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HNPEAUCJIOBHUE

ACTpOHOMI/I}I — CYaCTJIMBas HayKa: OHA, IO BBIPAKCHHUIO (IPAHILY3CKOTO
yaéHOro Aparo, He Hy)XKHaeTcs B yKpameHusx. JloctmxeHus e€ Ha-
CTOJIBKO 3aXBaTbIBAIOIIH, YTO HEC MNPUXOAUTCA NpHIararb 0CO0OBIX 3200T JUIA
NpUBJICYEHHs K HUM BHUMaHus. O/IHaKO Hayka 0 HeOe COCTOUT HEe TOJBKO U3
YIMBHUTEIBHBIX OTKPOBEHHUI U cMelbIX TeopHid. E€ ocHOBY cocTaBisitoT (ak-
THI OOBIICHHBIE, IIOBTOPSIOIIUECS M30 JHS B JeHb. JIF0IH, HE MpUHA IC)KAIIUe
K 4HCiTy JitobuTenei Heba, B OOJBIIMHCTBE CIIyYaeB JIOBOJBLHO CMYTHO 3HAKO-
MBI C 3TOH MPO3auvecKO CTOPOHOM acCTPOHOMHUM M MPOSABISIOT K HEil maio
WHTEpeca, Tak KaK TPYAHO COCPEIOTOYNTh BHUMAHKUE Ha TOM, YTO BCET/A Iie-
pen riazamu.

Bbynauynas yacTe HaykH o HeOe, €€ epBbIe, a He MOCIEAHUE CTPAHUIBI U
COCTaBJISIIOT TJIABHBIM 00pa3oM (HO HEHCKIIIOYHTEIHHO) COCpKaHue «3aHu-
MaTenbHON acTpoHOMUM». OHa CTPEMUTCS MPEXKE BCETO TOMOYb YUTATENIO B
YACHCHUM OCHOBHDBIX aCTPOHOMUYCCKHUX q)aKTOB. D10 HE 3HA4YUT, 4YTO
KHHTA MPEICTABIIICT HEYTO BPOJC HaYaIbHOTro yueOHnka. Crocod o0opadoTKu
Marepuasa CyIIeCTBEHHO OTiiMuaeT e€ OT y4yeOHoi kHuru. [lomy3Hakombie
oObIzieHHbIe (aKTbl 00JICUeHBI 371eCh B HEOOBIYHYIO, HEPEIKO MapagoKcalb-
Hy!0 (OpMy, NIOKa3aHbl C HOBOW, HEOXXHJAHHON CTOPOHBI, YTOOBI 0OOCTPHUTH
BHUMaHHE K HUM U OCBEXHTh HHTepec. M3nmoxkeHne no BO3MOKHOCTH OCBO-
00XKIEHO OT CHIEIHATBHBIX TEPMHUHOB U OT TOTO TEXHHYECKOTO ammapara, Ko-
TOPBIIl 4acTO CTAaHOBHTCS MPErpagoil MEXIy aCTPOHOMHYECKOH KHUTOH H
YUTATEIIEM.

[NomysipHBIM KHUTAM HEPEAKO JIENAI0T YIPEK B TOM, YTO 110 HUIM HUYEMY
CEpbE3HO HAYUYUTHCSI HENb3sl. YNPEK NO U3BECTHOMW CTENEHU CIPABEIIMB U
MOJIEPKUBAETCS (€CIIN UMETh B BHJLy COUYMHEHHUS B 00JIACTH TOYHOTO €CTECT-
BO3HaHI/I}I) O6bI‘IaeM I/136CF8.TI) B IMONYJIAPHBIX KHUTaX BCAKHUX YHCJIOBBIX pac-
4€TOB. MeXly TEM YHUTATENb TOJIBKO TOIIA JEMCTBUTEIBHO OBIAAEBACT MaTe-
pHalIoOM KHUTH, KOT/Ia Hay4aercsl, XOTs1 Obl B 1IeMeHTapHOM 00béMe, orepu-
poBaTh ¢ HUM uuclieHHO. [I0aTOMy B «3aHUMATEIbHON aCTPOHOMHUUNY, KaK U B
JIPYTUX CBOMX KHHWTax TOW )K€ CEpHH, COCTABHUTENb HE U30eraeT NpoCTenImx
pacd€ToB M 3a00THUTCS JIMIIb O TOM, YTOOBI OHHU IPEIJIarajich B pacuICHEH-
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HOH (hopMe 1 OBUTH BIOJIHE NOCHIIBHBI JUIS 3HAKOMBIX CO HIKOJIBHON Marema-
TuKod. ITomoOHbBIE ynpakHEHNST HE TOJNBKO MPOYHEE 3aKPEIUIIOT yCBaWBac-
MBbI€ CBE/ICHHS, HO U MOJATOTOBIISIOT K YTCHHIO 00Jiee CepbE3HBIX COUMHEHUI.

B mpemmaraemerii cOOpHUK BOILIH TJIAaBBI, OTHOCcAIHeECS K 3emue, Jlyne,
IUIaHEeTaM, 3BE3/1aM U TATOTEHHIO, MPUIEM COCTaBHUTENb N30HMpall MperuMyIIe-
CTBEHHO TaKOil MaTepHai, KOTOPbIHi OOBIYHO B MOMYJISIPHBIX COUMHEHHSX HE
paccMatpuBaeTcs. Tembl, He TIpeICTaBIeHHBIE B 3TOM COOpPHHKE, aBTOp Haje-
eTcsi 00paboTaTh CO BpEeMEHEM BO BTOPOW KHHIE «3aHMMATEelbHOM acTPOHO-
MHuM». BripoueM, counHeHue 1000HOTO THITa BOBCE U HE CTAaBUT cebe 3aja-
4yell paBHOMEPHO HcuepIars Bcé OoraTeiilee cogep:KaHue COBPEMEHHOU ac-
TPOHOMHUU.
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F.HABA ITEPBAS
3EMJIA, EE ®POPMA U IBUKEHUSA

KpaTyaimuii nyTh Ha 3eMJie M Ha KapTe

aMETHB MEJIOM JIBE TOYKH Ha KJIACCHOH OCKE, yUUTEIBHHIIA TTPEJIaract
IOHOMY IIKOJBHMKY 3aJady: HAUepTUTh KpaTJyalMii IMyTh MEXIY
00erMHU TOYKaMH.

Y4eHuK, MoxyMaB, CTapaTeIbHO BBIBOJUT MEXIY HUMH H3BHIHNCTYIO JIH-
HUIO.

— Bort Tak kparuaiimmii myts! — ynuBngercs yuutensHuna. — Kro Tebs
TaK Hay4Ima?

— Motii mana. OH modép Takcu.

UepTéx HAMBHOIO MIKOJIBHHMKA, KOHEYHO, aHEKJOTHUYEH, HO pa3Be He
YIJIBIOHYIHCE OBl BBI, €CIIM ObI BaM CKa3aJl, YTO IMyHKTUpHas Jyra Ha puc. 1 —
caMbIii KOPOTKUH myTh OT MbIca JJoOpoit Hagexapl 10 10:KHOH OKOHEYHOCTH
Asctpanuu! Emé nopasurensHee cienyromiee yTBepKIeHne: N300pakEHHbBIN
Ha puC. 2 KpyXHbIH MyTh U3 SAnonuu k [lanamckoMy KaHaidy KOpode HpSIMOM
JHAH, TIPOBEAEHHON MEX Ty HUIMH Ha TOH e KapTe!

Bcé 310 noxoske Ha HmIyTKy, a MEKAY TEM Iepes BaMH — OECCIOPHBIE HC-
THHBI, XOPOIIO U3BECTHBIE KapTorpadam.

Jns pazpsacHeHus Bompoca NpUAETCS CKa3aTh HECKOJIBKO CJIOB O KapTax
BOOOIIE U 0 MOPCKHX B YacTHOCTH. M300paxkeHne Ha Oymare 4yacreil 3eMHOU
MOBEPXHOCTH — JI€JI0 HETIPOCTOE J1aXe B MPUHIIUIIE, TOTOMY YTO 3eMJIs — Iap,
a U3BECTHO, YTO HUKAKYIO 4acTh IIapOBOM NMOBEPXHOCTU HEINb3sl Pa3BEPHYTH
Ha IUIOCKOCTH 0Oe3 CKIIaloK U pa3pbiBoB. [loHEBOJIE IPUXOANTCS MUPHUTHCS C
Hen30e)KHBIMHM MCKaKEHUSIMH Ha KapTax. [IpumaymaHo MHOTO crioco0oB dep-
YeHUs KapT, HO Bce KapThl He CBOOOJHBI OT HEAOCTATKOB: HA OJHUX MMEIOTCS
HCKa)KeHMSI OJTHOTO pOJia, Ha JIPyTUX MHOTO pOJa, HO KapT BOBce Oe3 HCKake-
HUH HET.

MopsKH TONB3YIOTCSI KapTaMK, HAYEPUECHHBIMHU 110 CIIOCO0Y CTapHHHOTO
roJulaHACKoTo Kaprorpada um mMatematuka X VI B. Mepkaropa. Crocob 3ToT
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Ha3bIBACTCS] «MEPKATOPCKOM MPOEKIMEi». Y3HaTh MOPCKYIO KapTy JIETKO MO
e TpsAMOYTONBHOH CeTKe: MEpHIHaHbl M300paKeHBl HA HEHl B BHIC psaa

|

Aoxcodpomus |

- ——————t -

s | |
-

;“‘"%EQPOMHQ-_;_.-"

| |

Puc. 1. Ha mopckoii kapTe kpaTyaiimit nyT?;)T Mmbica J[oOpoit Hagex bl 10 F0KHOM
OKOHEYHOCTU ABCTpalIMU 0003HaYaeTCs He IPSIMOIl THHHEH («IOKCOAPOMHUCH»), a
KPHUBOH («OPTOAPOMHUEH).

MapajyIeIbHBIX NMPSAMBIX JTHHUN; KPYTH HIMPOTHl — TOXKE HNPAMBIMU JTMHUSAMH,

MEePIEeHANKYIIPHBIMU K IEPBBIM (CM. pHC. 5).

Boobpasure Tenepp, 4To TpeOyeTCsl HATH KpaT4alIINi MyTh OT OJHOTO
OKEaHCKOro MopTa 10 APYroro, jJexallero Ha Toi xe napamnenu. Ha oxeane
BCE€ MYTHU JOCTYIHBI, U OCYILIECTBUTH TaM IyTEIIECTBUE 10 KpaTuailmemy Iy-
TH BCerZa BO3MOXKHO, €CIIM 3HAaTh, KaK OH Ipojeraer. B HameMm ciaydae ecre-

150 180 150 120

Howozama

~]

. -
[Tanameruu kawan
1 1

120 150 180 150 120 90 60

Puc. 2. KakeTcst HEBEpOSATHBIM, UTO KPUBOJIMHEHHBIN Iy Th, COCIMHA O
Ha Mopckoii kapre Mokoramy ¢ [laHaMckuM KaHaAJIOM, KOpoUe NpsMoit
JINHUM, TIPOBEIEHHOM MEX 1y TEMH K€ TOUKAMH.

CTBEHHO JlyMaTb, YTO KpaT4alllui MyTh UAET BAOJIb TOM Hapajieid, Ha KO-
TOpOH JiexaT oba mopra: BeAb Ha KapTe — 3TO MpsAMast JIMHUS, a YTO MOXKET
ObITH KOpoue npsiMoro myT! Ho MbI omrbaeMcsi: myTh MO Hapajuielid BOBCe
HE KpaT4yanlIui.




B camomMm nene: Ha MOBEPXHOCTH IIapa KpaTdallnee pacCTOSHUE MEXITY
JIBYMs TOUKaMH €CTh COEIMHSIONIAs UX Ayra 6 o 1bmoro kpyra'. Ho xpyr
mapauieny — MaJ bl i Kpyr. Jlyra 60onbIIoro Kpyra MeHee UCKpHUBIICHA, YEM
Jyra qr000ro Majioro KpyTa, MpOBEJEHHOTO Yepe3 Te K€ JJBE TOUKHU: OOIIbIIIe-
MYy paanycy OTBEYaeT MEHbINas KpuBU3HA. HaTsHNTE Ha robyce HUTh MEX Iy
HAIIMU JIByMsI TOYKaMH (CM. puc. 3); Bbl yOeAHMTECh, UTO OHA BOBCE HE JIs-
KeT BAOJb napajuienu. HarsHyTtas HUTh — OECCIIOpHBIN yKa3arelb KpaTdyai-
Iero IyTH, a €CJIM OHAa Ha INIo0yce HEe COBMAJAaeT C MapajuieNibio, TO U Ha
MOPCKOW KapTe KpaT4alIuii myTh He 0003HAYAETCS MPSIMOU JIMHUEH: BCTIOM-
HHUM, YTO KpyTH Napajureseil u300pakaroTcsi Ha Takoil KapTe MPsIMBIMU JIH-
HUSIMHU, BCSIKAs )K€ JIMHUSI, HE COBMAAIOIIas C IpsIMOH, €CTh KpUBasl.

IToce cka3aHHOTO CTAHOBUTCS MOHATHBIM, II0YEMY KpaTJaimni myTh Ha
MOPCKO# KapTe U300pa)kaeTcsl He MPSAMOMA, a KpUBOW JTHHUCH.

PacckaspIBarot, 4TO NpH BEIOOpE HampasyeHus 111 HukomaeBckoil (HbIHE
OKTA0pBCKOIT) JKeTe3HOH AOPOTH BENHCh HECKOHYAEMBIE CHOPHI O TOM, IO
KaKkoMy ITyTH €€ MpoJIoKuTh. KoHell cropam moyoxuiao BMENIaTenbCTBO Laps
Huxkonas 1, koTopslii permnn 3amauy OyKBaJbHO «IPSIMOJIMHEWHOY: COSIUHII
[MetepOypr ¢ MockBoii no nuHeiike. Ecinu Ob1 5T0 OBIIO cenaHo Ha MepKa-

Puc. 3. IIpoctoii cmocob oThICKaHUs JSHCTBUTENBHO KpaTJaiiiiero
IIyTH MEXTy IByMs ITyHKTaMU: HaJI0 Ha I1I00yce HATSHYTh HUTKY

DBonbmuM KPYyrom Ha MOBEPXHOCTH IIApa HA3HIBAETCS BCAKHIA KPYT, IEHTP KOTOPO-
TO COBIAAAET ¢ LICHTPOM 1TOTO IIapa. Bece ocTanbHbIe KpyTH Ha IIape HA3hIBAIOTCI M AT BIMH .
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TOPCKOH KapTe, IoIyduIach Obl KOH(pY3HAs! HEOKHIAHHOCTH: BMECTO IIPSIMOH
JIOpoTa BHINUIA OBl KPUBOH.

Krto He n3beraer pacuéroB, TOT HECJIOXKHBIM BBIUYHCIEHUEM MOXKET YOEIUThCS, UTO ITyTh,
KaXyI[UHCS HAM Ha KapTe KPHUBBIM, B IEHCTBUTEIBHOCTH KOPOYE TOTO, KOTOPBI MBI TOTOBBI
cunTath NpsMeIM. I1ycTh 00e Hamm raBaHu Jexatr Ha mupote JlennHrpana — 60-i napasmienu — u
pasnenensl pacctossHueM B 60°. (CylecTBYIOT JIM B JICHCTBUTEIBHOCTH TaKUE JIBE M'ABAHU — IS
pacuéra, KOHEUHO, Oe3pa3IuIHo.)

Ha puc. 4 Touka O — neHTp 3eMHOro mapa, AB — gyra Kpyra IHIpOThI, Ha KOTOPOM JIEKaT
raBanu 4 u B; B Helt 60°. Llentp kpyra mmpotsl — B Touke C. BooOpasum, uto u3 nentpa O
3eMHOT0 IIIapa IIPOoBeIeHa Yepe3 Te JKe FaBaHu Jyra 0oipmoro kpyra: e€ paguyc OB = O4 = R;
OHa IPOHIET OIN3KO K HAYEPUEHHOIT 1yre 4B, HO He COBNAJET C HEIO.

Bbruncnum aiauny kaxaoi ayru. Tak kak Touku A u B nexar Ha mupote 60°, To paanycsl
OA u OB cocrassitor ¢ OC (ocko 3eMHOro mapa) yroix B 30°. B npsMoyroisHOM TpeyroabHHKe
ACO karer AC (= r), nexanuii npoTuB yriia B 30°, paBeH MOJOBUHE THIIOTeHY3bl AQO; 3HAYHT,

_ B . Z[J'H/IHa Ayru AB cocraBiseT OJIHy IIECTYIO UIMHBI Kpyra IIUPOTHI, a TaK KaK KpyTr 3TOT
2

HMEET BABOE MEHBILYIO JUIMHY, YeM OOJIbIION KPYT (COOTBETCTBEHHO BABOE MEHBILEMY PAaHYCy),

7

TO JUIMHA JIyTH MAJIOro Kpyra ,p _ 1 < 40000 —3333KM.

YToOB!I OIpefeNuTh Teneph JUIMHY AyrH OOJNBIIOr0 Kpyra, IPOBEAEHHOTO MEXKIY TEMH XKe
TOUYKaMu (T. €. KpaTyaiiiero myTu Mexay HUMH), HaJ0 y3HaTh BenuuuHy yrna AOB. Xoppa AB,
cTaruBaromas ayry B 60° (Majoro kpyra), €CTb CTOPOHa MPABHJIBHOIO IMIECTUYTOJNILHUKA, BIIH-
CaHHOTO B TOT JK€ Malblii Kpyr; MOJTOMY

AB=r = E . IpoBens MIPSMYIO OD,
2

coeMHAIIYI0 HeHTp O 3eMHOro Imapa c cepe-

IuHOW D Xopabl AB, moiydaeM INpsIMOYTOJbHBII

TpeyronsHuk ODA, tae yron D — mnpsMoH,

DA=L4pmO4=R.
2

3Haunr,

sinAODzAD:AOz%:RzO,ZS.

Ortcrona Haxo UM (110 TabauIam):

£ AOD =14°28'5 Puc. 4. K BBIUUCIICHUIO PACCTOSHMIT
U, CJIEI0BATENLHO, MEXly TOuKaMH A ¥ B Ha 1mape 1o ayre
/ AOB =28°57". TapajuIeiiv 1 1o ayre GOJIBIIOTO Kpyra.

Ternepsb ye HETPYJHO HAWTH MCKOMYIO JJIMHY KpaTyailiero myTd B KuioMmeTpax. Pacuér
MOXHO YNPOCTHTB, €CJIH BCHOMHHUTb, YTO JJIMHA MHUHYTHI OOJIBIIOTO Kpyra 3€MHOTO IIapa €CTh
MopcKasi MU, T. €. okono 1,85 km. CrneoBatenbHo, 28°57' = 1737" =~ 3213 xu.

MBbl y3HaéM, 4TO MyTh MO KPYTY MIKUPOTHI, H300pakEHHBIN HA MOPCKOM KapTe MpsSMO# JIMHU-
eit, cocraBiser 3333 kM, a mMyTh MO OOJBIIOMY KPYTy — IO KpUBOif Ha kapte — 3213 km, T. €. Ha
120 xm Kopoue.

Boopy KuBIIMCh HUTKOWH M UMes TIOJA PyKamH TJ100yc, BbI JIETKO MOXKETE
MIPOBEPUTH NMPABMIIBHOCTh HAIIMX YepTEXeH U yOeIUThCs, YTO AyTH OOJIBIINX
KPYTOB JICHCTBUTENBHO MIPOJICTAIOT TaK, KaK MOKa3aHO Ha uepTexkax. M300pa-
KEHHBIN Ha puc. 1 OyATO OBI «IIPSIMOID» MOPCKOH MyTh N3 Adpuku B ABcTpa-
o coctasnser 6020 munb, a «kpuBoi» — 5450 Munsb, T. . kopoue Ha 570
Muib, Wik Ha 1050 kM. «IIpsimoit» Ha MOpPOKOW KapTe BO3AYIIHBIA MyTh U3
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Jlonnona B [llanxail nepepesaer Kacnuiickoe Mope, MEKIY TEM Kak JEHCTBU-
TENbHO KpaT4aWlIMi MyTh Mpojeraer k cesepy oT Jlenmnrpana. IlonsTHO,
KaKyI0 POJIb UTPAIOT 3TH BOIIPOCHI B 3KOHOMUU BPEMEHH U TOPIOYETO.

Ecnu B 3110Xy mapyCHOTo Cy0XO0JCTBa HE BCETAA JOPOXKHUIN BPEMEHEM, —
B TOT BEK «BPEMs» €IlE HE CUUTATIOCh «IEHBraMu», — TO C MOSBIECHHEM Mapo-
BBIX CYZOB NPHUXOAUTCS IUIATUTh 33 KaXIyI0 H3JIHIIHE H3PacX0J0BaHHYIO
TOHHY yIJis. BoT mouemy B Halllu AHU BeAyT CyAa IO JIEHCTBUTENBHO KpaT-
qaleMy MyTH, HOJb3YACh HEPEIKO KapTaMH, BBHIIOJIHEHHBIMH HE B MeEpKa-
TOPCKOM, a B TaK Ha3bIBAEMOM «IIEHTPANbHOI» MPOEKIMU: HAa ITUX KapTax
JIyTH OOJIBIIUX KPYTOB H300payKaroTCs MPSIMBIMH JTMHUSIMU.

[Touemy e mpexHHE MOpEIIaBaTeN! MOJIb30BATUCH CTOJIb OOMaHYHBEI-
MH KapTaMH M M30upaii HeBbITOAHbIC MyTH? OmMO0YHO AyMaTh, 9TO B CTa-
pHHY HE 3HaJM O cefuac yKa3aHHOH 0COOCHHOCTH MOPCKUX KapT. [lemo o0b-
SICHSIETCS, KOHEYHO, HE 3THM, a TEM, YTO KapThl, HAUYepUEHHbIE 10 CIIOCcO0y
MepxkaTopa, 061aaroT HapsAay ¢ Hey10OCTBaMH BeCbMa IIEHHBIMH JUISI MOPsI-
KOB BBITOJIaMH. Takast KapTa, BO-TICPBBIX, H300pakaeT OTAEIbHBIC HEOObINE
JaCTH 36MHOH NMOBEPXHOCTH 0€3 NCKaKCHUS, COXPAHSIS yIJIbl KOHTypa. DTOMY
HE MPOTHBOPEYHT TO, YTO C yJaJICHHMEM OT 3KBAaTOpa BCE KOHTYPHI 3aMETHO
pacTaruBaroTca. B BBICOKMX IIHPOTaxX pacTsDKEHHE TaK 3HAYUTENBHO, YTO
MOpCKasi KapTa BHYIIAeT 4el0BEeKYy, HE3HAKOMOMY ¢ €€ 0COOEHHOCTSAMH, CO-
BEpIIEHHO JIO)KHOE MPE/ICTaBICHHE 00 WCTHHHOW BEIMYMHE MaTEepHKOB!
I'pennananst KaxeTcss TaKOW ke BENMYMHBI, Kak Adpuka, Ajsicka Oonblie
ABcrpanyu, xots I'pernangus B 15 pa3 meHbIre Adpuku, a Asicka BMECTE C
I'pennanaueii BiBoe menbllie ABcTpanuu. Ho Mopsika, Xopolo 3HaKoMOro ¢
3THMHU OCOOCHHOCTSMH KapThl, OHM HE MOTYT BBECTH B 3a0iyxaenue. OH Mu-
pHUTCSL ¢ HUMH, TeM OoJiee, 4YTO B Ipenesnax HEeOONBIINX YYacTKOB MOpCKas
KapTa Ja€T TOYHOe 1moxo0ue HaTypsl (puc. 5).

3aTo MoOpcKas KapTa BecbMa OOJerdaeT pelleHHe 3aiad ITypMaHCKOH
MPAaKTUKU. DTO — €AUHCTBEHHBIH pOJ KapT, Ha KOTOPBIX IMyTh KOpaOis, HIy-
IIEro TOCTOSIHHBIM KYypCcOM, N300paXkaeTcst npsMoit tunueit. Viartu «noctosu-
HBIM KypCOM» — 3HAYHT JEPKAThCs HEM3MEHHO OHOTO HAINPaBJICHUS, OJHOTO
OTIPEIEIEHHOTO «pyMOa», MHA4Ye TOBOpS, UATH TakK, YTOOBI IEpeceKkaTh BCe
MEpHUIIMaHbl 0/ PaBHBIM yriioM. Ho 3TOT myTh («IOKCOIPOMHS») MOXKET
n300pa3uThCs MPSIMOM JTMHUEH TOJILKO Ha TAaKOW KapTe, Ha KOTOPOW BCe Me-
PHIHAHBI — NPSIMbIE JIMHUH, NapaulenbHbIe APYT APYTy' ). A Tak Kak Ha 3eM-
HOM IlIape KPYI'W HIMPOTHI NEPECEKAIOTCA ¢ MEPUIUAHAMU O[] NPSAMBIMU Y-
JaMH, TO Ha TaKOW KapTe W KPYT'HW IIUPOTHI JOJDKHBI OBITH MPSIMBIMHU JIMHUS-
MH, NEPNEHAUKYISIPHBIMU K JIMHUAM MepuanaHoB. Kopode rosops, Mbl Ipu-
XOJUM MMEHHO K TOW KOOPAMHATHOM CETKE, KOTOpas COCTAaBIIAET XapaKTep-
HYIO0 0COOEHHOCTh MOPCKOH KapTHl.

' B nefictBuTENBHOCTH JIOKCOZPOMHUS €CTh CIUPAJICBUIHAS JIMHUS, BUHTOOOPA3HO HaMaThl-
BaloIIasACsA Ha 3eMHOH 1map.
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[Ipuctpactie MopsikoB K kapTam Mepkaropa teneps HoHsTHO. JKemas
OTIPENETNTh KypC, KOTOPOTO HAJ0 JEP)KaThCsl, UAS K Ha3HAUEHHOMY MOPTY,

IITypMaH NPUKIAAbIBACT JMHEHKY K KOHEYHBIM TOYKaM IyTH U U3MEpseT

[epxxacbk B OTKpBITOM MOpE BCE

BpeMs 3TOTO HalpaBJICHUs, IITypMaH 0e30IIMO0YHO AOBEAET CYJHO JO LETH.

YTOJI, COCTABISIEMBIN €10 C MEpPUIHNAHAMH.



Bbr BUMTE, YTO JIOKCOAPOMHUSD» — XOTS M HE CaMbIii KOPOTKHH M HE CaMbli
9KOHOMHBIH, HO 3aTO B M3BECTHOM OTHOILICHHH BEChbMa YIOOHBIH IJIs1 MOpPSKa
myTh. YToOBI moiiTh, HammpuMmep, oT MbIica JJo6poit Hamexmer 10 105KHON OKO-
HEYHOCTH ABCTpaiuu (CM. puc. 1), Hato HEM3MEHHO AEP)KaThCsI OTHOTO Kyp-
ca S 87°50. Mexmy Tem, 9TOOBI JOBECTH CYOHO JO TOTO XK€ KOHEYHOTO
MyHKTa KpaT4aiIuM MyTéM (110 «OPTOAPOMUNY), IPUXOJUTCA, KaK BUIHO U3
pPHCYHKa, HEIPEPHIBHO MEHATh KypC CyAHA: HadaTh ¢ Kypca S 42°,50, a KoH-
guTh KypcoM N 53°,50 (B 3TOM ciydae KpaTdaIuii MyTh Aaxxe U Heocylle-
CTBHM — OH yIUPAETCS B JICIIHYIO CTEHY AHTApKTHKH).

O06a myTH — 10 «JIOKCOJPOMHUI» U TI0 «OPTOJAPOMHI» — COBIAJAIOT TOJb-
KO TOT[a, KOrja IyTh 110 OONBIIOMY KpYTy M300paskaeTcsi Ha MOPCKOW KapTe
MpSMON JIMHUEH: TPH IBIKEHWH TI0 HKBATOpPY WM IO Mepunuany. Bo Bcex
MIPOYMX CIYYasiX MyTH 3TH Pa3IUIHBI.

I'pajyc x0JIroThI U rpajyc WUPOTHI
Bagaua

UYurarenu, 0e3 COMHEHUs, UMEIOT JOCTATOYHOE IPEACTABICHUE O TEO-
rpaduyeckux noiarore u mupore. Ho s yBepeH, He Bce NaayT NMpaBUIIBHBIHA
OTBET Ha CJEIYOLINNA BOIIPOC:

Bcerna mu rpagycel MMPOTHI ATTMHHEE TPATyCOB JOITOTHI?

Pemenune

BonbmuHCTBO yBEpEHO, UTO KaXKAbIi MapaieabHbI Kpyr MEHBIIE KpyTa
Mepuauasa. M Tak kak rpaxychl JONTOTEl OTCUUTHIBAIOTCS 10 MapajuleNbHbIM
KpyraM, rpaaychl )K€ IHUPOThI — 10 MEPUANAHAM, TO 3aKJII0YaIOT, YTO IIEPBbIE
HUTJC HE MOTYT IPEBHIIATH 10 JJIMHE BTOPHIX. Ilpm 3TOM 3a0BIBafOT, YTO
3emis — He TPaBWJIBHBINA IIap, a AIUTHIICOU, CIIEeTKa pa3dyTHI Ha HKBATOPE.
Ha 3emHOM 35u1HIiconie HE TONBKO 3KBAaTOp JUIMHHEE Kpyra MEpUANAHA, HO U
Ommkaiiiye K SKBaTOpy MapauleTbHbIe KPYTH TakoKe [UIMHHEE KPYTOB MEpH-
nuaHa. Pacy€Tr mokaspIBaeT, YTO MPUMEPHO 0 5° MIMPOTHI IPpalychl Mmapai-
JIENBHBIX KPYTOB (T. €. JOATOTHI) AJHMHHEE IPagycoB MepHuauaHa (T. €. MIHpo-
THI).

Kypaa nosieren AMyHaceH?
3amaua

B Kakylo cTopoHy ropru30HTa HalpaBHICS AMYH/ICEH, BO3BpAIasiCh C Ce-
BEPHOTO TI0JIIOCA, ¥ B KaKYIO — BO3BPALIASACH C FO>KHOTO?
[laiiTe oTBET, HE 3aryIA/bIBast B JHCBHUKU BEIMKOTO ITyTEIIECTBCHHHUKA.

Pemenune

CeBepHBIii ITOJIIOC — caMasi CeBepHasi TOYKa HEMHOTO II1apa.
Kynma GBI MBI OTTYZa HU HapPaBIBUINCH, — MBI BCET1a OTIPAaBIIIACH OBl Ha
IOT.
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BosBparmascs ¢ ceBepHOTO Tostoca, AMYH/ICEH MOT HallpaBUTHCS TOIBKO
Ha I0T; MHOTO HANpaBJIeHUs OTTy/Ja He ObUI0. BOT BBITMCKA U3 AHEBHHUKA €TI0
oJiéTa K ceBepHOMY nounocy Ha «Hopserum»:

«,HopBerua* ommcanga Kpyr OKOJO CEBEPHOTO MOJIOCA. 3aTeM MBI IIpo-
JOJDKamy MyTh... Kypc OBLT B3ST Ha 10T B MEPBBIN pa3 ¢ TOrO BPEMEHH, Kak
Juprokabnp octaBua Prmy». TOYHO Tak ke ¢ FO)KHOTO MoJitoca AMYH/ICEH MOT
HUITU TOJIBKO K CEBEDPY.

YV KozbMmsel IIpyTkoBa ecTh IIYTOUHBIA paccka3 O TypKe, MOMAaBIIEM B
«caMylo BOCTOYHYIO» cTpaHy. «l1 Briepenn BOCTOK, M ¢ OOKOB BOCTOK. A 3a-
nan? Bel qymaere, MOXeT OBITh, YTO OH BCE-TAaKM BHUJIEH, KaK TOYKa Kakas-
HUOYb, enBa ABWKymascs Baamn?.. Hempasna! U c3agu Boctok. Kopoue:
BE37IC ¥ BCIOAY HECKOHYAEMBIH BOCTOKY.

Taxoit cTpaHbl, OKpYXEHHOH CO BCEX CTOPOH BOCTOKOM, Ha 36MHOM IIape
cyliecTBOBaTh He MokeT. Ho MecTo, okpyxEHHOE BCIOAY IOTOM, Ha 3emiie
MUMeeTCs, KaK M IyHKT, OXBa4€HHBIH CO BCEX CTOPOH «HECKOHYAEMBIM» CEBE-
pom. Ha ceBepHOM momrOCE MOXXKHO OBUIO OBI COOPYAMTH JOM, BCE UETHIPE
CTEHBI KOTOpPOro obparieHs! Ha 1or. 11 3T0 B camoMm fene Moriau Obl clenathb
HAIlIK CJIAaBHBIE COBETCKUE MOJISIPHUKH, TOOBIBABIINE HA CEBEPHOM MOJIOCE.

II9TH poJOB CYETa BpEMEHHU

MBI Tak NPUBBIKIM HOJIB30BATHCS KAPMAHHBIMU M CTEHHBIMH YacaMH, 4TO
He oTnaém cebe axke 0T4éTa B 3HAUEHUHU MX NoKaszaHui. Cpenu unrarene, —
s yOexXIEH, — UMb HEMHOTHE CMOTYT OOBSCHHTB, YTO, COOCTBEHHO, XOTST
OHH CKa3aTh, KOTJa TOBOPSIT:

— Temneps ceMb YacoB Bevepa.

Heysxenu TOJNBKO TO, 4TO MaJasi CTpeJIKa 4acoB MOKa3bIBaeT HU(py ceMb?
Uro xe o3HavaeT 3ta nudpa? OHa MOKA3BIBAET, YTO TOCIE MOIYAHS IPOTEKIIO
7 cytok. Ho mocine kakK 0T 0 MONYIHS U IPEKIEC BCEro / KaKH X CyTOK?
24 24
Yro takoe cytku? Te cymim, 0 KOTOPBIX TOBOPHUT U3BECTHASI IOTOBOPKA «JICHb
Y HOYb — CYTKH ITPOYB», IIPEJICTABIAIOT COO0M MPOMEXYTOK BPEMEHH, B TeUe-
HHE KOTOPOTO 3€MHOM IIap yclieBaeT OANH pa3 00epHYTHCS BOKPYT CBOEH och
o oTHomeHuo k ConHiry. Ha mpakTuke ero u3MepsroT Tak: HaOJIIOAAoT ABa
MIOCIIEI0BATENIFHBIX TpoXokaeHust ConHma (BepHEe ero IEeHTpa) depes Ty
JIMHUIO Ha Hebe, KOTopasi COSqUHSIET TOYKY, HaXOJIIYIOCs HaJl TOJOBOW Ha-
Omonarens («3€HHUT»), ¢ TOYKOHW fora Ha TOPU3OHTE. [IpOMEXYyTOK 3TOT HE
Bcerna oguHakoB: COJHIIE NPUXOAUT HAa YKa3aHHYIO JIMHHIO TO HEMHOIO
paHbllle, TO IO3Ke. PerynupoBaTh 4achl IO 3TOMY «UCTHHHOMY IOJYJHIO»
HCBO3MOXHO, caMBIf HCKyCHBIﬁ MacTEp HE B COCTOAHNU BBIBEPUTH YaChl TaK,
9T00BI OHM IUTK ¢Tporo 1o CoJHIly: IJIsl 3TOr0 OHO Yepecuyp HEaKKypaTHO.
«CouHIle TTOKa3bIBaeT BpeMsi OOMaHUMBO», — MUCAIN MAPUIKCKUE YaCOBUIMKU
Ha CBOEM repbe CTo JIeT Ha3al.

Yachel HalM peryiIupyroTcst He 1o peasbHoMy CoJHILY, a IO HEKOeMy BO-
o0pakaeMOMy COJIHITY, KOTOPO€ HE CBETHT, HE T'peeT, a MPUAyMaHO TOJBKO
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IUIsL IpaBWJIBHOTO cuéTa BpeMeHu. [IpencraBpre cede, YTO B MPHPOJE CyIIe-
CTBYeT HeGECHOE CBETHIIO, KOTOPOE ABMXKETCSl B TEUCHHE BCErO TOJa PAaBHO-
MEpHO, 00X0/1s1 3eMITI0 POBHO BO CTOJIBKO K€ BPEMEHH, BO CKOJIIBKO OOXOIHT
BOKPYT 3eMJIM — KOHEYHO, KaXKYIIMMCSI 00pa3oM — Hallle TOUIMHHO CYIIECT-
Byfomee ComnHie. DTO CO3JaHHOE BOOOpPaXEHHWEM CBETHJIO B aCTPOHOMHH

Puc. 6. [Touemy cosHeuHBIE CYTKH JUIMHHEE 3BE3THBIX ?
(ITonpoGHOCTH B TEKCTE.)

UMEHYETCS «CPEOHUM COJIHLIEM». MOMEHT IIPOXOKICHUS €ro 4epe3 JIMHUIO
3CHUT — IOI' Ha3bIBACTCSI «CPEAHUM IIOJIYJHEM); IPOMEXYTOK MEXAY IBYMS
CPEIHUMU IOJIyAHSAMH €CTh «CPEIHUE COJIHEYHbIC CYTKH», a BpeMs, TaK UC-
YHCIIiEMOe, Ha3bIBAaeTCsl «CPEJHUM COJIHEUHBIM BpeMeHeM». KapmaHHBIE U
CTEHHBIE Yachl UAYT UMEHHO 110 3TOMY CPEIHEMY COJIHEYHOMY BPEMEHU, Me-
JKIy TEM KaK COJHEYHBIE Yachl, B KOTOPBIX CTPEJIKOM CITy’KUT T€Hb CTEPIKEHb-
Ka, IOKa3bIBAIOT HCTUHHOE COTHEYHOE BPEMs AJIs JaHHOTO MECTa.

V uuTarens nocie CKa3aHHOTO COCTaBUIIOCh, BEPOATHO, TAKOE MPECTaB-
JIEHHE, YTO 3€MHOM IIap BPALIAeTCs BOKPYT OCH HEPABHOMEPHO, U OTCIOA-TO
MPONCXOIUT HEPABEHCTBO HCTHHHBIX CONHEYHBIX CYTOK. DTO HEIPaBHIBHO:
HEPABEHCTBO CYTOK OOYCIIOBIEHO HEPAaBHOMEPHOCTBIO APYTOTO JBIKCHHUS
3emuid, a IMEHHO — €€ JBIKeHHus 1o opbute Bokpyr ComHia. Mbl ceifuac
moMMEM, Kak 3TO MOXKET OTpasuThcsa Ha AIMHE cyTok. Ha puc. 6 BeI BuguTe
JIBa I0CJIENOBATENIBHBIX IIOJOKEHU 3€MHOro 1apa. PaccMorpum jeBoe 1o-
noxenue. CTpenKky BHU3Y MOKa3bIBAIOT, B KAKOM HAIpPaBICHUU 3eMIIsl Bpalla-
€TCsl BOKPYT OCHU: IIPOTUB YaCOBOM CTPEJIKH, €CIH CMOTPETh HA CEBEPHBIN I0-
mtoc. B Touke A4 Temeps MOJAEHB: 3Ta TOUKA JISKUT Kak pa3 mpotus CouHIa.
[IpencraBpre cebe Teneps, 4To 3eMilsl cliesiasia OJUH MOJHBIH 000pOT BOKPYT
ocH; 3a 3TO BpPEeMs OHA yCIela NepeMecTUThCS 110 OpONTE HANpaBo U 3aHsIa
npyroe mecto. Panuyc 3emiun, npoBeIEHHBIA B TOUKE 4, UMEET TaKOE K€ Ha-
NpaBJIeHHUE, KaK M CyTKM Ha3al, HO TOYKa 4 OKa3bIBaeTCs yXKe JICKalleH He
npsimo nipotus ConHia. J{1s deaoBeka, CTOSIIETO B TOUKE A, MOJICHD emeé He
Hactynmui: CoJiHIle JieBee MPOUYepUYCHHON JTMHUU. 3eMle HaJ0 Bpamarbes emié
HECKOJIbKO MUHYT, YTOOBI B TOUKE A HACTYIHJ HOBBIH TOJIICHB.

Uro xe orciona cieayer? To, 4To MpPOMEXyTOK MEXIY ABYMsI UCTUHHBI-
MH COJHEYHBIMH TOJYAHSMH IUIMHHEE BPEMEHH IIOJIHOro obopora 3emin
BOKpyT ocu. Eciu Ob1 3emitst paBHOMEpHO aBHraiack Bokpyr ConHIa 1o kpy-
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Iy, B IIGHTPE KOTOPOTo HaxXouiaoch Ob1 COJHIIE, TO pa3HUId MEXY JCHCTBU-
TENILHOM MPOIOKUTENBHOCTHIO 000POTa BOKPYT OCH M TOH Ka)yIleHcs, KO-
TOpPYIO MBI ycTaHaBiuBaeM 1o ComnHily, Obia OBl W30 IHS B JIE€Hb OIHA U Ta
xe. E€ nerko onpenenuTh, eClid IPUHATH BO BHUMaHHUE, YTO M3 3TUX HEOOIb-
X 100aBOK JOJDKHBI B TEUEHHE T0Jla COCTABHUTHCS IIeNble CyTKH (3emis,
JIBUTASCh TI0 OpOUTE, JeacT B TOJX OJUH JIHMIIHUIA 000POT BOKPYT OCH); 3HA-
YHT, ICHCTBUTENBHAS MPOODKUTEILHOCT KKIOr0 000pOTa PaBHIETCS

365%4 cytok: 3664 =23 4. 56 M. 4 c.

3aMeTHM, KCTaTH, YTO <«JCHCTBHUTENbHAS» IPOAODKUTEIBHOCTh CYTOK
€CThb HE YTO MHOE, KaK IIepHoJ BpalleHUss 3eMJIM 10 OTHOLICHHUIO K JIF000H
3BE3/I€; OTTOI'0 TAKNE CYTKU M HA3BIBAIOT «3BE3HBIMUY.

Wrak, 3B€31HBIE CYTKH B CPEJHEM KOPOYE COJHEYHBIX Ha 3 MUH. 56 ceK.,
KPYTJBIM C4€TOM — Ha 4 MuH. PasHuma He ocTaércsl MOCTOSHHOM, TOTOMY YTO:
1) 3emmst 06xoauT okoso ConHIa He paBHOMEPHBIM JIBU)KEHHEM I10 KPyTOBOH
opbwuTe, a IO ILIUIICY, B OMHUX YacTAX KoToporo (Oonee 6im3kux k CoiHITY)
OHa JBIXKeTCs ObicTpee, B Apyrux (Oosiee OTHANEHHBIX) — MENJICHHEE, H
2) och BpamieHus 3eMJIi HaKJIOHEHAa K IUIOCKOCTH €€ opOutel. O6e 3TH mpu-
YHHBI 00YCJIOBIMBAIOT TO, YTO UCTUHHOE M CPEIHEE COTHEYHOE BPEMsl B pa3-
HBIE THH PACXOJSTCS MEXIy COOO0H Ha pa3iMiyHOE YUCIO MHHYT, IOCTHIA0-
1iee B HeKoTopele JHU 0 16. Tonbko deTsipe pa3a B roa 00a BpeMeHHU COBIa-
JA0T:

15 anpens,
14 urons,
1 ceHTSIOpSI,
24 nexadpsi.
Hanporus, B 1H1
11 cespans,
2 HOsIOps
15m 124.15m.
/N | |
10m 12y 10m.
Smif- /f ™ i 124.5m.
= m v N v/ ) N Y | K
Sm. \ - / 114.55m.
10m. 7 H4.50m.
I15m N -7/ 1. ”5“,
20m. . e Y0m.

Puc. 7. Dot rpaduk, UMeHyeMbIi «rpaduKoM ypaBHEHUs BpEMEHW», TIOKa3bIBACT, KaK
BEJIMKO B TOT MJIH HHOM JICHb PACXO0XKICHHE MEXKIY UCTHHHBIM U CPEAHUM COTHEYHBIM
nonyaaeM. Hampumep, 1 anpestst B HICTHHHBII TONACHD BEPHBIE MEXaHHYECKUE YaChl
JIOJDKHBI [IOKa3aTh 12 4. 5 MUH.; MHBIMHU CIIOBaMH, KpUBast 1aéT CpejHee BpeMsi B HC-
TUHHBIN MOJIJICHb.

14



pasHMIA MEXIy WCTUHHBIM W CPEIHHUM BPEMEHEM OCTHTaeT HanOOIbIICH
BEJIMYUHBI — OKOJIO YeTBEPTH 4aca. KpuBasg Ha pucC. 7 «IOKa3bIBAaEeT, KaK Be-
JIMKO 9TO PAaCXO0KJECHHE B pa3HbIE JHU TOJa.

Ho 1919 r. rpaxnane CCCP xwumu mo MECTHOMY COJTHEYHOMY BPEMEHHU.
JUia xakaoro MepuauaHa 3€MHOTO LIapa CpPEeIHHN IMOJIICHb HACTYNaeT B pas-
JUYHOE BpeMs («MECTHBIH» MOJAEHB), TO3TOMY KaXAbI TOPOA XM 110 CBO-
€My MECTHOMY BPEMEHU,; TOJILKO l'[pI/I6I)ITI/Ie " 0TXO0/J ITOC310B HAa3HAYAJIUCH 11O
o0meMy U1 Bcel CTpaHbl BpEMEHH: 10 IeTporpajackomy. I'pakaane paziu-
4ail «TOPOACKOE» U «BOK3alIbHOE» BPEMs; MEPBOE — MECTHOE CPEHEE COM-
HEYHOE BpeMs — IOKa3blBaIM IOPOACKHE Yachl, a BTOPOE — IMETPOrpajCcKoe
CpeqHee COJIHEUHOE BpeMsl — MOKAa3bIBAIM Yachl JKEJIE3HOAOPOKHOIO BOK3aJa.
B nactosimee BpeMst B CoBerckoM Coro3e BCE JKENE3HOAOPOKHOE IBIKEHHE
BeJETCS IO MOCKOBCKOMY BPEMEHH.

C 1919r. y Hac B OCHOBY CcuéTa BpEMEHHU JHS MOJOXKEHO HE MECTHOE, a
TaK Ha3bIBAEMOE «IOSCHOE» BpeMs. 3eMHOM Iap pa3zienéH MepuIuaHaMH Ha
24 OIMHAKOBBIX «II0SICa», U BCE ITYHKTHI OJHOTO MOsCa UCYHUCIIAIOT OJUHAKO-
BOE BpEMs, HMEHHO TO CPEJHEE COJIHEYHOE BpPEMs, KOTOPOE OTBEYAET Bpe-
MEHHM CPEJIHETO MEpHUINaHa JaHHOTO mnosica. Ha BcéM 3eMHOM 11ape B KaKIbli
MOMEHT «CYIIECTBYET» MO3TOMY TONBKO 24 pa3iIM4yHBIX BPEMEHH, a HE MHO-
KECTBO BpeMEH, KaK ObIIO JI0 BBEACHHS MOSCHOTO CUETa BPEMEHHU.

K atum TpéM pomam cuéra BpeMeHH — 1) HICTUHHOMY, COJHEYHOMY,
2) cpeHEMY MECTHOMY COJIHEYHOMY M 3) MOSICHOMY — HaJl0 IpUOaBHUThH YeT-
BEPTHIH, YHOTPeOIIEMBIil TOJIBKO acTpOHOMaMH. JTO — 4) «3BE3AHOE)» BpeMs,
HCYHCIIIEMOE MO YNOMSHYTBIM paHee 3BE3IHBIM CYTKaM, KOTOPBIE, KaK MBI
YK€ 3HaeM, KOpoue CPeJHUX COTHEYHBIX IPUMEPHO Ha 4 MUHYTHI. 22 CEHTSIO-
ps 06a cuéra BpeMeHH COBIAAIOT, HO C KaXKIbIM CICIYIONINM THEM 3BE3THOE
BpEMsI OIIEpeKaeT CPeJHEE COTHEUHOE Ha 4 MUHYTHI.

Haxkorern, cymecTByer emé u mATHIH BHI BPEMEHH, — 5) TaK Ha3bIBaeMOe
JIEKPETHOE BpEMs, — TO, II0 KOTOPOMY KpYTJbIH IOJ KUBET BCE HaACEJICHUE
CCCP, a 607BbIIMHCTBO 3aMaIHBIX CTPAH — B TEUEHHUE JIETHETO CE30HA.

JlexpeTtHoe BpeMs MIET POBHO Ha OJMH 4ac BIepeau nosicHoro. Llemb
9TOr0 MEPOMNPHUITUS COCTOUT B CIEAYIOLIEM: B CBETJIOE BpPEMS I'0/la — C BECHBI
JI0 OCCHH — B@KHO HAYMHATH M KOHYATH TPYIOBOH JEHb MOpPaHbIIE, YTOOBI
CHHU3UTH PacXoJ JIEKTPOIHEPIHH Ha UCKYCCTBEHHOE OCBEILEHHE. DTO JOCTH-
raercst OpUIATbHBIM TIEPEBOIOM YacOBOHM CTpesKM Brepén. Takoil mepeBox
B 3allaJHBIX TOCYIApCTBAX JIEJIACTCS KaXKIyI0 BECHY (B 4ac HOUM CTpEJIKa Iie-
pecraBisieTcs K mudpe 2), a KaKAyI0 OCEHb Yachl BHOBB ITEPEBOISTCS HA3a/I.

B CCCP uacs nepeBenieHbl Ha KPYTIBIA TOJ, T. €. HE TONBKO Ha JIETHEE
BpeMs, HO M Ha 3MMHEE: PacXoJl DHEPIHH Ha OCBELIECHHE 3TUM XOTS M HE CO-
Kpamfaercs, HO 3aTO JOCTHTraeTcst Ooyiee paBHOMEpHas Harpyska 3JIEKTpO-
CTaHIIMH.
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JlekpeTHOE BpeMsl BIepBbIe ObLTO BBEnEHO y Hac B 1917 1."; B Teuenue
HEKOTOPOTO TEpHoJia CTPesIKa 4acoB ObLIa MepeBeeHa Ha 1Ba U JJaKe Ha TPU
yaca BIepé; MOciie HECKOIBKHX JIET IepepbiBa 0HO BHOBH BBeneHO B CCCP ¢
BecHBI 1930 . ¥ oTIIMYaeTCs OT MOSICHOrO HA OJUH 4ac.

HpOI[OJI)RI/lTeJILHOCTL JHHA

TouHas NPOROIKUTENBHOCTD JHA IS KaXJI0TO MECTa U JIF00OH 1aThl ro-
Jia MOKeT OBbITh BBIUKMCIEHA IO TaOIHIAM ACTPOHOMUYECKOIO €XEroJHUKA.
Hamemy wuywratento engsa Ju, OJIHAaKo, Nomoe  &0* 2
HOHAafoOuTCs 11 OOUXOAHBIX  ILienei 24 T T
MO0OHAs TOYHOCT; €CHH OH TOTOB 29 e
YIOBOJBCTBOBATHCS CPABHUTEIBHO TpyObIM 2/ 117

NpUGIWKEHHEM, TO XOpOWyl cIyk0y 201 1!1:1 ANE ’c;
/1 | / |

COCIYXHUT €My TIpPWIAraeMbld 9epTéx  r9—+ e /60'
(puc. 8). Bnoip neBoro ero kpas mokasaHa '
B 4Yacax TN POJNOJNXKUTEIBHOCTH
OHs. Brnoap HWKHEro Kpas HaHECEHO
yraoBoe paccrossuue ConHIa 0T HeOECHOTO
9KBaTOpa. JTO PACCTOSHUE, U3MEpSIeMOe B
rpagycax, HasblBaeTCs  «CKJIOHEHHEM»
Connna. Hakoner, Kocble JUHHM OTBEYAIOT
Pa3IMYHBIM HIMPOTaM MECT HaOJIIOICHUS.
YroOBl MONIB30BaTHCS YEPTEKOM, HAO
3HaTh, KaK BEJIUKO YIJIOBOE PAaCcCTOSHHE
(«ckmonenue») ConmHIa OT 3KBaTOpa B Ty
WIN MHYI0 CTOPOHY ISl Pa3iWYHBIX JHEH
roga. CoOTBETCTBYIOLINE JaHHBIC yKa3aHBI

i
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BAaThCS 3TUM YEPTEIKOM.

1. HaliTu mpOqOMKUTENFHOCTh JHA B Puc. 8. Ueprex ams rpaduueckoro
cepenune ampenst B JlenuHrpame (T.e. Ha  OMPCACICHHS IPOIOIKUTENLHOCTH

° nust. (ITogpoOHOCTH B TEkcTe.)

mmpote 60°).

Haxomum B Tabmuuke  CKIIOHEHHE
ConHua B cepequHe anpesns, T. €. YIIOBOe PacCTOSHUE €ro B 3TH JHU OT He-
6ecHoro skBaropa: +10°. Ha HxkHeM Kparo yepTexa OThICKMBaeM uucio 10°
U BeIEM OT HEro MpsIMYI0 JMHHUIO MOJ MPSAMBIM YIJIOM K HIXKHEMY Kparo 10
nepeceyeHusl ¢ Kocoil JmHueH, orsevarouieil 60-i1 mapamienu. Ha neBom
Kpalo TOYKa MEPeceyeHus] oTBevyaeT duciay 14'%, T.e. MCcKoMas HpOJOIIKH-
TENBHOCTh JOHS paBHa mpuMepHO 14 4. 30 M. ['oBOpHM «IIpUMEpPHO» TIO-
TOMY, 9TO YEepPTEX HE yUMTHIBACT BIMSHHUS TaK HA3bIBAEMOH «aTMOC(hEpHOM
pedpakun» (cM. cTp. 29, puc. 15).

"1To mouuny 5. U. TepensMana, MpeIoKUBIIEro STOT 3aKOHOIPOeKT. (IIpum. ped.)
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CrtoHeHne CruoHeHne
M rona CornHua Hemrona ComHiia
21 suBapst —-20° 24 vironst +20°
8 deBparst —-15 12 aBrycra +15
23 (eBpanst -10 28 aBrycra +10
8 mapra -5 10 centsi0pst +5
21 mapra 0 23 ceHTsIOpst 0
4 ampertst +5 6 OKTSIOpSt -5
16 anpesst +10 20 oxTsI0pst -10
1 mas +15 3 Hos1Opst -15
21 mas +20 22 Hos0ps -20
22 nroHst +23% 22 nexadpst —23%

2. Haiftu npomomxutensHocTs 1HA 10 HOsIOpst B AcTpaxanu (46° c. m.).

Cximonenue Comnna 10 Hos0ps paBHO —17°. (ConHIle B 0K HOM TONIY-
mapuu HeOa.) [loctynast no-npexuemy, HaxoauMm 14': gacoB. Ho Tak kak Ha
3TOT pa3 CKJIOHEHHE OTPHUIATENILHO, TO IOJyYEHHOE YUCIIO O3HAyaeT Ipo-
JOJKUTENBHOCTD HE JIHSI, 8 HOuu. VIckoMast ske MPOAOIKUTEIBHOCTD JIHS paB-
Ha 24 — 14’2 = 92 yacos.

MpI MOXKeM BBIUUCIIUTB Takke U MOMEHT Bocxoaa Connna. Pasnenus 9%
nornojaM, noxyuum 4 4. 45 m. 3uas u3 puc. 7, uyro 10 HOSOps 4ackl B UCTHUH-
HbIM monaeHb nokaspiBatoT 11 4. 43 M., y3Haém MomeHT Bocxona ComHia:
1149.43 M. —4 4. 45 M. = 6 4. 58 M. 3axon ConHIIA B 5TOT ACHb MPOU3OUIET B
119.43 M. +449. 45m. = 16 4. 28 M., T. . B 4 4. 28 M. Beuepa. Takum oOpa-
30M, 00a deprexa (puc. 7 ¥ 8) IpH HaIJIEXKAIIEM HCIOIb30BaHUU MOTYT 3a-
MEHUTH COOTBETCTBYIOIINE TAOIHIBI ACTPOHOMUYECKOTO €KETOAHUKA.

Brl MokeTe, Mosb3ysAch U3JIO0KEHHBIM ceiluac MpUEMOM, COCTaBUTH IJIs
MIAPOTHI MECTa BAILETO MOCTOSHHOTO JKUTENbCTBA Ha BECh TOJ rpaduK BOC-
xoza u 3axona ConHIa, a TakkKe NPOROIDKUTEIBLHOCTH qHA. OOpa3yuK Takoro
rpaduka s S50-i mapanieny Bbl BUIUTE Ha puc. 9 (OH COCTaBIEH MO MeECT-
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Puc. 9. I'paduk Bocxona u 3axozxa ConHua B TedeHue roaa st 50-if mapasieny.
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HOMY, a HE IO JIEKPETHOMY BpeMEHH). PaccMOTpeB €ro BHHMATENbHO, BBI
nonMETe, KaKk HaJl0 YepTUTHh MOJO0OHBIE TpaUKH. A HaYEPTHUB €ro OIHWH pa3
JUTIS TOHM IIMPOTHI, T/I€ BBl KUBETE, BBl CMOXKETE, OPOCHB B3TJISI HAa CBOM Uep-
TEX, cpa3y CKa3aTh, B KOTOPOM MPHUMEPHO Yacy B30HIET mim 3aiaér ComHie
B TOT WJIM MHOH JI€Hb TOJ1a.

HeoObIuaiinbie TeHH

BocnpounsBenénneiii Ha 3TOM  CcTpaHMIe
puc. 10 MoxeT mokas3aTbcs 3araJOuyHbIM: 4eso-
BeK Ipu nonHoM cBeTe CoJIHIIA MOYTH HE OT-
OpachIBaeT TCHU.

OpHako 3TOT PUCYHOK CHENaH C HaTyphl,
g HO HC B HAlMX MIKPOTAX, a 65u3 HKBaToOpa, B

BECHO HaJ TrojoBoM HaOmomarens (Kak roBO-
8 DAT, B «3CHUTEY).

B nmammx mmportax ConHIlE HHUKOTIAa HE
ObIBacT B 3€HUTE; BUACTh TAKYIO KAPTHHY y HAC
HeBo3MOXkHO. Korja monynenHoe CosnHile qoc-
TUraeT y Hac HauOOJbILIeH BBICOTHL(22 HIOHS),
OHO CTOHMT B 3€HUTE BCEX MECT, PaCIIOJIOKEH-

Puc. 10. Uenosek nouty 6e3 Tenn. HPIX HA CEBEPHOW TpaHUIIE JKapKoTro mosica (Ha
Pucynok Bocnipoussoaut dporo-  Tponuke Paka — Ha mapamenu 23%2° ceBepHoi
rpaguio, CH”TVK; BOAMSH OKBATO- 1y opr). Criyerst monrosa, 22 neka6psi, Con-
P IIe CTOUT B 3€HUTE BCEX MECT, PACIIOJIOKEHHBIX
Ha 23,° 10kHOH mpoTH (Ha Tpormke Koszepora). Mexay 3THMHU TpaHULIAMH,
T. €. B )KapKOM I105Ce, PACIIOJIOKEHBI MeCTa, e nonyneHHoe ComHIe qBax-
IIbl B TOZ CTOMT B 3€HHTE U OCBELIAET MECTHOCTH CBEPXY TaK, UYTO BCE NpPE.-
METBHI JIMIIEHBI TEHEH, JTyJllle CKa3aTh — UX TEHH PacloylararoTcst Kak pas moj
HHMH.

Puc. 11, oTHOCSIIMICS K MOJIOCY, HAIIPOTUB, (PaHTACTUYECKUI, HO BCE jKe
MOy4YHUTeNbHbIH. YenoBek He MOXKET OTOpachlBaTh Cpasy IIECTh TEHEH; STHUM
npuéMOM XYAOKHHK XOTeJl HarsTHO IOKa3aTh CBOECOOpasHyl0 OCOOEHHOCTh
nossipHoro CoJHIIa: TEHU OT HETO B TEUEHUE LIENBIX CYTOK MOJIy4aroTCs OJU-
HakoBOM juuHbL. [TprunHa Ta, uro CosHIIE Ha MOJIFOCE B TE€UEHUE CYTOK JBH-
JKETCsI HE T0J] yIJIOM K TOPH30HTY, KaK y Hac, a MOYTH IMapajuIeIbHO eMy.
Omunbka XyI0KHAKA, OJHAKO, B TOM, YTO OH M300pasmil TEHH Yepecdyp Ko-
POTKMMH MO CPaBHEHHIO C POCTOM 4eioBeka. Eciam Obl TeHHM ObUTH TakoH
JUTMHBL, 3TO yKa3biBato Ol Ha BeIcOTy CoHIa okoio 40°, HEBO3MOXKHYIO Ha
noroce: ComHIle HUKOTIa He MMOAHUMAaeTcs TaM Bhiie 23%°. Jlerko BbIYMC-
JUTh, — YATATENb, 3HAKOMBIH C TPUTOHOMETPHEH, MOXKET MEHSI IPOBEPUTH,
YTO caMas KOPOTKas TCHb Ha IMOJIIOCE JOJDKHA OBITh HE MEHBIIE 2,3 BBICOTHI
oTOpackIBaloIIEro e npeaMera.
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Puc. 11. Tenu Ha nostoce He U3MEHSIOT CBOEH UIMHBI B TEYEHUE CYTOK.
3agaua o IBYX moe3aax

JlBa coBepIIEHHO OJIMHAKOBBIX MM0€3/]1a UAYT C OAMHAKOBOW CKOPOCTHIO B
MPOTUBOIIOJIOXKHBIE CTOPOHBI (pHc. 12): OMH C BOCTOKA Ha 3amaj, Ipyrou — ¢
3amaja Ha BocTok. Kakoil u3 Hux Tspkenee?

Puc. 12. 3agaya o AByX moesaax.

Pemenune

Tsokenee (T. €. CHIIbHEE JaBUT HA PEIbCHI) TOT, KOTOPBIH JTBMKETCS MPO-
TUB BpallleHUs1 3eMJIM, C BOCTOKA Ha 3amaj. DTOT MOe3/ MeIJICHHEe JIBUXKETCS
BOKPYT OCH 3€MHOTO IIapa; ITO3TOMY BCIEICTBHE IEHTpPOoOekHOTo 3ddekra
OH TEpsIET U3 CBOCTO BeCa MEHBIIIE, YeM TT0e3/1, MIYIIHil Ha BOCTOK.

Kak Bemuka pazauma? Choenaem pacuéT Ui Moe3IoB, HAYIHX BIois 60-i
mapajuieNid co CKOpocThio 72 km/dac, mwim 20 m/cex. ToUKu 3eMHOI moBepX-
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HOCTH HAa yKa3aHHOM NapajuieNy ABMXKYTCS BOKPYT OCH CO CKOPOCTBIO
230 m/cex. 3HauWT, MOE3M, WAYIMA HAa BOCTOK B HAIPABICHUHM BPAICHUS
3emin, o01amaeT KpyroBoit ckopocteio B 230 + 20, 1. e. 250 M/cek, a uayuiii
Ha 3ama] IpOTHB JBIKEHUS 3eMid — ckopocThio B 210 m/cex. LlenTpoctpe-
MHUTEJIPHOC YCKOPEHHUE UL IEPBOTO COCTABIIACT Lf_ 25000° CM/CeKz, TaK
R 320000000

KaK paanyc Kpyrosoro myTta Ha 60-if mapamienu paser 3200 kM. [t BToporo
M0€371a OHO COCTaBIIACT

v 210000 cm/cex’.

R 320000000
PazHuna B BeIMYMHE ICHTPOCTPEMHTEIILHOTO YCKOPEHHUS OOOMX ITO€3I0B
paBHa

V-V 25000 -21000° o - cem/cex’.
R 320 000 000 ’

Tak Kak HampaBJIeHHE IEHTPOCTPEMHTEIBLHOTO YCKOPEHHS COCTABISIET C
HanpasJIeHUEM TsDKecTH yros B 60°, TO mpHHMMaeM BO BHUMAaHHE TOJBKO
COOTBETCTBYIOIIYI0 YacTh IICHTPOCTPEMHUTEIBHOTO YCKOPEHHS, HWMEHHO
0,6 cM/cex’ x cos 60° = 0,3 cm/cex’.

30 cocraBisier ot yckopenust Tsokectr 0.3, wmm okouo 0,0003.
980

3Ha4uT, NOE3], UAYIIHIA Ha BOCTOK, JIErde MIYLIEro B 3alaJHOM Halpas-
nenuu Ha 0,0003 cBoero Beca. Eciiu moe3n cocTout, HampuMmep, U3 NapoBo3a
u 45 rpyXEHbIX TOBAPHBIX BAroHOB, T. €. BecuT 3500 T, TO pa3HuLa B Bece
OyneT paBHATHCS

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

s xpymHOTO Mapoxoaa BogousMemmenueM B 20 000 1, ABIOKyIIErocs co
CKOpOoCThIO 35 kM/dac (20 y3110B), pa3HHUIIA COCTaBIsIA OBl 3 T. YMEHBIIICHHE
BECa IpU ABUIKCHUU CyAHA Ha BOCTOK HOJDKHO OTPA3UTBHCA, MCKIAY IMPOYUM,
Ha MOKa3aHWSX PTYTHOro OapoMeTpa; MpU OTMEYEHHOH CKOPOCTH BBICOTA
b6apometpa nospkHa ObITh Ha 0,00015 x 760, T. €. Ha 0,1 MM MEHBIIIE Ha TApO-
X0Zie, UIYIIEM B BOCTOYHOM HAallpaBJICHWH, HEXENH Ha HMIYIIEM K 3amany.
Jaxe nemrexoz, maratomuii o ynuie JIeHnHrpana c 3amaga Ha BOCTOK, IPH
CKOPOCTH XOABOBI 5 KM B 4ac CTaHOBUTCS NMPUMEPHO Ha 1,5 T yierye, yem uns
C BOCTOKA Ha 3ara.

CTpaHBI TOPHU30HTA N0 KApDMAaHHBIM YacaM

Croco0 HaxoaUTh B CONHEYHBIN JICHb CTPaHbl TOPH30HTA 110 KAPMaHHBIM
yacam obuien3BecteH. L{udepOnar pacmonarator Tak, 4To0bl 4acOBasi CTPENKa
Oputa HampasieHa Ha CouHIe. YTOJ MEXAY ATOH CTpEeNKoi M nuHuer 6—12
JETISAT MOToJIaM: PaBHOJENAINAs yKa)KeT TOrza HalpaBlieHue Ha tor. Herpyn-
HO TOHATh OCHOBaHHE 3TOro crocoba. CoJHIIe B CyTOYHOM JIBIIKEHUU 00XO-
muT HeOO B 24 yaca, 4acoBas K€ CTpejika 00XoauT Iudeposar B 12 4acos,
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T. €. ONUCHIBACT B OJUHAKOBOE BPEMs BABOE OOJBINYIO IYTY. 3HAUUT, €CITH B
MOJIICHB YacoBasi CTpeJka yka3beiBana Ha COINHIIE, TO CITyCTsS HEKOTOPOE Bpe-
Ms OHa OTIEPEIUT €T0, OIICAaB CBOMM KOHIIOM BJIBOE OOIBIIYIO AyTy. BoT mo-
4yeMmy, pa3[eluB MPH YKa3aHHOM paHbIIe MOJOXEHWU HudepOaTa momnoiam
IyTY, ONHCAHHYIO CTPENKOH, MBI JIOJKHEI
HaliTH TO MecTo Heba, rie HaXOIWIOCh
ConHile B MOJNJCHB, T. €. HAIpaBICHHUE Ha
tor (puc. 13).

VcnplTanne TOKa3bIBaeT, OAHAKO, YTO

npuéM STOT KpaiilHe HETOdYeH, Ipema Ha
JIECATKH TpajgycoB. UTOOBI MOHSATH, ITOYEMY
TaK TPOUCXOMIUT, HAJIO pa3o0paThCs B pe-
KoMeHIyeMoM criocobe. OCHOBHAs TPHUYH-
Ha HETOYHOCTH Ta, 4TO IdepdiaT pacmo-
JlaraeTes  MapajvleNbHO  MIOCKOCTH TOPH- puo 13 [pocroit, o e Toumbiii mpués
30HTa, CyTOUHBIH e MyTh COJIHLA JIEKUT B onpeneeHns cTpaH CBETa ¢ IOMOIIBIO
TOPM30HTAIFHON TUIOCKOCTH TOJBKO Ha TO- KapMaHHBIX 4aCOB.
JIOCe, Ha BCEX K€ JPYIMX LIMPOTax OH COCTABISIET C TOPU30HTOM pa3HbIC
YOIl — BIUIOTH JI0 TpsIMOTO (Ha 3kBatope). [103ToMy OpHEHTHPOBATHCS IO
KapMaHHBIM YacaM MOXXHO 0€30IIMOOYHO TOJILKO Ha MOJIOCE, BO BCEX KE
MPOYMX MECTaxX Hen30e)KHa OOJIbIAs MIIM MEHbIIAs OTPELTHOCTb.

Oo6patuMces k ueptexy (puc. 14, a). [lycth HaOMIOIATETH PACIIONIOKEH B
Touke M, Touka N — moimtoc Mupa; kpyr HASNRBQ — HeOeCHBII MepuanaH —
MIPOXOAUT Yepe3 3eHUT HabIrogaTens U depe3 momroc. Ha kakoii mmpoTe Ha-

Puc. 14, a n 6. [ToueMy KapMaHHbIC Yachl B POJIM KOMIIaca Aal0T HEBEPHbIC MMOKA3aHMUSI.

XOIUTCS HAOIIOATeNb, JETKO OMPEACIHTD; IS 3TOTO JTOCTaTOYHO M3MEPHUTH
TPAHCHIOPTHPOM BBICOTY MOJIOCA HaJ TOPHU30HTOM NR; OHa paBHa INHUPOTE
mecral). I'nsins w3 M B Hanpasienun H, HaOmogaTenb UMeeT nepes co0oko
Touky tora. Cyrounslii myTh CoJIHIIa HA ATOM YepTexe M300pa3uTcs MPsIMOi

! IMouemy 5T0 Tak, 06BACHEHO B MOeil KHHTE «3aHMMATeIbHAs FeOMETPHsA», B TaBe «I'eo-
MmeTpusi POOMH30HOBY.



JMHUEH, KOTOpas 4acTblo JISKUT HAJA JIMHWCH TOpPH30HTA (IHEBHOHW IyTh),
4acThIO JKe oA Heto (HouHOH myTh). [Ipsamas AQ m3o0paxaer myts ConHIIA B
JTHU PaBHOJEHCTBHI; KaK BHIUM, JHEBHOW IyTh PaBEH TOTa HOYHOMY. SB —
myTh ColHITa IeTOM; OH mapajuieneH AQ, HO OOIbIIas YacTh €ro JISKUT BBIIIE
TOPU30HTA, U TOJBKO HE3HAUUTENbHAS YacTb (BCIIOMHHM KOPOTKHE JIETHHE
HOYM) HaxoAMTCS 1moJ ropu3oHToM. [1o atum kpyram CoutHile exevyacHo npo-
XOIHUT 24-10 JIONIO UX TOJNHON AmuHsI, T.e. 360° _ ... M Bce xke depes Tpu
24
yaca nocine noayaas CoiHIe He OKa3bIBACTCS B IOT0-3aMaHON TOYKE TOpH-
30HTa, KaKk MOXXHO OXwunaTh (15°%x3=45°); mpuumHa pacXOXIEHUSI Ta, YTO
MPOEKIUH PaBHBIX IYT COJHEYHOI'O MyTH HA IJIOCKOCTh TOPH30HTA HE PABHBI
MEXTy COOOH.

DTO CTaHeT HarJsIIHee, €Clii MbI pazdepémcs B puc. 14, 6. Ha ném SWNE
M300paXkaeT Kpyr TOpU30HTA, BUAUMBIN C 3eHHUTa; mpsimas SN — HeOecHbIH
Mepunuan. Habnronatenp nomemniaercst B Touke M, LEHTP Kpyra, ONHChIBac-
Moro Ha HeOe CoJTHIIEM 3a CYTKH, IIPOEKTHPYETCsl Ha IIOCKOCTh TOPH30HTA B
Touke L' (cM. puc. 14, a); caM Kpyr COJHEYHOTrO IyTH INPOEKTUPYETCs Ha
IJIOCKOCTh TOPU30HTA 3yuuicoM S'B'.

[TocTponm Temeps MPOEKINHU TOYEK JICICHNSI KPYTra COJHEYHOTrO IMyTH SB
Ha TUIOCKOCTH TOpu30HTa. [y 3TOro moBepHEM Kpyr SB mapauieNnbHO Moc-
KOCTH TOopH30HTa) (Tosoxxenne S"B", puc. 14, a) pazaenum ero Ha 24 paBHbIC
YacTH M CIPOEKTUPYEM Ha INIOCKOCTh TOPH30HTA. J[IsI MOCTpPOEHUsS] TOYEK
neneHust smunca S'B' — MpOeKIH Kpyra CONHEYHOTO ITyTH Ha IIOCKOCTH
TOPU30HTa — M3 TOYEK JAeieHus kpyra S"B” mpoBenéM OTpe3KkHd, mapaieib-
Hble SN. SICHO, 4TO MBI MOJYYUM IIpU 3TOM HEpaBHBIC AYyTW; OHH OYAyT Ka-
3arbcs HaOroarento emg Oojiee HepaBHBIMU, IIOTOMY YTO OH PaccMaTpUBaeT
UX He U3 LleHTpa L' 3murnca, a u3 Touku M B CTOPOHE OT HEro.

[Ipocnenum Tenepb, KaK BEJIMKAa MOXET OBITh IIOTPELIHOCTh OTPEJICIICHHS
no nudepOraTy cTpaH ropu30HTa B JIETHHN JEHb ISl B3SITOM HAMU IIUPOTHI
(53°). ConHule BOCXOAMT TOTMAa MeX1y 3 U 4 yacamy yTpa (rpaHula 3aiTpH-
XOBaHHOTO CErMEHTa, 03HaJalomero Hous). B Touky E Boctoka (90°) ComHie
MPUXOJIUT HE B 6 9acOB, KaK JOJDKHO OBITH IO IudepoiaTy, a B MOIOBHHE §-
ro. B 60° ot Touku rora oo Oyzner He B 8 4ac. yTpa, a B 9% gac; B 30° oT Tou-
ku rora — He B 10 gac, a B 11 gac. B Touky foro-3amana (45° mo apyryio cro-
pony ot S) Connue sBisgercs He B 3 4ac. AH4, a B | 4. 40 M.; Ha 3amaze OHO
ObIBaeT He B 6 yac. Beuepa, a B 42 yaca JHsI.

Ecnu mpubaBuTh KO BCEMy 3TOMY TO, YTO JEKPETHOE BpPeMsi, KOTOPOE I10-
Ka3bIBalOT KapMaHHbIC 4YaCbl, HC COBNAAacT ¢ MECCTHBIM HCTUHHBIM COJIHCY-
HBIM BpEMEHEM, TO HETOYHOCTb B OINPEJEJICHWH CTPpaH TOPH30HTA JOJDKHA
e€ BO3pacTu.

Wrak, kapMaHHbBIE Yachl XOTSI U MOTYT CIIy>KUTh KOMITAaCOM, HO OYEHb He-
Han&KHBIM. MEHBIIIEe BCETO I'PEIINT TaKOH KOMIIAC OKOJIO SMOXH PABHOJCHCT-
BUS (OTIamaeT 3KCHEHTPUIECKOE MOJI0KEeHNEe HaOmroaTens) U B 3UMHee Bpe-
M.
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beable HOUM 1 ‘lépH])le JHHU

C cepenunsl anpens JIeHUHrpaa BCTynaeT B IepHol OEIbIX HOYEH — TOro
«IIPO3PaYHOrO CyMpaka» H «Ojiecka Oe3IIyHHOro», B (paHTaCTHYECKOM CBETe
KOTOPOT'O POAMJIOCH CTOJBKO MOATHYECKUX 3aMbICIIOB. JInTepaTypHble Tpaau-
IIMM TaK TECHO CBSI3aJIM OeJble HOYM MMEHHO ¢ JICeHMHrpagom, 4TO MHOTHE
TOTOBBI CYMTaTh HX JOCTONPUMEUYATEIBHOCTHIO HCKIIOUUTEIBHO Hallen
OBIBIIICH CTOJHUIIBI. B MeHCTBUTEILHOCTH, OCIble HOUM KaK SIBJICHHUE aCTPOHO-
MHYECKOE XapaKTEPHBI I BCEX MECT, JIeKAIMX BhIIIE ONMpPeaeIEHHOMN UpPO-
THI.

Ecnu oTBiiedbcst OT 10331 M 00paTUTHCS K aCTPOHOMHUYECKON TIPO3€ 3TO-
o SBJICHUS, TO Oenasi HOYb — HE YTO MHOE, KaK CIMSHUE BEUYEPHUX U YTPEH-
HUX cymepek. Anekcanap Cepreesud IIymkuH NpaBUIBHO ONpENEeNMII CYII-
HOCTB 3TOTO (PeHOMEHA KaK CMBIKaHHE JIBYyX 30pb — BeUepHei n yrpenneii. «1
HE MyCKas ThbMy HOYHYIO Ha 30JI0Thle Hebeca, OJHA 3apsi CMEHHUTH APYTYIO
cnemmr...». B tex mmpotax, rae ConHie B CBOEM CYTOYHOM JBIKCHUH TI0
HEOECHOMY CBOJly OITyCKaeTcsi HIKE FOpHU30HTa He Tiryoxe 17Y%°, — Tam Be-
YepHsIA 3apsl HE YCIEBAaeT €€ NMOMEPKHYTh, KaK yXKe 3aroparoTcs JIydH yT-
peHHeH, He 1aBas HOYM U IoJTydaca.

Paszymeercsi, Hu JleHWHrpaa, HU KakoH-1MOO JAPYro MyHKT HE UMEIOT
NPUBWIETUH OBbITh €JUHCTBEHHBIM MECTOM, IJie HAOIIOJAeTCsl ATO SIBJICHHE.
I'panuia 30HbI OeNBIX HOYEH BBIYHCIISETCS acCTpOHOMHUYecKH. 1 okasbiBaeTcs,
YTO CIMSHHE 30pb HAOIIOAaeTCsl Topasio I0)KHee MUPOoTh JIeHuHTpasa.

MoCKBHYH TOXE MOTYT JIFOO0OBATHCSI OEIBIMA HOYaMHU NPHUOIM3UTEIHEHO
CO CpEIHUX YHCEN Mas 10 KOHELl HIoJisl. 37IeCh OHM HE TaK CBETJIBI, Kak B Jle-
HHUHTpAJE B T K€ JTHH, HO JICHUHTPAJCKHE Mal CKH e Oenble HOYH, MOTYT
6bITh HaOMOgaeMbl B MOCKBE B TEUEHHE BCETO MIOHS M Havdasa HIoJs.

IO>xnas rpanunma 30861 Oenbix Hodel mpoxoauT B CCCP na mmpore Ilon-
TaBbl, Ha 49° c. m. (66'2—17°). 3necy OpBaeT ogHa Oenas HOYb B TOXY —
umeHHo 22 utons. K ceBepy, HauuHasE ¢ 3TOH MIUPOTHI, OCIbIC HOYM CTAHOBST-
cs1 Bc€ cBeTIIee, a nepuoj ux — JuinHaee. Ecth Oenblie Houun u B KyiiObiiese, u
B Kazanm, u B Ilckose, u B Kupoge, u B EHuceiicke, HO Tak Kak IYHKTBI 3TH
1oxHee JleHnHrpana, To Oenble HOYM OXBATBHIBAIOT TaM MEHBIINH Hepros (1o
00e cTopoHbI OT 22 WIOHS) M HE JOCTUTAIOT Takol sipkoctH. 3aTto B ITynoxe
oHH emé ceriiee, 4eM B JIeHUHrpase, a 0COOEHHO CBETJIBI B ApXaHTelIbCKe,
PacIoI0KeHHOM y>Ke HelaJIeKo OT 30HbI Hezaxosamero Conana. bensie Houn
CTOKrojpMa HUYEM HE OTIMYAIOTCS OT JICHHHTPACKHX.

Korna uHikHss 9acTh cyTouHoro mytd CoiHIIa COBCEM HE HOTpYyKaeTcs
MOJ TOPU30HT, a JHIIb CIETKa CKOJB3HUT MO HEMY, MBI UMEEM HE TOJIBKO
CIIUSTHHE BYX 30pb, HO U HETPEPBIBHBIN A€Hb. DTO BIEPBBIE MOKHO HaOII0-
IaTh Ha 65°42' muUpOTH: 3[ech HaYMHAETCS IApCTBO MoiyHouHOro ColHIa.
Emg ceBephee — ¢ 67°24' — MOXKHO HaOIIO/IaTh TAKXKe U HEMPEPHIBHYIO HOYb,
CIIMSHUE YTPEHHEH 3apu ¢ BeuepHell uepe3 MOJIAE€Hb, a He Yepe3 HoJ-
HOYb. DTO — «YEPHBIA JIEHbY», NPOTHBOIOJIIOKHOCTE OOl HOYM, XOTS CTe-
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MeHb WX OCBELICHUsI ofrHaKoBa. CTpaHa YEePHBIX JHEH — Ta JKe CTpaHa MoITy-
Houynoro CoJHIA, TOJNILKO B IPyroe BpeMs roja. [ e MOKHO BHIECTh HE3aX0-
msimee ConmHue B MioHe", Tam B Jiekabpe TOCHOACTBYET MHOTOCYTOUHBIN
Mpak, 00yCIOBICHHBIA HeBOCXOAAINM COHIEM.

CMeHa cBeTa H TbMBbI

Benble HOUM — HarIAAHOE TOKA3aTEIbCTBO TOTO, YTO YCBOCHHOE HAMU C
JCTCTBaA MPCACTABJICHUC O HpaBHJ’leOﬁ CMCHEC JHA W HOYMU Ha 3CMHOM IIape
CJIMILKOM YIPOILIEHHO OXBAaThIBAECT KapTUHY 3TOro uepenosanus. Ha camom
Jienie TIepUoaNYecKasl CMeHa CBeTa M TEMHOTHI Ha Halllel IuIaHeTe ropasJo
pasHooOpa3Hee U He YKJIaIbIBAETCSI B IPUBBIYHYIO CXEMY JHS M HOUH. B aTOM
OTHOUIEHNH OOHMTaeMBIli HAMH IIap MOXKHO Pa3ZEiHUTh HA 5 MOSCOB, KayKIbIH
13 KOTOPBIX MMEET CBOM MOPSIIOK YePEJOBaHNS CBETA U THMBI.

ITepBsIit OsIC — ecim UATH OT HKBATOpa K 00OMM IOJIIOCaM — IPOCTHPA-
ercst 10 49° mapaniend: 34ech M TOJIBKO 371€Ch KaXXIble CYTKH OBI-
BAaIOT MOJHBIH JE€Hb U MOJHAS HOYb.

Bropoit nosic — mexay 49 u 65%:°, BKIIOYAOMMA BCe MecTa HaIlIero
Coro3a ceepHee mapamienu IlonraBbl, — UMEET OKOJO BPEMEHH JIETHETO
COJTHHECTOAHUA TIE€PUOA HEIPEPLIBHBIX CYMCPCK; 3TO — MOAC 6 CJIBI X
HOYEeH.

B tperpem y3kom mosice Mexny 65% u 67'%° ConHie okono 22 UIOHS B
TEYEHUE pPsiila CyTOK BOBCE HE 3aXOAMT: 3TO — MOSAC MOJIYHOYHOTO
ConHna.

Jia uerBéproro nosca, Mexny 672 u 83'2°, xapakTepHa, KpOMe Hempe-
PBIBHOTO JHS B MIOHE, €l MHOTOCYTOYHAs HOYb B Aekabpe: CoiHIle B Teue-
HHE pAla CyTOK BOBCE HE BOCXOIUT, YTPEHHHE U BEUEPHHE CYMEPKH IIOTJIO-
IIAf0T JIeHb. DTO — MO SIC YEPHBIX AHEH.

CaMbIif CTIOXKHBIN CTy4all uepeqoBaHUS CBETa W TEMHOTHI MBI FIMEEM B
IATOM TI0sice, ceBepHee 83'4°. Ta Operb, KOTOPYIO MPOOUBAIOT B 0OJHOOOpa3-
HOW CMeHe JTHeW U HOueil ICHHHrpajcKue Oenble HOUH, JOCTUraeT 37eCh MoJ-
HOTO pa3phiBa ¢ MPUBBIYHBIM HOPsIKOM. Be€ momyroaue oT JeTHero 10 3uM-
HETO COJHIIECTOSHUS, T. €. OT 22 MIoHs A0 22 nexabps, pas3nensercs Ha 5 me-
pUOJOB, Ha 5 BpeMEH roja, eciu XoTure. B TedeHne nepeoro nepuoja CTOUT
HETPEepBIBHBIN [IeHb; B TEYEHHWE BTOPOTO — JHHU UYEPEAYIOTCS C CyMEepKaMH
OKOJIO TIOJTyHOYH, HO TIOJIHBIX HOYel He ObIBaeT (caadbIM Mo00MeM HX U sIB-
JSIFOTCS JIETHHUE JICHWHTPAACKHAE HOYM); B TEUEHHE TPETHETO IEpHoJa CTOST
HeTIpephIBHBIE CYMEpPKH, — ITOJHBIX JHEW M HO4Yel BOBce HE OBIBAaeT; B Teue-
HHE 9eTBEPTOTO MEpHoJa STH CIUIONIHBIE CYMEpPKH CTYIIAIOTCS OKOJIO ITOJTy-
HOYH B TIOJIHYIO HOYb; HAKOHEL, B ISTHIM MEPHOA LAPHUT CIIIOIIHAS HOYb. B
CJIEAYIOIIEM MOJIYTOIUH — C AeKa0psI 10 UIOHD — T€ JKE SIBJICHUS TIOBTOPSIOTCS
B 00paTHOM HOPSIIKE.

VB 6yxre AMGapumk ComHIe He TIOrpyKaeTcs MOJ TOPU3OHT ¢ 19 Mast 1o 26 mions, a 6ru3
OyxTbl Tuken — ¢ 12 mast o 1 aBrycra.
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ITo nmpyryio cTopoHy 3KBaTropa, B IOKHOM IOJIyIIapHH, Ha COOTBETCT-
BYIOIIUX TeorpaguiyecKux MmupoTax HabII0Jar0TCsl, KOHEYHO, TaKUE XKeE SBIC-
HUSL.

Ecnu MBI HUUETO HE CIBIMNM O OEbIX HOYaX «JaJIEKOro I0ray, TO JIUIIb
0 TOH MpUYMHE, YTO TaM — 00JIaCTh OKEaHa.

[Tapannens, oTBeyaromias B 10)KHOM HOJIyIIapuy mupoTe JIeHHHrpana, He
HepeceKaeT HU OJHOT0 KJIOYKa TBEPIOH 3eMIIH, — BCS JIEKUT B OKeaHe; I1000-
BaThbCsl «OENBIMI HOUYAMH F0T'a» MOTYT TOJBKO I0)KHOIOJISIPHBIE MOpeIIaBaTe-
TN

3araaka nosasipaoro CoaHua
3amaua

[ossipHbIe MyTEIIECTBEHHUKH OTMEYAIOT JIFOOOIBITHYI0 0COOCHHOCTH JTy-
yeii nerHero CoJHIIA B BBICOKHX HIMpoTax. JIydn ero cinabo rperoT tam 3eM-
JIF0, 3aTO OKa3bIBAIOT HEOKHUJAHHO CHUIILHOE JICHCTBUE HA BCE MPEIAMETHI, BO3-
BBIIIAIOIINECS OTBECHO.

3aMETHO HarpeBarOTCs KPYThIE CKIIOHBI CKaJl M CTEHBI IOMOB, OBICTPO Ta-
0T JIS/ISIHBIE TOPBI, PACTOILIAETCS CMOJIa B 0OpTax AEPEeBSHHBIX CYIOB, 00XKH-
raercs Koka JIMIa U T. II.

YeMm ke OOBSICHHUTH MOJ00HOE neiicTBHe Jyydueii momspHoro CouHIla Ha
BEPTUKAJIHLHO CTOAIINEC Hpe}:[MeTBI?

Pemenune

MsbI uMeeM 371eCh HEOXKHJaHHOE CIIEICTBHE (PH3MYECKOT0 3aKOHA, KOTO-
pBIit TITacuT, YTO NEeHCTBHE Jydel TeM 3HaunTelbHEe, YeM OTBECHEee MagaroT
OHHU Ha MOBEPXHOCTH Teia. CONHIE B MOJISIPHBIX CTPaHaX AaXe JIETOM CTOHT
HEBBICOKO: €T0 BBICOTA 3a MOJSPHBIM KPYyroM HE MOXKET IPEBBINIATH II0-
JIOBUHBI NIPSIMOTO YTJIa, 3 B BBICOKUX HMIMPOTAX 3HAYUTEILHO MEHBIIIE NTOJIOBH-
HBI TIPSIMOTO yTIA.

Jlerko cooOpa3uTh, YTO €CJIU COJHEYHBIE JIyYH COCTABISIIOT C TOPH30H-
TaNbHOM MOBEPXHOCTHIO YIOJ MEHBINE IOJIOBUHBI MPSMOTO, TO C OTBECHOM
JUHUEH OHM JOJDKHBI COCTaBIATH YroJl OOJIbIIE MOJIOBHHBI MPSIMOTO, MHAYe
rOBOp#, BCTpeyaTh BEPTUKAJIbHBIE TIOBEPXHOCTH JOBOJIBHO KPYTO.

Teneps MOHATHO, YTO MO TOW K€ NMPUYMHE, IO KAKOW JIyuyd MOJIIPHOTO
ConHua c1abo TPeroT 3eMIII0, OHU JIOJDKHBI CHJIBHO HarpeBaTh BCE OTBECHO
BO3BBILIAIOIUECS TPEIMETHI.

Korna HaunmnawTest BpeMEHa roaa

Bymyer nu 21 mapra cHexHas METENb, CTOUT JIM KPENKUH MOpO3, WIIH,
HA000pOT, YCTAHOBMJIACh MSTKasi OTTEMENb, — IEHb 3TOT B CEBEPHOM MOITyIIa-
pPHH CUMTAETCS] KOHLIOM 3MMBbI 1 HAYaJIOM BECHBI — BECHBI ACTPOHOMHYECKOI.
MHOTUM MpPEACTABISIETCS] COBEPIICHHO HETOHATHBIM, ITOYEMY MMEHHO yKa-
3aHHas ceifuac mara, 21 mapTa (B mHBIE TOABI — 22), n30paHa CIIy>KUTh TPaHHU-
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el MEXIy 3UMOHM M BECHOW, XOTSI B 3Ty MOPY MOXKET €l€ B MOJHOW CHile
TOCTIO/ICTBOBATh CYPOBBIIl MOPO3 WITH K€, HAIIPOTHB, TABHO YK€ CTOUT TEIIIast
Horoya.

Jleno B TOM, YTO Ha4ano acCTPOHOMHYECKOH BECHBI OIPEAENAETCS BOBCE
HE N3MCHYHMBHIMU M HEHAAEXHBIMU NPU3HAKAMM IOTOJBL. YK€ OJHO TO, YTO
MOMEHT HACTYIUICHHs BECHBI YCTaHABIMBAETCS OJIUH JUI BCEX MECT JAHHOTO
HoJymapusi 3eMIH, JOJDKHO HABECTH Ha MBICIIb, YTO OCOOCHHOCTH HOTOBI HE
HUMEIOT 37€Ch CYIIECTBEHHOro 3HadeHus. He MOXKeT ke Ha IeJIoi MOJIOBHHE
3eMHOTrO0 II1apa CTOATh BCIOAY OAMHAKOBas morojal

W pelicTBUTENBHO, IPU YCTAHOBJIEHUH CPOKOB HACTYIUICHHS CE30HOB IO-
Jla aCTPOHOMBI PYKOBOJCTBYIOTCSI SIBICHHSIMM HE METEOPOJOIMYECKHMH, a
ACTPOHOMHYECKHUMH: BBICOTOH Moty qeHHoro CoiHIa 1 BBITEKAIOMIeH 0TCI0a
MIPOJIOJDKUTENBHOCTRIO JHA. Ta wim MHas moroja SBISETCS yxe 00CTOs-
TEJILCTBOM COITYTCTBYFOIIMIM.

Jenp 21 mapTa oTyiM4aeTcs OT APYTHX JHEH rofa TeM, YTo B 3TO BpeMs
TpaHMIa CBETAa ¥ TCHU HA HAIlEH IUIaHeTe NMPOXOJHUT Kak pa3 depe3 o0a reo-
rpaduyeckux Moiroca. B3sB B pyku rmoOyc M Aepika €ro COOTBETCTBEHHO
MOBEPHYTHIM K JIaMIIe, Bbl YO€UTECh, YTO IPaHHIIA OCBELICHHS CJICAYET TOTAa
10 JIMHUU 3€MHOT'0 MEpUAMaHa, Iepecekas HKBaToOp U Bce MapayjiesbHbIe KPy-
I 1oJ1 IpsIMBbIM yriioM. [ToBopaumBaiiTe rino0yc B TAKOM IMOJIOKESHUH BOKPYT
ocH, OCBellast ero JIaMITOW: KaXkJas TOYKa MOBEPXHOCTH TII00yca ONUILET MpH
9TOM KpYT, POBHO MOJIOBUHA KOTOPOTO MOTPY>KE€Ha B T€Hb U POBHO MOJIOBHHA
HaXOJWTCS Ha CBETY. JTO 03HAYAeT, YTO B yKAa3aHHBI MOMEHT Io/a MpoJ0i-
JKUTEJIIFHOCTD JHS PaBHSIETCS MPOJODKUTENBHOCTH HOYM. PaBEeHCTBO AHS M
HOYM HaOJIONAETCS B 3Ty MOPY HA BCEM 3€MHOM IIape OT CEBEPHOTO IO I0XK-
HOTO TIONMI0ca. A Tak Kak JeHb JUIUTCS TOTAa 12 9acoB — MONOBUHY CYTOK, TO
CouHIle BOCXOANT BCIOAY B 6 4acOB M 3aKaThiBaeTcs B 18 wacoB (KOHEUHO, IO
MECTHOMY BPEMEHH).

Hrak, BOoT yeM BbIAenseTcs Aara 21 mapra: JeHb U HOYb PaBHBI TOTJa
MeXIy co00i Ha BCE MOBEPXHOCTH HAIICH IUIAHETHI. ACTPOHOMHYECKOE
HAaMEHOBAHME 3TOr0 3aMeyaTeIbHOTO MOMEHTa — «BECCHHEE PAaBHOACHCT-
BHE», — BECEHHEE II0TOMY, UYTO PaBHOJEHCTBUE ITO HE €JUHCTBEHHOE B IOJy.
Chyctst monronia, 23 ceHTsI0psi, CHOBa ObIBa€T MOMEHT PaBEHCTBA JHS U HOUU
— «OCEHHee paBHOIECHCTBUE», OTMEYarolee KOHell jJeTa U Hayaio oceHu. Ko-
I7la B CEBEPHOM IIOJNyIIAPUH BECEHHEE PaBHOJICHCTBHE, TOTZA IO JPYTYIO
CTOPOHY 3KBaTOPa, B FO’KHOM IIOJIYIIIAPHH, PABHOJICHCTBHE OCEHHEE, U Ha000-
pot. ITo ogHy cTOpOHY 9KBaTOpa 3MMa CMEHSETCSI BECHOH, 110 APYTYIO — JIETO
CMEHSETCSl OCEHBbIO. BpeMeHa rojja B ceBepHOM IOJIYIIAPUU HE COBIAAIOT C
CE30HAMH FOJKHOTO.

[Ipocnenum Takxke 3a TEM, KAK MEHSETCS] B TEUCHUE T0/la CPaBHUTEIIbHAS
JoaroTta HsS ¥ Houl. HaunHas ¢ oceHHero paBHOJCHCTBHUS, T. €. ¢ 23 CeHTS0-
ps, CBETJIas 4acTh CYTOK B CEBEPHOM IOJIyIIAPUH CTAHOBUTCS KOpoue TEM-
HoM. Tak npogomkaeTcs 1enaoe NoIyroaue, B TeueHUe KOTOPOro AHU CHavdaia
YKOpa4HMBaIOTCs — A0 22 nekadpsl, a 3aTeM YAJIHHSIOTCA, Ioka 21 MapTa eHb
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HE cpaBHsETCs ¢ HOUbi0. C 3TOro MOMEHTa B TEUCHHE BCETO OCTAIBHOTO I10-
JyToausl IEHb B CEBEPHOM IONYIIAPHUHN JUIMHHEE HOYH. J{HU yIUTMHSIOTCS 10
22 HIOHA, TOCJIe YeTo YOBIBAIOT, OCTABAsICh MEPBBIC TPU MecsIa AITMHHEE HO-
YH; OHH OIISITh CPABHAIOTCSA C HOYBIO JIMIIb B MOMEHT OCEHHET'O PaBHOJCHCT-
BUs (23 ceHTadps).

YkazaHHbIE YETHIPE JAThl M ONPEICIIFOT CO00i Havano U KOHEI| acTpo-
HOMHYECKHX BpeMEH rofia. A UIMEHHO, JUIs BCeX MECT CEBEPHOT0 MOJyIIapHs:

21 mapTta — JieHb, paBHBIH HOYM, — HAYAJIO BECHBI,

22 WI0HS — caMbIH TOJTUH IeHb — HadaJlo JIeTa,

23 ceHTA0ps — IeHb, paBHBIN HOYH, — HAYAJI0 OCEHH,

22 nexaOpst — caMblil KOPOTKUI JEHb — Ha4YaJlo 3UMBI.

ITo npyryio CTOpOHY 3KBAaTOpa, B IOYKHOM IIOJYLIApHU 3€MJIM, C HamIei
BECHOM COBMA/IacT OCEHb, C HAIINM JIETOM — 3UMa | T. 1.

[IpeanoxuM YuTaTeNo B 3aKJIOUYCHHE HECKOIBKO BONPOCOB, Pa3MBIIIIIE-
HHE HaJ KOTOPbIMHU ITIOMOJKET €My JIy4llle YSICHUTh U 3aIlIOMHUTb OKa3aHHOE:

1. I'me Ha 3eMHOM mIape A€Hb paBE€H HOYU KPYTIIBIi roj?

2. B xotopom Hacy (mmo MecTHOMYy BpemeHH) B30inéT B Tamkente ConH-
e 21 mapra HeHenHero roga? B koTopom yacy B30HIET OHO B TOT Xe JICHb B
Toxuo? B Bysnoc-Aiipece?

3. B xotopom yacy (1o MmectHoMy Bpemenu) 3akatutcs Conniie B HoBo-
cubupcke 23 cenTsOps HeiHemHero rona? A B Hero-Hopke? Ha mbice JloGpoit
Hanexnsr?

4. B kotopoMm uacy Bocxogur CoiHIle B IMyHKTaxX 3KBaTopa 2 aBrycra?
27 despamns?

5. CltyqatoTcst I MIOJECKHE MOPO3bI | SIHBAPCKHE 3HOMHbIE THH?

Tpu «ecan ObD»

CIUIIKOM NPUBBIYHOE YSCHSAETCS HEPEIKO ¢ OOJBIINM TPYAOM, YEM He-
00brgHOE. OCOOCHHOCTH JECATUYHON CHCTEMBI CUHCIICHUS, KOTOPOH MBI OB-
JajieBacM C JAETCTBA, OOHAPYXMBAIOTCA JUI HAC TOJIBKO TOTJA, KOIJA MBI
npoOyeM u300pakaTh yucia B MHOW, HalpuMep B CEMHUPHYHOM WIIM JIBEHa-
nuatupuyHoi cucteme. CyIHOCTh €BKIUIO0BOM T€OMETPUHU MOCTUTAECTCS Ha-
MH TOTZa, KOT1a Mbl HAUMHAEM 3HAKOMHTBHCSI C T€OMETpHEH HEEeBKIINJIOBOM.
YroOBl XOPOIIO MOHSTH, KAKYI0 POJIb B HAIleH JKU3HHU UIPaeT CHJila TSDKECTH,
HaJl0 BOOOpa3wTh, YTO OHA BO MHOTO pa3 OOJIbIIE WIN MEHBIIE, YeM B JICHCT-
BUTENIBHOCTH. MBI Tak W MOCTYNUM, KOTAa OyIeM TOBOPUTH O TSDKECTH. A
ceiiyac BOCIIOJIB3YEMCS CIIOCOOOM «eciu ObI», YTOOBI Jydllle YSCHHTH cebe
yCIIOBUS JBIDKeHNS 3eMin BoKpyr CoiHia.

! OtBetsI Ha Bonpockr: 1) JleHs BCeryia paBeH HOUHM HA SKBATOPE, TOTOMY 4TO IPAaHHMIIA OC-
BELCHUS JIEIUT DKBATOp Ma JBE PAaBHbIEC NOJOBUHBI NPH BCSAKOM IOJNOXKEHUH 3€MHOIO IIapa.
2 u 3) B nuu paBHoneHcTBuil CouHIIE BCIOAY Ha 3eMiie BOCXOJUT B 6 4acoB 1 3aX01uT B 18 yacoB
1o MectHoMy BpemeHu. 4) Ha skBatope CoJHIle B Te4EHHE BCETO rojia BOCXOAUT €XKEIHEBHO B 6
4acoB 110 MECTHOMY BpeMeHH. 5) B cpeqHuX mMpoTax I0)KHOTrO MOJyLIapus MIOIBCKUHA MOpPO3 U
SIHBAPCKHH JIETKUH 3HOI — OOBIUHBIE SBICHUSI.
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HaunéMm ¢ 3aTBEpKEHHOTO B IIKOJIE MOJIOXKEHHS, YTO 3€MHAsI OCh COCTaB-
JSIET € TUIOCKOCTBIO OpOUTHI 3emiu yroa B 66'2° (0komo % MpsMoro yria).
Br1 xopomro moiimére 3HaueHME 3TOTO (hakTa JUIIb TOTAA, KOTaa BOoOpasure,
YTO YToJI HAKJIOHA MHOM, — COCTaBIISIET HE V4 IPSIMOTO YIJa, a, HAIpUMeED, Lie-
7Bt mpsimoit. MlHade roBops, mpeacTaBeTe ceOe, 9TO OCh BpamleHHs 3eMIIH
MEPICHANKYJIIPHA K TUIOCKOCTH OPOWTBI, KaK MEUTAIH CAejaaTh wWieHbl [1y-
HmIeYHoro Kiyba B ¢anTactuueckoM pomane JKrons Bepna «Bepx aHOMY.
Kakue nu3aMeHeHus BBI3BAJIO OBl 3TO B MIPUBBIYHOM O0UXO0]IC TPUPOIBI?

Ecnu Obl 3eMHas och OblJIa NIEPHEHIUKYISIPHA K
NIOCKOCTH OPOUTH

Hrak, BoOOpa3suM, 4TO NPEANPHUITHAC KIOJIBEPHOBCKUX apTHILICPUCTOB
«BBIIPSAMUTH 36MHYIO OCh» OCYIIECTBUIIOCH, M OHA CTaNa IMOJI MPSIMBIM YTIIOM
K TUTOCKOCTH OpOWTHI Hamiel turaneTsl Bokpyr Comaila. Kakue mepeMeHs! 3a-
METHITH OBI MBI B TIpHpOIe?

IIpexne Bcero HeiHemH:A [lonspHast 3Be3aa — anbda Manoit Measeutist
— mepectania 061 OBITH MONAIPHOH. [IpomomkeHne 3eMHOI ocu He OynmeT yxe
MPOXOANTH ONN3 He€, W 3BE3NHBIA KyIOJ CTaHET BPAIIAaThCS BOKPYT APYTOM
TOYKH HeOa.

CoBepIIIeHHO MU3MEHHJIACh Obl, Jajee, cMEHa BPeMEH roja; W3MEHIIACH
OBl B TOM CMBICITE, YTO CMEHBI 3TO# 00JIbIIE HE ObLIIO OBbI BOBCE.

Yem oOycioBieHa cMeHa BpeMEH roma? [louemy nerom Teriee, 4eM 3H-
Moii? He craHeM yKJIOHATBCS OT OTBETAa Ha 3TOT OaHAJIBHEIN Bompoc. B mkose
Pa3BACHSIOT €T0 JalleKO HEJOCTATOYHO, a T03Hee Y OONBIIMHCTBA JIFOICH He
OBIBaeT TOCyTa MM 3aHATHCS.

JleToM B CEBEpHOM IONYIIAPUU CTAHOBHUTCS TEIUIO IMTOTOMY, BO-TICPBBIX,
YTO M3-3a HAKJIOHHOTO IOJIOKEHMSI 3€MHOM OCH, CEBEPHBI KOHEL] KOTOPOMH
Teneps oOpamieH 6oxpmie Kk CONMHITY, THU AETAl0TCA JTMHHBIME, HOYH — KO-
porkumu. CoJHIIE JOJBIIE TPEeT MOYBY, a 0 HOYaM 3eMIIA HE YCIeBaeT 3a-
METHO OCTBITh, NPHUXOJ TeIla BO3pacTaeT, pacxo] yMeHblaercs. Bropas
MPUYMHA Ta, YTO BCJICJACTBHE OMSTH-TAKM HAKJIOHA 3EMHOW OCH B CTOPOHY
ConHIla THEBHOE CBETWJIO XOJHUT IO HEOy BBICOKO, W JIyUH €r0 BCTPEYAOT
MOYBY O OOJNBIINM YTIIOM. 3HAUuT, JieToM COJHIIE TpeeT HEe TOIBKO [T O JI -
rTo, HO U CHUJIbHO, HOYHOE K€ OCTHIBAHHE HETPOIOJKUATEILHO. 3UMOM —
HaoOopoT, CoJHIlEe TPeeT MaJl0 BPEMEHU U MPHUTOM TpeeT cia b o, a Hou-
HOE OCTBIBaHHE JJTUTCS JTOJTO.

B r0)kHOM moNymapuu T€ K€ SBICHUS MPOUCXOMAT MICCTHI0 MECSIIaMU
mo3aHee (WM, eCIM YTOIHO, paHbIe). BecHoW 1 oceHbI0 00a mofoca 3aHu-
MalOT OJMHAKOBOE MOJOXEHHE 10 OTHOIICHWIO K COJTHEYHBIM JIydam; KpyT
OCBEIICHHS TIOYTH COBIIAAACT C MEpUAMAHAMH, THH M HOYM ONHM3KH K pa-
BEHCTBY, — cO3IaéTCsl KIIMMaTHYeCKasi 00CTaHOBKA, CPEIHSAS MEXKAY 3UMOH H
JIETOM.

BynyT nu 5TH nepeMeHbl IPOUCXOAUTh, €CIU 36MHAsl OCh CTAHET NIEPIICH-
JUKYJSIPHO K TUIOCKOCTH opOuTHI? HeT, moToMy 4TO 3eMHOM IIap OKaKeTCs
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BCETa B OJJHHAKOBOM ITOJIOXKEHHH OTHOCHUTENBHO JTydeid CONTHIIA, ¥ B KaX 10U
TOYKE KPYTJIBIA rof OyAeT HapuTh OIWH U TOT ke ce30H. Kakon? Jlms yme-
PEHHOT'O ¥ HOJIIPHOTO HOSICOB MBI MOXXEM Ha3BaTh €r0 BECHOH, XOTS OH MEET
CTOJIBKO JK€ IIPaB UMEHOBAThCS M OCEHBIO. JIHM Bcerna U BCiogy OyayT paBHBI
HOYH, KaK Telepb OBIBAIOT TONBKO B 20-x gmciax mMapra u ceHTsops. (B Ta-
KOM IPUMEPHO MOJIOKEHHH HaxoauTcs IutaHeta HOmutep; e€ ock BpamieHus
MOYTH MEPIEHANKYIIAPHA K IUIOCKOCTH JIBIDKEHUS e€ Bokpyr CoiHIa.)

Tak npoucxoausao Obl B HBIHEITHEM YMEPEHHOM Tosice. B sxapkom mosice
KJIMMaTH4YeCKue U3MEHEHHs1 ObUIM OBl HE CTOJNh 3aMETHBI; Ha TOJIIOCax, Ha-
NPOTHUB, OHU OBLIM OBl BCETO 3HAYMTENbHEE. 37eCh BCIIEACTBHE aTMOchepHon
pedpakuny, crierka MOJHUMAIOIIEH CBETHIO HaJX TOpu3oHTOM (puc. 15),
CornHIIe HUKOT/IAa HE 3aXOMII0 OB, @ KPYTJIBIH IO CKONB3WIO OBl Y TOPH30H-
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Puc. 15. Atmocdepnas pedpaxius. JIyd, nexomsmmii ot
CBETHIIA Sz, TIpOXOoast 3EMHYIO aTMocQ)epy, TIPEIOMIIACTCS B
KaXXI0M eé cioe u HUCKPUBIIAETCSA, BCICACTBUE YETO HA-
OJIFOIATEIIO Tyd Ka)KeTCs BBILISAIIINM U3 TOUYKH S, JTexa-
miei Beire. CBETHIIO S| yKe 3alIlI0 32 TOPH30HT, HO Oa-
rozapst pedpakiuy HaOII0aTeNb BUIUT €TO.
ta. Crosiy1 OBl BEYHBIN JIcHb, BEpHEC — BEUHOE paHHEEe yTPo. XOTSA TEIUIOTa,
MpUHOCHUMAsT JydaMu cTosib Hu3Koro CojHIla, He3HAuYMTeJIbHA, HO TaK Kak
HarpeBaHue JJIIIOCH OBl HENPEPhIBHO KPYIJIBIH T'OM, TO CYPOBBIM MOJISPHBIH
KITUMAT ObUT ObI 3aMETHO CMATYEH. BOT eIMHCTBEHHAS BBITO/Ia OT IEPEMEHBI
yIia HaKJOHA OCH, BBITOJIa, HE BO3HArpaxaaeMas yiepOoM, KOTOPKIA MOHe-
CYT CaMbI¢ KYJIbTypHBIC O0JIACTH 3€MHOTO IIIapa.

Ecaum Obl 3eMHas ochb Oblla HAaKJIOHEHa K MIOCKOCTH
opOuTs Ha 45°

CaenaeM Tenepb MBICICHHO JIPYTYIO IEpEeMEHy: NMPHIAINM 36MHOH OCH
HAaKJIOH B IIOJIOBHHY NpsAMOro yria. B mopy paBHomeHCTBHIA (0Kko0j0 21 MapTta
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1 OKOJIO 23 CEeHTS0ps) CMEeHa THEeH 1 Hodel Ha 3emile OyIeT Takas ke, Kak |
teneps. Ho B mrone CoxHIlE OKakeTcs B 3eHUTE s 45-i mapamienu (a He
s 23'4°): aTa mmpoTa urpana 6s! poss Tponukos. Ha mmpote Jlenunrpana
(60°) ComnHire He JOXOIUII0 OBI 10 3€HUTA TOJIbKO Ha 15°; BeicoTa CosHIla 1o-
uctuHe Tpommyeckas! YKapkuii mosic HEIOCPEICTBEHHO MPUMBIKaN OBl K XO-
JIOMHOMY, & YMEPEHHOTO HE CYIIecTBOBaIO Obl BoBce. B Mockgee, B XapbKkoBe
BECh MIOHb IapHJI Obl HENIPEPBIBHBIN, O€33aKaTHBIN 1eHb. 3UMOH, HAIIPOTHB,
Lenble JeKaabl JUTMIach Obl CIUIONIHAs MOJsipHas Houb B Mockse, Kuese,
Xapekose, [Tonrase. XKapkuii sxe 1osic Ha 3TO BpeMsl TIpeBpaTuiIcs ObI B yMe-
peHHBIH, moToMy uto CoJHIIE TOTHUMAJIOCH OBl TaM B IOJIICHb He BhImIe 45°.

Tponuyeckwuii mosic, KOHEYHO, MHOTO ITOTEPsUT OBl OT ATOI MEPEMEHBI, TaK
e Kak 1 yMepeHHBIN. [lonspHas xe 007acTh U Ha 3TOT pa3 KOe-uTO BhITa[aa
OBI: 37€Ch TOCIIE OYEeHb CYPOBOH (CypoBee, YeM HBIHE) 3MMBI HACTyHall OBl
YMEpEHHO-TEIUIBIA JISTHHH TIEPHOM, KOraa nake Ha camoM moiroce CorHie
cTosI0 OBI B MOJIICHD Ha BBICOTE 45° M cBETHIIO OBI OJBIIE Toyrona. Bed-
HBIC JbIbI APKTHUKH 3aMETHO YCTYIIMIN OBl IPY>KHOMY OCHCTBUIO COTHEYHBIX
JTyuen.

Ecnu Obl 3eMHas oCh Jexala B MNIOCKOCTU OPOHUTH

TpeTuii MBICICHHBIM ONBIT HAIll COCTOUT B TOM, YTO MBI KJIaZIEM OCh 3eM-
JH B IJIOCKOCTH €€ opOuTHI (puc. 16). 3emist Oyner ooxonutb ConHile «ié-
JKa», BEPTACh BOKPYT OCH NPUMEPHO TaK, KaK BEPTUTCS NalEKUH YiIeH HalleH
IUTaHEeTHOH ceMbH — YpaH. UTo npou3oiaér?

b3 momocoB mosyronoBoit AeHb, B TedeHne kotoporo ComHIE cnu-
palbHO TOAHMMANOCh OBl BBEpX OT I'OPH30HTa K CAMOMY 3€HUTY M CHOBA
CIyCKaJIOCh OBl K TOPH30HTY IO TaKOW XK€ CIIUPAITBEHON JIMHUH, CMEHSIICS OBl
MOJTYT0/10BOM HOubI0. VIX pas3zessinn Obl HENMpPEPhIBHBIE MHOTOCYTOUYHBIE CY-
Mepku. Ilepen Tem Kak CKpBIThCA IIOX
ropu3oHToM, CONIHIIE HECKOIBKO CYTOK
00x011I0 ObI BCé HEeOO, CKOJIB3S IO Ca-
MOMY TOpH30HTY. B Teuenme Takoro
JieTa TOJDKHBI pacTasiTh BCE JIbABI, HAKO-
MUBIINECS 32 3UMY.

B cpemnux mmportax gHH OyayT
ObICTpO HapacTaTh OT Hayaia BECHBI, a
3aTeM B TEUCHHWE HEKOTOPOTO BPEMEHH
OyzneT AIUTBCS MHOTOCYTOYHBIH IICHB.
OTOT JOATMH JE€Hb HACTYNUT 4epes
CTOJIBKO TIPUMEPHO CYTOK, Ha CKOJIBKO
rpajlycoB JJaHHOE MECTO OTCTOMT OT
mojfoca, W OymeT HAIUThCA TPUOIH-
3UTEIBHO CTOJBKO CYTOK, CKOJBKO Ipa-
JyCOB COJNIEPXKHUT YJIBOEHHas IIMPOTa

Puc. 16. Kak nBurasncs 6b1 3eMHOI map
Bokpyr CoJHIIa, ec ObI OCh BPALICHHS
3eMJId Jiexaa B IIOCKOCTH €€ OpOUTHI. MmecTa.
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Jus JlenuHTpaga, HapuMep, MHOTOCYTOYHBIH JeHb HACTYIHI OBI Yepe3
30 mreit mocne 21 mapta u mmics 661 120 cyTok. 3a TpuANaTe CYyTOK a0 23
CEHTAOpPS CHOBA SBATCA HOYM. 3UMOH OyJIeT MPOMCXOTUTH 00paTHOE: B3aMEH
HETPEPHIBHOIO MHOTOCYTOYHOTO ITHS CTOJIBKO K€ BPEMEHH OYAET CILIONTHAS
HOYb. U TONBKO Ha HKBaTOpE JEHb BCEra paBHsUICS ObI HOYH.

HpI/I6J'[I/I3PITeJ'IBHO B TaKOM IIOJIOKCHHHU 1O OTHOIICHHUIO K ITJIOCKOCTHU OP-
OMTBI HAXOJUTCS, KaK ObUIO YMOMSIHYTO, OCh YpaHa: HaKJIOHEHHE OCH 3TOU
MJIAaHETHI K MJIOCKOCTH e€ JBIKeHUs BOKpyr CoHila paBHO Bcero 8°. Vpaw,
MOXHO CKa3aTb, oOpamniaercs BOKpYr COJTHIIA B «JI€ K a4 e M » ITOJIOKECHUH.

[Toce 3THX TPEX «ecimu ObD» YUTATEINI0, BEPOSTHO, CTajla SICHEE TECHas
CBSI3b MEXIY KIMMaTHYECKHMH YCIOBHSAMH W HaKJIOHOM 3eMHOW ocu. He
CIIy4aifHO CIIOBO «KIIMMAT» 3HAYHUT MO-TPEIECKH K HAKII O HY .

Emeé oxno «ecim Ob1»

OO6parumMcest Teneps K APYrodl CTOPOHE ABMKEHHS Hamled IUTaHeThl — K
thopme e€ opbuTtsl. Kak u Bce mmaneTsl, 3eMis HOAUYUHICTCS IEPBOMY 3aKOHY
Kemepa: kaxas niaHeTa JIBIKETCS 10 JJUIUICY, B OXHOM U3 (OKYCOB KOTO-
poro Haxonutcs ConHIle.

KakoB e TOT 3JuIHIIc, IO KOTOPOMY ABMXKeTcs 3eMHOM map? CHIIBHO JIH
OTJINYaeTcs OH OT Kpyra?

B y4eOHMKax ¥ KHUTaX N0 HaYaJbHOW aCTPOHOMUU HEPEIKO H300pakatoT
3eMHYI0 OpOUTY B IIEpCIEKTHBE, B (JOpPME JOBOJBEHO CHIIBHO PACTSIHYTOTO
smmnca. Takoi 3puTenbHBIN 00pa3, HeMpaBHIBHO TOHSTHIN, 3aneyarieBacT-
Cs1 y MHOTHX Ha BCIO )KM3HB: OHH OCTAIOTCS B YOEXKICHNH, 4TO opOuTa 3emnn
— 3aMETHO PACTSHYTHIN 3JUTUIIC. DTO BOBCE HE TaK: 3eéMHasi OpOUTa OTIMYaET-
Csl OT Kpyra HacTOJIbKO MaJo, 4To €€ Henb3s Aaxe M300pasuTh Ha Oymare
uHadve, kak B opme kpyra. IIpn nonepeuHrke OpOUTHI HA YEPTEKE B LEIBII
METp OTCTYIUICHHE (UTYDPBI OT Kpyra ObIII0 ObI MEHBIIIE TOJNIINHBI TOH JIMHUH,
KOTOpOH OHa M300pakeHa. Takoro 3juiunca He OTIAWYMI OBl OT Kpyra Jaxe
M30UIPEHHBIN IV1a3 XyI0KHUKA.

ITo3HakoMuMCst HEMHOTO ¢ reoMeTpueit aunca. B amnunce (puc. 17) AB
— ero «6ombas ock», CD — «mainas ock». B kxaxoM 3iiumce, KpoMe «IieH-
Tpa» O, ecTh e JBe 3amMedarelIbHbIC TOUYKA — «(POKYCBD», JIeKallhe Ha

C

b
A—y—O——B
b

D
Puc. 17. DmMIC 1 ero ocu — 6osbIas Puc. 18. Kak passickatb $poKychl 211-
(AB) u manas (CD). Touka O — neHTp JIAIICa.

DJITAIICA.
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0OJBIION OCH CHMMETPHYHO TI0 00CHM CTOpOHAM IIeHTpa. Pa3pickuBaroT o-
Kychl Tak (puc. 18): pa3gBUraroT HOXKH IIMPKYIS Ha PACCTOSHUE OOJBIION
nonyocu OB u, ycraHoBuB ocTpu¢ B KoHIle C Majoil OCH, ONMCHIBAIOT AYTY,
mepeceKaronyto 6ombiryio ock. Touku nepeceuenus F u F) — Goxychr smmum-
ca. Paccrosaaus OF u OF| (oHH paBHBI) 0003HAYAIOTCS] OOBIKHOBEHHO OYKBOM
¢, a ocH, OoJbInas U Maias, uepes 2a u 2b. PaccrosiHue ¢, OTHECEHHOE K JIJTH-
He a 00JIBLION MOJyoCH, T. €. P00k c/a, CITy’)KUT MEPON pacTSIHYTOCTH DILTUII-
ca U Ha3bIBaeTCs «IKCIIEHTPUCUTETOM». UeM Ooibllie AIUIUIC OTIAMYAETCS OT
Kpyra, TeM KCIEHTPHCUTET ero OoJbIIe.

Mgl OyneM UMeTh TOYHOE MpECTaBIeHNE O POpMe 3eMHON OpPOUTHI, €Cin
y3HaeM BEIMYHMHY €€ HKCIEHTPHCUTETA. DTO MOKHO OIPENEIUTh U HE H3Me-
psist BenmumuuHEI opOuThL. Jleno B ToM, yTo COJNHIIE IOMEIIAaeTCsl B OJTHOM W3
(hoKycoB OpOUTHI M KaXKeTCsI HAM ¢ 3eMJIM HEOJUHAKOBOW BEIMYUHBI BCIICH-
CTBHUE Pa3NIUYHOTO YAAJCHUS TOUEK OPOUTHI OT 3TOro Qokyca. Bumumelie pas-
Mepsl CoNHIIa TO yBETHMYUBAIOTCS, TO YMEHBIIAIOTCA, W OTHOIICHHWE pa3Me-
POB, KOHEYHO, B TOYHOCTH OTBEYACT OTHOIIECHHIO PACCTOSHUA 3eMid OT
Comnnna B MmomeHTsl Habmroaenuil. [lycts ConHue momermaercs B okyce F)
aunca (puc. 18). 3emist ObiBacT B Touke 4 OpOUTHI OKOJIO 1 HFOJIs, U TOr/Aa
MBI BUJIUM HauMeHbIINi guck CoJiHIIa; ero BeJIMYWHA B YTJIOBOM Mepe —
31'28". B Touke B 3emust ObiBaeT okojio 1 ssHBaps, u toraa auck CosHia Ka-
JKETCS HaM o1 HanOobIuM yriaoM —32'32". CocTaBUM MPOIOPIIHIO:

3128" BF, a-c,
3232" AF, a+c
13 KOTOPOI MOXHO 00pa30BaTh TaK Ha3bIBAEMYIO POU3BOAHYIO MPOTIOPIIHIO
a-c—(a+c) 3128"-32'32",
a+c+(a—c) 32'32"+3128"

NN
64" ¢
64 a
3Haywmr,
<L o017
a 60

T. €. OKCLIEHTpUCUTET 3eMHOMN opOouThl paBeH 0,017. JloctaTouHO, KaK BUIUTE,
TIIATEJIbHO M3MEPHUTh BUIUMBIA Juck CoiHIa, 4ToObl onpenenuTh Gopmy
3eMHOI OpOUTEI.

[Tokaxxem Terepb, 4To OpOUTA 3eMIIM BeChbMa MaJI0 OTIIMYAETCS OT Kpyra.
BooOpa3uM, 4To MBI HAYEPTHIH €€ Ha OTPOMHOM YepTexke, TaK 4TO OOJbIast
noxyochk opOuthl paBHa 1 M. Kakoil IiMHBI OKakeTcs npyras — Manas OCbh
ammurnca? 13 mpsmoyronsHOTo Tpeyronsanka OCF (puc. 18) nmeem

=g —pr,um ¢ _a'-b

2 2
a a
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Ho ¢ ecTh 3KCIEHTPHCHTET 3eMHOii OpOuTHL, T. ¢. | . Bripakenue a’—b”
a 60

3amensieM uepes (a—b) (a+b), a (a+b) — uepes 2a, Tak Kak b Maj0 OTIUYACTCS
oT a.

Hmeem
1 2a(a-b) 2(a-b)
60° a’ T
U, 3HAYUT,
apo_a 1000 T e menee /7 MM
2x60% 7200

MBI y3Hanm, 4TO Ma 4epTexe Aaxe CTOJIb KPYIMHOTo Macutadba pasHUIa B
JUTHHE GOJIBIION M Mamoif MOMyoCel 3eMHONH OpPOUTH HE MPEBBIIACT /7 MM.
Tonkas KapaHaaliHas JUHUA UMECT TOJIIUHY, 6OJ'HJU_Iy}O, 4CeM 5OTa BCIIMYHHA.
3Ha‘II/IT, MBI IPAKTUYCCKH HEC JCJIacCM HUKaKOM OI_HI/I6KI/I, Korja 4€pTuM 3€M-
HYIO OpOHTY B JOopMeE KpyTa.

Kyna cnenyer nomectuts nzobpaxenne ConHua Ha TakoM yeprexe? Ha-
CKOJIPKO HAJI0 OTOJBHHYTH €r0 OT LIEHTpa, YTOOBI OHO OKa3ajloch B (okyce
opbuter? JIpyruMu cioBaMu, Yemy paBHO paccrostare OF wim OF| Ha HaleMm
BooOpakaeMoM uepTexe? Pacuér HecoxeH:

£=L,c=£:@=17CM.
a 60 60 60

Hentp ConHma nOWKEeH Ha YepTexke OTCTOATh Ha 1,7 ¢M OT eHTpa opou-
Thl. Ho Tak kak camo CouHIle HOJDKHO OBITH M300pa’keHO KPYKKOM B 1 cM
MONIEPEYHUKOM, TO TOJIBKO OIBITHBIM I7Ia3 XyAOKHHKA 3aMETHJI Obl, YTO OHO
MIOMEIIEHO HE B IICHTPE KpyTa.

[IpakTrueckuii BEIBOJ M3 CKa3aHHOTO TOT, YTO Ha PUCYHKAaX MOXHO 4ep-
TUTH OpOUTY 3eMiu B BUAE Kpyra, nomemnias CoJHIle 4yTh COOKY OT LIEHTpA.

MoskeT U CTONIh He3HAUYMTEeIbHas ACUMMCTpPUS B IIOJIOKCHUU COJ'IHI_Ia
BJIMATH Ha KIMMaTH4YecKne ycioBus 3emian? UToObl BBISICHUTH, B YEM MOTJIO
Ob1 0OHAPYKHUTHCS TOJJOOHOE BIUSHUE, TPOU3BEIEM OISITH MBICICHHBIN OIIBIT,
oOpaTuMcst K «ecau ObI». JlomycTuM, YTO SKCIEHTPUCHTET 3€MHOW OpOMTHI
BO3pOC 710 OoJiee 3aMEeTHON BEJIMYMHBI, — HanpuMmep, 10 0,5. OTo 3Ha4YMT, 4TO
(hoKyc amnmIIca JETUT €ro IMOJyOoCh IIOTOJIaM; TaKOW JJUTHIC OyneT WMETh
BBITSTHYTOCTb IIPUMEPHO KypHHOTO siiiia. Hu oxHa 13 opOUT IIaBHBIX IUIAHET
COJTHEYHON CHCTEMBI HE O0JIaZacT CTOJIb 3HAYUTEIBHBIM KCIEHTPHCUTETOM;
opbura IlmyTona, camast BeITAHyTas, nmeeT dKkcierTpucuter 0,25. (Ho acre-
ponabl U KOMETHI ABUKYTCS U 110 60.]'[66 BBITAHYTBIM 3J'IJ'II/I1'[C8.M.)

il

Ecnu Obl myTh 3eMau OBl BHITAHYT CUJIbUEE

Boo0pa3um xe, yTo opouTa 3eMiIu 3aMETHO BHITSHYTa, ¥ (QOKyC nenuT eé
Oonpuryro moiyoch nmononam. Ha puc. 19 u3oOpakena sta HoBas opOuTa.
3emits no-npexxHeMy ObiBaeT 1 siHBapsi B Touke A, Omwkaiimei x ConHiyy, a
1 urons B Touke B, Hanboinee ynanéunoi. Tak kak FB BTpoe Oosbiie, yeM FA,
To B ssHBape ComnHie ObuT0 OBI BTpoe OMKe K HaM, 4eM B Hiose. SIHBapCKui
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nonepedHrk CoJHIIA BTPOE MPEBBINAT Obl HIONBCKHM, @ KOJHYECTBO MOCHI-
JaeMoro Teria ObpuTo OBl B siHBape B 9 pa3 Oombime, 4eM B uioie (0OpaTHO
MPOMOPIMOHANBHO KBaJpary paccTosiHusi). UTo ocranock Obl TOr/a OT Halien
ceBepHOii 3uMbI? Tonbko To, uro ComHIe crosio OBl HU3KO Ha HeOe W JHH
Opu OBl KOpOTKHE, a Houm gosrue. Ho xomomoB He Obuto ObI: Oonbinas

Puc. 20. Nnnroctparnus BTOPOro 3aKo-
Ha Kennepa: ecim nyru AB, CD n EF

Puc. 19. Kakyro hopmy umena 61 opoura NPOM/IEHBI IVIAHETOM B OJJMHAKOBbIE
3BMJ'II/I, €CJIN OKCHCHTPUCUTET 3EMHOU Op- NPOMEKYTKH BPEMEHH, TO 3aIUTPUXO-
outsl 6bu1 paBeH 0,5. B dpokyce F — Conn- BaHHbIE TUIOIIA/H PABHbL

1e.

6mm3ocTh CostHIIA ¢ M30BITKOM ITOKpBIIa OBl HEBBITOJHBIC YCIOBUS OCBEIIe-
HUSL.

Crozla TIPHUCOETUHUTCS eMI€ 0OCTOATENBCTBO, BBHITCKAIOIIEE W3 BTOPOTO
3akoHa Kemepa, KOTOpBIH TIIACHUT, YTO IUIOMIAIH, OMICHIBACMEIC PaJyCOM-
BEKTOPOM B PaBHBIC IPOMEKYTKHA BPEMEHH, PABHEI.

«PammycoM-BeKTOpOM» OpOHTHI Ha3bIBAaeTCS MpsAMasi JTUHHSA, COSAUHSIO-
mrast CoJHIIE ¢ TJIaHEeTO!, B HalIeM ciaydae — ¢ 3emnéi. Tak kak 3emis mepe-
MeIIaeTcst 0 OpOuTe, TO IABIDKETCS M PaIMyC-BEKTOpP, KOTOPHIH OMMCHIBAET
NPU 3TOM HEKOTOPYIO ILIOINA/Ab; 3akoH Keriepa ycraHaBiaMBaeT, YTo 4acTu
TUTOIIATY AJIIMIICA, ONKMChIBAEMbIC B PaBHbIE BpPEeMEHa, PaBHBI MEXIY COOOM.
B Toukax cBoero mytu, Onu3kux k CosHIily, 3eMisi JOJKHA JABUTATLCS 1O Op-
Oute ObIcTpee, 4YeM B TOYKAX, yAIEHHBIX oT COJHIA; WHAYe TUIONIA/lb, OIH-
CaHHasl KOPOTKUM DPaJHyCOM-BEKTOPOM, HE MOIJa Obl PaBHATHCS IUIOLIAJIH,
00pa3zoBaHHOI OoJee JUIMHHBIM pajinycoM-BekTopoM (puc. 20).

[IprmMeHss cka3zaHHOE K Hamield BooOpakaeMol opOuTe, 3aKIfo9aeM, 9To
B nekabpe — ¢despane, korga 3emus 3HaunTenbHO Omke K CoiHIly, OHa
JIOJDKHA JIBUTAThCS IO CBOel opOuTe OBIcTpee, 4eM B HMIOHE — aBrycre. Jpy-
TUMH CJIOBaMH, 3MMa JOJDKHA Ha CeBepe MpOMYAThCS CKOpO, JETO JKe, Ha-
MPOTHB, JOJDKHO TSHYTHCS JOJTO, KaK OBl BOSHATPaXAasi 3TUM 3a CKYIIO H3-
nmuBaeMyto COJHIIEM TETIIOTY.

Ha puc. 21 naéres Oosiee TOYHOE MPEICTABICHHUE O MPOJODKUTEILHOCTH
BpeMEH Tojia MpH HAUIMX BOOOPa)XKaeMbIX YCIOBHSX. DIUIMIC H300pakaer
dhopMy HOBOIT 3eMHOIT OpOuTHI (C 3kcueHTpucuteroM 0,5). Uncna /—12 nenst
MyTh 3€MJIM Ha 4acTH, IpoOeracMble €10 B paBHbIE IPOMEKYTKH BPEMEHH; TI0
3akony Kemnepa, nonum smimrnca, Ha KOTOpbIE OH pacceKaeTcs HauepYeHHBIMH
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B HEM pasinycaMH-BEKTOPaMH, PaBHBI 110 IIIomaan. B Touke / 3emims ObIBaeT
1 saBaps, B Touke 2 — | deBpans, B Touke 3 — 1 mapra u 1. 1. U3 geprexa
BUIHO, YTO BECEHHEE PaBHOICHCTBHUE (A) MOIDKHO HACTYNHTH HA IMOJOOHOM
opbute yxe B MEpBBIX Yuciax (eBpaist, a oceHHee (B) — B KOHIIE HOSODA.

([

Puc. 21. Kak guranacs 651 Bokpyr ConHna 3emis
10 CUJIBHO BEITSIHYTOMY dJutHIcy. (PaccrosHust Mex-
Iy COCEHHMH TOYKaMH, OTMEUCHHBIMH IIU(PPaMH,
MIPOXOJSTCS IVIAHETOMH 3a paBHBIE IIPOMEIKYTKHU Bpe-
MEHH — 33 MEeCSIIL.)

3Ha4nT, 3MMHEE BpeMs I0/1a JTHIOCH OBl B CEBEPHOM ITOJIYIIAPHH JIUIIH JIBA C
HeOOJIBIINM Mecsila — OT KOHIIa HOsIOpst 1o Havana despais. [lepuon xe nom-
T'MX JHEH M BBICOKOTO rnoiyaeHHoro CoJiHIIa B CTpaHax CEBEPHOIO IOJylia-
pHS — OT BECEHHETO /10 OCCHHETO PAaBHOACHCTBHUS — OXBaThIBall ObI Oosee 972
MECHIIEB.

B 1oxHOM momymrapuu 3emim MpoucXoamno Obl Kak pa3 obparHoe. Huz-
koe crostHue CoslHIa ¥ KOPOTKHE JAHU COBIAJanu Obl C yJaJ€HUEM OT THEB-
HOTO CBETHJA M 9-KpPaTHBIM OCKYAEHHEM TEIJIOBOTO IMOTOKA, UM H3JINBAEMO-
r0; BbICOKOE k¢ cTostHue CONHIA M JUIMHHBIC JHU — ¢ 9-KpaTHBIM YCHIIEHUEM
COJIHEYHOT'0 M3JIy4eHusl. 3uMa Obliia Obl 3HAUYNTEIBHO CYpOBEE, YeM CeBepHasl,
u miack Obl Topasfo noibiie eé. Jlero, HanmpoTUB, ObUIO OBl HEBHIHOCHMO
3HOMHOE, XOTS U KOPOTKOE.

OTMeTHM emmé OJHO CIIe/ICTBUE HAIIEro «eciu Obl». B sHBape ObicTpoe
JIBIDKEHHE 3eMIIH TI0 OpOHTE CO3/1aJI0 OBl 3HAYNTEIBHBIE PACXOXKICHHS MEXKITY
MOMEHTaMH CPEJHEr0 U UCTUHHOTO TOJYIHS, — PACXOXK/CHHUE, TOCTUTAOIIee
HensIX 4acoB. JKHUTh 1O cpenHEMy COJTHEYHOMY BPEMEHH, KaK MBI JKHUBEM,
OBLTO OBI TOT/Ia HEYHOOHO.

Msl 3HaeM Temepb, B 94EM MOJXKET CKa3aThCS AJSI HAC 3KCLEHTPUIECKOE
nosoxxeHne CoJHIIa B 3€MHOM OpOUTE: B TOM MPEXIE BCETO, YTO 3MMa CEBEp-
HOTO MOJyIIapHs TOJDKHA OBITh KOpOYE M MsArde, a JEeTO — AJIMHHEE, YeM B
1oxHOM. Habmromaercst mu 310 B AelicTBUTEensHOCTH? be3ycnoBHO. 3eMis B
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siuBape Omke Kk CONHILY, YeM B MIOIE, Ha ,, | T.e. Ha 1 ; komauectso mo-

60 30
JIy4aeMoro OT HETo Teria BO3PacTaeT Mo3ITOMY B (61]2 pas, T. e. Ha 6%. DTo
59
HECKOJIBKO CMSATYAET CYpOBOCTH CeBepHBIX 3uM. C Jpyroil CTOPOHBI, Ce-
BEpHBIE OCEHb M 3MMa BMeCTe TPUMEPHO Ha 8 CYTOK KOpOUe I0KHBIX; JTETO
CEBEPHOTO TIOTYIAPHs BMECTE C BECHOH HA CTOJBKO K€ JUTHHHEE, YeM B FOK-
HOM. Bonbinee 06yieieHeHre FOKHOTO MOMOCa 0OBIACHAETCS, BEPOSATHO, STHM
06CTOATENBCTBOM. BOT TOUHAS MPOIOTKUTENEHOCTH BPEMEH TO/1a B CEBEPHOM
1 B IO)KHOM NOJyHIapusax:

CesepHoe Oxnoe
nonymapue [IponomxuTenbHOCTh Ty mapue
Becna 92 cytok 19 u. Ocenb
Jleto 93 » 15u 3uma
OceHb 89 » 19u Becna
3uma 89 » Ou Jleto

Bbl BUUTE, 4TO CEBEpHOE JIETO JUTMHHEE 3UMBI Ha 4,6 CYTOK, a ceBepHas
BECHA JJIMHHEE OceHu Ha 3,0 CyTOK.

Takoe NPEHMYIIECTBO CEBEPHOTO MOIYIIApHs HE OYAET COXPaHATHCS
BeyHO. bonbmas ock 3eMHON OpOMTHI MEUIEHHO TepeMenIaeTcsi B IPOCTPaH-
CTBE: OHA IepeHOCUT Hanboee ynanéHusie oT ConHIa U OMpKaiime K HeMy
TOYKHU 3€MHOTO IIyTH B Apyrue mMecta. [ToJHBIM HUKIT 3TUX IBUKEHUH 3aBep-
maetcst B 21 Teicsiday jet. Beruncneno, uyto oxono 10700 r. Hameit 3psl yka-
3aHHOE ceifuac NMPEeuMYIECTBO CEBEPHOTO MONTymIapus 3emMiid Heperaér k
I0)KHOMY.

CaMmpblif SKCHEHTPUCUTET 36MHON OpOWTHI HE OCTAETCS HEM3MEHHBIM: €ro
BEJIMYMHA IOJIBEP)KEHA MEIJICHHBIM BEKOBBIM KOJICOAHUSM TIOYTH OT HYJIS
(0,003), xorna opbuta 3emiu mpeBparaercs moutya B kpyr, ao 0,077, korna
OHa TOJTy9YaeT HanOOJIBIIYIO PACTAHYTOCTh M YIOHOOIsIeTCs o hopMe opOuTe
Mapca. B Hacrosmee Bpemst e€ SKCIEHTPUCHTET HAXOAUTCS B TEpHOJE YObI-
BaHUS; OH OyJeT yMmeHbImathes emé 24 teicsiaenerus — no 0,003, 3atem cra-
HET yBenmduBaThes B TeueHne 40 ToicsaueneTnii. Pazymeercs, 9To cTonb Mea-
JUTEIbHBIC N3MEHEHHUS UMEIOT JUIS HAC TOJIBKO TEOPETHIECKOE 3HaUCHNUE.

Korna mb1 6amke k CostHIy: B I0JIIeHb MJIU BeyepoM?

Ecnu 6b1 3emitst iBUTAIACh MO CTPOrO KPYroBOM OpOHUTE, B IIEHTPE KOTO-
poit Haxoaurcss CoJIHIIE, TO OTBETHUTh Ha MOCTABJICHHBIN B 3ar0JIOBKE BOIIPOC
ObUTO OBI OYEHBb MPOCTO: MBI OJike K COJHILY B MOJIACHB, KOT/Ia COOTBETCT-
BYIOIIIME TOYKU 3EMHOW IMOBCPXHOCTH BCICICTBUC BPAIICHUS 3EMITU BOKPYT
OCH BBICTYHAarOT 1o HampasieHuio K ConHily. HauOonbIiass BenmuuHa 3TOTO0
npubmmxerns k ComHIy Obia ObI A Touek skBaTopa 6400 kM (ammHa 3eM-
HOTO pajuyca).

36



Ho opbura 3emmm — ammmmce, a ConHIle momeriaercss B ero (oxyce
(puc. 22). 3emis Ob1BaeT modTOMy TO Onrke kK COJHILY, TO Janbliie oT Hero. B
Teuenue nomyroqus (¢ | saBaps mo 1 uromnst) 3emunsa ynansercs ot ConHia, B
TEYeHHUEe JIPYroro IOIyroaus — NpHOIKaeTcs K HeMy. PasHuna Mexny Hau-

1
OONBIIMM ¥ HaUMEHBIIUM PACCTOSHHUEM JOCTUTAET 2)(5)( 150 000 000> T- €

5000 000 kM.

OT0 M3MEHEHHE PACCTOSHHS COCTAaBISIET B cpenHeM okomno 28 000 kM B
cyTku. [loaToMy 3a Bpems OT moiyxaHs 10 3akaTa CojHIA (Y4eTBEpPTh CYTOK)
paccTosiHiEe TOYEK 3eMHOW IOBEPXHOCTH OT JHEBHOTO CBETHJIA YCIIEBAET M3-

Toung ocensesp

Toura Becewneeo
pabrodencmbus

Puc. 22. CxemaTrueckoe H300paxkeHUE ITyTH 3eMIU
Bokpyr CosHIa.

MEHHTHCA B cpenHeM Ha 7500 xm, T. €. Ooublie, yeM OT BpameHHus 3eMIIH BO-
KpYT OCH.

3Ha‘II/IT, Ha BOHpOC, HOCTaBJ’IeHHLIﬁ B 3aroJioBKEC, HpI/IXO}]I/ITCH OTBCTUTH
TaK: B IIEPUOJ C STHBAPs 10 HIOJIA Mbl ObIBacM B MojaeHb Ommke k CofHily,
YEeM BEUCPOM, a C UIOJIA J0 STHBAaps — HA000POT.

Ha onun meTp nanbiue
3amada

3emis obpamaercst Bokpyr CouHia Ha paccrosaud 150 000 000 kM. Bo-
o0pasHTe, YTO PacCTOSHUE ITO yBENUYMiIochk Ha 1 M. Hackonbko yamuHMICS
OBl IpH 3TOM ITyTh 3eMiin BOKpYT COJIHIIA M HACKOJIBKO BO3pOCia ObI OT 3TOTO
HPOJOJDKUTENIBHOCTh Tofia (MPUHUMAs, YTO CKOPOCTh IBIDKEHHS 3eMIIH IO
opbute He M3MEeHMIach) (cM. puc. 23)?

Pemenue

1 M — BenmMuMHA cama 1o cebe HeOOJbINasi; HO, BCIIOMHHAs 00 OTPOMHOM
HpOTH)KeHI/II/I Op6I/ITI)I 3CMJ'II/I, MbI CKJIOHHBI }IyMaTI), YTO O5Ta HE3HAYUTCIIbHAA
npubaBKa PacCTOSIHUS JOJDKHA JIaTh BEChMa 3aMETHYIO MPHOABKY JUIMHBI, a
CJIEJIOBATENIEHO, U MPOJIODKUTEIFHOCTH T'OJIa.
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OnHako, BBIOJIHUB BEIYHCICHUE, MBI ITOJYYaeM HACTOJIBKO HUYTOXKHBIN
pe3ynbTaT, YTO TOTOBBI 3aII0I03PUThH OIIHOKY B BBIKIAAKAX. Y TUBISTHCS HeE-
3HAYUTEIILHOCTH Pa3HMIBI HE IPUXOANTCS; OHA U JIOJDKHA OBITH BEChMa Mala.
Pa3zHoCTh ANMHBI ABYX KOHIIEHTPUYECKHX OKPYXHOCTEH 3aBHCHUT HE OT BEIH-
YHMHBI PAJIYyCOB 3TUX OKPYKHOCTEH, a TOIBKO OT Pa3HOCTH 3THX PajnycoB. Y
JIByX OKpY>KHOCTEH, HauepyeHHBIX Ha IOy KOMHATBHI, OHa COBEPIIECHHO Ta
JKe, YTO M Y OKPYKHOCTEH KOCMHUYECKUX Pa3MEpOB, €CIIU paJnychl B 000uX

im

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

-

Puc. 23. Hackonbko yumnHMIACH OBI 3eMHast OpOHTa, eciv ObI Hallla IUIaHeTa
ynamnacs ot Connra emé Ha 1 M? (Pemenue 3a1auu B TeKCTe.)
ciyyasix pasHsrcs Ha 1 M. B atom yOexnaer Hac pacuér. Ecnm paanyc 3em-
HOH opOWTH (MpMHMMaeMoW 3a Kpyr) paBeH R M, To anuHa e€ paBHa 2mR.
[Tpu ynnuaennu panuyca Ha | M HOBast aMHa opOUTHI Oyer paBHa 2n(R+1)=
=27R + 27. [IpubaBka MIHHBI OPOUTHI COCTABIIIET, KAK BUINM, BCETO 2T, T. €.
6,28 M, M HE 3aBUCUT OT BEJIMUMHBI paguyca.

Wrak, myte 3emnu okono ConHI@a Npu yBEIMYEHUH PACCTOSHUS Ha 1 M
yamuHAICS ObI Bcero Ha 6% M. Ha anmmHe rosa 3To MOYTH HE OTPa3uioch OFI,
Tak Kak 3emurs nemaer mo opobute 30 000 M B ceKyHAY: TOH yIUTMHHICS OBI
Bcero Ha 5000-10 JOTI0 CeKyHIIBI — BETMYNHY, KOHEYHO, HEOIIYTHMYTO.

C pa3HbIX TOYEK 3peHust

Pomnsist u3 pyk Bewb, Bbl BUIUTE €€ NaJAIOUICH 110 OTBECHOH JIMHUU, U BaM
CTPaHHO JyMaTh, YTO KOMY-HHOYAb APYroMy ITyTh €€ MaJeHHs MOXET Ipea-
CTaBUTHCA HE MPSIMON JTUHHUEH. A MEXIy TeM MMEHHO TaK U MPOU30UAET s
Ka)XJIOT0 HaOJro/aTes, He yJ4acTBYIONIETO BMECTE C HAMHU B JBHIKEHHH 3€M-
HOTO IIapa.

[TormpoOyem MBICIEHHO B3IJIAHYTH HA IAf€HUE Tejla Iila3aMy Takoro Ha-
omonarens. Ha puc. 24 n300paxE€H TsHKENBIN map, cBOOOTHO Magaromuil ¢
BeIcoThl 500 M. Ilafas, oH, KOHEYHO, y9aCTBYET OJHOBPEMEHHO BO BCEX IBH-
JKSHHUSX 36MHOTO Iapa. DTUX HMPUBXOISIINX U IPUTOM ropaszio 6omnee ObICT-
PBIX IBIDKCHMH MaJaroliero Tejaa Mbl HE 3aMeUaeM IT0OTOMY TOJIBKO, YTO CaMH
B HUX ydacTByeM. OcBOOOAMMCS OT y4acTHs B OJHOM U3 JBIDKEHHM Hamren
IUTaHEeTHI, U MBI YBUAUM TO e TEeJO ABIXKYIIMMCS YK€ He OTBECHO BHM3, a IO
COBEpUICHHO MHOW JINHUU.
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Puc. 24. /Ty 3eMHOro HabIr0AaTENs MyTh CBOOOJHO MAJalONIEro Tena — IpsMast Jii-
HUSL.

Boo0Opa3um, HarpuMep, 9TO MBI CISIUM 3a MaJCHHEM Tela He ¢ 3eMHOMN
noBepxHoOcTH, a ¢ JIyHsl. JIyHa comyTcTByeT 3emie B €€ JBM)KEHUH BOKPYT
ComnHua, HO He pa3/iesisieT BpalllaTeIbHOro €€ OBHKEHUS BOKpYT ocu. ITosto-
My, HaOmoznast ¢ JIyHBI 3a majeHueM, Mbl YBUIEIU Obl TENO, CoBEpIIaoliee
JIBa JIBUKEHUS: OJHO — OTBECHO BHU3 M BTOPOE JBMKEHHUE, MIPEXkKAE HE 3aMe-
yaBIIeecs, — 10 KacaTeIbHOM K 36MHOI MOBEPXHOCTH Ha BocTok. O0a oxHO-
BPEMECHHBIX JBIDKCHUS, KOHEUHO, CKJIAABIBAIOTCS 10 MpaBHJIaM MEXaHUKH, U
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TaK Kak OJHO W3 HUX (TaJieHNe) HEpaBHOMEPHOE, a Ipyroe paBHOMEPHOE, TO
pe3ynbTHpYIOIIee ABWXEHHE OyIeT NMPOMCXOAWTh 1O KpHBOHM JmHMH. Ha
puc. 25 m300pakeHa 3Ta KpUBasg: MO0 TAaKOMY ITyTH JBUTAJIOCH ObI Majaromiee
Ha 3emJIe TeJIo AJIsl JOCTaTOYHO 30PKOTO HAOIIONATEeNs, MOMEIIAIOIIEerocs Ha
Jlyne. A

Crenaem emé mar: mepeHecéMCs MBICICHHO
Ha ConHIe, 3aXBaTUB C 000 CBEpXMOITHBIN Te-
JIECKOII, YTOOBI CIIEIUTh 3a MaJieHHEM Ha 3eMIII0
Tspk€noro mapa. Haxomsce Ha ConHue, Mbl He
Yy4acTBYyeM YK€ HE TOJBKO BO BpAILCHUU 3eMIIH
BOKpPYTI' OCH, HO M B €€ oOpalieHuu no opoure.
CrnenoBatenbHo, ¢ CoiHIIAa MBI MOKEM 3aMETHTh
TPH JBIDKEHHUS, COBEpIIAEMbIe IMaJaloIUM TEIOM
OJTHOBpEMEHHO (puc. 26):

1) oTBecHOE MazeHNe K 3¢MHOM MMOBEPXHOCTH;

2) IBMKEHWE Ha BOCTOK IO KacaTeNbHOH K
36MHOI IOBEPXHOCTH;

3) nuxenue Bokpyr CoHIIa.

IlepBoe nepemernienue pasHo 0,5 kM. Bropoe
—3a 10 cekyHI BpeMEHH IaJieHNs Tesla — PABHO Ha  Puc. 25. ToT e MyTh Npefi-
umpote MockBsl 0,3x10=3 kM. TpeThe ABHKeHHe ~ CTABIACICH JIYHHOMY Habiio-

JaTCJII0 UCKPUBJIICHHBIM.
— camoe ObicTpoe — 30 KM B 0iHy cekyHxy. 3a 10
CeK., TIOKa JUTHTCS TMaJICHUE, TEJIO MEePEeMECTHTCS Mo 3eMHOHM opbute Ha 300
kM. ITo cpaBHEHHIO CO CTONIb 3HAYUTEIBHBIM IIEpEMEIICHHEM 00a Mpeabl-
IyIIHX JBWKCHHS — %2 KM BHH3 M 3 KM B CTOPOHY — OyAyT €IBa 3aMETHBI;
HaOmonas ¢ ConmHua, Mbl 00paTUM BHUMAaHME JIMIIb HA CaMOE 3HAYUTEIbHOE
nepemenieHne. Uro xe mpl yBuauMm? [IpuMepHo To, 9TO mMoka3zaHo (0e3 co-

Omonenns Macmrada) Ha puc. 27. 3emiis epeMecTUTCs HaJleBo, a MaIalomiee
————

Puc. 26. Teno, cBoboaHO magaromee Ha  Puc. 27. Uro Buzmen 061 HAOIIOgATEND,
3eMITto, IBHXKETCS OJJHOBPEMEHHO B crnensimmii ¢ ConHIIA 32 OTBECHBIM Tajie-
HaIlpaBJICHHU KacaTelIbHOM K TOMY Kpy- HHEM Tela Ha 3eMJII0, KaK OKa3aHo Ha
TOBOMY ITyTH, KOTOPBIil OITUCHIBAIOT puc. 24 (Macmrab He COOMIOAEH).
TOYKH 3EMHOMU TIOBEPXHOCTH BCIICICTBHE
BpallICHHs 3eMIIH.

TEJO — U3 TOYKH Ha 3eMJjie B IIPABOM IOJIOKEHUH B COOTBETCTBYIOIIYIO TOUKY
(TONBKO YyTh MOHMXKE) HA 3eMiie B JIEBOM MoNoXeHuH. Ha pucyHke, Mbl cka-
3aiu, Macmrad He coOmonéH: nenTp 3emuu 3a 10 cek. mepenBUHETCS HE Ha
14 000 kM, Kak U300pa3wI JUIsl HATJISTHOCTH XYy IOKHUK, a TOJIbKO Ha 300 kM.
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Ocraérest cnenaTp emé mar: MepeHecTHCh Ha KaKylo-HUOYy b 3Be31y, T. €.
Ha OTJaNEHHOE COJIHIIE, OCBOOOAMB ceds OT y4acTHs B JABW)KEHHH HAIIETO
coocteernHoro Comara. OTTyoa MBI 3aMETHM, YTO, IIOMHMO TPEX PacCMOT-
PEHHBIX paHee NBUKEHUI, Nalaollee TENO0 COBEPIIAET €€ U YETBEPTOE — MO
OTHOULIEHMIO K 3TOH 3Be3/1e. BennunHa u HanpaBiaeHUe 4€TBEPTOrO ABUIKEHUS
3aBUCAT OT TOTO, HAa KaKyl0 WMEHHO 3BE3]ly MBI MEPEHECIHCH, T. €. KaKoe
JIBIDKEHHE COBEPILAET BCsl COJIHEYHAsI CHCTEMa 110 OTHOIICHHIO K 3TOH 3Be3JIe.

Ha puc. 28 u300pax€H oAMH U3 BO3MOXHBIX CIy4aeB, KOTJa COJHCUHAS
CHCTeMa JIBH)KETCS 110 OTHOIICHHIO K BBHIOPaHHOI 3B€3/I€ MO/ OCTPBIM YTIIOM
K TUIOCKOCTH 3€MHOUM OpOHTHI cO cKOpocThio 100 kM B CeKyHIy (CKOPOCTH
TaKOro MOpsiaKa y 3BE31 HaOMIOMArOTCS M B JAEHCTBUTENHHOCTH). [{BHXKEHUE
910 3a 10 cek. nepenecér nagarmee Teno Ha 1000 kM 0 cBOeMy HarpaBiie-
HUIO U, KOHEYHO, emé OoJiee YCI0XKHUT ero myTh. [Ipu HaOmoneHun ¢ Apyrou
3BE3/IBI ITyTh 3TOT UMeJI ObI HHYIO BENMYMHY ¥ MHOE HallpaBJICHHUE.

Puc. 28. Kak npencrasisiocs Obl najieHUE Tella Ha 3eMITI0 HAOJII0JaTelto,
CHEAANIEMY 3a HUM C OTJaNEHHOH 3BE3/IbI.

MoxHO 6bUTO OBI UATH U €I JaNbIle: OCTABUTH BONIPOC O TOM, KaKOH
BUJI UMEET IyTh MaJalolIero Ha 3eMJII0 Tela Ui HaOMoaaTelsl, pacrolio-
XKEeHHOro BHe Mieunoro [lyTi u He ydacTBYIOLIETO B OBICTPOM ABHMKCHUH,
KOTOPOE YBIIEKAET Hally 3BE3HYI0O CHCTEMY II0 OTHOIIEHHIO K APYTUM OCT-
poBam BcesieHHO#. Ho HeT Hyxabl 3a0uparbesi Tak nayeko. YuraTenro sICHO
TEINEpb, YTO C Ka)XJAO0H HOBOM TOYKHU 3pPEHMsI IIyTh OJHOI'O U TOIO XK€ MaJNaro-
LIETO TeJla NMPENCTABIIETC COBEPILIEHHO UHBIM.

He3emHoe Bpemst

Bb1 yac paboTanu, yac otaeixaiad. OAMHAKOBBI M 00a IPOMEXYTKaA Bpe-
MeHH? be3yclnoBHO OJMHAKOBBI, €CIM OHU U3MEPEHBI C MOMOIIBI XOPOIIO
BBIBEPEHHOTO YaCOBOTO MEXaHU3Ma, — OTBETUT OOJBIIMHCTBO Jfoaei. Kakoi
JK€ YacOBOM MEXaHH3M MBI JOJDKHBI CYMTaTh BepHBIM? TOT, KOHEYHO, KOTO-
PpBIit IPOBEPEH aCTPOHOMHYECKHMH HaONIOJCHUSIMH, HHAa4Ye TOBOPS, COTIIAco-
BaH C JBIKCHHEM 36MHOTO IIapa, BPAILIAIOLIErOCs HACAIbHO PABHOMEPHO: OH
MOBEPTHIBACTCS] HA PABHBIC YIVIBI B CTPOTO OJMHAKOBBIE MPOMEXKYTKH BpeMe-
HH.
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Ho otkyna, coOCTBEHHO TOBOpsI, N3BECTHO, YTO 3€MHOMW IIap BpariaeTcs
paBHOMepHO? IlodeMy MBI yBEpeHBI, UTO JBa IOCIIEIOBATEIBHBIX 000POTa
BOKPYT OCH COBEPIIAIOTCS Hallell IUIaHeTol B omuHakoBoe Bpemsi? Ilpome-
PHUTB 3TO HET BO3MOXHOCTH JI0 TEX IOP, IIOKa BpaIleHHe 3eMII CaMo CITyKHUT
MEpOi BpEMEHH.

B mocrnennee BpeMsi acTpOHOMBI COWIN TMOJIE3HBIM JJIsl HEKOTOPBIX 1iejIei
9TOT W3JIaBHA Y3aKOHEHHBIH 00pas3el] paBHOMEPHOTO JBHIKEHHS BPEMEHHO
3aMCHATDH APYT'UM. Wznoxum IIOBOAbI U ITOCJICACTBUSA TaKo# 3aMCHEI.

TmarensHOe M3y4yeHHe HEOSCHBIX JBM)KEHHH OOHApY>KHIIO, YTO HEKOTO-
pble CBETHJIa B CBOEM JIBI)KEHHH OTCTYIAIOT OT TEOPETUYECKH ITIpelyKa3aH-
HOTO, ¥ 3TH OTCTYIUICHUS HENb3sl OOBSICHUTH 3aKOHAMH HeOSCHOW MEXaHHKH.
Takue kak Obl OecpUYMHHBIE OTKJIOHEHHS YCTAHOBJIEHBI Ui JIyHBI, st
MIepBOTO M BTOPOTO cIyTHUKOB OmmTepa, anst Mepkypust U Jake Uit BH -
JUMOTO romoBoro aBwkeHus CoylHIA, T. €. Ui ABMKCHUS HaIIeH coOcT-
BEHHOH IUTaHEeTH 1o e€ opbute. JIyHa, HampuMep, YKIIOHAETCS OT TeOpeTHYe-
CKOTO TIyTH Ha BEJIMYHMHY, IOCTHTAIONIYIO B HEKOTOPHIE SMOXH JI0 ' /g MHHYTHI
nyru, a Conaie — 10 1 cekyHIbI Tyru. AHaIM3 3TUX HETPaBHIBLHOCTEH 0OHa-
PYXXWI B HUX OOILIYIO YepPTY: BCE IBIKEHUS B HEKOTODPBIM MEPHOJ BPEMEHH
COBEPUIAJHCh YCKOPEHHO, a 3aTeM, B CJEOYIOIINI MEephoi, OISATh-TaKu BCe
pa3oM cTaym 3aMeUIsThesl. ECTecTBEHHO BO3HMKAET MBICIL 00 00LIeH NpUYu-
He, BBI3BIBAIOIIEH TaKHe YKIOHEHUS.

He kpoercst au o0miast npuyrHa B «HEBEPHOCTH» HAIMX NPUPOTHBIX Ya-
COB, B HEyIadyHOM BbIOOpe BpamieHWs 3emMiM Kak oOpas3lna paBHOMEPHOTO
IBWKEHUA?

Bb11 mocraBiieH BONIpOC O 3aMEHE 36eMHBIX YacOB. «3€MHBIC Yachl» ObLIN
BPEMEHHO OTBEPTHYTHI, U UCCIEAYEMbIE JBIKECHUS ObIIIM N3MEPEHBI IPYyTUMU
MPUPOIHBIMH YacaMH, OCHOBAHHBIMH JIHOO HA JBIDKCHUSAX TOTO WIH JIPYTOro
coytHuka FOmuTepa, mnbo Ha nemxeHnsax JIyasl wim Mepkypus. Oxa3anocs,
4dTO TaKWE€ 3aMCHBI Cpa3y BHOCAT YJOBJCTBOPUTCIbHYIO MNPAaBUJIBHOCTL B
JIBIYKCHUC HA3BaHHBIX HEOCCHBIX TEN. 3aTO BpalllCHHE 3eMJIH, M3MEPCHHOC
HOBBIMHU YacaMH, IPEJICTABISAETCS YK€ HEPAaBHOMEPHBIM: OHO TO HEMHOTO 3a-
MeJUIIeTCs B TEUEHHE AECSATKOB JIET, TO B CIEAYIOIIUHA psJ JeCATHICTHH yc-
KOpsieTcst, YTOOBI 3aT€M Ha4aTh 3aMe IS ThCS.

B 1897 r. cyrku Obun Ha 0,0035 cek. JuIMHHEe, YeM B IPEIIECTBOBAB-
mue roasl, a B 1918 r. — Ha CTONBKO K€ Kopoue, 4eM B mpomexyTke 1897—
1918 rr. Hememnue cytku npumepHo Ha 0,002 cek. pnunhHee, ueM 100 net
Hazal.

B 3TOM cMBIC/IE MBI MOKEM OKa3aTh, YTO HAIlla IIAHETa BpaIIaeTcs He-
PaBHOMEPHO IO OTHOIIEHHUIO K HEKOTOPBIM APYTHM €€ JBIDKEHUSAM, a TAKXKe K
JIBIDKCHUSM, COBEPIIAIOLINMCS B HAIIEH INTAHETHOM CUCTEME M yCIOBHO MpH-
HUMaeMbIM 3a JIBIKEHUSI paBHOMEpHBIE. Pasmep ykioHeHU# 3eMiIu OT CTPOTo
PaBHOMEPHOTO (B yKa3aHHOM CMBICJIE) BPAIlICHUs BEChMa HEBEIIUK: B TEUCHUE
nenoro crosetust oT 1680 mo 1780 r. 3emus Bpamanack 3aMeII€HHO, CyTKH
YJUIMHSUTUCh, W ITUIAaHETa Halla Hakomwia okojo 30 ceK. pa3HHIbl MEXIy
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«CBOMM» H «4YKUM» BPEMEHEM; 3aTeM 10 cepeanHbl XIX B. CyTKH yKOpauu-
BaJKCh, U OKoso 10 cek, pa3HHIBI cOABUIIOCH; K HAadally HBIHCLTHETO BeKa
cbaBmnock emé 20 cex.; B MEpBYIO XK€ 4eTBepPTh XX B. JABIDKEHHE 3eMIIH
CHOBA 3aMeIUIUIOCh, CYTKU OIATH CTalH YMJIMHATHCSA, W HAKOIWJIACh BHOBb
pa3HHIIa TOYTH B OJIMHUHYTHI (puc. 29).

1680 1720 1760 1800 1840 1880 1920 roa
CEK

Za\ 0

A NI
% \'\j 10

f 0

Puc. 29. Dra kpuBas nokaspisaet, kak ¢ 1680 o 1920 r. Bpamenue 3emiau
YKIIOHSJIOCH OT paBHOMEpHOro BpamieHus. Eciu 651 3emis Bpamanack pas-
HOMEPHO, TO Ha rpaduKe 3TO H300pa3uiIoch Obl TOPUZOHTATBHON MPSIMOH.
IToabEMbI KpUBOI COOTBETCTBYIOT YAIHMHEHHIO CYTOK, T. €. 3aMEJUICHUIO
BpallleHHs 3eMITH; TIOHIKEHUS — YCKOPEHHIO BPAIEHUS.
Hpe,unonaraeMLIe MNPpUYUHBL 3THUX H3MEHCHUHN MOTyT OBITH Pa3JINYHbIL:
1
JIYHHBIC NPUJINBBI, U3BMCHCHHUC NUAMETPA 3E€MHOI'0 IIapa ) n T. II. 3Z[€CB BO3-
MOJHBI Ba’)KHBIC OTKPBITUSA B 6y,HyH_ICM, Korja sABJICHUC 3TO MOJYYUT BCCCTO-
POHHEC OCBCLICHUC.

I'ne HaunHaOTCA MecANbI M ToabI?

B Mockse mpobuio nBeHaanaTts, — Hactynwio | sHBapsa. Ha 3amanm ot
Mockss! mpoctupaercs emé 31 nexadbpsi, a Ha BocTok — 1 stHBaps. Ho Ha ma-
pooOpa3Hoii 3emiie BOCTOK M 3amaj HeM30S)KHO JOJDKHBI BCTPETUTHCS; 3HA-
YUT, JIOJDKHA TAE-TO CYLIECTBOBaTh M TPaHMIA, OTACNISIONIas 1-€ 4HuCiIo OT
31-ro, sHBaph OT JeKaOpsi, HACTYMHUBILIHIA TOJ] OT NPEABIIYIIEro.

I'pannna sta cymecTByeT M Ha3bIBACTCS «JIMHHEH IEpPEMEHBI IaThl»; OHA
MPOXOIMT Yepe3 beprHroB nposnuB u THETCs IO BojaM THXOro oKeaHa IpH-
OmusuTenpHO Baosis Mepuauana 180°. E€ TouHoe mosiokeHne omnpenensercs
MEXIYHAPOAHBIM COTJIAIICHUEM.

Ha 3t10ii-TO BoOOpaxkaeMoii JTHHUH, IepeceKaroleii O30 JHbIE TPOCTO-
pbl THXoro okeaHa, COBEpINACTCS BIIEPBHIE HA 36MHOM IIape CMEHa 9YHCed,

" VI3sMeHEHHE JUTHHBI 36MHOTO JIAMETPA MOYKET YCKOJIb3aTh OT HENOCPEICTBEHHBIX H3Me-
PEHHIA, Tak KaK BEJUYMHA 3Ta M3BECTHA JIMIIL C TOYHOCTHIO 10 100 M; MeXIy TeM yIUTHHEHHS
WIN YKOPOYEHHs 36MHOT0 JMaMeTpa Ha HECKOJBbKO METPOB ObLIO Obl YK€ JOCTaTOYHO, YTOOBI
BBI3BATh TC M3MEHCHHS IIPOIOJKUTEIBHOCTH CYTOK, O KOTOPBIX IIUIA PEYb.
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MECSIIEB, JIET. 31eCh Kak ObI MOMEIIAIOTCS BXOJHBIC IBEPH HAIETO KaJeHIa-
psi; OTCIOAA IPUXOAT Ha 3eMITIO HOBBIE YHCIIa MECALa, 37IECh JK€ HAXOIUTCS U
KoJbI0ens HOBOTO Toja. Panpmie, yem rne Obl TO HA OBUIO, HACTYHAET 37eCh
KaX/[bIil HOBBIN J€Hb MeCsIla; POJUBIIKCH, OH OSKHUT Ha 3amaj, 00eraer 3em-
HOH IIap ¥ CHOBA BO3BPAIIAETCS K MECTY POXKAEHHMS, YTOOBI HCUE3HYTb.

CCCP pansbliie Bcex CTpaH MHpa IMPUHHUMAeT Ha CBOIO TEPPUTOPHIO HO-
BBIM JIEHb MecsIia: Ha MbIce J[exHeBa KaxKJ10e YMCII0 MecAlla, TOJIBKO YTO po-
JIMBIIIEECs] B BOJax beprHrosa nponnea, BCTynaer B HACENEHHBIH MUp, YTOOBI
HaydaTh CBOE IIECTBHE Uepe3 Bce UacTH cBeTa. M 31ech ke, y BOCTOUHON OKO-
HEYHOCTU COBETCKOM A3MH, JHH KOHYAIOTCS, MCIIOJHUB CBOIO 24-4acoBYIO
CIIyK0Yy.

Wrak, cMeHa JHEH IPONCXOJUT Ha JIMHUM NepeMeHsb! 1athl. IlepBrie kpy-
TOCBETHBIE ITYTEIIECTBEHHUKH, HE YCTAHOBHUBIINE 3TOW JHMHUW, COWINCH B
cuére mHeil. Bor mommmHHBIN pacckaz AHToHuWsA [luradertsl, cmyTHuka Ma-
reJulaHa B €r0 KPYTOCBETHOM ITyTEIIECTBUH:

«19 ntonA, B cpeay MbI yBUAEIN OCTPOBA 3€JIEHOTO MbICA M CTalld Ha
AKOPB... UTOOBI y3HATh, MPAaBUJIBHO JIM BEJIU MBI HAIl KOPAaOEIbHBIE XKYpPHa-
JIbI, MBI BEJIEJIN CIIPOCHUTH Ha Oepery, Kakoil ceronHs JieHb Henenu. OTBETHIIH,
4TO Y€ TBEpT. DTO HAC yIUBHUJIO, IOTOMY YTO MO HALIMM >KypHauam ObLia
TONBKO cpeaa. Ham ka3asoch HEBO3MOXKHBIM, YTO MBI BCE OIIMOIKCH Ha
OJIUH JIEHb...

BriocienctBun MBI y3HaiM, YTO B HAlleM MCYHMCICHUHM HE OBUIO HU Ma-
Jednel OmMOKM: TUIBIBS TIOCTOSIHHO K 3arajay, MBI CIIEIOBAlM JIBH)KEHHIO
ConHua 1, BO3BPAaTHBIINCH B TOT XK€ ITyHKT, JOJDKHBI ObLIM BhITagaTh 24 gaca
M0 CPaBHEHWIO C OCTAaBIIMMHCS Ha MecTe. HyXHO TOJNBKO TOZyMaTh Hal
3THM, YTOOBI COTTTACUTHCS.

Kak jxe mocTymaroT Temepb MOpEMIIaBaTelH, KOrja IepeceKaroT JMHUIO
nmatel? UtoObI HEe cOMBATHCS B CUETE IHEH, MOPSKH MPOITYCKAIOT OJWH JICHB,
€CJIM UIYT C BOCTOKA Ha 3aaj]; KOIja *e IMepeceKkaroT JIMHUIO AaThl C 3amajaa
Ha BOCTOK, TO CUMTAIOT OJMH M TOT e JAEHb JBaXIBIL, T. €. Iocie 1-ro uncna
OIATh CYUTAIOT 1-e. BOT mouemMy HEBO3MOXHA B AEHCTBUTEIBHOCTH UCTOPHS,
paccka3zanHas JKronem BepHoMm B pomane «Boxpyr cBeta B 80 anei», rae my-
TEIIECTBEHHUK, 00BEXaBIIUI BOKPYT CBETa, «IPHBE3» HAa POAMHY BOCKpece-
HbE, KOTJIa TaM OBUT emIé TOJBKO MPEIIICCTBYIONMA ACHh — cy000oTa. DTO
MOTJIO TIPOM3OWTH JIMIIb B 310Xy MareiuiaHa, IOTOMy 9TO TOTAa HE OBLIO
emé CorNameHusi O «JIMHUM JaTb». HeBO3MOXHBI B HAM THU W TIPH-
KIIFOUSHHST BPOJE TOTO, O KOTOpoM pacckaszan Jxarap Ilo B mytke «Tpu Boc-
KpeceHbs Ha OJHOW HeNene»: MOpSK, 00bexaBIInii 3eMiII0 ¢ BOCTOKA Ha 3a-
maJi, BCTPETHJICA Ha POJUHE C APYTHM, COBEPIIMBIINM KPYyTrOCBETHOE IIaBa-
HUe B oOpatHOM HampapieHHH. OAWH yTBEP)KIAN, YTO BOCKPECEHHbE OBLIO
BYEpa, JAPYyroi — 4ro OHO OYyZAET 3aBTpa, a UX NPUSATENb, HUKYyJla HE OTIPAaB-
JISBIIMICS, 0OBABUII, UTO BOCKPECEHbE — CETOJIHS.

YroObl MpH KPYrOCBETHOM ITYTEIIECTBHHM HE OBUIO PAaCXOKACHHS C Ka-
JeHnapéM, CleayeT, JBUrasch Ha BOCTOK, KaK Obl NPHOCTaHABINBATHCS He-
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MHOTO0 B cuéte nueil, naBas CoiHIyy ce0s IOTHATb, T. €. CYUTATH OJIHU U TC XKE
CYTKH /I B 3K JI bl ; IPU JIBIDXKCHUH )K€ Ha 3amaji HaJlo, HATIPOTHB, MPOMY C -
KaTbh OJHU CYyTKH, YTOOBI He oTcTaTh 0T CONHIIA.

Bcé 10 kak OyaTo HE 0COOEHHO XWTpBIE BEIIM, OJHAKO NakKe B Halle
BpeMsi, CIIyCTs YeThIpe CTOJIETHs Hociie MareiiaHa, TaleKko He BCe YMEIOT B
HHUX CO3HATEIILHO Pa300paThCs.

Ckoabko nsTHUL B reBpasie?
Jagaua

Kakoe nHamOospliee M Kakoe HaMMEHBILEE YHCIO ISATHHUL BO3MOXKHO B
¢espane?

Pemenune

OOBIYHO OTBEYAIOT, YTO HAMOOJBINIEE YHCIIO MSATHHIL B (heBpaie — 5, Hau-
MeHblIee — 4. be3ycioBHO BepHO, YTO eciu nepBoe (eBpaisi BUCOKOCHOTO
rojia majiaeT Ha MATHUILY, TO U 29-€ Ynciio NpuAETCS B MSTHUILY, BCEX ISTHUIL
OKa)KeTCsi Toraa 5.

OnHaKo MOKHO HACUUTAaTh U BIBOE OOJBINE ISITHUII B TEYEHHE OJHOTO
theBpans. BooOpasure kopabib, COBEPIIAIOMINN PEWCH MEKAY BOCTOYHBIM
6eperom CubOUpH 1 AJISICKOW; OH PeryJisipHO NOKUAAET a3uaTCKuil Oeper Kax-
nyto naTHUIY. CKOJIBKO HACUUTAET KalUTaH TOTr0 KopaOiis MSATHUIL B (eB-
pajie TaKoro BUCOKOCHOTO rojia, B KOTOPOM 1-€ YHCIIO MPUIIUIOCHh Ha MSTHU-
y? Tak Kak OH TepeceKacT JIMHUIO JIaThl C 3aIa/ia Ha BOCTOK M IepeceKkaeT B
ISTHULLY, TO OyeT UMETh €KECHE/IENBHO I10 JIBE MSATHUIIBI KPSy, a BCEX IST-
Hun HacuntaeT 10. Hanpotus, xanmuraH, mokumarommii Oepera AJSICKH KaxK-
IBIi yeTBepr U uaymuil k Oeperam Cubupwu, OyzaeT B cuére qHEH MpOIycKaTh
KaK pa3 ISTHUILY; 32 BECh MECSAI] OH HE HACUMTACT HU OHOW TISTHHILIBL.

WTak, BOT NMpaBWIBHBIM OTBET Ha BONPOC 3aJayd: HAaHOOJbBIIEE YHCIO
MISATHHII, BO3MOXXHBIX B eBpaiie, — 10, HanMeHsbIIee — Hyb.




I'JIABA BTOPASI
JIYHA 1 EE IBUKEHUA

Modonoii niu crapblii mecsi?

Bu,ua Ha HeOe HemoNHbIM JucK JIyHbI, He BCIKHM 0€30IHMO0YHO Ompejie-
JIUT, MOJIOJION JIX 3TO MECSIII MJIM OH YK€ Ha yiiepoe. Y3Kkuil cepn HeaaB-
HO HapOAMBIIErocst Mecsla U cepr cTapoil JIyHbl pa3inyaroTcsi TOJIBKO TEM,
4TO OOpaIleHb! BHITYKJIOCTHIO B MPOTHBOIOJIOXKHBIE CTOPOHBL. B ceBepHOM
MOJyIIApUH MOJIOZIO MeCsI BCer/ia HalpaBJieH BBITYKJIOW CTOPOHOMH BIIPaBo,
cTapblil — BieBo. Kak 3amoMHNTH HaAE)HO W 6€30MMO0YHO, Ky/1a KaKkoil Me-
CALl CMOTPUT? f

[To3Bomo cebe MPEIOKHUTh TaKYIO j pAC’IWlIIH ';'
MPUMETY.

ITo cxoncTBy cepma mim mosyMmecsna ¢ |2
OykBamu P wmm C I5erko OIpeneinTh,
pacTymuil au nepex Hamu Mecsl (T. e.
Moutoion) mu c Tap sl it (puc. 30).

MueMoHuueCcKas IpUMeTa UMeeTCs U 'y 3
¢paniry308. OHU COBETYIOT MBICIIEHHO TIPHU- i'g;;)z gﬁ?g;;:;ﬂ;;)o;%i;;ﬁch%
CTaBIATH K poOraM IojyMecsla MpsMYIO poro.

JIMHUIO; TIONYYaloTCsl JIATUHCKUE OYKBHI d

w p. bykBa d — HauanpHas B crnoBe «dernier» (TOCIEIHUI) — YKa3bIBaeT Ha
MIOCJICAHIOI0 YETBEPTh, T. €. CTaphlii Mecsl. bykBa p — HadaibHas B CIIOBE
«premier» (TIepBBIii) — yKa3pIBaeT, 9To JIyHa B dase mepBoil 4eTBepTH, BOOO-
e — MoJIoAasA. Y HEMIEB TOXE CYIIECTBYET NPaBUIIO, CBs3bIBaolIee (Gopmy
JlyHs! ¢ onpeneneHHBIMU OyKBaMu.

OTHMU MPaBUIAMH MOXHO I0JIb30BAThCS TOJIBKO B CEBEPHOM IOJTYIIAPUI
3emmn. Jns ABctpanuu unu TpaHcBaast CMBICT MIPUMET KaK pa3 OOpaTHBIH.
Ho u B ceBepHOM MOJyIIapuM OHU MOTYT OKa3aThCsl HEMPUMEHUMBIMH —
MMEHHO B I0XHBIX IMpoTax. Yke B KppiMy n B 3akaBkasbe cepl U MoyMe-
CSIII CWJIBHO KJIOHSTCSI HA0OK, a enié I0)KHee OHM COBCEM Jioxarcs. b3 skBa-
TOpa BHCSIIMI Ha ropu3oHTe cepn JIyHBI KakeTcss JM0O0 TOHIOJIOH, Kadaro-
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meicst Ha BoHax («4enHoK JIyHpD» apaOCcKHuX CKa3oK), MO0 CBETIION apKOM.
3nech He TOAATCA HU pyccKas HU (paHIly3cKasl IPUMETHI — U3 JIeXkKadel Tyxk-
KM MOKHO CIeJaTh IO jkenaHuio obe mapsl Oyks: P u C, p u d. Hegapom B
npeBHeM Pume HaxionHyro JIyHy HaspBamu «obmanumBoi» (Luna fallax).
UToO05I 1 B 3TOM CiIy4ae He OMMOUTHCA B Bo3pacte JIyHBI, HaZo 00paTUThCS K
aCTPOHOMHMYECKUM INPH3HAKAM: MOJIOJIOM Mecsl BUJIEH BEYEpOM B 3arajHou
yacTH HeOa; CTapblil — MOyTPY B BOCTOYHOM YacTh Heba.

Jlyna Ha ¢uiarax
Janaua

Ha puc. 31 nepen namu ¢uar Typuuu (npexuuii). Ha HéM umeercst nzo-
OpaskeHne JIyHHOT'O ceplia M 3Be3/Ibl. DTO HAaBOAWT HAC Ha CIIEYIOUINEe BOIPO-
CBI:

Puc. 31. @nar Typuuu (npexHuii).
1) Cepn kakoro mecsia U300pak€H Ha (hrare — MOJIOJIOTO MM CTaporo?
2) MoryT 1 JIyHHBIH CepIl U 3Be3/la HaOIroaThcsl Ha HeOe B TOM BHIIE, B
KaKoOM OHH ITOKa3aHbI Ha (iare?

Pemenne

1. BcnOMHUB yKa3aHHYIO0 TOJBKO YTO
MPUMETY U MPUHSB BO BHUMaHHE, 4TO (uiar
NPUHAUICKUT CTPaHE CEBEPHOTO IOJyIIa-
pus, yCTaHaBIMBaeM, YTO Mecs Ha (iare
CTaphIil.

2.3Be31a HEe MOXET ObITh BHJHA BHYTPH
qucka JIyHbI, JIOTONHEHHOTO JO Kpyra
(puc. 32, a). Bce HebecHbIe cBeTHIIA TOPa3/Io
nansine JIyHBI W, CleIoBaTeNbHO, JOJKHBI
€10 3aCJIOHATHCA. VIX MOXXHO BHIETH TOJBKO
3a KpaeM HeocBeIEHHOW dact JIyHBI, Kak
MOoKa3aHo Ha puc. 32, 6.

JIt060mBITHO, YTO HA COBPEMEHHOM (pIia-
re Typiumu, Toxe comepkaiieM n3o0paxe-

HHE JyHHOTO CepIa U 3Be3Jbl, 3Be3a OTO- ;:;6326’;:fnic;“;g;;?gfaii
JIBUHYTa OT Ceplna WMEHHO TakK, KaK Ha MecAIa.

puc. 32, 0.

47



3araaku JIyHHBIX (a3

Jlyna momyuaer cBoii cBer or CoylHIA, W MOTOMY BBIIYKJIas CTOpPOHA
HyHHbIX cepHOB JTOJDKHA OBITH, pasymeercs, oOpamiena Kk ConHIy. XyI0KHH-
KM 4YacTeHbKO 00 3ToM 3abbiBator. Ha
BBICTABKAaX KapTHH HE PEIKOCTb YBUJCTbH
naHamadT ¢ noxyMecsieM, oOpanieHHbIM
k CounHIly cBOel NMpsAMON CTOPOHOM; Io-
NaJacTcs U JIYHHBIA cepll, MOBEPHYTHIN K
ComnHiy cBonmH poramu (puc. 33).

a 0

Puc. 34. Kak Hazo (@) v kak He HaJO (6)
n300pakaTh JIYHHbIH cepIl.

Puc. 33. Ha nanpmadre ponyuieHa
acTpoHoMuueckas ommoOka. Kakas?
(OtBer B TekcTe.)

Hano, Bupo4em, 3aMeTHTh, YTO MPAaBUIBHO HAPUCOBATh MOJIOJION MecsI]
HE TaK IpOCTO, KaK KaxeTcsl. Jlaxke ONBITHBIE XyI0KHUKH PUCYIOT HApy>KHYIO
Y BHYTPCHHIOIO TYTH JIYHHOTO cepra B (hopMme momykpyros (puc. 34, 6). Me-
KTy TeM TMONYKPYIJIylo (OpMy MMEET TOJBKO Hapy’>KHas Iyra, BHYTPEHHSS
JKe TPENCTAaBICT cO0O0M MONYRIUIHIIC, MTOTOMY YTO ATO TMONYKPYT (TpaHUIa
OCBEIICHHOW YacTH), BUANMBINA B TIepCIIeKTHBE (pHcC. 34,2).

Henerko nath JIyHHOMY cepIly W TpaBHIIbHOE IMONIoKeHHWe Ha Hebe. [lo-
JyMECSI ¥ JIYHHBII cepIl HEPEIKO PacIoNaraioTcs 1mo oTHomeHnto Kk ColHILy
JOBOIBHO  033Ja4YMBAIOIIAM  OOPAa3OM. !
Kazamocs 0p1, pa3 Jlyma ocBemaercs * S
ComnHiewm, TO npsiMast JIMHUA, 2
COeIMHSIONAasl KOHIBI Mecsila, J0JDKHA
COCTaBJISITh TPSAMOM  Yrol ¢ JIy4doM,
UIYIEM  OT ConHma k e8 cepenuHe Puc. 35. TlonoxeHue IyHHOTrO cepra
(puc. 35). Unaue rosops, nentp ConHua OTHOCHTSILHO CoTAI.
JIOJDKEH HaXOIUTHCS Ha TEPIEHIUKYISIpe, MPOBEAEHHOM dYepe3 CepeluHy
IPSIMOH, COETUHSIOMEH KOHIBI Mecsna. OmHaKo MPaBWIIO 3TO coOoaaeTes
TOIIBKO LTS Y3KOTO cepra. Ha prc. 36 moka3aHo MOI0KEHHE MecsIa B pa3HbIX

[N T —
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(hazax oTHOCHTENBHO Jyyeld ConHia. BrieyaTnenne nmoiydaercst Takoe, CIIOB-
HO Jrygn CoJTHIIA HCKPHUBJISIIOTCS, IPEKAE YeM JOCTHYb JIyHBI.

Pasranka xpoercst B cnemyromem. Jlyu, naymmuii ot Conrna x Jlyne, B
JIEUCTBUTEILHOCTH TEPIEHIUKYIAPEH K JIMHUH, COSAMHAIOMEH KOHIBI Mecs-

Puc. 36. B kakoM MOI0KEHUH OTHOCH-

TenpHo CoiHua Mbl BuauM JIyHy B pasHbIX
(azax.

I[a, ¥ B MPOCTPAHCTBE NPEACTaBISET cO00H mpsmyto nuHuio. Ho rmas Ham
pucyer Ha HeOe HE ATy HPAMYIO, a €€ MPOSKIUI0 Ha BOTHYTHIN HEOECHBIH
CBOJ, T. €. KPUBYIO JMHUIO. BOT moueMy Ham u mpezacrasisiercs, uto JlyHa Ha
HeOe «IoBelIeHa HeMPaBIWIbHOY. XYI0KHUK JODKEH U3YyYHTh 3TH OCOOCHHO-
CTHU U YMETD IICPECHOCUTH UX HaA ITOJIOTHO.

JIBoiiHas miiaHeTa

JBolinas miuanera — 310 3emis ¢ JlyHoil. OHU MMEIOT IIPaBO Ha 3TO Ha-
3BaHME NOTOMY, YTO CIYTHHUK HAIl PE3KO BBIAEISIETCS CPEAU CIIyTHHKOB JIpy-
TUX IJIaHET 3HAYUTENIBHOW BEIMUYMHONM M Maccoil IO OTHOLIEHHIO K CBOEH
HEHTPaNbHON IuTaHeTe. ECTh B COMHEYHOW CHCTEME CITyTHHKH aOCOIIOTHO
Gostee KpymHBIE 1 Oonee TSHKENbIE, HO IO CPABHEHMIO CO CBOEH LIEHTPAIbHON
TUTAHETOH OHH TOpa3/Io Mesbde, YeM Hama JlyHa mo oTHomeHuro k 3emie. B
caMoM Jeje, monepedHuk Hamei JIyHsl Gojblie 4eTBEpTH 3€MHOTO, a IOIe-
PEYHHMK OTHOCUTEIBHO CaMOT0 KPYITHOTO CITyTHHUKA APYTHX IJIAHET COCTABIIs-
er tonsko 10-10 momo momepeyHHMKa cBoeil miuaHeTsl (TPUTOH — CIyTHHK
Henryna). Jlanee, Macca JIyHBI COCTABISET '/g; MAcChl 3eMIH; MEXIy TeM
CaMBbIil TSKENBII U3 CIIyTHUKOB, KAKOW CYILECTBYET B COJIHEYHOM CUCTEME, —
IIT cnytHuk FOnuTepa — coctasnser menee 10 000-i nomu Macchl CBOel LEH-
TpaJIbHOU IJIAaHETHI.

Kakyro 1010 0T Maccsl IEHTPaIbHOM MIAHETHl COCTABIAET Macca KpyT-
HBIX CIIyTHHUKOB, TIOKa3bIBaeT Ta0OMMUIKa Ha cTp. 50.

Bb1 BuanTe 13 3TOrO COMOCTABIEHNS, 4To Hama JIyHa 1o cBoeil Macce co-
CTaBIIET CaMyI0 KPYITHYIO JIOJII0 CBOEH IIEHTPaIbHOM TUIAHETHI.

Tpetse, uro maét cucreme 3emis — JIyHa mpaBo MpHUTA3aTh HA HAUMEHO-
BaHHE «JIBOMHOM INTAHETHI», — 3TO TECHAasl OJM30CTh 00OMX HEOECHBIX TEIl.
MHorue CIyTHUKH JPYTHX IUIAaHET KpYy’>KaTcs Ha Topas3fo OONBIINX PaccTos-
HUSX: HEKoTopele cnyTHHKH lOmmrepa (Hampumep, AEBATHIH, puc. 37) kpy-
xKaTcs B 65 pas jainblie.

B cBsi3u ¢ 3TMM HaXOOUTCSl TOT JIFOOONBITHBIA (DAKT, YTO MYTh, OMKCHI-
BaeMblil JIyHO# Bokpyr ComHIIa, O4€Hb MaJIO OTJIMYAETCS OT MyTH 3eMIIH. JTO
MOKa)KeTCsI HEBEPOSATHBIM, €CIM BCIOMHHTH, 4TO JlyHa IBHXKETCS BOKpPYT
3emmu Ha paccrossann moutu 400 000 km. He 3abymem, omHako, 4To TOKa
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Jlyna coBepmaer ouH 000pOT BOKPYT 3eMJIH, camMa 3eMJIsl yCIIeBaeT IepeHe-
CTHCh BMECTE C HEIO IIPIMEPHO Ha 13-f0 OO CBOETo rofioBOrO IyTH, T. €. Ha

[Tnanera E€ criyTHHK Macca (5 nomix
MAacChl IJIAHETHI)
3emis JIyna 0,0123
Onurep Tanumen 0,00008
CatypH Turan 0,00021
VYpan Turanus 0,00003
Henrtyn Tpuron 0,00129
.’?PEE’.’P.--_------__________-_--____--___-___-‘
IX cnymuuk
Semns eny
o flyna

Puc. 37. Cucrema 3emist — JIyHa no cpaBHeHHUIO ¢ cuctemoit FOnurepa.

(Pa3meps! caMux HeOECHBIX Tell TOKa3aHbI 0e3 coOIIoaeH s MacIuTaba.)
70 000 000 xm. TIpencraBbTe *e cedbe kpyropoi myth JIyasr — 2 500 000 km —
pacTSHYTHIM BJIONIb paccTosiHus, B 30 pa3 Oounbirero. YTo OCTaHETCS OT €ro
KkpyroBoii ¢opmer? Huuero. Bor nmouemy nyth JlyHsr okono ConHua mnoyru
cnmBaeTcs ¢ opOuTON 3eMiH, YKIOHSSCH OT He€ Nuimb 13 eqBa 3aMETHBIMH
BBICTyIIaMHA. MOXKHO JTOKa3aTh HECIIOKHBIM PacdéToM (KOTOPHIM MEI HE CTa-
HEM 3]1eCh 00pEeMEHATh U3JIOKCHHUS), UTO IMyTh JIYHBI TIpH 3TOM BCIOAY 00Opa-
mieH K CoHIly CBOGH BOTHYTOCTH 0. I')pybo roBops, OH 10 BUAY IOXOX
Ha TPUHAIATUYTOJIbHUK C MATKO OKPYIJIEHHBIMU yIJIaMH.

Ha puc. 38 BbI BuanTe TouHOE M300pakeHue myrteit 3emun u JIyHEBI B Te-
YeHue OJHOTO Mecsia. [[yHKTupHas IWHUS — MyTh 3€MJTd, CIUIOUTHAS — MyTh
JIynbl. OHM Tak OJU3KH APYT K JPYTY, YTO IS Pa3AeNbHOTO UX M300paskeHus
MPUIIJIOCHh B3ATh OY€Hb KPYMHBIA MacmTad 4yepTexa: MOMEepeYHHK 3eMHON
opOuTHI 37¢ch paBeH Y2 M. Eciu Obr B3sTh as Hero 10 cM, To HanOobIice
PaCcCTOSIHAEC HAa YEePTEKE MEKIAY 0OOMMHU MyTAMHU OBLTO ObI MEHBIIIE TOJIIIHHBI
n300pakaromux ux JuHuA. CMOTpPS Ha 3TOT YepTEX, BBl HATIISIAHO yOexKIac-
Tech, 4To 3emuisd u JlyHa nBuxkyTcs Bokpyr CojiHIA HOYTH IO OJHOMY U TOMY
K€ MyTH U YTO HAUMEHOBAHHE «JIBOMHOM IUIAHETHD MPUCBOEHO UM ACTPOHO-
MaMH BIIOJIHE CIIPABETHBO .

Wrak, nna vabmonatens, nmomeménnoro Ha Comune, myTts JlyHBI mpen-
CTaBIICS OBl CIIeTKa BOJHUCTOW JIMHUEH, MMOYTH COBIAJAAIONICH ¢ OpOHUTOM
3emin. DTO HUCKOJIBKO HE MPOTHBOPEUUT TOMY, UTO TI0 OTHOIICHHIO K 3eMIIe
Jlyna nBuxeTcs Mo HeGONbIIOMY IITUIICY.

') BHuMaTenbHO paccMaTpuBas YepTEK, MOXKHO 3aMETHTh, 4TO JBHKeHHE JIYHBI H300pare-
HO Ha HEM HE CTPOTO PaBHOMEPHBIM. Tak B JEHCTBUTEIBLHOCTH U ecTh. JIyHa IBMXKETCS BOKPYT
3eMIH 0 ITUICY, B (POKyce KOTOPOTO HAXOTHUTCS 3eMiIsl, a HOTOMY COTJIACHO BTOPOMY 3aKOHY
Kennepa Ha yuacTkax, OJIM3KHX K 3emiie, oHa OeXHUT ObICTpee, 4eM Ha YAalnE€HHbIX. DKCLEHTPHU-
CHUTET JIyHHO#H OpOuTHI 10BONIBHO Beuk: 0,055.
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[lpuurHa, KOHEYHO, B TOM, YTO, TJIAASA C
3emii, MBI He 3aMe4aeM MEePeHOCHOTO JBHKe-
uus Jlynsl BMecTe ¢ 3emiéit Mo 3eMHOH opOu-
T€, TaK KaK CaMH B HEM y4acTBYEM.

-2
... ®

16

IHouemy Jlyna He nagaer Ha Cosnnue?

17

Bompoc moxer mokaszatbcsi HauBHBIM. C
kakoit ctatu Jlyne manmate Ha Connue? Benb
3emiiss TIPUTATUBAET €€ CuibHEe JalEKOro
ConHIa M, €CTECTBEHHO, 3acTaBiIsieT 00pa-
IIaThCS BOKPYT ceOsl.

Yunrarenu, Tak IyMmaroniye, OyayT yAuB-
JIeHBI, y3HaB, 4TO JEJI0 OOCTOMT Kak pa3 Ha-
00opoT: JlyHa cuibHee NMPHUTATUBACTCS MMEH-
Ho CoiHileM, a He 3eMnéii!

Yto 37O Tak, mokaspiBaer pacuér. Cpas-
HUM cuibl, mnputTsruBaonme JlyHy: cumy
Comnnna u cmry 3emin. O6e CHITBI 3aBUCST OT
ABYX O6CTO)ITCJ'H:CTBI OT BCJIMYMHBI IPUTATH-
BalOILEil MacChl M OT PACCTOSIHUSI ATOH MaccChl
mo JIyuer. Macca CoutHita 00JIbIIIe Macchl 3eM-
mu B 330 000 pa3; Bo cronbko xe pa3 ConHie
nputsruBaio Obl JIyHy cuiibHee, Hexenn 3eM-
1, ecnu Obl paccrosiHue 10 JIyHBI OBUTO B
oboux ciydasx onuHakoBo. Ho Comnnue npu-
MepHO B 400 pa3 pansme ot JIyHel, ueM 3eM-
ns. Cuna mpUTSHKeHHS YOBIBAeT MPOIIOPIINO-
HaJlbHO KBaJpaTy PacCTOSIHUS; MOATOMY MpH-
Tsokeare CONHIA HAJO0 yMEHBIINUTH B 4002,
T.e. B 160 000 pa3. 3HauuT, COTHEUHOE MpPHU-
TSDKEHME CHiIbHEe 3eMHOro B 330000 pas T. e.

160 000

T

Puc. 38. Mecsunslii myTs JIynsl (crutonrHas auHus) U 3emin (myHKTHp) BoKpyr CoHia.

FITTT
y

’]‘_"L

925 21

B /IBa C JINIIHUM pa3a.

Wrak, Jlyma mnpurarusaercs ConHieM
BIBOE cuibHee, yeM 3emiéii. [louemy ke Toraa, B camoMm aene, JIyna He 00-
pymmBaercs Ha Conane? Ilouemy 3emiist Bcé ke 3actaBisieT JIyHy oOpamars-
cs1 BOKpYT He€, a He OepéTt Bepx neiictBue Conuna?

Jlyna ne namaet Ha CoJHIIE 1O TOM ke MPUYMHE, IO KaKOW He MajaeT Ha
Hero u 3emuis; JIyHna oOparaercst okono ComHila BMecTe ¢ 3eMiéi, U npuTs-
raresibHOe ferictBue ConHIa pacxoayeTcs 0e3 ocTaTka Ha TO, YTOOBI IIOCTO-
SIHHO TIepEeBOJUTH 00a 3TU Tela C MPSMOTo MyTH Ha UCKPHUBIEHHYIO OpOHTY,
T. €. TIpeBpaIaTh MpPIMOIMHEHHOE JBIDKEHNE B KpUBOJIHMHEHHOE. JlocTaTO49HO
OpocuTh B3y HA puC. 38, 9TOOBI yOeANTHCS B CKa3aHHOM.
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VY uHBIX yHWTaTeNeH, MOXKET OBITh, OCTAIOCH HEKOTOpoe comMHeHHe. Kak
ke 9T0 Beé-Taku BeIxonut? 3emurs TsaHeT JIyHy K cebe, Connie TsaHet JIyHy C
Goxpmieii cuoii, a JIyna, BMecto Toro 4to0Obl magate Ha CoONHIE, KPYKUTCA
okoyo 3emnu? OTO, NEHCTBUTENHHO, OBbUTO OBI cTpaHHO, eciau Ob1 CorHie
npuTATHBajio K cede Tonb ko Jlyny. Ho ono mpursrusaer Jlyny BMecTe
¢ 3eMaEH, BCIO «IBOWHYIO MJAHETY», U, TaK CKa3aTh, HE BMEITUBAETCS BO
BHYTPEHHHE OTHOIICHHS YICHOB 3TOW Mapbl MeXy coboii. CTporo roBops, K
CounHITy IPUTATHBAETCS OOIIUIT IEHTP TSKECTH cucTeMbl 3eMist — JIyHa; aToT
HeHTp (Ha3bIBaeMBIH «OapuueHTpoM») U obOpamaercst Bokpyr CousHIa mon
JIEWCTBUEM COJHEYHOro HpUTsHKeHUs. OH HaXOIMUTCS Ha PACCTOSIHUHU %5 3eM-
HOTO pajauyca OT LeHTpa 3emuu 1o HampasieHuto k Jlyne. Jlyna u nentp
3eMin 00pamnialoTcst BOKPYT OapHIEHTpa, COBEpINast OJUH 000POT B TEUYCHHE
MecsIa.

Buaumasi 1 HeBuauMas CTOPOHBI .]Iyl-[l)l

Cpenu >QdekToB, IOCTABISIEMBIX CTEPEOCKOIIOM, HHYTO HE IMOpa)kaeT
Tak, kak BuJ JIyHbI. 371€Ch BOOUHIO BUUIIIb, YTO JIyHA IEHCTBUTENBHO MIApPO-
oOpa3Ha, MEXIy TeM KaK Ha IOUIMHHOM He0e OHa Ka)KeTcs IJIOCKOM, Kak
yaifHbIM MoHOC.

Ho xak TpymHO mMOMy4YnTh NOZOOHYIO
CTEPEOCKONMYECKYI0 (oTorpaduio Hamero
CIIyTHHKA, — MHOTHE JTa)ke HE TOJO03PEBAIOT.
Jns wm3rotoBieHUs €€ Hamo OBITH XOPOIIO
3HaKOMBIM C OCOOCHHOCTSMH KaIpPU3HBIX @
JIBIDKEHUI HOYHOTO CBETHIIA.

Hemo B Tom, uto Jlyna o0xoaut 3emitio .
Tak, 9YTo oOpaIieHa K Heil BCE BpeMs OTHON U
TOM e CBOeH CTOPOHOH.

Ooberas Bokpyr 3emuu, JlyHa Bpariaercs
BMECTE C TEM M BOKDPYT CBO€H ocH, mpuuém Pue. 39. Kax Jlyna nsiokercs Bokpyr
06a JBIKEHHS 3aBEPUIAIOTCA B OJMH U TOT 3emn 1o caoeii opoure. (Tloxpodro-

CTH B TEKCTE.)
K€ IPOMEXKYTOK BPEMEHU.

Ha pwuc. 39 BB BuanTE /UMIC, KOTOPHIH MOJDKEH HATTISAHO M300pa)kaTh
op6ury Jlyasl. UepTé&x HAMEPEHHO YCHIIMBACT BBITSHYTOCTH JTYHHOTO SJUTUII-
ca; Ha CaMoM JIeJie SKCLICHTPUCHTET JIyHHOH op6uts 0,055 mu /5. Tpencra-
BUTH TOYHO HA MaJICHHKOM UYEpTEXe JIYHHYIO OPOUTY Tak, YTOOBI I71a3 OTIIH-
9l €€ OT Kpyra, HEBO3MOXHO: MIPH BETUYNHE OONBIION MMOTYyOCH JaXe B Iie-
JBIA METP MaJasi Moyoch Obu1a ObI Kopode e€ Bcero Ha 1 MM; 3eMJIsl OTCTOS-
Jia OBl OT IIEHTpa TOJBKO HA 5,5 cM. UTOOHI jerde ObUIO MOHATH JajbHEHIIICe
00BsCHEHHUE, Ha PUCYHKE HauepueH 0oJjiee BBITSAHYTHIN JJIIHIIC.

Hrak, BooOpasuTe, 4To 3JUTHIIC HA puc. 39 ecTh myTh JIyHBI BOKpYT 3eM-
. 3emist momenieHa B Touke O — B OJHOM M3 (POKYCOB DJUIMIICA. 3aKOHBI
Kenuepa oTHOCSITCSl HE TOJIBKO K JABMKEHHSIM IUTaHeT BOKpyr CoiHIa, HO U K
JIBIDKCHUSIM CITyTHHUKOB BOKPYT IIEHTPAJIBHBIX IUIAHET, B YaCTHOCTH K 0Opa-
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menuio Jlynsl. CornacHo Bropomy 3akoHy Kemepa JlyHa 3a uerBepTs Mecs-
1a TPOXOIUT Takoi nyTh AE, uro mmomans OABCDE paBHseTcs Y4 muiomanam
ammnca, T. e. mwiomanu MABCD (paBenctso miomaneii OAE n MAD Ha Ha-
IIeM YepTexe MOATBEP)KAACTCS NMPHOIU3UTENFHBIM PAaBEHCTBOM IUIOMIAICH
MOQ u EQD). Urak, 3a 4etBepTh Mecsma JIlyHa npoxonut myTs oT A 1o E.
Bpamienue xe JlyHbl, kKak 1 BooOIIe BpallleHHe IUIaHeT, B OTIHYUE OT UX 00-
pamenust Bokpyr CoHIa, IPOMCXOIUT PaBHOMEPHO: 3a Y4 MecsIa oHa MOBO-
paunBaetcs poBHO Ha 90°. [Toatomy, koraa JlyHa oka3wiBaercs B E, pajauyc
JlyHsl, oOpaimeHHbIH K 3emiie B Touke A, onumeT ayry B 90°, u Oyner Ha-
IpaBJIeH He K TOo4Yke M, a K HEKOTOpPOH Ipyroil Touke, nesee M, HEMOAANEKY
ot npyroro ¢okyca P yyHHOU 0opOuThl. OTTOro, uro JlyHa 4yTh OTBEpPHET
CBOE JIMIIO OT 3éMHOTO HAOJIONATENS, OH CMOXKET YBUIETH C IPAaBOH CTOPOHBI
Y3KYIO TOJIOCKY TIPEX/Ie HEBUANMON e€ monoBuHbL. B Touke F JlyHa mokassl-
BaeT 3€MHOMY HAOJIOATENIO yXKe Ooiee y3KyIo MOJOCKY CBOEH OOBIYHO He-
BUIMMOI CTOPOHEI, ToToMy uto yros OFP mensmie yriaa OEP. B touke G — B
«armoreey» opOuTHI — JIyHa 3aHUMAET TaKOe K€ MOJ0XKEHHE 10 OTHOIICHHIO K
3emiie, kak u B «nepuree» A. [Ipm mampHeimem cBoéMm nBmkeHnn JlyHa oT-
BOpPA4YMBAETCS OT 3eMJIM YK€ B IPOTHBOIOJIOXHYIO CTOPOHY, ITOKa3bIBasi Ha-
nieil miua”eTre APYIy IIOJOCKY CBOEH HEBHJIMMOWM CTOPOHBI: IIOJIOCKA 3Ta
CHauana pacImupsercsi, MOTOM CyXHuBaeTcs, U B Touke A JlyHa 3aHuMaer
IpexHee MOJI0KEHNUE.

Msl yOequnuch, 4To BCIEACTBUE SJUTHUNTHYECKON (OpMBI JIyHHOTO ITyTH
CIYTHUK Haml oOpalieH K 3eMye He CTPOro OZHOW M TOW )K€ CBOEH IOJIOBH-
Hoii. JlyHa HEeM3MEeHHO oOpalleHa OHOW | TOH ke CTOPOHOH He K 3emIe, a K
npyromy (oxycy cBoeit opOuTEL. i1 HAC ’Ke OHA MOKAYMBACTCS OKOJIO Cpell-
HETO TOJIOXKEHUsI HalloJoOKue BECOB; OTCIOAA M aCTPOHOMHUYECKOE HAUMEHO-
BaHME 3TOTO ITOKAYMBAHUS: THOpAIMsa» — OT JIATHHCKOTO cioBa «libra», 03-
HAJaloIIeTO «BECHD. Benuunna mubpanuy B KaXI0H TOUKE U3MEPSIETCS] COOT-
BETCTBYIOIIMM YTJIOM; HampuMep, B Touyke £ nubpanms paBHa yriy OFEP.
Haubomnbiras Bennynna tudparmu 7°53', T. e. moutu 8°.

WuTepecHO mpocieanTh 3a TeM, KaK HapacTaeT M yObIBaeT yroi JmoOpa-
M ¢ nepeasmkenHneM JIyHsl o opoute. [ToctaBuM B D ocTpué HUpKyis U
OTIHIIIEM JIyTY, MPOXO sy uepe3 hokycel O u P. OHa nepecedér opouTy B
Toukax B u F. Yrnel OBP u OFP Kak BNUCaHHbIE PaBHbI IOJOBUHE LIEH-
TpambHOTO yriaa ODP. Otcioga BBIBOAWUM, UTO TIpH ABMXECHUU JIYHBI OT A 110
D nmmbpanust pacté€r cHadana OBICTPO, B TOYKE B OCTHUTACT MOJOBUHBI Mak-
CHMaJIbHOH, 3aTeM MNpOJOIDKAaeT HapacTaTh MEIIEHHO; Ha MyTH oT D mo F
mnbpanus yObIBaeT CHadana MeAJICHHO, TOTOM ObICTpo. Ha BTOpOI monoBuHe
3IIAIICA JIMOPAIMSI MEHSET CBOIO BEJIMUMHY TEM )K€ TEMIIOM, HO B OOpaTHYIO
cropony. (Bemuunna nubparuu B KaXm0il TOYKe OpOWUTHI MPHUOIM3UTEIHEHO
MPOTIOPIMOHANBHA PACCTOSHUIO JIYHBI OT OOJBIION OCH AILIHIICA. )

To noxauuBanue JIyHbl, KOTOpPOE MBI CelUyac PacCMOTPEIIU, HA3bIBAETCS
nubparmeit mo gonrote. CIlyTHUK HAII TIOABEPIKEH emlE U Ipyrol Tudpanun —
no mupoTte. [III0CKOCTh TyHHOH OpOMTHI HAaKJIOHEHA K IIOCKOCTH 3KBAaTOPA
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Jlyns! Ha 6'4°. TlosTomy MbI BuanMm JIyHy ¢ 3emiin B OTHUX CIIydasix 9yTh C
10Ta, B JPYTHX — C CEBEPA, 3ariIs/AbIBasi HEMHOTO B «HEBHIMUMYIO» TTOJIOBUHY
Jlyns! uepes e€ momtocel. JTa MMOpanus 1o MuUpoTe J0CTUraeT 655°.

OOBsACHIM Tereph, KaK IMOJB3YeTCs acTpOHOM-(oTorpad OmMCaHHBIMHU
JNETKUMH MOKaYMBAaHUAMH JIyHBI OKOJIO CPEIHETO MOJ0XKEHHS, YTOOBI HOITy-
YUTh CTCPCOCKOIMMYCCKNE CHUMKU e€. Yurarenn J0raJibIBacTCs, BEPOSATHO,
YTO JJIsl ATOTO HAJO0 MOJCTEpeyb JBa TAKUX MOJIOKEeHUs JIyHbI, IPH KOTOPHIX
B OJIHOM OHa OblIa ObI MOBEPHYTA IO OTHOIICHUIO K IPYrOMy Ha IOCTATOY-
upiii yron". B Toukax 4 u B, Bu C, C u D u 1. 1. JIyHa 3aHAMaeT HACTONBKO
pa3iMuHbIe TI0 OTHOIIECHWIO K 3eMJyie ITOJIOKEHUS, YTO CTEPEOCKOIMYECKHUE
CHMMKH BO3MOHBI. Ho 3/1€ch mepes HaMu HOBOE 3aTpyIHEHHE: B 3THX I10JIO-
JKeHUSIX pasHHIa B Bo3dpacte JIyHbBI, — 2 CyTOK, yepecdyp BEIHKa, TaK 4TO
MIOJIOCKA JIYHHOW HOBEPXHOCTH BO3JIE Kpyra OCBEIICHHS Ha OJHOM CHHMKE
YK€ BBIXOJWT M3 TEHH. DTO VIS CTEPEOCKONMNYECKUX CHUMKOB HEJOITYCTHMO
(monocka Oymer OnecteTh, Kak cepeOpsiHas). BosHukaer TpynaHas 3amada:
nojicTepedb OAWHAKOBBIE (Da3pl JIyHBI, KOTOpBIE OTIMYAIOTCS BETMIMHON
mubOpanuu (Mo ZONTOTE) TaK, YTOOBI KPYT OCBEUICHHS IPOXOIMII 10 OAHUM H
TEM JKe JCTaJIsIM JIYHHOH MOBepXHOCTH. HO M 3TOro HeAOCTaTOYHO: B 00OMX
MOJIO)KEHUSX JIOJDKHBI OBITH elIE OJTMHAKOBBIC JIMOPAIINH T10 IIUPOTE.

Bel BuinTE TEmeph, Kak TPYAHO MOJIYYUTh XOpoune crepeodororpaduu
JlyHbl, 1 HE yIUBHTECH, y3HAB, YTO HEPEJKO OJHMH CHUMOK CTEPEOCKOITHYeE-
CKOM TIapbl JieylaeTcsi Ha HECKOJIBKO JIET MO3KE JIPYroro.

Hamr guTarens eqBa M CTaHET U3TOTOBILITE JIyHHBIE cTepeodoTorpadum.
Crioco6 ux noiy4eHust 00bSICHEH 371eCh, KOHEYHO, HE C TIPAKTHYECKOM IIETIbIO,
a JWOIb AL TOTO, Y4TOOBI Pagd HEro pacCMOTPETh OCOOCHHOCTH JIyHHOTO
JIBIDKEHUS, IAIOIIMe acCTPOHOMAaM BO3MOXKHOCTh YBHJIETh HEOOIBIYIO MOJIOC-
Ky OOBIYHO HEIOCTYIMHOM HaOJIIOAATEN0 CTOPOHBI HAIIETO CITyTHHUKA. biaro-
Japsi 00CHM JIYHHBIM JIMOpAIMsIM MBI BHIUM, B OOIIEM, HE IOJOBUHY BCEi
JYHHOW TOBEpXHOCTH, a 59% e€. CoBeplIeHHO HEAOCTYIHOH HamleMy 3pe-
Huto octaércs 41%. Kak yctpoeHa 3ta yacTh MOBEpXHOCTH JIyHBI, HUKTO HE
3HAET; MOXXHO JIMIIb JOTAbIBATHCS, YTO OHA HUUEM CYIIECTBEHHO HE OTIHMYa-
eTcsl 0T BHUAUMOH. Jlemanuch OCTPOYMHBIC MOIBITKH, MPOJOJIKHB 0OpaTHO
YacTH JyHHBIX XpeOTOB U CBETJIBIC MTOJIOCHI, BEIXOSIIIE M3 HEBUIUMOM JacTH
JlyHbl Ha BUIUMYIO, HAOpOCATh raJlaTelbHO HEKOTOPBIE MOAPOOHOCTH HEJ0C-
TYITHOH HaM MOJOBUHEL [IpoBepuTh MOZOOHBIE AOTAIKM MOKAa HEBO3MOXHO.
I'oBopuM «rmoka» He 0e3 OCHOBAaHUSI: JaBHO YX€ pa3padaThIBAIOTCS CIIOCOOBI
obnerets BOKpYr JIyHBI Ha 0COOOM JIETAaTENBHOM almapare, MOTYIIEM IIpe-
O0J0JIETh 3EMHYIO TSKECTh U IBUTATHCA B MEXKIIJIAHCTHOM IPOCTPAHCTBC (CM.
MOI0 KHHTY «MeXIIaHeTHbIE ITyTeIecTBUs»). Jl0 OCyIIECTBIEHHUs 3TOrO
CMEJIOro TPeIIpHUITHS ceidac yxe He Tak jnaneko. [Toka n3BeCTHO OTHO: BbI-
CKa3bpIBaeMasi HepelIKO MBICIb O CYIIECTBOBAHMUH aTMOC(epsl U BOJBI Ha 3TOU

D Jlns monydeHus cTepeocKOMHUECKHX CHUMKOB J0CTaToueH moBopoT Jlynsr Ha 1°. (Tox-
poOHee 00 ITOM CM. MO0 «3aHUMATENbHYIO (PU3HKY».)
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HEBUIUMOM cTOpoHe JIyHBI COBEpHICHHO HEe OOOCHOBaHA M MPOTUBOPCYHT
3aKoHaM (DU3HMKHU: €CIIU HEeT aTMOC(epbl M BOJbI Ha OIHOH cTopoHe JIyHBI, TO
HE MOXKET OBITh UX U Ha APYTO# (K 3TOMY BOIIPOCY MBI €IIE BEPHEMCS).

Bropas Jlyna u siyna JlyHsl

B medatn Bpems OT BpEMEHH MOSBISIFOTCS COOOILICHUS, YTO TOMY WU
WHOMY HaOJIOJIATEeNI0 YAAJIOCh BUJIETh BTOPOTO CITyTHHKA 3€MJIH, BTOPYIO €€
Jlyny. Xots mojoOHbIe 3asiBICHUS HM pa3y HE MOJIydYalld MOATBEPIKICHUS,
HHTEPECHO BCE )K€ OCTAHOBUTHCS I1a 3TOM TEMe.

Bonpoc o cymecTBoBaHHM BTOPOTrO CIyTHHMKa 3emiud He HOB. OH umeer
3a co0oit mHHY0 uctoputo. Kro unran poman XXrons BepHa «3 mymxku Ha
JlyHy», TOT TIOMHHT, BEpOSITHO, YTO YK€ TaM YIIOMHHaeTcss o BTopoi JlyHe.
Ona Tak Majla ¥ CKOPOCTh €€ TaK BEJIMKA, YTO >KUTEIH 3eMiIu HaOmonats eé
He MoryT. @paniy3ckuil actponom Iltu, — rosoput XKrons Bepn, — 3amono3-
pHII e€ CyIIeCTBOBAHHE M ONPENEIII Neproa e€ oOparieHuss BOKpYT 3eMin B
3 4. 20 M. Paccrosiaue e€ ot moBepxHocTH 3emnn paBHO §140 kM. JIro6ombIT-
HO, 9TO aHTJIMHACKUH XypHad «3HaHHE», B cTaTbe 00 acTpoHoMuu y JKrioms
Bepha, cunraer ccbuiky Ha IIth, kak u camoro IItu, monpocTy BBIMBILUIEH-
HbIMH. HU B OfHOM SHIMKIONEANH 00 3TOM acTpPOHOME JCHCTBUTEIHHO HE
ynomuHaercs. 1 Bcé-taku cooOlieHre poMaHHCTa He BRIMBIILIEHO. J(upekTop
Tyny3ckoii obcepsatopuu [Itn B 50-X romax HpOILIOTO CTOJNETHS ICHCTBH-
TENbHO OTCTauBal CYyLIECTBOBaHHE BTOpol JIyHBI, — METeopuTa ¢ NEPUOIOM
oOpamenus B 3 4. 20 M., kpyxarierocs, npaena, aHe B 8000, a B 5000 kM ot
3eMHOI MOBEPXHOCTH. MHEHHE 3TO Pa3NeNsuIoch U TOTAA JHIIb HEMHOTUMHA
aCTPOHOMAaMH, BIIOCIJIEICTBHH K€ OBLIO COBEPIIEHHO 3a0BITO.

Teoperndecku B AOMYIICHWH CYLIECTBOBAHHS BTOPOTO, OUYEHb MEJKOTO
CIyTHHKa 3eMJI HEeT HUYEro MpoTuBoHay4yHOro. Ho momo6HOE HEGecHOE Te-
JI0 JOJDKHO OBUTO OBI HAOJIOMATHCS HE TONBKO B T€ PEIKHE MOMEHTHI, KOTAa
OHO TPOXOANT (KaxXymumcs obpazom) o nucky Jlyas! mmu ComHia.

Jaxe ecnu oHO oOparmaercst Tak OMM3KO K 3eMile, 4To JTOIDKHO MPU Kax-
JIOM 000pOTE MOTPY’KaThCsl B IIMPOKYIO 3€MHYIO TE€Hb, TO M B TAKOM ClIydae
MOJKHO OBIITO OBI €ro BHJETh Ha yTPEHHEM M BedepHEM HeOe CHSIOUINM SIPKOH
3Be3/0# B mydax ConHua. BeICTphIM OBMKEHHMEM M 9aCTHIMU BO3BPAILCHUSMH
3Be3a 3Ta MpuBJeKiIa Obl K ceOe BHUMaHWE MHOTHX HaOmomareneid. B mo-
MEHTBI TTOJIHOTO COJTHEYHOTO 3aTMeHus' BTopas JIyHa Taxke HE yCKOJIb3HYNa
OBl OT B30pa aCTPOHOMOB.

CroBoM, eciii Obl 3eMJilsl IEHCTBUTENLHO 00J1ajaia BTOPBIM CITyTHUKOM,
ero ciyvaioch Obl HaOMIOJAaTh JOBOJBHO 4YacTo. Mexay TeM OeccropHBIX
HaOI0ICHUH He OBUTO HU OJTHOTO.

Hapsiny ¢ npo6iemoii Bropoii JIyHbI CTaBWIICS TaK)Ke BOIPOC O TOM, HET
7M1 y Hamield JIyHbI CBOero MajIeHbKOTO CITyTHHKA — «JTyHBI JIyHBI.

Ho HemocpencTBEHHO yIOCTOBEPUTHCS B CYIIECTBOBAHMH MOJOOHOTO
JYHHOTO CIIyTHHKa OYE€Hb TPYJHO. ACTPOHOM MyJIBTOH BBICKa3bIBaE€T 00
3TOM CJIEIYIOINE COOOPaKEHHS:
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«Koraa Jlyna cBeTHT MOMHBIM CBETOM, €€ cBeT min cBeT CoJHIA HE I10-
3BOJISIIOT PA3JIMYHUTh B COCEJICTBE C HEIO OYCHb MaJeHbKOE Tesno. ToNbKO B
MOMEHTHI JIyHHBIX 3aTMEHUI ciiyTHUK JIyHBI Mor OBl OcBemaTsesi ConHIeM, B
TO BpeMs KaK COCETHHE yJacTKu HeOa Obutn ObI CBOOOIHBI OT BIMSHUS pac-
cestHHOTO cBeta JIyHbl. Takum 00Opa3zoM, JIHMIIs BO BPEMS JIYHHBIX 3aTMEHHH
MOJKHO OBLTO ObI HAEATHCS OTKPBITH HEOOJNBIIIOE TENI0, O0paIaoIIeecs OKO-
no Jlynel. Takoro poma ucciaeqoBaHHs yKe NMPOM3BOAMINCH, HO PEalbHBIX
PE3yJIbTaTOB HE Jajmy.

Houyemy Ha JlyHe HeT aTmMochepbI?

Bonpoc 3TOT NpUHAIIEKUT K TEM, KOTOPHIE YSCHSIOTCS, €ClM CHayaia
uX, TaK CKa3aTb, IepeBepHyTh. [Ipexe yeM roBoputs 0 ToM, nodemy Jlyna
HE yIep>KUBaeT BOKPYT ceOs arMocdepsl, TOCTABIUM BOIIPOC: MOYEMY YaACp-
JKUBaeTcsl aTMocdepa BOKpPYT Hamieil coOcTBeHHOH 1maHeTsl? BemomMANM, 9T0
BO3/YX, KaK M BCSKHHA Tra3, MPEACTABISICT Xa0C HE CBA3aHHBIX MEKIY OO0
MOJIEKYJI, CTPEMUTENFHO IBIDKYIIUXCS B PA3TUIHBIX HanpaBieHsIX. CpeaHss
ux ckopocTb mpu 0° — okoio 2 KM B CeKyHIY (CKOPOCTh PYXEHHOH ITyInH).
[Touemy e He pa3ieTaroTcs OHA B MHpOBoe TpocTpancTBo? [o Toit e mpu-
YUHE, 10 KaKOW He yJeTaeT B MUPOBOE MPOCTPAHCTBO U pyxeiHas myind. Mc-
TOIIMB SHEPrur0 CBOCIro ABUKCHHUA HAa MMPCOAOJICHUE CUJIbI TAXKECTH, MOJICKY-
JIBI MagaroT 00patHO Ha 3emiro. BooOpasute 6u3 3eMHOH MOBEPXHOCTH MO-
JIEKYJTy, JETSIIYI0 OTBECHO BBEPX CO CKOPOCTBIO 2 KM B cekyHay. Kak BbIco-
KO BBEPX MOJKET OHa B3JeTeTh? HeTpyaHO BBIYMCIHMTB: CKOPOCTH V, BBICOTA
moxrbEMa s M YyCKOPEHHE CHITHI TSDKECTH g CBS3aHBI CIeIyomei GopMymon:

Vi=2gh-
IozcTaBuM BMeCTO v ero 3Hauenne — 500 m/cek, BMecTo g — 10 M/cex’;
nMeeM
250 000 =204 »
OTKyZ1a
h=12500m =12 5xm -

Ho ecnu Monekynbl Bo3ayxa HE MOTYT B3jeTaTh Bbille 12)2 KM, TO OTKY-
Ja OepyTcs BO3IYLIHBIE MOJICKYJIBI BBIIIE 3TOH rpaHuibl? Bens kucmopon,
BXOJISIIUI B COCTaB Hamiedl atMocdepsl, 00pazoBaiics OJH3 3eMHOH IMOBEpX-
HOCTH (U3 YTIIEKHUCIIOTO Ta3a MesTeIbHOCTRhIO pacTeHnit). Kakas ke cua mof-
HsJIa U yAEpKHBaeT ux Ha BeicoTe 500 u Ooyiee KHIOMETPOB, I1e 0€3yCIOBHO
YCTaHOBIICHO MPUCYTCTBHE ce0B Bo3ayxa? dusmka maéT 31ech TOT e OT-
BET, KaKOW yCIBIIIAN ObI MBI OT CTaTUCTHKA, eciy OBl cripocwin ero: «Cpen-
HSS MIPOJOJDKUTEIBHOCTD YeIOBeUecKOoi sxu3Hu 40 JieT; oTKyna xe OepyTes
80-netHue crapuxku?» Bc€ nemo B TOM, YTO BBINOJIHEHHBIH HAMU PacyéT OT-
HOCUTCSI K Cp e Hel, aHe peaabHOil Mojiekyse. CpemHss MoyeKyia ooa-
JIaeT CEKyHJHOH CKOPOCTBIO B %2 KM, HO PeabHbIE MOJICKYJIbI BMKYTCS OJTHH
MeJUIeHHee, Apyrue OwicTpee cpenHeid. [IpaBna, mpomeHT MoneKys, CKOPOCTh
KOTOPBIX 3aMETHO OTKJIOHSIETCSI OT CpeJHEH, HEBEIHMK M OBICTpO yOBIBaeT ¢
BO3pacTaHWEM BEIMYMHBI STOTO OTKJIOHEHMs. M3 BCEro 4mcia MOJEKyI, 3a-
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KJIFOUAIOIIUXCSl B JaHHOM 00BEMe kucnoposa npu 0°, Tonsko 20% obnanaror
ckopocTtbio oT 400 1o 500 M B cekyH[y; MPUOIM3UTEIBHO CTOJIBKO YK€ MOJIe-
Ky OBIDKeTcst co ckopocthio 300400 m/cek, 17% — co ckopoctsio 200-300
Mm/cek, 9 % — co ckopocthio 600700 m/cex, 8 % — co ckopocteio 700-800
m/cek, 1% — co ckopoctpio 1300-1400 m/cex. HeGompmras gacts (MeHbIIE
MWJUTHOHHON JIONTM) MOJIEKYN mMeeT cKopocTh 3500 m/cek, a 3Ta CKOpOCTb
JIOCTATOYHA, YTOOBI MOJIEKYJBI MOTJIM B3JIETETh Nake Ha BBIcOTy 600 KM.
JleHcTBUTENBHO, 35007 =20k, OTKY A 5, _ 12250000, 7. e. cpime 600 kM.
20

CTaHOBHTCS TIOHATHBIM IPHCYTCTBHE YAaCTHI[ KUCIOPOAA Ha BBICOTE CO-
TEH KHJIOMETPOB HaJ 3¢MHOW HOBEPXHOCTBIO: 3TO BHITEKAET U3 (PH3MUYECKUX
CBOHCTB ra3oB. MoJIeKyJIbl KUCIOPO/a, a30Ta, BOASHOTO Iapa, YIJIEKHUCIOro
ra3a He 001agaoT, OJHAKO, CKOPOCTSIMU, KOTOPBIE TIO3BOJIHMIN OBl M COBCEM
MOKUHYTh 36MHOM 1map. st 3Toro Hy>kHa CKOpPOCTh He MeHblIe 11 kM B ce-
KyHIY, a TOJOOHBIMU CKOPOCTSIMH TIPH HEBBICOKHX TeMIIEpaTypax 00IagaroT
TOJBKO €IWHUYHBIE MOJIEKYJIbl Ha3BaHHBIX Ta3oB. BoT mouemy 3emns Tak
MPOYHO YIEPKUBAET CBOIO aTMOC(EpHYyI0 000704Ky. Bpramcneno, 4ro mis
MOTEPH MOJIOBUHEI 3aIaca Ja)ke CaMoro JIErKOro U3 ra3oB 3eMHOW aTMoc(epbl
— BOJZIOpPOAa — IOJDKHO MPONTH YHCIIO JIET, BhIpaxarmomieecs 25 mudpamu.
MHUJUTHOHBI JIET HE BHECYT HMKAaKOTO M3MEHEHHsI B COCTaB M Maccy 3eMHOMU
aTtMocQephl.

UToOBl pa3bsCHUTD TENEpb, oueMy JIyHa He MOXKET yIepKUBaTh BOKPYT
ce0st Too0HOIt ke aTMocdepsl, ocTaéresl 10cKa3aTh HeMHOro. Hanpspkenue
CHUIIBI TsDKecTH Ha JlyHe B miecTh pa3 ciabee, 4yeM Ha 3emiie; COOTBETCTBEHHO
3TOMY CKOPOCTbH, HEOOXOMMMAas IJIsl TIPEOIOJICHUST TaM CHJIBI TSDKECTH, TOXKE
MeHbIIIe U paBHA Bcero 2360 m/cek. A Tak KaKk CKOPOCTh MOJIEKYJ KHCIOpo/a
M a30Ta IPU YMEPEHHOH TEMIIEpaType MOXKET MPEBBIIIATh 3TY BEIHUYHHY, TO
MOHATHO, 4TO JIyHa noymkHa ObLta OBl HETIPEPBIBHO TEPATH CBOIO aTMocdepy,
ecni Obl OHa y He€ oOpa3oBbiBajiack. Korna yneryuarcs Haubosee ObicTpbie
U3 MOJIEKYJI, KPDUTHUECKYIO CKOPOCTh MPUOOPETYT JAPYTUe MOJIEKYJIbI (TaKOBO
CJIeICTBUE 3aKOHA PACIpENEICHUs CKOPOCTEH MeXIy dacTUIlaMH rasa), U B
MHPOBOE IPOCTPAHCTBO JIOJDKHBI OE3BO3BPATHO YCKONB3aTh BCE HOBBIE U HO-
BbIE YaCTHIBI aTMOcdepHoil 0boouky. [To ncTedeHnn 10CTaTOYHOTO MpoMe-
JKYTKa BpeMEHH, HUYTOKHOTO B Maciitabe Mupo3naHus, Bcs aTMocdepa 1o-
KHHET HOBEPXHOCTh CTONb CJ1a00 MPUTATHBAIOIIET0 HEOECHOTO Tena.

MOXHO JOKa3aTh MaTEMaTHIECKH, YTO €CIIM CPEIHSS CKOPOCTh MOJIEKYI
B aTMoc(epe IUIaHeTHl JaXe BTPOE MEHBIIE NpeNeNbHOM (T. €. COCTaBIseT
s JIyaer 2360:3 = 790 m/cek), To Takas arMocepa IOHKHA HANOJIOBUHY
paccesTbCsi B TEUEHHE HECKOJIBKUX HeNelnb. (Y CTOHYMBO COXPAHATHCS aTMO-
cdepa HEOECHOTO Tema MOXKET JIMIIb [IPU YCIOBUH, YTO CPEAHSSI CKOPOCTh €&
MOJIEKYJI MEHbIIIE OJTHOM MATOU OJIN OT MpeNeIbHOU CKOPOCTH. )

Bricka3biBasack MbBICIbL — BEpHEE, MEUTa, — YTO CO BPEMEHEM, KOT'Jla 3eM-
HOE YeJIOBEYECTBO MOCETUT U MOKOPHUT JIyHY, OHO OKPYXHT €€ MCKYyCCTBEH-
HOHN atMoc(epo U caenaeT TakuM 00pa3oM NpUrogHoi it oburanus. [o-
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CJIe CKa3aHHOTO YWTATENIO JOJDKHA OBITh SICHA HECOBITOYHOCTH MOAOOHOTO
npeanpusitad. OTcyTcTBHE aTMOc(ephl y HAllero CHyTHHKA — HE CITydai-
HOCTb, HE KalpHu3 MPUPOJBI, @ 3aKOHOMEPHOE CJIEACTBHE (PU3NYECKHX 3aKO-
HOB.

[ToHATHO TakXke, YTO MPUYMHBI, IO KOTOPHIM HEBO3MOXKHO CYIIECTBOBA-
HHe atMocdeps! Ha JIyHe, HOKHBI 00YCIOBINBATH €€ OTCYTCTBHE BOOOIIE Ha
BCEX MHPOBBIX TeJlaxX CO CJaObIM HANPSHKEHHEM CHIIbI TSDKECTH: Ha acTepOH-
J1aX ¥ Ha GOMBIIMHCTRE CITYTHHKOB ILIAHET .,

Pa3mepsI JiyHHOT0 Mupa

OO 3TOM, KOHEYHO, C TIOJIHOH ONpPeAeIEHHOCTEI0 TOBOPST YUCIIOBBIC JaH-
Hble: BeinunHa nquametpa Jlynst (3500 kM), noBepxHocTH, 00bEMa. Ho uucia,
HEe3aMEHHUMBIC NIPH pacyérax, OSCCHIIBHBI JaTh TO HAIJIJAHOE NpECTaBICHHE
0 pa3Mepax, Kakoro Tpedyet Haiie Booopaxenue. [lone3Hno OyaeT o0paTuThes
JUISL 9TOTO K KOHKPETHBIM COIIOCTABJICHHUSIM.

CpaBHHUM JYHHBIN MaTepuk (Beab JIyHa — CIUIOIIHON MaTepuK) C MaTepu-
KaMu 3eMHOTO mapa (puc. 40). 9To ckakeT HaM OOJbINe, HEXKEIH OTBICUEH-
HOE YTBEp)KICHHUE, YTO MOJHAsI IOBEPXHOCTH JIYHHOTO 1Iapa B 14 pa3 MeHsblie

\ |

|
Lo
T

Puc. 40. Pazmeps! JIyns! o cpaBHeHuto ¢ matepukoM EBpomnsl. (He crnenyer, oqnako,
3aKJII0YaTh, YTO HOBEPXHOCTH JIyHHOTO IIapa MEHbIIE TOBEPXHOCTH EBPOIEL.)

3EMHOM TIOBEPXHOCTH. Ilo YHCTYy KBaAPAaTHBIX KUJIOMETPOB IMOBEPXHOCTH HaA-
mero CIyTHUKa JIMIb HEMHOTUM MECHBLIIC MMOBEPXHOCTHU ob0enx AMepI/IK. A Ta

UB 1948 r. Mockosckwmii actporom FO. H. JTumckuit, T0-BHANMOMY, OGHAPYKHI HANHUHE
Ha Jlyne cienoB atmocdepsl. Obmias macca JyHHON atMoc(hepbl MOXKET COCTaBISITH He Ooiee
OJTHO# CTOTBICSYHOM 101K 3eMHO# aTMocdepsl. (IIpum. ped.)
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gactb JIyHBI, KOTOpas obpameHa K 3eMiie U JOCTYyITHA HalleMy HaOJII0IeHUIO,
MOYTH B TOYHOCTHU paBHa momaau KOxuoit AMepuku.

YT00HI crenaTh HATISAHBIMA Pa3Mephl IYHHBIX «MOpPE» 10 CpaBHEHUIO
¢ 3eMHBIMH, 37ech (puc. 41) Ha kapTy JIyHBI HalOXEHBI B TOM XK€ MacIiTade
koHTYpHI UépHoro u Kacnmiickoro mopeii. Cpa3y BHIHO, UTO JTYHHBIC «MOPS»

HETETRN

A}

N

L

\

LTI

Puc. 41. 3emMHbIe MOpPS IO CpaBHEHUIO ¢ TyHHBIMU. YépHoe u Kacnuiickoe mops,
nepeHecéHHble Ha JIyHy, ObuTH ObI TaM OoJblie BeeX JTyHHBIX Mopeit. (Lludpamu o6o-
3HaueHbl: | — Mope O6nakoB, 2 — Mope Bnaxxnoctu, 3 — Mope ITapos, 4 — Mope
Scnoctn.)

HE 0COOEHHO BCJIMKH, XOTA U 3aHUMAIOT 3aMCTHYIO 4aCTb AMCKaA. MOpC ScHo-
ctu, Hanpumep (170 000 km?), npuGIM3UTENBHO B 2% pasa MeHbIne Kacmuii-

CKOTO.
3aTo Cp€au KOJBLUEBBIX I'Op .HyHLI HUMCIOTCA IMOJJIMHHBIC T'MI'aHThI, KAKUX
HeT Ha 3emue. Hampumep, KpyroBoi Baj TOpbl [ prManbam OXBaThIBaeT IO-
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BEPXHOCTH, OOJBINYF0, HEXKEH Iomanas baiikambckoro o3epa. BHyTpu 3Toi
TOPBI MOTJIO OBI IIETMKOM MOMECTUTHCS HEOOJIBIIOE TOCYAaPCTBO, HAIPUMED
benbrus unu HIBelinapust.

JlyHHBIe neiiza:xxu

Dotorpadun TyHHONH MOBEPXHOCTH BOCIPOM3BOIITCSA B KHUrax Tak 4ac-
TO, YTO BHJ] XapaKTepHBIX 0COOEHHOCTEH JYHHOTO peiibeda — KOJNBIEBBIX TOp
(puc. 42), «IMpKOB» — 3HAKOM, BEPOSTHO, KAKJIOMY W3 HAIIMX YHUTATeJeH.
Bo3MO0HO, 4TO MHBIE HAOMIOaNH JIYHHBIE TOPBI U B HEOOJbIIYIO TPYOyY; st

9TOr0 IOCTaTOYHA TPYOa ¢ OOBEKTHBOM B 3 CM.

Ho Hu ¢otorpaduu, HE HAOMIONCHUS B TEJIESCKOI HE JAIOT MpeicTaBie-
HHS O TOM, KaKoH Ka3ajach Obl JIyHHAs IOBEPXHOCTh HAOIIONATeNI0o HA Ca-
Mo#i Jlyne. Cros HEmOCPEACTBEHHO BO3JE JYHHBIX TOp, HaOIIOmaTenb
BUJIeN OBl UX B MHOHM NEPCHEKTHBE, 4eM B Teneckor. OIHO Aeno paccMaTpu-
BaTh MPEIMET C OOJIBIION BBICOTHI U COBCEM MHOE — cOOKY BOMM3H. [Tokaxem
Ha HECKOJIbKUX MpUMepax, B 4éM MposBIsieTcst 310 pasznuyue. ['opa Dpatoc-
(en mpezcraBisieTcss ¢ 3eMIIM B BHJE KOJBIEBOTO Baja ¢ MMKOM BHYTpH. B
TENECKOIl OHA BBIPHCOBBIBACTCS pebe(HO M pe3ko Omaromaps 4€TKUM, He-
Pa3MBITBIM TeHSIM. B3risiHute, onHako, Ha e€ npoduib (puc. 43): BBl BUIHTE,
YTO [0 CPABHEHUIO C OTPOMHBIM IMOMEPEYHHUKOM IMpKa — 60 KM — BBICOTa
BaJla M BHYTPCHHETO KOHyCa OYCHb Maya; OTJIOTOCTh CKJIOHOB emeé Ooiee
CKpaJbIBACT UX BBICOTY.

BooOpasure cebsi Temeps OpOAANINM BHYTPH 3TOTO HUPKAa W TOMHHTE,
YTO MONEPEYHUK €T0 PaBEH paccTOsHUIO oT Jlagoxkckoro o3epa g0 PuHCKOTO
3anuBa. EnBa nu yioBuTe BB TOTAA KOJIBIIEOOpa3HyIo (opMy Baia; K TOMY JKe
BBIITYKJIOCTE MMOYBBI CKPOET OT BaC €0 HMXKHIOIO YaCTbh, TaK KakK HyHHLIﬁ To-
PH30HT BJABOE TECHEE 3EMHOr0 (COOTBETCTBEHHO BYETBEPO MEHBIIEMY
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JMaMeTpy JIyHHOTO Imapa). Ha 3eMie uenoBek cpeqHero pocra, CTosl Ha POB-

HOM MECTHOCTH, MOXKET BUJICTh BOKPYT ce0s He nmanee 5 kM. OTO BBITEKACT U3
40 60 xm

Dk
ST
T
00
Puc. 43. [Ipodunb 00nbLI0I KOTBLEBOM FOPHIL.

)

D=+~2Rh,

rae D — madbHOCTB B KM, /i — BBICOTA IJ1a3a B KM, R — paiuyc IUIAHETHI B KM.
IToncraBuB B He€ maHHbBIe It 3eMid U I JIyHBI, y3HAEM, 9TO LIS de-
JIOBEKA CPEeTHETO POCTa AATBHOCTh TOPH30HTA

hOpMyIIBI IATBHOCTH TOPH30HTA '

Ha 3eMJe ............ 4,8 kMm,
Ha JIyHe .....c........ 2,5 KM.

Kakas kapruna mnpejcraBuiack Obl HAOJIONATENIO BHYTPH OOJIBILIOTO
JIYHHOTO ITMpKa, MoKa3biBaeT puc. 44. (JlanmmadTt n3o0pakéH Uit Ipyroro
GonpIioro nmupka — Apxumena) Henpasna nmu: oOmupHasi paBHHHA C IETIHIO
XOJIMOB Ha TOPH30HTE MaJIo MOXO0Ka Ha TO, YTO OOBIYHO TPEJICTABIAIOT cede
IIPU CJIOBAX «JIyHHBIN LIUPK»?

OdyTHBIIHKCH 1O APYTYIO CTOPOHY Baia, BHE IMpPKa, HAOMIOAATEINb TaKKe
yBUzAEa OB HE TO, YTO OXKMAaeT. Hapy)XHBIH CKaT KOJBLIEBOH TOpPHI (Cp. pHUC.

Puc. 44. Kaxyto kapTuHy yBuen Ob HaOJIIoqaTelb, HOMEIIEHHEIN B IIEHTPE

00JIBILION KOJIBIIEBOM TOpHI Ha JlyHe.
43) NOAHMUMACTCA CTOJIb OTJIOTO, YTO MYTHHUKY OHA BOBCC HC MPCACTABUTCS
I‘OpOfI, a T'JIaBHOC, OH HE CMOXCT y6e£[I/ITBC$I, YTO BHAMMAA UM XOJIMUCTasA
I'psaaa €CTh KOJIbLCBAA ropa, MMCHOMIAsA KPYTIYHO KOTJIOBUHY. I[J'IH 9TOro IMpu-

V'O BBIYHCICHHH JATBHOCTH TOPU30HTA CM. MO «3aHMMATENbHYIO0 I'€OMETPHIO», TJIaBYy
«I'me HEOO ¢ 3eMIIEI0 CXOIATCS».



nércst mepebpatbesi yepe3 e€ rpedeHb, 1a M TYT, KaK MBI yXXe OOBSICHUIH,
JYHHOTO QJIBIIMHUCTA HE 0)KUAAET HIYETO IPUMETaTEeITHHOTO.

Kpome orpoMHBIX KONBIEBBIX JIYHHBIX rop, Ha JIyHe nmeercs, npasia, u
MHO>KECTBO MEJIKUX IJUPKOB, KOTOPBIE JIETKO OXBAaTUTh B30POM, AK€ CTOS B
HerocpeacTBeHHOW Omm3nu. Ho BbICOTa MX HMYTOXHA; HAOMIOAATENb €ABA JIN
OyZeT 37ech MOPaXEH YeM-JIH00 HEOObIYaHBIM. 3aTO JIyHHBIC TOPHBIC XPeo-
ThI, HOCSIIIME Ha3BaHHE 3eMHBIX rop: Anbmnsl, KaBka3, AIeHHUHBI U T. 1., CO-
MEPHUYAIOT C 3eMHBIMH 110 BBICOTE U AocTUraioT 7-8 kM. Ha cpaBHuTENsHO
MaJleHbKO JIyHe OHM BBITJISIAT BeChbMa BHYIIUTEIBHO.

OtcyrctBue atmocdepsl Ha JIyHe W cBs3aHHas ¢ 3TUM PE3KOCTh TeHEH
CO3JIAf0T TPH HaOJIIOAEHUH B TPYOy JIIOOONBITHYIO MILTIO3HIO: MaJeHIIne He-
POBHOCTH TIOYBBI YCHIIMBAIOTCS M TIPEICTABIAIOTCS BEChbMa pelbe(HBIMU.

[TonoxxnTe MONIOBHHY TOPOIINHEI BBITYKIIO-

L_ CTBIO BBepX. Bemmka mm oma? A
Puc. 45. T[Tonosuna ropommmHe! 0TOpa- TOCMOTPMTE, - KaKYIO JUTHHHYIO TCHE OHa
CBIBAET mpH Kocou ockemermi ymn-  OTOpackBaer  (puc. 45).  Ilpu  GokoBom
HYIO TeHb. ocsemienny Ha JIyne Tenp OpiBaeT B 20 pa3

6oJbIIe BBICOTHI TOTO TeNa, KOTOpoe €€ 0TOpachIBaeT, U ATO COCIY)KUJIO ac-
TPOHOMAaM XOpPOIUIYIO CIYXOy: Onarojaps JJIMHHBIM TEHSM MOXXHO HaOIIto-
JaTh B Teneckon Ha JlyHne mpenmetst BeicoToit B 30 M. Ho To ke oOGcTosTEND-
CTBO 3aCTaBJIIET HAC MPEYBENNYMBATh HEPOBHOCTH JIyHHOH nouBkl. ['opa ITu-
KO, HarpuMmep, Tak pe3Ko OOPHCOBBIBAECTCS B TEJECKOII, YTO HEBOJBHO IPE-

Puc. 46. I'opa [Tuko kaxkeTcst B TEIECKOI KPYTOil U OCTPOH.

cTaBJisienb e cebe B BHIE OCTPOU M KpyToi ckaubl (puc. 46). Tak e€ u u3o-
Opaxann B mpexxsHee BpeMs. Ho, HaOmonas e€ ¢ JIyHHOH NMOBEPXHOCTH, BBI
YBHJIETHN OBl COBCEM MHYIO KapTHHY, — TO, 4TO U300paskeHo Ha puc. 47.

3aro npyrue 0COOEHHOCTH JIyHHOTO penbeda HaMH, Ha000pOT, HEl0O0Ie-
HHUBaIOTCs. B Teneckon Mbl HabonaeM Ha MOBEpXHOCTH JIyHBI TOHKHE, elBa
3aMETHBIC TPEIIMHBI, U HAM Ka)XETCS, YTO OHH HE MOTYT UIPaTh CYLICCTBEH-
HOH posn B JiyHHOM nenzaxe. Ho mepeHecéHHbIE Ha MOBEPXHOCTh HALIETO
CITyTHHKA, MBI YBU/IEJIH OBl B 3THUX MECTaX y CBOMX HOT ITyOOKyI0 4EpHYIO
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MPOTIACTh, MPOCTUPAIOILYIOCS Janeko 3a ropuzoHt. Emé mpumep. Ha Jlyne
ecTb Tak HaspiBaeMas «lIpsmas cTeHa» — OTBECHBIH yCTYI, IPOPE3bIBAIONINN

Puc. 47. Habnronareinto Ha TyHHOM TOBEpXHOCTH ropa [1uko mokasanach Obt
OTJIOrOM.

onHy u3 e€ paBHUH. Buas a1y cteHy Ha kapte (puc. 48), Mbl 3a0bIBacM, 4TO
ona nuMeeT 300 M BBICOTHI; HaX OCHOBaHHMS CTEHBI, MBI OBLTH OBI T10-

Puc. 48. Tax Ha3biBaemas «IIpsimas creHay
Ha JIyHe (BHJ B TeIECKOI).

JTaBJIEHBI €€ TpaHaro3HOCTRI0. Ha prc. 49 Xymo)KHUK MONBITANCS N300pa3suTh
3Ty OTBECHYIO CTEHY, BUIUMYIO CHU3Y: €€ KOHEI TepseTCs TJIE-TO 3a TOpH-
30HTOM: Belb OHa TsHeTcss Ha 100 kM. TOYHO Tak e U TOHKHE TPEIIUHBI,
pas3jinyacMbIC B CUJIBLHBIN TEJICCKOIl Ha HyHHOﬁ MOBEPXHOCTHU, NOJLKHBI B Ha-
Type NPEACTaBIATh OIPOMHBIE IIpoBaisl (puc. 50).
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Puc. 50. OziHa u3 IyHHBIX «TpEIIMH», HAaOJIF01aeMasi B HETOCPEACTBEHHOM
6mm30cTH.

JlyHHoe He0o
Uépubiit HEOOCBO

Ecnu 6b1 xuTens 3emim MOT O4yTHThCS Ha JIyHE, BHUMaHHE €ro NpH-
BJICKJIM OBI IPEXKAE APYTUX TPH HEOOBIUAHBIX OOCTOSTENBCTBA.

Cpa3zy ke O6pocuiics OBl B TJ1a3a CTpaHHBIN I[BET AHEBHOTO Heba Ha JlyHe:
BMECTO MPUBBIYHOTO TOJIyOOT0 KYIOJIa PacCTUIIANCS Obl COBEPLICHHO YEPHBIN
HeOOCBOJ, yCcesHHBIN — Ipu sipkoM cusHuM ConHIa! — MHOXKECTBOM 3BE31,
4&TKO BBIACTIAIONUXCA, HO COBCPIICHHO HE MCPHAIOIIHNX. HpI/ILII/IHa 9TOTO0
SIBJICHUSI 3aKJIFOYAETCS B OTCYTCTBUM Ha JIyHe atmMocdepsl.

«["omyGoii cBox sicHOTO M yrcTOro Heba, — roBopuT DraMMapuoH CBOW-
CTBEHHBIM €MY JXHBOIIMCHBIM SI3BIKOM, — HEXKHBIH PYMSHEI| 30pb, BEINYECT-
BEHHOE 3apeBO BEUYEPHUX CyMEpEK, Yapyromias KpacoTa IIyCTbIHb, TyMaHHas
JIallb TI0JICH 1 JIyTOB, M BBI, 3ePKAJIbHBIE BOJBI 03EP, N3PEBIIE OTPAKAIOIIUE B
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ceOe manékue nazypHele HeOeca, BMEIIAIOINE [eNTyI0 OECKOHEUHOCTh B CBOMX
rmyOuHax, — Ballle CyIIECTBOBAaHWE M BCS KpacoTa Balllad 3aBUCST HCKIIOUH-
TEJNBHO JIMIIb OT TOU JIErKOH 000JI0UKH, KOTOpasi MPOCTHPAETCS HaJl 3eMHBIM
mapoM. be3 He€ Hu OJHON U3 3TUX KapTHH, HU OJHOM M3 3TUX IBIIIHBIX Kpa-
COK He cymiecTBoBaio 0b1. BMecTo ma3ypHo-romy6oro Heba Bac OKpy»Kayio OBl
OecnpenensHoe Y€pHOE MPOCTPAHCTBO; BMECTO BEIMYECTBEHHBIX BOCXOJOB U
3axkaToB CoJHIIa JHU Pe3KOo, 0e3 Mepexo10B, CMEHIUCH Obl HOYaMH ¥ HOYH —
JTHAMH. BMecTo HeXHOTO TONyCBeTa, HapAIIero BCIOLY, KyAa MpsMO He IOo-
nasaoT ocienuTeNbHble Tyud CollHIa, SpKUi CBET OBbLT ObI JIMIIb B MECTax,
IPSIMO 03apEHHBIX JHEBHBIM CBETHIIOM, a BO BCEX OCTAIBHBIX Iapuia ObI Tyc-
Tasi TEHbY.

JlocTaTo9HO HEKOTOPOTO pa3pexeHust aTMochepbl, 4ToOBI TOIyO0H IBET
HeOa 3amMeTHO moTeMHen. KomManaa Tparndecku moruoIIero COBETCKOro cTpa-
Toctara «OcoaBHaxuM» Ha BbIcoTe 21 KM BHzena Haj coOoi mouTH 4EpHOE
He0o. PaHTacTHYECKas KapTUHA OCBELICHUS IIPUPO/BI, HAPUCOBAHHAS B MPH-
BEeZEHHOM OTPBIBKE, IOJHOCTBIO ocymiecTBisieTca Ha JlyHe: u€pHoe HeOo,
OTCYTCTBHE 30pb U CyMEpEK, OCIECNUTEIbHAs APKOCTh OCBEICHHBIX MECT U
CTOJIb K€ pe3Kas, 0e3 MOIyTOHOB, T'YCTOTa TEHEH.

3emias Ha HeOe JlyHBI

Bropast nocronpumeuarenbHocTh Ha JIyHe — BUCAIIMI B HeOe OrpOMHBII
jquck 3emnd. [lyTemnecTBEHHUKY OKaXeTCs CTPAHHBIM, UTO TOT 36MHOM HIap,
KOTOpBIH 1pH 0TNETe Ha JIyHYy OBLT OCTaBIICH B H M 3 Y , HEOXKUIAHHO OYYTHII-
CA3IECB BBEPXY.

Bo BceneHHOW HET OAHOrO AN BCEX MHPOB BEpXa M HHU3a, U Bac HE
JIOJDKHO YIMBIISITH, YTO, OCTaBUB 3E€MIII0 BHH3Y, BBl YBUAEIU ObI €€ BBEpXY,
HaxoJsch Ha JlyHe.

Bucsmmii B iyHHOM He0e AMCK 3eMIJIM OTPOMEH: MONEPEYHHUK €ro MpH-
OIM3UTENIFHO BUETBEPO OOJIBIIE MONEPEYHIKA 3HAKOMOTO HaM JIyHHOTO JHCKa
Ha 3eMHOM HeOe. DTo — TpeTuil mopakarommii Gpakrt, KOTOpbIi 0XKHUIAET JTyH-
HOTO IyTellleCTBeHHUKA. Eciy B JyHHBIE HOUM JaHAIA(THl HAIK JOCTATOY-
HO XOpOIIO OCBEIIEHbI, TO HOYM Ha JIyHe mpu iydaX MOJHOW 3eMiu C JTHC-
KoM, B 14 pa3 OGoybIINM JIYHHOTO, JOJDKHBI OBITH HEOOBIYaiiHO CBETIIBI. SIp-
KOCTb CBETHJIA 3aBUCHUT HE TOJBKO OT €r0 JUaMeTpa, HO U OT OTpaXkaTeIbHOU
CIIOCOOHOCTH €ro IMOBEPXHOCTH. B 3TOM OTHOIIEHNMHM 3eMHasi TOBEPXHOCThH B
LIECTh Pa3 NPEBOCXOUT JIYHHYIO); TI0TOMY CBET TOJHON 3eMIM JO0IDKEH
ocsemarts JIyHy pa3 B 90 cuibpHeEe, YeM MONHBIA MecsIl ocBenaeT 3emio. B
«3eMHBIe HOUM» Ha JlyHe MOKHO OBLIO OBI YUTATh MENKYIO redaTh. OcBenie-

! Jlynnas mouBa, cieloBaTeTLHO, BOBCE He 6easi, Kak OOBIMHO TYMAIOT, a CKOpee TEMHa.

OTO HE MPOTUBOPEUUT TOMY (hAKTY, YTO OHA CHsET OebIM cBETOM. «COTHEUHBIN CBET, OTPaXEH-

HBIIT Taske OT Yy€pHOro mnpeamMera, ocraéres 6ensiM. Eciu Obl JIyHa OblTa oneTa B caMblii U€pHBbIi

Oapxar, oHa BCE-TakHM KpacoBaiach Obl Ha HeOe Kak CepeOpHCTHI TUCK», — nuiieT THHIAIb B

cBoeil kHure o ceere. CoCOOHOCTD JIyHHOW MOYBBI pacceuBaTh 03apsrolUe €€ COMTHEUHBIE JIyYl
B CpelHEM OJIMHAKOBA C PACCEHBAIOMICH CIIOCOOHOCTBIO TEMHBIX BYJIKaHUYECKUX HOPOJ.

65



HHE JIyHHOH MOYBBI 3eMJIEH HACTOJIBKO SIPKO, YTO MO3BOJIAET HAM C PACCTOS-
Hust 400 000 kM pa3znuyaTh HOYHYIO YacTh JIYHHOTO IIapa B BHUIE HEACHOTO
MEpIaHUs BHYTPH Y3KOTO CEpIia; OHO HOCHT HAa3BaHHUE «IICTIEILHOTO CBETa»
Jlynsr. BooOpasure 90 MONHBIX JyH, JHIOMUX ¢ HeOa CBOW CBET, Ja MIPUMUTE
emé BO BHIMAaHKUE OTCYTCTBHE Ha HAIllEM CITyTHHKE aTMOC(eEpBl, OTJIONIA0-
IIel 4acTh CBETa, U BHI IIOJIy4HTE HEKOTOPOE MpEJCTaBlIeHHE O eepuaecKon
KapTHHE JIyHHBIX MeH3axel, 3aJINTHIX CPe HOUM CUSHUEM ITOJTHON 3eMiIn.

Mor 51 OBl IyHHBIH HaOJIIOAATENh pa3iNyaTh Ha 3¢MHOM JIUCKE O4YepTa-
HUsSI MaTepuKoB M oKeaHoB? PacmpocrtpaneHo ommbodHOe MHEHHe, OynTo
3emist B HeOe JIyHBI mpeacTaBiseT HEYTO MOXO0XKee Ha IIKOJIBHBIA TiIo0yc.
Tak e€ u n300pakaroT XyM0KHUKH, KOTAAa UM MPUXOANUTCS PUCOBATh 3€MHOU
Iap B MHPOBOM IIPOCTPAHCTBE: C KOHTypaMH MaTEPHKOB, CO CHEXXHOW IIar-
KOH B MOJISIPHBIX O0JACTSAX | T. 1. MOApOOHOCTSIMU. Beé 3TO Hamo oTHecTH K
obnactu ¢anrazun. Ha 3eMHOM m1ape npu HaOJIIOJCHNH M3BHE HENb3S Pa3iIH-
4yaTh Takux Aeraneid. He roBops yxxe 06 obmakax, 0OBIYHO 3aCTHIIAIOIINX I10-
JIOBUHY 3E€MHOM IOBEPXHOCTH, cama aTMoc(epa Halla CHJIBHO PacCEHUBAacT
COJTHEYHBIE JIyYH; TI03TOMY 3eMJIsl IOJDKHA Ka3aThCsl CTOJb JKE SIPKOH U CTOJNb
K€ HENPOHMIIAEMOH Ul B30pa, Kak Benepa. MccnenoBaBimuil 3T0T BOIIPOC
MyJIKOBCKHI acTpoHoM ['. A. TuXoB mumier:

«CMOTpst Ha 3eMITI0 U3 TIPOCTPAHCTBA, MBI YBUIEIH OBl JANUCK IIBETA CHJIIb-
HO OernecoBaroro HeOa W eIBa JIM PA3IMYMIN OBl KaKHe-THOO MOAPOOHOCTH
caMol MOBEpXHOCTU. ['pomMajgHast 4acTh MAAAIOLIET0 Ha 3EMI0 COJIHEUHOTO
CBETa yCIICBAET PACCEATHCS B IPOCTPAHCTBE aTMOCc(epolt U BceMt e mpume-
CSMH paHbllie, YeM JO0MAET N0 MOBEPXHOCTH caMOi 3eMiu. A TO, UTO OTpaXka-
€Tcs CaMOI0 OBEPXHOCTBIO, YCIIEET OMATh-TaKH CHIIBHO OCIIa0eTh BCIICICTBHE
HOBOTO paccessHusA B aTMochepe».

Wrak, B To Bpems kak JlyHa OTYETIMBO MOKA3bIBACT HAM BCe MOAPOOHO-
CTH CBOEH MOBEPXHOCTH, 3eMJIsl CKpBIBaeT cBOE IO OT JIyHBI, 1a U OT BCei
BCEJICHHOU I10J1 CHSIIOIINM MTOKPBIBAJIOM aTMOC(EpPHI.

Ho He TONBKO 3TUM OTJIMYAETCs JIyHHOE HOYHOE CBETHJIO OT 3eMHoro. Ha
Halem He6e MECALl BOCXOJUT M 3aXO0AUT, OIIMChIBAA CcBOM IIyTb BMECTE CO
3BE3HBIM KyrojioM. Ha myHHOM HeOe 3emilst Takoro JBMXKEHUsI HE COBepIla-
eT. OHa He BOCXOJUT TaM U HE 3aXOJAUT, HE IPUHUMAET Y4acTUs B CTPOMHOM,
Yype3BbIYAHO MEAJICHHOM IIECTBUHM 3BE31. [IouTH HENMOABMKHO BUCUT OHA Ha
HeOe, 3aHUMas JJIsl KaKA0ro MyHKTa JIyHBI ompenenéHHoe MON0KEHNE, B TO
BpeMs Kak 3BE3IbI MEAJICHHO CKONB3AT Hmo3anu Heé. JTo — ClencT-
BHE YK€ PACCMOTPEHHON HAMH OCOOEHHOCTH JIyHHOTO ABHKEHHS, COCTOSIICH
B ToM, uTo JlyHa oOpamieHa K 3emiie BCeraa OIHOW M TOIl K€ JacThIO CBOEH
noBepxHocT. st ayHHOro Haburoaatens 3eMisl MOYTH HEHMOABUKHO BUCHT
Ha HeOecHOM cBoze. Ecnu 3emms CTOMT B 3€HHTE KAaKOTO-HHOYIh JYHHOTO
KpaTepa, TO OHa HUKOTJ]a HE MOKHJIaeT CBOETO 3eHUTHOIO MojoxeHus. Eciu ¢
Kakoro-HUOY/b IMyHKTa OHA BUJIHA HAa FOPH30HTE, OHA BEYHO OCTAETCs Ha To-
PH30HTE 3TOr0 MecTa. TOJBKO JIyHHBIE JIMOpanuy, 0 KOTOPBIX MBI yxKe Oece-
JIOBAJIM, HECKOJILKO HApyIIaloT 3Ty HETOJBM)KHOCTH. 3BE3IHOE HEOO coBep-
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IIaeT 1Mo3aJi 3eMHOTO JAHMCKa CBOE MEIUIEHHOe, B 27% HAIlMX CYTOK, Bparle-
aue, ConHie 06xoaut Hebo B 29%4 CyTOK, IIAHETHI COBEPINAIOT ITOT00HBIC Ke
IBIDKCHUS, W JIMIIb OJHA 3eMJIA MOYTH HETOABIDKHO MOKOUTCS Ha YE€PHOM
HeOe.

Ho, ocraBasice Ha ogHOM MecTe, 3emis ObICTpO, B 24 waca, Bpamaercs
BOKPYT CBOCH OCH, U eciii ObI Hallla atmocepa OblIa mpo3payHa, 3eMiist MOT-
na OBl CIYXUTh JUIsi OyIyHIMX MacCaKUPOB MEKIUIAHETHBIX KOpadiiei ynoo-
HelmmMu HeOecHbIME dacaMu. Kpome Toro, 3emis uMeer Takue ke (asbl,
Kakue mokasbiBaeT JlyHa Ha HarreM HeOe. 3HAYUT, HAIll MUpP HE BCETAa CHSET
Ha JIYHHOM HeOe TIOJTHBIM JIUCKOM: OH TMOSIBIISICTCS TO B BUJIE MONYKPYyTa, TO B
BUJIC cepra, OoJiee WM MEHEE y3KOro, TO B BHJC HEMOJIHOTO KPyra, CMOTPS
o TOMY, Kakas 4acTh 03ap&HHOi CONHIIEM IMOJIOBHHEI 3eMiu oOpamieHa K
Jlyne. HaueptuB B3anMHoe pacnonoxernne Comaia, 3emiun U JIyHBI, BBI JeTKO

Puc. 51. «HoBozemnues» Ha Jlyne. UpHbIH TuCK 3eMIIH OKPYXKEH SIPKOH Kaii-
MO cusroIIel 3eMHOH aTMOC(epBl.

ybenutech, uro 3emis U JlyHa JOMKHBI TOKa3bIBaTh JIPYr APYrY MNP OTH -
BOMOJOXHBIE (a3bl.

Korna mbl HaGnromaeM HOBOJYHHE, JTYHHBI HaOIoJaTenb JOJDKEH BH-
JIETh TIOJHBIH JTUCK 3eMITH — IIOJIHO3EMJIME»; HAIlPOTHB, KOTAa Y Hac MOJHO-
nyHue, Ha Jlyne «HoBo3emime» (puc. 51). Korna Mbr BUIUM y3Kuii cepil MoO-
nmomoro Mecsma, ¢ JlyHe MOKHO OBUTO OBI JTFOOOBATHCS 36MJ‘I€I/I Ha ymepoe,
NpuIEM 10 TIOJHOTO AWCKA HE XBaTaeT Kak
pa3 Takoro cepma, Kakoi IoKa3bIBaeT HaM B
stoT MoMeHT Jlyna. Bripouem, ¢a3sr 3emmn
OUYEepUYEHBI HE TaK PE3KO, KaK JIyHHBIE: 3€M-
Hast aTMoc(epa pa3MbIBaeT IPAaHMIy CBETA,
€037aéT TOT MOCTENICHHBIH MEePEeX0/ OT JIHS
K HOYM U OOpaTHO, KOTOPBI MBI Ha 3emiie
HaOJI01aeM B BHJIC CYMEPEK.

Jpyroe orinume 3eMHBIX (a3 OT JIyH-
HBIX COCTOMT B cienytomeM. Ha 3emie mbl
HHUKOTJa He BUAUM JIyHy B caMblii MOMEHT
HOBOJIYHHsI. XOTsI OHa OOBIYHO CTOHMT HpH
3TOM BbILe MK Hike CoiHIa (MHOTa Ha

Puc. 52. «Monopas» 3emis Ha HeOe
JIyHsl. benblit Kpy>KOK MO 3€MHBIM
5°, T. e. Ha 10 CBOMX TOMEPEYHUKOB), TAK cepriom — ConHIte.
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YTO y3KHH, 03apEéHHbIA CONHIEM Kpail JIyHHOTO Iapa Mor Obl OBITH BHICH, —
OH BCE )K€ HEAOCTYIIEH HameMy .3peHuio: O61eck CoJHIIa MOTJIONIAeT CKPOM-
HOe cusaHHE cepeOpsHor HUTH HOBOH JIyHBl. MBI 3ameuaem HOByIO JlyHy
OOBIYHO JIMIIb B BO3PACTE JBYX CYTOK, KOTJ]a OHA yCIICBae€T OTONTH Ha J0CTa-
TouHOE paccrostare oT COJHIIA, U JINIIE B PEAKHUX CIIydasx (BECHOI) — B BO3-
pacrte ofHMX cyTok. He To ObIBaeT npu HaOMIOAECHUN «HOBO3eMITHs» ¢ JIyHBI:
TaMm HeT aTMoc(depbl, paccerBalONIeH COTHEUHBIE JTy4U U CO3JAIOIIEH BOKPYT
JTHEBHOT'O CBETHJIA CUSIOIIUIA Oopeost. 3BE3/IbI U TUIAHETHl HE TEPSIOTCS TaM B
aydax CoiHia, a 4€TKO BBIICISIOTCS Ha HeOe B HEITOCPEACTBEHHOM COCE/ICT-
Be ¢ HuM. [loaTomy, kornma 3emist okasbiBaeTcsi He mpsiMo nepen ColtHieM
(T. €. HE B MOMEHTHI 3aTMEHUI1), @ HECKOJIBKO BBIIIE MM HIDKE €ro, OHa BCe-
I71a BUAHA Ha 9YEPHOM, YCESIHHOM 3BE371aMU HeOe HaIero CIyTHHWKA B (hopme
TOHKOTO cepIia ¢ poramu, oopameHHsiMa oT ConHna (puc. 52). ITo mepe oT-
xozaa 3emun BiieBo oT COJHIIA CepIT CJIOBHO MEPEKATHIBACTCS BIEBO.

SIBeHMe, COOTBETCTBYIOIEE CEHYac OMMCAaHHOMY, MOJKHO BHAETh, Ha-
6monas JIyHy B HEOOIBIIYIO TPYOY: B OTHONYHHE AUCK HOYHOTO CBETHIIA HE
yCMaTpHUBAETCsl HAMH B BHJIE ITOJIHOTO KpyTa; Tak Kak neHTps! JIyasl u Conn-
1[a He JIe)KaT Ha OJTHOM NPsMOii C Ti1a3oM HAOJFOATeNs, TO HA JIYHHOM JIHCKE
HE XBaTaeT y3KOro cepria, KOTOPBIH TEMHOM MOJIOCKOH CKOJB3MUT ONM3 Kpas
OCBEIIIEHHOTO JIMCKa BJIeBO 1o Mepe orxona Jlynsl BpaBo. Ho 3emuns u Jlyna
BCET/Ia MOKAa3bIBAIOT JAPYT IPYTY MPOTHUBOIOJIOXKHBIE (ha3bl; TIO3TOMY B OIH-
CaHHBI MOMEHT JIYHHBIH HaOIr0aTeNb JOJDKEH OblI OBl BUIETh TOHKUI cepIl
«HOBO3EMIIHS.

MBI 3aMETHIIHN YK€ BCKOJIb3b, UTO THOpannu JIyHbI JOJKHBI CKa3bIBATHCS
B TOM, YTO 3eMJII HE COBCEM HETOJIBIKHA Ha JIyHHOM HeOe: oHa KoyeOmercs
OKOJIO CPETHETO IMOJIOKEHHS B CEBEPO-I0KHOM HampaBiieHHH Ha 14°, a B 3a-
MaIH0-BOCTOYHOM — Ha 16°. s Tex myHkToB JlyHBI, Toe 3eMis BUIHA Ha
CaMOM TOpH30HTE, IUIAaHETa Hallla JOJDKHA MO3TOMY Ka3aThCsl MHOTAA 3aX0-
}151[].[6171 U BCKOpE€ 3aTE€EM BHOBb BOCXOJI)IL[Ieﬁ, OIMMCBbIBAasA CTPAHHBIC KPUBBLIC
(puc. 53). Takoi cBoeoOpa3HBIA BOCXOJ WJIM 3aX0J 3€MIIM B OJTHOM MeECTe
ropu3oHTa, 6€3 00X0/a Bcero Heba, MOXKET JJTUThCS MHOTO 3¢MHBIX CYTOK.

pauun. [TyHkTHpHSbIE JIUHUY — [TyTh LIEHTpa 3€MHOTO JIUCKa.
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3atmenus Ha JlyHe

HabpocanHyto ceifyac KapTHHY JIyHHOTO He0a JOTIOJHUM ONMCAaHUEM TEX
HEOECHBIX 3pENHII, KOTOPhIC Ha3bIBAIOTCA 3aTM e HUsi MU . Ha Jlyne GbiBa-
10T 3aTMEHHS ABYX POJIOB: COJHEYHBIC M «3eMHBIe». IlepBblc HE MOXO0XH Ha
3HAaKOMBIE HaM COJTHEUHbIC 3aTMEHUS, HO II0-CBOEMY UpE3BBIYANHO 3hdeKT-
Hbl. OHU mpoucxoaar Ha JIlyHe B Te MOMEHTHI, Korja Ha 3emiie ObIBaIOT 3a-
TMCHUA JIYHHBIC, TaK KaK TOraa Semits IoOMCIACTCA Ha JINHHUH, CO@}:[I/IHSHOU_leﬁ
ueHTps! Conuna u JIynsl. Hamn ciiyTHUK HorpyskaeTcs B ’TH MOMEHTHI BHYTpPb
TeHH, oTOpachiBaeMol 3eMHBIM IapoM. Komy ciydanocs Buners JIyHy B Ta-
KM€ MOMEHTHI, TOT 3HAeT, YTO OHa HE COBCEM JIMIIAETCS CBETa, HE MCYE3aeT
JUIsl TJIa3a; OHa ObIBaeT BUIHA OOBIYHO B BHIIHEBO-KPACHBIX JydaX, MPOHHU-
KaloIMNX BHYTPh KOHyca 3¢MHOW TeHH. Ecim GBI MBI TEPEHECTNCH B ATOT MO-
MEHT Ha MOBEPXHOCTH JIyHBI U B3MISIHYIN OTTYy1a Ha 3€MITIO, TO SICHO TOHSUIH
OBl MPUYMHY KpacHOTO OCBeUIeHUs: Ha HeOe JIyHbI 3eMHOW mIap, moMenasch
BIIEPENN SIPKOTO, XOTSI M ropasno MeHbirero ConHIa, MpeAcTaBIsIeTCs 4ép-
HBIM JHMCKOM, OKpPYKEHHBIM OarpoBoil KaiiMol cBoeil aTtmocgepsl. DTa-To
KallMa M OCBELIAET KpPAaCHOBATBIM CBETOM IOIPYXKEHHYI0 B TeHb JIyHy

Puc. 54. Xon conneunoro 3armenus Ha JIyne: Connie C MOCTETIEHHO 3aX0/IUT
3a 3¢MHOM JIMCK 3, HETIOIBIDKHO BUCSIIIIMI HA TYHHOM HeOe.

3armenust ConHna stes Ha JIyHe He HECKOJIBKO MUHYT, Kak Ha 3emJe, a
6oree 4 4acoB, — CTOIBKO, CKOJIBKO y HAC JIyHHBIE, IIOTOMY YTO, B CYyIIHOCTH,
9TO U €CTh HAIllM JYHHBIC 3aTMCHUS, TOJILKO HaOII0aeMbIe HEe ¢ 3eMIIHd, a ¢
JIynsL.

Yro ke KacaeTcs 3aTMEHUH «3EMHBIX», TO OHHM TaK MHU3EPHBI, YTO €/IBa
3aCIIyKMBalOT HaUMCHOBaHUs 3aTMECHUH. OHHM MPOUCXOAAT B T€ MOMCHTEI,
Korjga Ha 3emjie BUAHBI COJIHCYHBIE 3aTMeHMsS. Ha OonbinoM amcke 3emian
JYHHBIC HAOJIOATeTH BUICTU OBl TOTNA MAJCHBKHUA JBIKYIIMUACSA YEPHBIH
KPY>KOK — T€ CYACTIIMBEIC YIaCTKH 36MHOU MMOBEPXHOCTH, OTKYJa MOXHO JIFO-
ooBartbcsa 3aTtMenreM CoJHIa.

Hapo 3ameTHTh, 4TO TaKMX 3aTMEHUM, KAaK HAIIK COJIHEYHEIC, HEIb3s Ha-
OmogaThe BOOOIIe HU B KAKOM APYTOM MECTE IIAHETHON CHCTEMBI. DTHUM HC-
KITIOYHUTEIBHBIM 3pENUIIeM 00s3aHbI MBI CIIy4aifHOMY 00CTOSATeNnsCTBY: JIyHa,
3acnonsomas oT Hac CoHIle, POBHO BO CTOJNBKO pa3 OIIDKe K HaM, HEXKeIH
CoutHIle, BO CKOJIBKO pa3 JIYHHBIH MOMEPESYHUK MEHbIIIE COJTHEYHOTO, — COBIIA-
JIEHHE, HE MTOBTOPSIOIEeCs HU Ha KaKOW MHOM TUTaHeTe.

69



,Z[J'IS[ 4ero aCTpoHOMBbI HaO0JII01AI0T 3aTMEHUA?

Braronaps celiyac OTMEUEHHOHN CIy4YallHOCTH JJIMHHBIM KOHYC TE€HH, KO-
TOPYIO TIOCTOSIHHO BJIAYMT 32 COOOW HAIl CITyTHHK, JOXOIMT KakK pa3 0 3eM-
HOW moBepxHOCTH (puc. 55). CoOCTBEHHO TOBOPS, CPEAH S JUIMHA KOHyca
JYHHOHM TEHH MEHbIIE cpeJHeTr o paccrogHus JIyHel oT 3emun, u eciau Obl
MBI UIMEJIH JIEJIO TOJBKO CO CPEJHUMH BEIWYMHAMH, TO MPHUILIU ObI K BHIBOILY,
YTO MOJHBIX COJIHEYHBIX 3aTMEHMH y HaC HUKOra He ObiBaeT. OHU CITy4yaroT-

—
= -

Puc. 55. Koner koHyca JlyHHOH T€HH CKOJIB3UT MO 36MHOM MOBEPXHOCTH; B MOKPbI-
TBIX UM MECTax Ha6J‘I}OI[aeTC${ COJTHEYHOEC 3aTMCHHUCE.
cs B JCUCTBUTEIHHOCTH MOTOMY, uTo JIyHa HBMXETCS OKOJIO 3eMJH MO 37-
JIMIICY ¥ B OJTHUX YacTsX opOuThI ObiBaeT Ha 42 200 kM OJMKe K TOBEPXHOCTH
3emin, yeM B JIpyrux: pacctosHue JlyHel mensercs ot 356 900 mo 399 100
KM.

CKkoJb3sl 110 36MHOM MOBEPXHOCTH, KOHEI] JYHHON TE€HU YepTUT Ha HeH
«TI0JIOCY BUJIMMOCTH COJTHEUHOTO 3aTMeHus». [lomoca sta He mmpe 300 kM,
TaK 4TO YHEJO HACEIEHHBIX MECT, HarpaKIaeMBIX 3pEIUIIEM COJHCYHOTO
3aTMEHHUS, KaXIbIid Pa3 TOBOJBHO orpaHndeHo. Eciu nprubaBUTE K 3TOMY, YTO
MPOAOIDKUTEIHHOCTD MOTHOTO COTHEYHOTO 3aTMEHUS HCUUCISACTCS MUHYTaMH
(1e 6oyiee BOCBMH), TO CTAHET MOHATHBIM, YTO TOJTHOE COJTHEYHOE 3aTMEHUE —
3penuie Ype3BbuaitHo peakoe. s KaKaoro JaHHOTO IMYyHKTA 3¢MHOTO Iapa
OHO CIIy9aeTcsl OWH pa3 B ABA-TPU CTOJICTHS.

VYuéHble OYKBaJbHO OXOTATCS IO3TOMY 32 COJIHCUYHBIMH 3aTMCHHSMH,
CHapspKas crieliMaibHbIe SKCIIEAUINH B T€, MHOW pa3 BecbMa OTAANEHHBIC ISl
HHUX, MECTa 3eMHOIO Iapa, OTKy/a 3TO SIBIICHHE MOXXHO Ha0JIf0JaTh. 3aTMe-
uue Conana 1936 1. (19 uroHs) BuaHO OBIIO KaK IOJHOE TOJBKO B Ipejenax
Cogetckoro Coro3a, ¥ pajy JByXMHHYTHOTO HAaOIOICHHS €T0 K HaM MpHexa-
70 70 MHOCTpAaHHBIX YUYEHBIX M3 JIECSATH pa3IUuHbIX Trocynapcts. [Ipu stom
TPYABI YeTHIPEX SKCICAUINH TPOTIaIy JapoM M3-3a MACMYpPHOH moroasl. Pas-
MaxX paboOT COBETCKHX acCTPOHOMOB IO HAOIOJCHUIO 3TOTO 3aTMEHUS OBLI
gpe3BbYaifHO OONMBIIMM. COBETCKHX JIKCIICIUIMK B TIOJIOCY ITOTHOTO 3aTMe-
HUs OBLIO TOcmaHo okojo 30.

B 1941 r., HecMoTps Ha BoitHY, COBETCKOE NMPABUTENHCTBO OPTaHU30BAIO
PAI DKCHENUIUHN, PacloNOKUBIINXCS BAOJb IMOJIOCHI MOJHOTO 3aTMEHUS OT
Jlagoxckoro o3epa 1o Anma-ATel. A B 1947 1. coBeTCKasi SKCIIEAUIINS OTIIpa-
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Buiach B bpasunmio miist Habmogenust monHoro 3atMenust 20 mast. OcoOeHHO
Oompmoit pazmax npussE B CCCP HaOMIOIeHUS TTOTHBIX COMTHEYHBIX 3aTMe-
Huit 25 depanst 1952 1. u 30 uronst 1954 1.

3aTMEHUs JTyHHBIE XOTS M CIYYaloTCs B IIOITOpPA pa3a Pexke CONHEUYHBIX,
HO HaOnTOgaoTCs Tropa3fo dYame. DTOT aCTPOHOMHUYECKHH IapagoKc
00BsICHSIETCSI OUeHB TPOCTO.

CostHedHOE 3aTMEHHE MOKHO HAONIIOJIaTh Ha HAllleH IUIaHeTe JIUIIb B OT-
paHM4YeHHOH 30He, ans kKotopoil ConHie 3acnonsercs JIyHo#; B mpenenax
9TOH y3KOH ITOJIOCH OHO JUISl OJHUX TOYEK — IOJHOE, JUIS APYTUX — YaCTHOE
(1. e. ConHIE 3acIOHSETCS JUIIb YaCTUYHO). MOMEHT HACTYIUIEHHs COJHEY-
HOTO 3aTMEHUS TaK)Ke HEOJMHAKOB JUISl PA3IMYHBIX ITyHKTOB IOJIOCHI HE I10-
TOMY, YTO CYIIECTBYET pa3iIWine B CUETE€ BPEMEHH, a IIOTOMY, YTO JIyHHas
TEHb MEPEMEIIACTCS 110 36MHOM IMMOBEPXHOCTH U Pa3HBIE TOYKH MOKPHIBAIOTCS
€10 B Pa3HOE BPEMsL.

CoBceM mHaYe MpOTEKaeT 3aTMeHue iyHHoe. OHO HaOogaeTcs cpasy Ha
BCEH MOJIOBUHE 3€MHOT'O IIapa, Te B 3TO Bpems JIyHa BUIHA, T. €. CTOUT Hal
ropuszoHToM. [lociaenoBarensHble (as3bl JIYHHOTO 3aTMEHHUSI HACTYMAIOT UIA
BCEX TOYEK 3€MHOW MOBEPXHOCTH B OJMH M TOT YK€ MOMEHT; pa3HHUIa 00y-
CIJIOBJICHA JIUIIb PA3]INuUEM B CYETE BPEMEHH.

Bor MOYCMYy 3a JIYHHBIMHU 3aTMCHUAMU aCTPOHOMY HE HAIO «OXOTHUTLCI»:
OHU SBILSIIOTCS K HeMy camu. Ho, 4ToOBI «1oiiMaTre» 3aTMEHHE COJHEYHOE,
MIPUXOJUTCSl COBEPIIaTh WHOM pa3 BeCbMa JalEKHe ITyTEHIeCTBHS. ACTPOHO-
MBI CHapsDKAIOT 3KCIIEIUIMN Ha TPOITMYECKHE OCTPOBA, NAJIEKO Ha 3amajl WiIn
Ha BOCTOK JUISl TOTO TOJIBKO, YTOOBI B TEUCHNE HECKOJIBKUX MUHYT HaOII0aTh
MOKPBITHE COJTHEYHOTO AMCKA YEPHBIM KpyroM JIyHBI.

EcTp 111 cMbICHT paan cTONb OBICTPOTEUHBIX HAOIIONCHUI CHAPSIKATh J10-
poro crosiiue 3kcreaunnuu? Pa3zse Henmb3sl MPOU3BOAUTH T€ K€ HAOMIOJCHUS,
He JoXnnasich ciaydaiiHoro 3acioHerns Comnnna Jlynoit? [louemy acTpoHOMEI
HE MPOM3BOJSAT CONHEYHOTO 3aTMEHHS UCKYCCTBEHHO, 3aCJIOHSS B TEJIECKOIE
n3zobpaxxenue CoHIIa HENPO3pauHbIM Kpy>kkoM? Torma MoxHO OyzeT, ka3a-
Jock Obl, HaOMOAATh 6e3 XJonoT Te okpecTHocTH COJNHIIA, KOTOPBIE TaK WH-
TEPECYIOT aCTPOHOMOB BO BpeMsI 3aTMEHHH.

Takoe MCKyCCTBEHHOE COJTHEYHOE 3aTMEHHE HE MOXKET, OJHAKO, aTh TO-
ro, 4yTOo Habmomaercs npu 3acioneHny Coxnua JlyHoit. [leno B ToM, 4TO JIy4n
ConHua, mpex/e 4eM JOCTUTHYTh Hallero Ija3a, IMPOXOIAT 4Yepe3 3eMHYI0
aTMoc(epy W paccemBaiOTCA 3/eCh YacTHLIAMH Bo3myxa. OTroro-to HebO
THEM U Ka)XETCS HaM CBETJIBIM TOXyObIM CBOJIOM, a HE YEPHBIM, YCESHHBIM
3BE3/1aMH, KaKUM IPEACTAaBISUIOCH ObI OHO HaM Jlake IHEM IIPU OTCYTCTBUH
atMocgepsl. 3akpeiB CoNHIIE KPYKKOM, HO OCTaBasCh Ha JHE BO3AYIIHOTO
OKeaHa, MBI XOTS M 3aIlMINAcM TIJa3 OT MPSMBIX Jy4ed JHEBHOTO CBETHIIA,
oIHaKo arMocdepa HaJ HAMM MO-TIPEKHEMY 3aJHMTa CONHEYHBIM CBETOM MU
MPOJIOJDKAET paccerBaTh JIy4dH, 3aTMeBas 3BE3/bl. JTOro He OBbIBaeT, eciu
3aCJIOHSIOIINI JKpaH HaxOAWTCS 3a mpexaenamu armocdepsl. JlyHa ectb
MMEHHO TakKo#l 3KpaH, MOMENIEHHBIN OT HAac B THICSAYY pa3 Jajiblle KpaiHel
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rpanuisl atMocdepsl. JIyun ConHia 3a1ep)KUBarOTCsl STUM 3KPaHOM JI0 TOTO,
KakK MPOHMKAIOT B 3€MHYIO arMocdepy, ¥ pacCeMBaHUs CBETa B 3aTCHEHHOU
nojoce mo3ToMy He mpoucxoiut. IIpaBaa, HE MOIHOCTBIO: B 00JAcTh TEHU
MIPOHUKAIOT BCE K€ HEMHOTHUE Jy4H, PACCEUBAEMbIE OKPY)KAIOIIUMH CBETJIBI-
MH 00JacTsIMH, ¥ TOTOMY HE00 B MOMEHT IOJHOTO COJHEYHOTO 3aTMEHHUS
HHUKOT/]a He OBIBA€T TaK YepHO, KaK B TIOJIHOYb; 3BE3/IbI BUAHBI TOJIBKO CaMble
sIpKHe.

Kakue 3amauun craBsat cebe acTpOHOMBI TIPH HAOJIOIEHHUU TIOJHOTO COJI-
HE4HOro 3aTMeHHA? OTMETUM IJIaBHBIE U3 HUX.

IlepBas — HaOm0oJeHNE Tak Ha3bBIBAGMOTO «OOPAIICHHUS» CIIEKTPAIBHBIX
JVHUK B HapyxHOW obosouke ConHna. JIMHUM CONHEYHOTO CIIEKTpa, MpH
OOBIYHBIX YCIOBHAX TEMHBIC Ha CBETJION JICHTE CHEKTpa, HAa HECKOJIBKO Ce-
KyH]] CTAaHOBSITCSA CBETJIBIMH Ha TEMHOM ()OHE TOCIIE MOMEHTA ITOJHOTO II0-
kpbITHst ConHIa AucKoM JIyHBI: CIIEKTp MOTJIOMIEHHS TPEBPAIIACTCs B CIIEKTP
UCITyCKaHHUs. JTO TaK HA3bIBACMbIH «CIICKTP BCIBIIIKM». XOTS 3TO SBICHHE,
JIafolliee AParoleHHbII MaTepruan Ui Cy>KACHHUS O NMPHUPOJE HapyKHOH 000-
nouxu CoiHIa, MOXKET MPU M3BECTHBIX YCIOBHUSX HAOIIONATHCS U HE TOIBKO
BO BpeMsI 3aTMEHHS, OHO OOHapy KMBaeTCs PU 3aTMEHUSIX HACTOJBKO YETKO,
YTO aCTPOHOMBI CTPEMSITCS HE YIIYCKaTh IMO0OHOTO CITyyast.

Btopas 3amaua — uccrnegoBanue CoOTHeYHOHW KopoHBI. KopoHa —
camoe 3amevarelIbHOe U3 SIBJICHWH, HaO01aeMbIX B MOMEHTBI MTOJTHOTO COJI-
HEYHOTr'0 3aTMEHMSI: BOKPYT COBEPLIEHHO UEPHOTO
kpyra JIyHbl, OKaliMJIEHHOTO OTHEHHBIMH BBICTY-
mamu («IpoTyOepaHIIaMmny) HapYKHOH 000IOYKH
ConHna, cUseT >KeMUY)XHBIH Opeos pPasIHYHbIX
pa3mepoB U (GOpMEI B pa3HbIe 3aTMEHHUS (puc. 56).
JITMHHBIE JTyYH 3TOTO CHSHHS HEPEIKO B HECKOJb-
KO pa3 OoJblle COMHEYHOTO MONEPEYHHKA, a sIp-
KOCTh COCTaBIISIET OOBIYHO JIMIIG MOJIOBUHY SpKOo- KB : ;
CTH TI0JIHOI JIyHEL. Puc. 56. B MomeHT nosiHOrO

Bo Bpems 3atmenust 1936 r. conHeuHast Kopo- :gnHequm SaTTICHiA BOKPYT

. pHOro nucka JIyHsl BCIIbIXU-
Ha OKa3ajaCb HWCKIOYUTCIIBHOU SAPKOCTU, ApUYC BACT «COJTHECYHASI KOPOHAY.
nosHoM JIyHBI, yTO OBIBacT penko. [JMHHEBIC, He-
CKOJIbKO Pa3MBIThIE, JIyYH KOPOHBI POCTHPAIMCH Ha TP U OOJIee COTHEUHBIX
JaMeTpa; BCsl KOPOHA MPEJICTABIAIACH B BUJIC IIATUKOHEYHOH 3BE3/1bI, ICHTP
KOTOpOH OBIT 3aHAT TEMHBIM TUCKOM JIyHBI.

[Ipupona conmHevHOI KOPOHBI 10 CHX MOp €UIé HEe BBISICHEHA OKOHYATEIb-
HO. ACTPOHOMBI BO BpeMsl 3aTMEHHH (OoTOrpadupyrOT KOPOHY, U3MEPSIOT €€
SPKOCTB, UCCIEAYIOT e€ creKTp. Bc€ 310 momoraet n3ydeHuto e€ pu3niaecko-
IO CTPOCHUSI.

Tpetss 3amaua, BEIABHHYTAS TOJBKO B IOCIEAHUE JECSITUICTUS, COCTOUT
B NPOBEPKE OJHOTO M3 CIIEACTBUI 00IIel Teopuu oTHOcUTenbHOCTH. Corac-
HO TE€OPHM OTHOCHUTENBHOCTHU JIy4d 3BE31, Mpoxoas MuMo CoJHIA, UCIBITHI-
BAaIOT BJIUSHME €T0 MOTYYero MpUTSDKEHHs U IPETepreBaloT OTKIOHEHUE, KO-
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TOpOE JTOIPKHO OOHApYXHUTHCS B KaXKYIIEMCsI CMELICHUH 3BE3]] OJIN3 CONHEY-
Horo nucka (puc.57). IlpoBepka 3TOro cieiACTBUS BO3MOXKHA TOJBKO B
MOMEHTBI TIOJIHOTO COJTHEYHOTO 3aTMEHHS.

T D F E

Puc. 57. Oqno u3 ciaencTBuii 001IeiH TECOPUH OTHOCUTEIBHOCTH — OTKIIO-
HEHHE CBETOBBIX Tydel oA BIHAHUEM cHibl TaroTenus Comana. Co-
TJIACHO TEOPUH OTHOCHTEIFHOCTH 36MHOI HaOonaTens B 7 BUINUT 3BE3-
1y B Touke £’ mo HanpaBieHuo npsamoit TDFE', Mex1y TeM Kak B J1eii-
CTBUTEIILHOCTH 3B€3/1a HAXOJUTCS B TOUKE £ 1 MOCBUIAET CBOU Iy4H IO
uckpusnéuHomy nytu EFDT. Ilpu orcyrctBun CosHIIa CBETOBOH JTy4 OT
3Be31bl £ k 3emute 7 Hanpaiisuics Obl o npsiMoid E7.

W3mepenus Bo Bpems 3atmenuit 1919, 1922, 1926 u 1936 rr. He nanwy,
CTPOTO TOBOpSI, PELIAIOIINX PE3yJbTaTOB, U BOINPOC 00 OMBITHOM IOJTBEp-
JKJIEHUN YKA3aHHOTO CIIEJICTBHS 3 TEOPUU OTHOCUTEIBHOCTH OCTAETCsl JI0 CHX
T0p OTKPHITHIM "

TakoBBI TMIaBHBIE LENH, pajyl KOTOPHIX aCTPOHOMBI TOKHIAIOT CBOHM 00-
CEpBaTOPUH M OTHPABIIIOTCA B OTJAIEHHBIC, HHOTAA BECbMa HETOCTEIIPUIM-
HBIE MECTa JUT HAOIIOACHHS COTHEYHBIX 3aTMEHHH.

Uro kacaeTcsi caMOil KapTHHBI ITOJHOTO COJHEYHOTO 3aTMEHHS, TO B Ha-
el XyIOXKECTBEHHOM JINTEpaType HMMEETCsl NMPEKPACHOE ONHCAHUE 3TOTO
penkoro sBienus npupoxnsl (B.I'. Koponerko «Ha 3aTmenum»; ommcaHue
OTHOCHTCS K 3aTMEHHUIO B aBrycre 1887 r.; HabnromeHue MpoOW3BOIIIOCH Ha
oepery Boaru, B ropoae HOpbesiie). IIpuBoaumM BeIepKKy U3 pacckasa Ko-
POJICHKO C HCCYIICCTBECHHBIMU ITPOITYCKaMU:

((COJ'IHHC TOHET HA MUHYTY B INHUPOKOM MIJIMCTOM IIATHE U ITOKA3bIBACTCA
13 00J1aKa y)Ke 3HAUUTENbHO YIIepOIEHHBIM. ..

Ternepp yke 3TO BHIHO IIPOCTHIM IJIa30M, Y€MYy MOMOTaeT TOHKHH Iap,
KOTOPBIH BCE ellé KypuTCs B BO3/IyXE, CMsTrdast OCIEHUTEIbHBII OJecK.

Tummna. Koe-rie ciabliHO HEPBHOE, TKEIOE JBIXAHHE. .

[Ipoxoaut momyaca. JleHb cusieT moYTH BCE Tak ke, 00JadKa 3aKphIBAIOT
Y OTKPBIBAIOT COJIHIIE, TETICPh IJIBIBYIIEE B BBHIIINHE B BHJIE CEpIIa.

Cpenu MOIOAEXH HAapUT OECIIEYHOE OXKHMBIICHHE U JIFOOOIBITCTBO.

Crapuku B3JBIXAIOT, CTAPyXH KaK-TO HCTEPHUYECKH OXAIOT, a KTO JIaXe
BCKPHUKHBAET U CTOHET, TOYHO OT 3yOHOI Gonu.

Jenr HaumHaeT 3ameTHO OneaHeTh. Jluma rofel mpUHUMAIOT UCTTyTaH-
HBII OTTEHOK, TEHU YeJIOBEYECKUX (HUTYD JIe)KAT Ha 3eMJe OJIeHbIC, HEesCHbIE.
[Mapoxox, uaymuii BHU3, MPOIJIBIBAET KAKMM-TO Ipu3pakoM. Ero ouepranms
CTaJIM JIerde, HOTEPsUTH ONpeeNI€HHOCTh Kpacok. KomnuecTBo cBeTa, BUIUMO,

! Camplit hakT OTKIOHEHHS MOATBEPIHICA, HO TIONHOTO KOJHYECTBEHHOTO COTIIACHS C TEO-
pueii He yctanoBineno. Habmomenust mpod. A. A. MuxaiiioBa npuBenu K HEOOXOAUMOCTH Tepe-
CMOTpa B HEKOTOPBIX OTHOLICHHUSIX CAMO# TEOPUH ITOTO SBJICHUS.



yOBIBaeT, HO Tak KaK HET CTYHIEHHBIX TEHEH Bedepa, HEeT TPl OTPAKEHHOTO
Ha HMU3IIMX CIIOSAX aTMOC(EPHI CBETA, TO ATH CYMEPKH KaKyTCsl HEOOBIYHBIMA
u ctpaHHbIMU. [leif3axk OynTo pacruisiBaeTcsi B 4€M-TO; TpaBa TEPSET 3€JICHb,
TOPBI KaK OBl TNMIAIOTCS CBOCH TSKEIOM IMIIOTHOCTH.

OpHako TOKa OCTAa&TCsl TOHKUN CeproOBHIHBIN 00OJOK CONHIIA, BCE emé
[ApHUT BIEYATICHHE CHJIbHO MOOJIEAHEBINETO JHS, 1 MHE Ka3aloch, YTO pac-
CKas3bl O TCMHOTE BO BpEMs 3aTMCHUS TPCYBCIINYCHBI. «Hey)KeJm, — AyMaJ1oChb
MHE, — 3Ta OCTaroLIascs emé HUYTOXKHAsI HCKOPKA COJIHIIA, TopAIias, Kak Io-
cieiHss 3a0bITasi CBEYKa B OTPOMHOM MHpE, TaK MHOTO 3Ha4uT?.. Heyxenw,
KOI'Jla OHa MOTYXHET, BAPYT A0JIKHA HACTYIIUTh HOUb?»

Ho Bor 3Ta nckpa ucuesna. OHa Kak-TO TOPHIBUCTO, OY/ATO BHIPBABIINCH C
YCHIIMEM M3-3a TEMHOHN 3aCIIOHKH, CBEPKHYJIA €II€ 30J10TOH OpbI3roil n morac-
na. U BMecTe ¢ 9TUM NponMIachk Ha 3€MIIIO TycTas TbMa. S yIOBHI MIHOBe-
HHe, KOTJIa Cpeu CyMpaka HaOeskasa rmojiHasi TeHb. OHa MosBUIIach HA I0TE H,
TOYHO I'pOMaJHOE MOKPHIBAJIO, OBICTPO IMPOJIETENa IO TOpaM, M0 peKaM, Io
MOJISIM, 0OOMaxHyB BCE HEOECHOE MPOCTPAHCTBO, yKyTajda HAaC U B OJTHO MTHO-
BEHHME COMKHYJACh Ha ceBepe. Sl CTosu1 Teneps BHU3Y, HA OEpEeroBoil OTMENH,
U OTJIIHYJICS Ha Tonmy. B Heil mapmio rpo6oBoe Morganue... @urypsl goaen
CJIMBAJIUCh B OJJHY TEMHYIO Maccy...

Ho 3T10 He ObL1a 0OBIKHOBEHHAs1 HOYb. BBITO HACTOJIBKO CBETIIO, YTO IJIa3
HEBOJIBHO MCKaJl CepeOpHCTOro JIYHHOTO CHSIHHMS, TPOHHU3BIBAIOIIET0 HACKBO3b
CHHIOIO TbMY 0ObIYHOW HOuM. Ho HMrze He ObUIO CHSIHHMS, HE OBLIO CHHEBBI.
Kasanoce, TOHKHI, HEPa3IUUUMBIN [UIA Ta3a HNEMel PacChlnancsa CBEpXy Haj
3eMiiéil i OynTO TOHYAHmIas M TycTas CeTKa IOBHCIa B BO3IyXe. A Tam,
T71e-TO 1Mo OOKaM, B BEPXHHX CJIOSIX UyBCTBYETCS 03ap&HHAs BO3YIIHAS Jajlb,
KOTOpasi CKBO3UT B HAIly TbMYy, CJIUBasl TEHH, JIMIIAS TEMHOTY €€ (OpPMBI U
TycTOTHL. M Hax Bcero cMyIIEHHOIO NMPHPOIOW IyAHOW MaHOPaMOH OEryT Ty-
YH, a Cpelu HHUX IIPOHMCXOAWT 3axBaTbiBarolias OopnOa... Kpyrioe, TémHoe,
Bpak7eOHOE TeJI0, TOUHO IayK, BIMJIOCH B SIPKOE COJHIE, M OHU HECyTcs
BMeECTe B 3a001a4HON BhIMHE. Kakoe-To cusHHE, JIBIOIIeeCs W3MECHYMBLIMU
[epeJIMBaMU M3-3a TEMHOIO IUTA, NPUAET 3pEIUIly JBHKCHUE U KU3Hb, 4
o0Jaka emé yCHIMBalOT MILTIO3UI0 CBOUM TPEBOKHBIM OECITyMHBIM OETOMY.

3aTMeHMs Ty HHBI € HE MPEACTaBIAIOT Ul COBPEMEHHBIX aCTPOHOMOB
TOTO0 HCKJIIOUUTENIBHOIO HWHTEpeca, KaKkoW CBsA3aH C CONHEuHbIMU. Hamm
NIPEAKH BUAENN B 3aTMeHMAX JIyHBI ymoOHBIE ciydan yOeOuThCs B IIapoo0-
pasHoii hopme 3emin. [ToyunTensHO HATOMHUTE O TOH PONH, KAKYIO CHIMPAJIO
9TO I0Ka3aTeIbCTBO B UCTOPUHM KPYTOCBETHOTO InaBaHus Maremnana. Korna
MOCJI€ YTOMHUTENBHOTO JOJITOr0 IyTEIECTBUS 110 ITyCTBIHHBIM BoJgaM THxoro
OKeaHa MaTpOCHI IIPUIIIIHA B OTYAasHUE, PEIINB, YTO OHU OE3BO3BPATHO yIalH-
JIMCH OT TBEPOI 3eMII B BOIHBIN MPOCTOP, KOTOPOMY He OyIeT KOHIIa, OJIH
MareniaH He Tepsul MyXecTBa. «XOTS IIEPKOBb ITOCTOSIHHO TBEPJMJIa Ha OC-
HOBaHHMH CBSLICHHOTO MHCAHMs, YTO 3eMIs — OOLIMPHAsi paBHUHA, OKPYKEH-
Hasi BOJJAMH, — PaCcCKa3bIBaeT CIIyTHUK BEIMKOI0 MopeniaBarens, — Marennan
yepran TBEPJOCTh B CIIEAYIONIEM COOOPaKEHUH: TIPH 3aTMEHHsIX JIyHBI TEHb,
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Opocaemas 3emiéio, — Kpyriias, a KakoBa T€Hb, TAaKOB JJOJDKEH OBITh M TIPe-
MeT, e€ Opocaromuii...». B cTapuHHBIX KHUTaX MO aCTPOHOMHUH MBI HaXOIMM
JakKe PUCYHKH, MOSICHSIONINE 3aBHCHMOCTh (popMLI JYHHOH TeHU OT (HOPMBI
3emiu (puc. 58). e e,
Temeppr MBI B MOMOOHBIX OKa3a- <>
TeIbCTBAX YK€ He HyXaaemcs. 3atro \_ / . N cammnnnees
JIYHHBIC 3aTMEHHUS JalOT BO3MOYKHOCTH
CyIUuTh O CTPOCHHM BEPXHUX CJIOCB
3EMHOW aTMoc(epsl MO SPKOCTH U
okpacke Jlynsl. Kak uzBectno, Jlyna e
OecceIHO McYe3aeT B 3€MHOM TeHH, a
MPOAOIDKACT OBITh BHIVUMOHN B COJIHEY-
HBIX quaX’ BaFI/I6a}OH.[I/IXCH BHyTpB Te- Pu_c. -5-§.-C“TapI/IHHI)II/I PUCYHOK, ITOSICHSIO-
HeBoro KoHyca. Cuila TyHHOTO OCBEIIE-  IIHii MBICIIb, YTO IO BHLY 3¢MHOii TCHH Ha
HHS B OTU MOMEHTBHI U €ro I[BETOBBIE mucke JIyrbt M%"‘“O CymTb 0 popme
OTTEHKH TIPEACTABIAIOT IS acTPOHO- i
MHUH OONBIION WHTEpPEC M HAXOIATCA, KaK yCTAaHOBJICHO, B HEOXKHUIAHHOH CBSI-
3H C YHCJIOM COJIHEYHBIX msaTeH. KpoMe TOro, B mocienHee BpeMs MOJIb3yTCs
SIBIICHHMSIMH JIYHHBIX 3aTMEHHUH, YTOOBI U3MEPSATh OBICTPOTY OCTHIBAHHS JIYH-
HOW TIOYBBI, KOTJIa OHA JIMIIAETCS COJHEYHOrOo Teruia (MbI emié BepHEMCS K
3TOMY JAJIBIIIE).

e ma =

SRR

IMoueMy 3aTMeHMs OBTOPSIOTCA Yepe3 18 jer?

3amonro M0 Hamieid 3pBl BaBWIIOHCKHE HaOonateian Heba IOAMETHIIH,
YTO psift 3aTMEHHH — M COTHEYHBIX M JIyHHBIX — IIOBTOpsIETCS Kaxkable 18 ner u
10 nueii. Ilepuon 3TOT Ha3bIBaIM «capocom». Ilonb3ysach UM, IpeBHUE NpPE-
CKa3bIBaJIM HACTYIUIEHHE 3aTMCHUH, HO OHM HE 3HAIHM, YeM 00YCIIOBIMBACTCS
CTOJIb NPaBIJIbHAS IEPHOANYHOCTD U IIOYEMY «CAPOC» UMEET MMEHHO TaKylo,
a HE MHYIO IPOJOJDKUTENBHOCTh. OOOCHOBAHHE NMEPUOJUYHOCTH 3aTMEHHIN
OBLTO HalZIGHO ropas3/io Mo3AHee, B pe3yibTaTe TIIATENbHOTO U3yUeHHs JIBU-
xeHus JIyHsl.

Yemy paBHo Bpems oOpamienus JIynsl mo e€ opoure? OTBET Ha 3TOT BO-
IPOC MOXET OBITh pa3iu4eH B 3aBUCUMOCTH OT TOTO, B KaKOH MOMEHT CUH-
TaTh 3aKOHYEHHBIM 000poT JlyHBl BOKpYr 3emiH. ACTPOHOMBI Pa3IHYyaroT
IISITh POJIOB MECSIIEB, U3 KOTOPBIX HAC HHTEPECYIOT ceifuac TOJIBKO JBa:

1. Tak Ha3bIBaEMBIN «CHHOJWYECCKUID MECHII, T. €. IPOMEXYTOK BPEMEHH,
B TeueHHWe Kotoporo JlyHa coBepHIaeT 1o CBOEH opOWTe MOJHBINH 000pOT,
€CJIM CIenuTh 3a 3TUM ABuxeHueM ¢ Conrma.dT0o — iepu-
0]l BpEMEHH, MPOTEKAOIINH MEXIy IBYMS OJUHAKOBBIMH (pazamu JIyHsI, Ha-
TpUMep OT HOBOYHHSA A0 HOBoMyHHUA. OH paBeH 29,5306 cyTok.

2. Taxk Ha3BIBAEMBIH «IPAaKOHHYECKHUIT» MECSI], T. €. IPOMEXYTOK, 110 HC-
TedueHUH Kotoporo JlyHa Bo3Bpamiaercs K TOMY K€ «y3Jy» CBOEH OpOHTHI
(y3en — mepecedyeHUE JTYHHOW OPOUTHI C IIOCKOCTHIO 3€MHOW OPOHUTHI).
[IporomxuTeNnbHOCT Takoro Mecsina — 27,2122 cyTok.
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3aTMeHwsI, KaK JETKO COO0Pa3nuTh, MMPOUCXOIAT TOIBKO B MOMEHTEHI, KOTIa
JlyHa B (ha3e MONHOMYHHUS WM HOBOIYHHS OBIBacT B OJHOM W3 CBOUX Y3JIOB:
Toraa e€ LEeHTp HaXOAWTCSA Ha OJHON MpsAMOH ¢ meHTpaMu e u ColHIa.
Od4eBHIHO, YTO €CIM CETOTHS CIyJHJIOCH 3aTMEHHE, TO OHO JIOJDKHO HacTy-
MUTH BHOBH Yepe3 TaKOH MPOMEXKYTOK BPEMEHH, KOTOPBIA 3aKIII0YaeT II € -
JT0€ YUCIO CUHOJUYECKUX U JPAKOHUUECKUX MECSIIEB:
TOTAa HOBTOpHTCH yCHOBI/IH, HpI/I KOTOpI)IX 6I)IBaIOT 3aTMCHUA.

Kak HaxoauTh mogoOHbIe POMEKYTKH BpemeHu? st 9Toro Hajmo pe-
IIUTHh YpaBHEHHE

29,5306x =27,2122y.
r7ie X ¥ y — 1ensle yucia. [lpeactaBuB ero B BUe NpornopLuuu
x 272122

y 295306’
BUJ/INM, YTO HAMMEHBIINE T O Y H bl € PEIICHHUS 3TOr0 YPaBHEHUSI TaKOBBI:
x=272122, y =295306.
[Tomy4aeTcsi OrpOMHBIN, B ICCATKH THICSYCNICTUH, IEPHOJ BPEMEHHU, NPAKTH-
YecKd Oecroiie3Hblil. [IpeBHHE acTPOHOMBI JIOBOJBECTBOBANUCH PELICHHEM
npubnuxEHHbIM. Hanbonee ynoOHOE CpeACTBO Ui OTBICKAHHS IpPH-
OmmkeHnit B MONOOHBIX CilydasX [OAlOT HeTpephiBHBIE Apobm. PaspepHEM
ZIpoOb
295306
272122
B HENPepbIBHYIO0. BrimonHseTcs 310 Tak. MCcKio4nB nenoe 94uciio, nMeeM
295306 -1 23184
272122 272122

B nmocnemnueit )Ip06I/I JACJIIUM YUCIIUTCIIb U BHAMCHATC]Ib HA YUCIIUTCIIb!:

295306, 1
272122 1117098'
23182
Yucnurens ¥ 3HaMEHaTeNb Apoou 17 098 nemuM Ha YHUCIIUTENh U TaK I10-
23182

CTyMaeM B JaJbHEUIIEM.
ITonyyaem B KOHEYHOM UTOTE
295306 1
=1+

272122 1+ 1

1+

17+L1
1+—
7

W3 aroii npodu, Gepst mepBbie e€ 3BeHbsl U 0TOpachiBasi OCTAJIbHBIE, TTOJTY-
JyacM TaKHC IMOCICA0BAaTCIIbHBIC HpI/I6J'II/I)KeHI/I$[:
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117127357 4772237 939

[TsTas npoOk B 3TOM psimy MA€T yKe AOCTATOYHYIO TOYHOCTh. Ecim ocra-
HOBUTBCSI Ha HEH, T. €. MPUHATE X = 223, a y = 242, TO nepuoj NOBTOPSIEMO-
CTU 3aTMEHMH TOJYYUTCS PaBHBIM 223 CHHOJMYECKUM MecsuaM, uiau 242
JpaKOHMYECKHM. JT0 coctaBnseT 6585'/s cyTok, T. e. 18 mer 11,3 cyTok (umm
10,3" cyrox).

TakoBO NMPOUCXOXKACHUE capoca. 3Has, OTKyJa OH MPOHM3O0MIEN, MBI MO-
&KeM oT/HaTh cebe OTYET U B TOM, HACKOJBKO TOYHO MOXKHO C €T0 MOMOIIBIO
IIpeCKa3bIBaTh 3aTMEHUSA. MBI BUANM, YTO, CUHTAs Capoc paBHBIM 18 romgam
10 cyrkam, otOpacsiBatoT 0,3 cyTok. ITO AOIKHO CKazaThCs B TOM, 4TO 3a-
TMEHUS], TIPEyCMOTPEHHBIE IO TAaKOMY YKOPOUYEHHOMY Iepuojy, OyIyT Ha-
CTynaTth B JAPYTHE€ 4Yachl JHS, YeM B NPEIIICCTBYIONNH pa3 (IIpUMEpHO
Ha 8 4acoB MO3Ke), U TOJIBKO MPH TOJIb30BAHUN TIEPUOJIOM, PABHBIM TP O 1 -
HOMY TOYHOMY Capocy, 3aTMEHHs OYyIyT IMOBTOPATHCS MOYTH B TE KE MO-
MeHTH! JHA. KpoMe Toro, capoc He yUWTBHIBAET M3MEHEHHH PaCCTOS HU A
JIyns! ot 3emun u 3emiin ot CoJHIA, U3MEHEHUH, KOTOPBIE UMEIOT CBOIO I1e-
PHOANYHOCTH; OT 3TUX PACCTOSIHUI 3aBUCHT, OYJET JIM COMTHEYHOE 3aTMEHUE
MOJHBIM MM HeT. [lo3ToMy capoc AaéT BOZMOXHOCTB MPEACKA3aTh JIUIIb TO,
YTO B ONPEACIEHHBIA JCHb MOJDKHO CIYYUTHCS 3aTMEHHE: HO OYIET JH OHO
MOJIHOE, YAaCTHOE HIIH KOJILIIEOOpa3HOe, a TaKKe MOXKHO JIM OyJIeT ero Haouro-
JIaTh B TeX JK€ MecTax, Kak U B IIPEJIbIIYIINHA pa3, yTBEpPKIaTh HENb34.

Haxkonern, ObIBaeT ¥ Tak, YTO HE3HAUUTENbHOE YacTHOE 3aTMeHne CoHia
yepe3 18 yeT ymeHsInaer cBoIO ¢asy 10 HyJs, T. €. He HaOI0AaeTcs BOBCE; H,
HA000pOT, MHOW pa3 CTAHOBATCS] BUJMMBIMH HEOOJIBIINE YaCTHBIE 3aTMEHHUS
ComnHia, pex/ie He HaOJIro1aBIIHecs.

B Hamm qHM acTpOHOMBI HE TIONIB3YIOTCS capocoM. KanprsHele IBIKEHNS
3eMHOT'0 CITyTHHKA M3y4YeHbI TaK XOPOIIO, YTO 3aTMEHUS NPEIBBIYNCIIIIOTCS
ceifiyac ¢ TOYHOCTBIO JO CeKyHAbl. Ecimu Obl mpenckasaHHOE 3aTMEHHE HE
MIPOM30IIIO0, COBPEMEHHbBIE YYEHBIE TOTOBBI OBUTH OBl JOMYCTHTH BCE, YTO
YTOJIHO, TOJIBKO HE OIMIMOOYHOCTh pacuéToB. JTO yaauyHO moaMeueHo y JKroms
Bepha, kotopslii B pomane «CTpaHa MEXOB» paccKa3blBaeT 00 acTpoHOME,
OTIPABUBIIEMCSl B TOJISIPHOE MyTEUIECTBHE ISl HAOJIOACHHUS COJIHEYHOTO
3aTMeHus. Bompeku mpejackasaHuio, oHO He npousonuio. Kaxoif sxe BeIBOA
caenan u3 3toro actpoHoM? OH OOBSIBHI OKPY’KAarOLIMM, YTO JIEJSTHOE I0JIe,
Ha KOTOPOM OHHU HaXOJATCs, €CTb HE MaTEPHK, a IJIaByyasl JIbJHHA, BEIHECEH-
Hasi MOPCKHMM TEUEHHEM 3a MO0JIOCY 3aTMEHUs. YTBEpXKIEHHE 3TO BCKOPE OIl-
pasnanock. Botr npumep riry0okoi Bepsl B CHITy HAyKH!

! CMOTp# 110 TOMY, BXOJIUT JIH B 9TOT NIEPHOJ 4 MITH 5 BUCOKOCHBIX JIET.
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Bo3mo:kHo am?

OdeBHIIBI PACCKA3BIBAIOT, YTO BO BpEMs JIYHHOTO 3aTMECHHS UM CIIyda-
JI0Cch HAOMIOATh HA OJHOM CTOpOHE Heba y ropu3onTa auck CoiHIa U OgHO-
BPEMEHHO Ha APYroil CTOPOHE — 3aTEMHEHHBIN AUCK JIyHBI.

Habmoganuce momgo6usie spnerns v B 1936 1. — B IeHb YacTHOTO JIYHHO-
ro 3aTMeHus 4 utons. «4 uronsa BeuyepoMm B 20 gac. 31 muH. B3omwia JlyHa, a B
20 yac. 46 muH. canuiock ConHIle, © B MOMEHT Bocxoaa JIyHBI MpOHU301ILIO0
JnyHHOe, 3aTMeHHe, XoTa JlyHa u CosHile BUIHBI ObLTH OJHOBPEMCHHO Haj
TOPHU30HTOM. 5] OYCHB YIMBHIICS 3TOMY, IIOTOMY YTO JIYYH CBETa PACIpOCTpa-
HSIOTCS BEI[b MPSIMOJIMHEHHO», — MUCAJT MHE OJIH U3 YATATEIICH dTON KHHUTH.

Kaptuna B camom fene 3arajo4Hasi: XOTs, BONPEKH YOEXKICHUIO YEXOB-
CKOl JIeBHIIBI, HENB3S CKBO3b 3aKOMYEHHOE CTEKIIO «YBUACTDH JIMHUIO, COCITH-
wsronnyto Hentp ConHna u JIyHBD), HO MBICICEHHO TIPOBECTH €€ MUMO 3eMIIH
TIPU TAKOM PACIOJIOKCHUU BIOJIHE BO3MOXHO. MOXET T HACTYIHTDH 3aTMe-
Hue, ecin 3emis He 3acionseT JIyasl ot Conrna? MOXHO M BEPUTH TaKOMY
CBUICTENBCTBY OUeBUALIA?

B neficTBuTENbHOCTH, OHAKO, B TOJOOHOM HAOMIOACHUN HET HAYETO HEe-
BeposiTHOTO. To, uro ConHile U 3areMHEHHas JIyHa BUIHBI Ha HEOE OTHOBpE-
MEHHO, 00YCJIOBJICHO MCKPUBJICHHEM JIy4ei cBeTa B 3eMHOM armocepe. bia-
rofiapsi TAKOMY HCKPHBIICHHIO, Ha3pIBaeMOMY «atmochepHoil pedpakxiiueii»,
KaX/I0€ CBETIJIO KaXXETCS HaM BBIIIIC CBOETO UCTHHHOTO MOJIOKeHUS (CTp. 29,
puc. 15). Korna mbet Buanm Connne win JlyHy 6113 caMoro ropu3oHTa, OHH
TEOMETPUYECKHA HAXOAATCSA HI)KEe TOPU30HTA. HuWdero HeT mo3ToMy HEBO3-
MOJKHOTO B ToM, 9to auck ComHila u 3areMHEHHas JIyHa BHIHBI 00a HaxI TO-
PU30HTOM B OJTHO BPEMSL.

«OOGBIKHOBEHHO, — TOBOPHUT IO 3TOMY noBoay PraMMapHoH, — yKa3bIBa-
10T Ha 3atMeHus 1666, 1668 u 1750 rr., Korma 3Ta cTpaHHask OCOOCHHOCTH
MposIBIIIaCh Bcero pesue. OmHako HET HagoOOHOCTH 3a0MpaThCs Tak IaleKo.
15 despans 1877 r. Jlyna Bocxoauna B [lapmxke B 5 wac. 29 mun. CoHue xe
3aKaThIBAJIOCH B 5 4ac. 39 MuH., a, MEXIy TeM, MOJHOE 3aTMEHUE YK€ Hava-
nock. 4 nexabps 1880 r. mpousonuio MoiHOE JTyHHOE 3aTMeHue B [lapuxe: B
9TOT AeHb JlyHa B3ouuia B 4 yaca, a CojHIle 3aKaTWiIoCh B 4 yaca 2 MHH., U
9T0 OBLIO MOYTH B CEpelMHE 3aTMEHMs, IPOAOIDKABIIErocs oT 3 vac. 3 MUH.
no 4 vac. 33 muH. Ecnm 310 He HabMrOmaeTcs ropaszo yaiie, TO JIMIIb 110 He-
nmoctaTKy HabOmromateneit. YtoOwr BuaeTh JIyHy B IOJTHOM 3aTMEHHH J0 3aKaTa
CoJHITa MK TIOCJIE €r0 BOCX0/1a, HAJ0 JIUIIH BEIOPATh TAKOE MECTO Ha 3emIle,
gT00BI JIyHa HaXOMMIIACh HAa TOPU30HTE OKOJIO CEPEINHBI 3aTMEHUS.

UYto He BCceM M3BECTHO 0 3aTMEHHUSIX
Bomnpocsh

1. CKOBKO BPEMEHHU MOTYT JJIUTHCS COJHEYHBIC M CKOJBKO JIYHHBIE 3a-
T™MeHus?
2. CKONBbKO BCEX 3aTMEHUI MOXKET CIYYUTHCS B TEUEHUE OJJHOTO rojia?
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3. beBaroT 11 ToBI 0€3 COTHEYHBIX 3aTMEHUHN? A 0e3 TyHHBIX?
4. Korna Oyzer Onmkaiiiiiee MOJHOE CONHEYHOE 3aTMEHHE, BUIAMMOE B
CCcCp?

HHSL IMEIOT CEPIOBUAHYIO (hOpMy.

5. C kako# CTOPOHBI NpH 3aTMEHWUH HajaBuraercs Ha CoJHIE UYEPHBINA
quck JIyHbl — cripaBa uiu cieBa?

6. Ha xakoMm Kkpato HaunHaeTcs 3aTMeHue JIyHbI — Ha IPaBOM MM HA Je-
BOM?

7. HO‘ICMy IIATHa CBE€Ta B TCHU JIMCTBBI UMEIOT BO BPEMs COJTHEYHOT'O 3a-
T™eHust hopmy ceprios (puc. 59)?

8. Kakast paznuna mexay GpopMoii COTHEYHOTO cepria BO BpeMst 3aTMEHUS
n GopMoii 0OBIYHOTO JIYHHOTO cepria?

9. Ilouemy Ha COTHEUHOE 3aTMEHHUE CMOTPST Yepe3 3aKOMUEHHOE CTEKIIO?

OTBeTH

1. HanOompImast mpoAOIDKUTETPHOCTh MOTHO W (pa3bl CONHEUYHO -
I 0 3aTMeHHs 772 MUH. (Ha 3KBaTOpE; B BBICIIMX IIMPOTaxX — MEHbIIE). Bee xe
(ha3pl 3aTMEHHS MOTYT 3aXBaTUTh 110 4’2 dac. (Ha 3KBaTOpE).

ITponomKUTENbHOCTD BeeX (a3 Iy HHOT O 3aTMEHHS — 10 4 4ac; BpeMst
noJHoro noreMuenus Jlynsl ymutces e 6onee 1 4. 50 m.

2. Yucno Bcex 3aTMEHHUI B TEYEHHUE T'Ola — U CONHEYHBIX U JIyHHBIX — HE
MOXeT ObITh Oonbie 7 u Menblie 2. (B 1935 r. HacuuThIBasIOCH 7 3aTMEHHMI:
5 CONHEYHBIX U 2 TyHHBIX.)

3.be3 conHEYHBIX 3aTMEHUIN HE MPOXOAUT HU OJHOIO TOfa: €KEroj-
HO CJTy4JaeTcsi He MeHee 2 COJTHEUHBIX 3aTMeHui. ['o/ibl 6e3 1y HHBI X 3aTMe-
HUH OBIBAIOT TOBOJBHO YaCTO, TPUMEPHO KaXK/IbIe 5 JIET.

4. bnwxkaiiiiee nojgHoe coiiHeuHoe 3aTtMmenue, Bugumoe B CCCP, mpo-
m3oinér 15 pempans 1961 r. Ilomoca monmHOTO 3aTMEHHS MPOHAET depes
Kprv, Cranuarpan, 3anagayio Cudups.
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5. B ceBepHoM momymapuu 3emin muck JIyHel HagBuraercss Ha CoiHIle
cupaBa HamneBo. [lepBoro conpukocHoBeHus JIyHpl ¢ ComHIIEM cemyeT
BCEr/a KJaTh C MPpaBOM CTOPOHBL. B 10)KHOM modymapuu — ¢ J1€BO i
(puc. 60).

6. B ceseproM momymapuu JIyHa BCTymaeT B 3eMHYIO TEHb CBOMM J € -
BBIM KpaeM, B FO)KHOM —TIPaBBIM .

7.11aTHa cBeTa B TCHH JIUCTBBI €CTh HE YTO HMHOE, KaK HM300pakeHUs
Comnnma. Bo Bpemst 3atmenust ConHIIE UMeeT BUJ Cepria M TaKOH K€ BHI
JTOJDKHBI UMETh €r0 H300paKeHUs B TEHU JTUCTBHI (puc. 59).

8. JIyHHBIH cepl OrpaHUYCH CHAPYKH MMOIYKPYTOM, U3HYTPH — TOTY-
ammuncoM. COTHEYHBI M cepll OTpaHUYCH JBYMS JyTaMH Kpyra OJHOTO
pammyca (cM. cTp. 48, «3aragku TyHHBIX a3y ).

9. Ha Comnnue, X0Ts OBI M 9aCTHYHO 3acioHEHHOE JIyHOW, HENMB3s CMOT-
peTh He3amMIMEHHBIMHA T1a3aMi. COTHEUHBIE TyYd 00XKUTAI0T HanboJee TyB-

Conw 3ammenue Bcdld noaywapuy
Kowey c‘egg_auw
7 1% 2317

ywa nadbueaemen crpaba wanelo
Cann aameenue 8 romm nonywapuy
Havano  Cepeduwa ~Howey

ET.

Alywa t meA crela wanp

Puc. 60. [Touemy aist HaGrOAaTENA B CEBEPHOM TOJTyIIapuy 3eMiiu JucK JIyHbI BO
BpeMst 3aTMeHMs HajBuraeTcst Ha ColHIle crpaBa, a Ul HaOMIoaTelst B I0/KHOM
MoJTyIIapuu — ciaepa?

CTBUTEIBHYIO YaCTh CETYATONW OOOJOYKH IJIa3a, 3aMETHO IMOHMXKAs OCTPOTY
3peHHS Ha MPOJODKUTEIHFHOE BpEeMs, a MHOT/IAa M Ha BCIO KHU3Hb.

Emé B nauane XIII B. HOBropoackuii neronucen; oTMeTWiI: «OT cero xe
3HaMeHust B Bemukom HoBropoje enBa KTO OT YENMOBEK BHACTH JIHIIHIICS.
W36exaTh 05x0ra, 0IHAKO, JIETKO, €CIIH 3aIacTHUCh T'YCTO 3aKOMYEHHBIM CTEK-
J0M. 3aKONTUTH €TO HAJ0 Ha CBEYKE HACTOJBKO T'ycTO, YTOOBI muck ComHma
Ka3aJicsl Yepe3 TaKoe CTEKIIO Pe3KO OYepUEHHBIM KPYXKOM, 0e3 Jydel u ope-
ona; Uis yA00CTBa 3aKOMYEHHYIO CTOPOHY IMMOKPBHIBAIOT APYTHM, YHCTHIM
CTEKJIOM M OOKJICHBAIOT 10 KpasiM Oymaroii. Tak kak Hejb3s 3apaHee MpeBH-
JC€Th, KaKOBBI 6y[lyT yCJ'IOBI/ISI BUOAUMOCTHU COHHHa B 4acChbl 3aTMCHHs, TO IIO-
JIE3HO 3aTOTOBUTH HECKOJIEKO CTEKOII C Pa3IMYHOM T'YCTOTOW 3aTCMHEHUS.

MO3KHO I0JIB30BaThLCSA TaKKE U LIBETHLIMU CTEKIIAMM, €CJIH CIIOXKHTEL BMe-
CTe J[Ba CTEKIAa pa3IMYHBIX [BETOB (KEIATENBHO «IOTIOJHUTEIBHBIXY).
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OOBIKHOBEHHBIC TEMHBIC OYKH-KOHCEPBBI HETOCTATOYHEI IS 3TOH enu. Ha-

KOHeIl, BeChMa MPHUTOAHBI i HaOmogeHus ComHma u ¢ororpaduyeckue
.. o 1

HETaTHBHI, Ha KOTOPBIX NMEIOTCS TEMHBIC YIaCTKU Ha[IeXkKAIIEei TyCTOTHI ).

Kaxkas na Jlyne nmoroga?

CoOcTBeHHO roBOps, Ha JIlyHEe HET HUKAKOW MOTObI, €CIIM 3TO CJIOBO MO-
HUMATh B 06])1‘{HOM cmbiciie. Kakas moxer 6I)IT]: noroaa tam, ra€ COBEpIICH-
HO OTCYTCTBYIOT aTMocdepa, o0iiaka, BOJASHON map, ocaaku, Berep? EmauHCT-
BEHHOE, 0 UM MOXKET OBITh PeUb, — 3TO TEMIIEpaTypa IOYBHI.

Wrak, Hackonpko Harpera nmousa JIyHel? ACTpOHOMBI pacHojiararoT Te-
reps MpuOOpPOM, JAIOMIUM BO3MOXKHOCTH M3MEPATH TEMIIEPATypy HE TOJIBKO
JaNEKUX CBETWI, HO U OTJEIBbHBIX UX YYaCTKOB. YCTpOHCTBO MpHOOpa OCHO-
BAaHO Ha SIBJICHUM TEPMODJIEKTPHUYECTBA: B IPOBOJHHKE, CHAsTHHOM M3 JABYX
Pa3sHOPOJHBIX METAJUIOB, MPOOETaeT 3JIEKTPUIECKUH TOK, KOTZa OAWH CIai
TeTiee APYTroro; CUila BOSHUKAIOMIETO TOKA 3aBHCUT OT Pa3HOCTH TEMIIEPaTyp
U TIO3BOJIIET U3MEPUTH KOJIMYECTBO TOTIOMEHHON TEIUIOTHI.

UyBCTBUTENBHOCTh MpHOOpa mopasurespHa. [Ipn MHKPOCKOMHMYECKHX
pa3mepax (OTBeTCTBEHHAs 4acTh mpubdopa He 6ompme 0,2 MM u Becut 0,1 mr)
OH OT3bIBAETCS Jake Ha Tperolnee jaeiictBue 3BE3M 13-l BEUYMHBI, TTOBBI-
HIarolIee TeMIeparypy Ha 1E€CSTHMUJIJIUOHHBIE JOJH rpajyca.
Ot1u 3BE3/1bI HE BUJIHBI Oe3 Tejeckomna; onu cBeTAT B 600 pa3 ciabee, HEXETH
3BE3/bI, HAXOMASIIMECS HA TPAaHUIE BUAMMOCTU HPOCTHIM IJIa30M. YJIOBUTH
CTOJIb HUYTOXHOE KOJIMYECTBO TeIjIa — BCE PaBHO, YTO OOHAPYKUTH TEIUIOTY
CBEYH C PaCcCTOSHHS HECKOJIBKIX KHJIOMETPOB.

Pacrionarast TakuM MMOYTH YyAECHBIM U3MEPHTEIBHBIM IPHOOPOM, acTpo-
HOMBI BBOAWJIN €0 B OTAEIBHBIC yJACTKH TEIECKOMMNYECKOTO N300pakKeHHs
JlyHbI, M3MEPSIIN TIOJ[yYaeMO€ MM TEIJIO U Ha 3TOM OCHOBAaHHWHU OIICHHBAIH
TeMIepaTypy pazaumgHbIX gacteit JIynsl (¢ Togrocteio 10 10°). Bot pesynbra-
THI (puc. 61): B menTpe aucka momHou JIyHsl Temmeparypa Beime 100°; Beutn-
Tad 31€Ch Ha JIYHHYIO IOYBY BOJa BCKHIIaJIa 6])1 Jaxe 1o HOpMaJIbHBIM J1aB-
nenueM. «Ha Jlyne Ham He mpunuioch Obl TOTOBUTH ceOe 0Oel Ha IUTUTE, —
MUIIET OJIMH aCTPOHOM, — €€ POJIb MOTJIa Obl BHIMOJHUTH JII00ast OJrKanias
ckana». HaumHas oT meHTpa aucka, TemIrepaTypa paBHOMEPHO yOBIBaeT BO
BCe CTOPOHBI, HO em€ B 2700 kM OT LEHTpaJbHON TOUKM OHA He Hike 80°.
3areM majeHue TeMIiepaTypsl HAET ObIcTpee, U OJIU3 Kpasi OCBEIIEHHOTO JIUC-
Ka rocnojctByer Mopo3 B —50°. Emé xomonnee Ha TEMHOM, OTBEPHYTOH OT
Connua cropone Jlynsl, rae Mopo3 gocturaet —160°.

! Kenatoumm moapoGHee 03HAKOMUTBCS C TEM, KaK MPOTEKAET MOJTHOE COJTHEYHOE 3aTMe-
HHE U KaKHe HaONIOACHUS NPOU3BOMSIT aCTPOHOMBI BO BPeMsl 3aTMEHHUH, MOXKHO PEKOMEH/I0BATh
kHUTY «CONHEYHbIe 3aTMEHHS M MX HAOIIOICHHE», COCTABICHHYIO IPYIIION CNEHUAINCTOB MO/
obweit pepakimeit npod. A. A. MuxaitnoBa. Knura npeaHa3HaueHa Juis JIOOUTENEH acTpOHO-
MUY, TperojaBaTeleil W ydalmuxcs CTaplMX KiIaccoB. boiee momynsipHO HamucaHa KHHTa
B. T. Tep-Orane3oBa «ConHeuHble 3aTMeHUs», ['octexuznar, 1954 («HayuHo-nomynspHas 6u6-
JTHOTEKAY).
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Panbmie 6pUT0 YIIOMSTHYTO, YTO BO BpPEMS 3aTMEHHH, KOT/Ia JTyHHBIH IIap
OKyHaeTcsl B 3éMHYIO TCHb, 1T0uBa JIyHBI, TUIIEHHAS COIHEYHOTO CBETa, OBI-

Puc. 61 Temnepatypa Ha JIyHe 1OCTHTraeT B eHTpe BUAMMOrO jucka +110°1] u ObI-

CTPO MajaeT K Kpasim 10 —50° u Hixe.
CTpo oxjaxkaaercs. bbulo M3MepeHo, Kak BETUKO 3TO OCThIBAHHUE: B OJHOM
ciy4yae YCTaHOBJICHO MaJeHHE TEMIIEpAaTypbl BO BpeMs 3aTMmeHus ¢ +70 no —
117°, 1. e. moutu Ha 200° B TeueHHe KakKUX-HUOYAb 1'%2—2 dacoB. Mexy Tem,
Ha 3emie, TP MOAOOHBIX )K€ YCIOBHUSX, T. €. IPH COJHEYHOM 3aTMEHHH, OT-
M€4aeTcs MOHWKEHHE TEMIIEPATyphl BCErO Ha JBa, MHOI'O Ha TpHU Ipanyca.
OT0 pa3nuyue HAJ0 OTHECTH 3a CUET 3eMHOM aTMOC(hephl, CPaBHUTEIHHO TPO-
3payHoO sl BUAMMBIX JTydeit CoHIA U 3a7epKUBAIONIEH HEBUIUMBIE «TEIl-
JIOBBIE» JIyYH HArpeTOM MOYBHI.

To, uto mouBa JIyHBI Tak OBICTPO yTpayMBaeT HAKOIUIEHHOE €0 TEIIO,
YKa3bIBa€T OJJHOBPEMEHHO U HAa MaJyl0 TEIJIOEMKOCTHh M Ha TYyPHYIO TEIUIO-
MPOBOJHOCTH JIYHHOH MOYBBI, BCJIEJCTBUE YEro MpH €€ HarpeBaHUU YCIIEBAET
HAKOIUTHCS JIUIIL HEOOIBIIION 3arac TEIUIOTHI.



I''TABA TPETbBA
IIJIAHETBI

Ilnanernl Ipu THEBHOM CB€Te

Momﬂo nu THEM, TIpH sspkoM cusiHuH CoJHIIA, BUAETH IUIaHeThI? B Tene-
CKOIl — 0E3yCIIOBHO: aCTPOHOMBI HEPEAKO IPOM3BOASAT HaOIIOJCHUS
HaJl TUIaHEeTaMy AHEM, pa3yinyasi uX B TPYOBI 1aXke CpeHeH CHIIBI, IIpaB/a, He
Tak OTYETIMBO, KaKk HOYbIO. B TpyOy, nmamerp oObexTHBa KoTOpoil 10 cMm,
MOXHO AHEM HE TONBKO BuAETh OmHTep, HO M pa3nuyaTh Ha HEM XapakTep-
Hble Tonockl. HaGmiomenust Mepkypusi, moxainyi, ymoOHee NpOW3BOIUTH
JTHEM, — TOT/A TUIAHETa CTOMT BBICOKO HAJ TOPU30HTOM, MOCJE K€ 3aX0Aa
Comnnna Mepkypuii ObIBaeT BUICH TaK HI3KO Ha HeOe, 4To 3eMHast aTMocdepa
3aMETHO HCKAXAET TEJIECKOMMUECKOE N300pakeHHE.

[Tpn GNaronpUATHBIX YCIOBUSX HEKOTOPHIC IUIAHETHI JOCTYIHBI THEM U
HEBOOPY>KEHHOMY IJ1a3y.

Oco0eHHo yacTo ynaércsi HabI0AaTh HA JIHEBHOM HeOe caMylo SIpKYIo 13
aHet, Benepy, koHe4uHo, B mopy HamOoinbinei eé sipkoct. V3BecteH pac-
cka3 Aparo o Hanoneone I, KoTopbIii 0gHAXIBI BO BpeMs IIapaJHOTO CIIE/I0-
BaHus 1o ynunam [laprka ObUT OOMXKEH TeM, 4TO TOJIMNA, IOpaKEHHAS MOSIB-
neHueM BeHepsl B moieHb, yaensia Oosblle BHUMAHUS 3TOH IIaHETEe, YeM
€ro BBICOKOI1 oco0e.

C ynun 6ospmx roposoB BeHepa B JHEBHBIC Yachl BHIHA JaXKe dalle,
YEM C OTKPBITBIX MECT: BBICOKHE I0oMa 3aciOHA0T COJHIE U TEM 3alUIIai0T
IJ1a3a OT OCJIEIUIAIOIIETo AEHCTBUS MpsIMBIX ero mydel. Cirydyan BUAMMOCTH
Benepbl 1HEM OTMEYEHBI M PYCCKUMHU JieTonUcHaMu. Tak, HOBrOPOACKas Jie-
TONHCH TOBOPHT, uTo B 1331 r. mHEM «siIBHCS Ha HeOecH 3HAMEHHE, 3Be3la
cBeTJIa HaJ IEpPKOBBIOY». 3Be3aa 3ta (mo uccienoBanusm /. O. CsTckoro u
M. A. Bunsena) 6511a Benepa.

Haubonee OmarompusTHBIE SHOXM Uil BUAUMOCTH BeHepsl B JTHEBHOE
BpeMsi TTOBTOPSIIOTCSL Kakable 8 yieT. BHUMaTenbpHble Habmronartenu Heba, Be-
POSITHO, UIMENH CIIy4ail BUJIETh THEM IPOCTHIM IJ1a30M HE TOJBKO Benepy, HO
n Onurep n naxe Mepkypuii.
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31ech yMECTHO OCTAHOBHUTHCS HAa BOTIPOCE O CPAaBHUTEIILHOM OJIECKe TIIa-
HeT. B kpyry HecliennaimcToB BOSHUKAIOT HHOTIa COMHEHUS: KaKas IJIaHeTa
nmocturaeT 6onpmero Giecka — Berepa, FOmurep nim Mapc? Koneuno, ecim
ObI OHM CHSATIM OJHOBPEMEHHO M Pa3MEIAIUCh PSIOM, OJOOHOTO BOIpOca HEe
BO3HMKaNo Obl. Ho korza Buamiip ux Ha HeOE B pa3HOE BPEMsl NIOPO3Hb, He-
JIETKO PEeUINTh, KOTOpas M3 HUX sipuye. BOT Kak IulaHeThl pacrojararorcsi B
NopsiKe UX OJecka.

Benepa Stpue Cupiyca B He- Mepiypuii Cnabee Cupuyca, HO

Mapc sipue 3BE3]] EpBOit
p CKOIIBKO pa3 Catypu P ATep
Onurep BEJIMYUHBI

Mpel emié BepHEMCSL K 9TOM TEME B CIEAYIOLIEH IlaBe, KOrja IO03HaKo-
MHMCSI C YHCJIOBOH OLIEHKOM OJiecka HEOSCHBIX CBETHIL.

IlnaneTHas a3dyka

Jnst o6o3nauennst ConHua, JIyHBI M IUTaHET COBPEMEHHBIE aCTPOHOMBI
YIOTPEONISIOT 3HAaUKK BEChbMa JAPEBHETO IIPOHMCXOKAeHUs (puc. 62). Mx Ha-
yepTaHue TpeOyeT MOSCHEHHH, KpoMe, KOHEYHO, 3Haka JIyHBI, MMOHATHOTO
camoro 1o cebe. 3HaKk MepKypusi ecTh YIPOLIEHHOE H300paKEHHUE JKe3J1a MH-
(ugeckoro O6ora MepKypusi, TOKPOBHUTEIS 3TOW IUIaHETH. 3HaKOM BeHepsl
CITy’KHUT U300pakeHHe PyYHOTO 3epKajia — SMOJIEMBbl )KEHCTBEHHOCTH M KPaco-
ThI, pucymux 6oruHe Benepe. CumBonom aist Mapca, TOKpOBUTEIBCTBYE-
MOro 0Orom BOMHBI, BBIOPAHO KOIbE, 3aCIIOHEHHOE IIUTOM, — aTPHUOYTHI BOH-
Ha. 3Hak lOnuTepa — He YTO MHOE, KaK HavyajbHasi OyKBa IpPEUECKOr0 HauMme-
HoBauus FOmurepa — Zeus (Z — B pykonucHoM mpudre). 3nak CarypHa, Mo
ToJKOBaHWI0 PllaMMapHoHa, eCTh HCKKEHHOE M300paKeHHE «KOCHI BpeMe-
HI» — TPAJULIUOHHOM NPUHAISKHOCTH O0ra CyI50BI. Jyna

[lepeuncnennsle ceifyac 3HAKH YIOTPEOISIOTCS C
IX B. 3Hak Ypana, pasymeercs, 6oJyiee MO3IHETO IMPO-
HCXOXACHUS: IUIAHETa 3Ta OTKpPbITA JIMIIb B KOHLE Benepa
XVIII B. E€ 3HaK — kpyxok ¢ Oyksoit H — noiken Ha-  Mapc
nomuHaTh HaMm 0 B. I'epmene (Herschel), oTkpeiBmem
VYpan. 3nak Hemnrtyna (otkpeitoro B 1846 T.) oTmaér
naHb MHUDOJIOTHH HM300pakeHHeM Tpe3yOra Gora mo-  Camypn
peit. 3Hak Juis nocneAHel mianersl, [lnyTona, nonaTen Vpan
cam co0oii.

K oroii nyanerHoit a30yke Hajo ewié NMpucoeau-
HHUTh 3HAK TOM IUIAHEThI, HA KOTOPOM MbI xuBéM, a  Iliymon
TaK)Ke 3HaK IEHTPATbHOTO CBETHJIA HANIEH CHCTEMBI — (7, nye
ConHrta. DTOT TMOCIEAHUM 3HAK — CaMBId JIPEBHUMH,
MIOTOMY 9TO OBII B YHOTpPEOJIEHUH Yy €THITSH emE Thl-
CSUeNeTHs Ha3al. Puc. 62. YcinoBHbIe 3HAKH

st ConHua, JIyHBI ¥ 1u1a-

MHOTUM TOKa)eTCs, BEPOSTHO, CTPAaHHBIM, YTO Her.

TEMH K€ 3HaYKaMHU IIAHCTHOW a30yKW 3amaiHble ac-
TPOHOMBI 0003HAYAIOT JTHU HEAEH, 3 UMEHHO!
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BOCKpEeCeHbe  — 3nakom CouHiia

MOHENICNIbHUK ~ — » Jlynbt
BTOPHUK - » Mapca
cpeny - » Mepkypust
4yeTBepr - » Onurepa
TATHUILY - » Benepst
cy60oty - » CatypHa

HeoxunnanHoe cOMKeHNE 3TO CTAHET €CTECTBEHHBIM, €CITH COIMOCTaBHM
3HAKH TUIAHET HE C PYCCKHMHU, a C JIATHHCKMMH WM ¢ (QpaHIly3cKUMH Ha3Ba-
HUSMU JJHEH HEeJeI, COXPaHUBIIMMHE CBOIO CBSI3b C HAUMCHOBAHHMSAMHU IUIAHET
(mo-dppanmyscku: nonenenbHUK — lundi — mens JlyHbl, BTopHUK — mardi —
neHb Mapca u T. A.). Ho MBI He cTaHeM yriryONsTECS 34€Ch B ATY JIIOOOIBIT-
HyI0 0051aCTh, OOJBIIE OTHOCSIIYIOCS K (DIIIOJIOTHHA U K UCTOPHUU KYJIBTYPHI,
4eM K aCTPOHOMHH.

JpeBHUMH anXUMHUKaMH IDTaHETHas a30yka ymoTpeOisiiack A o0o3Ha-
YEHUsI METAJIJIOB, & IMEHHO:

3nak ConHna  —  JuIA 3070Ta
» Jlyns — » cepedpa
» Mepkypui—  »  PTYTH
» Beneppt — » wmeau
» Mapca - »  JKenesa
» IOmutepa — »  onoBa
» Carypua — »  CBHHIA

CBs3b 3Ta OOBSICHSAETCSA BO33PEHHEM AITXMMHUKOB, MOCBSIIABIINX KaXIbIH
METaJI OHOMY 3 JPEBHUX MH(OIOrHIECKnX O0KECTB.

HakoHen, OTrog0CKOM CpeIHEBEKOBOIO IOYTEHUS K IUIAHETHBIM 3HAKaM
SBJISIETCSl YIOTpeOJieHHe COBPEMEHHBIMH OOTaHUKaMH M 300J0raMH 3HAKOB
Mapca u Benepsl 11 0003Hau€HHsI MYKCKUX M KEHCKHX K3eMIUISIpOB. bo-
TaHWKU YIOTPEOISIOT TaKke acTpoHOMHUUYeckuii 3HaKk ConHIa aist 0003Haue-
HUSI OJJHOJIETHUX PAacTeHWUH, JUIsl IBYXJIETHUX OepETcst TOT ke 3HAK, HO BHUJIO-
W3MEHEHHBIN (C IByMs TOYKaMU B KpPYXKe), JJIsl MHOTOJETHHX TpaB — 3HAK
IOnmrepa, 111 KyCTapHUKOB U JiepeBbeB — 3HaK CaTypHa.

Yero HeIb3s H300Pa3UTh

K uucny Beleil, KOTOpble HUKAK HEJb3sl W300pa3uTh Ha Oymare, IPUHA]-
JIS)KUT TOYHBIH IJIaH HALIEH COJHEYHOM cUCTeMBbI. T0, YTO MO/l NMEHEM IUIaHa
COJIHEYHOW CHCTEMBbI MPUBOAUTCS B KHHIax IO aCTPOHOMHH, €CTh HEPTEK
IJIaHECTHBIX Y T € )71 , 4 HUKaK HC COJIHEYHOH CUCTEMBI: CaMUX IIJIAaHET Ha Ta-
KHX YepTeKax M300pa3suTh Hellb3s 0e3 rpyOoro HapyiieHus maciirada. [lia-
HETBI IO CPAaBHCHUIO C PA3ACIAIOIMMHA UX PACCTOAHUAMU TaK HUYTOKHO Ma-
JIBI, YTO TPYAHO JaXK€ COCTABHUTH ccOE CKOJIBKO-HUOYIb MPaBUIBHOE IPEI-
CTaBJicHHE 00 3TOM COOTHOIIEHHH. MBI 00JerdyuM paboTy BOOOpaKeHUs, €C-
1 00paTHMCSI K YMEHBIICHHOMY MO00HI0 TUIaHeTHO# cucteMbl. Toraa cra-
HET SICHO U TO, II0YEMY HET BO3MOXXHOCTH MPEACTABUThH COIHEUHYIO CUCTEMY
HH Ha KakoM yepTexe. Bcé, 4To MBI B COCTOSIHHM CIeNIaTh HA YePTeKe — I10-
Ka3aTh CpaBHUTENbHBIC pa3Mepsl rianet u Comxua (puc. 63).
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N30epéM 1t 3eMHOTO ITapa caMyio CKPOMHYIO BEIHYHHY — OYJIaBOYHYIO
TOJIOBKY: IYCTh 3eMJIsl H300pakaeTcsl MIapUKOM OKOJIO | MM MOTMIEPEYHUKOM.
Tounee roBops1, MBI OyZieM MOJIB30BaThca MacmTabom nmpumepHo 15 000 kM B
1 MM, momm 1:15 000 000 000. JIyHy B BHIE KpyIHHKA B MM JHAMETPOM HAJIO
Oyznet momecTuTh B 3 cM OT OynaBogHOU rooBKH. CONHIIE BETHIHHON C M
i KpokeTHbIH 1map (10 cM) momxkHO oTcTosTh HA 10 M oT 3emmn. Msy, mo-
MEIIEHHBI B OTHOM YIJIy IPOCTOPHOW KOMHAThl, U OyJlaBOYHAs TOJIOBKA B
JIPYyroM — BOT MOJOOME TOrO, YTO MPEIACTABISIOT COOOH B MHPOBOM IIPO-
ctpancTtBe ConHue u 3emuis. Bel Buaure, 4to 37€ch B caMOM Jeie Topasio
OoJbie MycTOTHI, YeM BemiecTBa. [IpaBma, mexay ComHileM u 3eMIIEl ecTh
IIBe TUIaHeThl — Mepkypuii 1 BeHepa, HO OHH Majio CIOCOOCTBYIOT 3arlOJTHe-

Kpa A CONHeYHOr g Ancn
4

Henryn Yoau

\/
a4 ) O
J

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

Puc. 63. CpaBuurenbsHble pazmepsl miaHet 1 Connna. JJuamerp aucka CoiHua B
9TOM Maciitade paBeH 19 cm.

HUIO MIPOCTPAHCTBA; B HAIlICHl KOMHATE NMPUOABIAIOTCS JHIIb JBE KPYIHHKH:
onHa B 3 MM rmomepedHukoM (Mepkypuil) Ha paccTosHHM 4 M OT Ms4a-
ConHua u BTOpas — ¢ OysaBodHyIo rosioBky (Benepa) —B 7 M oT Ms4a.

Ho OyayTr emé kpynWHKH BeIIecTBa IO APYTyI0 CTOpOHY oT 3emin. B
16 M ot msa4a-ConHia Kpyxutcs Mapc — KpynuHKa B /2 MM TIOIIEPEYHUKOM.
Kaxnpie 15 mer o6e xpynuuky, 3emist u Mapce, commkaioTes 10 4 M; Tak BbI-
ITISAUT 37€Ch KpaTdailliee pacCTOSHUE MEXTy IByMs Mupamu. Y Mapca —
JIBa CIIyTHHMKA, HO N300pa3uTh UX B HAIIEH MOJIEIN HEBO3MOXKHO: B IPHHATOM
MacmTabe UM ciefoBasio Obl MpuaaTh pazMmepsl Oakrepuii! [loutu cromnb xe
HUYTOXKHBIE pa3Mephbl AOJDKHBI MUMETh B Halled MOAEIH aCTEPOUIBl —
MaJlple TUIAHETHI, U3BECTHBIC YK€ B YMCIIE CBBIIIE IOJIYTOpa THICAY, KpyXKa-
muecs Mexay Mapcom u FOnurepom. Ux cpennee pacctosHue ot ConHia B
Hamre#t Mogenu — 28 M. Hanbonee kpymHbIe U3 HUX UMEIOT (B MOMIEIH) TOJ-
mHy Bonoca ('/,9 MM), Menbuaiiiye e — BETHIHHOM ¢ GaKTepHIO.
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Ucnonuu-lOnurep Oyner mpencraBieH y HAac HIAPUKOM BEJIMYMHON C
opex (1 cm) B 52 m ot msua-Conania. Bokpyr Hero Ha paccrosauu 3, 4, 7 u
12 cM kpykatcs camble KpyIHbIE U3 12 ero ciyTHHKOB. Pa3meps! 3Tx 60ib-
XX JIyH — OKOJIO 2 MM, OCTaJIbHbIE MPEACTABIIFOTCS B MOJAEH OISTh-TaKU
GakTtepusamu. Hambonee ynman€HHBIN W3 €ro CIyTHHKOB, [X, mpumutochk ObI
MOMECTHTh B 2 M 0T opexa-fOmnurepa. 3HauuT, Bcs cuctema FOnurepa nmeer
y Hac 4 M B MONepeyHUKEe. ITO OUE€Hb MHOT'O TI0 CPABHEHHIO C CUCTEMOH 3eM-
ns — Jlyna (momepeyHuk 6 cM), HO JIOBOJIBHO CKPOMHO, €CIIM COTIOCTaBUTH
TaKue pa3Mepsl ¢ nonepeyHnkoM opoutsl Omurepa (104 M) Ha Hame# Moze-
TN

VYke ¥ Tenepb OYEBHIHO, HACKOJIBKO OE3HAIENKHBI IMOIMBITKH YMECTHTh
IUIAH COJIHEYHOM CHCTEMBI HA OJTHOM uepTeke. HeBO3MOKHOCTD 3Ta CTaHET B
nanpHemeM emé yoenutensree. [Inanery CatypH npHImioch Obl TOMECTUTD
B 100 M ot Ma4ya-ConHua B BUJE Opellka 8 MM nonepe4Hukom. IIpocnaBnen-
Hble Kosbla CaTypHa IIMPHHOH 4 MM M TONIIMHOM '/y50 MM GylyT HAXOIHTh-
¢ B | MM OT MOBEPXHOCTH OpeIIKa. 9 CIlyTHUKOB pa30pocaHbl BOKPYT IUIaHE-
THI HA NIPOTSDKEHUH /2 M B BUJIE KPYIIMHOK IHAMETPOM B /10 MM U MEHEe.

IlycTeiHN, pa3lensioniye IUIaHEThl, NMPOIPECCHBHO YBEIHMUMUBAIOTCS C
MpUOIMKEHUEM K OKpanHaM CHCTEMBl. YpaH B Halled MoJeau OTOpOoIleH Ha
196 M ot ConHIa; 3TO — TOpOIIKHA B 3 MM MONEPEYHUKOM C 5 MBUIMHKaMU-
CIYTHUKaMH, pa30pOCaHHBIMU Ha PacCTOSHHUU 110 4 CM OT LIEHTPaJIbHOU Kpy-
MTHHKY.

B 300 M OT LEHTpaJIbHOTO KPOKETHOIO IIapa MEAJIUTENIBHO COBEPIIAET
CBOH IyTh IUTaHETa, eI HEJaBHO CUMTABIUASCS IMOCIEAHEH B HalleH cHucTe-
Me, — HenrtyH: ropommna ¢ nsyms cirytHukamu (Tpurorom u Hepennoit) B 3
u 70 cM OT Heé.

Emé manee oGpammaercss Hebonpmas mraneta — [ImyToH, paccrosHue Ko-
TOpo#i B Hamreit Mosenu Boipasutcs B 400 M, a IONEPEYHNUK — OKOJIO TIOJIOBHU-
HBI 3€MHOTO.

Ho u opOuty 3T0i mMoceaHeH MIaHeThl HeJIb3s CYMTATh TPAHUIICH HaIIeh
COJIHeUHOU cucTtembl. Kpome miaHeT, K HeW MpHUHAJIEKAT BEAb U KOMETHI,
MHOTHE U3 KOTOPBIX JBIKYTCA 1O 3aMKHYTBIM IyTsiM okoio Connua. Cpeau
9THUX «BOJIOCATHIX 3BE3M» (TOUIMHHOE 3HAYEHHUE CIIOBA «KOMETa») €CTh Psil
TaKWX, MEpUoa oOpameHuss KOTOPhIX noxomauT a0 800 jmer. 9To — KOMETHI
372 r. mo Hameit 3per, 1106, 1668, 1680, 1843, 1880, 1882 (mBe KOMeTHI) H
1887 rr. IlyTh KaXXJOH M3 HUX HA MOAEIH M300pa3wiics Obl BEITSHYTHIM 3J1-
JIMIICOM, OJJH KOHEIl KOTOPOro, OyvKaimmid (epuresnuii), pacrooxKeH Bee-
ro B 12 mm ot Comnnua, a naneHuit (adenmii) — B 1700 M oT HEro, B YETHIpE
paza ganbwe IlnyToHa. Ecnu vMcUuMCIUTh pa3Mepbl COJHEYHOM CHCTEMBI IO
3THM KOMETaM, TO Hallla MOJIENb BbIpacTeT A0 3%2 KM B NONEPEYHUKE U 3ail-
MET ruTomamp 9 KM [pH BEIUYHHE 3eMiTH, He 3a0yIbTe, ¢ OYIaBOYHYIO TO-
noBky! Ha 5Tux 9 kM” moMeIaercs Takoii HHBEHTaph:

1 KpOKeTHBIN mmIap,
2 operka,
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2 TOPOLIMHBI,
2 OyaBOYHBIE TOJIOBKH,
3 KpyNHUHKU TIOMEIbYE.

BCIIIGCTBO KOMET — KaK Obl OHM HU OBLIM MHOTOYMCIICHHEI — B pvaéT HC
IMPUHUMACTCA: UX MacCa TakK Majia, YTO OHU CIIPABCIJIMBO HA3BAHbBI «BUIUMOC
HHAYTO».

I/ITaK, Halla IIaHEeTHas CUCTEMa He MOANAETCS I/I306pa)I(€HI/IK) Ha 4epTe-
7K€ B IPpaBUJIbHOM Maciraoe.

ITouemy Ha Mepkypuu HeT aTMOC(epbI?

Kakast MoKeT OBITh CBSI3b MEXy IIPHCYTCTBHEM HA IUIAHETE aTMOCQEpEI
U TIPOJOJDKUTENBHOCTRIO €€ 000poTa BokpyT ocu? Kazamocs Obl, HUKakoi. 1
BcE ke Ha mpuMmepe Ommkaiimeit k ConHIly TulaHeTsl, MepKypus, Mbl yOexk-
JlaeMcs, 4TO B HEKOTOPBIX CIydasx TaKas CBSA3b CYIIECTBYET.

Ilo cuine TspKecTH Ha cBOei moBepxHOCTH MepKypHil Mor Obl yAep)KUBaTh
aTMoc(depy Takoro cocraBa, Kak 3eMHas, XOTS U HE CTOJIb IUIOTHYIO.

CkopocTb, He0OX0ANMast JUIsl TIOJTHOTO MPEOJI0JICHHsT MPUTSHKEHUST Mep-
Kypusl Ha ero moBepxHocTH, paBHa 4900 mM/cex, U 3TOW CKOPOCTH IPH HEBHI-
COKHX TeMIlepaTypax He JOCTUTalOT OBICTpeWIIne W3 MOJEKYJ Hamled aTMo-
chepsr”. VI Tem He Menee Mepkypuii mumén arMocdepsl. IIpuunna Ta, uTO
oH aBmxetcst BOKpyr CouHila Harotooue ABrmxeHus JIyHbI 0K0I0 3eMiH, T. €.
oOpalleH K HeHTPaTbHOMY CBETHITY BCETAa OTHOM M TOH )K€ CBOCH CTOPOHOM.
Bpems o6xoma opouTts! (88 cyTok) paBHO BpeMeHH 000poTa BOKpyT ocu. [1o-
3TOMY Ha OJIHOM cTOpoHe Mepkypus, — TOH, KOTopasi Bcerja ooOpalleHa K
ComnHIly, — HENPEPHIBHO AJHUTCA JI€Hb M CTOUT BEYHOE JIETO; Ha APYToil ke
cTopoHe, oTBépHYTON OT CoJHIA, HApST HEMpephIBHAS HOYb U BEYHAS 3UMA.
Jlerko BooOpa3uTh cebe, KakOW 3HOHM JOJDKEH T'OCIIO/ICTBOBATh Ha JHEBHOM
cropone mianetsl: CoHIlE 37ech B 2% pa3a Onrke, yeM Ha 3emiie, U majs-
I1asl CUJIa ero JIy4dell JoJbKHA BO3pacTH B 272 X 2V5, T. e. B 6%4 pa3. Ha HouHytO
CTOPOHY, HAalpOTHB, B TCUCHHUEC MIUIHMOHOB JIET HE NMPOHHUKAI HU OAWH JIyd
CornHIa, ¥ TaM JO0JDKEH TOCIIOJCTBOBATH MOPO3, OJIM3KHH K X0JIOy MHPOBOTO
npoctpanctBa” (0ko10 —264° C), Tak Kak TEIIOTa JHEBHOH CTOPOHbBI HE MO-
KET MPOHUKATh CKBO3b TOJIIY IUIAHETHl. A Ha TPAHUIIE JHEBHOW M HOYHOH
CTOPOHBI CYIIECTBYET MOJIOCA IIMPUHOH B 23°, Ky/a BCIEACTBUE THOpALUn’)
ComnHIe 3arispIBacT JIUIIb HA BPEMSI.

VCm. . 11, crp. 56 («ITouemy na Jyne Het aTMochepbi?»).

P Tloj yCOBHBIM BHIPAXKEHHEM «TEMIIEPATypa MHPOBOTO TPOCTPAHCTBA» (HU3HKH PasyMeroT
Ty TEMIIEpaTypy, KOTOPYIO MOKa3ai Obl B IPOCTPAHCTBE 3aUePHEHHBINA TEPMOMETP, 3aCIIOHEHHBIN
ot ayueit ConHia. DTa TemrepaTrypa HECKOJIBKO BbIIIE TOYKM abcomoTHOro Hyns (—273° C)
BCJIEJICTBHE Tperolero jaeiictus 38é€3nHoro manydeHus. Cm. kuury S. W. [lepensmana «3Haete
T BBl (PU3UKY?».

) O nubpamuu cMm. ouepk «Buanumas i HeBHAUMAs cTOporbl JyHs (L. II, crp. Omudkal
3akJiaaka He onpeaesieHa.). s mubpaun Mepkypust 10 A0JITOTE UMEET CHITY TO K€ MPHUOIH-
XKEHHOE MPaBUIIO, KOTOPOMY nojuuHeHa JlyHa: Mepkypuii mocTostHHO 00OpallleH OJJHOH U TOi e
cTopoHoii He k CoJHIly, a K IpyroMy (OKyCy CBOEi TOBOJIBHO BBITSIHYTOH OpOUTHI.
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[Ipn Takux HEOOBIYANHBIX KIMMATHYECKHX YCIOBHSX YTO K€ JIOJDKHO
pou30iTé ¢ atMocdepoil maneTs? OUeBHIHO, HA HOYHON IOJIOBHUHE ITOJ
BIIMSHHEM CTPAILIHOTO X0J0ja artMocdepa CTYCTUTCS B JKHIKOCTh M 3aMEpP3-
HeT. BenencTBue pe3skoro MOHMKEHHS aTMOC(EPHOTO IaBJIeHHS TyAa YCTpe-
MHTCS Ta30Basg 000JI0YKa THEBHOW CTOPOHBI IIAHETHI M 3aTBEPACET B CBOIO
ouepenb. B urore Bes armocdepa Mo/DKHA B TBEPIOM BHIC COOpaThcs Ha
HOYHOW CTOpPOHE IJIaHETHl, BepHee — B Toi e€ JacTH, Kyna CoiHile BOBce HE
3arnsapiBaeT. TakuM o0pa3oM, OTCYTCTBHE Ha MepKypuu atMocdepsl sBIs-
eTcsl HeN30€XKHBIM CIIEJICTBHEM (PU3NUECKHUX 3aKOHOB.

[To Tem e cooOpakeHHsIM, IO KAKUM HEIOIYCTHMO CYIIECTBOBAHHUE aT-
Mocgepsl Ha MepKypuH, TODKHBI MBI OTBEPTHYTH M JOTA/IKY, HEPEIKO BBI-
CKa3pIBaeMyro, OyaqTO MMeeTcs arMocdepa Ha HEBHIUMOHW cTropoHe JIyHBI.
MOXXHO C YBEpEHHOCTBIO yTBEPXJIaTh, YTO €CIM HET aTMoc(epbl Ha OJHOU
cTopoHe JIyHBI, TO He MOXKET €& ObITh M Ha MPOTHBOIOIOKHOI. B 2ToM
IMyHKTE PacXOIWTCS C HWCTHHOHN (haHTacTHueckuii pomaH Yoamica «llepeie
moau Ha JIyHey». PomanucT fgomyckaet, uro Ha JIyHe ecTb BO3A4yX, KOTOPBIH B
TEYEHHE CIUIONTHOH 14-CyTOYHON HOYM YCIEBAET CTyCTUTHCS U 3aMEP3HYTh, a
C HACTYIICHUEM JIHS BHOBb MEPEXOJHUT B ra3o00pa3HOe COCTOSIHUE, 00pa3ys
atMocepy. Huyero mogoOHOTo, 01HaKO, MPOMCXOANTHh He MoxkeT. «Ecim, —
mucai no 3tomy mosoxay npod. O. JI. XBosbcoH, — Ha TEMHO# cTopoHe JIyHBI
BO3IyX 3aTBEPJEBAET, TO MOYTU BECH BO3AYX HOJKEH MEPEUTH OT CBETIION
CTOPOHBI B TEMHYIO U TaM Takxke 3aMEp3HyThb. [loa BIMSHHMEM COIHEUYHBIX
Jyqeid TBEPIBIM BO3MLyX NOJDKEH IPEBPAIIATHCS B I'a3, KOTOPHI HEMEIJICHHO
OyzmeT mepexoauTh Ha TEMHYIO CTOPOHY M TaM 3aTBEepAeBaTh... JlorkHa mpo-
HCXOJUTH HETIPEPhIBHAS TUCTHUILIALMS BO3/yXa, U HUTJE U HUKOTAA HE MOXKET
JIOCTUTHYTb CKOJIBKO-HHOY/Ib 3aMETHON YIIPYTOCTHY.

Ecnmu nns Mepkypust v JIyHbl MOXKHO CUMTaTh JOKa3aHHBIM OTCYTCTBUE
atMocdepsl, To W1t Berepsl, BTopoit ot ConHIla TIaHETHl HAIIeH CHCTEMEI,
MPUCYTCTBUE aTMOC(EpPhl COBEPIIEHHO HECOMHEHHO.

YcraHoBIEHO Aaxe, 4yTo B atMocdepe, TouHee — B cTpatocdepe
BeHepbl, MHOTO YIJIEKUCIIOTO T'a3a — B JAECSATh ThICAY pa3 OoJIbIle, YeM B 3eM-
HOW aTMocdepe.

®a3bl Benepsl

W3zBecTHBIN MaTremaTHK ['aycc pacckasblBaeT, YTO OJHAKABI OH IMPEJIO-
JKHJI CBOSH MartepH B3ILIHYTh B aCTPOHOMHYECKYIO TpyOy Ha Benepy, sipko
CHSBIIYIO Ha BeuepHeM HeOe. MaTeMaTHK JyMall MOpa3suTh MaTh HEOXKHAaH-
HOCTBIO, TaK Kak B TpyOy BeHepa BuiHa B popMme cepra. Y TUBHTHCS, OTHAKO,
NPHUIUIOCH €My CaMOMy: IPHCTAaBUB IJ1a3 K OKYJSIPY, JKCHILIMHA HE BBIpasuia
HHUKaKOT0 W3YMJICHHS 110 NOBOAY BHJA IUIAHETHI, & OCBEIOMMJIACH JIMIIb, I10-
yeMy cepm oOpaieH B TpyOe B 00paTHYIO CTOpOHY... 'aycc He momo3peBat 1o
TOrO BPEMEHH, YTO MaTh €ro pasinuyaer (azpl BeHepsl naxke U HEBOOPYKEH-

! Cm. npumeuanue Ha cTp. 58.
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HBIM Ta30M. Takoe ocTpoe 3peHHe BCTpedyaeTcs OYCHb PEIKo; 0 M300peTe-
HUS 3PUTENBHOW TPYOBl HUKTO MOATOMY HE TOIO03PEBall O CYIISCTBOBAHHUH
(a3 Benepsbl, moJOOHBIX JTYHHBIM.

Ocob6enHocTh (ha3 Beneps! Ta, 4To MOMEPEYHHK IJIAHETHI B Pa3sHBIX (azax
HEOJMHAKOB: Y3KHU CEpII IO JHaMEeTPy 3HAYUTEIbHO OOJBIIE TTOJHOTO JHCKA
(puc. 64). IIpuunHa — pa3nuyHOe yAajeHHe OT Hac TOH IJIaHEThl B pa3iny-
HbIx (pazax. Cpennee paccrosuue Benepst ot Comnnna 108 MHUIMOHOB KM,
3emin — 150 MULIHOHOB KM. JIErKo MOHATH, YTO OJMIKAMIIee PacCTOSHHE
obOeux twiaHeT paBHO paszHoctd 150-108, T.e. 42 MWIUIHOHAM KM, a CaMoe
nanbHee — cymme 150+108, T. e. 258 munnuonam kM. CneoBarenbHO, yaanie-
Hue BeHephl oT Hac u3MeHsieTcs B 9THX Tpenenax. B Ommxkaiimem cocencrse
¢ 3emnéit Berepa oOparieHa K HaM HEOCBEIIEHHOI CTOPOHOM, W MOTOMY Hau-
Ooxee kpymHast e€ ¢a3a coBepiieHHO HeBUANMA. OTXOIS OT 3TOTO MOJOKEHHS
«HOBOBCHEPHSA», IUIAHETA NPUHUMAET BUJA CEpIa, AUaMETp KOTOPOTO TeM
MeHbIIe, YeM cepn mupe. Hanbompmieit spkoctn Benepa gocturaer He Toraa,

Puc. 64. ®azp1 Benepsl, BunuMsIe B
TeneckoI. BeHepa B pa3HbIX (azax mMe-
€T pa3IM4YHbII BUIUMBIH JUaMeTp
BCJIC/ICTBHE U3MCHEHUS PACCTOSIHUS OT
3emin.

KOTZIa OHa BHJHA MOJHBIM JMCKOM, M HE TOT/a, Korjaa auamMerp e€ HanOoib-
Ui, a B HEKOTOpPOH mpomexyTodHoit (ase. Ilonneni auck Benepsr Buaen
o yrioM 3penus 10", Hanbompmmii cepn — mox yriom 64". Beicmieid xe
SPKOCTH IUIAHETa JOCTHUTAET CIIYCTSI TPU JAEKaJbl MOCIE «HOBOBEHEPHS», KO-
rra yrioBoi auametp e€ 40" u yrioBas mupuHa ceprna — 10". Torna oHa cse-
Ut B 13 pa3 sipye Cupuyca, camoi sipkoii 3Be3/1bI BCero Heda.

Besukue npoTuBOCTOSIHUS

(0] TOM, 4YTO J3IIOXH HanOOJIbIIIEH APKOCTU Mapca ¥ HanOOJBIIETO €ro
HpI/I6J'II/I)KeHI/I${ K 3emie IMOBTOPSIOTCA MPUMEPHO KaXK/bIC 15 JICT, U3BCCTHO
mHoruM. OdYeHb nonyJsIipHO U aCTPOHOMHNYCCKOC HAMMCHOBAHUEC OTUX IIIOX!:
BCJIMKUC TIPOTUBOCTOSAHUS Mapca. IlamsTHEIS oAbl IOCICOHUX «BCIHKHX
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MPOTHUBOCTOSHUID KpacHOU TuiaHeTsl — 1924, 1939 (puc. 65) u 1956. Ho mano
KTO 3HAET, 0YeMy COOBITHE 3TO MOBTOPSIETCS UMEHHO 4epe3 15 ner. Mexny
TEM OTHOCSIIAsICA CI0JIa «MaTeMaTHKa) BECbMa HECIIOXKHA.

3emuIs COBEpIAET MOIHBIN 00X0x cBoeil opouTs! B 3654 cyTok, Mapc — B
687 cytok. Ecam 06e mraHeTsl CONUTNCH OJHAXABI Ha ONrKalIee paccTos-

1301 1907 1905 1907 1909 1911 194 1915
1918 1920 1922 1924 1926 1928 1937 1933

1935 1937 1939 1941 1943 1946 1948 1950

Puc. 65. I3menenue BuauMoro auamerpa Mapca B pas-
nyHble poTuBocTOsiHUA XX B. B 1909, 1924 1 1939 1T
OBUTH BEJIMKUE IPOTHBOCTOSHHUS.

HHE, TO OHHU JOJDKHBI COHTHCh BHOBb 4Y€pE3 TAKOH MPOMEKYTOK BPEMEHH,
KOTOPBIH 3aKIII0YACT I] € J1 O € YHCIIO TO/I0B KaK 36MHBIX, TAK U MapCOBBIX.
JpyruMu cioBaMu, HaJlo PELINTb B IETBIX YUCIAX YPaBHEHHUE

365%x =687y,

N1
x =188y,
OTKyza
X _188=-4
y 25°
Pa3BepHyB mocienHio0 Apo0s B HENPEPHIBHYIO (Cp. cTp. 76), momydaem
47 1
_—= 1 + 7]
2 1+ I

T+—
3

B3siB niepBbIe TpH 3B€HA, IMEEM NPHONMHKEHHE
1 15
1+ 13
1+—=
7
U 3aKJII09aeM, 4To 15 3eMHBIX JIET paBHBI 8§ MapCOBBIM; 3HAYUT, SMIOXH HaH-
6ompuiero nmpubamkeHuss Mapca JODKHBI TIOBTOPAThCA Kaxkasle 15 yet. (Mel
HECKOJIBKO YNPOCTHJIM 33/1a4y, B3sIB IJIsl OTHOIIEHHS 000MX BpeMEH oOpare-

uus 1,88 BMecto Oonee Tounoro 1,8809.)

=188
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ITo Tomy *xe crioco0y MOKHO HAWTH U MEPHOJ IIOBTOPSHUS HAHOOIbIIEH
omzoctu FOmurepa. ['ox FOmmrepa pasen 11,86 3emHoro (tounee 11,8622).
Pa3BepHEM 3TO IpOOHOE YUCITIO B HEMPEPHIBHYIO IPOOD:

11,86=11£=11+¥.

50 1+ —
6+—

7

IepBEle TPU 3BEHA JAIOT MPUOTIKEHHE /7. 3HAUNT, BEIMKHE IPOTHBO-
crosiaus FOmmTepa moBTOpAIOTCS Kakable 83 3eMHBIX roja (WM 7 I0NUTepo-
BbIX). B a1tn ronsl FOnmrep nocturaer n Hanbosbneit BuauMoit sipkoctu. [o-
cilenHee BelMKoe npotuBocTosiHue HOmuTepa mpouzounwio B koHue 1927 r.
Crnenyromee HactymuT B 2010 r. Pacctosane IOnurepa ot 3eMnu B 3TH Mo-
MEHTHI paBHO 587 MHJUTHOHAM KM. DTO — HAaNMEHbIIIEe PacCTOSTHHUE, Ha KaKoe

IIOAXOAUT K HAaM prHHeﬁma}I IUIAHETA COTHEYHOMN CUCTEMEIL.
IlmaHeTa nJM MeHbIIIee COJTHIIE?

Takoli BONMpOC MOXXHO TOCTaBUTh OTHOCHTeNbHO lOmwurepa — camoit
KPYIHOW M3 IUIaHEeT Hallel CUCTeMBl. DTOT HUCHOJHMH, U3 KOTOPOTO MOXKHO
6b110 OB crienath 1300 mapoB Takoro 00bEMa, Kak 3€MHOM, CBOUM MOTYYUM
NPUTSDKEHUEM 3aCTaBIIIET 0OpalaTbesi BOKPYT ceOst Lelblii pol CITyTHHUKOB.
ActpoHomamu oOHapysxeHo y FOnwmrepa 12 nyH; cample KpYITHBIE U3 HUX — T€
4, xoropsle emE TpU Beka HazaJ] ObuIM OTKPHITH ['annneem, — o603Ha4aIOTCS
pumckumu mdpamu I, 11, 111, IV. Coytauku 111 u IV mo pazmepam He ycTy-
MAIOT «HACTOAIICH» TuIaHeTe — Mepkypuro. B crnemyromeii Tabmidake more-
PEYHUKH 3TUX CITyTHUKOB COIIOCTABIIEHBI C pa3MEpPaMU AHaMETPOB MepKypHus
u Mapca; 3a07JHO yKa3aHbI IIOIIEPEIHUKH TIEPBHIX ABYX CIyTHHKOB IOmmTepa,
a Takxe 1 Hauell JIyHbr:

MIONePEYHHK
Mape ..ccovveveveneniiene 6600 kM
IV cnythuk FOnurepa 5150 »
III » » 5150 »
MepKypHui.........covveenen. 4700 »

I cniytauk FOnurepa .....3700 »
JIyHA oo 3480 »

II ciythuk FOnurepa....3220 »

Puc. 66 npencraBisieT WILTIOCTPALMIO TOH ke TaOban4KH. bonbioi kpyr —
IOnuTep; kaxablil U3 BBICTPOEHHBIX IO €r0 JUAMETPY KPYXKKOB — 3eMIld;
cnpaBa — Jlyna. Kpyxku 1o neByro cropony OmuTepa — ero xpynseimme 4
ciytHuka. Hanpaso ot Jlynsl — Mapc u Mepkypuil. PaccmaTpuBas 3T0T 4yep-
TEX, BBl IOJDKHBI IMETh B BUJLy, YTO IIEPE/ BAMU HE JHarpaMMa, a pPUCYHOK:
COOTHOUICHHE IUIOMAACH KPYKKOB HE NA€T NMPaBUIBHOTO NPEACTABICHHUS O
COOTHOIICHUH 0 0 b €M 0 B mapoB. OOBEMBI MApOB OTHOCSTCS, KaK KyObl UX
MONICPEYHHKOB.

Ecmu guametp FOmwutepa B 11 pa3 Oousbliie quamerpa 3eMild, TO 00BEM
ero 6ombme B 11°, T. . B 1300 pas. CooGpasHO 3TOMy BBl H JOJKHBI HCIIPa-
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BUTH 3PUTCIBHOC BIICYATICHHUE OT PHUC. 66, U TOrJa OTPOMHBIC pPasMEpPbI

Puc. 66. Pazmeps! IOmurepa 1 ero ciyTHUKOB (Cl1eBa) 110 CPaBHEHHIO C
pasmepamu 3emiu (BIoJIb AuaMeTpa), Jlynsl, Mapca u Mepkypust
(cripaBa).

Uro kacaercst moumu FOmuTepa Kak NPUTATHUBAIONIETO IIEHTPa, TO OHA
BHYIIUTEIHHO BBICTYIIAET pU 0003PEHUH PACCTOSHHMA, Ha KOTOPHIX IJIaHETa-
TMT'aHT 3aCTaBIIsIET 00pamarscsi BOKPYT ce0st CBOM JIyHbl. BoT Tabiuyka 3THx
paccTOsHUM.

Paccrosiaus B kunomerpax | CpaBHUTEIbHBIE
JIyHBI OT 3EMIH ... 380 000 1
III cnytHuka ot FOmuTepa... 1 070 000 3
v » » » e 1 900 000 5
X » » » 24 000 000 63

Brr BuguTe, 9yTo cuctema FOmurepa umeer pasmepsl B 63 pasza Ooubiime,
yeM cuctema 3emits — JIyHa; CTONb IMUPOKO PACKUHYBIICHCS CEMBEH CITyTHU-
KOB HE BJIaJIcCT HUKaKas JApyras IUTaHeTa.

He 06e3 ocHOBanwms, 3HAUUT, ymoaooOsaioT KOmuTep ManeHPKOMY COJHITY.
Macca ero BTpoe 0oJbIlIe Macchl BceX MPOYUX IIAHET, BMECTE B3STHIX, U HC-
ye3nu BApyr CouHIEe, — MeCTO ero Mor Obl 3aHsTh FOmmTep, 3acTaBisis Bce
IUTAaHETHI, XOTSI M MEIUIeHHO, o0pamaTrbcs BOKPYT HETO KaK OKOJIO HOBOTO
HEHTPAIFHOTO Tella CHCTEMBI.

Ectb uepth cxonctea lOmurepa ¢ ConHieM u 10 GU3NUECKOMY YCTPOii-
ctBy. CpenHss IJIOTHOCTH €ro BemiecTBa — 1,35 MO OTHOIIEHHIO K BOJE —
6mmska k minotHoctr Connna (1,4). OpHako cuibHas CIUTIOCHYTOCTh FOmuTe-
pa MPHUBOAMT K MPEACTABICHHIO O TOM, uTo FOmurep 00jamacT IUIOTHBIM
SITPOM, OKPY>KEHHBIM TOJICTBIM CIIOEM JIbJ]a U THTAHTCKOW aTMOC(EPOH.
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Emé coBcem HemaBHO ymomoOnenue HOmurepa ComnHIly mpocTHpanud u
JIAIbIIie; TPEIIOoNAaraiy, 4To Ta IJIaHEeTa He TIOKPhITa TBEPIOW KOPOii U e/iBa
BBILIJIA U3 CTAIMU caMocBeTsiierocs tena. Ceifuac STOT B3I MPUXOIUTCS
OTBEPrHYTh: HEMOCPEACTBEHHOE M3MepeHHe Temieparypbl IOnurepa nokasza-
710, 9TO OHA Ype3Bbruaitno Hu3ka: Ha 140° L] ake mynsa! [lpaBaa, peus uaér o
TeMIIepaType 00JayHbIX CJIOEB, IUIABAIOIIMX B IOIMUTEPOBOH aTMochepe.

Huzkas temneparypa FOnmrepa nemaer TpyAHO pa3peminMoil 3amadeit
00BsICHEHHE ero (PU3NIECKUX 0COOCHHOCTEH: OypHBIX SABJICHUI B aTMochepe,
MOJIOC, TSITEH M T. . ACTPOHOMHS CTOHT 3[IeCh Mepe]] LEeIbIM KIIyOKOM 3ara-
JIOK.

Henaeuo B atmocgepe FOmutepa (a Taxxke ero cocena CarypHa) oOHapy-
)I(GII-)IO HECOMHEHHOE MPUCYTCTBHE OOJIBIIOrO KOJIMYECTBA aMMHAKa M MeTa-
Ha

Hcue3noBenue kosien Catypua

B 1921 r. y Hac pa3Héccs ceHcanoHHbIN ciyX: CaTypH JIMIIHICS CBOMX
konen! Mayio Toro, oGJIOMKH pa3pyLIEHHBIX KOJEIl JIETAT B MHPOBOM MpO-
CTpaHCTBE MO HampaBieHHUIO K COJHILy M 1O IyTH JOJKHBI OOPYIIUTHCS Ha
3emuto. HasbiBanmu paxe JieHb, KOTAA JIOJDKHO MPOM30MTH KaTacTpoduueckoe
CTOJIKHOBEHHE...

HcTopust 3Ta MOXKET CIY)KUTh XapaKTepPHbIM MPUMEPOM TOTO, KaK 3apOiK-
Jarotcs ciryxu. [10BoIoM K BOBHUKHOBEHHUIO CEHCAIWH TTOCIYXKHJIO OMPOCTY
TO, YTO B Ha3BaHHOM Tojy Kosbla CaTypHa Ha KOPOTKOE BpeMs IepecTaju
OBITH BUAWMBI, «HCYE3IN», MO BBIPAKEHHIO ACTPOHOMHYECKOTO KaJeHAaps.
MorBa MoHsIa 3TO BEIpaKeHHE OyKBaJbHO KakK (hPU3MUECKOe MCUE3HOBEHHE,
T. €. pa3pyLICHHE KOJIEeIl, M yKpacHuia COObITHE NaTbHEHIIUMH HOAPOOHOCTS-
MU, IPWINYECTBYIOIMMU MHUPOBOM KatacTpode; OTCIo/a MajicHue 00JIOMKOB
kouert K CoHITy 1 HEM30€XHOe CTOKHOBEHHE ¢ 3eMIIEH.

CKOJIBKO IIyMy Ha/IeNano HEBUHHOE COOOIIECHHE acCTPOHOMHYECKOTO Ka-
JeHaaps 00 ONTHYECKOM HCUe3HOBEHHMH caTypHOBBIX Kojen! Uem ke o0y-
cinoBnuBaercs 310 ucyesHoBeHue? (Konpma CaTypHa OYeHb TOHKH; TONIIMHA
X UBMEPACTCA ABYMS-TPEMS ICCATKAMU KHJIOMETPOB; MO CPaBHCHHUIO C HX
HMIMPUHON OHW UMEIOT TOJIIUHY Jucta Oymaru. [loaTomy, Korjga Kospla cra-
HoBsiTc K CoJHIly peOpoM, X BEpXHHE U HIDKHHE MTOBEPXHOCTH HE OCBella-
I0TCS, — ¥ KOJIbLIa JIENAIOTCs HeBUIMMBIMU. HeBUIMMBI OHU TakXKe Toraa, Ko-
I71a CTAaHOBSTCS peOpPOM K 3eMHOMY HaOJIIOJaTeio.

Komnpia CarypHa HakJIOHEHBI K IUIOCKOCTH 3€MHOM OpPOHTHI IO YIJIOM B
27°, HO 3a BpeMs 29-meTHero o0Xoia Io IIAaHETHOW OpOWTE KOJNbIa B JABYX
JMaMETPaIbHO MPOTUBOIOIOXKHBIX €€ TOUKax cTaHoBsTCs peOpom Kk ComHILy
U K 3eMHOMY Habmiomaremo (puc. 67). A B IByX IPYrHX TOYKaX, pacrioyo-

U Emg 3HauuTenbHee cojiepikanne MeTaHa B atMocdepe Goliee TanéKuX MiaHeT — YpaHa u
ocoberno Henrtyna. B 1944 r. o6HapyxeHa aTMocepa U3 MeTaHa Ha caMOM OOJIBIIOM CITyTHHKE
Catypna — Tutane. (/Ipum. peo.)
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JKeHHBIX Ha 90° ot TNEPBLIX, KOJbLA, HAIIPOTHUB, TOKA3BIBAIOT COJ'IHLIy u 3emie
CBOIO HaI/I6OJ'ILH.[yIO HIUPHUHY, — «PACKPBIBAOTC», KaK TOBOPAT ACTPOHOMBI.

-
- -
- -

-

- -
e ————— -

1950

Puc. 67. Kakue nonosxeHus 3aHUMaroT Kojblia CaTypHa O OTHOLICHHIO K
CounHily B TeueHue 29-1eTHero oOpallieHus IaHeTh 10 opouTe.

ACTpOHOMPl'—leCKHe aHarpaMmmbI

HcuesnoBenne xoner CaTypHa HEKOTja CHIIBHO o3aadmio [amuies, Ko-
TOPBIiT OBbLIT OJIM30K K OTKPBITHIO 3TOW AOCTONPHUMEUATEIbHOCTH IJIAHETHI, HO
HE OCYLIECTBIJI €r0 MMEHHO U3-3a HEIOHATHOTO MCUE3HOBEHHMs Kojel. McTo-
pus 9Ta oueHb Jro0onbITHA. B TO BpeMsi cyliecTBoBall 00bIuail 3aKperIsaTh 3a
co00¥1 IpaBoO Ha MEPBEHCTBO B KAKOM-INOO OTKPHITUU CBOCOOPa3HBIM CIIOCO-
6om. HamaB Ha OTKpBITHE, KOTOPOE HYXJACTCSl B AAJIbHEHIIIEM IOATBEpIKIC-
HHUHM, YYEHBII W3 OmaceHws, 4YTOObl ero He ONEpeAWsH JApyrue, npuderan K
TIOMOIIM aHATPaMMBEI (TIEPECTAHOBKU OYKB); OH KPaTKO OOBSBIISUI O CYIIHOCTH
CBOETO OTKPHITUS B ()OpME aHATPaMMBI, HICTUHHBII CMBICT KOTOPOW OBLT H3-
BECTCH JIMIIb €My OJHOMY. DTO JaBajo y4EHOMY BO3MOXXKHOCTh HE CIIella
IPOBEPUTH CBOE OTKPHITHE, a B CiIy4yae MOSBICHUS IPYroro IpeTeHAeHTa —
JoKa3aTh cBOo& mepBeHCTBO. Korna ke oH OKOHYATeNnbHO yOexnaics B Ipa-
BWJILHOCTH TEPBOHAYAJIBHOM JIOTaJKH, OH PacKpbIBAI CEKPET aHarpaMMBL.
3aMeTHB B CBOIO HECOBEpUICHHYIO TpyOy, uto CaTypH MMeeT 1o Ookam Ka-
KHe-TO TpHUIATKH, ['ajauield mocnemm caenarh 3asiBKy Ha 3TO OTKPBITHE U
oIy OJIMKOBAJI CIIEAYIONINI HA0Op OYKB:

Smaismrmielmepoetaleumibuvnenugttaviras.

Jloragarbcs, 4TO CKpPBIBACTCS MOJ STHM IIH(POM, — COBEpPIIEHHO HEBO3-
MOXHO. «KOHe4YHO, MOXKHO MCHBITATh BCE MEPECTAHOBKH U3 THX 39 OyKB M
TakuM 00pa3oM pasbICKaTh Ty (pasy, KOTOpyr cocTaBmil ['amuineil; HO mpu-
1UTOCh OBI POAENATh YyIOBHIIHYIO0 padoTry. KTo 3HaKoMm ¢ Teopuei coemu-
HEHHUH, TOT MOXXET BBIPa3HTh OOIIEe YHCIIO BO3MOXHBIX 31€Ch Pa3IMYHBIX
MEPECTAaHOBOK (C MOBTOpEHUsIMH). BoT oHO

39!
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Uucno 310 cocTouT mpuMepHO u3 35 mudp (BCOOMHHM, YTO YHCIO Ce-
KyH]] B TOZY COCTOUT «TOJbKO» n3 8 mudp!). Terneps MOHATHO, KaK XOpPOIIO
3a0ponmnpoBan ["amuneii cekpeT cBoe 3asBKH.

CoBpeMeHHHK HTalbstHCKOTO yuéHoro Kerutep ¢ mpucymumm emy Oecrpu-
MEpHBIM TEPIICHWEM 3aTpaTHi HEMaJo TpyJa Ha TO, YTOOBI IPOHUKHYTH B
COKPOBEHHBIW CMBICH 3asiBKU [ anuiiesi, 1 eMy Ka3ajoch, YTO OH JAOOMIICS ATO-
ro, KOrja M3 OIyOIIMKOBAaHHBIX OYKB (OIyCTHB IBE) COCTaBMJ TaKylo Ja-
THHCKYIO (hpasy:

Salve, umbisilneum geminatum Martia proles
(Ilpusem eam, Oausneyst, Mapca noposicoenue).

Kennep Ob11 yOexaéH, uro ["anmeit oTKpbLT TEX IBYX CyTHHKOB Mapca,
CYIIECTBOBAHHE KOTOPHIX MOJO3PEBAI OH caM') (OHM B JEHCTBHTENBHOCTH H
OBUTH OTKPBITHI, HO CITYCTsI JBa C MOJIOBHHOMW Beka). OnHako octpoymue Kemn-
Jepa Ha 3TOT pa3 He mpuBeno k memu. Korma [amuned packpbii, HakoHeN,
CEKpEeT CBOEH 3asiBKH, OKa3aJIOCh, YTO (pasza — eciu AByMs OyKBaMH MpeHeO-
pedpb — TakoBa:

Altissimum planetam tergeminum observavi
(Bvicouatiutyro nianemy mpouHoo Habiooan).

W3-3a cnaboctu cBoelt TpyOb! [anunelr He MOT IOHATh UCTUHHOTO 3HaYeE-
HUS 3TOTO «TpoiHOro» obpaza CarypHa, a KOTJa CIyCTs HECKONBKO JIeT 00-
KOBBIC NMPHUIATKU IIIAHETHl COBEPIIEHHO Hcue3ny, ['anmneil pemms, 4Tto OH
omuOCs U HUKaKuX MpuaatkoB y CaTypHa Her.

OTtkpeITh Konbla CaTypHa IOCYACTIMBHIIOCH TOJBKO dYepe3 IoJBeKa
INoiirency. [Togo6Ho I"amuiiero, oH He cpa3y OmyOIMKOBAI CBOE OTKPHITHE, a
CKpBUI JIOTaJIKy O/ TaiHOIHCHIO:

Crycts Tpu roja, yOeIUWBIINCH B MPAaBHIBHOCTH CBOCH noraakw, [rou-
TeHc 00HapOIOBAJl CMBICI 3asBKU:

Annulo cingitur, tenui, piano, nusquam cohaerente, ad ecllptlcam inclinato
(KOﬂbl[OM OprDICéH MOHKUM, NIIOCKUM, Huede He npuxacarwumcs, K SKiunmuxke Ha-
KJIOHEHHBIM).

! Ouesnpmo, Kemmep pykoBoaCTBOBaICS TPH STOM TpENoaraeMoii mporpeccueii B umcie
CIYTHHKOB IIJIAHET; 3Hasi, 4YTO Y 3eMJIM OAMH CIYTHHUK, a y lOnurepa deThipe, OH CYUTAT €CTECT-
BCHHBIM CYILECTBOBAHUE Y IPOMEKXYTOUHOHU IUIaHeThl, Mapca, AByX CIyTHHKOB. [To00HBIH X011
MBICIIM 3aCTABUJI M APYTUX MBICIHUTENICH MOJ03pEBaTh HAIMYKE JBYX MapCOBBIX CITyTHHKOB. Y
BonbTepa B actpoHoMuueckoii ¢antaszun «Mukpomeracy (1750 r.) HaX0UM YHOMHHAHHUE O TOM,
49TO ero BOOOpakacMble IyTEIISCTBEHHHUKH, NMPHOIM3MBIINCE K Mapcy, yBUIENH «IBE JIYHBI,
CITy’Kall[Ue 3TOM MIAHEeTe M JI0 CHX IOP CKPBIBAIOIIMECS OT B30pa HAIIMX acTPOHOMOBY». B emé
panee HamucaHHbIX «[lyremectBusix ['ymmusepa» Ceudra (1720 r.) MMeeTcss CXOAHOE MECTO:
acTpOHOMBI JIamyThl «OTKPBUIM JABYX CIYTHHKOB, OOpaInaromuxcs okoino Mapca». Otu mobo-
MIBITHBIE JIOTAJIKU TIOJYYMIIN TIOJIHOE MOJATBEpKAeHUE b B 1877 r., korga Xoin oOHapyx uil
CYILIECTBOBAHHE ABYX CITyTHHKOB Mapca ¢ OMOII[BIO CHIIBHOTO TEJIECKOIA.
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Ilinanera naasme Hentyna

B mepBom m3manum 3T1o# KHHMTH (1929 T.) s mmcan, 9TO MOCHETHSS W3-
BECTHAs HaM IUIaHEeTa COTHeYHOH cucteMsl — HentyH, Haxonsmuiics B 30 pa3
nansine ot Conana, yem 3emitst. Teneps st HE MOTY MOBTOPHUTH 3TOTO, HOTOMY
gto 1930 1. mpubaBmII K HaIIEH CONTHEYHOW CHCTEME HOBBIM YJICH — JICBATYIO
KPYIHYIO IUIaHeTy, oOpamiatontytocst okoso Contua nanee HenryHa.

OTKpBITHE 3TO HE OBUIO MOJHOW HEOXKHJIAHHOCTHIO. ACTPOHOMBI JTaBHO
YK€ CKJIOHSUIUCh K MBICIH O CYIIECTBOBAHMHU HEU3BECTHOM IIAaHETH ajiee
Henryna. Hemuorum Gonbine 100 net Haszaj KpaifHel I1aHeTOH COJIHEYHOU
cucTeMsl cuuTancs Ypas. HekoTopsle HENIPaBUIBHOCTU B €TO ABMKCHUM Ha-
BEJIM Ha IOJJO3PEHUE O CYIIECTBOBAHUHM eII€ OoJiee NaNEKOW IUTAHETHI, TPH-
TSDKEHHE KOTOPOHW HapymaeT pacuucleHHBIH Oer Ypana. Marematudeckoe
MCCIIEJOBAaHNUE BOIPOCA AHTIIMHCKIM MaTeMAaTHKOM AIaMCOM M (hpaHITy3CKHM
acTpoHOMOM JleBepphe 3aBEpIIMIIOCH OJECTSIIMM OTKPBITHEM: 3aIl0/10-
3peHHas IJIaHeTa Obljla yCMOTPEHa B TENECKOI. Mup, OTKPBITBIN «HAa KOHUHKE
nepay» BBIYUCITHUTENEH, ObIT 0OHAPYXKEH U YEITOBEUECKHUM TJIA30M.

Tax Opw1 oTKpEIT HenryH. BriocnencTBun oxa3zanock, uro Biusaue Her-
TyHa He 00BbsicHseT Oe3 ocTaTKa BCEX HENMPaBUIILHOCTEH B JIBUWKEHHU Y paHa.
Torna BeIIBHHYTA ObLIAa MBICIB O CYIIECTBOBAHUH CIIE OHON 3aHENTYHHOM
ruiaetsl. Hazio Obl10 €€ 0ThICKaTh, ¥ BEIYUCIHUTENN CTAIM paboTaTh Hall 3TOH
3amadeil. [Ipemoskenbl ObIIM pa3sHOOOpa3HbIe BApHAHTHI €€ pEelIeHUs: JIeBs-
TyI0 IUTaHETY OTHOCHJIM Ha pa3iHuHble paccTosHUA OT CoJHIA U HaJelsIu
PpasbICKIBaeMoe HEOECHOE TEJ0 pa3IndHON MacCOM.

B 1930 1. (Bepree, emé B koHIe 1929 r.) TenecKol, HAKOHEIl, H3BIEK U3
Mpaka OKpaWH COJHEYHOW CHCTEMBbI HOBBIH WICH HAIICH IIAHETHOW CEMbH,
nmoy4ynBIIUH HazBaHue [ImyToHA. DTO OTKPBITHE CAETAaT MOJIOIOW aCTPOHOM
Tombo.

[TmyToH Kpy’>KUTCS 1O IMyTH, BEChbMa OJIM3KOMY K OJHOM M3 OpOUT, KOTO-
pble ObLIM NpPEABBIYMCIICHBI 3apaHee. TeM He MeHee, 110 YTBEpPIKICHUIO Clie-
MAJIMCTOB, HEJb3sl B 3TOM BUIETh Y/1a4d BBIYHMCIIUTENSI; COBIAJCHUE OpPOUT B
JIAHHOM cly4ae He 0oJiee Kak JIF0OOMbITHAS CITy4allHOCTb.

Yro MBI 3HaEM 00 3TOM HOBOOTKPHITOM Mupe? [loka HEMHOTO; OH TaK Ja-
€K OT HAac M Tak cKymno ocemaercss CoiHIIEM, YTO B CUIbHEHIINE UHCTPY-
MEHTEHI C TPYAOM YAAJIOCh U3MEPUTh ero auamerp. OH okazancs paBHbIM 5900
kM mnu 0,47 nuamerpa 3eMid.

[TnyTon nBwkercst BOkpyr CoJiHIIa O JOBOJBHO BEITSHYTOH (3KCIEHTPH-
cuter 0,25) opbure, 3aMeTHO HaKIIOHEHHOMU (17°) K MIIOCKOCTH 36MHOM OpOH-
ThI, Ha paccrostanu oT Comaia B 40 pa3 6oxpmiem, yem 3emist. Okoio 250 et
3aTpadnBacT IJIAHETa, YTOObI OOOHTH 3TOT OIPOMHBIN Ty Th.

Ha ne6e IInmyrona Comnane cBetut B 1600 pa3 cmabee, ueM Ha 3eMHOM.
OHO BHUIHEETCA MaJCHBKUM JHUCKOM B 45 YITIOBBIX CEKYHH, T. €. IPUMEPHO
TakoW BEJIMYUHBI, Kakoi Mbl BuguM Omutep. MHTEpecHO, 0AHAKO, YCTaHO-
BUTB, uTO cBeTUT sipue: Counnile Ha [ImyTone win nonxas Jlyna Ha 3emie?
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OxkasbiBaercs, nanékuii IImyToH BOBCe HE Tak 00/e/EH COMHEYHBIM CBE-
TOM, Kak MOXHO aymatb. [lomras JIyHa cBetut y Hac B 440 000 pa3 cmabee
Comnnna. Ha ne6e ke IImyTona naeBHOE cBeTmyo ciabee, ueM y Hac, B 1600
pa3. 3HauMT, APKOCTH CONHEUHOro cBera Ha Ilnyrone B 440000 1 e B 275

1600
pas, cuibHee, yeM cBeT mosHoi JIynsr Ha 3emute. Eciu HeOo Ha IlmyToHe Tak
JKe SICHO, Kak Ha 3emiie (3TO MpaBIomnoa00Ho, Tak Kak I1yToH, MO-BUANMOMY,
JUmEH aTtMocdepsl), TO JTHEBHOE OCBEUICHHE TaM PaBHO OCBEUIeHUIo 275
TIOJIHBIX JIyH U pa3 B 30 sipye camoii cBetyiol Oenoit Houu B Jlennnrpane. Ha-
3b1BaTh [IIIyTOH TapcTBOM BEUHOH HOUYHM OBUIO OBI TOITOMY HENPaBHIILHO.

IIn AHETBI-KApPJUKHA

JleBATh KpyIHBIX IIJIAHET, O KOTOPBIX MBI 10 CUX ITOp OeceoBaii, HE UC-
YEepNBIBAIOT BCETO IUIAHETHOT'O HACEJICHUS HAIleil coiIHe4HOH cucteMbl. OHH
TOJIBKO HanboJjee 3aMETHBIC M0 BEIMYHMHE ero mpexacrtaButenu. Kpome Hux,
oxoto ConHIa KPYKUTCS Ha Pa3HbIX PACCTOSHUSIX MHOXKECTBO ropasno Ooiee
MEJKHX IUIAHETOK. DT KapJIMKU TUTAHETHOTO MMpa Ha3bIBAIOTCS acTepouja-
MU (OyKBaJBbHO — «3BE3ZONOMO0HBIE»), WIN MPOCTO «MAIBIMHU IUIAHETAMUY.
Haubonee 3nauntensHas u3 HuX, Llepepa, umeeT B nonepeunuke 770 kM; oHa
3HAYUTEIBHO MeHbIe JIyHBI Mo 00BEMY, MPUMEPHO BO CTOJIBKO XK€ pas, BO
CKOJIBKO caMa JIyHa MeHble 3eMiu.

[epBas n3 manbix mwianeT, Llepepa, oTkpeiTa ObLTa B NEPBYIO HOYb MPO-
nutoro cronetus (1 saBaps 1801 r.). B tewenne XIX B. ux Ob110 00HAPYKEHO
ceeime 400. Bee mManpie TuraHeTHl ABIDKYTCS BOKpyT CoiHITa, MexX Iy opOuTa-
Mu Mapca u Onurepa. o HemaBHEro BpeMEHHM CUUTAIOCHh IO3TOMY yCTa-
HOBJIGHHBIM, YTO acTEpOUAbl CKY4YEHBI KOJBLIOM B IIMPOKOM HPOMEXYTKE
MEXIy OpOUTaMH JIByX Ha3BaHHBIX [UIAHET.

XX B. U B OCOOCHHOCTH CaMble HEIaBHHE TOJbl PAa3ABHHYIH T'PaHUIIBI
rosica acTepOUIOB. Y Ke HalIeHHBIH B KOHIlE mpouuioro Beka (1898 r.) Opoc
BBICTYTIAJ 32 3TU NpPeJebl, TOTOMY 4TO 3HAYMUTENIbHAS YacTh €ro IMyTH HaXo-
JUTCsl BHYTpU opOuThl Mapca. B 1920 r. acTpoHOMBI HATKHYJIMCh Ha acTepo-
ux 'mpanero, myTh KOTOpOro nepecekaer opouty tOmnuTepa u nmpoxoaur He-
naneko ot opoursl Carypna. Acrepoun ['miansro 3ameuareneH U B JIpyroM
OTHOUICHHMH: U3 BCEX MU3BECTHBIX IIAHET OH 00JIalaeT Ype3BbIYaiHO BBITSAHY-
TOH opOuToit (3KcueHTpucuteT e€ paBeH 0,66), K TOMY e BCETO CHIbHEES Ha-
KJIIOHEHHOH K TIOCKOCTH 36MHOU OpOUTHI: IO yTI0M B 43°.

OTMeTHM, KCTaTH, YTO HAUMEHOBAHUE CBOE IUIAHETKA MOJIYYHIa B YECTh
I'umanero-m-KacTumesi, mpoCIaBIEHHOTO Teposi PEBOIIOMHMOHHON OOpHOBI
Mexkcuku 3a CBOIO HE3aBHCUMOCTB, ymepiiero B 1811 r.

Emé Gomnee pacrmpuiiach 30Ha KapiIHKOBBIX miaHeT B 1936 r., koraa or-
KpBIT ObLI actepous ¢ akcuentpucurerom 0,78. HoBblii wieH Hamiel coiHed-
HOW CHCTEMBI MOTy4rI Ha3BaHue AnoHHC. OCOOEHHOCTh HOBOOTKPHITOM IJjia-
HEeTKU Ta, YTO B HauOoyee yNaJIEHHOW TOYKE CBOETO IYTH OHA OTXOJAUT OT
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ConHua noutn Ha paccrosnue FOnmrepa, B Onmmkaiiel ke MpoxXoauT Heaa-
JIeKOo OT opOuTHl MepKypus.

Hakonen, B 1949 r. oTkpeiTa Manas mianera Mkap, HMeromas HCKII0YH-
TenbHYyI0 opbuty. E€ skcuenTpucurer paser 0,83, HanbombIiee yaaieHue OT
Comnnna BABoe Oonplie pagmyca 3eMHOH OpOWTHI, a HAUMEHBIIEE — OKOJIO
OJIHOM TIsATOU paccrostHus oT 3emiau A0 ConHia. Hu oHa U3 W3BECTHBIX TUIa-
HeT He moaxoauT K CoyHILy Tak Oim3Ko, kak Mkap.

Cucrema perucTpanuy BHOBb OTKPBIBAEMbIX aCTEPOHJIOB HE JIHIIEHA 00-
IIEero MHTepeca, TaK Kak MOXKET OBITh C YCIIEXOM NMPUMEHEHa U He JJIsl acTpo-
HOMHUeCKHX 11eeld. CHavyasa BBITHCBIBACTCS TOJ OTKPBITHS IUIAHETKHU, 3aTEM
— OyKkBa, O3HayaloIas MOJyMeCAL 1aThl OTKPBITHA (ToJ pas3nenéH Ha 24 mo-
JyMecsIa, 0003HaYCHHBIX ITOCIIEAOBATEIFHO OYKBaMU an(aBuTa).

Tak Kak B TEUEHHE MOIyMECsa HEPEAKO OTKPHIBAIOT HECKOJIBKO IUIAHE-
TOK, OHM 00O3HAyYaroTCs BTOPHIMH OyKBaMu B mopsnke angasura. Ecim 24
OyKB HEXBaTacT, MOBTOPSIOT MX CHayaja, HO C YMCIaMHu Bo3ie HuX. Hampu-
Mmep, 1932 EA, ectb acteponn, OTKpHITHIH B 1932 T. B 11epBoii mooBUHE Map-
Ta, 25-i mo cuéry. [locne BBUMCIEHUS OPOUTHI BHOBH OTKPBHITON IUTAHETHI
OHa IOJTy4YaeT MOPSIIKOBBIH HOMEp, a 3aTeM U UMSI.

W3 MHOXeCTBa MaJbIX IUIAHET, BEPOSITHO, JIUIIL HEOOJbIIAS YacTh MOKa
JIOCTYITHa aCTPOHOMUYECKUM WHCTPYMEHTaM, OCTAJIbHBIE YCKOJIB3alOT OT Ce-
Teil oxoTHUKOB. [lo pacuéraMm 4YHCIO acTepOMIOB B COJHEYHOW CHCTEME
JIOJDKHO OBITH Topsiaka 40-50 Teicsy.

B Hacrosiiiee BpeMs 4MCIIO YIIOBICHHBIX aCTPOHOMAaMH IUTaHET-KapIINKOB
MIPEBBIIACT MOJTOPHI THICSYM: U3 HUX CBBIIIE COTHH OTKPBHITO aCTPOHOMaMH
Cumensckoii oocepsaropuu (B Kpeimy, Ha 6epery UépHOro mMops), TIaBHEIM
o0pa3oM cTrapaHusMHU ycepaHoro yoBia actepounos I'. H. Heyiimuna. Yura-
TENIb HE YIUBHTCS, BCTPETUB B CIMCKE MajbIX IUIAHET TaKWE HMEHA, Kak
«Brnagunena» (B gects Bnagumupa Wnsrua Jlenuna), a takxe «Mopo3oBus»
u «duraepus» (B yecTh NUIMCCENBOYprckux repoen), «Cumensa» u ap. Ilo
YHCITy OTKPBITHIX acTeponoB CUMen3 3aHUMAeT OJJHO M3 MEPBBIX MECT CPean
o0cepBaToOpuil MUpa; MO Pa3pabOTKE TEOPETHUYSCKUX BOIPOCOB, CBSI3aHHBIX C
acTepouaMu, COBETCKasi aCTPOHOMHS TaKkKe 3aHUMAeT BHIHOE MECTO B MH-
poBoit Hayke. MHCTUTYT TeopeTHueckoi actpoHomun Akaaemuu Hayk CCCP
(B Jlenunrpaze) B Te4eHHE MHOTHX JIET TIPOBOJMUT MPEABLIYKMCICHHUE MTOJIOKE-
HUHA OONBINOrO YHCIa MajbIX IUIAHET W YJNYYIICHHE TEOPUH UX ABMKCHHH.
WHCTUTYTOM €XKEeromHo myONHMKYIOTCS IIPEIBBIYUCICHHBIE IIOJIOKCHMS Ha
HeOe MabIX TUTaHeT (Tak Ha3blBaeMble 3 ) € M e p M [T Bl ) U BceX obcepBaro-
puit Mupa.

Pa3mepsl ManbIX miaHeT KpaiftHe pa3HooOpas3Hbl. Takwx KPYITHBIX, Kak
Hepepa nmu Ilamraga (amametp 490 kM), HACUUTHIBACTCS CPEAM HHUX BCETO
HecKosbKko. OKOJIO CeMH JIECATKOB acTepPOHMIIOB OOJaAaloT IOINEePEYHUKOM
cBbiie 100 kM. bombinast 4acTh U3BECTHBIX IUIAHETOK UMEET B JUAMETPE OT
20 no 40 xM. Ho ecTh MHOTO U COBCEM «KPOILIEUHBIX» aCTEPOUIOB, JHUAMETP
KOTOPBIX €Ba JoCTUTaeT 2-3 KM (CJIOBO «KPOUIEYHBIH» B3STO B KaBBIYKH,
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MOTOMY YTO B YCTaX aCTPOHOMa €ro Haj0 MOHHUMATh OTHOCHTENHHO). XOTs
0o0OHapyXeHbI JalleKo emé He BCe YJICHBI KOJIbI[A aCTEPOMIIOB, €CTh BCE ke
OCHOBaHHS YTBEPK/IaTh, YTO COBOKYITHASI Macca BCEX aCTEPOUIOB, OTKPBITHIX
W HEOTKPBITHIX, cocTaBisteT okoio 1000-i momm Maccer 3eMHOTO 1mIapa. [Toma-
raloT, YTO OTKPBITO MOKa He Oosiee 5% TOro 4mcia acTepouIoB, KOTOPOE MO-
JKET OBITh TOCTYITHO COBPEMEHHBIM TEJIECKOIIaM.

«Mo3xHO OBLTIO OBI TyMaTh, — MUACAJT HAIII JYYIIUH 3HATOK 3TUX IJIAHETOK
I'. H. HeyiimuH, — 4TO (U3HYecKue CBOMCTBA BCEX aCTEPOUIOB MPHUOIU3H-
TENBHO OJMHAKOBBI, B JICHCTBUTEIFHOCTH K€ MBI CTAJKUBAaeMCs C IMOpa3u-
TENBHBIM pa3sHooOpasueM. Tak, y)ke OnpeaeneHus 0TpaXxaTelIbHOH criocoOHO-
CTH TIEPBBIX YETHIPEX acTepouaoB mokasamu, uto llepepa u [lammama otpa-
JKAFOT CBET, KaK TEMHBIC TOPHbIC MOpo/ bl 3emin, FOHOHA — Kak CBETIIbIC MO-
poxsl, Becta — mogo6HO OenmbiM obmakam. ITo TeM Oolee 3araJodHo, 4To ac-
TEPOUIBI 1O CBOCU MAaJOCTH HE MOTYT YAEp)KaTh OKOJIO cebsi arMoc(epsr;
OHH, HECOMHEHHO, JIMIIEHBI TIOCIEeIHEN, U BCIO Pa3HUILy B OTPAXKAIOIIEH CI1o-
COOHOCTH MPUXOAUTCS TPHUIUCATH CAMUM MaTepuaiaM, U3 KOTOPBIX COCTOHT
MMOBEPXHOCTH ITAHETHI».

HekoTopbie Masbie TUIaHETH OOHAPYKUBAIOT KoJjicOaHus OJecka, CBUC-
TEJILCTBYIOIIME 00 UX BpaIlIeHHU BOKPYT CBOMX OCEH M HEMPaBUILHOH (opme.

Hammu 6amxkaiiimme cocean

YHOMSHYTHIH B MpeApLIyIiel CTaThe acTeponl AJOHNUC BBIJCIISIETCS Cpe-
U PYTUX HE TOJBKO YPE3BBIYAWHO OOJIBIION, YHCTO KOMETHOH BBITSIHYTO-
CTBIO cBOCH opOuTHl. OH 3aMedaTelieH W TeM, YTO IMOAXOIUT OYCHb OJHM3KO K
3emie. B rox cBoero oTKpeITHS ANOHHC TIPOJETEN HAa paccTOsHUU 1Yo mMui-
moHoB kM oT 3emun. [Ipasna, JIyHa Ommke k Ham, HO Benb JIyHa, XOTS H
3HAYUTEIBHO KPYIHEE aCTEPOHIOB, PAHTOM HIDKE MX: OHA HE CAMOCTOSTEINb-
Has TUIaHeTa, a CIYTHHUK IulaHeTel. [lpyroi actepoua — AINOIJIOH — Takxke
BIIPaBE YHCIHUTHCS B CIIMCKE TIAHET, CAMBIX OJM3KUX K 3emiie. DTOT acTepous
l'[pOH_IéJ'I B o/l CBOCro OTKPbLITHUA Ha PACCTOAHHUU BCETO 3 MHJUIMOHOB KM OT
3emin. Takas AucTaHUUs AOJDKHA OBITh MpPHU3HAHA (HA IUIAHETHYIO MEPKY)
OuYeHb KOPOTKOM, moToMy uTo Mapc He npuOmmxkaercs kK 3eMie MeHee YeM Ha
55 mMuTnoHOB KM, a BeHepa moaxoauT kK HaM He Ommke 40 MUJUTHOHOB KM.
JIroGombITHO, YTO K BeHepe TOT ke actepoupa mpuONMKaeTcs emE TecHee:
Bcero Ha 200 000 kM — BaBoe Ommke, yeM Jlyna k 3emie! Bomee TecHoro
COMKEHUS IJIAHET MBI B COJTHCYHOM CHUCTEME HE 3HACM.

DTOT HalI TUTAHETHBINA COCEJl 3aMedaTesIcH enlé M TeM, YTO OH OTHOCHUTCS
K YHCIY CaMbIX MAaJCHBKHX IUIAHET, 3aperHCTPUPOBAHHBIX aCTPOHOMAMH.
Juametp ero He Oonpmie 2 KM, a MOXeT ObITh, 1 MeHbIe. B 1937 r. 6511 OT-
KpBIT acTeponn ['epmec, KOTOPBI MOXKET MHOTA CONM3UTHCS ¢ 3eMiéi Ha
paccTosiHEEe TOTO K€ MopsaKa, Kakoe otaenser oT Hac Jlyny (500 Teicay k).
Jlnametp ero He mpeBbImaeT 1 kM.
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[Moy4uTenbHO PacCMOTPETh HA ATOM IMPUMEPE, YTO O3HAYACT Ha SI3bIKE
ACTPOHOMHH CIIOBO «MasieHbKHi». KpoleuHslii actepou], UMEIOuil B 00b-
. 3
éme Bcero 0,52 kM, T. €.

520 000 000 Mm°,
€CJIM OH TPaHUTHBIHI, BECUT IPUMEPHO
1 500 000 000 .

W3 Takoro marepuana MoxHO ObiI0 Obl Bo3BecTH 300 Takux coopyxe-
HUMN, Kak X€oIcoBa NUpaMu/a.

Brl BuanTe, Kak cBOCOOpa3HO HAMO MOHUMATH CIIOBO «MAaJICHBKHI», KO-
I71a €ro YHOTpeOIIsIeT aCTPOHOM.

HonyTyuxku FOnurepa

Cpenn 1600 u3BECTHBIX IMOKa acTEPOHIOB BBIICISICTCS CBOMM 3aMeva-
TENBHBIM IBIDKEHHEM TPYIA U3 MATHAANATH MANBIX IUIAHET, KOTOPHIM TIpH-
CBOEHBI UMEHA repoeB TposHCKOM BOMHBL: Axunn, [latpokn, Iek-
Top, Hectop, I[Ipmam, ArameMHOH u T. A Kaxaslii «TpostHEI
Kkpyxwurcs okono ComnHma Tak, 9to oH, IOmuTtep u CoxHie B 1000H MOMEHT
pacIoNokeHbl B BEPIIMHAX PAaBHOCTOPOHHETO TPEYTONbHUKA. «TpOosHIIEB»
MOXHO CYHTaTh CBO€OOpasHBIMH NomyTdnkamu lOmwmTepa, KOTOpbIE CONpo-
BOXKJAIOT €r0, OCTaBasiCh HA OOJIBIIIOM PACCTOSHHM: OJHH HaxXomaTcs Ha 60°
Brepenu fOmnmrepa, Apyriue — HACTOJIBKO K€ MO3aJd HETO M BCE 3aBEpUIAIOT
000poT okoo CoJtHIIa B O/THO M TO )K€ BPEMSI.

PaBHOBecHe 3TOro IJIAHETHOTO TPEYTOJbHUKA YCTOMYMBO: €Cii OBl acTe-
POWJI BHIIIIENT U3 CBOETO ITOJIOKEHHUS, CHIIBI TATOTEHUS BEpHYIH OBI €ro K II0-
KHHYTOMY MECTY.

3a01T0 IO OTKPBITHS «TPOSHIIEB» MONOOHBIN CITydaill TOABHKHOTO paB-
HOBeCHS TPEX MPHUTATHBAIOIINXCS TeNl OBUT MPEAYCMOTPEH B YHUCTO TEOPETH-
YEeCKMX HCCIeNoBaHUAX (ppaHIry3ckoro matemaTtnka Jlarpamka. OH paccMar-
pHUBaJl 3TOT CiIy4ail Kak JIOOOMBITHYI0 MaTeMaTHUYECKYIO 3aJady W IIoJiaral,
YTO €JIBa JIM TAe-HUOYAb BO BCEJICHHOW MOJIOOHBIE COOTHOIICHHS OCYIIECTB-
JIFOTCSL peaslbHO. Y CepHbIE TIOMCKU aCTePOMAOB MPHUBEIH K TOMY, YTO JUIS
TeopeTHyeckoro ciyyas Jlarpanxka HaiineHa Obljia peainbHasi WIUTIOCTPAIUS B
mpeJeNiax Haed COOCTBCHHOM IJIAHETHOW CHCTEMBL. 31IeCh HATIATIHO OOHa-
PYKUBaeTCs, KAaKOe 3HAUCHUE JJIS1 Pa3BUTHSI ACTPOHOMHUH MMEET TIAaTelbHOE
N3y4YEeHUE T€X MHOTOYHCIICHHBIX HEOECHBIX Tell, KOTOPbIE OOBEIUHSIOTCS 10T
HauMCHOBaHHUEM MaJIbIX IIaHET.

Yy:xue HeOeca

MbI coBepIIMIN yKe BOOOpakaeMblil mepenéT Ha MOBEPXHOCTH JIyHHBI,
4TOOBI OPOCUTH OTTY/1a OETIIBIi B3I HA HALTY 3EMIIIO U IPYTHE CBETHIIA.

[NocernM Ternepb MBICIICHHO IUIAHETHI COHEYHOW CHCTEMBI M MOTI00yeM-
Cs OTKPBIBAIOLMMHUCS OTTY/1a HEOSCHBIMU KapTHHAMH.
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Hauyném ¢ Benepsi. Ecu 661 aTMocepa Oblia TaM IOCTAaTOYHO HPO-
3pa4Ha, MBI yBuaenu Obl muck CoitHba, BIBOE OONBLIMI IO IUIOMIATH, YeM
TOT, KOTOpHIA cusieT Ha HameM HeOe (puc. 68). COOTBETCTBEHHO STOMY
Comnnrie moceutaeT Ha BeHepy BaBoe Gofbllie TEIUIa M CBETA, Y€M Ha 3EMITIO.
Ha tounom nebe Beneps! Hac mopasmia OBl 3Be3ga HEOOBIYAHHON SPKOCTH.
39710 — 3emiq, cusiomas 31ech ropaszio Aapue, 4eM BeHepa y Hac, X0Ts pa3Mme-
pBI 00euX TUTaHeT MOYTH OJIMHAKOBHI. JIErKo MOHATE, TOYeMy 3To Tak. BeHepa
Kkpyxkurcst okono ConHua Ommxe, ueM 3emis. [losTomy B nopy HauOonbIuen
e€ O1m3ocTH K 3eMiie MBI COBCEM HE MOXKEM e€ BHJIETh: OHa oOpalieHa K HaM

"C Bewers:

L i0nmrers ]
.

[_C Hearyua ]

Puc. 68. Bunumsle pazmeps! CorHia ¢
3emin 1 JAPYrux NJIaHET.
HEOCBEMEHHONW cTopoHOH. OHa MOHKHA HECKONBKO YIAIUTHCS B CTOPOHY,
4TOOBI CTaTh BHIMMOM, M TOTAA CBET MCXOJHT JIMIIL OT Y3KOTO Cepra, Co-
CTaBJISIFOLIECTO HEOOJBIYIO YacTh Aucka BeHepsl. 3emis xke Ha HeOe BeHepsl
B TIOpY HauOoJblIel OJM30CTH K HEH CBETUT MOJHBIM JIMCKOM, Kak y Hac
Mapc B npotuBocrosaun. B Utore 3emist Ha HeOe Beneprsl, Haxoasch B 1oI-
HOH (haze, cBeTUT B LIeCTh pa3 sipue, 4yeM BeHepa y Hac npu Haubosbpmiel eé
SPKOCTH, €CJIM TOJIBKO, TIOBTOpsieM, He0O Halllel coce/KM BIOJIHE SICHO. bbuio
Obl, ofHaKoO, 3a0Iy’KIEHHEM IyMaTh, YTO 3€MHOE CHSHHE, OOMIBHO 3aJMBast
HOYHYIO TIOJIOBUHY BeHepsl, MOkeT 00ycIOBUTH €€ «IeTeNbHBIN CBET»: OC-
BereHne BeHeprr 3emiéil paBHO MO CBOEH CHJIe OCBEIICHHIO HOPMAIBHOW
CBEYH C PacCTOSHUS 35 M; 3TOr0, KOHEYHO, HEIOCTATOYHO, YTOOB! TIOPOJUTH

SBJICHUE «IIETIETbHOTO CBETaY.

K cBety 3emin Ha HeOe Benepwl nprcoeauHsieTcsi HepeaKo euié cBeT Ha-
mreit JIyHsl, KOTOpas cama o cebe CHUseT 37eCh B UeThIpe pasa spue Cupuyca.
EnBa 11 Bo Bcell conHEUHOM cucTeMe HalAETCA 00BbEKT OnucTaTeNbHee JBOii-
Horo cetmiia 3emiist — JlyHa, ykpamaroniero He6o Benepsl. Habmonatens Ha
Benepe 3HaunTenpHyIo 9acTh BpeMeHHU Bujen Ovl 3emitro u JIyHy pasapensHo,
a B TEJIECKOII Pa3IM4aInch Obl OTTY/Ia JJaKe NETANIN JIYHHOH MOBEPXHOCTH.

Hpyras mraHeTa, spko cusromas Ha HeOe Beneper — Mepkypwid, e€ yt-
peHHsIs U BeuepHss 3Be3na. Brpouem, u ¢ 3emnn Mepkypuil BUIEH sIpKOU
3BE3101, mepeln KoTopoil MepkHeT cBer Cupuyca. Ha Benepe sta mianera
CBETUT IIOYTH B TPH pasa spde, 4eM Ha 3emie. 3aTo Mapc cusieT B 272 pasa
ciabee: 9yTh TycKJiee, 4eM y Hac cBeTuT HOmuTep.

YT0 KacaeTcsi HENOABWKHBIX 3BE3J1, TO OUEPTAHUS CO3BE3AUIM COBEPLICH-
HO OJIMHAKOBBI Ha HeOe BceX IUIaHeT cojHe4HoW cucrembl. C Mepkypus, ¢
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OmmuTepa, ¢ CarypHa, ¢ Hentyna u ¢ IliryToHa MBI yBUAETH OBI OHHU U T€ XKE
3BE3HBIE Y30pHl. Tak BENMMKO ynajieHne 3BE3]] 10 CPAaBHEHHUIO C IUIAHETHBIMHU
pacCTOSHUAMH.

%

Ymuumcss ¢ Beneppl Ha ManeHbkuili Mepkypui, mepeHecémcs B
CTpaHHBIA MHUp, JUIMEHHBIN aTMocdepbl, He 3HAIOUIMH CMEHBI JHS U HOYH.
ComnHIle HEMOABI)KHO BHUCHUT 3J1eCh Ha HeOe OTPOMHBIM JTUCKOM, B IIIECTh pa3
6ospmuM (TI0 Twiomanu), ueMm Ha 3emite (puc. 68). Hama rmianera Ha HeOe
MepKypusi CBETUT IPUMEPHO BJBOE spue, yeM Benepa Ha 3emHoM Hebe. Cama
Benepa cusier 31eck HeoObIyaliHO sipko. Hukakast npyras 3Be3za WM IiaHeTa
HUTJE B HAlllel cUCTeMe He CBETHUT TaK OCJIENUTENbHO, kKak BeHnepa Ha uép-
HOM, Oe300maunoM Hebe MepKypus.

ES

Ilepenecémess Ha Mapc. ComHne KaXercss OTCIofa IHCKOM, BTpoe
MEHBIIINM TIO TIIONIaaH, YeM ¢ 3emin (puc. 68). Hamr cobcTBeHHBIH Mup cus-
er Ha Hebe Mapca yTpeHHEH W BedepHel 3Be3moil, kak y Hac Benepa, HO
Tyckiee e€, IpUMEepHO Tak, Kak Mbl BuauM lOmnurep. 3emiiss HUKOTIa HE BU]-
Ha 3/1ech B CBOEH MOJIHOM (paze: MapcuaHe MOTJIM Obl BUIETh Cpa3y He OoJbliie
% e€ mucka. Hama Jlyna BumHa Oblia O ¢ Mapca mpocToMy IUIa3y 3BE3JI0i,
MOYTH CTOJIb XKe sIpKoil, kak Cupuyc. B Teneckomn u 3eMist # COMyTCTBYIOMIAs
eit Jlyna noka3zanu Obl cBoM (asbl.

l'opazno Oonblie BHUMaHHS JOJDKEH IIPHUBIEKAaTh K cebe Ha MapCOBOM
HeOe Ommkaimmii cryTHUK Mapca — ®oboc: pu HUYTOXKHBIX CBOHMX pa3Me-
pax (16 kM B aiuameTpe) OH HACTOJIBKO OJM30K K Mapcy, UTo B IEPHOJL «ITOJI-
HOoOOCH cuseT B 25 pa3 sipue, ueM Benepa y mac. Bropoit cnyTHUK, [leii-
MOC, 3aMETHO MEHEE SIPOK, HO U OH 3aTMEBAET CBET 3EMJIM Ha MapCOBOM Hebe.
Hecmotps Ha mansie pazmepsl, @oboc Tak O1m30k k Mapcy, 9to ero ¢assl ¢
Mapca xopomo BUIHBL. YeIoBEK ¢ 0UY€Hb OCTPBIM 3pPEHHEM, BEPOSTHO, 3aMe-
Tun 061 1 Qassl [eitmoca ([eiimoc Buaen ¢ Mapca mox yriom 1', a ®oboc —
IOJT YIJIOM OKOJIO 6').

[pexxae yeM HampaBUTHCS Aaiblile, OCTAHOBUMCS Ha MOBEPXHOCTU OJIH-
Jkaimero cmyTHuka Mapca. MBIl yBUAMM OTCIOJ]a COBEPIIEHHO HCKIIIOYU-
TeJIFHOE 3penuine: Ha HeOe cusieT, ObICTpO MeHsIst (pasbl, UCITOIMHCKUH JIUCK B
HECKOJIBKO ThICSY pa3 sipye Hameil Jlynsl. 9to Mapc. Jluck ero 3aHuMaeT Ha
HeOe 41°, 1. e. B 80 pa3 Oompire, yem y Hac Jlyna. Toxpko Ha Onmkaimiem
cnyTHuKe FOnmTepa MoXXHO HAOIIOATh MOJOOHYIO K€ HEOOBIYalfHYI0 JOCTO-
MpPUMEYaTeNIbHOCTh Heoa.

*

IIepeHecémcst Ha OBEPXHOCTh YIIOMSHYTOHN Ce€iluac IJIaHEThI-UCIIONHHA.
Ecmu 651 He6o FOmmurepa Oput0 sicHo, ConHile cusuto OBl Ha HEM AUCKOM, B 25
pa3 MEHBIIMM TI0 TUTOIAH, YeM Ha HamieM HeOe (puc. 68); BO CTONBKO e pa3
ConHIle TaM H Tyckiiee CBEeTUT. KOPOTKHI MATHYACOBO# ICHB OBICTPO CMEHSI-

103



eTcs HOYBIO; Ha 3BE3HOM (pOHE CTAaHEM HCKaTh 3HAKOMBIC IUIAHETHL. MBI UX
HalEM, HO KaK OHH 371eCh N3MEHWINCH! MepKypHil COBEpIIEHHO TEpsIETCs B
ny4yax Connna; Benepy m 3emito MOXXHO HaOIIOATh B TEJIECKOI TONBKO B
cyMmepkax, — oHu 3axomsT Bvecte ¢ Commmem’). Mapc eaBa 3amereH. 3ato
CaTypH yCHenIHo conepHr4aet mo sipkocti ¢ Cupuycom.

Bupnnoe mecto Ha HeOe FOmuTepa 3anuMaroT ero jyHbl: cnyTHUKH | u 11
MIPUMEPHO TaK Xe SApKu, kak 3emua Ha HeOe Benepsl, III — BTpoe sipue, yem
3emis, Bunumas ¢ Benepsl, [V u V — B Heckonbko pa3 sipue Cupuyca. Uto
KacaeTcsl IX pa3MepoB, TO BHIMMBIE MTOIIEPEYHUKH TTEPBBIX YETHIPEX CITyTHH-
KoB Oonbuie BuanMmoro nonepeunuka Comana. IlepBble Tpu cryTHHKa mpu
KaxJ0M 000poTe morpyxkarorcs B TeHb HOmmrepa, Tak 4yTo B (haze MOIHOTO
JICKa OHW HUKOTZAA He BUAHBL [loJHBIE CONHEYHBIE 3aTMEHHS TOXKE OBIBAIOT
B 3TOM MHpE, HO 00JacTh WX BHANMOCTH OOHHMAET JHIIb Y3KYIO MOJOCKY
nosepxHoctH KOmmrepa.

EnBa nu, Biipouem, armocdepa Ha FOnuTepe Tax e mpo3paydHa, Kak y Hac
Ha 3emJe: AUl 3TOr0 OHa TaM CIIMIIKOM BBICOKA M IIOTHA. 3HAYHUTENbHAS
IUIOTHOCTH aTtMocdepbl MOkeT 00ycinoBuTh Ha KOmurepe coBeplieHHO CBOe-

00pa3Hble ONTHYECKHE SIBJICHUS, CBA3aHHBIC C IIpe-

JoMieHHeM Jydei cBeta. Ha 3emie mpenomienue

Jaydedl arMocgepol HE3HAYUTENIbHO M IIOPOXKIAeT

JIUIIh TIOJHATHE (ONTHYECKOE), CBETHI Ha HeOe (CM.

cTp. 29). Ho npu GombInoii BEICOTE W IUIOTHOCTH aT-

! mocdepsr Ha HOmumTepe BO3MOXHBI Topaszgo Oojee
/  3aMeTHBle onTHYeckue spieHus. Jlydwm, ucxopsmue
' U3 TOYKH TOBEPXHOCTH (puc. 69) oUeHb HAKIOHHO,
i BOBCE HE IOKHIAIOT arMocdepsl, a 3arudarorcs K
Pric. 69. BosMokHOS MIOBEPXHOCTH IUIAHETHI, KaK PaJMOBOIHBI B 3EMHOM
CKpHBIIeHHE Jyueii ceera B aTMOcdepe. HabOmomarenb, Haxonsgmuiics B 3TOH
ammocepe FOmnrepa. (O royge, moxkeT BHAETh HEYTO COBEPIICHHO HEOOBI-
CJIICACTBHAX 3TOI'O ABJICHUSA o
CM. B TEXCTS.) yaiiHoe. EMy Oyzer kazaTbcsi, 4TO OH CTOWT Ha JHE
OTpOMHOM yaiiy. BHyTpH damm pacnosokeHa MouTu
BCSI IOBEPXHOCTh OTPOMHOM TUIAHETHI, OYePTaHHsI KOTOPOil 0113 KpaéB varm
CHJIBHO CXKaThl. A HaJ Jaliei mpocTupaercs Hebo — He monHeba, Kak y Hac, a
no4TH Bc€ HeOO, JIHIIb y KPaéB Yallld TYMaHHOE M Pa3MbITOE B OYEPTaHHUSX.
JlHeBHOE CBETHJIO HUKOTI/Ia HE MOKHAAET 3TOTO CTPAHHOTO Heba, Tak 4To I10-
ayHouHOe CoJTHIIE MO’KHO BUAETH C JII00OT0 MyHKTa IUTaHeThl. [lelcTBUTENb-
Ho s Ha FOmmTepe uMeroTCs Takne HeoObIualiHbIe YCIOBUS, — ITOKA CKa3aTh,
KOHEYHO, HEJb34.

HeoOnikHOBeHHO 3¢(eKTHOE 3penuine mpeacTasiser cam Omurep, Bu-
JUMBIH cO CBOMX Omkaimmx cryTtHukoB (puc. 70). Hampumep, ¢ mstoro
(camoro OJIM3KOTo) CIyTHHKA WCIIOJIMHCKUI JUCK IUTAaHETHI UMEET IoTepey-
HUK 1moutd B 90 pa3 Oosble Hamei .HyHLIZ) U CHSET BCETO B LIECTb-CEMb Pa3

! 3emns cBetut Ha HeGe FOmMTepa 3B€3/10it BOCHMOI! BEIHUMHEL.
? YroBoit auamerp FOmuTepa, paccMaTpHBaEMOro ¢ 3TOTO CIYTHHKA, — Gomee 44°.
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cnabee Connua. Korna oH kacaercsi rOpU30HTa HMXKHUM CBOMM KpaeM, €ro
BEPXHUI Kpal MPUXOAUTCS y CepeIMHbI HEOOCKIIOHA. A MOTpyXKasich MOA To-

PH30HT, AUCK 3TOT 3aHUMAeT BOCBMYIO HacTh Bcero Kpyrosopa. Ilo atomy
OBICTPO BpalIAIOLIEMYCs IUCKY MPOXOJT BpeMsi OT BpEMEHH TEMHBIE KPYK-
KW — TCHHU IOIMUTECPOBLIX JIYH, 6€CCI/IJ'[I)HI>IX, KOHCYHO, CKOHLKO-HI/IGYZ[L 3aMCT-
HO «3aTMHTB)» TUTAHTCKYIO TUIAHETY.

Ilepexons k cnenyromen 1ia-
Hete, kK CaTypHY, TpocieanM
JUIIG 32 T€M, B KaKOM BUZE Tpe-
CTaBIAIOTCA  HAOJNIOZATENro  Ha
CarypHe 3HaAMEHHTBHIE KOJbIA
sToii  mmaHerel.  (Oka3bIBaeTcs,
MIPEX/Ie BCETro, YTO KOJIbIIA BUIHBI

HE CO BCEX TOYECK IMOBEPXHOCTU
Catvpua. Haunuas oT I B Puc. 71. Kak onpeenuts BUIUMOCTD CATyPHOBBIX
arypHa. Ha as OT HOJIIOCOB /10 KOJIeI 7S pa3InuHbIX TOUEK OBEPXHOCTEH 3TOH

64-ii mapauiesin pacloJIOKEHBI TC  ruaneTsl. B monsipHOit oOnmactu 1o 64-ii mapaie-
MecTa, IJie KONblla BOBCE HE BHJI- JIM KOJIbIIA HE BUIHBI COBCEM.
HBl. Ha TpanHune 3Tux MoJispHBIX 001acTeil MOXXHO BWIETH JIMIIb BHEITHWH
Kpaii Hapy>kHOTO KOibHa (puc. 71). Haunnas ¢ 64-it mapamrenn no 50-if yc-
JIOBUSI BUJIMMOCTH KOJIEI yNydIIarOTCs, BUAHA BCE OONbIIast MX YacTh, a Ha
50-if mapamienn HaOMIOmATeNh MOXKET JTI000BATHCA BCEW MIMPUHON KOJEII,
KOTOpBIE 3/1€Ch MPEACTABIAIOTCS MO HauOOIbIMM yriioM — B 12°. Bmmke k
9XBaTOPY IUIAHETH OHU CYXXHMBAIOTCS JUIA HAOIIOAATENs, XOTS ¥ HOAHUMAIOT-
cs BbIle HaJ ropu3oHToM. Ha camom skBarope CaTypHa MOXHO HaOII01aTh
KOJIbLIa B BUJIE OUEHb Y3KOH TOJOCKH, IepeceKaroliel HebecHbIi CBOJ C 3a-
[a/la Ha BOCTOK U NMPOXOASIIEH depe3 3eHUT.

CkazaHHOe He JaéT elé MOJHOTO NPENCTAaBIECHHS 00 YCIOBUSIX BHIMMO-
cTH kxonen. Hago MOMHUTB, YTO OCBEIl€Ha BCEr/a TOJIBKO OJIHA CTOPOHA KO-
Jen, Apyras ocTaércsi B TEHH. JTa OCBEICHHAsl 4acTh BHHA JIMIIb C TOH MO-
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Mepkypuit B HanOO0Ib-
meit 6JU30CTH (HEBHIIUM)
U B HauOOJNbIIEM Yiaje-
HUH

Benepa B HambombIiei
0JIM30CTH (HeBUAMMA),
HanOOJIBIINHA BUIUMBIN
cepm W B HauOOIBIIEM
yIaJIeHUuN

Mapc B HauOoJbLIel 01-
30CTH M B HaumOOIbLIEM
yIaJIeHUU

Omurep ¢ 4 nHaumbonee
—

KPYIHbBIMU CITYTHUKaMH

CatypH c KpynHeHmmm
CITyTHUKOM

Puc. 72. Kax Bugna JlyHa v njjaHeTsl B T€JIECKOI, yBETHUNBAIOIINI
IUTAHET M JIYHBI IPECTABATCS TAKUMH, KAKMMH BUIUT
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TOTJa JUCKH

UX TJ1a3 B TEJIECKOII C YKa3aHHBIM BBIIIE YBEIIUNYCHUEM.

5

B 100 pa3. PucyHok Hazno nepxats B 25 ¢M OT I71a3a;
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noBuHB CaTypHa, K KOTOpOW OHa oOpalleHa. B TeyeHHe MOJOBHHBI JIOITOT0
caTypHOBA roJla MOXKHO BHJICTH KOJIbLIA TOJBKO C OJHOM MOJIOBUHEI TIAHETHI
(B ocTasbHOE BpeMs OHM BUIHBI C JPYTOH MMOJOBHHBI), A2 U TO IPEUMYIIECT-
BEHHO TOJIbKO THEM. B Te KpaTkme wachl, Korna Kojbla BUIHBI HOYBIO, OHH
YacTBIO 3aTMEBAIOTCS TEHBIO IUTaHeThl. HakoHemn, emé onxHa JtoOONBITHAS
MOIPOOHOCTD: PKBATOPHAJIbHBIC PAOHBI B TCUCHHE Psijia 3eMHBIX JICT ObIBAIOT
3aTEMHCHbBI KOJIbIIaAMHU.

Camas ¢eepudeckas HeOecHass KapThHa 0€3 COMHEHHs Ta, KOTOpas OT-
KpbLIach Obl HAOMIOAATENIO C OAHOTO M3 ONMMKadmuX crnyTHHKOB CarypHa.
Orta MmiaHeTa cO CBOMMHM KOJIbIIaMH, 0COOEHHO B HemoiHo# dase, korna Ca-
TYpH BUJIEH B opMe cepria, MpeCTaBIseT 3peinliie, KAKOro Hellb3s BUIETh
HH U3 KaKoro JPyroro Mecra Hamiei ruaHeTHOH cembu. Ha HeGe BBIpHCOBEI-
BaeTCsl OTPOMHBIN CEpIl, NMepecedE€HHBIN Y3KOH MOJOCKOH Koiel, KOTOpbIe
HaOmoarTes ¢ pedpa, a BOKpYr HUX — TpYyIIa caTypPHOBBIX KOJIEI TAaKXKe B
BHUJIE CEPIIOB, TOJIBKO rOpa3I0 MEHBLINX Pa3MepOB.

*

Crenyromas Tabauna MOKa3bIBaeT — B HUCXOJIIEM IOPSIIKE — CPAaBHH-
TEJILHBIHN OJIECK PAa3HBIX CBETWII HA HEOE IPYTHX IUIAHET:

1. Benepa ¢ Mepkypust 8. Mepkypuii c Benepst
2. 3emuis ¢ Benepsl 9. 3emius c Mapca

3. 3emist ¢ Mepkypust 10. Onumep ¢ 3emau

4. Benepa c 3emnu 11. HOnurep ¢ Benepst

5. Benepa ¢ Mapca 12. FOmnurep ¢ Mepkypus
6. FOnurep ¢ Mapca 13. Carypu ¢ FOnurepa

7. Mapc ¢ 3emnu

Mur Beimenmmm NeNe 4, 7 u 10 — Buj miaHeT ¢ 3 e M I M, Tak Kak UX 3Ha-
KOMBIH HaM OJIECK MOXKET CIIY>KUTh OIOPOH JUIS OICHKH BHJIUMOCTH CBETHII
Ha JPYTUX IDIaHeTaX. 31eCh 0COOCHHO HATJISIHO BUJIHO, YTO HAIlla COOCTBEH-
Hasl TUTaHeTa — 3eMIIs — IO SIPKOCTH 3aHUMAeT OJIHO U3 TEePBBIX MECT Ha HeOe
ommxaiimmx k CONHITY IDIaHET: Jake Ha HeOe MepKypuHst OHa CHSeT CHIIbHEE,
yeM y Hac Benepa u FOmutep.

B cratpe «3Bé3mHas BenmmunHa 1iaHeT» (TI1. V) MBI Bo3BpaThMces K 0o-
Jiee TOYHOH, KOJTMYECTBEHHOH OIleHKe Oecka 3eMIIH U IPYTUX IUTaHeT.

HpI/IBOI[I/IM, HaKOHCII, pﬂ[l YHUCJIOBBIX JaHHBIX, OTHOCAIINXCA K COHHC‘IHOﬁ
CUCTEME. OHI/I MOFyT HOHaZ[O6l/ITI)CH YUTATCIIO 151 CHpaBOK.

Comnnre: auametp 1390 600 kM, 006éM (3emuu = 1) 1301 200, macca
(Bemmu = 1) 333 434, muiotHoCTh (Boabl == 1) 1,41.

Jlyna: nuametp 3473 kM, 00béM (3emmu = 1) 0,0203, macca (3emuu = 1)
0,0123, miotHocth (Bombi=1) 3,34. Cpennee paccrosaue ot 3emuu 384 400
KM.

B tabmune Ha ctp. 134-135 mpuBeneHs! JaHHBIC O IIAHETaX COMHEYHON
CHCTEMBIL.

Ha puc. 72 nmaHo HarmsgHOe NPENCTaBICHHE O TOM, KaKUMH KaXyTCs
IUTAaHETH B HEOOJIBIION TENeCKOII, YBEINIUBAIONINA B cTo pa3. Hameso mus
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cpaBHeHUs naHa JIyHa, Kak OHa BHJHA TIPH 1000HOM YBEIWYEHHH (PUCYHOK
HAaJIo JIepKaTh Ha PACCTOSIHUM SCHOTO 3peHHs, T. €. B 25 cM oT 171a3). Hanpaso
BBEPXY M300paKEH NMPHU YKa3aHHOM yBeIHYCHUH MepKypHii B HAMMEHBILIEM 1
HanOouplIeM ynaneHnu oT Hac. [lox HuMm — Benepa, 3arem Mapce, cucrema
IOmmrepa n CatypH ¢ kpynHeimuM cBonM cryTHHKOM. (ITogpoGHee o Buau-
MBIX pa3Mepax IUIaHeT — CM. B MOell KHUTe «3aHnMaTeNnbHast GU3NKay, KH. 2,
. IX.)"

" Yenarommm caMoCTOATENBHO MOMOTHUTE CBOU CBEJIEHHS O COJHEYHOH CHCTEME MOXKHO
pekomeHnioBaTh noApoOHbIH «Kype oOmeit actpoHomun» npod. C. H. bnaxko, 'ocrexusnar,
1947.



COATMME

I'/TABA I{ETBEPTAH
3BE3/bI

IMouemMy 3B&é31bI Ka:KyTcs 3Bé3naMu?

rnﬂz[ﬂ Ha 3BE3/1bl HEBOOPY KEHHBIM I'71a30M, MBI BUJIUM UX JIyYUCTBIMH.

IIpuunna myurcroro Buaa 3BE37 KpOeTCs B HallleM IJ1a3y, B HEJOCTa-
TOYHOH MPO3PayHOCTU XPYCTaIHMKa, MUMEIOLIET0 HE OJHOPOJHOE CTPOCHUE,
KaK XOpollee CTEKII0, a BOJIOKHHCTOE. BOT uTo roBopuT 00 3TOM ['enbmronbin
(B peun «YcCrexu TEOPHH 3PEHHS»):

«M300paxeHust CBETOBBIX TOYEK, MTOJIy4aeMbIX B IJIa3y, HEIPABHIBHO JIy-
yrcThl. [IpHdrHa 3TOT0 JEXHUT B XPYCTAIHNKE, BOJOKHA KOTOPOTO PACHONIOKE-
HBI JIyYHCTO IO INECTH HaMpaBIeHUAM. e JIydH, KOTOpble KaXyTcs HaM HC-
XOASLIMMH U3 CBETALIUXCSA TOUEK, — HAIIPUMED, U3 3BE3]], OTAATIEHHBIX OTOHb-
KOB, — He Oonee, Kak MPOSBICHNUE JTy4HUCTOTO CTPOCHHUsI Xpycranmuka. Ha-
CKOJIBKO 3TOT HEAOCTATOK IJIa3 BCEOOI, BUAHO U3 TOTO, YTO BCSAKAs JTydHCTas
(urypa oOBIKHOBEHHO Ha3bIBACTCS 3BE3/1000pa3HONY.

CymecTByeT cocod 0cBOOOIUTHCA OT BIUSHUS 3TOTO HEJOCTAaTKa Hallle-
TO XpyCTaJlnKa M BUJICTh 3BE3/IbI O€3 JIydeid, He oOparasich IPUTOM K yCIIyram
testeckona. Crioco6 srot emé 400 et Hazax ykazaH Obut Jleonapno na Bun-
YH.

«IlocmoTpu, — mrcan oH, — Ha 3BE37pI 0€3 JIydeid. DTOro MOYKHO JOCTHT-
HYTb, HaOJIOasi MX CKBO3b MaJlo€ OTBEPCTHE, CIACTAHHOE KOHIIOM TOHKOH
UTJIBI U TIOMEIMIEHHOE BIUIOTHYIO K ru1a3y. Thl yBUANIIE 3BE3/ABI CTOJH MaJbI-
MH, YTO HUYTO JPYrO€ HE MOKET Ka3aThCsl MECHBIIIEY.

OTO HE MPOTHBOPEYUT TOMY, UTO CKA3aHO O IMPOUCXOXKICHHHU 3BE3IHBIX
wriydei» y 'enbmronbua. HampoTuB, ONMCAHHBIM ONBIT IMOATBEPKIAET €0
TEOPHUIO: CMOTPSI CKBO3b BeChbMa HEOONBINOE OTBEPCTHE, MBI NPOIYCKAEM B
CBOMH IJ1a3 JIUIIb TOHKUAN CBETOBOM Iy4OK, IPOXOAAIIUI CKBO3b LICHTPAJIBHYIO
4acTh XpyCTajJuKa ¥ MOTOMY HE MpPETEpreBaIOIIMN BO3ACHCTBUS €ro JIydu-
CTOI CTPYKTYpHI .

DToBopst 0 «Iydax 3B&3/», MBI He IMEEM 3/1eCh B BUIY TOTO JIy4a, KOTOPHIi CJIOBHO TIPOTSI-
THBaeTcs K HaM OT 3Be3/bl, KOra MBI CMOTPHM Ha He€ HPHIIYPEHHBIM IJIA30M: 3TO SBIICHHUE
00ycnoBieHo auddpakuueii crera Ha pecHULAX ras3a.
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Wrak, Oyap Hall T71a3 YCTPOSH COBEpILCHHEE, MBI BHJIEIU Obl Ha HeOe He
«3BE37IBI», @ CBETSAIINECS TOUKH.

IMouemy 3BE31B1 MEPLHAIOT, 2 IVIAHETHI CUSAIOT CIIOKOWHO?

OTAMYUTE MPOCTHIM TJIA30M HEMOABIKHYIO 3BE31Y OT «OIyXKIaromien,
T. €. TIaHEeTHI"), OUeHb JIETKO, JaXe He 3Has KapThl HeOa. [1MaHeTHI CHAIOT
CHOKOHHBIM CBETOM, 3BE3ABI )K€ HENPECTAaHHO MEPIH AT, Kak Obl
BCIIBIXMBAIOT, APOKAT, MEHSIOT SIPKOCTb, & SIPKHE 3BE3/BI HEBBICOKO HAJ TO-
PH30HTOM eI HEMPECTAaHHO IEPETNBAIOTCS PA3HBIMH LBETaMH. «JTOT CBET,
— roBoput dramMMapHoH, — TO SIPKHUii, TO clalbbli, epeMexarouiics, To oe-
JIBIH, TO 3€JIEHBINA, TO KPAaCHBIN, CBEPKAOIINI, KaK IIPO3payHbIi anma3s, 05KHUB-
JISIeT 3BE3/HBIC MYCTHIHHU, MOOYKIass BUACTh B 3BE3/1aX CIIOBHO TJia3a, IIISs-
mye Ha 3emintoy». OcCOOEHHO CHIIBHO M KPAacOYHO MEpIaioT 3BE3ABI B MOPO3-
HBIE HOYH W B BETPEHYIO MOT0JY, a TaKkKe MOcie A0S, Korjaa HeOo ObICTpo
OUHMCTHIIOCH OT Ty4”). 3BE3/IbI, CTOSIIE HAJl TOPH30HTOM, MEPLAIOT 3aMETHEeE,
YeM TOpsIIIue BBICOKO B HeOe; 3BE3/BI O€Nble — CHIIbHEE, YeM JKENTOBATHIC U
KpPacHOBATBHIE.

Kak u myuncTocTs, MeplaHue He €CTh CBOMCTBO, MIPHUCYILIEE CAMHUM 3BE3-
JlaM; OHO TPUAAETCS MM 3€MHOM aTMOC(Eepoi, depe3 KOTOPYIO Jy4H 3BE3N
JIOJKHBI IPOUTH, MPEKIE YeM JOCTHTHYTh Ti1a3a. [IoMHABIIMCE BBIIIE HECIIO-
KOIHO# Ta30BOH 000JI0YKH, CKBO3b KOTOPYIO MBI pacCMaTpHUBAEeM BCEICHHYIO,
MbI HC 3aMCTHUIIN 6])1 MEpLaHusd 3Bé3£[: OHHU CUAKT TaM CHOKOﬁHbIM, IIOCTOAH-
HBIM CBCTOM.

IIpuunHa MepmaHus — Ta ke, YTO 3acTaBiIAeT JPOXKaTh OTHAIEHHBIC
IIpPEeIMETHI, KOTJa B 3HOMHbIE JHU N0YBa CUIBHO HarpeTa CosHIEeM.

3BE3AHOMY CBETY NMPUXOAUTCS MPOHU3BIBATH TOTZIa HE OAHOPOJIHYIO Cpe-
Jy, HO Ta30BbIE CJIOM Pa3lIU4HOI TeMIeparypsl, pa3IUYHOM NJIOTHOCTH, a
3HAYMUT, U Pa3IMuHON mperomisieMocTH. B momoOHol atmocdepe c1oBHO pac-
CesTHbl MHOTOYHCIIEHHBIE ONTUYECKHE MPHU3MBI, BBITYKIIBIE U BOTHYTHIE JIMH-
3B, HEIIPECTAHHO MEHSIONIME CBOE pacroyoxkeHue. Jlydn cBera mpereprena-
I0T B HUX MHOTOYHCIIEHHBIE OTKIOHEHUS OT MPSIMOTO IIyTH, TO COCPENOTOYH-
BasiCh, TO paccenBasicb. OTCIOa — YaCThIC M3MEHEHUS SIPKOCTH 3BE3/IbI. A Tak
KakK MpeJIOMJIIEHHE COMPOBOXKIAETCS L[BETOPACCESIHUEM, TO Hapsly ¢ Koieba-
HUAMU SIPKOCTHU Ha6J'IIO):[aIOTCH U UBMCHCHUA OKpAaCKHU.

«Cy1miecTByI0T, — MHIIET MylIKoBCKUH acTpoHOM I'. A. Tuxos, uccreno-
BaBIIMH SBJICHHE MEPLAHUS, — CIOCOOBI, TO3BOJIAIONINE COCYUTATH YHUCIIO
IepeMeH I[BeTa Meplaromiel 3Be31bl B onpeaenéHHoe Bpems. OkasbIBaeTcs,
YTO 3TH NepeMEeHbl COBEPIIAIOTCS YPE3BBIYalfHO OBICTPO, M YHCIIO UX KOJIEO-
JIeTCsl B pa3HbIX CIy4yasx OT HECKOJIBKHX JIECATKOB JI0 CTa U 0oJiee B CEKYHIY.
YbeanuTthbcs B 3TOM MOXKHO CIEIYIOIINM TPOCTBIM crocobom. Bossmure Ou-

! [TepBoHaYaIBHBII CMBICT IPEYECKOTO CIIOBA «ILTAHETa — «BITy KIaK0mas 3BE3/1ay.

? JletoM CHITEHOE MepIIaHHE SBJIAETCS TIPU3HAKOM TIPHONMKEHHS TOX/IA, TaK KaK yKa3hlBa-
eT Ha OiM30CTh HUKIOHA. [lepen M0XXAEM 3BE3/bI OTIMBAIOT NMPEUMYIIECTBEHHO CHHHU M IBE-
TOM, Iepe] 3acyxoil —3 e n € H bl M (XaHeBckuil, «CBETOBBIE SBICHHUS B aTMOC(HEpE»).
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HOKJIb U CMOTPHUTE B HETO Ha SPKYIO 3BE3[y, MPHUBOJAS OOBCKTUBHBIA KOHEII
OMHOKJISI B OBICTPOE KPYTOBOC BpaleHHe. Toraa BMECTO 3BE3/IbI BBl YBHIUTE
KOJIBIIO, COCTOSIIEe M3 MHOTHX OTACTHHBIX Pa3HOIBETHHIX 3BE31. [Ipu Oomee
MEJICHHOM MEpIaHUH WA MPH OYeHb OBICTPOM JBIKCHHUN OMHOKIIS KOJBIIO
9TO pacmajaeTcss BMECTO 3BE3A HA PA3HOIBETHBIC OYTH OOJBIIOW W MAallon
JUTAHBDY.

Octaércst 0OBSICHUTD, TIOYEMY IIIAHETHI B OTJIMYHE OT 3BE3/ HE MEPLAIOT,
a CBETAT POBHO, CIIOKOITHO. [ImaneTs! ropasmo Ommke K HaM, 9eM 3BE3IBI; OHH
MO3TOMY TPEICTABIISAIOTCS TJ1a3y HE TOYKOM, a CBETSIIUMCA KPYKOUKOM,
JIUCKOM, XOTSI M CTOJIb MajIbIX YIJIOBBIX pa3MepOB, YTO BCIEJACTBUE UX CIICTIS-
IIe# SIPKOCTH 3TU YTIIOBBIE pa3Mephl MOYTH HEOIY TUMBI.

Kaxnas ornenbHast TOUKa TaKOTO KPy»Ka MEpLAET, HO NMEePEMEHBI SPKO-
CTH U 1IBETa OTJIEIbHBIX TOUEK COBEPIIAIOTCS HE3aBUCUMO OJHA OT APYTroi, B
pPa3HBI e MOMCHTHI BPEMEHH, a TIOTOMY BOCIIOJHSIOT JAPYT Jpyra; ociadie-
HHUE SPKOCTH OAHOM TOYKH COBIAJACT C YCHJICHHEM SIPKOCTH JIPYTOii, TaKk 4To
o0Iast cuiia CBeTa IUIaHEThI OCTaéTcsa Hem3MeHHOH. OTCrojga — CIIOKOMHEIMH,
HeMeplaromuil 0JecK IUTaHeT.

3HAYNT, MJIAHETHl MPEACTABIAIOTCS HaM HEMEPLAIONIMMHU IMIOTOMY, YTO
MEpLAloT cpa3y BO MHOTHX TOYKaX, HO B pa3HbIe MOMEHTHI BPEMCHHU.

Buanb! u 3B€3161 AHEM?

JIHéM Han HalllMMM rOJIOBAMU HaXOJATCA T€ CO3BE3/IMsA, KOTOPBIE MOITr0a
Haszaa BUHBI 6I>IJ'II/I HOYBIO U CITYCTA HICCTh MECALECB BHOBb YKPACAT HOYHOC
He0o. OcBeieHHas arMocdepa 3eMiId MelIaeT HaM MX BUJETh, TaK KaK yac-
THUIIBI BO31yXa PacCeHBAIOT COJHEYHBIE JIydd B OOJIBIIEM KOJIMYECTBE, YeM
TOCBHUIAKOT HaM 3BE3/IbI .

HecnoxxHbli ONBIT MOXKET HAIIAAHO MOSACHUThH 3TO UCUE3aHUE 3BE3M IpU
JTHEBHOM cBeTe. B O0KOBOI CTeHKE KapTOHHOTO SIIUKA MPOOUBAIOT HECKOIb-
KO JBIPOYCK, PACTIONOKEHHBIX HAIMOJ00Me KaKOrO-HHOYIh CO3BE3IHUs, a CHa-
PYXKU HaKJICHBAIOT JUCT Oeoii Oymard. SImuk moMemaroT B TEMHYIO KOMHa-
Ty ¥ OCBEINAIOT W3HYTPH: Ha MPOOHUTON CTEHKE SIBCTBEHHO BBICTYIIAIOT TOTAA
OCBEIICHHBIE M3HYTPH IBIPOYKH — 3TO 3BE31BI HA HOYHOM Hebe. Ho cromt
TOJIBKO, HE IPEKpaliasi OCBELEHUS U3HYTPH, 3a)K€Ub B KOMHATE OCTATOYHO
SAPKYIO JIAMITy, ¥ UCKYCCTBEHHbIC 3BE3/Ibl Ha JIUCTE OyMaru OeccieiHO ucue-
3a10T: 3TO «JHEBHOU CBET» racuT 3BE3/BI.

Yacto MMPpUXOAUTCA YUTATh O TOM, YTO CO JTHA FJ'[y6OKI/IX maxT, KOJIOAIECB,
BBICOKHX JIBIMOBBIX TPYO M T. II. MOXKHO Pa3iM4arh 3BE31bI U THEM. JTO pac-
npoctpaHéHHOE yOeKaeHHe, MOJIEPKMBAEMOE CCHUIKaMH Ha aBTOPHTETHBIC

! Ha6mosast He6o ¢ BHICOKO# TODEI, T. €. HMes CaMyTo TUTOTHYIO M 3aMBUIEHHYIO YacTh aT-
Mocdepsl Hibke ce0sl, MOXKHO BHIETh Hanbosee sipkie 3BE3bI U B AHEBHbIC Yackl. Tak, ¢ BEpIIH-
Hbl Apaparta (5 KM BBICOTBI) 3BE3/IbI TIEPBOI BEIMUMHBI XOPOILIO Pa3IMYaroTCs B 2 yaca JHs; He0O
TaM TéMHO-cuHee. (CTpaHHBIM 00pa3oM, OIHAKO, KoMaHzaa crtparocTara «OcoaBHaxuM 1», Haxo-
Ich Ha BbIcOTE 21 KM, OTMETHJA, YTO 3BE3]] HE BHJHO HHUKAKHUX, XOTS HE0O TaM «4EpHO-
(uoneroBoe» cornacHo 3anucsiM deroceenko u Bacenko.)
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HMMCHA, TOJBKO B HEJIaBHEE BPEMs MOJIBEPIHYTO OBLIO KPUTHUCCKOW MPOBEPKE
U HE MOJITBEPIOCE.

B cymHOCTH, HU OJTUH U3 MUCABIIAX 00 3TOM aBTOPOB — OT APHUCTOTEIS B
npesHocTH 1o JI>koHa [epmens B XIX B. — He HaOmroman 3BE311 caM TIpH T10-
MOOHBIX ycIoBHAX. Bce CCBUTalOTCS Ha CBUAETENBCTBO TpeThHX nuil. Ha-
CKOJIBKO, OJTHAKO, MaJIO HAJAEKHBI OBIBAIOT CBUACTENECTBA «OYEBHIIICBY, I10-
Ka3bIBaeT CIEMYIOMUI JIOOOMBITHRIN TpuMep. B amepukaHCKOM KypHaie
MOSIBIJIACH CTaThsI, OTHOCHBINAS JHEBHYIO BUIAUMOCTE 3BE3] CO THA KOJIOAIEB
K yucity 0aceH. MHeHHE 3TO OBLJIO SHEPTHMYHO ONMPOBEPTHYTO MUCHMOM OJHO-
ro (hepMepa, yTBepIKIABIIIETO, UTO OH caM Buael nHéM Kamemny u Ajross u3
20-meTpoBoit cuiiocHoi OamrHu. [IpoBepka BBISICHWIIA, OJHAKO, YTO Ha TOH
IIMPOTE, TIe HaxoauTcs (epma HaOMromaTens, HU Ta, HU Apyras 3Be3a HE
OBIBAIOT B 3CHUTE B YKa3aHHOE BPEMs T'0Jia U, CICIOBATEIBHO, HE MOTIIN OBITH
BHJIHBI U3 TTyOWHBI OAIlTHU.

TeopeTnveckr HET OCHOBAHHHN K TOMY, YTOOBI ITAXTa WA KOJOACI] MOTITH
ITOMOYb yBHIETh 3BE3ABI MHEM. Kak MBI yke TOBOPIIIH, 3BE3IBI HE BUIHBI
THEM ITOTOMY, 9TO TOHYT B CBeTe Heba. ITO yCIIOBHE HE U3MEHICTCS IS TIia-
3a, MOMENIEHHOT0 Ha THe maxTel. OTmagaer Jumb OOKOBOW CBET Ha MPOTH-
JKeHUH IIAXTHI, HO JIy9H, UCITyCKaeMbIe BCEMH YaCTHUIIAMU BO3IYIITHOTO CIIOS
BBIIIIE OTBEPCTHS IaXTHI, JOIDKHBI MO-MIPEKHEMY MEIIaTh BUIUMOCTH 3BE3.

Nwmeet 3HaueHue B JaHHOM CJIy4ae JIMIIb TO, YTO CTEHBI KOJOIa OTpak-
JIAIOT TJ1a3a OT sApkux Jiyueidl CoJHIIA; HO 3TO MOKET 00JICTYUTh JIUIIIb HAOIIO-
JICHHE SIPKUX IJIAHET, a He 3BE3/.

B Teneckon 3BE3/1bI BUAHBI THEM BOBCE HE MTOTOMY, KaK MHOTHE TyMaroT,
YTO Ha HUX CMOTPSAT «CO JHA TPYOBI», a MOTOMY, YTO IPEIIOMIICHHE JIyucH B
CTEKJIaX WM OTPAXCHUE B 3€pPKaaX OCIA0NICT SIPKOCTh PACCMAaTPUBAEMOTO
ydacTka Heba, MeXIy TeM Kak sIpKOCTb caMOi 3Be3bI (TIPEICTABIITIONICHCS B
BHJIC TOYKH), HANPOTHB, yCHWJIHMBAeTCiI. B Temeckorn, MMErOmUil 0OBEKTHB
TUAaMETPOM B 7 CM, MOXHO YK€ BHICTH THEM 3BE3IIBI IEPBON U JJasKe BTOPOM
BenmunHBL. Ho Kk Komoxmam, maxrtam, NMEYHBIM TPyOaM CKa3aHHOE HEeIpuMe-
HHUMO.

Hpyroe nemo — sipkue miaaHe TH : Berepa, FOmuTep, Mapc B mpoTuso-
crossHud. OHU CBETAT Topaso spue 3BE3J, a MOTOMY IMPH OJNArOMpPUATHBIX
YCIIOBHSIX MOTYT OBITh BUIHBI M Ha JHEBHOM HeOe (cM. 00 3ToM pasnen «ILia-
HETHI IIPU THEBHOM CBeTe» Ha cTp. §83).

Yro Takoe 3BE3HAA BeJIHYNHA?

O cymiecTBOBaHMM 3BE3/ MEPBOM M HE MEPBOM BENWYMHBI 3HAIOT JIaXKe
JIIO/IM, BeCbMa JAJIEKHME OT acTPOHOMHUH: BBIPXKEHHUS 3TH OOIIEyHNOTpeOu-
TenbHBL. Ho 0 3BE3max spye MepBOi BENMYMHBI: HYJICBOM W JaKe OTpHULA-
TENbHOW BEJIMYMHBI, OHH €IBa JIM CIBIXAIH; UM MOKaXeTCs HecOOOpa3HbIM,
YTO K 3BE31aM OTPHULIATENEHOM BEMNYUHBI IPUHAIICKAT CaMble IPKUE CBETHU-
na Heba, a Hame CoJHIIE ecTh «3Be3la MUHYC 27-if BenmuuHb. VHBIE yC-
MOTPST B 3TOM, IOKaJyH, Ja)ke U3BpAIlCHNUE IIOHATHS OTPULATEIBHOTO YHC-
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Ja. A MEeXIy TeM Mbl UMEEM 3JIeCh KaK pa3 HarJIsIHbIA MpUMep MOocie0Ba-
TEJBHOTO MPOBEACHUS YUCHHUS 00 OTPHUIATEIBHBIX YHCIIAX.

OcTaHOBHUMCS ITOIpOOHEE Ha KIIaCCUPHUKAIMH 3BE3 10 BenmanHaM. EnBa
JIX HAJ0 HAIlOMUHATH O TOM, YTO IOJ CJIOBOM «BEIUYMHA» Pa3yMEIOT B 3TOM
cilydae HE TeOMETPUYECKUE pa3Mephl 3BE3MbI, a € BUANMEIA OJecK. YiKe B
JIPEBHOCTH BBIACTICHBI OBUIM HamOojiee SpKue 3BE3NBI, paHbBIIE BCEX 3aro-
paromuecs: Ha BeuepHeM Hebe, M OTHECEeHBI K 3BE3/1aM IepBOil BEIMYUHEI. 3a
HUMU CJIEI0BAIH 3BE3IbI BTOPOU BEJIMYMHBI, TPEThEU U T. 1. JO 3BE3N LIECTOU
BEITMYMHBI, €/[Ba PA3TMUYUMBIX HEBOOPYKEHHBIM T1a3oM. Takoe cyObeKTUBHOE
pacmpesienienie 3BE€3/1 Mo UX OJecKy HE MOTJIO YJOBIETBOPATH aCTPOHOMOB
HOBOTO BpeMeHH. Bruin BeIpaboTaHbl Oosiee TBEPIbIC OCHOBAHMS JIJIsl KITACCH-
(ukaruu 3831 o Osecky. OHE cocToAT B cieayromeM. HalineHno, uro Hau-
Oosee spkue 3BE3NBI B CpeaMHEM (3BE3IBI 3TH HEOMWHAKOBEI MO OJIECKY)
spue Hanbosee cladbIX 3BE3M, eImé BUAUMBIX MPOCTHIM I1a30M, poBHO B 100
pas.

[lxanma 3B&3mHOTO ONECKa YCTAaHOBIIEHA TaK, YTO OTHOIICHHE Olrlecka
3BE3M ABYX CMEKHBIX BEIHYHH OCTAETCs MOCTOSHHBIM. O003HAYMB TO «CBe-
TOBOE€ OTHOILIEHHUE)» YEPE3 /1, UMEEM:

3BE3abI 2-1f BEMMUUHEI citabee 3BE31 1-i BeNMWYMHBI B 71 pa3

» 3-u » » »  2-# » » n o»
» 4-i » » »  3-# » » n » HUT. .

Ecnu xe cpaBHHTH Oyieck 3BE3N BCEX MPOUYMX BEIMUYMH C OJIECKOM 3BE3
MEPBON BETMUYMHBL, TO MOIY4NM:

3BE3aBl 3-# BENMUYUHBI cllabee 3BE3]
» 4-i » » »
» 5-u » » »
» 6-it » » » o 1-

BCIIMYHUHEBI B }’l2 pas3
» » I’l3 »
» » }14 »

» » I’l5 »

—_ e —

=S s s

U3 nabmozennii 6610 Haiineno, uro n° = 100. HaiiTi Tereph BeIMUHHY
CBETOBOT'O OTHOIIICHUS 71 JIETKO (C TOMOIIBIO JIOTapru(hMOB):
n=3100=25"
Urak, 3BE3/1p1 KaXK0M ciaenyroniei 3BE€31HON BETUUUHBI CBETAT B 2Y2 pa3a
cimabee 3BE31 MPEABLAYINCH 3BE3THON BETHYNHEI.

3Bé3nnas anredpa

PaccmoTpuM HeMHOro moxpoOHee Tpymniy Hauboiee SpKHX 3BE3N. MbI
y’Ke OTMEYalIH, 9TO OJIECK 3THX 3BE3]] HEOJMHAKOB: OJHH CBETST B HECKOJIBKO
pa3 sipue CpeAHero, Apyrue — Tyckiee (CpeqHss CTENEHb UX APKOCTU — TaKasl,
koTopas B 100 pa3 mpeBwIIaeT SPKOCTH 3BE3J, €Ba PAa3THUYUMBIX HMPOCTHIM
TJ1a30M).

Haiiném camu obo3HaucHue Ojnecka 3BE3m, KOTOphie B 2'5 pasa sipue
cpenHel 3Be3Nbl MEpBOM BeMMYuHBL. Kakoe 4uciio mpeamecTByeT eauHuie?
Yucio 0. 3HaunT, Takue 3BE3bI HAJI0 OTHECTH K 3BE3/IaM «HYJICBOI» BEITUYH-

Y Bosiee TOuHOE 3HAYCHHE CBETOBOTO OTHOMICHHS 2,512,
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HBI. A KyJla OTHECTH 3BE3]IbI, KOTOPHIE sipye 3BE3] NEPBOM BEJIUUMHBI HE B 25,
a Bcero B moatopa wiu asa paza? Ux mecto mexnay 1 u 0, T. . 3B€31Has Be-
JUYMHA TAaKOTO CBETHIIA BBIPAXKACTCS IOJOKHUTEIBHBIM APOOHBIM UYHCIIOM;
roBopsT: «3Be3aa 0,9 BenuuuHb, «0,6 BEMUUUHBD U T. 1. Takue 3BE3/bI sipue
TIEPBOI BETMYNHBIL.

Temepsr cTaHeT MOHATHOH M HEOOXOTUMOCTH BBEICHHS OTPHIIATEIBHBIX
gricen Uit 0003HadeHus O1ecka 3BE3/1. Tak Kak CyIIeCTBYIOT 3BE3/BI, 110 CHJIC
CBETa MPEBHIMIAIONINE HYIEBYIO BEIMYMHY, TO, OYCBHIHO, UX OJECK JOJDKCH
OBITh BBIPAXKCH YHCIAMHU, CTOSIIUMH IO APYT'YIO CTOPOHY HYJIsS, — OTpHIIa-
TenbHbIMHA. OTCIO/Ia TaKUe OMPENEICHUs OJIecKa, KaKk «MHHYC 1», «MUHYC 2»,
«munyc 1,6», «munyc 0,9» u 1. 1.

B actpoHoMuUeckoll MpakTUKE «BEIUYUHA» 3BE3] ONpPEAENsieTcsl C MOo-
MOIIBI0 0COOBIX MPUOOPOB — (HOTOMETPOB: OJIECK CBETHJIA CPABHHUBACTCS C
OJreckoM OmpeNeIEHHON 3BE3/bI, CHIAa CBETAa KOTOPOW W3BECTHA, WIH XKE C
«HCKYCCTBEHHOM 3BE3I0» B IIpHOOpE.

Camas sipkast 3Be31a Bcero Heba — Cupuyc — UMeeT 3BE3MHYIO0 BEIUINHY
«vuHyc 1,6». 3Be3na Kanomyc (BHIHA TOJBKO B IOKHBIX IIMPOTAX) MMEET
3BE3mHYI0 BemmuuHy «MuHyc 0,9». Hamboiee sipkast u3 3BE37 ceBEpHOTO I10-
nymapus HeOGa, Bera, 0,1 Bemmumnusr; Kamemna u Apkryp 0,2, Purens 0,3,
Ipormwmon 0,5, Ansranp 0,9. (Hamo moMHUTB, uTO 3BE376I 0,5 BENUYHUHEI spUe
3B€31 0,9 BeamuuHbI U T. 11.) [IpUBOAKMM HIepeyeHb CaMbIX SIPKUX 3BE3] HeOa ¢
0003HaueHNEeM UX 3BE3IHON BEMUYMHBI (B CKOOKax yKa3aHO HaMMEHOBaHHWE
CO3BE3/IUA):

Cupuyc (o bonsmoro Ilca) — 1,6

Berenpreiize (o Opuona)....

Kanomyc (o Kuns) .. =09 Anpranp (o Opna).

0 LIeHTaBpa......ccovevveerenenne 0,1 o YOxHoro Kpecra
Bera (o JIUpBD).....cceeuvennenne 0,1 Anpnebapas (a Tensna)............. 1,1
Kanemna (« Bozuuuero).... 0,2 [Monnyke (f biusHenos)............. 1,2
Apxtyp (o Bonomaca)........ 0,2 Cruka (o I€BBI) .vveveeeeeieeenee 1,2
Purens (8 Opuona)............ 0,3 Amnrapec (o CKOPIIHOHA) ............ 1,2
Ipomwon (o Manoro Ilca). 0,5 ®owmansrayr (a FOxuoi Priosr). 1,3

AxepHap (a Dpunana)
LS LIeHTaBPA.......ecvveveeerenene 0,9

Hene6 (a Jlebens) .
Peryn (o JIbBa)

[IpocMaTpuBasi 3TOT HepeYeHb, MbI BHJIUM, YTO 3BE3/ TOYHO NEpPBOU Be-
JMYMHBI HE CYIIECTBYET BOBce: OT 3BE3x BenmuuuHbI 0,9 CrMCOK mepeBoguT
Hac K 3BE€3aam 1,1 BenauuuHbl, 1,2 BENUYUHBI U T. 1., MUHYS BeauuuHy 1,0
(mepBy10). 3Be3ma MEpBOI BENMUYHMHBI €CTh, CIEIOBATENIbHO, He Oolee, Kak
YCIIOBHBII cTaHmapT OJiecka, HO Ha HeOe e€ HeT.

He cnenyer nymath, 4TO pacnpeneneHue 3BE€31 10 3BE3AHBIM BEIUYMHAM
00ycnoBNeHO (U3NYECKUMH CBOWCTBAMH caMuX 3BE3A. OHO BBITEKaeT U3
0COOCHHOCTEH HAIlero 3peHHs U SIBIISIETCS CIICJCTBHEM OOILEro /st BCeX Op-
raHOB YYBCTB «IcHUXodu3noiorudeckoro 3akona Bebepa — dexnepa». B
NPUMEHEHHUH K 3PEHHIO 3aKOH ATOT TJIACUT: KOTJla CHJla MCTOYHUKA CBETa M3-
MEHSIETCS B TEOMETPUYECKON MPOTPECCHH, OIIYIICHUE SIPKOCTH U3MEHSETCS B
nporpeccun apudmerndeckoid. (JIroOOmBITHO, YTO OLEHKAa WHTEHCHBHOCTH
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3BYKOB W IIYMOB MPOHM3BOAUTCA (DU3UKAMHU IO TOMY JKC NMPHUHIUIY, YTO H
u3MepeHue Onecka 3BE3M; MOAPOOHOCTH 00 3TOM YHTATENh HAWIAET B MOUX
«3aHNMaTeNbHON (GU3NKe» U «3aHUMATEIBHOH anredpey.)

[To3HaKOMUBIIHCEH ¢ aCTPOHOMUYECKOH IIKaon Oiecka, 3aliMEMCS HEKO-
TOPHIMHA TIOYYUTENFHBIMU TIOACYETaAMHU. BBramcimM, Hampumep, CKOJBKO
3BE31 TpEThEeW BEMMUMHBI, BMECTE B3ATBIX, CBETAT TaK JK€, KaK OJHA 3Be3Ia
nepBoii BenmnurHBL. MBI 3HaeM, UTO 3Be37a TPEThEH BEIMYHUHBI ciadee 3Be3 b
MIEPBOIl BETMYMHEI B 25% 1.e.863 pa3a; 3HA4YMT, [UII 3aMEHBI IOHAT00HTCS
6,3 Takoil 3Be3qpl. 3BE3] UETBEPTON BENMUYUHBI JJI1 3aMEHBI OJHOW 3BE3/bI
MEePBOM BEIMYMHBI MPUILIOCH ObI B3ATh 15,8 u T. 1. [TomobHbIMU pacqéTaMul)
HaMICHBI YMCIIa IPUBOTUMON HIKE TAOTHUIIBI.

J1st 3aMeHbl 0JTHOM 3B€3/1bI IEPBON BETMYUHBI HY>KHO CJIEIYIOLIee YHUCIIO0
3BE3]] IPYTUX BEJIUYMH:

2,5 250

6,3 4000

16 10000
5-#... 40 16-F..coiiiiiiiiine 1000 000
6-i1 ... 100

Hauunas ¢ cenpMoll BEIMUMHBI, MBI BCTYIIAEM YXKE B MUP 3BE3[, HEJIOC-
TYIHBIX TPOCTOMY Tuazy. 3BE3ABI 16-i1 BENMWYMHBI pa3IWYyaroTCS JHUIIb B
BECbMa CHIIbHBIC TEJIECKOIIbI: YTOOBI MOXXHO OBLIO BUIETh MX HEBOOPYKEH-
HBIM TJIa30M, YyBCTBUTEIBHOCTh €CTECTBEHHOT'O 3PEHUS JOJDKHA BO3pPAcTH B
10 000 pa3, Torna Mbl YBHIIUM MX TaKUMH, KAKAMHU BUJIUM ceiuac 3BE3I0UKH
HIECTON BEJINYMHBL.

B npuBenénHO# BhIlIe Tabiuile HE MOIJIHM, KOHEYHO, HAWTH cebe MecTa
3BE3/bI «IIepel-NepBoi» BeanuuHbl. CenaeM pacuéThl TAKKe A HEKOTOPBIX
u3 HuX. 3Be3na 0,5-1 BenmmunHb ([Ipo1roH) spde 3Be3IbI IEPBOIl BETMIUHEI B
2,5%°, 1. e. B monropa pasa. 3se3na munyc 0,9-if Bemmuuubl (Kanomyc) spue
3BE3/Ibl IEPBOM BEJIMYUHBI B 2,51’9, T. €. B 5,8 pa3a, a 3Be31a MuHyc 1,6-ii Be-
maunns (Cupuyc) — B 2,57, 1. ¢. B 10 pas.

Hakonen, emé mo00MBITHBIN MOICYET: CKOIBKO 3BE3/ MIEPBON BEITMUHUHBI
Mornu OBl 3aMEHUTH CBET BCEro 3BE3MHOTrO Heba (BHAMMOTO HMPOCTHIM Tjia-
30M)?

IIpumem, uTo 3BE3N MEpBOI BeNWYMHBI Ha OJHOM moiyuiapuu Heba 10.
3aMedyeHo, YTO YHUCIO 3BE3] CIIEAYIOIIEro Kjacca NMPHUMEPHO B TPH paza
Gosblre ymcia 3BE3 MPENbIAYIIETo, SPKOCTh XK€ UX — B 2,5 pa3za MEHbIIE.
Hckomoe uucio 3BE371 paBHO MOITOMY CyMME WIECHOB IIPOTrPECCUM:

10+ 10~3-L +]10-3% + 12 +..+/10-3° + 15 .
25 25 25

Iomyuaem

! Beraucrnienus o6neryarTcs TeM, UTo JIOrapudM CBETOBOTO OTHONICHUS BHIPAKAETCS OYEHb
npocTo: oH paseH 0,4.
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Wrak, cymMMapHbIi OecKk Bcex 3BE3]] OJHOTO MOJYIIAPHs, BUIUMBIX HPO-
CTBIM TJIa30M, PaBEH NMPHOJM3UTEIBHO cTa 3BE37aM NEPBOM BETUYUHBI (WIN
OJTHOI! 3Be3/Ie M M HY C YETBEPTON BEIIMUMHBI).

Ecnm xe momoOHOE BBIYMCIEHHE MOBTOPHUThH, MMESI B BUAY HE TOJBKO
3BE3/1bI, BUANMBIE MIPOCTHIM I71a30M, HO M BCE T€, KOTOPBIE JOCTYNHBI COBpE-
MEHHOMY TEJECKOITy, TO OKa)KETCS, YTO CyMMAapHBIH CBET MX DPaBHOCHIICH
cussauio 1100 3BE3x mepBoi BeTUYMHBI (MM OJHOM 3Be3Abl MUHYC 6,6-i
BEJIMYHUHEI).

T'1a3 u Teaeckon

CpaBHHM TeJECKOMTMYECKOe HAOIfOIeHIE 3BE3]] ¢ HAOMIOICHHEM HX IIPO-
CTBIM TJIa30M.

[Tomepeunuk 3padka YEITOBEYECKOTO Tia3a MPH HOYHBIX HAOIFOICHHSIX
MIPUMEM B CpeTHEM paBHBIM 7 MM. Tereckor ¢ 0OBEeKTHBOM MOTIEPEYHUKOM B
5 cM mporryckaeT jydei OoJble, 4eM 3padok, B (iOT, T. €. mpumepHo B 50

7
pa3, a ¢ monepeanukom 50 cm — B 5000 pa3. BoT Bo CKOJIBKO pa3 TENECKOII
yCHIMBaeT SPKOCTh Habmromaembix B HEM 3BE3n! (CkasaHHOE OTHOCHUTCA
TOJBKO K 3BE31aM, a HUIKaK HE K IUIAHETaM, UMCIOLIMM 3aMETHBIN JIUCK.
JIiist 11aHeT Ipu pacuére APKOCTH M300paKeHUs ClieAyeT MPHUHUMATh BO BHU-
MaHHe TaKke ONTHUYECKOe YBETUYCHHUE TEIECKOIIa. )

3Hast 3TO, BbI MOXKETE PACCUUTATh, KAKOB JIOJIKCH OBITh TOMEPEYHUK 00b-
€KTHBa TEJIECKOMa, YTOObl B HETO BUAHBI OBUTHM 3BE3bI TOH WIIM WHOM BEIH-
YUHBI; HO MIPHU 3TOM HAJO 3HATh, JO KOTOPOW BEITUYMHBI BUIHBI 3BE3]BI B Te-
JIECKOIl ¢ OOBEKTHBOM OJTHOTO HM3BECTHOTO pa3mepa. [lycTh, Hampumep, BHI
3HaeTe, YTO B TEIECKOIN C AMAMETPOM OTBEpCTHA 64 CM MOXKHO pa3iIndyarh
3BE3MBI 10 15-ff BEeMMUMHBI BKIFOUNTENHHO. KakiM 0O0BEKTHBOM HAIO paciio-
JaraTh, 4TOOBI BUAETH 3BE3ABI cienyromeid, 16-if Bemmumabl? CocTaBisieM
MIPOTIOPIIHIO:

rJie X — UICKOMBII TuameTp o0ObekTHBa. MiMeem

x = 644/2,5 ~100 cu.
ITonaoOHTCs TETECKOI ¢ MONEPEYHUKOM OOBEKTHBA B eNblil MeTp. BooOie
JUISL YBEITMUCHHS 30PKOCTH TEJIECKOIa Ha OJHY 3BE3IHYIO BEIMYMHY HEOOXO-
AMMO yBEIM4CHHE AMaMeTpa ero 00bekTuBa B 25, T. €. B 1,6 pasa.
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3Bé3nnas BesimunHa CotHua u JIyHbI

[Iponomkum Hamry anreOpandecKyro SKCKYPCHIO K HEOECHBIM CBETHIIAM.
B Toii mkane, koTopast mpUMEHSETCs sl OLEHKH OJiecka 3BE3M, MOTYT, II0-
MHUMO HETOJBIKHBIX 3BE31; HAliTH ceOe MECTO U APYTUe CBETHIIA — IUIAHETHI,
Comnre, Jlyna. O sipkocTy miaHeT MBI mobeceayeM 0cob0; 371eCh Ke YKaxKeM
3B&3Hy0 BennunHy Cousnna u JIynsl. 3Bé3nuas BenuunHa CollHIIA BhIpaXka-
eTcs 9HcioM MU HY ¢ 26,8, a monHoit!) JIynsl — muHyc 12.6. [Touemy 06a
qHca OTpUIaTeIbHbIe, YUTATEIN0, HAl0 TyMaTh, MIOHATHO IOCIIE BCETO CKa-
3aHHOTO paHee. Ho, OBITH MOXKET, €ro MpuBeAET B HEAOYMEHUE HEJ0CTaTOUHO
Oompiras pasHuia Mexny 3BE3xaHol BenmumHod Cosnna u JlyHb: mepBas
«BCETO0 BJIBOE OOJIBIIE BTOPOWD.

He 3a0yneM, omHako, uro 0O0O3HaueHWE 3BE3AHON BEIMYMHBI €CTh, B
CYITHOCTH, HEKOTOPEIH JiorapudM (pu ocHOBaHMU 2,5). W Kak HENb3s, cpaB-
HUBAs YHCIIA, IENUTHh OAWH Ha APYTOH MX JIorapru(MBbl, TaK HE UMEET HUKAKO-
TO CMBICIIa, CPABHHUBASL MEKy COOOH 3BE3HBIE BENUYNHBI, ICIUTh OJIHO YHC-
70 Ha apyroe. KakoB pe3ynbTaT NpaBUIBHOTO CPAaBHEHUs, ITOKA3bIBAET Clie-
IYIOIIMH pacuér.

Ecnu 3Bé3nmuas Benmuunna ConHIa «(MUHY C 26,8», TO 3TO 3HAUUT, YTO
CounHite sipue 3Be3/1bl IEPBOI BETMYUHBI

B 2,5”"* pasa.
JlyHa sxe sip4e 3Be3/1bl IEPBOIl BETUUUHBI
B 2,5 pasa.
3HauuT, sipkocTh CoustHIla 60IIbIIE IPKOCTH MONHOH JIyHBI B
2,57% ~2.5142pasa.
2’513,6 2
Breraucnmue oty BemmumHy (¢ mOMOMIbI0 Tabiwil Jorapu)MOB), IMOITydaeMm
447 000. Bort, cnenoBaTenbHO, NpaBUibHOE OTHOUIEHHE sipkocTeil ConHua u
JIyHBI: THEBHOE CBETWIJIO B SICHYIO TOroxmy ocBemraer 3emuio B 447 000 pas
cuibHee, yeM nonHasg JlyHa B 6€3001a4Hy 0 HOYb.

Cunrast, 9TO KOJIMYECTBO T € IJI O T bI,, oTOpaceiBaemoe JIyHoH, mpomop-
IIHOHAIBHO KOJMYECTBY PAacCCEMBAEMOr0 €I0 CBETa, — a 9TO, BEPOSITHO, OJIM3KO
K WCTHHE, — HaJI0 MpHU3HaTh, 4To JIyHa moceuiaer HaM U TemaoTel B 447 000
pa3 MeHbine, yeM Connie. M3BeCcTHO, 4TO KaXIbli KBaJpaTHBIA CaHTHUMETP
Ha TpaHulle 3eMHOH aTtMocgeps! nomy4yaer oT CoJHIA OKOJIO 2 MaJIbIX Kallo-
puii Teriotel B 1 MuHyTy. 3Haunt, JIyna mocsuiaeT Ha 1 cM” 3emin exeMu-
HyTHO He Oomee 225 000-it momm Mamoil kajmopud (T. €. MOXKET HarpeTh 1T
Boabl B | muHyTy Ha 225 000-10 9acTh rpagyca). OTcioga BUAHO, HACKOJIBKO
He 000CHOBaHBI BCE MONBITKH IPHUIIACATH JIyHHOMY CBETY KaKOe-JIHOO BIIHS-
HHE Ha 3eMHYIO TIOroIy” .

"B niepBoit n B MocITeHel YeTBEpTH 3BE3HAs BeuumHA JIyHEI MHHY C 9.
2 Bomnpoc 0 ToM, MOKeT 1 JIyHa BIMATh Ha MOTOJy CBOMM TPHTSUKEHHEM, ByIET PaccMoT-
PEH B KOHIIe KHUTH (cM. «JIyHa u morozay).
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PacnipocTpanénnoe yoexaenue, 94To obaka HEPEAKO TAIOT HOA JICHCTBH-
eMm sryuer monHoit JIyHel, — rpy0oe 3a0mmyskaeHne, 00bICHIEMOe TeM, YTO HC-
4e3HOBEHHE 00JIaKOB B HOUHOE BpeMs (00YCIOBICHHOE APYTUMH IIPHYNHAMN)
CTaHOBUTCSA 3aM € T H Bl M JIMIIb IIPH TYHHOM OCBEILICHUHU.

OcraBuM Teneps JIyHy 1 BBIYHMCINM, BO CKOJIBKO pa3 ComHIle apue caMoit
Onecrsieit 3Be3b1 Becero Heba — Cupuyca. Paccyxnas Tak xe, Kak U paHblIe,
MOJTy4aeM OTHOIIECHHE UX OJiecKa:

2’527.8
2,52.6
T. €. Comune sipue Cupuyca B 10 musumapaoB pas.

OueHb MHTEPECEH TaKXKe CIEAYIOUIMH pacuéT: BO CKOJIBKO pa3 OCBelle-
HUe, JaBaeMoe MOJHOH JIyHOM, gpue COBOKYIHOTO OCBEIIEHUS BCEro 3BE3N-
HOTO HeOa, T. €. BceX 3BE3/, BUAMMBIX MPOCTHIM IJ1a30M Ha OJJHOM HeOeCHOM
nostymapuu? Mbl yke BBIUMCIWIM, YTO 3BE3/bI OT MEPBOM O IIECTOH Be-
JIMYMHBI BKIIIOYUTEIBHO CBETAT BMECTE TAK, KaK COTHS 3BE3/ NMEPBON BEJINYH-
HBI. 3ajaJa, CIeI0BaTeIbHO, CBOANTCSA K BBIYUCICHUIO TOTO, BO CKOJIBKO pa3
Jlyna sipue coTHM 3BE3[ IEPBOM BEIUYUHBI.

OTO0 OTHOIIECHHE PABHO

=2,5"2 =10 000 000 000.

27513‘0
100
Urtak, B sicHy10 O€31yHHYIO HOYb MBI ITOJIy4aeM OT 3BE3HOTO Heba JIMIIb
2700-10 oo TOro cBeTa, Kakoil moceutaet nonHas Jlyna, u B 2700%447 000,
T. €. B 1200 MIIDIHOHOB pa3 MEHbIIE, YeM JaéT B Oe300maunsbiii neHs ComHIle.
[TpnbaBum emg, uTo 3BE3MHAS BETMUYMHA HOPMAITbHONH MEXIYHAPOIHOU
«cBeum» Ha paccTosHUHU | M paBHa MuHyC 14,2, 3HaYUT, cBeYa Ha YKa3aHHOM
PAcCTOSIHUM OCBEILAET 51 p 4 € MoJaHOU JIyHBI B 2,54%12%6 1 e B YETBIpE paza.
Hebe3piHTEpECHO, MOXKET OBITH, OTMETUTH €IIE YTO MPOKEKTOP aBHAIH-
OHHOTO Masika CWJIOH B 2 MIUIMapia cBeded BHIEH ObUT OBl C pacCTOSHHA
JIyHsl 3Be3710i1 4'%-11 BETHUYUHBI, T. €. MOT OBl pa3nu4aThcsi HEBOOPYKEHHBIM
TJIa30M.

=2700.

Hcrunnblii 6J1eck 38631 1 CosiHna

Bce onenku Giiecka, KOTOpbIE MBI A€TaIH IO CUX MOpP, OTHOCHIIMCEH TOJb-
KO K MX BUAMMOMY Oiniecky. [IprBen€HHbIEC Uncia BBIPaXXatoT OIECK CBETHI Ha
TEX PAcCTOSHHAX, HA KAaKUX KaKT10€ U3 HUX B JCHCTBUTEIBHOCTH HaXOIHUTCS.
Ho MBI X0Opo1mo 3HaeM, 94To 3BE3/bI yaJICHbI OT HAC HEOAWHAKOBO; BHIMMBIN
Gureck 3BE3/1 TOBOPUT HaM TIOATOMY KaK 00 MX HCTHHHOM OJiecke, Tak U 00 mx
yZaJeHu! OT Hac, — BEpPHEE, HU O TOM, HH O APYTOM, [TOKa Mbl HE PACUICHUM
oba ¢akTopa. Mexay TeM BaXHO 3HATh, KaKOB ObUI OBl CpaBHHUTEIHHBIN
0JIeCK HITH, KaK TOBOPSIT, «CBETUMOCTBY» Pa3jM4YHbIX 3BE3J, ¢€CJIU Obl OHU Ha-
XOJIMJINCH OT HAC Ha OJIMHAKOBOM PacCTOSHHU.

CraBsi Tak BOIIPOC, ACTPOHOMBI BBOAAT MOHITHE 00 «aOCONIOTHOI»
3BE3HOI BeMMUMHE 3BE31. AOCOIIOTHOM 3BE3THOM BETMYMHON 3BE3/1bI HA3bI-
BaeTcsl Ta, KOTOPYIO 3Be3/a uMena Obl, ecy Obl HaXOJHUIach OT HAC Ha pac-
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crosiHuM 10 «mmapcekoBy. [Tapcek — ocobast Mepa IUTHHBI, yIIoTpeOasseMast s
3BE3MHBIX PACCTOSHHUIA, 0 €€ MPOUCXOKIACHUN MBI TI00eceayeM MO3aHee 0CO-
00, 37ech CKaXXeM JIMIIb, YTO OIMH IapceK COCTaBISIET  OKOJIO
30 800 000 000 000 kM. Camslif pacdér aOCOMIOTHON 3BE3MHON BENUYHUHBI
MIPOU3BECTH HETPYAHO, €CIIM 3HATHh PACCTOSHHE 3BE3Ibl U MPHHATH BO BHUMA-
HUE, YTO OJIeCK JODKEH YOBIBATh MPOTIOPIIMOHATIBHO KBAAPATy paCCTOﬁHHﬂl).

MBI MO3HAKOMHM YHUTATEINS C PE3YyJIbTaTOM JIMIIb JABYX TaKHUX paC‘IéTOB:
quiss Cupuyca u ans Hamero Connia. AGconioTHas BennunHa Cupuyca
+1,3, Connua +4,8. Oto 3Hauut, uto ¢ paccrostHus 30 800 000 000 000 xkm
Cupuyc cusut Obl HaMm 3Be3noi 1,3-i Benmuuunsl, a name Comnnre 4,8-i Beu-
YUHEI, T. €. cnabee Cupuyca B

3,8
2,50 225225 pas,
2,5%
xota BuguMBI A Oneck Comuama B 10 000 000 000 pa3 6oxpmie 6necka Cu-

puyca.

Ms1 yoenmuch, uto CosHIe — Jajieko He camas sipkasi 3Be3zna Heba. He
clenyeT, ofHaKo, cuuTaTs Hamle CoJHIIE COBCEM IMHUIMEEM CpeIu OKpyXKaro-
LIUX €T0 3BE3]I: CBETUMOCTH €r0 BCE ke Bblile cpeaneil. [1o maHHbIM 3BE3IHOM
CTaTUCTHKH, CPEIHUMHU 10 CBETHUMOCTH U3 3BE37, okpyxaromux CojiHie a0
paccrostaus 10 mapceKoB, SBISIOTCS 3BE3]IBI ACBITON aOCONIOTHON BEJIHMYUHEI.
Tak kak abconroTHas BenmuuHa ConHna paBHa 4,8, TO OHO spYe, HEXKEIH
CpENHSS U3 «COCETHUX» 3BE3N, B

2,5°
2,53.8

Bynyau B 25 pa3 abcomoTtHO Tyckiee Cupuyca, ConHIle OKa3bIBaeTcs BCE

e B 50 pas Apue, 4eM cp € 1H U € U3 OKPYKAIOIIUX €ro 3BE3].

_ 2’54,2 _ 50pa3.

Caman sipKasi 3B€3/1a U3 U3BECTHBIX

Camoii 00bIION CBETUMOCTBIO 00J1alaeT HEJOCTYIHAS IPOCTOMY Tia3y
3BE3/109Ka BOCBMOI BEJIMUMHBI B cO3Be31AMH 30510TOH PrHIOBI, 0O03HAaYaemas

") BeluncieHre MOXHO BBIIONHUTE MO CIEAYIOMEH (hopMyse, POMCXOKICHAE KOTOPOM
CTaHET SCHO YUTATEI0, KOTJia HEMHOTO MO3/JHEE OH MO3HAKOMUTCS OJIMKE C «ITapCEKOM» U «Ila-

pa_]'I.TIaKCOM)):
2,5 =25 T |.
0,1

3nech M — abCoOMOTHAS BEIMYNHA 3BE3/IbI, 711 — €€ BUANMAs BEIUYHMHA, 7T — MAPAUIAKC 3BE3IbI B
cekyHax. ITocneroBaTenbHble MPE0Opa30OBaHUS TAKOBBI:
2,5M=2,5"-1007°,
Mlg25=mlg25+2+2lgn,
0,4M=0,4m+2+2lgx,
OTKyZa
M=m+5+5lgn.
Jnst Cupuyca, Hanpumep, m = —1,6z = 0",38. IToaToMy ero abCoNfoTHAs BETMINHA
M=-16+5+51g0,38=1,3.
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nmatuHCKOM OykBoit S. Co3Be3nne 3010ToN PHIOBI HAXOMUTCS B 10)KHOM TIONY-
mrapuu Heba 1 He BUAHO B YMEPEHHOM II0SICE HAIIETO MONyIIapus. Y TOMSHY-
Tas 3BE30YKa BXOJUT B COCTAB COCEIHEHM C HAMH 3BE3QHON cUCTEMBI — Ma-
soro MaremranoBa O0naka, pacCTOsIHEE KOTOPOTO OT HAcC OIICHWBAETCS IpH-
MepHo B 12 000 pa3 6ombirre, yem paccrostare a0 Cupuyca. Ha Takom orpom-
HOM yJaJICHHH 3Be3/a JOJDKHA 00JIaZaTh COBEPIIICHHO HUCKIIIOYUTEIBHOM CBe-
THMOCTBIO, YTOOBI Ka3aThCs Make BOChMOW BenuuuHbL. CHpHyc, 3a0poIleH-
HBII Tak ke IMyOOKO B MPOCTPAHCTBE, CHsLT ObI 3B€3/10i 17-1 BENUYUHBI, T. €.
OBLT OBI e/1Ba BUJICH B CAMBII MOTYIIICCTBCHHBIH TEJIECKOTL.

KaxkoBa xe cBeTUMOCTb 3TOM 3amedaTenbHON 3Be3/bl? Pacuér na€t Takoi
pe3yabTaT: MUHYC BOChMasl BEJIMYMHA. JTO 3HAYMT, YTO HaIla 3Be3la abco-
motHO B: 400 000 pa3 (mpumepno) spue Comnma! [Ipu Takoil HCKIIOUUTENH-
HOW SPKOCTH 3Be37a 3Ta, OyAy4d MoMelleHa Ha pacctosHun Cupuyca, Kasza-
nach OBI HA AEBATH BEIMUYMH SpUe €ro, T. €. HMeIa OBl PUMEPHO SIpKOCTh Jly-
HBI B (pa3e getBepTH! 3Be3na, KoTopas ¢ paccrosHust Cupryca Moria Obl 3a-
TUBATh 3€MJII0 TaKUM SIPKHM CBETOM, MMEET OecCIiOpHOE TMPABO CUUTATHCA
caMoi1 SIpKOM U3 U3BECTHBIX HaM 3BE3NI.

3Bé3nHas BeJIMYUHA MJIAHET HA 3eMHOM H 1Y’KOM HeOe

BO3BpaTI/IMCH TCHEPb K MBICJICHHOMY IMYTCHICCTBUIO HA JAPYTHUC MJIAHCTHI
(npopenanHomMy Hamu B paszene «Uyxue Hebeca») M OLEHUM 0OoJiee TOUHO
OnecK CHSIONIMX TaM CBETWI. [Ipekae BCero ykakeM 3BE3HBIC BEIUYHHBI
IUIAHET B MAKCUMyMe HX OJiecKa Ha 3eMHOM HeOe. Bot Tabinuka.

Ha nebe 3emun:
-4,3
=2,8

.-2,5 HentyH.
1,2

MepkypHuii ..

IIpocmatpuBas e€, BuauM, uro Benepa spuye IOmurepa moutu Ha jBe
3BE3/(HBIE BEJMYMHBL, T. €. B 2,5° = 6,25 pa3za, a Cupuyca B 2,52 =13 pa3
(6meck Cupuyca — 1,6-i Bennumasl). M3 ToH ke TaOIWYKH BUIHO, YTO TYCK-
nas rtaHera CatypH Bc€ ke sipue BceX HEMOJBIKHBIX 3BE3], kpome Cupuyca
u Kanomyca. 37ech Mbl HaX0JUM 00BsICHEHHE TOMY (BaKTy, uTo rtaneTh (Be-
Hepa, FOmuTep) ObIBarOT MHOTIA AHEM BHIHBI MIPOCTHIM IJIa30M, 3BE3MBI JKE
IPY THEBHOM CBETE COBEPLICHHO HEIOCTYITHBI HEBOOPYKEHHOMY 3PEHHUIO.

Jamee mpuBoauM TaOnM4ku Oiecka cBeTws1 Ha HeOe Benepsr, Mapca u
IOmuTepa 6e3 HOBBIX MOSICHCHHI, TaK KaK OHU IMPEICTABISAIOT COOOW JIUIIb
KOJIMYECTBEHHOE BBIPAXKEHUE TOTO, O YEM TOBOPHUIIOCH Yke B paszjene «Hyxue
Hebecay:

Ha ne6e Mapca:
Benepa ......ccceevveivennnnn.
OmnuTep...
Jlemoc Semist
Mepkypuit CaTYPH ..ooveeveieeieiene
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Ha ne6e Benepsr:

COJTHIIC .....cvvveeevreeannnen -27,5 HOmuTep.....covveeieiene 2.4

BEMIIS c.vvveeeerieeerieeenas -6,6 3emHas JlyHa. .............. 2.4

MepKypHi........cccuenee. -2,7 CaTYPH ..ooevveieeenene -0,3
Ha ne6e FOnutepa:

COMHIIE ..evveeeeeeeeeeeeeenans -23 IV cnytHHEK

I cnyTHHK —=T1,7 vV o »

I » -6,4 CaTypH .occeevvevveriene

I » e, -5,6 Benepa ......cccocvveeeennnn.

OrneHnBas APKOCTH IJIAHET HAa HeOe MX COOCTBEHHBIX CITyTHHUKOB, CIIEIYET
Ha IepBOE MECTO IOCTAaBUTH IIONHEI» Mapc B Hebe Doboca (—22,5), 3aTem
«monubli» FOnutep B HeOe V cnyrtHuka (—21) u «monseid» CarypH B HebOe
ero cinytHuka Mumaca (—20): CaTypH 3/1eCh BCETO BISITEPO MEHEE SIPOK, YEM
Comnnue!

[loyuurenbHa, HaKoHeN, ciedylomas TaOmuma OJiecka IIaHeT, HaOJro-
JlaeMBbIX OJlHa ¢ Npyroi. Pacronaraem ux B nopsake yosiBaHMs Oiecka.

3BE30HAS BENMYHHA 3BE3MHAS BENMMYMHA
Benepa ¢ Mepkypus....—7,7 Mepkypuii ¢ Benepsr ..—2,7
3emiist ¢ Benepsi.......... -0,6 3emuis ¢ Mapca............ -2,6
3emis ¢ Mepkypus .....—5 OnuTtep ¢ 3emin......... -2,5
Benepa ¢ 3emin .......... 43 OmnuTtep ¢ Benepsr......—2,4
Benepa ¢ Mapca.......... -3,2 IOmnutep ¢ Mepkypus..—2,2
Omutep ¢ Mapca........ -2,8 CatypH c lOmurepa.....—2

Mapc ¢ 3emmn -2.8

Tabnuuka 1mokas3pIBaeT, YTO Ha HeOE INIaBHBIX IUIAHET CaMbIMHU SPKHMH
CBETWIIaMHU SBISIIOTCS Benepa, Habmonaemas ¢ Mepkypusi, 3emiist, BuanMas ¢
Benepsl, u 3emns, BuauMas ¢ Mepkypus.

IMoueMy Tereckomn He yBeJHM4YNBaeT 386317

Jlronet, BepBbIe HANPABIAIOIINX 3PUTENIBHYIO TPYOy Ha HEHOABHKHBIC
3BE3/IBI, TIOPAXKAET TO, YTO TPpyOa, Tak 3aMETHO yBenmuuBatomias JIyHy u mia-
HETBI, HUCKOJIBKO HE YBEJIMYMBACT Pa3MEpoB 3BE3[, NaKe yMEHbBIIAET WX,
mpeBparas B IpKyI0 TOUKY, He HUMEIONIYI0 AUCKa. DTo 3ameTn emé [ anmei,
MIEPBEIi 4eJI0BEeK, B3TJIHYBIINK Ha HEOO BOOPYXKEHHBIM riazoM. OmmcheiBas
CBOU paHHHE HAOIIOJEHUS C TIOMOIIBI0 N300PEeTEHHOI MM TpYObI, OH TOBO-
pur:

((ﬂOCTOﬁHO 3aMEYaHusd pas3jindyue B BUAC TUIAHCT U HECTIOABUIKHBIX 33é3)1
npu HaOmoaeHun depe3 TpyOy. IlmaHeTsl mpeacTaBisIOTCS MaJleHbKUMHU
KPY’KKaMH, pe3KO O4epUCHHBIMH, KaK Obl MaJIbIMH JIyHaMH; HEMOABHKHEIE JKe
3BE31bI HE UMEIOT Pa3IMUMMBIX O4YepTaHHH... Tpyba yBeIHIMBaCT TOJIBKO UX
Oneck, Tak 9TO 3BE31BI 5-H M 6-H BEIWYHMHBI JENAIOTCS MO SIPKOCTH PaBHBIMA
Cupnycy, KOTOPBIH SBIISICTCS caMOi OJIECTAIIEH U3 HETTOIBIDKHBIX 3BE3M.
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UtoOB! 00BACHUTH TAKOE OECCHIIME TEIECKOIIA IT0 OTHOLICHHUIO K 3BE3/1aM,
NpuAETCS HAIOMHUTH Koe-4To U3 (m3nonoruu u ¢usnku 3penns. Korga msi
CJIEIUM 32 YAASIOLUIMMCS OT HAC YEJIOBEKOM, €ro M300pakeHHUE Ha CeTYaTKe
IJIa3a CTAaHOBUTCS BCE MeHbIIe. IIpu JO0CTaTOYHOM yZajeHUH T'OJI0BA M HOTH
YeJIOBEeKa HACTOJIBKO COJIIKAIOTCSl HA CETYaTKe, YTO IONAJaoT yKe He Ha
pas3Hble e€ IIeMeHTH! (HepBHbIE OKOHYAHMUS), HO HAa OJUH U TOT K€, U TOTAa
yeJoBeueckas Gpurypa Kaxercst HaM TOYKOM, JIMIIEHHOW ouepTaHuil. Y 00Jb-
IIMHCTBA JIFOJIeH 3TO HAaCTyMaeT TOr/ia, KOT/a yrodl, Mo KOTOPBIM ycMaTpUBa-
eTcsl mpeaMeT, yMeHbIaercs A0 1'. Ha3HaueHue Teneckoma COCTOUT B TOM,
YTOOBI YBEIUYUTH YOI, O] KOTOPHIM TJIa3 BUAWT MPEAMET, WM, YTO TO XKe
caMmoe, pacTsSHyThb M300pakKEHHE KaKAOW JeTali NpeaMeTa Ha HECKOJBbKO
CMEXHBIX 3JIEMEHTOB ceT4aTku. O TEIeCKOoIle TOBOPAT, YTO OH «YBEINYNBACT
B 100 pa3», eciau yrod, MO KOTOPEIM MBI BUAUM IPEIMETHI B 3TOT TEJIECKOIL,
B 100 pa3 Goplre yria, moJ KOTOPHIM MBI Ha TOM )K€ PacCTOSHUM BUAUM HX
IpOCTBIM IiMazoM. Ecin ke kakas-HHOy[b OETanb U NMPHU TaKOM YBEJIUYECHUU
yCMaTpHUBaeTCs TOA YIIOM MEHbIIe 1', TO JaHHBIM TEIEeCKOI HEI0CTaTOUCH
JUISL PACCMOTPEHHUS 3TON TTOAPOOHOCTH.

HerpynHo paccunTath, 4TO camasi MejKas MoJpoOHOCTh, KaKyl0 MOYHO
pa3nuuuTh Ha paccTosHuM JIyHBI B Teneckor, yBenuuuBatonmi B 1000 pas,
umeert B nonepeynuke 110 M, a Ha pacctostaun Coinnna — 40 kM. Ho ecnu ot
JKe pacdér crenarhb 1y Onrkaiineil 3Be3/1bl, TO MOJyYHM OIPOMHYIO BEJINUH-
Hy — 12 000 000 xM™.

[Nonepeunuk Hammero CoyHIIA MEHBIIIE 3TOW BETMYMHEI B 8”2 pa3. 3HaUUT,
MepeHecEHHOe Ha paccTosHNe O Tux aim e i 3Be3abl, CoNHIlEe HAIIe JOJK-
HO Ka3zaTbcsl TOUKOM naxe B Teneckon ¢ 1000-kpatHbiM yBennueHueM. biu-
JKaiimas 3Be3fa JopkHa obnamath 00séMomM, B 600 pa3 Gompmum ConHila,
YTOOBI CHIIBHBIE TEIECKOIIbl MOTNIHM TOKa3aTh ¢€ nuck. Ha paccrosnum Cu-
puyca 3Be3a MoJDKHA Ui 3Toro ObiTh Oonpmie Conrna mo o0sémy B 5000
pa3. Tak xax OONBIIMHCTBO 3BE3]T PACHOIOKEHO rOpa3io AajbIlle celyac ymo-
MSHYTBIX, @ pa3Mephl UX B CPEJHEM He MPEBBIIIAIOT B TAKON CTEICHU pa3Me-
pos CounHIla, TO 3BE3ABI U B CHJIBHBIE TEJIECKOIBI MPEICTABIIIOTCS HAM TOY-
KaMH.

«Hwu onHa 3Be3na Ha Hebe, — ToBOpUT JIKMHC, — HE MMeeT OOJIBIIEro yrI-

JIOBOTO pa3Mepa, ueM OyiaBodHas rojoBKa ¢ paccTossHus B 10 kM, U HET emié
TaKOTO TEJIECKOIa, B KOTOPHIH MPEAMET CTOJIb MAJIBIX Pa3MepoB ObUT ObI BU-
JIeH, Kak auck». HampoTuB, kpymnHble HeOecHBbIE Tela, BXOJIIME B COCTaB
HaIlleil COJTHEYHOH CHCTEMBI, IOKA3bIBAIOT NP HAOIIOJCHUN B TEJIECKOI CBOU
JIICKH TeM KpyIHee, 4eM Ooubliie yBennuenne. Ho, kak Mbl yxKe UMeNu City-
Yali yIOMSHYTh, aCTPOHOM BCTPEYaeTCs 3/1€Ch C JIPYTUM Heyno0CTBOM: BMe-
CTE C yBeIWYEHHEM N300pakeHHs 0CiabeBacT ero SpKOCTh (BCIEACTBHE pac-
Ipe/ieieHNs MOToKa JIydeld Ha OOJbLIyI0 MOBEPXHOCTH), cllabas ke SPKOCTh
3aTpyaHSET pazaudeHue noapooHocred. [loromy npu HaOIIONCHNN TUTAHET U
0COOCHHO KOMET NPUXOJIUTCS TIOJIb30BATHCS JIMIIb YMEPEHHBIMH YBEIH-
YEHUSIMH TEJIECKOTIA.
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UwuraTtens, MOXKadyH, 3alacT BOIPOC: €CIH TEJIESCKON HE YBEIHMYUBACT
3BE3]I, TO 3a9eM K€ YIOTPEOIAIOT €ro MpHu WX HAOIIOACHUN?

ITocne cxa3aHHOTO B MPEIBIAYIINX CTaThIX €IBa JIM HY)XHO JOJTO OCTa-
HaBJIHMBATHCS Ha OTBeTe. Teneckomn OecCruiIeH YBEeNWIUTh BU AU MEI € pa3Me-
pBI 3BE31, HO OH YCHJIMBaeT MX SIPKOCTH, a CICAOBAaTEIbHO, YMHOXKACT
YHUCIIO 3BE3]1, TOCTYIHBIX 3PEHUIO.

Bropoe, uto gocturaercs Onarojgapsi TEIECKOIy, 3TO pa3 I eJIe HU e
TeX 3BE37], KOTOPBIE MPEACTABISAIOTCS HEBOOPYKEHHOMY TJ1a3y CIMBAIOIIUMHU-
cs B OJHY. TeJecKOIl HE MOXKET YBEJIUYUTh BUAUMOIO MONEepEeYHUKa 3BE3/, HO
YBEJIMYMBAET BUIUMOE paccTosiHUE Mexay Humu. [loatomy Tene-
CKOTI OTKPBIBACT HaM JIBOWHEIC, TPOIHBIC U eI Oosee CI0XKHEBIC 3BE3BI TaM,
r7Ie HEBOOPYXKEHHBIM Ta3 BHIUT ONWHOYHYIO 3Be3ny (puc. 73). 3BE3mHBIC
CKOTUICHHS, IS TIPOCTOTO TIIa3a CIMBAIOIINECS 32 JATFHOCTHIO PACCTOSHUS B
TyMaHHOE IIATHBIIIKO, 2 B OOJNBIINHCTBE CIlyYacB M BOBCE HEBUAUMBIC, pac-
CBIMTAIOTCS B I10JI€ TEJIECKOIIa Ha MHOT'ME THICSYN OTAEIbHBIX 3BE3].

W, HakoHel, TPeThs yciIyra TeJIeCKoma MPH U3YICHUH MHUpa 3BE3] COCTO-
UT B TOM, YTO OH JaéT BO3MOXKHOCTb U3MEPSATH YT JIBl C IOPA3UTEIbHON

Puc. 73. OnHa u ta xe 3Be371a e Jlups! (6u3 Bern), kak oHa BUAHA IPOCTHIM
rinazoM (7), B OMHOKIE (2) U B Teneckol (3).
TOYHOCTBIO: Ha (hoTorpadusx, MOJYYEHHBIX C COBPEMEHHBIMH OOJBIINMH
TENEeCKONaMH, aCTPOHOMBI M3MepstoT yriel BenuunHod B 0",01. Ilox Taxum
YIJIOM ycMaTpHuBaeTcs OpoH30Bas Korelika ¢ pacctostHust 300 KM M YesoBe-
geckuii Bojioc ¢ paccrostHus 100 m!

Kak n3mepuin nonepeyHuxu 38é3a?

B camplii CHITBHBIN TENECKOI, KaK MBI ceiidac OOBSICHWIIN, HEIB3s Y B U -
e Th TMOMEPEYHUKH HEMOIBIKHEIX 3BE31. Jlo HeJTaBHETO BPEMEHHU BCE COO00-
pakeHHUs 0 TOM, KaKOBBI pa3Mephl 3BE31, ObIIN TONBKO MoraakaMu. Jlomycka-
JIM, 9TO Ka)KJast 3Be3/la B CPeIHEM IIPUMEPHO TAKOH K€ BEITMYMHBI, KaK HaIlIe
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CornHie, HO HUYEM HE MOTJIM TOAKPETNTH 3TOW noraaku. M Tak kak it pas-
JIMYEHNS 3BE3AHBIX THaMETPOB HEOOXOIMMBI O0JIee MOIIHBIC TEICCKOMBI, YeM
caMble CHJIBbHBIC TEJIECKOIIbl HAIIEro BPEMEHM, TO 3ajada OINpPEAEICHUs HC-
THHHBIX AUAMETPOB 3BE3]] Ka3aJach HEPA3PEIINMOM.

Taxk o6crosuto neno go 1920 r., koraa HOBBIE TPUEMBI M OPYAHS UCCIIEHO-
BaHUS OTKPBUIM aCTPOHOMAM ITyTh K H3MEPEHUIO HCTUHHBIX Pa3MepOB 3BE3I.

OTUM HOBEHIINM TOCTI)KEHHEM acTpOHOMMA 00s3aHa cBOeil BepHOH co-
103HUIIE — (PU3HKE, HE pa3 OKa3bIBaBILEH €if caMble [IEHHBIE YCIyTH.

MBplI ceifuac M3JI0KHM CYIIHOCTBH CIIoco0a, OCHOBAaHHOTO Ha SBJICHUH WH-
TepdepeHInH CBeTa.

YroOB! ySICHUThH MPHUHIIMI, HAa KOTOPOM OCHOBAH 3TOT METOJ M3MEpEHHH,
MPOM3BEAEM OIBIT, TPEOYIOMINI HECIOKHBIX CPEICTB: HEOOJBIIOTO TEIEeCKO-
na, Aarouero yseiauuenue B 30 pas, v Haxoasuierocs Ha pacctostuuu 10-15 m
OT HEro SIPKOT0 HCTOYHHMKA CBETA, 3arOPOKCHHOTO [t
9KPAHOM C OYEHB Y3KOH (HECKOJBKO AECATHIX JOJEH
MHJUTAMETPa) BEPTHKAIBHOHN mienpio. OObEeKTHB 3a-
KPOEM HENPO3PayHOU KPBIILKON C ABYMSI KPYTJbIMU
OTBEPCTHUSAMH OKOJIO 3 MM B JAHaMeTpe M Pacroiio-
XKEHHBIX 110 TOPHU30HTAJIM CHMMETPUYHO OTHOCH-
TEJILHO LIEHTpa OOBEKTHBA HAa PAcCTOSHUM 15 MM
JpyT oT apyra (puc. 74). be3 kpblIKY I1enb B Tele-
CKOII UMEET BUJI Y3KOW TOJOCH CO 3HAYUTEITHHO 00- Puc. 74. Cxema ycranos-

KH, TIOSICHSIOIEH yCTpOii-
nee crabbIMK II0T0CKaMu 110 GokaM. Ilpn HaOMONe- 14 npuGopa «urrepde-
HUM JK€ C KpPBIIIKOW LEHTpaJbHAs spKas II0JI0CA  pOMETpa» Ul H3MEpEHNs
IIPENCTABIAETC  HCYEPUYEHHOM  BEPTHKANLHBIME  Y!VIOBBIX AMAMETPOB 3BE31.

M (ITosicHenue B TEKCTE).
TEMHBIMU TOJOCAMH. DTH TOJIOCHI MOSIBUINCH Kak
CIIEJICTBHE B3aUMOJCHCTBUS (MHTEp(EPEHINH) ABYX CBETOBBIX IIYYKOB, IPO-
MIEAINX CKBO3b JIBA OTBEPCTHS B KPBIIIKE 00beKTHBA. Eciin 3aKphITh O1HO U3
OTBEPCTUH, — IIOJIOCKU UCUE3HYT.

Ecnu oTBepcTHst mepes; 00bEeKTHBOM CAEIATh TOABMKHBIMH, TaK YTO pac-
CTOSTHHE MEXIY HUMH MOXKHO Oy/eT U3MEHSTb, TO 110 Mepe MX Pa3JBIKCHUS
TEMHBIE TTOJIOCKH OY/IyT CTAaHOBHUTHCS BCE MEHee SICHBIMHU M, HAKOHEL, HcYe3-
HYT. 3Hasl pacCTOSIHUE MEXAy OTBEPCTUSIMHU B 3TOT MOMEHT, MOXHO OIpese-
JIMTH YIJIOBYIO IIMPHHY ILIENH, T. €. YroJl, oA KOTOPbIM BHAHA MIMPUHA LIEIH
HaOmonaremo. Ecnu ke 3HaTh paccTOSHWE A0 CaMOH INENH, TO MOXKHO BBI-
YHCINUTh €€ NefcTBUTeNbHYI0 mupuHy. Ecnu BMecTo menn y Hac Oyner ma-
JICHPKOE KPYTJIOE OTBEPCTHE, TO CIIOCO0 ONpEAEICHUs IIUPHUHBI TAKOH «KPYT-
JoM menn» (T. €. TuaMeTpa Kpy>KKa) OcTaéTcsl TeM jK€ CaMbIM, Haao JIHIIb
TIOJTyYCHHBIA yTOJl YMHOXHTH Ha 1,22.

IIpu n3mepeHun quamMeTpoB 3BE3I MBI CIEYEM TEM XKE IIyTEM, HO BBUAY
Ype3BbIYAaiHOW MAaJIOCTH YIJIOBOIO JHMaMeTpa 3BE3J JOJDKHBI IPUMEHATh
BecbMa OOJIbIIINE TEIECKOTIBL.

127



[ToMumo paboOTBl OMHWCaHHBIM HHCTPYMEHTOM, «HHTEP(HEPOMETPOMY,
€CTb U JIpyToii, 6oJiee OKOIBHBIN CIIOCO0 OIEHKH NCTHHHOTO JTUaMeTpa 3BE3,
OCHOBAHHBIM Ha MCCIIEJOBAaHUH UX CIEKTPOB.

Ilo cniekTpy 3BE€311bI aCTPOHOM Y3HAET €€ TEMIEPATYPY, @ OTCIOJIa BHIUMC-
ST BeTMUMHY W3TydeHus | cm® eé mosepxHocTH. Ecnmi, Kpome ToToO, M3-
BECTHBI paCCTOAHUE 10 3BE€3/Ibl U eé BHL[HMBIﬁ 6J'IGCK, TO ONPCACTIACTCA U BC-
JMYMHA U3ITy4eHHs B ¢ € i e€ moBepxHOCTU. OTHOIIEHHE BTOPOM BETHUUHBI K
nepBoi aér pa3Mep MOBEPXHOCTU 3BE3/bl, 4 3HAUUT, U €€ auaMeTp. Takum
00pa3oM, HaliJIeHo, HampuMep, 4To momnepeyHnk Kanemitsl B 16 pa3 Ooubline
conHeyHoro, berensreiize — B 350 pas, Cupuyca — B aBa paza, Beru — B 25
pasa, a nonepevyHuk cnytHuka Cupuyca cocrasiusier 0,02 conHedHoro.

I'mranTsl 3B631HOT0 MUpPa

PesynbraTsl onpeneneHus 3BE3IHBIX MONCPEUHNKOB OKA3aINCh TIOMCTHHE
MOPa3HTEIbHBIMU. ACTPOHOMBI HE I10JI03PEBAIM PaHBINE, YTO BO BCEICHHON
MOTYT OBITh TaKH€ TUTAHTCKHUE 3BE3MBI. [1epBOil 3Be3/101, HCTHHHBIC Pa3MepH
KOTOpO# ynanock onpenenuts (B 1920 r.), 6puta sapkas 3se3na oo Oprona, HO-
csamas apabckoe HazBaHue berenmbreiize. E€ momepedHuk oxaszaycs MpeBHI-
mraonmM auamerp opoutsl Mapca! [lpyrum rurantoMm sBiseTca AHTapec,
camast spkas 3Be3ia B co3Be3quu CKoOpruoHa: €€ MONEPeYHHK IMPHUMEPHO B
noJropa paza OoJbllie IUaMeTpa 3eMHOUM opOuThl (puc. 75). B psay OTKpbI-
TBIX MOKa 3BE3/IHBIX THTaHTOB HA/0 MOCTa-

BUTh M Tak Ha3biBaeMyro JluBHyro («Mu- \e e sl
pa») 3Be3my B co3Be3anu Kuta, muamerp W '
koTopoit B 400 pa3 Ooxplie auaMeTpa Ha- ~ \ _"1”"“’1“09_( e
mwero Conrna (cm. puc. Ha ctp. 140). j 450 aﬂﬁﬂﬂa"’f,{:-{wf”‘ “

OcraHoBuMcs Tenepp Ha (usuyeckoM - T o '
YCTpOICTBE 3TUX MCHOUHOB. Pacuér moka- — P £
3BIBAET, YTO MOAOOHBIE 3BE3MIBI, HECMOTPS _ £ -~
HAa YyJOBMIIHBIE PasMephl, CONEPKAT He- o, Souan  Opgura 3pvn
copa3MepHO Malo BemecTsa. OHH TKeIee 2, 3000000000 b nonerse. ¢
namero CoJHIa BCEro B HECKOJIBKO pas; a g I \

Tak Kak 1o oobémy berenbreiise, Hamnpu- preaggeen

mep, Gonpmie Conrua B 40 000 000 pas, 10 pye, 75, 3pespa-rurant Anrapec (o
IJIOTHOCTH 3TOW 3BE3/bI JO/KHA OBITH HM-  CKOpPNHOHA) MOTIa, 6bl BKITIOUHTE B
yroxHa. U ecm Bemectso CosHma B cpen- ce6s Hate CoJHIIE ¢ 3eMHOI OpOUTOI.
HEM II0 INIOTHOCTH HpI/I6J'II/DKaCTC$[ K BOJC, TO BCHICCTBO 3Bé3£[-l"I/IFaHTOB B
3TOM OTHOILICHHH ITIOXOJUT Ha pa3p€)I(CHHBIﬁ BO31YyX. 3B63,I[BI 9TH, IO BbIpaA-
JKCHUIO OJIHOTO aCTPOHOMA, «HAIIOMHHAIOT TPOMAIHBIN a’pocTaTr Maoi
INIOTHOCTH, 3HAYUTCIIBHO MeHBHIefI, HEXEIIN TUIOTHOCTH BO3AyXay.
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Heoxunanusiii pacuér

WHTEepecHo paccMOTPETh B CBSA3M C MPEIBIAYINM, CKOJIBKO MECTa 3aHSIN
051 Ha HEOE BCe 3BE3/BI, €CITM OBl MX BUAMMEBIC H300pakKeHUsI OBUTH TPUMKHY-
TBI OJTHO K APYTOMY.

MBI yxe 3HaeM, YTO COBMECTHBIA OJecK BceX 3BE3J, MOCTYNHBIX Teie-
CKOITy, paBeH OJieCKy 3Be3/lbl MUHY C 0,6-if BenmuuuHbl (cM. Bbime). Takas
3Be3ma cBeTUT Ha 20 3BE3MHBIX BenuuuH ciabee Hamiero ConHIa, T. €. AaéT
ceeta Menbie B 100 000 000 pa3. Ecnu cuntats CosHIle O TeMIepaType ero
MIOBEPXHOCTH 3BE3JI0M CPEAHEH, TO MOXKHO NPHHATh, YTO BHIMMAs MOBEpPX-
HOCTH Hameld BoOOpakaeMOH 3Be3IIbl B yKa3aHHOE YHCIIO Pa3 MEHBIIE BHIH-
Mol moBepxHocTh CoylHIIA. A Tak Kak JUaMeTphl KPYTOB MPOIOPIIMOHATEHBI
KBaJPaTHBIM KOPHSAM M3 HMX IOBEPXHOCTEH, TO BHIWMBIA JUaMeTp HaIIeH
3BE3/bI OJDKEH OBITH MeHbIne BuauMmoro amamerpa Comama B 10 000 pas,
T. €. paBHATHCA

30': 10 000 = 0",2.

PesynbraT mopasuTeNnbHBIN: COBMECTHAs BHIMMAasi IOBEPXHOCTh BCEX
3BE3]] 3aHMMAaeT Ha HeOe CTOJIBKO MECTa, CKOJBKO KPYKOK C YTJIOBBIM JiMa-
metpom B 0",2. HeGo comepxur 41 253 kBagpaTHBIX Tpagyca; JIETKO COCUH-
TaTh MO3TOMY, YTO BHIHMMBIC B TEJECKOI 3BE3/BI MOKPHIBAIOT TOJIBKO OAHY
JIBaIIIaTUMAJUIHAPIHYIO JIOJIO Beero Heba!

Camoe T:KEJ10€ BEelIeCTBO

Cpenu TUKOBHMHOK, CKPBITBIX B TTyOWHaX BCEJICHHOH, BEPOSITHO, HABCE-
rJla COXPaHHUT OJIHO M3 3HAYMTEJbHBIX MeCT HeOoublias 3BE3mouka 6nu3 Cu-
puyca. OTa 3Be3da COCTOMT U3 BemiecTta, B 60 000
pa3 Oonee Tsokénoro, Hexxenu Bopa! Kornma Mbr 6epém
B PYKM CTaKkaH PTYTH, Hac YAUBISET €TO I'PY3HOCTb:
OH BecuT okojo 3 kr. Ho uTo cka3zamu ObI MBI O CTa-
KaHe BeIIeCTBa, BecsmeM 12 T u TpeOyromeM st
MEPEBO3KU  KEIE3HOJOPOXKHON TmaTGopMbr? ITo
KaxeTrcst abCypaoM, a MEXIy TeM TakoBO OIHO M3
OTKpPBITUI HOBEWULIEH aCTPOHOMUH.

OTKpBITHE 3TO UMEET JUIMHHYIO U B BBICIIEH CTe-
MEHN TIOYYUTEIbHYI0 HCTOPHIO. YK€ JaBHO OBLIO
3aMe4YeHo, 4YTo OnmcrarenbHbli CHpHyC cOBepIIaeT
CBOE COOCTBEHHOE [BIDKEHHE Cpeau 3BE3] HE 10
NpsSIMOM JIMHUM, KaK OOJBUIMHCTBO JPYTHX 3BE3J, a
M0 CTPaHHOMY M3BHIIUCTOMY MyTH (puc. 76). UToOBI
OOBSICHUTBH 3TH OCOOCHHOCTH €r0 JIBHXKCHUS, NU3BECT-
HBII acTpoHOM beccens mpeanonoxun, uyro Cupuyca
Puc. 76. Tyt Cupuyca  COTIPOBOYKJIACT CIYTHHK, CBOMM TIPHTSUKEHHEM «BO3-
cpem 38831 ¢ 1793 To MYIIAIOIINI ero IBmkeHne. 1o Obuto B 1844 1. —3a

1883 . JIBa TOJla 10 TOTO, KaK ObII OTKPHIT HenTyH «Ha KOH-

129




yuke nepay. A B 1862 r., yxe nocne cmeptu beccens, joraaka ero noixyuuia
MOJTHOE TIOATBEPXKACHUE, TaK KaK 3aloJ03pCHHBIA CIyTHHK CHpryca ObLI
YCMOTpEH B TEJIECKOIL.

Crytauk Cupuyca — Tak Ha3biBaeMblil «Cupuyc By — obparmaercst okomno

TJIaBHOH 3Be3bl B 49 sreT Ha pacctosHum, B 20 pa3 Gomipiiem, ueM 3eMIsl BO-
kpyr ComHia (T. €. MPUMEPHO Ha paccTossHUU YpaHa) (puc. 77). 1o — ciabas
3BE3/10YKa BOCHBMOM-IEBATON BETWYMHBI, HO Macca €€ BeCbMa BHYIIUTEIbHA,
noutu 0,8 maccel Hamero Comnma. Ha paccrosuuun Cupuyca Hame CoinHie
JTIOJDKHO OBLTO ObI CBETUTH 3BE31I0M 1,8-11 BETMYMHBL; TO3TOMY €CIIA OBI CITYT-
HuK CHpHyca UMell MOBEPXHOCTh, YMEHBIICHHYIO 110 CPABHCHHUIO C COJHECY-
HOW B COOTBETCTBHH C OTHOIIEHHUEM MAcCC 3THX CBETHJI, TO IPHU TOH ke TEM-
nepaType OH JOJDKEH OBLT ObI CHATH, KaK 3Be3Aa MPUMEPHO BTOPOW BEIHYH-
HBI, 2 He BOCBMOHU-IeBATOW. CTONb Crnabyio SPKOCTh acTPOHOMEI IIEPBOHA-
YabHO OOBSACHSIN HU3KOH TeMIlepaTy-
POl Ha NOBEPXHOCTH 3TOM 3BE3NBI; €€
paccMaTpuBaNIH KaK OCTHIBAIOIIEE COJH-
L€, MOKPBIBAIOLIEECS yKE TBEPAOH KO-
poii.

Ho Takoe pomymieHne oka3aloch
omubounsiM. Jler 30 Hasaxm ymanoch
YCTaHOBHUTH, YTO CKPOMHBIA CITYTHHK
Cupuyca — BOBCe HE yracarouias 3Be3/a,

a HApPOTHUB, IPUHAIUICKHUT K 3BE3TAM C
BBEICOKOW TTOBEPXHOCTHOW TeMIIepaTy- Putc. 77. Opbura enyrinka Citpuyca no
otHoteHuto k Cupuycy. (Cupuyc He
pOﬁ, ropasao Ooiee BLICOKOfI, UeMm 'y HaxoAuTCs B (pOKyce BUIMMOTO JUIUIICA,
Hamrero CojHIa. JTO COBEPIIECHHO Me- TIOTOMY 1TO HCTHHHBIN DILIUIIC HCKAXKEH
nset f1e0. Crabyro ApKOCTb MpUXOAUT-  "POCKIHCH = MBI BILLIM Cro MOA YI0M).
csl, CIIEIOBATEeIBFHO, MPUITUCATH TOIBKO MaJOW BEIHMYMHE ITOBEPXHOCTH 3TOU
3Be3/Ibl. Beruncieno, uro ona noceuiaet B 360 pa3 meHsine cseta, yeM CoH-
11e; 3HAYUT MOBEPXHOCTH €€ oJKHA OBITh MO KpaiiHel mepe B 360 pa3 MeHb-
IIIe COJIHEYHOM, a pajinyc B 4360, T. €. B 19 pa3, MeHbIIe comHegHOr0. OTCIO-
Jla 3aKifo9aeM, 4To 00bEM chyTHHKa Cupryca MOJDKEH COCTaBIATH MEHEe
gem 6800-r0 momo o6bpéMa ColnHIla, MEXIY TeM KaK Macca €ro COCTaBISeT
moutH 0,8 Macchel THEBHOTO CBETHJIA. YK€ 3TO OJHO TOBOPUT O OONBIION yII-
JIOTHEHHOCTH BeLIECTBAa ATOM 3Be31bl. bosiee TOUHBIN pacuér NAaéT uisl Aua-
MeTpa mianeTsl Bcero 40 000 kM, a ciiegoBaTeNbHO, IS INIOTHOCTH — TO Y-
JIOBUIIIHOE YHUCJIO, KOTOPOE MBI MpHBENW B Haudaje pazzaena: B 60 000 pa3
Ooplie MIOTHOCTH BOABI (puc. 78).

«HaBoctpure ymm, GU3NKN: 3aMBIILILCTCS BTOPKEHUE B BAIlly 00JIACTHY,
— IPUXOJAT Ha maMsTh ciioBa Keruiepa, cka3aHHBIC UM, MPaBJa, IO JIPYyTrOMY
moBoAy. JeicTBUTENEHO, HIUYETO MOJOOHOTO HE MOT MPEJCTaBUTH ceOe 0
CHUX TIOp HH OJWH (U3UK. B OOBIYHBIX YCIIOBHSIX CTONb 3HAYUTEIHHOE YIIOT-
HEHHE COBEPIICHHO HEMBICIIIMO, TaK KaK MPOMEXKYTKH MEXIy HOPMaTbHBIMH
aToMaM# B TBEPIBIX TENAX CIUIIKOM MaJbl, YTOOBI JIOMYCTHMO OBLIO CKOJb-
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KO-HI/I6y,Hb 3aMCTHOC CXKAaTHUC HX BCIICCTBA. Huaue obGcTout ACJI0 B ciiy4dae
«U3YBCUCHHBIX» ATOMOB, YTPATUBIINX TC 3JICKTPOHBI, KOTOPLIC KPYKUINCH

Puc. 78. CniytHuk CupHuyca COCTOUT U3 BELIECTBA, B
60 000 pa3 GoJiee MIOTHOTO, YeM Boja. Heckonbko
KyOMYECKUX CAaHTHMETPOB 3TOT0 BELIECTBA MOIJIH OBl
YPaBHOBECHTH IPy3 U3 TPEX JCCITKOB YEIOBEK.

BOKpYT siziep. [loTeps 2/eKTpOHOB yMEHbBIAET NONEPEYHHK aTOMa B HECKOJIb-
KO TBICSY a3, MOYTH HE YMEHbIIAsi €ro Macchl; OOHaXEHHOE SIPO MEHBIIIE
HOPMaJIFHOTO aTOMa IPHMEPHO BO CTOJBKO pa3, BO CKOJBKO MyXa MEHBIIIE
KpynHoro 31anusi. CBUraeMble 4y JOBUIHBIM JIaBICHUEM, TOCIIOICTBYOIIM
B HeJjpax 3BE3AHOTO 1Iapa, 3TH YMEHBIICHHBIE aTOMBI-SIIpa MOTYT COIM3NUTHCS
B TBHICSIYM pa3 TECHEE, YeM HOPMAJIbHBIE aTOMBI, U CO3/IaTh BEIIECTBO TOM He-
CIIBIXaHHOW IUIOTHOCTH, Kakasi oOHapyxeHa Ha cmyTHHke Cupmyca. boree
TOTO, ceffyac yKa3aHHasl IUIOTHOCTh JJaK€ NPEB30i/IeHa B TaK HA3bIBACMOM
3Be37e BaH-MaaHeHa. JTa 3BE3709Ka 12-if BeMMYMHEBL, IO pa3MepaM He Tpe-
BEIMIAIONIAS 3€MHOTO Iapa, COCTOMT 3 BemecTBa, B 400 000 pa3z Gomee
IUIOTHOT'0, HEXKEIU Boaa!

W 310 HE camas elé KpaliHaA CTENEHb INIOTHOCTU. TeopeTuuecKu MOKHO
JIONyCKaTh CYyLIECTBOBaHHE Topa3no Oojiee IUIOTHBIX BellecTB. Juamerp
aTOMHOTO s1pa cocTaBisieT He Ooiee omuoil 10 000-i muamerpa artoma, a
00BEM, cieoBaTeNbHO, He Ooliee % 06béMa atoma. 1 M Meramia conep-

10°°

JKHT BCEro OKONO | MM’ aTOMHBIX SJiep, U B 9TOM KpOIICYHOM 00BEME
1000
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3
COCpeIOTOUeHA BCS Macca MeTauia. 1| CM’ aTOMHBIX siep JOJDKCH, TaKHM
00pa3oM, BecuTh npuMepHo 10 MIIITHOHOB TOHH (pHc. 79).

wi TR .:n:i-.::i i 'IZ-‘ @ _‘Ilj il '.'. (TS

Puc. 79. OnuH KyOu4ecKuil CAHTUMETP aTOMHBIX s1€p MOT Obl YPaBHOBECUTb OKe-
AQHCKHUIl MapoXoJl Jlaske U MPU BeChbMa HEIUIOTHOH ynakoBke ux. [1noTHo xe yio-
JeEHHBIE B 06BbEMe | cM’ aTOMHBIE Apa BecHTH 661 10 MIILTHOHOB TOHH!

ITocne ckazaHHOTO He OyAET Ka3aThCs HEBEPOSTHBIM OTKPHITHE 3BE3IbI,
CpeIHsIs TUIOTHOCTh BellecTBa Kotopoii emé B 500 pa3 GoJbliie, 4eM y Belle-
CTBa yNOMSIHYTOH paHee 3Be3161 Cupuyc B. MbI roBopuM 0 HeOOIIBIION 3BE3-
nouke 13-i1 BenuuuHbl B co3Be3auu Kaccuoneu, oTkpeiTol B konie 1935 r.
Bynyuu o 06sémy He Oombiie Mapca v B BOCEMb pa3 MECHBIIEC 36MHOTO IIIa-
pa, 3Be3a dTa 00JIa1aeT MacCo, MOYTH BTPOE MPEBHIMIAIONICH Maccy HAIIEeTo
ComnHra (Tounee, B 2,8 pa3a). B 0OBIYHBIX eqMHUIIAX CPETHSS ILIOTHOCTH €€
BeLECTBa BbIpaxkaeTcss yuciom 36 000 000 r/em>. Dto Oo3HayJaer, 4to 1 CM3,
TaKoro BelecTBa Becws OBl Ha 3emie 36 1! BemecTBo 3T0, ciaeaoBaTebHO,
IUIOTHEE 30JI0TA MOYTH B 2 MHJUIMOHA pa31). O TOM, CKOJBKO JIO/KEH BECUTH
KyOW4YecKHii CaHTUMETP TAaKOTO BEUIECTBA, B3BEUICHHBIM Ha ITOBEPXHOCTH
caMoW 3Be3/Ibl, MBI TOOeceayeM B IaBe V.

Hemnoro jer Ha3zaq yu€Hble, KOHEYHO, CUUTAIH OBl HEMBICITHMBIM CYIIIC-
CTBOBAHUE BEIIECTBA B MUJUIMOHBI Pa3 MJIOTHEE TIATUHEI.

Be3nHbl MEpO3IaHKS CKPBIBAIOT, BEPOSATHO, CIIE HEMAJIO IMOJTO0OHBIX JIH-
KOBHHOK ITPHUPOJIBI.

B HeRTpanbHO# 4acTy 3TOH 3BE3/IBI ITOTHOCTH BEMIECTBA JIOJDKHA JIOCTHTATh HENMOBEPHO
GOJBIION BEMUMHBI, PMMEPHO MUJLTHAP/A TPAMMOB B 1 cM’.
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IMouemy 3B€31bI HA3BLIBAKTCS HEMOABUKHLIMU?

Korna B crapuny nan ObuT 3BE3/1aM TAaKOM SMUTET, JKENAIN MOTYEPKHYThH
3THM, YTO B OTJIMYME OT IUIAHET 3BE3/bI COXPAHSIOT I1a HEOECHOM CBOJE He-
U3MEHHOE pacrosiokenne. OHHM, KOHEYHO, YU9aCTBYIOT B CyTOYHOM JIBH)KCHUU
Bcero Heba BOKPYT 3eMIIH, HO 3TO KaxyIleecs IBIDKCHHE HE HapylIaeT MX
B3aMMHOTO pacrnoyiokeHus. InaHeTsl e HempecTaHHO MEHSIOT CBOM MecTa
OTHOCHTENBHO 3BE3]1, OPOAST MEXAY HUMHU U OTTOrO MONYYHUIH B IPEBHOCTH
HauMEHOBaHUE «Oiyxkaarolmux 3BE31» (OyKBaJbHBIH CMBICI CJIOBA «ILIa-
HETay).

M&I 3HaeM Tenepb, 4TO NPEICTaBICHUE O 3BE3THOM MUpE KaKk 0 cOOpaHun
COJIHII, 3aCTHIBIIMX B CBOEH HEMOJBM)KHOCTH, COBEPIIEHHO MpeBpaTHO. Bce
3BE3161, B TOM unciie u Hame CONHIE, ABIKYTCS OJHA OTHOCHTENBHO JIpY-
TOU CO CKOpOCTBIO B cpemHeM 30 KM/cek, T. €. C TaKOi e, ¢ KaKOi IUIaHeTa
Hama oberaer cBor OpOHTy. 3HAYMT, 3BE31BI HUUYTh HE MEHEE MOABMKHBI,
yeM IutaHeTsl. HampoTus, B Mupe 3BE37] MBI BCTPEUaEMCsl B OTACIBHBIX CIIy-

Puc. 80. Ourypsl cozse3iuil MeIeHHO
MEHSIOTCS ¢ TedeHneM BpeMeru. CpeJ-
HHIl PUCYHOK N300paXaeT «KOBIID)
bonbmoi Menseauipl B HacTosIIEE
Bpems, BepxHuif — 100 Teic. 1eT Ha3ax,
HIDKHUH — yepe3 100 ThIc. et nocne
HAIlIero BPEMEHH.

YasgX ¢ TAKUMU OTPOMHBIMH CKOPOCTSIMH, KaKHX HET B CEMbE IUIaHET; U3BECT-
HBI 3BE37IbI, — MX HA3BIBAIOT IETAIIUMN», — KOTOPbIE HECYTCS [0 OTHOLICHHIO
k HameMy COJHILy ¢ OrpoMHO# ckopocThio 250-300 km/cek.

Ho ecnu Bce BHUAUMBIC HAMHA SBé3I[bI Xa0TUYCCKU ABUIKYTC C TpOMadHbI-
MU CKOPOCTAMHU, Hpo6eraﬂ MUIHApAbl KWJIOMETPOB €KETOAHO, TO MMTOYEMY HE

! MimetoTcs B BHJTy 3BE3/IBI, BXOJIAIINE B COCTAB HAIIET0» 3BE3IHOTO CKOTLUTEHHS — Mireu-
Horo ITyTu.



3aMedaeM MBI 3Toro OemeHoro asmxeHusa? Ilouemy 3BE3mHOE HEOGO mpen-
CTaBJISIET M3/IaBHA KapTHHY BEIMYaBOH HETIOABM)KHOCTH?

[IpuunHy HETPYAHO OTTajaTh: OHA KPOETCSl B HEBOOOPA3MMOM yIalEHHO-
ctu 3B&3a. Cinydanoch 11 BaM HaOMIOATh C BO3BBIIICHHOTO ITyHKTA 32 M0E3-
JIOM, JBIXKYIIUMCS BAanw, 6mu3 ropu3oHTta? PasBe He Kasanoch BaM TOT/a,
YTO KypbepcKuil moe3n mom3eT kak depemnaxa? CKOpOCTh, I'OJOBOKPYKHU-
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Puc. 81. B xakux HanpaBIeHHSX JBIDKYTCS SIPKHE 3BE3MIBI OJIH3 CO3BE3 UL
OpuoHa (a) 1 KaK 3TH JBIKSHUSI U3MEHAT BU] co3Be3aus uepe3 50 Teic. e (0).

TeNnpHas Ui HaOmopaTtenst BONM3M, NMPEBpAIIAETCS B YEpeNallnil mar mpu
HaOMIOeHNH ¢ OOJBIIOro paccTosiHUS. To K€ TPOUCXOIUT U C JABHKEHUEM

Puc. 82. /Ismxenune
TPEX COCEHUX 3BE3M —
namero ColHIia, 38€3-
1sl o LlenraBpa u Cu-

pHyca.

3BE3/1; TOJBKO B 3TOM CIIydae OTHOCHTENBHOE yJaie-
HHUE HaOJIOJATeNs OT JBIIKYIIErocs Tella Topas3/io 3Ha-
yutenbHee. CaMble sipkue 3BE3ABI yNaleHBl OT HAcC B
cpeaHeM MeHee JIpyrux — uMeHHO (rmo Kamreliny)
Ha 800 MIUIMOHOB MUJUIMOHOB KHJIOMETPOB, MEpeMe-
IIEHHE K€ TaKOH 3BE3/bI 33 IO/ COCTABILIET, CKAXKEM,
vuwomrapa (1000 MHITMOHOB) KHJIOMETPOB, T.€. B
800 000 pa3 mensbuie. Takoe mepeMmelieHHE TOIHKHO
ycMmaTpuBaTbess ¢ 3emiau mox yriiom menee 0".25 —
BEJIMYMHA, €/[Ba YJIOBHMas TOYHEHIIUMH acTPOHOMH-
YECKUMU HMHCTpYMEHTaMu. [lji1 HEBOOPYXEHHOIO XK€
IJ1a3a OHO COBEPIICHHO HE3aMETHO, JaXKe eCNIU JUIUTCS
cronetuss. TOMBPKO KpPOMOTIUBBIMH HHCTPYMEHTANb-

HBIMH U3MEPEHHUSIMH Y1AJI0Ch OOHAPYKUTh NBIDKEHUE MHOTHX 3BE3 (puc. 80,

81, 82).
O—=! 1um. 8 crnonemue 0
I .
‘ J?elimuepaa ToMcK
= 9000 km -

Puc. 83. Macmurab 3BE31HBIX JBIKCHHUH. /[Ba KPOKETHBIX 1Iapa, oxuH B JIeHUH-
rpaze, Apyroii B ToMcke, IBHXKYTCS CO CKOPOCTBIO 1 KM B CTONETHE — BOT
YMEHBIICHHOE Nofo0ue cOMmKeHus IByX 3BE31. V3 9TOro sSICHO, KaKk HUYTOXKHA
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Utak, «HEemoBMKHbBIE 3BE3/Ib», HECMOTPS HA TO, YTO YBJICKAIOTCS HEBO-
00pa3uMo CTPEMHUTENBHBIM JBIKCHHEM, UMEIOT MOJHOE MPAaBO UMEHOBATHCS
HETMOIBH)KHBIMH, TIOCKOJIBKY Pedb WAET O HAOJIOICHUSX HEBOOPYKEHHBIM
ria3oM. M3 cka3aHHOTO YMTATENb CaM MOYKET BBIBECTH 3aKIIIOUYCHHE, KaK HH-
YTOXXHa BCPOATHOCTL BCTPEUH MCEKIY 3BéS}]aMI/I, HECMOTpPSA Ha HUX CTpPEMH-
TenbHOE ABUXkeHue (puc. 83).

Mepbl 3BE3HBIX PACCTOSAHUI

Hamm xpynHble Mepbl UIMHBI — KWJIOMETp, Mopckas muis (1852 m) n
reorpadudeckas Muiis (paBHas 4 MOPCKUM), TOCTATOYHBIC JI1 H3MEPCHUI Ha
3eMHOM IIIape, OKA3BIBAIOTCS CITUIIKOM HHYTOKHBIMHU U M3MepeHHid Hebec-
HBIX. MepHuTh IMU HEOECHBIC PACCTOSIHUS CTOJb XKe HEYAOOHO, KaK M3MEpSTh
MIJDITAMETPaMH JUTHHY KeJIe3HOW TOpOTH; paccTosHue, Hanpumep, Omurepa
ot ConHIIa B KHJIOMETpax BhIpakaeTcs 4ucioM 780 MIUITHOHOB, JUIMHA XKe
OKTA0pBCKOM JOPOTH B MIJUTUMETPaxX — YuciIoM 640 MITUTHOHOB.

qTO6I)I HC MMCTH A€ja C JJIMHHBIMU pAaaMn Hyneﬁ B KOHIIC YHCCII, acC-
TPOHOMBI ITOJIB3YIOTCA 60.]'[66 KpYIIHbBIMU €AUHUIIAMU JIJIUHBI. I_IJ'IH H3MepeHHI>i,
HampuMep, B IMpeaenax COJMHEYHOW CHCTEMbl CUUTAIOT EIWHMIIECH JJIMHBI
cpemHee paccrosaue oT 3emuu 1o Comana (149 500 000 kMm). Jto — Tak Ha-
3pIBacMasl «aCTPOHOMHUYECKAs IUHUIAY. B Takux mepax paccrosaue FOmu-
tepa ot Connia paBHo 5,2, CatypHa — 9,54, Mepkypus — 0,387 u 1. 1.

Ho nns paccrosauii Hamero ConHua 0 IPYTUX COJIHL ceiiuac mpuBe-
IEHHAS Mepa CIMIIKOM Mana. Hampuwmep, paccTosHUe D0 caMOd OIM3KOH K
HaM 3Be3/bI (JI0 TaK Ha3biBaeMoi IIpokcuMbl B co3esmun Llenraspa '), kpac-
HOBATOW 3BE3M0UKM |1-i BEeNWYMHBI) BRIPAKACTCA B 3TUX CAMHHUIAX TAKUM
YHUCIIOM:

260 000.

W s10 nmumpe Onuxkaiiuras 3Be3fa, NPOYME PACIIONIOKEHBI TOPasio
nmaneiine. Beenéuueie B ynotpebdiieHue 60j1ee KPYymHbIe SANHHUIBI 3HAUUTEIIHHO
YOPOCTHIIM 3alIOMHHAHKE MMOJO00HBIX YMCENl U oOpalieHue ¢ HuMu. B actpo-
HOMHUHU MMEIOTCS CIICAYIOIINE MCIOIUHCKHE CIMHUIBI PACCTOSHUI: «CBETO-
BO# TOJ» U YCICUTHO BBITECHSIONIUI €ro «MapceKy.

CBeTOBOW TOJa — 3TO IMyTh, IPOOETaeMBId B IIyCTOM IIPOCTPAHCTBE
Jy4OM CBeTa 3a roj BpeMeHH. Kak Bennka 3ta Mepa, MBI MOMMEM, BCIOMHHUB,
yto oT ConHIa A0 3eMJIM CBET JOCTUIAET BCEro B 8 MUHYT. «CBETOBOM roy,
CJIEIOBATENIFHO, BO CTOJBKO pa3 OoJbIIe pagnyca 3eMHOW OPOUTHI, BO CKOJIb-
KO pa3 roj BpeMeHH Oonbiie 8 MUHYT. B KrmomeTpax 3ta Mepa IJIUHBI BhIpa-
JKaeTCsl YHCIIOM

9 460 000 000 000,
T. €. CBETOBOW T'OJl PaBEH OKOJI0 92 OMJUIMOHOB KM.

CrnoxxHee TPOUCXOXKICHUE APYrodl eTUHUIIBI 3BE3AHBIX PACCTOSHUH, K
KOTOPOH acTpOHOMBI IPUOETAIOT OXOTHEEe, — mapceka. [lapcek — 3To pac-

D Tlourn psaoM c Heit HaxomuTes spKas 38e3za o Llenraspa...
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CTOSIHHE, Ha KOTOPOE HAI0 YIOATUTHCS, YTOOBI IMONyAUAMETP 36MHON OpOUTEHI
BUJICH OBLT TIOJ] YTJIOM B OJHY YIJIOBYIO CEKYHAY. YTOJ, ITOA KaKUM BHICH CO
3BE3IbI MOyIHAMETP 3€MHOM OpOWTHI, HA3BIBACTCSI B ACTPOHOMHHU «TOIMY-
HBIM TIapaJIIaKCoOM» 3TOH 3Be3Abl. OT COSINHEHHS CIIOB «ApaJIaKC» U «Ce-
KyHZa» 00pa30BaHO CIOBO «mapcek». Ilapamrakc Ha3BaHHOM BBIIIE 3BE3IIBI
anbda IlentaBpa — 0,76 CeKyHBI; JIETKO COOOPa3UTh, YTO PACCTOSHHUE ITOM
3Be3ab! — 1,31 mapceka. HeTpynHO BBIMHCINTD, YTO OAMH MapceK JOJDKEH 3a-
Kio4ath B cede 206 265 paccrosuuii ot 3emnn 10 Comuia. COOTHOIIICHHE
MEXIy NapCeKOM M IPYTUMH eIMHULIAMHU JITMHBI TAKOBO:

1 mapcex = 3,26 cserosoro rozxa = 30 800 000 000 000 KM.

Bor pacCTosIHUA HECKOJIBKUX SAPKHUX 3Bé3ﬂ, BBIPA’KCHHBIC B MApCCKax H

CBETOBBIX T'OJIaX:
Iapcex  CaeroBoii rog

.131 43
8.7

11,0
152

3T0 — CcpaBHHUTENBHO OMM3KHE K HaM 3BE3xbI. Kakoro mopsaka, nx «6mm-
30CTh», BBl ITOWMETE, KOT/Ia BCIIOMHHUTE, YTO ISl BBIPAXXEHUS NPUBEAEHHBIX
pacCTOSIHUI B KMJIOMETPAX HAJ0 KAXKI0€ U3 YUCEN MEPBOrO CTOJOLA YBEIH-
yuth B 30 OWITHOHOB pa3 (pa3syMes Mo OMUTMOHOM MHJUTHOH MIJUTHOHOB).
OpnHako CBETOBOM rof M MapceK — He camble eI KPYyMHbIE MEphI, YIOTpeo-
JsieMble B Hayke o 3B&3nax. Korja acTpoHOMBI NPUCTYNMHIIM K M3MEPEHHIO
PacCTOSHUK M pa3MeEpOB 3BE3NHBIX CHUCTEM, T. €. LENbIX BCEICHHBIX, CO-
CTOSAIIMX M3 MHOTMX MHJUIMOHOB 3BE3], MOHamoOwiach Mmepa, emié Oojee
kpynHasi. E€ oOpazoBanu u3 mapceka, Kak KWJIOMETp 0Opa3oBaH W3 MeTpa:
COCTaBWIICS «KUJomapcek», pasHbii 1000 mapcekam, wiamn 30 800 Omi-
JHOHaM KM. B aTHx Mepax, Hampumep, rnornepeyHuk Miednoro [Tyt Bbipa-
skaercst aucioM 30, a pacCTOsIHHE OT Hac JI0 TyMaHHOCTH AHIPOMENBI — OKO-
10 300.

Ho um xmmomapcek BCKOpE OKa3aJiCsi HEIOCTATOYHO OOJNBIIOW MeEpoii;
MPUIIIOCHh BBECTH B YIOTPEOICHNE «MET amap ¢ € K », COAEpKALIMNA M U JI -
I OH MapCceKoB.

Wrax, BOT Tabnuia 3BE3AHBIX MEP JUTHHBL:

1 meranmapcex = 1 000 000 mapcekos,
1 kunonapcek = 1 000 »
1 mapcex = 206 265 acTpOHOM. €TUHHII,

1 actp, eqununa = 149 500 000 kM.

[IpencraButh cebe Meramapcek HATrMSAHO HET HUKAKOW BO3MOKHOCTH.
Jlake eciii YMEHBIIUTH KIJIOMETP 10 TommuHEl Bosoca (0,05 mm), To Mmera-
mapcek U Tornaa OyAeT MpeBOCXOIUTh CHITY YeJIOBEYECKOTO BOOOPaKEHISI, TaK
Kak cjenaercs paBHbIM 172 Mwimapaam kM — 10-KpaTHOMY pacCTOSHHIO OT
3emin no CornHita.
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[Ipusemy, BIpoueM, OJHO COMOCTABICHUE, KOTOPOE, OBITh MOXKET, 00JIer-
YUT YUTATEIIO OLIEHKY HEBOOOPa3MMON OrpOMHOCTH Meramapceka. ToHuai-
Iasi MayTHHHAs HUTh, MPOTsHyTas oT Mockssl 10 JleHunrpana, Becuna Obl
10 1, ot 3emyu 1o Jlynsr — He 6onee 6 kxr. Takas ske HUTH AuHOH 10 CorHIa
Becwia 0v 2,3 T. Ho, mpoTaHyTas Ha JTMHY OJHOTO Merarapceka, oHa JTOJDK-
Ha ObLia ObI BECUTH

500 000 000 000 T!
CucreMa OJHKANIINX 3BE3]

CpaBHUTENBHO JaBHO — OKOJO CTa JIET Ha3aJ — CTaj0 U3BECTHO, YTO ca-
MoOH OJIM3KON 3BE3THOIM CHCTEMOM SIBIISIETCS IBOMHAs 3B€3/1a MEPBOH BEIMYH-
HBI 10)kHOTO co3Be3aus LlenTtaspa. [Tocieanue roapl odoraTuny HalK 3HAHUS
00 3TOH cHucTeMe HMHTEPEeCHBIMH MOApOOHOCTsIMH. OTKphITa OBLTa BONH3H
o LlentaBpa HeOombIas 3BE310uka 11- BeMMUMHBI, COCTABISIONMAs C IBYMS
3B€3namu o LleHTaBpa ogHy cuctemy TporHOU 3Be3nbl. To,
YTO TpeThs 3Be3Za (HU3MYECKH BXOOUT B CUCTEMY
o LlenTaBpa, XOTS MX M pa3zieiseT Ha Hebe pacCTOosHHE
CBBIIIE 2°, MOATBEPKAACTCS] OANHAKOBOCTHIO MX BIKCHUS:
BCE TPH 3BE3[Ibl YBIEKAIOTCS C OJHOM CKOPOCTBIO B OJHOM
HanpaBineHun. Camoe 3aMedaTelnbHOE B TPEThEM UICHE
9TOM CHCTEMBI TO, YTO OH PAcIOJIOKEH B TNPOCTPAHCTBE
OmKe K HaM, 9eM JpyTrHe JBE 3BE3/bl, U JO0JDKEH OBITh I10-
9TOMYy TNpH3HaH Oimkailed W3 BceX 3BE3I, PacCTOSHHUS
KOTOPBIX IO CHX TIOp ONpenesieHbl. 3BE3NOUKY 3Ty Tak U
Ha3plBalOT «bmkaiimasy», mo-natelHA «IIpokcnma». Ona
Omke K HaM, Hexxenu 3BE31bI o LleHTaBpa! (WX Ha3pIBAIOT
o IlenTtaBpa A u o Llentaspa B), Ha 3960 acTpoHOMHYECKHX
eauHAL. BoT nx mapasmnakcer:

o lenraspa (4 u B) 0,751
IIpokcuma LlenTaBpa 0,762

etlienmabpoo

Tak kak 3BE3Abl A M B OTAENeHBl Ipyr OT Jpyra
paccTosiHieM TONBKO B 34 acTpOHOMHYECKHE €IMHHIIBI, TO
BCS CHCTEMa MMEET JIOBOJIBHO CTPAaHHBIN BHI, IpPEACTaB-
TeHHbIH Ha puc. 84. 4 u B pa3nBUHYTH HEMHOTO OOJIBIIE,

geM Ypan oT Connina. [Ipokcuma ske OTCTOUT OT HUX Ha 59

Puc. 84. Cucrema .. .

CKAROH K «CBETOBBIX CYTOK». 3BE3JbI 3T MEIJIEHHO MEHSIOT CBOE

Conmuy 3Be3mel  PACIIONIOKCHHE: MTEpUoT oOpaiieHus 38831 4 U B BOKpPYT UX

o Lenraspa: A,B o6mero menrpa TsoxkecTd paseH 79 rogam, IIpokcuma ke
u Ilpokcuma Ilen-

TaBpa. 3aBepIIaeT ofuH 0bopot Gosee yeM B 100 000 ner, Tak 4To

HEYEro OIacaThCs, YTO BCKOPE OHA IIEPECTaHET OBITh

Ommkaied K HaM 3BE3M0H, YCTYIHB MECTO OJHOH W3 COCTaBIISIOIINX

o LlenraBpa.

Uro ke M3BECTHO O (PM3MYCCKUX OCOOCHHOCTAX 3BE3N ATOH CHCTEMBI?

o LlenTaBpa A 1o SApKOCTH, Macce W AMAMETPy JHIIF HEMHOTHUM OOJbIIe
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Comana (puc. 85). o LlentaBpa B o0namaeT HECKOIBKO MEHBIIEH Maccoif,
Gompme CoONHIA MO JMAMETPY Ha '/s, HO CBETHT B TPH pa3a MEHEe ApKO;
COOTBETCTBEHHO 3TOMY M IIOBEPXHOCTHAs TeMIIepaTypa €€ HHXKe, HEXeln
comaeunas (4400°, Comare — 6000°).

Emé xomomuee Ilpokcmma: Temmeparypa Ha e€ moepxHoctu 3000°;
3Be3Jla 3Ta KpacHoro 1Bera. Jluamerp €€ B 14 pa3 MeHbllle COTHEYHOTO, TaK
4TO 10 pa3Mepam 3Ta 3BE3/I0UKa Jake Heckoyubko MeHblne FOmurtepa u Ca-
TypHa (IIPEeBOCXOAS X, OJHAKO, IO Macce B COTHH pa3). Eciu Obl MbI IEpeHe-
ciuch Ha o LlenTaBpa 4, To yBuaenu Obl OTTyJa 3Be31y B IPUMEPHO Takou
JKe BEeJNMYMHBL, kakoii CoiHIe Hame
cusier Ha HeOe Ypana, [Ipokcuma xe
Kazanach ObI Ja’ke OTTy/la MaJICHbKOU
U TYCKJIOM 3BE3NOYKON: OHA Belb
ynanena B 250 pa3 6onpiie, uem [Lmy-
toH oT Coxaua, u B 1000 pa3 ganemre,
gem CaTypH.

ITocne TPOMHOMN 3BE3/IbI
o [lenraBpa cnenyromas  Onu3Kas
cocenka Hamero CojHIIAa — MaJeHb-
Kag 3B&3mouka (9,7-i BENUYMHBEI) B
co3Be3qMM 3MeeHocla, Ha3BaHHas
«Jletsimeit 3Be3noi». Takoe Haume-
HOBaHME OHA MOJYYWJIa U3-32 YPE3BbIYalfHO OBICTPOTO BHIMMOTO JBHKCHHS,
KOTOpBIM OHa 00JajaeT. 3Be3/1a 3Ta B MOJITOpa pas3a Jajibllie OT HAC, YEM CHC-
tema o LleHTaBpa, HO Ha ceBEpHOM TONTyIIapuy Heba OHa — Hala OyvpKaimast
cocenka. [Tonér e€, HanpaBieHHBIH KOoco K ABIKeHUIO COJNHIIA, TaK CTPEeMU-
TEJIEH, YTO MEHEE YeM uepe3 JECATh THICAUETICTHH OHAa MPUOIM3UTCS K HaM
BIBOE U OyneT Toraa Oike TPoiHOM 3Be3sI o LlenTaspa.

a lfewmalpa fpokcuma

Puc. 85. CpaBHuTENbHBIE pa3Mephl 3BE3 ]
cuctemsl o LlenraBpa u ConHua.

MacmTad Bcej1eHHOM

BosBpaTtumcsa K TOM yMEHBUIEHHON MOJENM COJHEYHOM CHCTEMBI, KOTO-
PYIO MBI MBICJICHHO HM3IOTOBUJIM 1O YKa3aHUAM IJIaBbl O IUIAHETAX, U MOMPO-
OyeM JoCTpouTh €€, BKIIOUYMB MUp 3BE31. UTo momyunTcs?

Brr momuuTe, yto B Hamell Mozenu CoiHile n3odpaxanocs mapom 10 cm
B JUaMeTpe, a BCs IUIaHEeTHasl CUCTeMa — KPYroM C mnomnepedHukoM B 800 M.
Ha xakux paccrostHnsx ot CosHIA cieoBago OBl TOMECTUTH 3BE3JIBI, €CIH
CTPOTO TPHAEPKHUBAThCA TOTO ke MacmuTada? Herpyano paccumrars, 4TO,
Hanpumep, IIpokcuma LlenTaBpa — camas Onm3kas 3Be3/1a — OKasanach Obl Ha
paccrostanu 2700 km; Cupuyc — 5500 kM, Anpranp — 9700 kM. DTtum «6nu-
XKaWmMy» 3BE3TaM nake Ha Mojenu Obuio Obl TecHo B EBpome. Jlnms 3BE3x
Oosee oTHaNEHHBIX BO3BMEM Mepy KpymnHee Kuiomerpa — uMeHHo, 1000 kwm,
Ha3piBaeMyo «Meramerpom» (Mm). Taxkux eaunurl Bcero 40 B OKpYXHOCTH
3emHoro mapa u 380 mexay 3eminéii u JIyHnoi. Bera Obuia Obl B Hatei Moje-
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mu ypaneHa Ha 17 Mm, Apktyp — Ha 23 MM, Kanenna — va 28 MM, Peryn —
Ha 53 Mwm, [leneo (a JIebens) — 6omee yem Ha 350 Mm.

Pacum¢pyem sto nocnegnee gucmo. 350 Mm = 350 000 kM, T. €. HEMHO-
ro MeHbIne pacctossHus 10 JIyHsl. Kak BUIUM, yMeHbII € HHA sl MOJAEND, B
KoTopoit 3emist — OynmaBouyHas rojioBka, a CojHIIE — KPOKETHBIH IIap, cama
npruoOpeTaeT KOCMUYECKHEe pa3Mephl!

Hamra mogens emié He goctpoena. Kpaiinue, Haubosiee oTaanéHHbIC 3BE3-
el Mneunoro Ilytu pasmectarcs B monenu Ha paccrosHuu 30 000 Mm —
noutH B 100 pa3 nansme Jlynsl. Ho Mneunstii ITyTe — He Bes BeenenHas. [la-
JIEKO 32 €ro TNpeJiejlaMi PACIIONIOKEHBI IPYTHe 3BE3JHBIE CUCTEMBI, HallpHIMeEp
Ta, KOTOpasi BUJIHA JlaKe TPOCTHIM IJIa30M B CO3BE3IUHM AHAPOMEIbI, WM
TaKKe JIOCTYNHBIE HEBOOPYKEHHOMY 3peHHIo Maremanossl O6naka. Ha Ha-
el MOAENH NMpHIIIOCh OBl mpenctaBuTh Manoe MaremranoBo O6nako B
Buze o0bekTa ¢ momepedHukoM B 4000 Mwm, bonsmoe — B 5500 Mwm, ynanus
ux Ha 70 000 MM ot Mmomermn Mneunoro [lytn. Mogenu TymaHHOCTH AHIPO-
Mebl MBI IOJDKHEI ObUTH OBI JaTh monepedHuk B 60 000 MM u oTOABUHYTH €€
ot mogenu Mnegroro [Tytu ma 500 000 MM, T. e. TOYTH Ha IEHCTBUTEIBEHOE
pacctosinue FOnuTepa!

Cambie oTHanéHHbIC HEOCCHBIC OOBEKTHI, C KAKUMH HMEET JIEJI0 COBpE-
MCHHas1 aCTpOHOMUs, — I3TO SBESI[HI)IG TYMaHHOCTH, T. €. CKOIIJICHHUA MHOI'O-
YHCIIEHHBIX 3BE3/1, PACIOJIOKEHHBIX JaJieKo 3a MpejesaMy Halero MieqHoro
ITytu. Paccrosiaue ux ot Comnua npessimaer 1 000 000 000 cBeTOBBIX JI€T.
[TpemocraBnsieM YUTATEINIO CAMOCTOSITEIBHO PAcCUNTATh, KaK JOJDKHO H30-
Opas3uThcs MoJ00HOE PAacCTOSIHUE B Hamied Mozaenu. Bmecte ¢ Tem unrarens
MOJYYUT HEKOTOPOE TPENICTABICHHE O pa3Mepax TOW YaCTH BCEJIICHHOM, KOTO-
past ZOCTyIIHA ONTHYECKUM CPEJICTBAM COBPEMEHHOM aCTPOHOMMHU.

P oTHocSIMXCS CrOJ1a CONMOCTABIIEHUN YUTATENIbL HAWIET TaKKE B MOEH
KHUTE «3HaeTe JIN BBl QU3UKY?».

Wurepecyrommmes: 0COOCHHOCTSAMH 3BE3]l U YCTPOHCTBOM 3BE3HOM BCe-
JICHHOM COBETYCM BHUMATECJIILHO MPOYUTATh CICAYIOININEC KHUTU!

BopounnoB-BenbsimuuoB b. A., Ouepku o BceneHHour, ['oc-
Texusnaar, 1955.

Honmax U. &.,Kypc obmeit actponomun, ['ocrexuzaar, 1955.




I'JIABA TIATAA
TATOTEHHUE

M3 nymku BBepx

yaa ynajn Obl CHapsij, MyIICHHBIA OTBECHO BBEPX W3 IYIIKH, YCTAHOB-

JICHHO# Ha 3kBarope (puc. 86)? Takas 3amaua oOCy»majgach JieT JBa-
JIIATh Ha3aJ B OJIHOM JXypHaJle MPUMEHUTENBHO K BOOOpakaeMOMy CHapsiay,
MyIEeHHOMY co cKopocThio 8000 M B MepBYIO CEKYHJY; CHapsi 3TOT JOJDKEH
gyepe3 70 MUHYT pocTHyb BBICOTHI 6400 kKM (3eMHOTrO paamyca). Bot 4uro nu-
caJl )XypHa:

«Ecnu cHapsiq BBITYIIIEH OTBECHO BBEPX Ha 3KBATOPE, TO OH IPH BBIJIETE
n3 opyaus o0nanaer eme U KPyroBoi CKOPOCTBIO TOUEK 3KBATOpA IO HAIpaB-
JICHHUIO Ha BOCTOK (465 M/cek). C 3T0i cKOpOCThIO cHaps OyIeT MepeHOCHTh-
sl MapajuiebHO KBaTopy. Touka Ha BbicoTe 6400 KM, HAXOAWBIIAACA B MO-
MEHT BBICTpEJIa OTBECHO HaJ TOYKOM OTNpPABICHUS CHapsAa, MepeMeriaeTcs
MO KpyTry JIBOWHOTO pajmyca ¢ JBOWHOI CKOpocThlo. OHa, CleqoBaTelbHO,
OIICPEKACT CHApsAA B BOCTOYHOM HaIpaBJICHUU. Kor;[a CHapsaJaQ AOCTHUTHET
BBICIIEH TOYKH CBOETO ImyTH, OH 6yz[eT HaXoqUThCA HE OTBCCHO Ha ITYHKTOM
OTIPABJICHHS, @ OTCTAHET OT HEro K 3amnajny. To ke Mpou3oHAET u npu odpat-
HOM TaJIeHnu cHapsana. B pesynbrare cHapsn 3a 70 MUHYT monéra BBEpX U
o0OpartHo otcraHeT npuMepHO Ha 4000 kM K 3amaay. 31ech U CIIEAyeT 0KUIATh
ero majieHnsi. YToObl 3aCTaBUTh CHApsA BO3BPATUTHCS B TOUKY OTIIPABICHHMS,
CJIETyET BBIMYCTHUTH €r0 HE OTBECHO, @ HEMHOT'O HAKJIOHHO, B HAIIIEM CITydae —
C HAaKIIOHOM B 5°%.

CogepiieHHO MHade pemraercs momoOHas 3amada K. @mammapuoHOM B
€ro « ACTpOHOMHI»:

«Ecnu BBICTpeNnUTh W3 MyIIKH, 0OpaTHB €€ MPsIMO BBEPX, K 3€HUTY, TO
SIIPO CHOBA yMAJET B KEPJIO IMYILIKH, XOTS 34 BpEMs €ro MoaAbEMa U HUCXOXK-
JIeHus MyIKa mepeBuHeTcs ¢ 3eMiél kK BocToKy. [Ipnunna oueBuana. SAapo,
MOJIHUMAsCh BBEPX, HUYETO HE TEPSET M3 CKOPOCTH, COOOMIEHHOH eMy IBH-
eHueM 3emin. [lomydeHHble MM /1Ba TOJTYKA HE TPOTHBOIIOJIOKHEI: OHO MO-
JKET MPOWTH KMJIOMETP BBEPX M B TO K€ BpEeMs CHENaTh, HaIpuMep, 6 KM K
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BOCTOKY. JIBI)KEHHE €ro B IPOCTPAHCTBE OyAET COBEPIIATHCS IO AMATOHAIN
napaJuienorpaMma, ofHa CTOpoHa KoTtoporo 1 kwm, apyras — 6 kM. BHus mon

HOM OTBECHO.

BIIMSTHAEM TSDKECTH OHO OyET BUTATHCS IO APYroi AWaroHaiu (BEepHee, Mo
KpPUBOH, BCIIEACTBUE TOTO, YTO MaJCHUE YCKOPEHHOE) U KaK pa3 yrmaaéT CHOBa
B JKEPJIO MYLIKH, KOTOPAas MO-NPEXKHEMY OCTAETCSl B BEPTUKAIBHOM IOJIOKE-
HUWY.

«IIpousBectr Takoi OMBIT OBUIO OBI, OMIHAKO, JOBOJBHO TPYIHO, — MPHU-
6apmsier daaMMaproH, — IOTOMY YTO PEIIKO MOXXHO HaTH MYIIKY, XOpPOLIO
KaTMOpOBaHHYI0, ¥ OYEHb HE JIETKO YCTaHOBUTH €€ COBEPIIEHHO OTBECHO.
Mepcen u Iltn neitanucs 310 cnenarb B XVII B., HO OHU Jake U BOBCE HE
HallJIM CBOETO SiAjpa Mocje BhICTpena. BapyHbOH Ha 3aryiaBHOM JIMCTE CBOETO
counHeHus ,,HoBeie coobOpaxernus o TsaroreHuu™ (1690 r.) momecTin OTHO-
CAIINHCS CIoJla PICYHOK (MBI €0 BOCIIPOM3BOINM Ha 3actaBke). Ha HéM nBa
HaOIOIaTeNsT — MOHAX W BOCHHBINA — CTOSIT BO3JIC HABEIEHHOH HA 3CHUT ITYIII-
KH U CMOTPAT BBepX, Kak OBl ciens 3a BBINYIICHHBIM sigpoM. Ha rpasiope
Haamuck (mo-paniry3ckn): ,,Ynanér mu odpatao? Monax — MepceH, a Bo-
eHHbIil — [ITn. DTOT ONacHBIA ONBIT OHM MPOW3BOIIIN HECKOJIBKO pa3 M Tak
KaK HE OKa3aJluCh HACTOJHKO METKUMH, YTOOBI SAPO YTrOIWIO UM Kak pas B
TOJIOBY, TO 3aKIJIIOUWJIM, YTO SIAPO OCTAJIOCh HAaBCETJa B Bo3Ayxe. BapuHboH
YAUBISIETCS 9TOMY: ,,S11po, BUcsIee Haa HamuMu rojoBamu! [louctune yau-
BuTenpHO!“ [Ipn moBTOpeHun ombita B CTpacOypre sIpo OTHICKAIOCH B HE-
CKOJIKHX COTHSX METPOB OT Iymku. OYeBHIHO, OpyAUe HE OBLIO HAIpaBiic-
HO CTPOTO BEPTUKAJIHLHOY.

JBa pemienus 3agaud, Kak BHJIHUM, HaXOISATCS B PE3KOM Pa3HOINIACHH.
OnuH aBTOp YTBEPKIAET, YTO SAPO YyHAIET JANEKO K 3amaay OT MeCTa Bbl-
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CTpeJa, IPYroi — 9TO OHO JOJDKHO YHACTh HEMPEMEHHO B xKepiio opyaus. Kto
JKe mpas?

Crtporo roBops, HeBepHBI 00a pemeHus, HO (pIaMMapHOHOBO TOpas3io
OJrke K HCTHHE. S1Ipo TOJDKHO YIacTh K 3amafy OT ITyLIKH, OXHAKO HE CTOJIb
3HAYMUTEIBHO, KaK YTBEP)KAAET MEPBBIA aBTOp, M HE B CaMoOe XKepJio, Kak ObLI
yOeXIEH BTOPOM.

3amaya, K COXaJIECHUIO, HE MOXKET OBITh peIlIeHa CPeJICTBaMHU dJIeMEHTap-
HOit MaTematnkm . IloaTOMy OrpaHudych JMILIb TEM, YTO IPUBEAY 31ECh
OKOHYATEeJbHBIN pe3yIbTar.

Ecnm 0603Ha4nM HavanbHYIO CKOPOCTB S7pa Yepes3 v, YIIIOBYI0 CKOPOCTh
BpalleHNs 3eMHOTO IIapa Yepe3 w, a YCKOPEHHE CHIIBI TSDKECTH 4Yepe3 g, TO
JUISL PACCTOSIHUSL X TOYKH MaJCHUS spa K 3amnajay oT MYIIKH HOJyJaloTcs BbI-
paXKeHHS:

Ha dKBaTOpe

a Ha IHUPOTE
X=— WL Cos @
3¢’ '

[Ipumenss popmyiy K 3agade, TOCTABICHHON NEPBBIM aBTOPOM, HIMEEM

2z

T 86164
vy = 8000 Mm/cex,
2=9,8 m/cex’.

[ToncraBuB 3T BeNWYMHBI B IEPBYIO GopMyIry, noxydaeM x = 520kM: sia-
po ymazér B 520 kM K 3amaay oT mymkH (a He B 4000 kM, Kak aymail IepBbIi
aBToOpP).

UYro xe maér Qopmymna s cioydas, paccMOTpeHHOro dramMmaprHoHOM?
Brictpen npomsBenén Obi1 HE Ha SKkBatope, a Omm3 [lapmka Ha mmpoTe 48°.
HauanpHyto CKOpOCTH siJipa CTAPUHHOW MyHiKH mpumeM paBHoi 300 m/cek.
IToncraBus Bo BTOpYIO hopmyy

e 2z ’
86164
v =300 M/cexk,
g=98 m/cex’,
=48,

monmy4daeM x = 18 M; sapo ymaaér Ha 18 M K 3amany oT mymiku (a HE B caMoe
JKepJ1o, Kak mosaran (panity3ckuii actpoHoMm). I1pu 3ToM, KOHEYHO, HAMU HE
OBUTO TMPHHSATO BO BHHMAaHHE BO3MOXXHOE OTKJIOHSIOIIEE ACHCTBHE BO3IYII-
HBIX TEYEHHUH, CIIOCOOHOE 3aMETHO UCKA3UTh 3TOT PE3YJIbTAT.

b Jlns 3TOM 1enu HeoOXOIMM CIEHHANbHBIA OOCTOSATENBHBIN PacdéT, KOTOPBIH MO Moei
mpock0e ObUT BBIMOJIHEH CIEHHANIUCTaMHA. B moapoGHOCTH 3TOro pacuéra s 37eCh BXOIHUTH HE
MOTY.
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Bec Ha 00/1bII0Ji BBICOTE

B pacuérax mpensiaymiei craTbi IPUHAMAIOCH, MEXKIY IPOYNM, B CO00-
pakeHHEe OJHO O0OCTOATENHCTBO, HA KOTOPOE MBI HE OOpaTWiIM A0 CHX IIOp
BHUMAaHHMA YUTaTeNs. Pedp MAET 0 TOM, 9TO 10 Mepe yAaJIeHUs OT 3eMJIH CHIIa
TsOKeCTH ocabeBaeT. TspKeCTb eCTh He UTO MHOE, KaK MPOSBICHHE BCEMUPHO-
IO TATOTEHUS, a CHJIa B3aMMHOTO INPUTSDKEHHUS! NIBYX Tell MPH BO3PAaCTaHUU
paccTosiHUA Mexay HUMH ObicTpo ocnabeBaeT. CornacHo 3akoHy HproToHa
CUlla TIPUTSDKEHHs YOBIBaeT NPONOPLUUOHAIBHO KBaJApaTy pPACCTOSHUS;
IIPU 3TOM PACCTOSIHHE CIIEAyeT CUMTaTh OT LIEHTPa 3€MHOrO Ilapa, MOTOMY
4TO 3eMJIsl IPUTATHUBAET BCE TENa TakK, CJIOBHO BCs €€ Macca COCpeloTOYEeHA B
uentpe. [loaromy cuna nputsbkenus Ha BeicoTe 6400 kM, T. €. B MecTe, ynaa-
NEHHOM OT IEeHTpa 3eMii Ha 2 3eMHBIX pajmyca, ociaadeBaeT B YETHIPE pasza
IO CPABHEHUIO C CHIION MPUTSHKEHUS HAa 36MHOU TIOBEPXHOCTH.

Juis OpoIIeHHOTO BBEpX apTHIDICPHIICKOTO CHapsa 3TO JOJDKHO IIPO-
SIBUTHCSL B TOM, YTO CHApsJI MOJHUMETCS BBIIIE, YeM B CIIydae, ecld OBl Ts-
JKECThb C BBICOTON He yOmIBama. JInsi cHapsAa, BBHITYIIEHHOTO OTBECHO BBEpX
co ckopoctbio 8000 M B CeKyHY, MBI IPHHSIIH, YTO OH IIOAHUMETCS JI0 BBICO-
TbI 6400 kM. Mexay TeM, eclIi BEIYUCIUTH BBICOTY MOIHATHS 3TOTO CHapsia
Mo OOIIeU3BECTHON (hopMyIie, He YUUTHIBAIOIICH OCIa0ICHUS TSDKECTH C BBI-
COTOM, TOJyYUTCSl BhICOTA BABOE MeHbInas. Cpaenaem 3TO BbIYMCIeHHE. B
yueOHUKaxX (PU3UKU U MEXaHWUKU MPUBOJUTCS (HOpPMYJia JJIsl BEIYUCICHHS BbI-
COTBl /1 TIOAHATHS Teja, OPOIIEHHOTO OTBECHO BBEPX CO CKOPOCTBIO V IpHU
HEM3MEHHOM YCKOPCHHU CHITBI TSDKECTH g

2
v

h=——.
2g
Jlnst ciyaast v = 8000 m/cex, g = 9,8 M/cex” mosydaem

2
h:w:3265000M:3265KM.
2-98

DTO MOUYTH BABOE HMXKE TOI BBICOTHI MOJHSTHUS, KOTOpAsl yKa3aHa B IIpe-
IbIAyIIEeH cTaThe. PazHOrmacue o0yciaoBiIeHO, KaK y)ke TOBOPUIIOCH, TEM, UTO,
noJb3ysich GopMynamu yueOHHKa, Mbl HE IPUHSUIA BO BHUMaHHE OCIIa0IeHUs
CIJIBI TSDKECTH C BBICOTOW. SICHO, UTO eciM CHapsii HpUTSATHBaeTcs 3eMIEH
crnabee, OH IOJDKEH IIPU JAaHHOM CKOPOCTH MOJHATHCS BBIIIIE.

He cnenyer cnemmrs c 3akiIIOYeHHEM, YTO MPUBOJMMBIE B Y4eOHMKaX
(hopMyJIBI ZJIS1 BBIYMCIICHUS! BBICOTHI MOABEMA Teja, OPOIIEHHOTO BBEPX, He-
BepHbl. OHM BEpPHBI B T€X TPAHUIAX, JUII KOTOPHIX NMPEJHA3HAYAIOTCs, U CTa-
HOBSTCS. HEBEPHBIMH JIUIIb TOTJA, KOT/AA BBIYHMCIMTEND BBIXOAWT C HUMHU 32
yKkasaHHbIC TpaHunbl. [IpeanasHagarorcst ke 3TH (HOPMYIIBI I BECbMa He-
OoJIBIINX BBICOT, TJ€ OCNAOJIEHUE CHIBI TSKECTH €lI€ HACTONBKO HE3HAYM-
TEJILHO, YTO UM MOKHO IpeHeOpeus. Tak, a1 cHapsaa, OpOIEHHOTO BBEPX C
HadanbHOM ckopocThio 300 M/cek, ociabiieHue CHIIBI TSHKECTH CKa3bIBaeTCA
BECbMa MaJlo.
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Ho BOT mHTEpeCHBII BOIPOC: ONUIYTHTEIBHO JIH YMEHBIICHUE CHIIBI TSXKE-
CTH JUTS BBICOT, C KOTOPBIMH MMEIOT €70 COBPEMEHHAs! aBHALUs U BO3ILYXO-
raBaHue? 3aMETHO JIM y)K€ Ha STHX BBICOTaX yMEHbIICHHE Beca Ten? B
1936 r. nérunk Bragmmup KoxkkuHaky mogHWMaN B CBOEH MalInMHE pa3ind-
HBIE TPY3bl Ha OOJBIIYIO BEICOTY: /2 T Ha BeIcOTy 11 458 M, 1 T—Ha 12 100 M
u 2T Ha 11 295 M. CnpamuBaeTcs: COXpaHsIN JI 3TH TPY3bl Ha YKa3aHHBIX
PEKOPAHBIX BBICOTAaX CBOM NEpPBOHAYAIBHBIN BEC MM TEPSUIM TaM 3aMETHYIO
ero yacts? C mepBOro B3MIAga MOXKET Ka3aTbCs, 4TO MOABEM HaJl 3eMHOHU I10-
BEPXHOCTBIO HA JECSTOK C JIMIIHUM KHWJIOMETPOB HE MOXET 3aMETHO YMEHb-
IINTH BEC TPy3a Ha TaKoW OOJIBIION IuTaHeTe, Kak 3emist. Haxomsace y 3emHoM
MOBEPXHOCTH, I'Py3 OTCTOSI OT LEHTpa Hamiel miaHeTsl Ha 6400 kM; mogHs-
THe Ha 12 KM yBeNnW4mMBaeT 3TO paccTossHuEe 10 6412 kM: mpubaBka Kak OynTo
yepecdyp HUYTOXKHAs, YTOObI MOTJIa CKa3aTbesl yObUIb B Bece. Pacuér, oxHa-
KO, TOBOPHUT JPYyToe: IOTeps BECa MOIYIaeTCs JOBOIBHO Oy TUTEIbHAS.

BbImomHUM BBIYMCIICHHE JUIA OJHOTO CIIydas: HampuMep, Uil HoabEMa
Kokkunaku ¢ rpyzom 2000 xr Ha 11 295 m. Ha 3T10if BBICOTE camMONET Haxo-
JIMTCS ANbIIe OT IIEHTPa 3eMHOTO [1apa, HeXenu pu crapre, B 64113 pas,

6400
Cuna npuTsDKeHHs 0ciabeBaeT 31ech B

64113’ 113 Y
——|,T.e.B| 1+ pas
6400 6400

CJ'ICZ[OBaTCJ'[bHO, I'py3 Ha yKa3aHHOﬁ BBICOTC TOJIDKEH BECUTH

2
2000:| 1+ 11,3 KT.
6400

Eciu BBIMONHUTE 3TO BBIYMCICHUE (I Yero yJO0OHO BOCIIOJIB30BAThHCS
npuéMamu npuOIIKEHHOTO pacuéra')), To BeIACHUTCA, 4TO rpy3 B 2000 KT Ha
PEKOPAHOM BBICOTE BeCHJ TONBKO 1993 kr; OH cram Ha 7 Kr Jierde — yObUIb
Beca JOBOJBHO OIlyTUTeNbHasl. KuiaorpaMMoBas rups Ha TaKOM BBICOTE BBITS-
ruBajia Obl HA MIPYXHHHOM Oe3MeHe TOIbKo 996,5 T; 3,5 r Beca TepseTcs.

Emé Gonpmryto moTepro Beca JODKHBI OBUTH OOHAPYKUTH HAIM CTPATO-
HAaBThI, JOCTUTILIHE BBICOTHI 22 KM: 7 T Ha KaX/bIil KUJIOTPaMM.

Jus pexopmHoro moaséma nétumka HOmarmeBa, momgHsBmero B 1936 .
rpy3 B 5000 kxr Ha BeIcOTY 8919 M, MOKHO BBHIYHCIEHHEM YCTaHOBHUTH OOIIYIO
MOTEPIO Beca Tpy30oM B 14 k.

B tom xe 1936 r. néruuk M. 10. AnekceeB moaHsa Ha BbicoTy 12 695 M
rpy3 B 1 1, n€tunk M. HroxTukoB momHsu1 Ha BeicoTy 7032 M rpy3 B 10T 1
T. 1. [1onb3ysACh M3I0’KEHHBIM BBIIIIC, YUTATENb 0€3 TPYAa CMOXKET BBITOJHUTD
BBIUMCIICHUE TOTO, KaK BEJIMKA OBLIA B 3TUX CITydYasX MOTEps Beca.

b MO)KHO II0JIB30BATHCs HpI/I6J'II/I)KéHHI)IMI/I paB€HCTBaAMU
(I+o=1+2a u 1:(l+a)=1-aq,
TZIe 00 — BECbMa Majiasl BCJIMYHHA. H?3TOMy
113 113 11,3
2000:| 1+ =2000:| 1+ =2000——>=2000—7.
6400 3200 1,6

>

144



C uMpKyJeM no MmIaHeTHBIM My TAM

W3 TpéX 3aKOHOB IUIAHETHBIX JBIKCHHWH, C OTPOMHBIMH YCHIIMSMH BBI-
pPBaHHBIX y NpUpoObI reHreM Keruiepa, HauMeHee MOHATEH Al MHOTHUX, I10-
Kayi, MepBbli. 3aKOH 3TOT YTBEPXKIACT, YTO TUIAHETHI ABHXKYTCS 1O IUTUII-
cam. [Touemy xe nmenno o awmuncam? Kasanocs 051, pa3 ot CosHIa BO BCe
CTOPOHBI UCXOJMT OJMHAKOBAs cuia, ociiabeBarolias ¢ yAaleHHeM B OAWHa-
KOBOHM Mepe, TO TUIaHeThl JODKHBI 00xoauTh COJHIIE 10 Kpyram, a HUKaK He
IO BBITSIHYTHIM 3aMKHYTBIM IyTsIM, B KOTOpBIX COJIHIIE K TOMY e HE 3aHH-
MaeT LEHTPAJIBHOTO MOoJIoXKeHus. HexoymeHus: mogoOHOro poja McyepIibl-
BalOIlE Pa3bICHIIOTCS TPH MaTeMaTH4ecKOM pPaccMOTpeHHH Borpoca. Ho
HEOOXOAMMBIMH TTO3HAHUSMU W3 BBICHIEH MaTeMaTHUKH BIIAJCIOT JIMIIL He-
MHOTHe npy3bs HeOa. [locrapaemcst ke crenaTh OUIYTHTEIHHOM IpaBHIIb-
HOCTh 3aKOHOB Keruiepa 11 TeX HaIIMX YWTaTeNeH, KOTOPBIE MOTYT pacIio-
PSDKaThCS TOJIBKO apCeHaIOM 3JIEMEHTapHON MaTeMaTHKH.

BoopyXuBmucs nUpKyIeM, MaCIITA0HON JTHHEHKOI 1 OOJBIINM JINCTOM
Oymaru, OyzmeM caMu CTPOUTH IUTAHETHBIE IyTH M TaKUM 00pa3oM yoeamMcs
rpaduUIeCcKH, YTO TOyYatOTCSl OHU TAKMMH, KAKUMH JOJIKHBI OBITh COTJIACHO
3akoHaMm Kermuiepa.

JIBrkeHMe TUIAaHET YNpaBisieTcsl CUIION TAroTeHus. 3aimémcs ero. Kpy-
’KOK B IIPaBOH 4acTH puC. 87 U300paxkaeT HEKoe BOOOpakaeMoe COJIHIIE; BIle-
BO OT HEro — BooOpakaeMasi IiaHeTa. PaccrossHue MeXIy HUMHU IyCTb OyAeT
1 000 000 kM, Ha yepTeKEe OHO MpeAcTaBIeHO 5 cM — B MacmTade 200 000 km
Bl cMm.

Crpenka B 0,5 cM JUIMHBI M300pakaeT CHITy, C KaKOM HPHUTATHBACTCS K
Conany Hama maseta (puc. 87). IlycTe Temepp miiaHeTa MOA JEHCTBHEM
9TOH cuibl npubamsuiaack K CONHIYy W HaXOIUTCSA OT HETO Ha PacCTOSHHUU
Bcero 900 000 km, T. e. 4,5 cM Ha Hamem deprexe. [IpuTspkeHne IaHeTH K
ConHITy Tenephb YCHINTCS IO 3aKOHY TATOTCHHS (QJZ T.¢. B 1,2 pa3za. Ecim

9
paHblIe MPUTSDKEHNE M300pakeHO ObUIO CTpEeNKoi B | eqUHUIly JJIMHBL, TO
Ternepb Mbl JJOJDKHBI NpUAaTh cTpenke pasmep 1,2 exununpl. Korna paccros-
Hue ymensmutea 10 800 000 km, T. . 70 4 cM Ha HallleM 4YepTexe, cuia Npu-

= O
2 O

16 o

N O

o 23 O

4“5

Puc. 87. Cuna npursbxenus mianetsl CoiH-
LIEM YBEJIMYHMBACTCS C YMEHBIICHUEM pac-
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eauHUIBL. [Ipu naneHeimem mpuOnmkeHnn wiaHeTsl K CONHIYY J0 paccTos-
Hus 700, 600, 500 TeicsY KM cujla IPUTSHKEHUS COOTBETCTBEHHO BBIPA3UTCS
cTpenKkaMu B 2, B 2,8 U B 4 eIMHULIBI ITTUHBI.

MOoOHO TIpeICTaBUTh cede, YTO Te Ke CTPEIKH HU300pa)KaroT HE TOIBKO
MPUTSATHBAIONINE CHJIBI, HO U MEPEeMEIICHNUs, KOTOPhIe TEJO COBEPIIACT IO
BIIMSTHAEM 3THX CHJI 32 CIUHHITY BPEMEHH (B 3TOM CITydae IMepeMeIeHUs po-
w K MOPIIOHANIEHBl  YCKOPEHUSIM, a CTajo
OBITh, W CHJIaM). B nmajapHEHIuX HaImmx
MOCTPOCHUAX MBI OyJaeM IOJIB30BAThCS
9TUM YEPTEKOM KaK TOTOBBIM MacIITa-
OOM TIepeMEIICHUI TUTAHETHI.

IIpuctynum Tenepb K IOCTPOEHUIO
MyTH TUIAHETHI, OOpaIIaroIIeiicss BOKPYT
Connna. IlycTe B HEKOTOPBI MOMEHT
IJJaHeTa TOW K€ MaccChl, 4TO W ceidac
paccMOTpeHHAsl, TBUTAsACh B HaIpaBlie-
HuUM WK co CKOpPOCTBIO B 2 €IUHMIIBI
JUTMHBI, OYyTWIachk B Touke K, Haxonsd-
meiics Ha paccrosann 800 000 kM ot
Comnnna (puc. 88). Ha sTom paccrostaun
ot CouiHIIa ero npuTsHKeHHe OyaeT jaei-
Puc. 88. Kak Connue S uckpupnser myTs ~ CTBOBATh HA IUIAHETY C TAKOM CUJIOM, UTO

nnanerst WKPR. 3aCTaBUT €€ B €JUHUILY BPEMEHU Iepe-
MECTUThCS 10 HampasieHuto kK ConHiy Ha 1,6 eIMHUUBI AJIMHBL, 32 TOT XK€
MPOMEXYTOK BPEMEHHU IJIaHETa MPOABUHETCA B MEPBOHAYAIILHOM HaIpaBlie-
Huu WK Ha 2 egunuibl. B pesynbrare oHa nepemectutcs no auaronanu KP
napajuiesiorpaMmma, mocTpoeHHoro Ha nepemewienusix K/ u K2; sta nuaro-
HaJIb paBHA 3 eIWHUIAM JUTHHEI (puc. 88).

O4YyTHBIIUCH B TOYKE P, TUIaHETa CTPEMHUTCS .JBUTATHCS Najblle 10 Ha-
npaeiernio KP co ckopocTeio 3 enuHum. Ho B TO ke BpeMs 1Mo AEHCTBHEM
nputsbkeHnst ConHina Ha pacctosHun SP = 5,8 OHa JODKHA B HAlpaBIICHUH
SP npoiitu yTs P4 = 3. B pesynsrare oHa mpoinér nuaronais PR mapaie-
JorpamMma.

Jasnbliie BeCTH MOCTPOCHUE HA TOM K€ YEPTEXKE MBI HE CTaHEM: MaciiTad
cnumkoM KpyreH. [ToHATHO, 94To YeM MacmTad Menbde, TeM OOJNBIIYIO Y4acTh
MyTH TUIAHETHl YAACTCSl HaM TIOMECTUTh Ha YEpPTEKE M TEM MEHBIIEC Oyaer
PE3KOCTh YIIIOB HApyIIaTh CXOJCTBO HAIIEH CXEMbl C HCTUHHBIM MyTEM ILIa-
Hethl. Ha puc. 89 maHa Ta xe kapTuHa B OoJjiee MEITKOM MacmTade I BOoO-
pakaeMoro ciy4dast Bcrpeud ConlHIIa ¢ KaKUM-HHAOYIOb HEOSCHBIM TEIOM, IO
Macce TOJO0HBIM BHIMICYITOMSHYTOH IUIaHEeTe. 31ech SCHO BUAHO, Kak CoiH-
1€ OTKJIOHSET IJIaHeTY-IPHUIIeTbIIa OT €€ IepPBOHAYAIFHOTO MTyTH M 3aCTaBIIs-
€T cienoBaTb N0 KpuBOoW P—I[-[[-[[I-IV-V-VI. Yribl NOCTPOCHHOTO IYTH
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37IeCh HE TaK PE3KH, W OTIEIbHBIC MOJOXKEHHS TUIAHETHl HETPYAHO YXKE CO-
€IMHUTD IJIABHOW KPUBOH JINHUEH.

Uro sxe 370 3a kpuBast? OTBETUTH HA ITOT BOMPOC IIOMOXKET HAM I'€OMET-
pus. Hanoxxure Ha ueptéx (puc. 89) nmucTok mpo3padHoi Oymard M mepeHe-
cUTE Ha He€ IIECTh MPOU3BOIBHO B3ATHIX TOYEK IUIAHETHOTO ITyTH. BriOpan-

Puc. 89. ConHue oTkIOHSET I1aHeTy P oT e€ nepBoHayaib-
HOTO HPSIMOTO IMyTH, 3aCTABJIsAA €€ OMUCHIBATh KPHBYIO
JIMHHIO.

HBIE mIecTh To4eK (puc. 90) mepeHyMepyiTe B JH000M MOPSIKE U COCIHHUTE
MeXay coOol B TOMH K€ TOCIe0BATENHLHOCTH MPSIMBIMU OTpe3KaMu. BbI mo-
Jy4UTe BIMCAHHYIO B IyTh IUIAHETHI IIECTHYTOJIBHYIO (QUIYPYy YacThIO C IIe-
pexpemuBaommmMucsa ctoponamu. IIpogomkure Teneps npsimyro 1-2 o me-
peceuenns ¢ uHEEH 4-5 B Touke /. Takum ke 0Opa3oM noxyunte Touky /I Ha
nepecedeHu  npsMbIx 2—3 u 56, 3aTeM Touky /// — Ha nepecedeHuu 3—4 u 1—
6. Ecnmu wuccnenyemas HamMM KpuBas €CTh OJHO M3 TaK Ha3bIBAGMBIX
«KOHMYECKUX CEYEeHHI», T.e. JIUIMIC, mapabona WiM rumepbona, TO TpH
touku I, II m [l nOmXKHBI OKa3aTbcd Ha ONHOW MpsiMOM ymHMM. TakoBa
reomMeTpuieckas Teopema (He W3 4YMCIA TeX, YTO IPOXOASATCS B CpeAHEH
IIKOJIE), HOCSIIasl Ha3BaHUE «IIeCTHyroibHuKa [Tackamsy.

TmrarenbHO BBIIOIHEHHBINH YepTEX BCETAA AACT yKa3aHHBIE TOYKH Iepe-
CCUCHHMS HA OJHOU MpPSIMOH. DTO JOKa3bIBAET, YTO MCCIEIyeMas KpUBasi €CTh
0o 3mutc, oo mapadona, mnbo runepdona. K puc. 89 mepsoe, oueBHIHO,
HE MOAXOIWT (KpHBas HE3aMKHYTas), 3HAYWT, TUIAHETa JBHUTajach 3/1€Ch IO
napabose wi runep6ose. COOTHOMICHHE TEPBOHAYATBHON CKOPOCTH M CHUTBI

147



MPUTSDKEHUS TaKOBO, 4To COJHIIE UL OTKJIOHSET IUTAHETY OT MPAMOIHHEH-
HOTO IIyTH, HO HE B COCTOSIHMM 3aCTaBUTH €€ oOpamiaTbcs BOKPYT cels, «3a-
XBaTHUTB» €€, KaK TOBOPAT aCTPOHOMBI.

ITocrapaemcst Temepp MOMOOHBIM kK€ 00pa3oM YSCHUTH BTOPOH 3aKOH
JBWDKEHUS TUIAHET — TaK HA3bIBAEMBIN 3aKOH IIJIOIIA-
nei. Paccmotpute BHUMaTensHO puc. 21 (ctp.35).
JIBeHaAaTh HAMEUEHHBIX Ha HEH TOUEK NEJIIT €€ Ha
12 y4acTKOB; OHHM HE PaBHBI 1O JJIMHE, HO HaM H3-
BECTHO, YTO OHU MPOXOMAATCS IJIAHETOM B OJUHAKO-
Boe Bpems. CoenunuB Touku 1, 2, 3 u 1. 1. ¢ ConH-
uem, nomyuure 12 ¢uryp, KoTopble NpUOIHKEHHO
MOHO IPEJICTaBUTh TPEYTONBHUKAMU, €CIIUA COEIH-
HUTb TOYKHM XOpAaMu. M3MepuB HX OCHOBaHHS U
BBICOTHI, BBIYMCINTE WX IUIOmanu. Bel ybemurecs,
YTO BCE€ TPEYrOJABHMKH HMEIOT OJUHAKOBYIO ILIO-
manae. Jpyrumu cioBamH, Bl IPUXOJUTE KO BTOPO-
Puc. 90. l'eomerpuueckoe MYy 3akoHy Kerutepa:

AOKA3aTEILCTEO TOTO, UTO Paguycs-BEKTOpBHI IMJIAaHEeTHBIX
IUIAHETBI ABUKYTCS BOKPYT
Comtina o kormaecknyy ~OPOUT OTMHCBIBAT B pPaBHBIE MNPO-

ceueHusMm. (Ilonpoboctus MEXYTKH BPEMCEHH paBHBIC Mmjomia-
TEKCTE.) .

I/ITaK, HUPKYJIb OO0 M3BECTHOI CTENEHU IOMOTaeT IOCTUYb TNEPBBLIC [IBa
3aKOHa IINIaHCTHBIX HBHX(GHHﬁ. Yrto0bI YSACHUTH cebe TpCTI/Iﬁ 3aKOH, CMCHUM
HUPKYJIb HAa IEPO U IPOACTIaCM HECKOJIBKO YUCIICHHBIX pra)KHCHPIfI.

IManenune mianer Ha CoJtHie

3aIyMBIBATUCH JIX BBl HAJ TEM, YTO IMPOHM30ILIO OB ¢ Hamen 3emiéii, ec-
1 Obl, BCTPETHUB MNPEMATCTBHE, OHA BHE3AITHO OblJIa OCTAHOBICHA B CBOEM
6ere Bokpyr Comana? Ilpexe Bcero, KOHEYHO, TOT OIPOMHBIN 3arac IHEp-
T'MH, KOTOPBIM HaJlelieHa Hallla IUTaHeTa KaK JBKKYILEECs TeNo, MPEeBPaTUTCs
B TEIUIOTY M HarpeeT 3eMHOW Iap. 3eMiisi MYHUTCS 10 OpOUTE B NECSTKU pa3
6I)ICTpee IIyJr, U HCTPYAHO BBIYMCIIUTD, YTO NEPEXOT DHEPTUN eé JBUXXCHHUA B
TEIUIOTY TOPOJUT YYJOBHUIIHBIA jKap, KOTOPHI MIHOBEHHO INPEBPATUT HAII
MUp B UCIIOJINHCKOE 00JIAKO PACKaJIEHHBIX T'a30B...

Ho ecnm Ob1 gaxke 3emutsi npu BHE3AITHOM OCTaHOBKE M30eriia 3TOW yd4a-
CTH, OHa BCE-TakM oOpedyeHa ObLta OBl Ha OTHEHHYIO T'MOENb: yBIEKacMmas
ConHuem, oHa ycTpeMuiIach Obl K HEMy C BO3pAacTalolieil CKOPOCTBIO H I10-
ru0a OBl B €TO TUIAMEHHBIX OOBATHSX.

OTO POKOBOE MaJICHWE HAYaJIOCh OBl MEJICHHO, C 4Yepemamibeil cKopo-
CTBIO: B MEPBYIO ceKyHAy 3emis mpuommsmiack 061 kK COJHIy TOJIBKO Ha
3 MM. Ho ¢ xaxgoi cekyHII0i CKOPOCTh €€ IBMKEHHUS IIPOTPECCUBHO BO3pac-
Tasa Obl, TOCTUTHYB B mocienHiow cekyHay 600 kM. C 3Toif HeBOOOpa3uMoii
CKOPOCTBIO 3€MHOW IIap OOpYyHIMICA Obl Ha pPacKaJIéHHYI IMMOBEPXHOCTH
ConHua.
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WHTepecHO BBIYMCINTD, CKOJIBKO BPEMEHH JUTHIICS OBl 3TOT TMOETBbHBIN
nepenér, OAro M MPOAOJDKANAch OBl aroHHs HAmero OOpeu&HHOTo MHpA.
CrenaTth 3TOT pacu€T MOMOXKET HaMm TpeTuil 3akoH Keruepa, KoTopeid pac-
MPOCTPAHSIETCS Ha IBI)KEHHUE HE TOJBKO IUIAHET, HO M KOMET M BCeX BooOIIe
HEOECHBIX TN, IBIKYIIUXCS B MHPOBOM IIPOCTPAHCTBE O] JEHCTBHEM LICH-
TPaJIbHOM CHIIBI TATOTEHHUS. 3aKOH 3TOT CBSI3bIBACT BPeMsl OOpAIICHUS IIIaHe-
ThI (€€ «ron») ¢ e€ pacctossHreM oT CoJHIIA U TJIaCUT:

KBanparte BpeMé&éH oOpamjeHuss HJIaHET OTHOCSATCSH
MeXJay cob0oi, kak KyOb OONBmMHX TMOJyoceH HUX Op-
our.

B namem ciyuae Mbl MOXKEM 3eMHOM miap, npsmo getaumid k ConHiy,
yonoOuTh BOOOpaxkaeMoi KOMeETe, ABIXKYILIEHCS MO CHIBHO BBITSHYTOMY,
C)KaTOMY JJUIUIICY, KpaiHHE TOYKH KOTOPOTO PACHOJIOKEHBI: OJJHA — HA 3EM-
HOH opOwute, apyras — B nenTpe Connua. bombmras nmomyoch opOUTHEI Takon
KOMETHI, OYEBHIHO, BABOE MEHBIIE OONBIION Tmoixyocu opOoutel 3emin. BrI-
YHUCITUM JK€, KaKOB JOJDKEH ObUT ObI OBITH IepHoJ OOpalieHus 3Toi BooOpa-
JKaeMON KOMETBI.

CocTaBHUM IPOTOPIIMIO HA OCHOBAaHUH TpeThero 3akoHa Kemnepa:

(mepuoz 06p. 3emmu)’ _ (B.monyocs op6. 3emn)’

(mepros o6p. kometsi) (B moyoch 0p6. KOMETHI)

Ilepuon oOpamenus 3emnn paBeH 365 cyTkam; MpHUMEM 3a EIUHHILY
GosbIryro mosryochk €€ opOMTHI, W TOrna OOJNBIIAs MOIYyOCh OPOUTHI KOMETHI
BEIpasutcs qpookto 0,5. [Iponopuus Halia MPHHUMAET TeTePh TAKOW BU:

365 1

(mepuom 06p. komersr)  (0,5)

OTKyZa
(mepuo obpamenus KoMeTs)” = 3657 x %
CrneoBareibHO,
Hepro/] 00paleHus IIaHeTh! = 365 X 136
NCENCE

Hac unTepecyer, COOCTBEHHO, HE IOJHBIA MEPHO OOpaIleH s ITOH BO-
o0pakaeMoil KOMETBI, a TIOJIOBHHA MIEPHO/IA, T. €. MPOIAOIKUTEIHLHOCTh MOJE-
Ta B OIMH KOHEI[ — OT 3eMHOM opOuTs! 10 ConHIa: 3T0 U OyAeT HCKOMOe Bpe-
M nmageHusa 3emin Ha Comaie. Berancinm ke ero:

365 365 365 365

5T ses
3Ha4uT, 4TOOBI y3HATH, BO CKOJIBKO BpeMeHH 3emiist ynaia Obl Ha CoiH-
1€, HYXXHO NMPOAOJDKUTENIBHOCTh TO/1a PA3AeinTh Ha /32, T. €. Ha 5,65. OT10
COCTABUT KPYTJIbIM CUETOM 65 THEH.
WTak, MBI BBIYMCIMIM, YTO 3€MJIsI, BHE3AIIHO OCTAHOBJICHHAs B CBOEM
JIBIDKEHUH TI0 opOuTe, nagana 661 Ha ConHIle B TeueHHe Ooiee 4eM IByX Me-
CSIIIEB.
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Jlerko BHIETH, YTO TMOJyYEHHAs BHIIIE HA OCHOBAHHHM TPETHETO 3aKOHA
Kerurepa mpocrast popMyia nmpuMeHHMa HE K OIHOW TOJBKO 3emie, HO U K
KaXXI0# IpyToi IUTaHeTe U JaXKe K KaKIOMY CIyTHHKY. lIHage roBops, 4To0BI
y3HaTh, BO CKOJIbKO BPEMEHM IUIAHETa WM CIIyTHHK YHaIyT Ha CBOE IIEH-
TpaJIbHOE CBETUJIO, HY)KHO IEPUO/] UX 00palleHus pa3ienuTh Ha /32, T. €. Ha
5,65.

[TosTomy, nanpumep, Mepkypuii — camast Onuskast k CosHIly TUlaHeTa, —
oOpamaromutiicst B 88 mHel, ynan 061 Ha Conane B 15% greit. Henryn, oqna
«romm» KOTOporo paBHseTcs 165 HamuM rogam, nagan 0s1 Ha Connie 29 ner, a
[InytoH — 44 roxa.

Bo ckonpko BpeMeHn ymana 0v1 Ha 3emuro JIyHa, ecii ObI BHE3AITHO OC-
taHoBmiICs e€ Oer? Jlennm Bpems obpamienus Jlyust — 27,3 nusg — Ha 5,6: mo-
Jy4YuM ToYTH poBHO 5 mauel. U He Tonpko JlyHa, HO M BCsSKoe BOOOIIE Telo,
HaxoJsiIeecs: OT Hac Ha paccTosiHuu JIyHbI, nagano Obl Ha 3eMIII0 B TEUSHHE
5 IHeM, ecliu TONBKO eMy He coo0IieHa Kakas-HuOyAb HadyaiabHas CKOPOCTh, U
OHO TaJaeT, MOJYMHSACH JIMIIb JEHCTBUIO 36MHOTO NMPUTSDKEHUS (BIUSHHE
CornHIa MBI pajiyl IPOCTOTHI 37iech UckiodaeM). [lonb3ysicy ToH ke Gpopmy-
JIOH, HETPYAHO MPOBEPUTH NMPOAOKUTEIBHOCTh Nepenéra Ha JIyHy, ykasaH-
Hyio JK. Beprom B pomane «M13 mymku Ha JIyay» .

HakxoBanbusa Byiakana

Celfuac BBIBEJCHHBIM IIPABHJIOM BOCIIONB3yEeMCS AJISl peIIeHHs I000-
MBITHOM 3a7a4un U3 obnactu Mudosorun. JpesHerpedeckuii mud o Bynkane
MOBECTBYET, MEXIY MPOYHM, YTO 3TOT OOT ypOHWIJI OIHAXIBI CBOIO HAKO-
BaJbHIO, M OHA TMajana ¢ Heba MeNblx 9 AHeH, mpexe YyeM JoJieTena 10 3eM-
s, [To MHEHHIO JPEBHUX, CPOK TOT OTBEYACT MPEICTABICHUIO O HEBOOOpa-
3UMOI BBICOTE HeOecC, TIe 0OUTaIOT OOTH; BEb C BEPIIUHBI XCOICOBOH MHpa-
MU/l HAKOBAJIbHS JI0JIeTeN1a Obl 10 3eMJI BCEro B 5 ceKyH!

HetpynHo, onHaKo, BBEIYUCIUTH, YTO BCEJICHHAS IPEBHUX TPEKOB, CCIU
H3MEpSITh €€ TI0 3TOMY MPH3HAKY, ObUTa OBI, 10 HAIIIMM MOHSTUSM, TOBOJIEHO
TECHOBATA.

Msr yxe 3HaeM, gto JlyHa magana Obl Ha 3eMITI0 B TEUCHUE 5 THEH, MH-
(hugeckas e HaKOBANBHS Majgana 9 gHei. 3HauuT, «He00», ¢ KOTOPOTO yIana
HAKOBAJIbHS, HAXOIWUTCS JalbIlle TyHHOU opOuThl. Ha MHOTO MUt mampie? Ec-
JI YMHOXHM 9 JHEH Ha /32, MBI Y3HAEM BEIUYMHY TOTO IEPHO/A, B TCUCHHE
KOTOPOIr0 HAaKOBaJbHs oOOparanach Obl BOKPYr 3€MHOrO Inapa, Oyab OHa
CIYTHHKOM Hamed riaHeTsl: 9x5,6 = 51 cytkam. IIpumenum Teneps k Jlyne
U K HaleMy BOOOpakaeMOMY CITyTHHKY-HaKOBaJIBHE TpeThil 3akoH Kerutepa.

CocTaBUM IPOTIOPITUIO

(HepI/IOJZ[ 00p. HyHBI)2 _ (paCCTO;lHI/Ie JTyHLI)3

2 3
(mepuon 06p. naxosaneEu)  (paccTosHue HAKOBABHH)

! Pacuétel mpuBeaeHsl B Moeit KHUre «MeXIUIAHETHEIE Ty TEHIECTRH.
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IMoxcraBuB uncia, HIMEEM
273 380 000°
51 (paccrosmne HaxoBanbhn)
Orcrofa HEM3BECTHOE PACCTOSIHIE HAKOBAIBHU OT 3€MJIM HETPYIHO BBI-

YHUCJIIUTH:
2 3 2
paccTosiHie HAaKOBAJIbHH = 3 S17-3800000 =380 0003 257132 .

27,3

Brruncenune naér cnemyrontuii pesynsrat: 580 000 xm.

Htak, BOT Kak MU3epHO OBbLIO Ha B3IJISAJ COBPEMEHHOTO aCTPOHOMA pac-
CTOsIHHE 10 HeDa IPEBHUX IPEKOB: BCETO B MOJITOpA pa3a 0OJIbIIe PACCTOSHHS
110 JIynel. Mup ApeBHHUX KOHYAJICS IPUMEPHO TaM, IJ€, II0 HAIIUM IIPEACTaB-
JIEHUSIM, OH TOJILKO HAUMHAETCS.

I'panuubl COJIHEYHOH CHCTEMbI

Tpetnii 3akoH Kennepa naét takxe BO3MOKHOCTh BBIYUCIUTD, HACKOJIBKO
JIaJIeKO JOJDKHA OBITh OTOJBHHYTA TPAHHUIA HAIIEH COTHEYHON CHCTEMBI, €CIIH
CUNTATh KpalHUMHU €€ TOYKaMU camble OTAAIEHHbIE KOHIBI (adennu) Komer-
HBIX opbuT. Ham npuxoamiock yxxe O6eceoBaTh 00 3TOM paHbIIIE; 37€Ch MPO-
n3BeAEM COOTBETCTBYIOIIMM pacuér. Mbl ynomunanu B rinase III o xomerax,
UMEIOMNX OYEHBb JOJTHHA Nepuon oOpamienus: B 776 ner. Beraucnum pac-
cTosiHUE X adenus TakoW KOMETHI, 3Hasl, 94TO Onmkaiilnee e€ pacCTOSHHE OT
Comnnia (nepurenuii) pasao 1 800 000 km.

IIpuBnexaem B KadecTBE BTOPOTO Tela 3eMII0 U COCTABIIAEM IPOIIOPIIHUIO:

1 3
76 [E (x+1800 ooo)}

1’ 150 000 000°

Otcrona
x+1800000=2-150000000-W.
WU, cnenoBarensHO,
x=25318 000 000 xm.
MBI BUIUM, 9TO paccMaTpUBaeMble KOMETHI JOJDKHBI yXOoauTh B 182 paza
nanpine ot ConHia, yeMm 3emiisi, ¥ 3HAUUT, B YETHIPE C IOJIOBUHOM pasa
JaJIbIIC, YEM ITOCICAHASA U3 U3BCCTHBIX HaM IINIAHCT — HJ'[yTOH.

Ommnobka B pomane 7Krons Bepna

Breivbinennas xoMera «l'amnmus», Ha xotopyro JKrone BepH nepenéc
neiictue pomana «['exrop CepBajgak», COBEpIIAET IOJHBII 000POT BOKPYT
ConHua poBHO B JBa roja. J[pyroe ykasaHue, UMEIOIIeecs B pOMaHe, OTHO-
CUTCSA K PacCTOSTHUIO adenus 3Toi koMeThl: 820 MmumoHoB kM oT CorHIIa.
XOTsl pacCTOSIHWE IEPHUreNHs B POMaHEe HE yKa3aHO, MBI ITO T€M IBYM JaH-
HBIM, KaKHe ceifyac IpruBeIeHb], Y)ke BIPaBe YTBEP)KAATh, YTO TAKOH KOMETHI
B HaIeil coTHeYHOU cucTeme OBITh He MOXeT. B aToM yOexxmaer Hac pacuér
o ¢opmyie TpeTbero 3akona Kemmepa.
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0O0603HaYMM HEN3BECTHOE PACCTOSHUE MEPUTEITUS YEPE3 X MUJUITMOHOB KM.
Bonpimast ock opOUTHI KOMETHI BBIpA3uTCs TOoraa depe3 x + 8§20 MHUIUTHOHOB

KM, a Gonbuias nonyock uepes X+820 musnnonos kM. ComocTassis nepuos
2

oOpaliieHust ¥ pacCTOSIHUE KOMETBI C IIEPUOIOM U PACCTOSTHHEM 3eMJIH, HIMEeM
o 3akony Kermnepa
2*  (x+820)
21507
OTKyza
=-343.

OTpHuaTenbHBIA Pe3yNbTaT ISl BEJIMYMHBI OJIMKANWIIero pacCTOSTHUS KO-
MmeThl oT CoNHIa YKa3bIBaeT Ha HECOTJIACOBAHHOCTh MCXOIHBIX JaHHBIX 3aja-
yn. J[pyruMu cioBamu, KOMETa CO CTOJb KOPOTKHM IIEPUOIOM OOpaIieHus —
2 roja — He Moruia Obl yxoauTh oT COJHIIA TaK AaJeKo, KaK yKa3aHO B pOMaHe
Kronsa BepHha.

Kak B3Becnin 3emurro?

CymiecTByeT aHEKJOTHYECKUI paccKa3 PO HAUBHOTO YEIOBEKA, KOTOPO-
ro Bcero 0osee yaUBISUIO B aCTPOHOMHHM TO, YTO YUEHBIC Y3HAIH, KaK 3BE3/BI
Has3bIBatoTCsl. ECIiM rOBOpPHUTH cepbE3HO, TO Hauboee YAUBUTEIbHBIM JIOCTH-
JKeHHEM AacCTPOHOMOB JIOJDKHO, BEPOSITHO, Ka3aTbCsAd TO, YTO MM YJalIOCh
B3BECHTBH M 3eMIII0, HA KOTOPOI MBI XKHUBEM, U Aanéknue HeOECHbIE CBETH-
na. B camom niene: kakuM criocoOoM, Ha KakMX Becax MOTJIM B3BECHUTH 3EMITIO
u He6Oo?

Hauném co B3BemmBanus 3emum. IIpexne Bcero otmamum cebe oTuér,
YTO CIEIyeT MOHUMATh 0]l CIOBAMH «BEC 3€MHOTO Iapa». Becom Tema Mbl
Ha3bIBAaCM JABJICHHE, KOTOPOE OHO OKA3bIBACT Ha CBOIO OMOpPY, WM HAaTsKe-
HHE, KOTOPOE OHO MPOM3BOAUT Ha TOUKY mpuBeca. Hu To, HU npyroe K 3eM-
HOMY IIapy HEMPHMEHMMO: 3eMJsl HM Ha 4TO HE OMMpAeTCsd, HU K YeMy HE
MpUBEIICHA. 3HAYHUT, B TAKOM CMBICIIE 36MHOIl map He MMeeT Beca. UTo xe
onpenenuian yuéHsle, «B3Becun» 3emito? OHuU onpenenuiu e€ Maccy. B cymi-
HOCTH, KOTJIa MBI IPOCHM OTBECHUTh HaM B JaBKe | KI caxapa, HaC HHUCKOJIBKO
BeJlb HE MHTEPECYEeT CUJIa, C KaKOM 3TOT caxap JaBUT Ha OMOPY WM HATSTUBa-
€T HUTh IIpuBeca. B caxape Hac MHTEpecyeT APyroe: Mbl AyMaeM JIUIIb O TOM,
CKOJILKO CTaKaHOB Yasi MOXXHO C HHUM BBIIIUTb, APYTUMH CIIOBAMH, Hac MHTE-
pecyeT KOIMYECTBO 3aKIII0YAIOIIErocs: B HEM BEILECTBA.

Ho 1t m3MepeHust KONM4IecTBa BEIIECTBA CYIIECTBYET TONBKO OAWH CIIO-
co0: HalTH, C KaKOi CHIION Telo mpuTsIruBacTcs 3eMiéil. Mbl mpuHUMAaeM,
YTO paBHBIM MaccaM OTBEYAIOT PaBHBIC KOJIMYECTBA BEIIECTBA, @ O Macce Tea
CYIMM TOJIBKO IO CHJIE €r0 NMPHUTSHKEHHS, TaK KaK MPUTSHKEHHE MPOMOPINO-
HaJIbHO Macce.

ITepexonst k Becy 3eMJIH, MBI CKaKEM, YTO «BECY €& OMPENENUTCs, eClIU
CTaHEeT M3BECTHA €€ MaccCa; UTaK, 3a7ady ONpelesIcHUus Beca 3eMJIH HaJo
MTOHMMATh KaK 3aJ1auy UCUUCICHUS e€ MacChl.
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Omnwuiem oauH U3 crioco6oB e€ pemenns (cnocod Mommu, 1871). Ha puc.
92 BBI BUIMTE OYCHb UyBCTBHUTEIBHBIC YalleYHbIE BECHI, B KOTOPBIX K KaXKIO0-

Puc. 92. Onun U3 croco6oB

Puc. 91. Ha kakux Becax MOTJIH ONpeeIICHHs] MacChl 3eMIIH:

B3BECHTH 3eMIIIO? Becsl Mo,
My KOHIly KOPOMBICJIA IOABEIIECHbI ABE JIETKUE YallKW: BEPXHAS U HUKHSIS.
Paccrosame ot Bepxuel mo HkHEH 20-25 cM. Ha mpaByro HIKHIOIO YaIIKy
KIaaéMm cheprdecKuii Tpy3 Maccoit m. [y paBHOBECHS Ha JIEBYIO BEPXHIOIO
YalKy MOJIOXKUM TPY3 M. DTH TPy3bl HE PaBHBI, TaK KaK, HAXOJISCh HA pa3HON
BBICOTE, OHH C pa3HOW cuiioil mpuTsruBaiorcs 3emnéil. Ecnm mox mpaByro
HWKHIOIO YalllKy IMOABECTH OOJIBIION CBHHIIOBBIH MIap ¢ Maccoit M, To paBHO-
BECHE BECOB HAPYIIUTCS, TaK KaK Macca m; OyJeT MPUTATHBATHCS MacCOu
CBHUHLIOBOTO mapa M ¢ cuiioil F'j, IpOonopUUOHATIEHON MPOU3BENECHUIO ITHX
Macc ¥ 00paTHO MPOMOPIIUOHANEHON KBAIPaTy PACCTOSHHS d, pa3ICIAIONIETO
UX LIEHTPBL:
mM
d2

rne k — Tak Ha3pIBaeMasi MOCTOSTHHAS TATOTECHUS.

Yto0Obl BOCCTAHOBUTH HAPYIICHHOC PaBHOBECHE, MOJOXKHM Ha BEPXHIOIO
JIEBYIO YaIIKy BECOB Majblidi rpy3 Maccoi n. Cuia, ¢ KOTOpOH OH JaBUT Ha
YalKy BeCOB, paBHA €r0 BECy, T. €. paBHA CHJIe MPUTSHKEHUS dTOTO rpy3a Mac-
coii Bcell 3emnu. Ota cuna F' paBHa

F=k

>

nIMN 5
R
rae MM 5 —macca 3emin, a R — eé paauyc.
Ipenebperast TeM HUYTOXHBIM BIUSHHEM, KOTOPOE IPUCYTCTBHE CBHH-

LIOBOTO IlIapa OKa3bIBAa€T Ha IPy3bl, JISKAIIUE HA BEPXHEW JIEBOW YalIKe, MbI
MO>KEM HaIUCaTh YCIOBHE PABHOBECHS B CIEAYIOLIEM BUJE:
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mM n M &
& R

B »TOM CcOOTHOIIEHHH BCE BEIMUYMHBI, KpOME Macchl 3eMiu IR 5, MOTYT
ObITh M3Mepensl. Otcroza onpenenum M. B Tex ombiTax, 0 KOTOPHIX TOBO-
PHIIOCH,

M =5775,2kr, R=6366xm, d=56,86cm, m; =5,00 kr u n =589 mr.

B urore Macca 3eMIn oka3biBaeTCs paBHO# 6,15 x 1077 .

CoBpeMeHHOE OMpeIeICHHEe MacChl 3eMJIH, OCHOBaHHOE Ha 0OOJIBIIOM Psi-
Jie u3Mepenuit, gaér M, = 5,974 x 107 T, T. €. OKOJIO 6 THICSY TPUIUIMOHOB
TOHH. Bo3moxHas ommbka ornpeeneHus 3Toi BennauHsl He Oomee 0,1%.

Utak, acTpoHOMBI OTIpEIENIUIN MacCcy 3eMHOTO apa. Mbl IMeeM MOJTHOe
MpaBoO CKa3aTh, YTO OHM B3BE€CHU U 3eMIII0, IOTOMY YTO BCSKHUI pa3, Korja
MBI B3BEIIMBAaEM TEJIO Ha PHIYAKHBIX BECaX, MbI, B CYIITHOCTH, OIIpeaesieM He
BE€C €ro, He CUIy, C KaKoll OHO MpUTAruBaercs 3emiéi, a Maccy : MBI yC-
TaHABJIMBAEM JIUIIb, YTO Ma C Ca TEIa PaBHA M a C C ¢ TUPb.

F=F'umn

N3 yero cocTosiT Heapa 3emun?

31ech yMECTHO OTMETUTHh OIIMOKY, KOTOPYIO HMPUXOIUTCS BCTpEdaTh B
MOIYJSIPHBIX KHUTAaX M cTaThsix. CTpemsich YIMPOCTHTH H3JIOKEHHUE, aBTOPHI
MIPEACTABISIOT AET0 B3BEIIMBAHUS 3€MIIM TaK: yYEHBIC M3MEPWIH CPEIHHUN
Bec | cM’ Hameil muaHeTsl (T. €. eé y/e/bHBII BeC) U, BHIYUCIHB FeOMETpPUYC-
cku e€ 00BEM, ompenenuian Bec 3eMIIM YMHOXKEHHEM €€ yAeNbHOTO Beca Ha
00BEM. YKa3bIBaeMbIi IMyTh, OJHAKO, HEOCYIIECTBHM: HENB3sS HEMOCPEICT-
BC€HHO U3MEPHUTH y}leHI)HbIﬁ BC€C 3eMJ'[I/I, TaK KaK HaM JOCTYIIHa TOJIbKO CpaB-
HUTEIHHO TOHKAs HAPY/KHAS 68 000I0UKa' M HHUEro He H3BECTHO O TOM, U3
KaKnX BEIECTB COCTOUT OCTAJIbHAs, 3HAYUTENILHO OOJIbIIast 4acTh €€ 00bEMa.

MBpl yxe 3HaeM, 4TO JIeJIO0 MTPOMCXOIMIO KaK pa3 Hao0OpOT: Omnpe/ieneHne
Macchl 3¢MHOTO IIapa MPeIeCTBOBANO ONPEAEICHUIO €r0 CpeaHel IIOTHO-
ctu. OHa oKka3ajiach paBHOM 5,5 T Ha 1 cM’ — ropasao GONbIIeE, YeM CpemHss
IUIOTHOCTH TIOPOJI, COCTABIISAIOIINX 3€MHYIO K O Py . DTO YKa3bIBaeT Ha TO, 4TO
B TIIyOMHE 3€MHOTO IIIapa 3aJeraloT OueHb TsDKENbIe BemecTsa. [To ux mpex-
M0JIaraéMoMy YAEIbHOMY Becy (a TakKe W 10 APYTMM OCHOBAHUSIM) PaHbIIE
JIyMaid, 9TO SAPO HAIEH MIaHEeThl COCTOUT M3 X € J1 €3 &, CUIBHO YIJIOTHEH-
HOTO JIaBJICHHEM BbIIIeNnekamux Macc. Ceiigac CUMTAIOT, YTO B OOIIEM IIEH-
TpaJibHBIC 00J1acTH 3eMIIM HE OTIMYAIOTCS 110 COCTaBY OT KOPBI, HO INIOTHOCTh
ux 0oJjblIe BCIEICTBHE OTPOMHOTO IaBICHUS.

Bec Coanmna u JIynsl

Kak Hm ctpanHo, Bec fanékoro CoiHIIA OKa3bIBAETCSl HECPABHEHHO IPO-
IIIe ONPENENTh, YeM Bec ropaszno Oosee 6mu3koi k Ham JIynsl. (Camo coboit
pa3yMeeTcsi, 4TO CIIOBO «BEC» MO OTHOIICHHIO K 9THM CBETHJIAaM MBI yIIOTPEO-

! Mumepans1 3eMHO# KOPBI HCCIEIOBAHBI TOIBKO 0 TTYOHHBI 25 KM; PacuéT MoKashIBaeT,
YTO B MHHEPAJOTHYECKOM OTHONICHHH H3yYeHa BCETO /g3 00hEMA 3eMHOTO Mapa.

154



JSIEM B TOM JK€ YCJIOBHOM CMBICIIE, KaK M s 3eMJIn: peub uaET o0 omperne-
JICHUA M a C C Bl .)

Macca ComnHia HalijeHa TyTEM CIIEAYIOMIEro paccyxaeHus. OmbIT moKa-
3a1;, uTo 1 r mpuTsrusaer 1 r Ha paccTosHuM 1 cM ¢ cunoil, paBHOI 1

15000 000
Mr. B3auMHoe nputspkeHue f IByX Ten ¢ MaccamMu M W m Ha paccTtostHuu D
BBIPA3HUTCSI COTJIACHO 3aKOHY BCEMUPHOTO TATOTCHUS TaK:
f :71 .Mrzn MT

15000000 D
Ecmu M — macca Conana (B rpammax), m — Macca 3emiu, D — paccTosiHue
Mexay HumH, paBHoe 150 000 000 kM, TO B3aMMHOE UX MPUTSKEHUE B MUII-
JIUrpaMMax paBHO

1 Mm 1),
15000000 15 000 000 000 0002 -
C prrOﬁ CTOPOHBI, 3Ta CHUJIa MMPUTSHKCHUS €CTh Ta HCHTPOCTPEMUTECIIbHA
CuJia, KOTOpasl YACPKUBACT HAllly IMJIAHCTY Ha eé Op6I/IT€ 1 KOTOpas no mpa-

BIJIAM MEXaHHKHM paBHA (TOXe B MIJLIArpamMmax) 7V | rae m — macca 3eman
D
(B rpammax), V' — e€ xpyroBas ckopocth, paBHas 30 xm/cex =3 000 000
cm/cek, a D — paccrosiaue ot e 10 Conana. CrieoBaTenbHo,
1 Mm_ 3000000’

15000000 D* D

U3 sToro ypaBHEHHS ompenensercss Heu3BecTHoe M (BBIpaXEHHOE, Kak
CKa3aHo, B TPAMMax):

M=2-10"r=2-10"1
Pa3nenuB 3Ty Maccy Ha Maccy 3eMHOTO IIIapa, T. €. BEIYUCIINB
2:107
6-107'
MOJTydYaeM 3 MAJIIIHOHA.

Hpyroii cnoco6 ompenenerns Maccl CoNHIIa OCHOBAaH Ha HCIOJIB30Ba-
HUHM TpeTbero 3akoHa Kemepa. 113 3akoHa BCEMHPHOIO TATOTCHHS TPETHIA
3aKOH BBIBOAUTCS B Cieayomiei Gopme:

(Mg+my) iz 3 ai
(Motm) Ty a5
rae, N — macca Comuna, 7 — 3BE3AHBINA TepHo] OOpaImieHns TUIAHETHl, a —
cpemHee paccTosiHue mianeTsl oT CoNHIIA U m — Macca IDIaHeThl. [IpuMerss
9TOT 3aKOH K 3emie u JIyHe, moryuum
(9)Z®+m s) T 35 a ;
(ms+tme) T(Z - E

IloxcraBnsas u3BecTHBIC U3 HAOMIONEHWH a4, a¢ U T'5, T¢ ¥ peHedperas

B MIEPBOM MPHUOIKCHUN B YHCIUTEIC MACCON 3eMITH, MaJIOl IO CPaBHEHHUIO C

Y Tounee, mun; 1 gusa = 0,98 mr.
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Maccoil ConHua, a B 3HaMeHaTelle Maccoil JIyHbl, Malol MO CpaBHEHUIO C
Maccoi 3eMITH, TIOITyduM

Ro _ 330000,

msy

3Has maccy 3emiy, noxyuum Maccy ComHua.

Urak, ConHue Tspkenee 3eMid B TPETh MIJLIIMOHA pas.

HeTpynHo BBIUMCANTE M CPEAHIOI IUIOTHOCTH COJIHEYHOrO Iapa: At
3TOTO HY’KHO JIMIIb €r0 Maccy pa3feianTs Ha 00bEM. OKa3bIBaeTCs, ITO IIIOT-
HocTh COJTHIIA TPUMEPHO B YETHIPE Pa3a MEHbIIE IUIOTHOCTH 3EMITH.

UYro xe kacaercst Macchl JIyHBI, TO, KaK BBIPA3HIICS OJUH aCTPOHOM, «XO-
TS OHa K HaM OJIM)KE BCEX APYTUX HEOECHBIX TEl, B3BECHTh €€ TpyHAHEe, YeM
HentyH, camyio manékyio (torma) ruiaHetry». Y JIyHBI HET CITyTHHKA, KOTO-
pBIii TOMOT OBl BBIYHMCIHTH €€ Maccy, KaK BBIYUCIIIIN MBI ceifdac maccy
ConHua. Y4EHBIM NMPHUILIIOCH MPUOETHYTH K APYTHM, Oojiee CIOXHBIM METO-
JlaM, U3 KOTOPBIX YIIOMSIHEM TOJIbKO OJUH. OH COCTOUT B TOM, YTO CPaBHUBA-
10T BBICOTY NpHINBA, Ipou3BoaumMoro CoJHIleM, U NPIINBA, TOPOKAAEMOTO
JlyHoii.

BricoTa npunuBa 3aBHCHUT OT MacChl U PACCTOSHUS MOPOXKJIAIOIIETO €ro
TeNna, a Tak Kak Macca U paccrosiHue CoJHIIa U3BECTHBI, pacCTostHUE JIyHBI —
TO€E, TO U3 CPABHEHUS BBICOTHI IPUIIUBOB U onpezenseTca Macca JIyHsl. Mel
emé BepHEMCS K 3TOMY pacd€Ty, Korga OyaeM roBOpHTh O MPHINBAX. 31€Ch
COOOIMM JIMIIb OKOHYATENbHBIH pe-
3ynabTaT: Macca JIyHBl  cocTaBiser

1 maccet 3emiu (puc. 93).
81

3nasg nuametp JIyHBI, BRIYHCINM €&
00BEM; OH OKa3biBaeTcs B 49 pa3 MeHb-
mmM 00béma 3emn. [loaToMy cpenssis
IUIOTHOCTh HAILIETO CIyTHUKA COCTABIIA-
er 49 = 0,6 mIoTHOCTH 3eMIIH.

81 Puc. 93. 3emus «Becut» B 81 pas Oosnbie
3Haunt, JlyHa B cpelHEM COCTOUT JlyHsL.

n3 GoJiee PHIXJIOTO BEIIECTBA, HEXEIN 3eMils, HO Ooree mioTHoro, yeM ComH-
e. Jampme Mbl yBuauM (cM. TabIH4Ky Ha cTp. 157), 9T0 CpemHss IUIOTHOCTD
JlyHs! BbIIIE cpeaHel IUIOTHOCTH OOJIBIIMHCTBA TLIAHET.

Bec ¥ ILIOTHOCTH IJIAHET M 3BE3]

Crioco6, xakuM «B3Becwim» CoJHIIe, IPUMEHUM M K B3BEIIMBAHUIO JTIO-
001i TIaHEeThI, UMEIOIIEH XOTs ObI OTHOTO CITyTHHKA.

3Has CPEIHIOI CKOPOCTh V JABIKCHHS CIIyTHHKA 1O OPOUTE U €ro cpe-
Hee paccTosiHue D OT IUIaHEeThbl, Mbl IPUPABHUBAEM LICHTPOCTPEMUTEIIBHYIO

2
CUITY, yIep KUBAIOIYI0 CIIyTHHKA Ha €ro opouTe, V™ | cuje B3aUMHOIO MpH-
D
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TSDKCHUS CITyTHHKA U IUTAHETHI, T. e. kmM  rne k — cuna nputsokenus 1 T K

DZ
1 r Ha paccTossHuu 1 cM, m — Macca cnyTHUKa, M — Macca IJIaHEThL:
mv* _ kmM
D D’
OTKya
Dv?
M=
k

— (opMyIa, T0 KOTOPOH JIETKO BEIYMCINTH Maccy M TIIaHEeTHI.
Tpertuii 3akoH Kemnepa npuMEHUM U K TOMY CIIy4aro:
2 3
(sz + mcnyﬂmka) T a

TIAHETHI  __ " IUTaHeThI

m +m 2 3

TITaHEeThl CIyTHHKa Iz:nyn-mka acnyTHuKa

341 31€Ch, npeHe6pera;1 B CKOOKax MallbIMU cJ1aracMbIMH, MMOJYYHUM OTHO-

Mo 3yax Maccy ConHua, MOX-

Munanerst

MICHHUEC MaCChl COJ'IHHa K MacCC€ IINIaHCThI
HO JICTKO ONPCACINTb MAaCCy IJIAHCThI.

[TomoOHOE e BBIYMCICHHE MPUMEHHMO M K JBOWHBIM 3BE37aM C TOM
JIUIIB Pa3sHULEH, YTO 3/1€Ch B PE3yJIbTaTe BHIUMCICHUS MOIY4aloTCs HE MacChl
OT/JAEJIbHBIX 3BE3/1 JAHHOM Maphl, a CyMMa UX Macc.

I'opasno TpyaHee ompenenuTs Maccy CIYTHHKOB IUTaHET, @ TAaKXKe Maccy
TeX IUIaHEeT, KOTOPbIE BOBCE HE UMEIOT CITyTHUKOB.

Hamnpumep, maccsl Mepkypus u Benepsl HaliieHbl U3 y4éTa TOTO BO3MY-
IIAIOIIET0 BIMSHMSA, KOTOPOE OHM OKa3bIBAIOT JAPYT HA Jpyra, HAa 3eMIio, a
TaKXK€E Ha JIBWKECHNUE HEKOTOPBIX KOMET.

Jia actepon10B, Macca KOTOPBIX HACTOJIBKO HE3HAYUTEIbHA, YTO OHU HE
OKa3bIBAIOT OJMH Ha JAPYrod HUKAKOTO 3aMETHOrO BO3MYIIAIOIIETO ACHCTBHS,
3aJada ONpeeNIeHus Macchl, BOOOIIEe roBopsi, HepaspemnMa. 3BecTeH auib
— U TO TaJaTeJIbHO — BBICIIUH MpeieN COBOKYIMHOI MacChl BCeX 3TUX Kpolley-
HBIX TIJIAHETOK.

[To macce 1 00BEMY IJIAHET JIETKO BBIUUCIAETCS UX CPEIHSS IUIOTHOCTb.
PesynbTaThl CBeZICHBI B CIIEAYIONIYIO TAOIUUKY:

ITnoTHOCTB
Semin = 1
MepkypHii ......... 1,00
Benepa ..............
Sems ...

Mpe1 BuauM, uTo Hama 3emist 1 Mepkypuil — camble TUIOTHBIE M3 BCEX
TUTaHeT Hamlel cucTeMbl. Mallble CpefHre TIOTHOCTH OOJBINUX IUIAHET 00h-
SICHSIFOTCSL TEM, 9TO TBEPIOE SIIPO KaXKIOW OONBIION IIAaHETHl MOKPHITO TPO-
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MaJHO# atMocdepoii, KoTopas o0ragaeT MaJloif Maccoid, HO BeChbMa YBEIHYH-
BAeT BUANMBIA 00BEM IIITaHETHI.

TskecTsb Ha JIyHe n Ha IIaHeTax

Jlromu, MaJIo HAUYUTAaHHBIE B ACTPOHOMHM, HEPEJKO BBICKA3BIBAIOT H3yM-
JICHUE M0 TIOBOJY TOTO, YTO yu&Hble, HE MOoceTHB JIyHbI U MIaHET, YBEPECHHO
TOBOPAT O CHJIE TSXKECTH Ha MX MOBEPXHOCTH. MEXIy TEM COBCEM HETPYIHO
paccuuTarh, CKOJBKO KHJIOTPAMMOB JOJKHA BECUTh T'Hps, NepeHecEHHas Ha
JIpyriue MHphl. [t 5TOro Hy)XHO JIMIIb 3HAaTh PaJMyC M Maccy HeOECHOro
Tena.

OmnpenenumM, HanpuMep, HampsDKeHHWE cuibl TsbkecTw Ha JlyHe. Macca
Jlynsl, kak Mbl 3HaeM, B 81 pa3 MeHbme Macchl 3emin. Ecim 061 3emitst oOma-
Jlana TaKoW MaJeHBKOW MAaccOH, TO HalpsHKEHHE CHIIBI TSDKECTH Ha e€ To-
BepxHOCTH OBIIO OBI B 81 pa3 cmabee, ueM Ternepb. Ho mo 3akony HeroToHa
ap NPUTATHUBAET TaK, CJIOBHO BCS €0 Macca COCPEJOTOYEHa B IIEHTpE.
Ilentp 3emian OTCTOUT OT €€ MOBEPXHOCTH HAa PACCTOSHUM 3€MHOTO pajiyca,
LeHTp JIyHbl — Ha pacCTOAHMHU JYHHOTO paauyca. Ho nyHHBIA paanyc cocTas-
aser 27 3eMHOro, a OT yMeHblueHus paccrosaust B 100 paza cuna nputsbke-

100 27
HUS YBEJIMUMBACTCSI B (@jl pas.
27
3HaYNT, B KOHEYHOM HTOTE Harps-
JKEHUE CHJIBI TSDKECTH Ha ITOBEPXHO-
ctu JlyHbl cocTaBiser
100
27:*3CMHOFO.
27°-81 6

Urak, rupsa B 1 kr, nepenecén-
Hasi Ha roBepxHocTh JIyHbI, Becuia
Obl TaM TOJBKO /g KT, HO, KOHEUHO,
YMCHBIIICHAE BeCa MOXHO OBLIO OBI
00HApYXUTh TOJIBKO C TOMOIIBIO
MpY)KUHHBIX BecoB (puc. 94), a He
PBIYAKHBIX.

JIro60mbITHO, YTO eciau OBl Ha
JlyHe cymecTBoBaia BOAA, IJIOBEI
YyBCTBOBaJ ObI ce0sl B JIyHHOM BO-
noéMme Tak ke, kak Ha 3emie. Ero
BEC YMEHBIIWICS Obl B ILECTh pas,
HO BO CTOJIBKO K€ pa3 yMEHbIINICA
OBl W Bec BBHITECHSEMOH WM BOJbI;
COOTHOUIEHHE MEXJy HUMH OBUIO OBI TaKOE K€, KaK Ha 3emJie, U IUIOBEIl 110-
rpy>aicst 061 B Boay JIyHBI POBHO Ha CTOJIBKO K€, Ha CKOJIBKO IOTPYXKaeTCs
OH y Hac.

Puc. 94. CkoabK0 BeCHI OBl YETIOBEK Ha Pa3HBIX
TIaHeTax.
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Brpouewm, ycunus mogHATRCS HaA BOAOH nanu Ob1 Ha JlyHe Ooree 3amer-
HBII pe3yJbTaT: pa3 Bec Teja INIOBIA YMEHBIIMIICS, OHO MOXKET OBITh MOIHSATO
MCHBIINM HaPSHKEHUEM MYCKYJIOB.

Hwxe npuBeneHa TabaudKa BETMYHHBI CHIIBI TSDKECTH HA Pa3HbBIX IIaHE-
Tax MO0 CPABHEHUIO C 36MHOM.

Ha Mepkypumu ......0,26 ~ Ha Carypse............. 1,13
» Benepe............. 0,90 » YPaAHE ....vovvenenne 0,84
» 3eMII€ ............. 1,00 » HenityHe ............ 1,14
» Mapce ............. 0,37 » IlyToHe ................. ?

» FOnurepe......... 2,64

Kak BusHO 13 Tabmiuky, Hama 3eMJIst 1o CHJIe TSDKECTH CTOUT Ha YeTBEp-
. 1
TOM MecTe B CONHeUHOit cucteme nocie FOmutepa, Henrryna u Carypha .

PeKOp)IHaﬂ THXKECTb

Camoif 0OJBIION BENWYHHBI JOCTUTAST CHJIAa TSHKECTH Ha TOBEPXHOCTH
Tex «OenpIx KapnukoBy Tumna Cupuyca B, 0 KOTOpOM MBI TOBOPHIIN B TJIaBe
IV. Jlerko coobpa3nTh, 9TO OIPOMHAsI Macca 3TUX CBETWJI IPH CPABHUTEIHHO
HEOOJIBIIIOM paanyce JOJDKHA OOYCIIOBUTH BeChbMa 3HAYUTEIBHOE HAIpsDKe-
HUE CWJIBI TSDKECTH Ha UX MoBepxXHOCTH. CrenmaeMm pacd€r IUisl TOH 3BE3bl
co3Be3nusa Kaccuomeun, macca koTopoil B 2,8 pasza 0oJbllle MaccChl, HAIETO
ConHila, a paguyc — BIBO€ MEHbIIE paauyca 3eMid. BcromMHMB, 9TO Macca
Coumana B 330 000 pa3 GoJbpliie 3eMHOM, YCTAaHABIMBACM, YTO CHJIA TSDKECTH
HA IMOBEPXHOCTH YIIOMSIHYTOH 3BE3IbI MPEBBIIIACT 3¢MHYIO B

2,8-330000-2% =3 700 000 pas.

leM’ BOJBI, Becammii Ha 3emuie 1T, Becwa ObI Ha TOBEPXHOCTH 3TOU
3Be3bl ouTH 3% 1! 1 cM’ BemecTBa camoii 3Be3mbl (KoTopoe B 36 000 000
pa3 IIOTHEE BOJBI) TOJHKEH B ATOM YAMBHTEIEHOM MHPE UMETh UYOBUIIIHBIHA
BeC

3700 000-36 000 000 =133 200 000 000 000 r.

Hanépcrok BemecTBa, BECAIMNE CTO MUJUIMOHOB TOHH, — BOT IUKOBHHKA,
0 CYLIECTBOBAHMU KOTOPOH BO BCEJIEHHOW HE MOMBILUIIMN €I1€ HEJaBHO ca-
MBI€ CMeJIbIe (haHTaCTEHI.

TsiaecTs B riIy0nHe IUIaHET

Kak u3menwics Obl Bec Tesia, €Ciid Obl OHO OBUIO MEPEHECCHO B IIyOb
IUTAHETHI, HAIPUMED Ha JHO (PaHTACTHYCCKOMN TITyOOKOM IIaxThi?

MHorue OmubOYHO CUYMTAIOT, YTO HA JHE TAKOW IIAXTHI TEJIO JOKHO
C/IeNaThCs TSKENee: Be/lb OHO OJIMXKE K IIEHTPY IUIAHETHI, T. €. K TOH TOUKe, K
KOTOPOU MPHUTATUBAIOTCS BCE Teaa. DTO COOOpaXKeHUe, 0JJHAKO, HEMTPABUILHO:
CHWJIa TIPUTSDKEHHUS K [IEHTPY TUIAHETHI HE BO3PACTaeT Ha TJIyOHWHE, a, HAlpo-

! XKenaromue moapobHEe T03HAKOMHUTECS C MPOSBICHUAMH TATOTCHHS BO BCEICHHOH Haii-
JIyT MHOTO TOJIC3HBIX CBEJCHHUI B OOLICTIOHSATHO HamucaHHo# kuure mpod. K. JI. bacBa «Bce-
MupHOe TsroTeHue» (1936 r.).



THB, ocnadeBaeT. OOIIENOHATHOE Pa3bsCHEHUE STOTO YUTATEIb MOXKET HAHTH
B Moeil «3aHMUMaTeNnbHOI (u3nke». UTOOBl HE MOBTOPATH CKAa3aHHOI'O TaM,
3aMedy JIMLIb CIeAyomee.

B MexaHuKe JOKa3bIBaeTCs, YTO Tella, IOMEIIEHHBIE B TIOJIOCTH OJJHOPOJI-
HOW IIapoBO¥ 00OJOYKH, COBCeM JHIIEHHI Beca (puc. 95). OTcrona criemyer,
4TO TEJIO, HaXOAAIIeecss BHYTPH CILIOIIHOTO OJHOPOIHOTO IIapa, IOIBEepIKe-
HO MPHUTSDKEHHUIO TOJIBKO TOM YacTH BEIIECTBA, KOTOpAs 3aK/II0YEHA B Iape ¢
pannycoMm, paBHBIM yIaJE€HHUIO Tea OT LeHTpa (puc. 96).

Onupasich Ha 3TH TIOJIOKEHUS, HETPYTHO BBIBECTH 33aKOH, IO KOTOPOMY
W3MEHSIETCS BEC Tesa C MPHONIKEHHEM K IIEHTpY IuiaHeTsl. O003HaUuM pa-
Jyc maaHeTsl (puc. 97) uepe3 R M paccTosiHHE Tela OT e€ LEeHTpa 4epes 7.
Cuna npUTSKEHUs TeNa B 3TOM TOUKe J0JKHA BO3PACTH B (5 jz pas u oaHo-

r

3
BPEMEHHO OCIa0eTh B [5) pa3 (Tak Kak MPUTATUBAIONIAS YacTh IUIAHETHI
r

Puc. 95. Teno BHyTpH Puc. 96. Ot uero 3a- Puc. 97. K Bbruuce-
IapOBOH 000TO0YKHU HE BHUCHT BeC TeJa B He- HHIO M3MCHEHUS Beca
HMeEeT Beca. Jpax IMJIaHeThI? Tela ¢ NPUOIKEHUEM

K LHCHTPY IJIAaHETHI.

yMeHI)IHI/IJ'IaCB B yKa3aHHO€ YUCJIIO0 pas) B KOHCYHOM UTOIC CHUJIa HpI/ITSDKCHI/ISI
I[OJ'DKHaOCJ'Ia6CTL B

RY (RY R

— q— 1 ,T.€.B—pas.

r r r

3HauuT, B NIyOMHE IUIAaHET BeC Tella JODKEH YMEHBIIUTHCS BO
CTOJIBKO K€ Pa3, BO CKOJIBKO pa3 YMEHBIIWIOCh PACCTOSHUE JIO IIEHTpa.
Jl1st mutaHeThl TakuX pa3MepoB, Kak Halla 3emilsl, uMmeromen paauyc B 6400
KM, yriryonenue Ha 3200 KM JOIDKHO COIIPOBOXKIATHCS yMEHBIICHHEM Beca
BIBOE, yriryonenne Ha 5600 kM — yMeHbILIIEHHEM Beca B
6400
64005600
B camoM meHTpe miIaHeTHl TeNO NOKHO MOTEPSATh CBOM BEC MOJHOCTHIO,
TaK KaK

T. €. B BOCEMb pas.

6400
64006400
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310, BIpOYEM, MOKHO OBIIIO MpenBUACTh W O€3 BBIYMCICHHH, TaK KakK B
HEHTPE IUIAHETHl TEJIO MPUTSITHBACTCS OKPYXKAIOMIMM BEHIECTBOM CO BCEX
CTOPOH C OAMHAKOBOM CHUJIOMN.

BrickazaHHBIE COOOpaXKEHUSI OTHOCATCS K BOOOpa)kaeéMOH IUIaHeTe, O I -
HOPOOHOH mno mioTHocTH. K miiaHeTaM peanbHBIM OHH NPHUII0KUMBI JIUIIb
C OroBOpKaMu. B "acTHOCTH, 1UIsl 36MHOTO IIapa, TUIOTHOCTh KOTOPOTO B TITy-
OuHe Ooublie, yeM OJM3 MOBEPXHOCTH, 3aKOH M3MEHEHHS CHIIbI TSDKECTH C
NPUOIMKEHUEM K LIEHTPY HECKOJIBKO OTCTYIaeT OT ceiiuac yCTaHOBJICHHOTO:
JI0 HEKOTOPOH (CpaBHUTEIIFHO HEOOIIBIION) NTyOHHBI IPUTSHKEHUE BO3PACTACT
W JIMIIb [IPY JATbHEHIIEM yriryOneH! HadYMHaeT YObIBaTh.

3agaya o mapoxoae
Korma mapoxox nerde — B JIyHHYIO WU O€3TyHHYIO HOYB?
Pemenne

3agaya cioxHee, 4eM Kakercs. Henmb3st OTBETHTB MPsIMO, YTO B JIYHHYIO
HOYb MApoXoJ, Ja U BCe BOOOIIE MPEAMETHl HA 03apEHHOMN JIyHHBIM CBETOM
MOJIOBMHE 3€MHOTO IIapa, JOJDKEH OBITh Jierde, 4eM B Oe3IyHHYIO, OTOMY,
4TO «ero nputsarusaet Jlyna». Benp, nputsarusas napoxon, JlyHa npursrusa-

.IA...---..--.- .-.......p..-...qL
-
Puc. 98. JlelicTBue TyHHOTO MPUTSKEHUS HA
YaCTUIbI 3EMHOT'0 1I1apa.

€T U Bechb 3eMHOM 1ap. B mycToTe Bce Tena noj AecTBUEM TATOTEHUS ABU-
JKYTCSL C OAMHAKOBOM CKOPOCTBIO; 3eMJIs M MapoXO[ MOIy4aroT OT HMpUTSLKe-
Hus JIyHBI OIMHAKOBBIE YCKOPEHUS, U YMEHBIIIEHUE Beca Mapoxoja He JOJIK-
HO oOHapyxwuThcs. U Bcé ke mapoxon, o3apeHHbIi JIyHOM, jerye, uem B 6e3-
JYHHYIO HOYb.

O06mwsicuum, nouemy. Ilycts Ha puc. 98 O — nentp 3emHoro mapa, A u B —
HapoxoJ B JUAMETPaIbHO MPOTHBOMNOIOKHBIX TOYKAX 3€MHOIO IIapa, I — pa-
Iyc 3eMHoOro0 Imapa, D — paccrosnue ot nenrtpa L JIyasr no nentpa O 3eMHO-
ro mapa. Maccy Jlyasl o6o3HaunM yepe3 M, mapoxona — depe3 m. Jng yn-
pomenus pacyéra 6epém Touku A u B Tak, yro JlyHa HaXOmWTCS IUIA HUX B
3eHuTe U B Hagupe. Cuna, ¢ kakoil npurarusaercs JIyHoit napoxos B Touke A
(T. €. B IyHHYIO HOYb), paBHa

kMm
(D=r)
rae , _ 1 B Touke B (B 0€37MyHHYIO HOYb) TOT XK€ MapoXo]| MPUTATH-
15000 000
Baetcs JlyHoli ¢ cunoit
kMm
(D + r)2 ’
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Pa3HOCTh 000MX MPUTSHKCHUH paBHA
4r

—
D> 1—(l)
D
Tak kak [sz_[ijz €CTh BCIMYHMHA BCCbMa HC3HAYUTCJIIbHAsA, TO C€IO
D) 60
npenebperaioT. BcenmepcTBue 3TOro BBIpaKEHHE 3HAYHUTENBHO YIPOINACTCS,
OHO I0JIy4aeT BUJL

kMm =

ka:%'

IIpeobpa3yem ero Tak:
kMm 4r _ kMm 1
D' D D15
Yro Takoe kMm 9 HeTpyqHO JOTafaThCs, YTO 3TO — CHIIA, C KOTOPOH MpH-
D2
TaruBaercs JIyHoil mapoxon Ha paccrostHuu D oT e€ nentpa. Ha mosepxnocTtu
JIynsl mapoxon, macca KOTOporo pasHa m, BecuT ™ . Ha paccrossHuu D ot

6
JIynsl on mputsruBaerca Jlynoil cuinoit B 7 . Tak xak D = 220 1yHHBIM
6D’
paauycam, TO
kMm m_ . om

D 6.220° 300000

BO3BpaIIIa$[CL TCHEPb K BBIYMCIICHUIO Pa3HOCTU HpHTfDKeHHﬁ, HMEEM
kMm 1 m 1 m

D? 15 300000 15 4500000

Ecnu Bec mapoxoama 45 000 T, To uckoMasi pa3HOCTh BECOB B JIyHHYIO U
0e3IyHHYIO HOYb COCTABIISIET

45000000

4500000

WTtak, B JIyHHYIO HOYb MApOXOJ] JIerye, ueM B OE3JIyHHYIO, XOTsI ¥ Ha He-
3HAYUTCIIbHYIO BCJIMYNHY.

10 kr

.]IyHHLle U COJTHEYHbIC NPUJ/IHBBI

Celluac paccMOTpeHHasl 3afjaya IIOMOTaeT YSICHUTh OCHOBHYIO HNPUYHHY
NPWINBOB M OTAMBOB. He ciiemyer mymaTh, 9TO NPHIIMBHAS BOJIHA MOJHAMA-
eTcs mpocTo oTToro, uro Jlyna mmm CosHIe HEMOCPEICTBEHHO MPUTITHBAIOT
K cebe Boxy. Mbl yxke 00bsicHWIN, 4To JIyHa IPUTATHBAET HE TONBKO TO, YTO
HaXOJUTCSl Ha 3€MHOH NOBEPXHOCTH, HO M BECh 3¢MHOW mmiap. [leno B TOM,
OJTHAKO, YTO OT LIEHTPa 36MHOT0 IIapa MCTOYHHUK NPHUTSIKEHHUS JaJIbIIE, YeM
OT YacTHIl BOJBI Ha €€ MOBEPXHOCTH, oOpammeHnHon Kk Jlyne. CooTBeTCTBYIO-
mass pasHOCTb B BEJIMYMUHC CUJIbI MIPUTAKCHUA BBIYUCITACTCA TAKHUM XKCE o6pa-
30M, KaKUM BBIYUCIINIIN MBI ceifuac Pa3HOCTh B CUJIC NIPUTSXKCHUSA MTapoxoda.
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B Tol#i Touke, B 3eHUTE KOTOPOM CcTOUT JIyHa, KaXKIIbIil KUJIOrpaMM BOJIbI IIPHU-

TSATUBAETCS €10 CHIIbHEE, YeM KUIIOTPAMM BEIIeCTBA IEHTpa 3eMin Ha 2kMr
D3

a BOJia B JJMaMETPAIBHO MPOTHBOIOJIOXKHOW TOUKE 3eMJIM — Ha CTOJBKO K

ciabee.

Benencreue sTol pasHMIBI Boja B OOOMX CIIydasx MOJHMMAeTCsl Hal
TBEPIOI 3eMHOHN TMOBEPXHOCTHIO: B MIEPBOM Cllydae IOTOMY, YTO BOJa Iepe-
memaercst k JIyne Oombie, 4veM TBEpAas 4acTh 3€MHOTO IIapa, BO BTOPOM —
MOTOMY, YTO TBEpIAst 4YacTh 3eMiM nepemeinaercs Kk JlyHe Oombire, uem BoO-
mab.

[TogoOHoOe e nelicTBHE OKa3bIBACT HAa BOABI OKEaHa U MPUTSDKEHHE
Comnnna. Ho b€ neiicTBue cunpHee: conHeyHoe win TyHHoe? Ecnu cpaBHUTH
UX HEMOCPEACTBEHHBIE NPUTSKEHUS, TO OKaxercs, 4ro neiictBue ComHna
cwibHee. JlerictButensHo, Macca CouHia Oombire maccel 3emiu B 330 000
pa3, macca xe Jlynol emé B 81 pa3 MeHbllle, T.€. MEHBIIE COJHEYHOW B
330 000x81 pa3. Paccrossaue ot Comrma o 3emumm paBHO 23 400 3eMHBIM
pamuycaM, a ot JIyHsl 1o 3emun — 60 3eMHBIM paanycam. 3HAYHT, IPUTSHKE-
uue 3emuin CoTHIIEM OTHOCHTCS K IPHUTsDKEHMIO e€ JIyHoi, Kak

330000-81 1

=170,
23400° 60

Wrak, ConHile IpUTIATABaeT Bce 3eMHbBIE mpeaMeTsl B 170 pas cuibHee,
gyeM JlyHa. MoxHO GBUTO OBI TyMaTh [TO3TOMY, YTO COJIHEYHBIC MPUJINBBI BbI-
1€ JyHHbIX. B 1eficTBUTENBbHOCTH, OJTHAKO, HAOMIOAAaeTCsA Kak pa3 oOpaTHoe:
JIYHHBIE TPHUIMBBI OOJIbILIE COJHEYHBIX. DTO BIIOJIHE COIJIACYETCs C pacu€Tom
no gopmyne 2kmM . Ecnu maccy Connua o603Ha4uum yepe3 M., maccy JIyHbl

D3
yepe3 M, paccrosiuue 10 Connna yepe3 D, 1o JlyHsl — uepe3 D,, TO OTHO-
IeHre npunuBooopasyromux cui ConHna u JIyHbl paBHO
2kM r 2kM,r M, D;
D> D M, DY

Bbynem cuutath Maccy JIyHbI U3BECTHOI: % Macchl 3eMITH.

Torna, 31as, uro Conniie B 400 pa3 manpmie JIyHsl, mMeeM
M, D’

e :330000-81-%:0,42.
M, D, 400

2 c

3Ha4YHT, TPUIKBEI, TOpokaaeMbie COMHIIEM, JOJKHBI OBITh MMPUMEPHO B
2Y> pa3a HUXKE JIyHHBIX.

3nechk yMeCTHO OyZeT 1moka3arb, Kak U3 CPaBHEHHs BBICOT JIYHHBIX U COJI-
HEeYHBIX NPWIMBOB orpeiesieHa Obiia Macca JIynsl. HabmonaTs BbICOTY TeX u
JIPYTHX MPHINBOB B OTAEIBHOCTH Henb3sl: ComnHue u JIyHa Bceraa neicTByOT

" 3nech OTMeUeHa JTMIIB OCHOBHAsA TIPHYHHA TPHIMBOB M OTIHBOB; B IIENOM SIBJEHHE 3TO
ClIOXKHee U 00YCIIOBIMBACTCS eIlle W JPYTUMHU OpHIMHAMH (IEeHTPOOeXKHBIH dpdexT odpameHus
3eMHOTr0 Iapa BOKpYT obIero neHTpa macc 3emin u JIyHsl u zap.). IlonHas Teopust npHIHBOB
o0enoHsaTHO u3noxena B kaure FO. M. Illokanbckoro «O npuiMBax B MEPOBOM OKEaHE.
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coBMecTHO. HO MOXHO M3MEpHUTH BBICOTY NPHJIMBA TOTAA, KOTJA NEHCTBHSA
obounx cBeTmJ ckianpiBatoTcs (T. €. korga Jlyna u ConHIe pacrosioKeHbl Ha
OITHOW TIPSIMOM NWHUH ¢ 3eMiIEH), M TOTJa, KOTrJa NeHCTBUS MX NMPOTUBOIIO-
T0XHBI (TIpsiMasi, coeannsiomas Conrie ¢ 3emnéil, mepneHauKysIpHa K mpsi-
Moii, coenuustoment Jlyny ¢ 3emuéit). HaOmromeHust mokasaiu, 9TO BTOpHIE
MPWIKMBHI 10 BhICOTE cocTaBisitoT 0,42 mepBbix. Eciu mpuianBooOpasyrorias

cuna Jlynsl paBHa x, a ConHua ), T0

x+y 100
x—=y T4’
OTKyZa
x 71
y 29
3HAYUT, HOJIB3YSICh MPEK/IE BHIBEIICHHON (OPMYJIOH,
M, D} 29
M, D} T
U
M 129

¢

M, 64000000 71°

Tax xak macca Connna M, = 330 000 M;, roe M; — macca 3emiau, TO U3
MOCJIEHETO PAaBEHCTBA JIETKO HAUTH

T. €. Macca JIyHsl cocTaBisier 8‘—0 JIOJIIO Macchl 3¢MHOM. bonee TouHbIN pacuér

nmaét mist Maccesl Jlyas! BenmmunHy 0,0123 (3eMHOI MacchI).
Jlyna u moroaa

MHoOrux HMHTEpecyeT BOIIPOC O TOM, Kakoe BIHMSHHE Ha atMocdepHoe
JIaBJICHUE MOTYT OKa3blBaTh IPUIIMBBI U OTIIMBBL, NOpoxgacMele JIyHOH B
BO3/yLIHOM OKE€aHe Halleil IuaHeTsl. Bompoc MMeeT HaBHIOI HCTOPHIO.
[Mpunueel B armocdepe 3emin ObUIM OTKPBITHI BEJIMKUM PYCCKHUM YYEHBIM
M. B. JIoMOHOCOBBIM, KOTOpBIM Ha3Baj UX BO3AYUIHBIMU BojaHamu. Mmu 3a-
HUMAaJIUCh MHOTHE, HO TEM HE MEHEE O POJIM BO3AYLIHBIX MPUIMBOB PaCIpO-
CTpaHEHb! IpeBpaTHbIE NpencTaBieHus. Hecrenmanuctel gymaror, OynTo B
n€rkoi n noaBmwkHON atmMocdepe 3emun JlyHa BEI3BIBAET OTPOMHBIE TIPHITHB-
Hble BOHBL OTciona yOeXJIeHHe B TOM, YTO NMPWIMBBI 3TH 3HAYUTEIHHO H3-
MEHSIIOT JIaBJieHne aTMoc(ephl ¥ JOJDKHBI MMETh peIIaroniee 3HaUeHHE B Me-
TEOPOJIOTHH.

OTO0 MHEHHE COBEPIIEHHO OMMOO04YHO. TeopeTHdeckr MOXKHO JOKa3aTh,
YTO BBICOTA aTMOC(HEPHOTO NPUIIMBA HE IOJDKHA MTPEBBILATEH BEICOTHI BOJHOTO
IIPUIIMBA B OTKPBITOM OKeaHe. Takoe yTBEp:KICHHE KaXKETCs HEOXKHIAHHBIM;
BeJlb BO3IyX JaKe B HIDKHHUX, IUIOTHBIX CIOSIX YyTh HE B THICSUY pa3 Jierde
BOJIbI, TIOYEMY K€ JIYyHHOE IPUTSDKEHHE He MOJHMMAeT €ro Ha ThICAYeKpaT-
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Hy!0 BbIcoTy? OnHaKo 3To He Goiiee MapagoKCalbHO, YeM OJMHAKOBAsI OBICT-
poTa nmajeHus THKEIBIX U JIETKUX TEJl B ITyCTOTE.

BcroMHMM MIKONBHBIA OMBIT ¢ MyCTOH TPyOKO#, BHYTPH KOTOPOI CBHH-
LIOBBIH IIAPHK, Majasi, HE MEPETOHACT IyIINHKY. SIBIeHNE NpHUiInBa B KOHEY-
HOM cuéTe 00yCIIOBIIEHO HE YeM MHBIM, KaK IaJ€HUEM B MUPOBOM IIPOCTpaH-
CTBE 3€MHOTO II1apa U ero 0osee JErkux 000JI0UeK MO ACHCTBUEM TATOTCHHS
Jlyns! (u Comnnua). B myctoTe MHPOBOTO IIPOCTPAHCTBA BCE Tella — U TSDKENBIE
1 JIETKUe — NaJlatoT ¢ OJJMHAKOBOW OBICTPOTOM, MOIYyYatOT OT CHIIBI TSATOTEHHMS
OJIMHAKOBOE MEpPEMELICHHUE, €CIU PACCTOSHHE HMX OT LEHTpa MNPUTKEHUS
OJIMHAKOBO.

CkazaHHOE IOJI'OTOBJISIET HAC K TOW MBICIIH, YTO BBICOTa aTMOC(EPHBIX
NIPWJINBOB JOJDKHA OBITH TaKas ke, Kak U B OKeaHe, BJaiu oT 6eperos. [leict-
BUTEJBHO, €cii OBl MBI 00OpaTwinch K (Gopmyre, Mo KOTOPOH BBIYHUCISETCS
BBICOTA MPHJINBA, TO YOS IMINCh OBI, YTO OHA 3aKJIF0YacT B ce0e TOIBKO MacChl
Jlynsr u 3emun, pagmyc 3eMHOTO IIapa U paccrostare oT 3emiuu u JIyner. Hu
IUIOTHOCTH TIOAHUMAEMOH KHUIKOCTH, HU INTyOMHA OKeaHa B 3Ty GOpMyiy HE
BXOJAT. 3aMEHHMB BOASHOW OKEaH BO3IYIIHBIM, Mbl HE MU3MEHUM pE3yJIbTaTa
BBIYMCIICHUM U MOJIy4YuM JJIst aTMOC(bepHOFO IpujinBa Ty K€ BBICOTY, KaK M
JUIS IPUJIMBA B OKeaHe. A MOCJIeTHssl BeIMYMHA BechbMa He3HauuTelIbHa. Teo-
peTruYeCKas BbICOTa HauOOJIBIIIETO IIpuJinBa B OTKPLITOM OKEAHE — OKOJIO 1/2 M,
Y TOJIBKO O4YepTaHus OSperoB W J1Ha, CTECHSS IPWIMBHYIO BOJHY, ITOBBIIIAIOT
e€ B oTAeNbHBIX IMyHKTax 0 10 M 1 Gonee. CymiecTBYIOT BeCbMa JIIOOOIBIT-
HBI€ MAIIWHBI IS IPEACKA3aHNs BHICOTHI IPUJIMBA B JAHHOM MeCTe B JT000H
MOMEHT BpEMEHH IO JaHHBIM 0 nonokeHnu CosHia u JIyHsl.

B 6e30pexHOM jke BO3AYITHOM OKEaHe HWYTO HE MOXET HapymaTb TEOo-
PETHUYECKON KapTHUHBI JIyHHOTO IIPUINBA U NU3MEHATh HaHOONIBIIyIO €€ Teope-
THUYECKYIO BBICOTY — moiMeTpa. CTonb HE3HAUUTEIbHOE IOIHSITHE MOXKET
OKa3bIBaTh HA BEJMYMHY aTMOC()EPHOrO MaBICHHUS JHIIb CAMOE HHUYTOXKHOE
BJIUSAHUC.

Jlanutac, 3aHMMaBINUICS TEOPUEN BO3AYIIHBIX IIPWIUBOB, IIPUILEN K BbI-
BOJY, YTO KoJicOaHUS aTMOC(EpPHOro MaBICHUS, OOYCIIOBJIICHHBIC HMH, HE
JIOJDKHBI npeBbImaTh 0,6 MM pTYTHOTO cToj0a, a MOpOXKAaeMbli aTtMochep-
HBIMH PWJIMBaMHU BeTep 00J1a/lacT CKOPOCTBIO HE BBIIIE 7,5 cM/CeK.

SlcHO, 4TO aTMoOc(epHBIE NMPWIMBBI HE MOTYT HIpaTh CKOJIKO-HHOYIb
CYIIECTBEHHOH pony cpeau (PaKTOpOB MOTOMBI.

OTH cO0OpaXEHUs [IENAl0T COBEPLICHHO OECIIOYBEHHBIMHU ITOTIBITKA Pa3-
HBIX (IYHHBIX TIPOPOKOB» IIPEJCKa3bIBaTh MOTOMY IO IMoJ0oXeHuo JIyHbI Ha
HeOe.
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