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[MPEOUCJ/IOBUE PEJAKTOPA PYCCKOI'O INEPEBOJA

[TnaHeTHasl aCTPOHOMH S B OCJEHUE FOJBl NepexkuBaeT OypHBIi pac-
uBeT. [IpuMeHeHHe HOBBIX MOLIHBIX METOAOB — pPafHOacTPOHOMHH, pa-
JUOJIOKAIMH, HH(PPAKPACHOH CNEKTPOCKONHH — MO3BOJHJIO IOJYyYHTh
LeJbll DS UHTePEeCHBIX M HEOXKHAAHHBIX Pe3ysabTaToB, O/HKe MO3Ha-
KOMHTBCSl C HaIlUMH COCEASIMH NO COMHEYHOH cucTeme. OCOOEHHO Bax-
HYIO pOJIb ChIlpali¥ TepBble MOMEThl KOCMHYECKHX 30HIOB K JlyHe,
Mapcy u Benepe. BnepBble 6blIM NpOBefileHbl HAOMIOAEHHs IVIAHET C
G/IM3KOTO paccTosiHUSA, a B ciayuae JIyHBI Oblia YCHEIIHO OCYLIEeCTBIEHA
[I0CajiKa Ha ee MOBEpXHOCTh. [ToseThl KOCMHUECKUX 30HIOB B CHJIBHOMH
CTENeHHu CTHUMYJIHDYIOT pa3BUTHE U Ha3eMHBbIX HAOJIOACHHH, SIBJISIIONIHX-~
Csl [IOKa OCHOBHBIM HCTOUHHKOM HH(MOpPMAamuu O (QU3HUECKHX CBOHCTBax
atMocep U NOBEPXHOCTEH JPYIHX [JIaHEeT.

[IpennaraeMas BHUMAHHIO YUTaTelsl KHUrA M3BECTHOIO aMepHKaH-
ckoro actpoHoMa Ppena Yunmiaa «3emist, JIyHa U mj1aHeTbl» IpeACTaB-
JseT co00i yBJeKaTeJbHO HAMHCAHHOE MOMYJSIPHOE U3JIOXKEHHEe OCHOB
MJIaHEeTHOH acTPOHOMMH C yuyeTOM BCeX ee ycIexoB A0 Haudana 1963 r.
BKJIIOYHTeNbHO. HanoMHuM, uTO K 3TOMYy BpeMeHH MBI yxke HMenu 6o-
raThlii MarepHal, HaKOMJIEHHBbIH HCKYCCTBEHHBIMM CIIyTHHKaMu 3eMiy,
noseTsl K JIyHe COBeTCKHX KOCMHUECKHX pakeT, (ororpaduu o6paTHOi
ctopounl JIyHel, nposer «Mapuuepa-2» B6au3u Benepnl. 3a npouleniue
TPH rofa K 3TOMY CIHCKY J00aBU/JHCH HOBble YCIeXH, TaK YTO KHHUTa,
XOTsl OHA W §IBJSIETCS BTOPLIM JONOJHEHHBIM H3JlaHHeM, HeCKOJNbKO yc-
tapena. OfHako cefiuac 3T0 HeH3GEXKHO JJisi MOOOH KHUIU MO MJIaHeT-
HOJ aCTPOHOMMH, HEBAXKHO, MOMYJSIPHOH HJIH «CePbe3HOH» — CJIUIIKOM
ObICTPO Pa3BHBaeTCsl NaHHas -OTPacib HAayKH. Mbl MOMBITAIHUCH BCIOLY,
rae 370 HeOGXOAMMO, OTMETHTb OCHOBHbIE HOBble (DaKThl B IPUMEUAHUSAX.

Bynyus KpymHbIM yYeHbIM, aBTOp YMEJNO OTOHMpaeT ryiaBHOe, OTGpa-
CBIBA€T HJIH OTOBapHBAET COMHHTE/IbHOE, 3arisApBaeT Buepen. Kpareps
Ha Mapce Gbliy MOJHOH HEOXUJAHHOCTBIO JJisi MHOTHX aCTPOHOMOB, HO
He 1ua Ppena Yumnmaa — B IaBe 0 Mapce uuTatenb CMOXKeT B 3TOM
y6enuThCs.

B. H. Mopos



[TPEJVCJIOBHE

[1pu nepepaGoTke 3TOH KHUTH s Obl1 He CTONbKO MOPAXKEH POCTOM
HallMX 3HAHUH O MJIaHeTax 3a ABa NOCJAEIHHX NECATHUJIETHS, CKOJDbKO
TeM, YTO B caMoM OsMKaiimeM OyAylleM Mbl MOXKEM pacCUMTHIBATH Ha
TnoJ1yueHue ele 60/blIero KONHuecTBa cBellenui. PasBuTie pannoacTpo-
HOMHH, 3aMyCKH HCKYCCTBEHHBIX CIIyTHHKOB, MEXKITaHETHbIX 30HIOB H
OpOMTaNbHBIX TENECKONOB OGellaloT clejaTh HOCTYIHBIMH MHOMKECTBO
(hakTHUeCKHX JaHHbIX O COHEUYHOH CHCTeMe, KOTOpble HEOOXOANUMbI JJlsi
ry6OKOro MOHMMaHHA ee MPHUPOILl U KOTOPble Mbl HE MOIJIM JaxKe Ha-
NesATbCs MOJNYUYHTh, HAXOAACH IOJ NMOKPOBOM Halled 001auyHOH, Hecro-
KOHHOH U B OOIIEM-TO HENpO3pauHoii aTtMocdepsl.

Muorue npo6eMbl COJTHEUHOH CHCTEMbI H €€ 3BOJIONHH BHOBb 00pe/H
MHTepeC W KHU3HEHHOCTb, KaK TOJbKO MBI OULYTHJIH HX OJM3KOe paspe-
ILeHHe.

[1pu mepecMoTpe TeKcTa 51 MbITaACAd COXPAHUTb yX NEPBOTO BapHaHTa
KHMIH M He YBJEKaTbCSl TeMH MOPa3sUTeNbHBIMU JOCTHIKEHHSIMH TEeXHH-
KH, KOTOpPBIe CTO/Ib 3aMeuaTeIbHO NPOSIBIAITCS B IIPOLECCE PACIIHPEHHS
HalllUX TOPH3OHTOB. Y POBEHb, HA KOTOPOM H3jaraeTcsi MaTepual, oc-
Tajicsl HEeH3MEHHbIM, XOTS IOHble YMTaTeNd M HaHAyT 3TOT yPOBEHb OT-
HOCHTEJIbHO Gosiee MPOCTHIM, YeM Ka3aJaoCh ydalluMcs HX Bo3pacTa ABaj-
naTh JeT Hazajg. QueHb XOPOLIO, YTO HAayuHble H TEXHHYECKHE MO3HaHHA
yYalMXxcsl HALIMX BBICIIHX H CPEIHMX yuyeOHbIX 3aBeJeHHI Heu3Mepumo
BO3POC/IM M MPOJOJKAOT pacTd. TeM He MeHee B 3TOH KHHIe BCe Mare-
MaTHYeCKHe BBIKJIaJKH{ OMYIIEeHbl, a HayyHble MEeTOAbl ¥ IPOLECCh OMHu-
CaHbl B caMOfl MO BO3MOMKHOCTH mpocTeieil Gopme, 4ToObl KHHIA OKa-
3a7ach JOCTYMHOW KaxIOMY, He HMelolleMy CHenudanbHoro o6paso-
BaHHS.

1 Gnaronapen Ko3Hy 3a pPyKOBOAsIME YKa3aHUsl B OTHOIIEHHH HC-
TopHueckoro marepuana, 4 Koiinmepy s3a creuranbHO mpefocTaB/IeHHbIe
um dororpadun JIyusl. Ocobyio GnarogapHocTs s Bhipaxaio Craiidepy
3a paspelleHre BOCIOIb30BaThCsl MOMyYeHHbIME Ha o6cepBaToput Jloy-
sana goTorpadusivi, MHOTHE M3 KOTOPBIX MO cefl JAeHb, Kak u 20 jer
Ha3ajl, sBJASIOTCA BEpIIMHOA BO3MOXKHOro B jene doTorpapurosanus
TJ1aHeT.

Dped JI. Yunna
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ﬂepBoe 3HAKOMCTBO C IIJIAHETAMH

[TaTe sipkuX nyaHeT ObIIM H3BECTHBI JIOAAM Ha MPOTSKEHHH MHOTHX
THICSUEJNETHH, HO B IPEBHOCTH HX CUHUTA/IH 3araJ0O4HbIMU HEOOXKUTEN SIMH,
JIBH2KEHH s KOTODBIX, MO-BUAHMMOMY, OTPaKaloT NPHUYAbl 3THX CBEpXue-
JIOBEUECKHX CyIlecTB. [ peBHerpeueckue U pUMCKHEe MU(]BI XOpOLIO H3-
BecTHbl. Mapc 6bu1 6orom BOHHBI, BeHepa — Goruneil no6BH, a Mepky-
pHil — CBOEro pojia Majlb4uKOM Ha moberymkax. B Haile Bpemsi moso-
JKeHHe H3MeHHsn0ch. CoO3[aHHbIE YeJTOBEKOM KOCMHUECKHe almapaThl
MOryT 00J1eTeTb BOKPYT IJIaHET U CecTb Ha UX MOBEPXHOCTD.

HelHe niaHeTsl — 3TH MacCHBHble LIapbl, COCTOSIIIME H3 2Kese3a,
KaMH$l U rasa,— HMEIOT pealbHYIO 3HAaUHMOCTb KaK AJIs HalleH XH3HH,
TaK M JJs Hamero oopasa Mbicsiefi. Mbl pacrosnaraeM BO3MOXKHOCTBIO
MIOMCKOB JKHMBBIX OPraHu3MOB, KOTOpble MOIVIH Pa3BUTbCH HE3aBHCHMO
OT KU3HU Ha 3emyne. MaTeMaTHUecKye pacueTbl TPAeKTOPHE AJIsl HAUIUX
KOCMHMYECKHMX aMmnapaTtoB — 3ajaya cyry6o TexHuueckas. Bompocsl
cocTaBa atMoceprl, TeMnepaTypbl H TNPHPOLLI MJIAHET NMPUBJIEKIH BHHU-
MaHhe MHOTHX JIIOJEH — He TOJNBKO YYeHbIX, HO W HHXKEHEepOB, 3KC-
NepyMEHTAaTOPOB, KOCMOHABTOB, MOJHUTHUECKUX JesATesel, BOEHHBIX,
PYKOBOAMTeNEl YupekIeHHWH W npednpusaTdd u Ap. B pedynbtate
NoC/AeIHUX JOCTHXKEHHH acTPOHOMHS KaK Obl MOKHHYJA CBOIO GalllHio
M3 CJOHOBOH KOCTH M BbIIJIA HA PHIHOYHYIO MJIOMA/b, d IJIaHEThl CTa-
JIi VISl HAac caMbIMH OJIHIKaALIUMH COCENSIMH.

[To Mepe HakomieHHs IONOJHHUTENBHBIX JAHHBIX KaxkAasi MJaHeTa
npuoGperaer GOMbIIYIO MHIMBHAYalbHOCTb M CTAHOBUTCH Bce Gosee
MHTEPECHOM. EXeroino omuu 3ajnaum, mocTaBieHHble B MpebILylIeM
rofy, paspellaiTcs, a Apyrue, KOraa-To KasasliHecsl Hepa3peunMbIMH,
NepexonsT B pa3psij MOLLAIUIMXCS pa3penieHnio. YTo6bl OLEHUTh 3KC-
nepuMeHTa/bHble OTKPBITHS! H TEOpeTHYECKHEe BbIBOAbI COBPEMEHHOH
TNJIaHETHOH aCTPOHOMHH, HaM CJieflyeT O3HAKOMHUTLCS ¢ (DOHJOM yKe Ha-.
KOIUIEHHBIX 3HaHHH.
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[Tpexkpe ueM NMPHUCTYNMHTH K M3YYEHHIO COJIHEYHOTO CEMEHCTBa MJias
HeT, MX BaccajiOB M Apyrux obHTaTeseidl 3TOro 1apcTBa, HEOOXOAUMO
NpeJCTaBUTh HX.

KaxknoMy u3BECTHO, 4TO BCTpeuYa C MHOTOUHCJIEHHBIM CEMEHCTBOM
B LIEJIOM MOXKeT GbITb OJHOBPEMEHHO H PaJOCTHO! M OCTaBJISIIOIIENA MHO-
XKecTBO HesicHOro. [TosToMy Mbl cHauala HACKOPO MpeNCTaBUM BCceX,
a 3aTeM MOTPATHM HEKOTOPOe BpeMs Ha KaxJOro ujeHa CeMbH, YTOObI
3aBs3aTh ¢ HUM 6ojiee TeCHOe 3HaKOMCTBO.

[Tnanersl Tak Majbl MO CPABHEHHIO C FPOMAJHBIMH PaCCTOSTHHSIMH
MEXJly HUMH, a OTpaXkaeMblii HMH COJIHEUHBIH CBET Tak cab B CpaBHe-
HHH C ocjienmuTeNbHbIM cusiHHeM ConHLa, 4TO HET TakOro MecTa, H3
KOTOpOro Bce OHU Obwid Obl OMHAKOBO XOPOLIO BHIHBI.

Puc. 1. OpGHTH BHYTpPeHHHX NJaHeT B NpoeKHuH. OTHOCHTENbHbIE
pasMmepsl IJaHeT JaHHl B Macwmrade, B KoTopoM auamerp ComHua Guul Gb
paBeH mpuMepHO 1 .

Hama 3emnst B KauecTBe OJHOTO U3 yAOOHBIX MYHKTOB AJ1s HabJofe-
HHMH MUIaHET, MO CYLIECTBY, MECTO BIOJIHE YJOBIETBOPUTENTbHOE, eC/lH
He CYHTaTh TOJCTOrO cjiosi aTMocdephl Hal HaMu. Tak Kak HaM Bce paBHO
HeoOXOAMMO Npeojo/neBaTh 3TO NPeNnsTCTBHE, TO €C/H pedb UAET He O
KOCMHYECKOM KopabJie, Mbl MOXKEM C paBHLIM YCIIeXOM B HallleM BooGpa-
KEeHHH OTOHTH elile Aanblie oT ConHIla, HanpuMep, Ha paccTossHue fOmu-
Tepa, OTKyAa XOpOLIO BHAHA BHYTPEHHSS 4acTh CONHEYHOH CHCTEMBI
(pue. 1). Kax BunHo u3 puc. 1, ConHIle HaXOAUTCSI IOYTH TOYHO B LIEHTPe
my1aHeTHBIX op6uT. Ilpuunna atoro oyenn nmpocra — B ConHIle cocpeno-
ToueHo 99,886% Macchl Bceil cucTeMbl, TaK uTo GJarofapsi CBoeMy rpa-
BHTallHOHHOMY NPHTsKeHHI0 COMHIlEe TIOJHOCTBIO ONPEAeNseT ABHXKEHHE
TJIaHeT.

Jlanee MOXHO 3aMeTHTb, YTO OPOHTHI IJIAHET JI€XKAaT MOYTH B ONHOH
HJIOCKOCTH, OueHb OJIM3KOH K JKAunmuke — TMJIOCKOCTH oOpalleHust
3emnn Bokpyr ConmHia. DTO mpeAnoyTeHHe cO CTOPOHbI MJIaHET B OTHO-
IIeHHH BbIOOpa O6IIe# IMJIOCKOCTH JABHKEHHS, NO-BUAUMOMY, He cayuaii-
HO. XOTsI 3TO CTPOro ¥ He AOKa3aHO, HO BecbMa BO3MOXKHO, B 3TOM BH-
HoBaT [OnuTep, Tak Kak Macca 3TOH miaHeTsl B 317 pa3-Gosblue Macchl
3emau u B HeM cocpenoToueHo 0,7 obmielt Macchl miaHeT. BesycnoBHO,
IOnuTtep sBnsieTcs ryiaBeHCTBYIOLIEH MJIAHETOH W CBOMM TPaBHUTAIHOH-
HBIM [PHUTS)KEHHEM OH MOT Obl BO3eHCTBOBATh HAa OPOUTH APYTHX MJja-
Hetr. Ho, KoHeuHO, cymecTByeT 1 Goee BeposiTHasl BO3MOXKHOCTb — Bce
IyiaHeTsl 06pa3oBanuch B ONHOH MIocKocTH. OZHAKO 3TOT BONPOC HaM
LIPEACTOUT H3YYHTb NO3JHee. :

N

Mepkypuit — camast Manasi U3 N/1aHeT U JBHXKETCS OHA MO CaMOH
MeHblIeH opOuTe, HO 3Ta OpOHTa OTKJOHEHa OT OOIIeH IJIOCKOCTH Ha
7°, B TO BpeMsi KaK IUIOCKOCTH JBH2KEHHS APYIHX BHYTPEHHUX [JIaHET
OTKJIOHSIIOTCS OT 3TOH IIOCKOCTH He Gosee, ueM Ha 3°. :

Jlyist u3MepeHHsl PacCTOSIHUE B COMHEUHON CHCTeMe MBI JOJIXKHBI BOC-
0/1b30BaThCs €IMHMIEH ropasjo Gosblueil, yeM Jyisi H3MepeHHsl pac-
cTosiHUi Ha 3emye. YJ00Hee BCEro acmponomuueckas edunuya (a. e.),
KOTOpasi paBHa CpelHeMYy apU(METHUECKOMY MEXIy HauOOJBIIHM H
HaUMeHbLIUM pacCTOosHUAMH OT 3emiu Jo ConHla, Ha3bIBa€MOMY acTpo-
HOMaMH CpeOHuM paccmosaHuem 3eMin. DTa OCHOBHAS! eIMHHIIA H3MEePeHHH
COIVIaCHO acTPOHOMHUYECKUM HM3MEpEeHHSsIM U JaHHBIM pajHosioKaiuu Be-
Hepsl cocTapsieT npuMepHo 150 000 000 &m (cMm. cTp. 47).

Paccrosinue 10 Connna, eciiu ero BbipaxkaTh B MPHHATHIX Ha 3emye
eIUHUIAX JJIUHBI, TpoMagHo. CaMoJeTy, JeTsIeMy CO CKOPOCTbIO 3BYKa
(1200 km/uac), notpeGoBanoch Gbl Ha TaKOH pefic B ONMH KOHel[ 14 JjeT,
a pakeTa, MpoJeTamllas 3a OQHY CeKyHILYy 8 xm, mpubblia Obl Tyna
gyepes 7 MecsueB. Ecam Takue paccTOsSIHHSI MOKaXyTCs GOMBIIMMH,
BCIIOMHHUM, 4TO GOJIBIIMHCTBO H3 HAC MPOBOAHUT CBOIO XKU3Hb, HAXOISICh Ha
OJIHOH U3 caMbIX HeOOJBIUHX MJIaHET COJHEYHOH CHCTEMBI, He HMesl BO3-
MOKHOCTH XKHTb «60Jiee MOMHOH KUSHBIOY B NpocTopax BceneHHOH.

B JeficTBHTEeNBHOCTH acTPOHOMHYECKAs €IMHHIA CJAHIIKOM Majia
U HeyJOOHa INpH BBIYMCIEHHH PACCTOSIHHE MEXIY 3BE3IaMH; JJIs 3TOM
eJH YacTo MOJNb3YIOTCS ropasjao Oosbliel efHHHIEH — PacCTOSIHHEM,
KOTOpOe CBeT MPOXOIUT 3a OAHH rof. JTa eIHHHIA, TAK XKe KaK H 4ic-
JIEHHbIE XapaKTEePUCTHKH I1aHeT, npuBeneHa B [Ipunoxenun 3. Y1p06-
Hasl cxeMma MIJs 3aNOMHHAHHMSI PacCTOSTHUE IUIaHeT — 3akoH boxe —
naHa B [Ipunoxenun 1. !

Cpennee paccrosiHne MexAay Mepkypuem u ConmHueM cocTapiser
Bcero 0,39 a. e., 1yst Beneprl ato paccrosinne —0,72 a. e., ana 3emau —
1 a. e, ina Mapca —1,52 a. e., aas IOmutepa —5,20 a. e., T. €. yBe-
JINYEHHE PACCTOSHUH MPOUCXOAUT JOBOJIBHO DPABHOMEPHO, 3a HCKJIIOYe-
HueM 6osbIIoro HHTepBatda Mexny Mapcom u IOmutepom. B stom uH-
TepBasie OOHapy»KeHbl THICAYHM MaJblX NJIaHeT — acmepoudos (puc. 2),
3aN0MHSOMMX TO NPOCTPAHCTBO, B KOTOPOM MOrjia Obl JBHTaThCs Ka-
Kasi-HuOyab Gosbluasi MIaHeTa (CM. MOANMHCH K puc. 7). Pasmepsl 3Tux
acTepouIOB PasHOOOpa3Hbl — OHM OBIBAIOT KaK BEJHUMHOH C TOpy aua-
METpOM Topsiika 1,5 km, TaK ¥ BeTHYHHOH ¢ GOMBIIOH OCTPOB, HAPUMEP
[lepepa, nonepeyHuK KOTOPO# 0K0JO 770 km. BTOpo# Mo BelnumHe ac-
tepoun, [annana, umeer nuamerp 490 km, a AuaMeTp TPeThel MO BesH-
uriHe BecTol paBen 384 k. JIpyrux GObLIMX acTePOHAOB, KOTOPhIe GBLIH
Obl elle He OTKPHITHI, HET, HO CYIIECTBYET MHOKECTBO — cBbire 50 000—
manbix. M3 Hux okono 2000 3aperncTpHpOBaHBI, a MPOYKHE TOXKE MOKHO
6e110 GBI coTorpadupoBaTh, HO MPH MOMOIIH GOJiee MOLIHBIX TeJeCKO-
nOB. ATH IVIaHeTH HauJerdafmero Beca, XOTs H BHOCAT HHUTOXKHO Ma-
JYI0 10110 B OOLLYIO MacCy COJIHEUHOH CHCTEMBI (IPUMEpHO /5., Macchl
3emsiH), 3aCTaBJISIOT ACTPOHOMOB MHOTO HAaGMIOAATh M BBIYHCIATH. OHH
NPEACTaB/SIOT COGOH MpeKpacHble 3K3eMIUIAPHL /IS TPOBEPKH PasHOTO.

THE .



polla TeOpHH M CJyKaT BCIIOMOraTeJbHbIM MaTepPHAJOM IIPH MOMBITKax
HalTH pasrajKy NPOHCXOXKIEHHS COJHEUHOH cHcTeMbl. BO3MOXHO, oHH
o0pas3oBaluCh NIPU pacrnane BCJENCTBHE CTOJIKHOBEHHH HEOObLIMX MJa-
HeT, IBUTaBIIKNXCS B MPOCTpaHCTBe MexAy MapcoM u IOnuTepoMm.

Puc. 2. 3HamenuTHil actepouj Jpoc ocrasasieT cael Ha ororpaduH, caenaHHol
¢ GOJIBILIOH BHIZEPIKKOMN, TAK KaK OH JBHKeTcsl Ha ¢oHe 3Be3l. (Potorpadus cpenauna
na Mepxckoit o6cepBaTopHH.)

Camu maHeTbl BO MHOIOM OTPaXKaloT XapaKTepHble UepThl TeX ApeB-
BUX GOroB, B YeCTb KOTOPbIX OHH ObIH Ha3BaHbl. MepKypHil H B caMOM
Zene OBbICTP M MaJs, Kak nosaraeTcst NocbUIbHOMY. [I/isi mosmHoro o6parie-
nus BOKpyr CosHua emy Tpedyercsi Bcero 88 CyTOK, T. €. MeHee YETBEPTH
Hawero roga. Ero amamerp cocraBasier gumb 0,4 auaMerpa 3emid.
Haxe stoT HeGombimoi auametp (5000 xm) HacTONBKO GOJblIE AHaMeTpa
Llepeprl, uto MepKypHuii MOXKHO C MOJNHOA YBEPEHHOCTHIO CUHTAThL MJia-
HETOH, a He KPYMHBIM acTeponzioM. Ilepnon Bpaienns Mepkypus pa-
BeH ero neprofy obpaienus Bokpyr ConHua, nosromy Mepkypuii Bceraa

o JiF i

Puc. 3. «Crapas» Jlyna. (®otorpadus cgenasa na JIHKCKOI 06cepBaTopuH.)
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ob6pauien kK ConHiy onHoil cTopoHoi *). K HecuacTbio, 3Ta nuaHera
TaK Mana ¥ NpH Ha6/IofeHusX ee ¢ 3emu cTob 6anska K ComHiy, uTo
IeTalil ee NOBEpXHOCTH TPYAHO pa3jHYHTh.

Benepa — Ge3ycnoBHO «cecTpa» 3emaH. OHa HMeET IOYTH TOYHO
Takoi xe auamerp (96%), nepuon o6paiienus Bokpyr ColHIA HEMHOTO
xopoue (225 cyTok), a Macca coctapiser 0,8 maccel 3eman. Bewepa,
Kak M 3emisi, OKyTaHa NMPOTAXKEHHOH aTMochepoli; MMEeHHO 3Ta Henpos-
pauHas atMocdepa HacTONBKO IOJNHO CKPBIBAET JeTaju MOBEPXHOCTH,

¢

Puc. 4. ®asn Benepul pis 3emsoro HaGuwozpatens. (Cwu.
cooTBeTCTBYIOIHE (oTorpadus Ha puc. 5.)

uTO MBI HE MOXKEM Jla’Ke FOBOPHTb YBEPEHHO O CKOPOCTH BpAllleHHs MJ1a-
HeTbl. Ha ocHOBe KOCBEHHBIX JAHHBIX U PaAHOJOKAIIMOHHBIX HAGMIONCHUH
Mbl [OJIaraeM, YTO NMEPUOL AOJ2KeH ObTh GOMbIIUM (IVI. 12), BO3MOXKHO,
paBHBIM 225 CyTKaM, T. €. TAKUM ke, KaK NepHOJ OOpalleHk MaaHeTbl ™ *).
Jlaunble paguoHab/IOleHHH yKa3blBalOT HAa TO, YTO HEBHUAMMAs MOBEPX-
HOCTb BeHepbl, BO3MOXKHO, O4€Hb TrOpsiua ¥ TeMmmepaTypa MOXKET GbiTh
315° C u Beime. HabmioneHus o6enx 3TUX BHYTPEHHHX ILIAHET YCJIOXK-
HEeHbl TeM OOCTOSITENIbCTBOM, 4TO BCerJa Mbl MOXKEM BUIETH JIMIIbL OCBe-
mennyo ConHIEeM uacTb MX moBepxHocTH. Korza Benepa naxomutes
Gauxke Bcero K 3emse, OHa HMeeT BUJ TOHKOIO cepna, MofoGHOro cepry
Jlyubi 61u3 HOBOMYHHA (puc. 3), TaK KaK B 370 BpeMsl Benepa Haxoaut-
csl mouTd Ha TpsiMOH, coeauHsomed 3emmo ¢ ConHueM. Ha puc. 4
MOKa3aHbl pas/HyHble IM0JI0KeHHs1 BeHepel, cOOTBEeTCTBYIOMWHE (OTO-
rpadusm Ha puc. 5. HasBanusa n 0603HauyeHHs] PasJHUHBIX KOHQUTYpa-
mui mianer Jadbl B [Ipumoxenun 2.

Mapc Jayume Bcero XapakTepH30BaThb KaK KapJIHKOBYIO 3eMilio
(iuaMeTp msiaHeTH paBeH NOJOBUHE AHameTpa 3eMJIH) C Pa3peKeHHOH
aT™Mocdepoil 1 pasIHYHMBIMH JeTalsIMH NOBEPXHOCTH (CM. QPOHTHCTHC),

*) HegnaBHo mpoBefeHHbE PajHOJIOKAHOHHEIE HAaGMIOeHHst MepKypHs NoKa3aiy,
YTO TMEPHOJ €ro BpaileHHsi Onpejie/IeHHO MeHbile nepHoga obpamenust BOKpyr Coaxua
H cocraBaser okoao 60 3emHEIX cyToK. ([Ipum. ped.)

**) B Hacrosimee BpeMsi PajHOJOKalHOHHBIMH METOJAaMH TBEPAO YCTAHOBJIEHO,
YTO HanpasJieHHe OCeBOro BpauieHHsi BeHephl o6paTHO HampaBJeHHIO OOpalleHHs! Bo-
Kpyr CosHIa W MEPHOL BpALIEHHs COCTABJs€T NPHOIH3HTENbHO 250 3eMHBIX CyTOK.
(ITpum. ped.)

R

HO 6e3 oxkeanoB. On 06xomut ConHie MeajeHHee — 3a 686 cyTok. On-
HaKo Mapc o6/afaer ABYMsi JIyHaMH HJIH CyTHHKaMH, TOrja Kak Mep-
Kypuii u BeHepa He HMeIOT HHM OnHOro. ATH JBa cryTHuka Mapca
HemuHorum Gouiblie, ueM Obliu Obl Mefianu Ansi Mapca — Gora BOHHBI,
TaKk Kak Gosbluil u3 HAX — P0o6oc — HMeeT NMomepeuHHk Bcero 16 k.
Tleiimoc, Gosee cnalbblii ¥, KaK MO/MarailoT Ha 3TOM OCHOBAHMH, €llle MEHb-
1ero pasmepa, BO3MOXKHO, HMeeT AHaMeTp BCero 8 ku (!).

Puc. 5. Benepa, chororpadupoBanHas ¢ OLFHMM yBeJHUEHHEM B Pa3lMUHHEIX (asax.
(Pororpapun Cnaiipepa, oGeepsaropus Jloysana.)

O cyIecTBOBaHWH 3THX CIYTHUKOB-JIMJIHMIYTOB, KaK 3TO HH yAUBH-
TeJbHO, 6bIO pacckasano Jl:komataHoMm CsugtoMm (1667—1745) B ero
kuure «[lyremectsust [ynnuBepa» (JlamyTa, ri. 3) mpumepHo 3a 150
JIeT 10 X OTKphITHsA (1877 r.). CornacHo coobienuio I'yanuBepa acTpo-
HOMBI 00/1a4UHOr0 OCTpOBa JlanyTel UMeIU He(OJblIne, HO BecbMa COBep-
ILIEHHBle TEJEeCKOMbl, NPH MOMOIIH KOTOPHIX OHH «OTKPBUIM JBe Majble
3Be3[bl WM CIYTHHKA, KOTOpHe obpauiaroTcsi BOKpYr Mapca, npuuem
6snKallIMg yAaseH OT LIEHTpa [VIaBHOH IVIaHEeThl TOYHO Ha TPH ee JHa-
mMeTpa, a 6osiee NajeKMH — Ha NsATh; MepBbIH COBEpIIAET CBOe OOpalleHne
3a JiecAATb 4acoB, a BTOPOH — 3a BajuaTh OJUH C NOJOBHHOH 4ac.
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OTH nepuoAbl OOpalIeHHs OKa3aJHuCh yAHBHUTENbHO GIM3KUMH K MCe
THHHBIM, TaK Kak Poboc obpamaercsi BoKkpyr Mapca 3a 7 yac. 39 MuH.,
a Jleiimocy Ha 310 Tpebyercs 30 yac. 18 mun. Onnako MHdUUeCKHe pac-
CTOSIHHS OT LeHTpa Mapca caHIKOM Belukd — P0o6oc OTCTOUT OT HEro

Puc. 6. Mapc u ero cnyruukn Jefivoc (cresa) 1 ®@oboc (cnpasa).

Ipu pororpadupoBanuu cnabeiXx CIyTHHKOB H306pakeHHe MJa-

HeTbl OKa3aJloCh MEPe/epKAHHBIM H GBUIO 3aMEHEHO H300pame-

HHEM NPH HOPMaBHOH skcnosuumuu. (Potorpadus Caaiidepa,
obcepsatopus Jloysana.)

Bcero Ha 1,4 aunamerpa niadetsl, a Jlefimoc — Ha 3,5 anamerpa (puc. 6).
Bblio Gbl BecbMa MOyUHTeNbHO H3YUHTh JIANMYTSHCKHE OTKPHITHS B Je-
Tandx, HO ['yiiuBep JIHUIL YNOMHHAET, YTO «IamyTsiHe» HaGMrOAATH

Puc. 7. Op6utsl (B mpoekuuy) BHemHHX miaHer BOkpyr Coaunma. [liyton npo-
XOJUT BHYTPH opOHTH HentyHa, HO He nmepecekaeT ee BCJIEJCTBHE PAa3HOCTH HAKJIOHOB.
O6parnTe BHEMaHHe Ha aCTEPOH/Ibl H OTHOCHTENILHO HeGOJIbLIHE Pa3mMeps opouTH Mapca,

AEBSIHOCTO TPHU pas/iMuHble KOMEThbl U ¢ OOJbLIOH TOUHOCTBIO YCTAHOBUJIH
UX MEepPHOIBl «BO3BPAILEHH Y.

Brictpoe nBuxkenue Poboca AesaeT 3TOT CNYTHHK YHHKANbHBIM B
CONHEeYHOH cHcTeme. Ero mepuof obpalleHusl MeHblle MApCHaHCKUX CY-
TOK, cocTaB/isliolKX 24 yaca 37 MHH. Ecau cMOTpPeTb ¢ MOBEPXHOCTH
Mapca, To ®0oGoc BOCXONMT Ha 3amaje U 3aXOLUT Ha BOCTOKE.
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[Tpexxae uem nepefiTH K BHELIHHM IJIaHETaM, OTMETHM, YTO YEThIpe
nnaHetsl — Mepkypui, Benepa, 3emns u Mapc — meficTBUTENBHO
OueHb MOXOXKH JAPYT Ha Jpyra, BCE OHH NPHMEPHO OAHHAKOBOro pa3Mepa
H JIOBOJIbHO IUIOTHBIE, KAaK ec/i Obl ObIH CHe/aHbl H3 KaMHsl HJIH Kejle-
3a. BciencTBHe MX CXOACTBA ¢ 3eMJell OHH CNPaBeIMBO OTHECEHB K
nyaneram 3emrot epynnet. T1nyToH, BeposiTHO, GOJIbIIE BCEro MOXOX Ha
Gonboi npomepswuit actepousi. C Apyroi croponsl, IOnurtep, CatypH,
YpaH u HentyH — cOBepILIEHHO HHbIE MJIAHEThl: MO CPAaBHEHHIO ¢ 3eM-
Jiell OHU THTaHTHI, a IVIOTHOCTh UX MOpsJKa MJOTHOCTH Boxwl. Ha puc. 7
MIOKA43aHO, KaK BBINVISASAT UX OPOUTHI, €CJIH CMOTPETb Ha HUX, HAXONAChH
3a npefenamu op6uthl [lnyrona. Ha Takoii menkomacmrtaGHOH Kapte
OpOuTHI, H300paXKeHHbIE Ha pHUC. |, OKa3aJuCh 3aKJIOUEHHLIMH B IIpe-
IeJax OuyeHb HeOosbIOA obsacTd, okpyxatwomeid CosHie.

[Onutep BBIIENSIETCS CPeAH MJIAHET Kak camasi 6oablias U3 HHUX.
Ero quamerp B 11 pa3 Gosblue AuameTpa 3eMJH, HO NPH 3TOM OH Bpa-
maercst OblcTpee BCSKOH JPYrod MJaHeThl — MPOLOJKUTEIbHOCTh €ro
cyToK HeMHOro MeHblle 10 uaco. IOnuTep Bpaiiaercss HacTOIbKO Obl-
CTPO, YTO 3KBATOp €ro NOoJ AeHCTBHEM LEeHTPOOEXKHOH CHJIbl OKa3blBa-
eTCsl CHJIbHO BbIMsueHHbIM. Tak Kak MmIoTHOcTh IOmutepa Bcero Ha 1/3
6oJiblile MJIOTHOCTH BOJbl, TO HEYAUBHUTENbHO, UTO OH 00/1aJde€T OUEeHb
NpOTAKEHHO! atMocdepor, TonmuHa KOTOPOoi HaM HeusBecTHa. M3Bect-
HO JIMILIb, YTO HAJ TeMH FUTAHTCKUMH OGJaKaMH, KOTOPblE Mbl MOXKEM
BHIETh M3BHE, HMEIOTCS aMMHaK, MeTaH (OOMOTHBIH ra3) U BOLOPOL.
Her comHenu#i, uto BuJuMBble B atMocepe [Omurtepa obpasoBaHus —
obnaka, Tak Kak ¢Gopma uX OecrnipecTaHHO u3MeHsietcsi. OcHOBHas
0COGEHHOCTb CTPYKTYPBl 00/71aKOB — HX BBITSIHYTOCTb B IIOJIOCHI, Mapas-
JeNbHBble 3KBAaTOPY, KakK ecau Obl o6iaka OblIM TOHHMBI «[accaTaMu»,

" KOTOpble BO3HHKAIOT BCJIeICTBHE ObicTporo Bpamenus (puc. 8). Ho, kak

NoKa3blBaeT aHaNn3 paguousnyuenus lOnuTepa, ero BHyTPeHHsIs YacTb
BpaulaeTcsl Kak TBepAoe TeJIo.

Atmocdepsl Apyrux CHraHTCKHX IJIaHET OYeHb MOXOXKH Ha aTMOC-
¢epy IOnuTepa, pasmuumsi MOXKHO OTHECTH B 3HAUHTENbHOH Mepe 3a

‘CUET TOro, 4TO 3TH MJIAHETbl, HAXOAsChb JaJjblle OT Com-ma, HUMEIOT

6osee xononHble noBepxHOCTH. HenTyH, orcrosimuii or ConHua Ha
30 a. e., nosmyuaer or Hero Temna u cBeta B 900 pa3 MeHble, ueM
3emnsi. Ilo cpaBHeHuIO ¢ mpeAnonaraeMod Ha moBepxHocTH HentyHa
TemnepaTypoi (Huxke —180° C) TBepblii YIVIEKHCBIH a3 («Cyxoil Je)
6/1M3 €ro TOYKH IIaBJeHHs] MOXKHO CUHTATh ropsuuM. B 3THX ycioBusix
KaK a30T, TaK U KHUCJIOpOJ, 3aMep3aioT.

XOTsl MJ1aHeThI-THTaHThl XOJIOAHb H HEOOHTaeMbl, HX GOJbIIHE MAcCHI
U pasje/siomye UX OFpPOMHBIE PAacCTOSIHHS MO3BOJSIOT UM YHPaBASTh
YIAUBHTEJIbHO GOMbLUIMMH ceMeACTBaMH CIYTHHKOB. [lepBoe mecTo 3hech
OnsATb-TAKM NpHHajIeKUT IOmuTepy C ero ABEHANUAThIO CHYTHHKAMH;
Ha BTOPOM MecTe cTOUT CaTypH, y KOTOPOToO UX JIeBATL*), B TO BpeMs Kak

*) B nekaGpe 1966 r. ¢dpanuysckuil actpoHoM [oabdioc OTKPHA HeCATHIi
cnytuuk Carypua. ([Tpum. nepes.)



Ypan umeer nath, a HenTyn — Bcero jgBa cmyTHHKa (puc. 9 u 10).
CaMblil IpKui cnyTHHK u3 ceMeiictBa IOnuTepa, [anumMen, Gonbiue Mep-
Kypus, a cnytHuk IOnurepa Kannucto u cnytauk Carypua Tutan npu-
MEepHO TaKoil e BeMHuHHbl. TpuTOH — cnytHuk HenTyHa U JABa cryT-
Huka lOnurepa cpaBHUMBI MO pasMepaM c Hauredl JIyHOH, a AMameTphl

Puc. 8. IOmnurep, cdororpapupoBanHbiii B CHHHX Jyyax [pH nomomu 200- moii-
MoBoro  peduekrTopa; BuAHO Gonbmoe Kpachoe ITsrro.

TIPOYMX KOJIEG/IOTCSI OT pa3MepOB HEGOMBIINX acTepPOHAOB IO MOJNOBHHbI
Auamerpa JIyHasl. Cucremst IOnutepa n CatypHa npefcTaB/siOT cOG0H BO
BCEX OTHOILEHHSIX B MHHHATIOPE COJHEYHYIO CHCTEMY, 3a HCKJIOYEHHEM
TOrO (haKTa, uTO MJIAHETHl He M3/IYYaioT CaMH CBET, a CBETAT JIMIIb OTpa-

Puc. 9. Hentyn u Tpuron.
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Puc. 10. Catypn ¥ ero uetnipe cnytuuka: Turan (saBepxy), Pes,

Huona n Ternc. Konbua n guck CarypHa TiepelepKaHbl U NOITOMY

«cnunkce». dortorpadus cpenaHa nNpH NoOMOUM .82-1i0fMOBOrO
peduiekropa o6cepatopun Mak-JloHanbn.
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xeHHbIM cBetoM CousHia. Bosbuive nianeTsl 6ojiee MacCHBHB N0 CpaB-
HEHHIO CO CBOMMH CaMbIMH KPYTHBIMH CTyTHHKaMH, 4eM CoJHIe no cpas-
HeHnwo ¢ fOnurepom unn CaTypHOM.

Eme nopasuTesbHee CXOACTBO C COJHEYHOH CHCTEMOH B LEJIOM B
cucreme CaTypHa, TaK Kak 3Ta IJaHeTa He TOJbKO YIOpaBisieT
IEBSTbIO CMYTHHKAMH, T. €. TeEM K€ YHCJIOM, 4TO H YHCJIO H3BECTHBIX
IaHeT, ABHKYIuXCcs BOKpyr CosHIa, HO 00/1ajaeT Takke CEMEHCTBOM
MHHHATIOPHBIX acTepPOHIOB, oOpasymomux Gosibmive Kosabua (puc. 11).

Puc. 11. CarypH — nyaHera, OKpPYXeHHasi KOJBIIaMH.

DTH KOJblla HACTOJABKO GMH3KH K camoMmy CaTypHy, uTO MpH paccMoT-
PEHHH B NepBble HECOBEpIIEHHbIE Te1€CKONbl OHH Ka3aJHCh YIIKaMH HJIH
NpUAATKaMH [1aHeThl. [anuneil, nepBbIM YBUIEBUIHH YeTblpe SPKHX
cnytHuKa IOnurepa, unoraa pucoBan CaTypH COCTOSIIMM U3 TpeX dac-
Tell — IEHTPAJILHOrO TeJia U IBYX CHMMETPHUHBIX GOKOBBIX OTPOCTKOB
(puc. 12). HelHe MBI 3HaeM, yTO KOJbLid COCTOSAT H3 HeGOJBIIHX 06JOM-
KOB BeIecTBa, MOKPHITHIX JbJOM H obpamaromuxcss Bokpyr CaTypHa
B OJHOH MJIOCKOCTH. TOMIIHHA KOJIell OueHb Majia, NPH CPaBHEHHH C

HX IHPHHOH KOJIbLA KaXYyTCsl TOHbIUE JHucTa Gymaru. Ecan cmoTpers
Ha KOJIbIA MOJ Pa3/IMYHbIMH YIJIAMH, OHH BBHINVISIASIT I10-PA3HOMY; eC/IH
CMOTpeTh ¢ pebpa, KOJblla He BHJHBI, 4 MOJ HauOOJbIIHM BO3MOMKHBIM
yIJIOM OHH BBITISAAAT JOBOJBHO HIHPOKHMH.

Eme nanbiue, yem HenTyH, HaXoAUTCst OTKpbITast mocaeHell Miaxe-
Ta [InyTon. O I[InyToHe KaK 0 miaHeTe U3BeCTHO oueHpb Masio. COracHo
Haubosee JOCTOBEPHBIM cBeleHHsIM [InyToH ropasno Menbime 3emiu
U MeHee MaCCHBEH; MepHoi ero BpauleHus 6 cyT. 9 uyac.; BeposiTHO, y
[TnyToHa Her aTmocdepshl.
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Puc. 12. Pauuue sapucosku CarypHa.

YUToOb! 3aBepIINTh Haine Gersoe 3HaKOMCTBO C COJTHEUHBIM CeMeficT-
BOM, CJIEAyeT YyNOMSHYTb O 3aMeuaTe/bHbIX KomeTax (puc. 13). drtu
YAMBUTENbHbIE CTPAHHHKH MOPOXKAAAH GOMbllle CYeBEPHLIX CTPAXOB B
CO3HAHHUH JIIOJIeH, YeM Bce Jpyrue HeOecHble Tesa. BOJBUIMHCTBO KOMeT
ABHKETCS 10 OYEHb CHJIBHO BBITAHYTHIM OpPOHTaM M TPUGIHNKAETCH K
CousHily 3a Bpemsi OZHOro 060pOTa Ha OYEHb HENpPONOIKHUTENbHOE Bpe-
msi. [Toka KOMeTsl HaxonsATCest Aaneko oT COMHIA, OHH CIHIIKOM CJ1a6h
4TOGbl HX MOXKHO OblIO HAaGMIOAATE, HO MpH HAHGOMbLIEM npnénmxeﬂmi
K CoMHLy B nepureldu sIPKOCTh KOMET Pe3KO BO3pacTaer.

B 3TOT 0Tpesok BpemeHH KOMETH CTAaHOBSITCS! BeChbMa AKTHBHBIMH
P 3TOM OHH TEPSIOT 3HAYMTENbHYIO YacTh CBOErO BellecTBa, 06pa3y;;
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B NPOCTPAHCTBE BOKPYT CBOMX sifiep GOMbIIYI0 KOMY — OOOJNIOUKY (CM.
puc. 13), cocTosiiyio H3 ra3oB U HeOOMbMINX NbLIEBHIX YacTuil. ConHeu-
HBIH CBET W ra30BbId «COJHEUYHBIH BeTep» OTIOHSAIOT rasbl H MbUIb OT ro-
JIOBbl KOMEThI, B pe3ysbTare yero obpasyercs G0JbIIOH XBOCT, a HHOTJa

Pué. 13. Tomora komerm Yunmaa — Bepuackonn — Kionuna
28 ¢espans 1943 r.

M HECKOJbKO XBOCTOB, KaK NPaBHJO, CJIOXHOH CTPYKTYphl. CTpoeHue
1 IpKOCTb XBOCTOB IIOKa3aHbl Ha puc. 14. B HacTosiuiee Bpemst 60JIbIINH-
CTBOM acTPOHOMOB NIPHHSITA THIIOTE3a aBTOPA, COIVIaCHO KOTOPOH KOMe-
Thl, NpeACcTaBasonHe co60H LIapbl U3 3aTPsI3HEHHOTO JbJa, CTAHOBATCS
aKTHBHBIMH JIMIIb TpPH AOCTaTOuHOM mpuOiumxenun K CoJaHLY, KOraa
Jie]l HauhHaeT HCHapsThCs.

B mocnenyromux rnaBax Mbl MO3HAKOMHMCS O/IHMXKe ¢ KaXKIbIM U3
UJIeHOB COJIHEUHOH CeMbH, ¢ KOTOPHIMH Mbl BCTPETHJIHCH B JaHHOH Iia-

— ) =

Be. Kaxbiit U3 HHX MMeeT CBOH «XapaKTep», KOTOPbIi CTAHOBHTCSH Mo-
HATHee npu Gosee GIM3KOM 3HaKOMcTBe. CYLIECTBYET TaKxkKe HeMajlo

Puc. 14. Ise cororpadun komersi Tannes. Bo BPeMSl SKCIO3HIHUH
TEJECKON  CTeJOoBal 3a [BHMKEHHEM KOMETHl, NOSTOMY H306PaKeHHs
3Be3] NMOJIyUYHJIHCh B BHJE YEPTOYEK.

Bo§6y>leaioumx JIOGONBITCTBO NPOGJIEM H [1aXKe HEeCKOJIbKO «CEMEeHHBIX
TalH», KaCAOHXCsl CTPOEHHsI ¥ MPOMCXOXKIEHHS COMHEYHOH CHCTEMbL.

B crenylomeii rnase Mbl paccMOTPUM BaXKHYIO npoGiemy cemeiinoro
€AHMHCTBA U MO3HAKOMHMCS C TOH CBSI3yIOIIEH CHJIOH, KOTOpas yAepxKu-
BaeT KaxJ0ro 4ieHa CeMbH Ha CBOEM MecTe.
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ﬂoqemy COJIHEYHad CHCTeMa He pacrnagaeTcd

MoryecTBeHHasi ¥ BceoObemsromas cusa nossosasier ConHuy yaep-
’KUBaTh IJIaHEeTbl HAa MX OpOMTaX W JaeT BO3MOXHOCTb TJaHeTaM yJlep-
KMBaTh CBOM CHYTHUKH. OTKpBITHE 3aKOHA BCEMHPHOIO TATOTEHHS,
KOTOPBIA OMMCBHIBAET 3Ty CHJY, NPEACTaBJAseT COO0H TPaHAMO3HBIA MOJ-
BHUI yesioBeueckoro yma. TOJbKO reHHalbHBIH ydeHbli, MofoOHbIH Kca-
aky Hetotony (1643—1727), mor, ucxons U3 Hab/MIOAATENbHBIX JAaHHBIX
¥ TEOpHH CBOEro BpeMeHH, PasBUTb HOBYIO OTpacjb MaTeMaTHKU /st
peilleHHs] JAHMHAMHYECKHX 3ajlay, a 3aTeM, OOBENMHHB HAOMIONEHUS
MaTeMaTHUeCKYIO TeopHuio, copMy/aupOBaTh MPOCTOH, HO YHHBEpCA/b-
Hblll 3aKOH. YTOOBI J1yuIlle NOHSATh, CKOJIb MHOIOro JocTUT HbioToH, 6po-
CUM B3IVISI Ha3al HA Te OCHOBBI HAYKH, M3 KOTOPHIX OH HCXOAHJ B CBOHX
U3bICKaHUAX.

B Teuenue ABYX BEKOB, NpelIeCTBOBABUIMX JesTeNbHOCTH HbioTo-
Ha, HECKOJbKHM eBPOMEeHCKHM y4YeHBIM yAanoch coGpaTh psifi HabGmiojaa-
TeJbHBIX JaHHBIX H apryMEHTOB, ONpPOBEepraloluX MpeIcTaBleHUe, Cor-
JIACHO KOTOPOMY LEeHTpOoM BceseHHON ABsieTcst 3eMist, MeApo OCBellae-
mast ConmHuewm, a JlyHa, myaHeTsl U 3Be3[bl SIBISIOTCS MPHATHOH s
rnasza gekopauueii. Hukonaio Kenepuuky (1473—1543) npuuutock npu-
JIOXKHTh OTPOMHBIE YCUJIHSI, YTOObl ONPOBEPTHYTh CaMylo HAEI0 O HEMOoM-
BHUJKHOCTH 3eMJii — HJ€el0, KOTOpas O4eHb JJIMTENIbHOE BpeMs MOJep-
XUBajach U ofeperajach MocjaeloBaTeNsIMH JPEBHErPEUecKoro (Gumoco-
da Apucrorens (384—322 rr. 10 H. 3.). B IeACTBHTEIbHOCTH MHOrHE
LpeBHerpeyecKue MbICTHTENH OJarOCKJIOHHO OTHOCHJHCH K usocod-
CKOH KOHLENIUH ABHXKYyLIeAcs 3eMsd, HO aBTOPUTET Apucrorens mpe-
NATCTBOBAJ PaclpoCTPaHEHHIO 3TOH KOHLeNuuH. [[peBHHe NpeicTaBie-
HUS O JABHXKEHHAX IJIaHeT, KOTJAa MpeAnosaranoch, 4To HX BHAAT C He-
NOABUKHOH 3eMIH, mokasdaHbl Ha puc. 15. OGpaTuTe BHUMaHHE Ha To,
yTo 3Ta cucreMa IlTonemest (2-fi BeK H. 3.) HCKJIOUHTENBHO XOPOILIO H
npocTo oTobpaxaeT Habaofaemble (aKTHL.

— 922 —

[Tocne Toro kak uaes o ABHKeHHH 3eMiu 6blaa IIpDH3HaHa BeposAT-
HOH, XOTsl M He Obl1a OKOHYATEJNbHO JOKa3aHa, BO3HHKJIA caenyomas
TpyAHasi 3ajaua — YCTaHOBUTb, KaK U mouyemy 3em/is JBHKeTCs. 3Be3-
Ibl, mpefcTaBadlOmHUe cO00H B IefCTBUTEIbHOCTH JaJleKHe COJHLA, Ha-
XOAATCS CMIIKOM JaleKO OT Hac, YTOObl NPH H3MepeHHUsIX, CHAeNaHHbIX
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Puc. 15. Cucrema Ilronemes. Cornacuo yue-

HHIO JIPEBHENO TIPEKO-ETHNETCKOIO AacTpoHOMa

TTToemes nianersl BHAKYTCS O MATBLIM KPyram

BOKDYT (PHKTHBHBIX TUIAHET, KOTOPBIE ABHXKYTCS

10 GOJIBLINM KPYraM BOKPYT HEMOJBHIKHOH 3eM-

JH (M3 «YueGHHKA oOleldl actpoHomuu» IOHra,
1888 r.).

A2XKe MHOTO JIET CIYCTs MocJe H300pETeHHs TeJecKOna, M0 HX CMelle-
HUIO B TCUEHHE roja 3aMeTHTb KoneGaHHsi 3emau BOKpyr CosHua Ha
150 mMaH. KM B Ty H Ipyryio CTOPOHY. BrojHe MOXKHO 6BbLIO MOHATH
KPHTHKOB HOBOH TEODHH, KOTODhIe DEIUMTeNbHO OTCTAHBATH TOUKY 3pe-
HHs1 O HEMOJABUXHOCTH TBEP/IOi 3emau B npocTpanctse. «Ec/u OHa 1BH-
XeTcs, BO UTO XOTesi Gbl 3aCTaBUTh HAC NOBEPHTB 3TH IOHbIE BBICKOUKH
TO IIOYEMY Ke TOT/ia 3Be3/ibl B TEUEHHE rOJa He COBEpIIAIOT Ha Hebe Ko-
ne6aHuil TyZa 1 06paTHO?» DTOT apTYMEHT SIBJISETCH BIIOJIHE y6enurenn-
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HBIM, H €ro yAaloch ONPOBEPrHYTb TOAbKO B 19 B. MPH HCNONb30OBaHHH
caMbIX TOUHEHIIMX MeTONOB Ha6/mofenuii. bauxkaiimas sBe3fia — [1pok-
cuma LleHTaBpa — HAaXOAWTCS OT Hac Ha paccrosHud 270 000 a. e.
C 5TOr0 paccTOSIHHS PalUyC 3eMHOH OPOHTHI IOJIKeH Ka3aThCsl MEHbLle
TOJILMHBI YEJIOBEUECKOro BOJIOCA, C/IM CMOTpPeTh Ha Hero ¢ pacCTOsHUSA
okouto 14 . TakuM o6pa3zom, rofoBoe Konebanue ITpokcumbl LlenTaBpa
W3MepsieTcsi YIJIOM MEHBUIHM, 4eM BHWMOE JBHKeHHE BOJIOCa, eC/IH ero
cmemaTh Ha fABa ero nonepeunuka. Ilis Bcex Npyrux 3Besll rofosoe
CMellleHHe ellle MEeHbIUE. ‘

Puc. 16. CHUMOK 3Be3jHOro HeGa, CIENAHHEI C BBIEPKKOH 8 uacoB MpU Henox-

BHIKHOI KaMepe, HalpaBJeHHOM Ha CeBepHEIil MOJIoC. Cnen B BHJE TOJICTOH uepThl 0JIk3

meHTpa ocrapieH IlossipHOl 3Be3ZOM. (®otorpacdust nomyuena @pegom Uanmeiem,
JIukckas o6cepBaTOpHs.)

B To BpeMst KaK apryMeHT NMPOTUB ABHKeHHSi 3emyiu Obl1 ewe B
[OJIHOK CcHJe, Bce Gosee U Gosee TPYAHBIM CTAHOBUJIOCH MPEABBIUHCIIE-
uue noaoxeHuit CoTHIA U NJIaHET Ha GYAyliee ¢ TO¥ CTENeHbIO TOYHOCTH,
KOTOpasi COOTBETCTBOBaa Gbl pacTymiedi TOuHOCTH HAGIIONeHHUI. H306-
peTeHHe 4acoB ellle CHIbHee BbisIBHIO HEOGX0AMMOCTb Gosee TOUHBIX Bbl-
uhc/ieHnii ¥ co3[aHusl Gosee 3(QpeKTUBHBIX HHCTPYMEHTOB /IS H3Me-
peHus Hampapienuii Ha HeGe. HeoOXOMMMO GBLIO TOYHO 3HATBH, Kak
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NJiaHeThbl B JIefiCTBUTEILHOCTH JBHKYTCS B pocTpaHcTBe. CyTouHOE Bpa-
menne 3emnu (puc. 16) u ee romoBoe obpalleHde, Kak Mbl Tenepb 3Ha-
€M, BechbMa YCJIOXKHSIOT 3Ty 3aJady, TaK Kak Bce HaO/IOAEHHS MPHXO-
IUTCS BeCTH ¢ 3eMJIH, KOTopasi caMa HaxONUTCsl B JABH:KeHHH. Kpome
TOro, JIy4d CBeTa JONKHBI NPOHTH CKBO3b aTMocepy, KOTOpasi MpH
Ha6ofleHHH GJM3 TOPU30HTA MOXKET HX CHJIBHO OTKJOHSATbL (10 MOJo-
BUHBI rpajyca).
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Puc. 17. Taxkoit nyth npomen Mapc Ha ¢oHe 3Be3[ 3a 4 mecs-
na. Kpyxkkavu HsoGpaxeHsl nojoxkenHss Mapca uepes no-
JyMecsiuHble HHTEepBAaJIbl.

Bausiue BpauieHus 3eMJd U ee aTMOC(epbl MOXKHO B 3HAUUTENbHOH
CTENEHH YCTPaHUTh, €M Mbl OyleM paccMaTpUBaTh OTHOCHTENbHbLIE
NIOJIOXKEHHs 3Be3Jl B HEMNOJBHKHOH CHCTeMe, OXBaThIBalolled Bce HEGO,
a 3ateM GyJieM H3MepPSATh MOJIOKEHHUS IJIaHEeT [0 OTHOLIEHHUIO K 3Be3JaM.
Buaumoe nBH:xkeHHe Mapca BO Bpemsl OLHOIO npomusocmoarus (cM.
Ipunoxenne 2) ero ¢ ConHiem nokasaHo Ha puc. 17. dra npuuynnu-
Basi KpHMBas Ha (oHe 3Be3]| MajO MOXOxkKa Ha IJIABHYIO KPHBYIO
IeHCTBUTEJBHOrO JBHXKeHHsi Mapca B NpPOCTPaHCTBe, NOKa3aHHYIO
Ha puc. 1.

B 16 B. Benukuii gatckuii actponoMm Tuxo Bpare (15646—1601) cze-
Jlan Bce, 4TO MOT, YTOObl yTOUHHTb CBEJICHHUS O ABHKEeHHH IaHeT. [IpuH-
UM ero paGoTel clefoBajo Obl 3alOMHHUTb KaXAOMy HayuHOMy pa6ot-
HHKY, TaK KaK 3TOT NIPUHIMI SIBJISIETCS OTMIETBOPEHHEM CAMOH CYLIHOCTH
NPaBUJIbHOFO MeTOAa HayuHo# paGothl. Tuxo Bpare cosnan camble nyu-
iMe, Kakue OH TOJBKO CMOr cfiesaTh, NPUOOPHI, BEITOAHUI CaMble TOY-
Hble HaOJIOJleHHsl, KOTOpble ObUIM AOCTYNHBI C 3THMHM MpHGOpamH, a
3aTeM TIATeJbHO HCC/IEOBAl CBOM HHCTPYMEHTHI C TeM, uToObl OMpe-
JENUTh BEMHUHHY OXHAAeMbIX OWHOOK. [liuTesbHBIE Ha6MIOEHUS
Mapca, seinonnennsie Tuxo Bpare, Gbliy A€TanlbHO MPOaHANIH3HPOBaHbI
Horannom Kenaepom us BropremGepra (1571—1630). Kensnep nbitancs
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Cpell pasHOro pofa pPacCMOTPEHHBIX WM JBHXKEHWH HAHTH TO, KOTOpOe
COOTBETCTBOBaNO Obl ABHKeHHI0O Mapca. HekoTopbie BHJBI SKCIEHTPH-
yeckMX ABHxkeHHi Mapca Bokpyr ConHLIA MO 4 T H COOTBETCTBOBAIH
uabnonaembiM. Ho Kenusiep 6bl1 ofiep2KHM CTPEMJIEHHEM K HAY4HBIM HJlea-
nam. Biaromapst HacTOHYMBOCTH eMy YAaJd0Ch B KOHIE KOHLIOB OTKPBITH
TP OYEHb MPOCTHIX 3aKOHA, OMHCHIBAIOLIMX IBHMKEHHE IJIAHET BOKPYT
Conrna. IIpocToii 3aKOH, €C/IH OH
OKa3bIBaeTcsi  COOTBETCTBYIOIIHM
Ha6JoleHsIM, Bcerja JAaeT YAO0B-
JIETBOPEHHE U OKPBLISET yYEHOro.
Kenniep 6bl1 yBepeH, YTO OH IIO-
3HaJ UCTHHHOE JBHIKEHHE IJIaHeT,
M BpeMsl MOATBEPAHJIO €ro Npaso-
Ty. OTKpbITHIE KenuepoM 3akOHbI
OINKCHIBAIOT TaKKe JBHXKEHHE KOC-
MHUYECKHX alnapaToB, KOrJa OHH
IBHXKYTCS MEXK]Y NJIaHETaMH C Bbl-
KJIOUEHHBIMH ~ JBHTATeNsIMH, A
TaKxKe [BHXKEHHE CIIyTHHKOB BO-
Kpyr TUIaHeT.

[TepBoiit 3akon Kensepa ycra-
HaBJIUBaeT TOT (PakT, 4To0 opbuma
nAaHeme. — IAAUNC, 8 OOHOM U3
(oKycos  KOmMopozo  Haxooumcs
CoaHye.  dnaunc  npeacTaBisieT
co6O# OfHY H3 CaMBIX IPOCTBIX
3aMKHYTBIX MJIOCKHX KDHUBbBIX; 3Ta
KpHBas BCeria HpaBuJaach MaTeMa-
THKaM, TaK Kak 10 OTHOLICHUIO K

Puc. 18. Tlpu ceuennu konyca mJoc-
KOCTbIO OOpasyioTcsi: a — Kpyr, 6 —
3JIMNC, 8 — napaboJsa, 2 — runepéona.
OTH NIOCKHE KPHBble HA3BIBAIOTCS KO-

Hell MOXKHO cOpMYJIHPOBATH MHO-
2KecTBO MpocThiX TeopeM.ITomyunTs
3JIJIMIIC TIOYTH TaK 2Ke MPOCTO, Kak

Cywectsyer psin Teopem o ¢okyce siuunca. Hampumep, ecin Mbi
NpoBeJeM NpPSIMYIO H3 OIHOro GOKyca K OHOH H3 TOUEK 3/IHICA, a 3a-
TEM OT 3TOH TOYKH IPSAMYIO MOJ TeM Ke YIVIOM K KacaTeJbHOH K JIIHII-
Cy, TO npsiMasi BCErla MPOHJET yepe3 BTOPOl (OKyC, KaK MOKa3aHO Ha
puc. 19. Eme npouie 3Ta 3ajgaua aas
napa6osbl, TaK KaK B 3TOM cjydae
Jyud, BbIXOAdAlHe H3 (¢OKyca, OT-
paxaroTcs MapasJeNbHbIM IIyYKOM.
Ha sTom npuHuune ocHoBaHa paGora
TMPOXKEKTOPOB U aBTOMOOHJIBHBIX (ap.
W, Hao6opoT, npuHUMN JEHCTBHS
OTPaKaTelbHOTO TeJeCKONa OCHOBaH
Ha TOM, 4TO JIYYd CBeTa OT NaJeKOiH
3Be3/Ibl, HAYLIME MapaJieNbHbIM Myy-
KOM, CXOAfATcsl B (OKyce MpH OTpa-
KEHHH OT IOBEPXHOCTH mnapabosiu- A
4eckoro sepkana (puc. 20). Puc. 19. duannc. Paguycrl, npose-

Hpyroe pocToifiHOe BHHMaHHMs AEHHbIE H3 IBYX (OKyCOB, 06pasyior
CBOHCTBO SJIMNICA COCTOMT B TOM, BIRHbe VIIRl € KacaTelbHOk. OKC:
4To cmea paCCTOﬂHHﬁ or JIIO60ﬁ P 3TOro 3JJININCa paBeH
TOUKH 3JUIMNCA 10 ABYX ero oKy- 4
COB — BeJIHYHHA MOCTOsSIHHAsA. JTO CBOACTBO MO3BOJMSIET OYEHb MPOCTO
BbIUEPTUTE JIUNC. BOTKHHMTe ABe MpPOYHBIE OY/NaBKH B JUCT Gymaru
B TOUKaX, KOTOpble 0 6yayT oxycamu. 3aTeM clenaiiTe MeTJIIO U3 WIHYp-

Ka, HaKHHbTE ee Ha 3TH GyJaBKH,

TYrO HaTsHUTe MNeTII0 OCTPHEM

napﬂ‘s”ﬂa KapaHJaiia ¥ HauuHaiTe 4epTHTh

3JUIKIIC, JABUTasi KapaHIalioM Bo-

Kpyr Oy/JaBOK TaK, 4ToObl OH Bce
i BpeMsi HaXOIMJICS BHYTPH TYIO
Naparnenstere nemin (puc. 21). Ecau Gynasku

HUUECKHMH CeueHHsIMH. HauepTHTb OKPYXKHOCTb. DBepercs

KOHYC M [epecekaeTcss NJoc-
KOCcTbi0. KpuBasi, Mo KOTOpOHl KOHyC M IUIOCKOCTb MepeceKaroTcs, u
ecTb 3/auMnc (cM. ceueHue 6 Ha puc. 18). Bbl MOxKeTe, KOHEUHO, [Mpo-
sIBUTb H300peTaTeNIbHOCTb U MPOBECTH TJIOCKOCTh Uepe3 BEepUIMHY, TOraa
MOJYUUTCSI TOJBKO TOUKa. EC/IH MPOBECTH MIOCKOCTh NEePNeHAHKYASPHO
OCH, TMOJYYHTCS OKpYKHOCTb (ceuenue a). [l1ockocTs MOKHO mpo-
BeCTH MapaiiesbHO obpasyollell KoHyca. B mocieqHem ciayuae 3anunc
HHUTJle He 3aMbIKaeTCsl, CTaHOBSICb Mapalboiioil (ceueHHe 8) U Mepexonss B
runepbony (ceueHne e), €ClH CeKyllasi IJIOCKOCTb OyfeT OJHxke K
BepTHKAJIbHOH.

OTH BO3MOXKHBIE BHIbl CEUEHUs HEe COCTABJSIOT HUKAKOH MpPOGaeMbl
IJIsl MaTeMaTHKH, KOTOpasi Ha3blBAaeT BCE TaKHe KDHBLIE KOHUHECKUMU
ceveruamy W Jaxe GopMysupyeT TeOpeMbl, OTHOCSIIHKECS GAHOBPEMEH-
HO KO BCEM 3THM KDPHUBBIM.

Pokyc

R

Puc. 20. IapaGona. Bece paguychi, Bbi-
XojJsmue H3 (OKyca, OTpaxKaioTcsi napa-
Gosiofi B BHJE Napas/elbHOro MyuyKa.

COBMECTHTb, TO OyJeT BbluepueH
MPOCTEAIIMHA  THIIC — OKPYX-
HOCTb.

Corniacho  nepsoMy  3akomy
Kennepa Conuie Beerna naxoaut-
Csl B ONHOM U3 (POKYCOB 3JLIHICA,
opyroil ¢okyc ocTaercsi cBOGOI-
HBIM H TpPeACTaBJAseT co60ii Bcero
JUIbL  MAaTeMaTHYeCKYI0 TOUKY.
Pasnuunble  BO3MOXKHBIE OPOHTHI
H306pazkenbl Ha puc. 22. Banxkaii-
was K CONMHIY TOYKa HasblBaeTcs
nepuceiuem, a Haubomee yuane-

Hast — apeauen. CpellHee paccTosiHHE DABHO MOMYCYMMe PACCTOSHHIY
NMepHrenus W adenusi, i GOMbIIOH MOMyOCH sanunca. Popma OpOHTHI

ONPENENACTCA  3KCUEHMPUCUMenom,

KOTOpBHIA  mpeAcTaBiseT coGoi
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Puc. 21. BriuepuuBaHue JUIMNCA NIPH MOMOIIH IBYX

6ynaBOK H HHTSIHOH NemIH. DTOT METOX xopom, HO

Memaer yaes. Jlyulle NpUBA3aTh IIHYPOK K OJHOH H3
6yJ1aBOK.

Napabona

e

Okpyerocms

Puc. 22. Pasnuunnie op6utsl Bokpyr Connna. KomeTs! IBHXYT:

csi Mo OpGHTaM, KOTOpbIE MPEICTABISIOT COG0i OUeHb BHITSHYTHIE

SJUIHNCH — NoyTH mapa6oas: 61u3 Connna. OpOHTH maHeT —
SIUIHNCH, HO O4YeHb GJHM3KHE K OKPYKHOCTAM.

— 28 —

pa3HOCTb paccTosiHuii adesnusi H Nepuresnsi, NeJNEHHYIO Ha HX CyMMYy.
DKCLEHTPHCUTET OKPYXKHOCTH DPaBeH HYJI0, Mapabosbl — eNUHHIE, a
Tosiel My»Kckoi msinsl — okomo 0,5.

Op6uta 3emau— IOYTH OKPYKHOCTb, €€ 3KCIEHTPUCHTET COCTaB-
JIsieT Bcero '/go. [W1a3y TaKOM 3//IMNC KakeTcsl MOYTH HAeaJbHO Bbluep-
YeHHO! OKPY’KHOCTbIO, HO (OKyC fIBHO He COBMajaeT ¢ LEeHTPoM. Mep-
Kypuit u Iln1yTOH — eMHCTBeHHBIE MJIaHeThl, OPOHTb KOTOPHIX CHJIBHO
OTJIHYAIOTCA OT OKPY2KHOCTeH, WX SKCHeHTpUcHTeThl paBubl 0,21 u 0,25
cooTBeTcTBeHHO. Takum o6pasom, paccrosinue [lnyTona ot ConHua me-
Hsiercst oT 30 a. e. B mepuresuy, T. . GbIBaeT MeHbIIIE CPEIHEr0 PaccTosA-
uus Hentyna, 1o 50 a. e. B adenum.
[TpoBepuM 3TH pacueTsl: cpenHee apud-
metnueckoe 30 u 50 paBHo 40— cpexn-
Hee paccrosiude [lnyToHa B acTpoHo-
MHUECKHX €JMHHUIAX; 3KCIEHTPUCUTET
(50—30)/(50+-30)=0,25.

Bropoit chopmynupoBanubiii Kemnie-
pPOM 3aKOH IBUIKEHHS ellle MpOlle, YeM
nepsblii. OH [WIacUT, 4TO npAamasd, Ces-
soaroujan naanemy ¢ COAHUCM, ONUCHL-
6aem 8 pasHble UHMEepPBAasl 8peMery Pas-
Hole naowadu. DTO O3HAUAET, YTO KOrJa Puc. 23. B paBHee uHTEpBaibi
njasera Haxoaurtcst 6;1u3k0 K CoHILY B ﬁggﬁ:{gﬂu c““é‘“;; coefuHsOmAst
[EPUreHH, OHa JOJKHA JBHIaThCA C paBHb]Teymoma‘l’m‘g}’;‘c'uezf;g;"c‘ﬁg
GonbIIeld CKOPOCThIO, 4eM KOrja OHa Ha- NAHHOTO SITHNCA paseH 0,5.
XONUTCS Jajbllle, Hamnpumep, B ade-
auu (puc. 23). Ias [InyroHa cKopocTk B mepurenuu paBHa 6,1 xm/cek
u B abenun 3,7 sm/cex. OTHOLIEHHE 3THX CKOpOCTeH paBHO °/;, Kak
MOKHO ObIO JOrajaThCsl MO OTHOLIEHHIO 3THX JIBYX paccTOsiHHH. B me-
purenuu (okoso 1 sitHBaps) ckopocTb 3emnu-yBennunBaercs: Ha 0,9 ku/cex
110 CPaBHEHHUIO C €€ CKOPOCThIO B aennu, paBHOH 29,1 km/cek.

Tperu#t 3akon Kensepa — rapMOHHUYECKHH; OH [VIaCHT, YTO K8ad-
pamot nepuodos obpauierus naarem 8okpye CoaHya HAXO0MMCS 8 MOM e
OMHOUweruY, 4mo u Kybel ux cpedHux paccmosuuil. TOT 3aKOH JAeT Jier-
KHH Croco6 BBIYMCAHTH MEpUOf, €ClH H3BECTHO CpefHee PacCTOsIHHE
Tena, obpamraomerocss BOkKpyr ConHua. BelpasuM cpefHee paccTosiHHe
B aCTpOHOMHYECKHX eluHMIax. Halxem Ky6 3Toro paccrosinus. Ksaj-
paTHBIA KOpeHb M3 KyOa paBeH NEPHOAY OOpalueHHs, BbIpaXKEHHOMY B
rogax. Ins 3eman sta gopMysaa yIOBAETBOpsieTcsl KakK CJEACTBHE Ofl-
pe/ie/IEHHsT aCTPOHOMHUECKOH €[IMHHIbLI M TOJa: KBaJApaTHBI KOpeHb
u3 |3 paBed 1; mepuon oGpamenus 3eMIH paBeH OAHOMY romy. s
Hentyna cpeanee paccrosinue coctaBasier 30 a. e., a 303=27 000.
Kopens kBagpatublil 3 27 000 ectb 164, uto paBHO NepuoOay OGpaleHus
Hentyna B rogax. bosee Tounas Benuurna nepuofa 164,8 roga nonyua-
€Tcsl, ecJIM MCIONb30BaTh 00jiee TOUHOe 3HAueHHE CPENHEro PacCTOSHHUS.

[Tpu momouu Tpex 3akoHOB Kemnepa — 3akoHa 3/IJIMIICOB, 3aKOHA
IJ10Mmajedl H rapMOHHYECKOrO 3aKOHa — MOKHO NpeACKasbiBaTh JBHKe-
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HHe MJIaHeT Ha MHOrO JIeT Brepel. B HalM QHH NpPH 3THX BbIUMCJIEHHSIX
YUHTHIBAIOTCSL Bce TPH MOMPABKH: 3aKOHBI (GOPMYJHPYIOTCS HEMHOTO
HHaue, ecJM YYHTHIBATH Macchl IJIaHET;, KaxJas IJIaHeTa OKa3biBaeT
BO3MYIIlalolIee JeHCTBHe Ha JBHXKEHHe APYTHX IJiaHeT; HeOosbllas nom-
paBKa JonXHa ObITb BHECeHa B cjyyae OpOHTHl MepKypHs BCJIEACTBHE
cyuiecTBOBaHHSA 3(peKTa, MpeacKasbiBaeMOro TeOpHeH OTHOCHTEIbHOCTH
JiiHuTelHA.

HpbloTOH OBl BNOJIHE OCBEIOMJIEH O KelJIEepOBCKHX 3aKOHaX, ONHUCHI-
BAIOLUIMX JBHKEHHS IJIAHET, a TaKXKe 3HAKOM C PEeBOJIONHOHHOH HJeel
Tanuneo Tanunest (1564—1642) o ToMm, uTo Bce Teja MAfalOT C OAHOH H
TOH 2Ke CKOPOCTbIO HE3aBMCHMO OT HX pasMepa. [‘anunell npoaeMoHCT-
pUpOBaN cBOIO Hjelo, cOpachiBasi GONBIIOH M MaJblii rpy3bl ¢ GalrHy;
BO3MOXKHO, 3T0 Obl1a [lu3aHckasi najaromas 6awss. [anumeln noanep-
KHMBaJl U IPYryI0 PEBOJIIOIIHOHHYIO HJEI0 O TOM, UTO Tesla B NPOCTPaHCTBe
JIOJIKHBI TIPOJOJIZKATh ABHraThCs GECKOHEYHO HO0JAT0, IO TeX INOop, MOoKa
OHU He OYAYT OCTaHOBJIEHbl KaKOH-1u00 cuioid. Ho xopoio u3secTHbE
pasHorsiacus [anuiesi ¢ LepKOBbIO B 3HAYHTENIbHOH CTeNeHH BO3POCJH
6sarofapsi TOMy, 4TO OH NPONOBeJOBaJ yueHHe KomepHUKa O JBHKEHHH
3emnu Bokpyr ComHua.

Hptoton o6o0uus uaen anuies O ABHXEHHH MaTepHabHBIX Tel
B MyCTOM TNPOCTPAHCTBe U cOPMYJHpOBal HMX B BHIE TpeX IPOCTHIX
3aKOHOB. DTH MPUHIMMbI JBHKEHHS HACTONBKO OOIIEH3BECTHB B Hallle
BpeMsl, YTO 3JleCb Mbl MX TEPeUHCJIsieM TOJNbKO pajiH MOJHOTH. [lepBbli
NPHHIHI [JIACHT, YTO 111840 0CMAeMCS 8 NOKOe UL COXPAHSIEM PasHOMEPHOe
npAMOAUHElHoe d8udcerue 00 mex nop, noKa KaKas-aubo GHeUHAS Cuia
He 8bleedem e2o U3 amoeo cocmoAxus. BTOpol mpuHLUUD yTBEpPKAAET, UTO
YcKoperue 0BUNCeHUSA NPONOPYLOHANbHO delicmayroueli cuae (IO CyliecT-
By, 3TO ONpeJiesieHHe CHJIbl); TPeTHH NPHHIMI yTBepKAaeT, UTo dedicmsue
PAsHO U NPOMUBONOAONCHO NO HAnpasieHuto npomusodeticmeuro. B Haiem
COBPEMEHHOM MHpe MAIlHH SIBHble NMPHJIOKEHHUsS 5THX 3aKOHOB BCTpe-
yaloTcsl moBciofly. HeymeHue H3MepHuTh CHJIBI TPEHHS KaK B BO3MYXe, TaK
M MeKYy IBHXKYIIMMUCS 4YacTSIMH MallHH ObIIO TeM MpensiTcTBHEM, KO-
TOpOE TMOMEIIaN0 OTKPHITh 3TH 3aKOHBI rOPasjio paHblie.

Mest B BUIY BCe 3TH MPUHLMNLI ABUKeHHS, HBIOTOH Havyan pasmbii-
JAsATh Haj TpoGiaemamu IBH:keHH# JIyHbl v maaHer Ilockonbky Gnaro-
Iapsi TATOTeHHIO 3emiisi MpUTsTHBaeT K cebe A0J0KO, MyIIeYHOe sIpo
WM TIEPBIIIKO C CHJIOH, MPOMOPIHOHAALHOH Macce Tesa, TO 104eMy Obl
eii He nputaruBath u JIyny? Ilo Bcem npaBusiam, JIyHe, eclii Ha Hee He
IEACTBYIOT HHKaKHe CHJbl, CJef0Bano Obl JABUTaThbCsl MPSAMOJHUHEINHO,
OJIHAKO B JEHCTBUTEJbHOCTH JIyHA ABHXKETCSl BOKPYT 3€MIH, OMHCHIBAs
kpuByio. CiieoBaTesbHO, B Kax/blH NaHHBI MOMEHT OHa Kak Obl majaer
Ha 3eMJI0, TpUYeM CKOPOCTh NajleHHsl H3MepsieTcs OTKJOHEHHeM OT
npsiMosinHeliHoro ABixKeHHs (puc. 24). Takum o6pa3om, NPUTSIKEHHE
3emnu feficTByer Ha JIyHY ¢ CUJIOH, KOTOpasi MO BeJIHUUHE NOJIKHA ‘ObITh
KakK pa3 TakoH, 4ToObl 3acTaBUTh JIYHY najaaTh Tak, Kak OHa 3TO U Jies1aer.

«Ho KaK cH/la TAroTeHH sl YMEHBIIAETCS C PACCTOSTHUEM OT 3eMIu?» —
cnpocust ce6s HproToH. UToObl OTBETHTb HAa 3TOT BONPOC, OH CHayana
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BbIYMCITHII 3aKOH H3MEHEHHS UEHTPOCTPEMUTE/bHON CHJIbl,— Harmpas-
JICHHOH K LEHTPY CHJIBI HATSIKEHH S, BO3HHKAIOWIEH, ec/iy Bp’amaT}, II; H-
BASAHHBIH K IIHYDKY INap TakK, yToObl ONHH KOHel IHYypa OCTaBaJII)C
HETIOABHXKHBIM B OJHOH TOuKe. HblOTOH YCTaHOBHJI, YTO AJ11 cO371a .
TaKOH LEHTPOCTPEMHTE/NLHON CHJIbI CHJIA MPHTSKEHUs JOJKHA I:\ae:i;f
WaThCsl 0GPaTHO MPONOPLHOHATBLHO KBaJparty pacCTOSIHHSI OT l}IIEHT

MPUTSKEHHS. 3aTeM, HCIOMb3Ysi 3aKOHBI Kennepa, Heioton Hesaszj
CHMBIM CIIOCOGOM J10KAa3aJl, YTO [IAHETH TAKKe JOMKHBI npmﬂmBaTbcHﬂ

Puc. 24. Tajaomas JIysa ©u nagaiomee S16JI0KO
Hoioton npumen x BEIBOZly, H4TO TATOTeHHe Semin
sacrasnser Jlyny nagate k 3ewmie, OTKJ/IOHSIS1 ee Tem
CaMbIM OT JBHXKEHHS MO NPSMOH; COracHo TOMY 3Ke
3aKOHY 516/I0KO JO/KHO MajfaTh c Jiepesa. .
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KHBIE IBHXKEHHS B COJIHEYHORN
5 s YHOH CH
C TOH BbICOKOH CTeNeHbID TOYHOCTH, KOTOpasi BosMoxkHa mpu accﬁ)hge

HOMHUECKHX H3MEPeHHSX (OKOMO —
p (oxomo i)): EauHCTBeHHBIM HCKJTIOUeHHeM

AB/ISETCS 3aberaHue Brepes Nepures Mepkypus IPEMEPHO Ha 43"
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CTOJIeTHe, NpejCKa3aHHOe TeOpPHeH OTHOCHTeNbHOCTH DiHwTelina. ([Tox
yraom 43" OGbin Gbl BHAEH 3pauoOK Jla3a Ha PacCTOSHHM OKOMIO 45 .)
Takum o6pa3om, COMHeYHAs CHCTeMa CYIeCTBYeT Kak Lesnoe Gaaro-
Aapst nputskeHuto COMHIEM IJIaHET, a CHCTeMbl CIyTHHKOB — GJiaro-
lapsl NPUTSKEHHIO IJIaHeTaMH CIYTHHKOB. 3ajaua Oblia OBl Ouenb
NPOCTOil M NOJNHOCTHIO pemanachk Obl 3akoHamu Kemnepa, ecnu GObl me
Takoe HeyJauHOe OOCTOATENbCTBO: BCE IVIAHEThl, KPOMe TOr0, MNpHUTs-
THBAlOT JPYr Jpyra, a Takxke CBOH cmyTHUKH u ConHue. DTO BCeMHup-
HOe NPUTSKeHHEe HACTONbKO YCIOXKHSET 3ajlauy, UTO ee TOUHOE pelleHHe
He cymecTByeT. EnuHCTBeHHOe oOseryaioiiee 06CTOSTeNbCTBO COCTOMT
B TOM, 4TO MacChl IJIaHET ropasfio MeHble Macchl CosHIla, a MOTOMY M
CHJIBl HX B3aUMOJEHCTBHS, NPONOPLUHOHANbHBIE MaccaM, ropasio MeHb-
we, yeM nputskenre ux CosnHueM. AHaNOrHYHO MacChl CIYTHHKOB roO-
pasio MeHblle Macchl X miaHeT. Cliel0BaTeNbHO, NOMb3YSCh 3aKOHAMH
Kennepa, MOXXHO HalTH NpUONHKEHHOEe pelleHHe JJisl JBHKEHHS Iia-
HET, a 3aTeM BBECTH B 3TO pellieHHe HeGOoJbIlNe MONPaBKH 33 B3aUMOJIeli-
CTBHE IJIaHET. DTH NONPABKH HA3bIBAIOT B03MYU4EHUAMU, TAK KaK JBH-
JKEHUsI MCCHelyeMOoii NUIaHeTbl BO3MYIIAIOTCS APYTHMH IJIaHETaMH.

HauGonee TpyaHas Kjaccuyeckas 3ajada O BO3MYIIEHHSX BCTpe-
yaeTcs B cyuae cucteMbl 3emias — JIyHa, B KOTOpPOH IBHKeHHe JIyHbI
BOKpYT 3emnu Bosmyiaercss CojHLIEM M Npu 3ToM Gmaronapst 6J130CTH
JIyHBI MBI MO2KeM Ha0JII0aTh ee IBH2KEHHEe C BBICOKOH CTENEeHbI0 TOYHOCTH.
Crporo roBopsi, 3emsss Bo3MmyilaeT ABHxKeHHe JIyHel Bokpyr CosHua,
TaK Kak B JleicTBUTeNbHOCTH COMHIE NPUTATrUBaeT JIYHY ¢ CHJIOH, TOYTH
BliBoe GoJsiblled, ueM cuia nmputsxkenus JIyHel 3emmeil. TeM He MeHee
MOXKHO He ornacaTtbes, uto CoHIe MOXKeT YKpacTb JIyHy y 3eMaH H ocTa-
BHTb Hac (e3 BIOXHOBEHHS B Telljible JieTHHe Houd. CucTtema 3emusa —
JIyHa HacTONBbKO KOMIAKTHA M 3TH TeJjia JBHXKYTCS CTOJNb GIH3KO APYyT
K ApyTy, YTO COJHEUHOe NMPUTSKEHHe MPHBOIUT JIMHIb K TOMY, YTO 06a
Tesia JBUKYTCS BOKPYr COMHIA IO HEKOTOPOH CpefHed JJIHNTHUECKOH
op6ute. OcHOBHBIE pe3y/bTaThl BAUsiHUsI COMHIIA CBOLATCS K C/eAyolle-
My: BO-TepBbIX, OopOHTa JIyHH HHUKOTAA «He BRITHOAETCS» 8 CMOPOHY
Cosnya (puc. 25) 1, BO-BTOPBHIX, Ha JOJIO aCTPOHOMOB NMPHXOAUTCH ro-
pa3no Gosblie paboThl NpH NpeABLIYHCIEHHH ABHKeHHS JIyHbl. OfHO
ypaBHeHHe JBHKeHHs JIyHb 3aHuMaeT 250 cTpanun 6ombuioro ¢popmara
W OJIMLETBOpPSieT 3ajauy, TpeOyIOmyio JUIsi CBOEro pelleHHsl GosbLied
YacTH XKHM3HU YeJOBEKa.

Tor ¢axr, urto 3emnss He sIBASieTCA HAeaNbHBIM MIapoM (ra. 5) H
MO3TOMY NPUTSKEHHE UCXOJUT He TOUHO M3 ee LEeHTpa, AOBOJIbHO He3Ha-
YHTENIBHO BAHsET Ha ABuKeHHe JIyHbl. OJHAKO JBHKEHHE HCKYCCTBEH-
HbIX CIYTHHKOB 3eMJIH CHJIBHO BO3MYyLlaeTcsi He TOJAbKO Gmaropaps
CYIIECTBOBAHHUIO 3TOr0 addeKTa, HO, uTO O0Jlee yAUBUTENBHO, Aaxe Gia-
rogaps NaBJEeHUIO COJHEUHOro cBeTa. Kpome TOro, ClyTHHKH CHH2KAIOT-
Csl BCJIENCTBHE CONMPOTHBJIEHHS BEPXHHUX C/0eB 3eMHOH aTMocdephbl.
K ToMy xe HX mepuofbl O6GpaIleHHs] HAaCTONbKO KOPOTKH (MUHHMAAbHBbI
COCTaBJISIET BCero 88 MHHYT), YTO Ha BLIUMCJIEHHE BCEX 3THX CJIOXKHBIX
3¢pdekTOB HHOrAA HAOTCS JHIIL MHHYTH. Ciefl0BaTelbHO, Als ycHell-
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HOrO OCYULIECTBJIEHHS HAIIHX COBPEMEHHBIX MPOrpaMMm 3amyCkKOB CIIyT-
HUKOB M KOCMHUECKHX almnaparoB abCoMIIOTHO HEOOXOIUMbI JIEKTPOH-
Hble BbIUUCJHTE/NbHblE MalIHHbI, COBepIIalomHe MaTeMaTHueCKHe ore-
pauuu B ThICAYH pas3s 6blCTpee, yeM obecrneynBajin npexHue MeTOLbl
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Puc. 25. Op6ura Jlynsl Bokpyr Conuma. OTKJIOHEHHS OT HIEANBHONO
SJUTMINCA HA YepTexe CHILHO MpeyBesHueHbl; op6uTa JIyHbl ofpauieHa K
CosHily BOTHYTOCTBIO; 3TO MOXKHO YBHJAETb, HAK/JIOHHB CTPAHHIY H CMOTPS

BJO/b MYHKTHPHOH JIHHHH.

BBIYHC/IEHHHA. ACTPOHOMBI BechbMa IIHPOKO HCIOJb3YIOT 3TH MAIUHHBI,
MeX1y NPOYHM, H JJISl TOro, YyTOGbI CIIOCOGCTBOBATH PELIEHHIO H GoJee
CTapbiX 3ajay HeGeCHOH MeXaHHKH 3a MeCsbl BMECTO IECHTHIIETHI.
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Puc. 26. INpoGent Kupksyna B nepHoiax actepouos. J{poGH paBH:I OTHOLLIE-
HHsM nepuoja IOnuTepa k mepHojam acTepomnios.

Cpenu nyaHeT colHeuHol cucteMbl OmuTep, HECOMHEHHO, sIBISETCS
CaMblM «BpEIHBIM MaJbUHMIKOH», TaK KAaK OH BO3MYILAET JIBHIKEHHS
Bcex miaHer U acTepouioB. Ilpu macce, pasnoii 0,001 maccs ConHia —
«1bBHHOH Jo/1e» MacChl Beeil ceMbH muianer,— lO.1uTep Bbi3biBaeT ropas-

| no 6omnee cuibHble BO3MYILEHHS, YeM JPYrie IJIaHeTbl, B OCOOEHHOCTH

BO3MYIIEHHS acTepouJ0B, KOTOpPbIe HaXxXO[ATCs. OGnuKe BCero K HEMYy B
MEXTJIaHeTHOM NpocTpaHcTBe (CM. pHC. 7). Eciu Berumcasts op6uty
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acrepousia Ges yuera mpuTsxkeHus ero IOnurepom, OmHOKH MpeBHIYKC-
JIeHHST MOTYT 3a HECKOJNbKO JIET BIepel COCTABUTh HECKOJIbKO IPajycoB.
BcenencTsie 3TOro actepou/ibl HHOT/A «TePSIIOTCS», MOKA HX He3aBHCHMO
He OTKPbIBAIOT 3aHOBO H He OTOXJECTBJSIIOT 3aTeM M0 X OpOUTaNbHOI
TpaekTopuu Hu OJecKy.
IOnuTep 3acraBisieT Tak:kKe acTepoMIbl IBHIraThCs C NEPHOAAMH,
KOTOpBIE He CBOAATCS K TPOCTHIM JPOGHBIM uacTsM (Kak, Hamnpumep,
v 1/2 wmu 1/3) nepuoga lOmnu-
Tepa (puc. 26). B kombuax
CarypHa, KOTOpble, KaK Mbl
YIOMHHAJIHU, MOAOOHBl CHCTe-
Me acTepoHJOB, CYIIECTBYET
TOYHO TakKOH ke 3(deKT.
Tor dakr, uro Bokpyr Ca-
TYypHa UMeIOTCsl K O J1 b II a,
a He OIHO KOJIbLO, SBJIseTcs
CJIeICTBHEM BO3MYILIEHHIi coc-
TaBIAIHUX KOAbLA KPOXOT-
HbIX JyH. Bo3myluienus mno-
POKIAIOTCS TpeMsi BHYTpeH-
HUMH criyTHHKamu CaTypHa—
Mumacom, DHuenagom H
Tedueir. DTH cyTHHKH BHI-
HYXKJAIOT MaJible 4YacTHIbl B
Puc. 27. Konbua CarypHa no pucysky b. Jlmo.  KOJBLAX IPH HX JIBHZKEHHH
Bokpyr CarypHa wu36eraTs
onpeJeJIeHHbIX CKOPOCTEeH, BCJIEACTBHE Yero Ha KPUTHUECKHX pPaccTosi-
HUAX BHIHBI TeMHble mpoMexyTkH. [llens Kaccunu (k. 1. Kaccunw,
1625—1712) — XOpOLIO 3aMeTHbIl TeMHBIHl TPOMEXYTOK MEKIY BHEI-
HUM M CPeIHHM KOJbIlaMH Ha pHC. 27, 0XBaThiBaeT 06/1aCTh, B KOTOPOii
KPOXOTHBIE JIYHBI JOJKHbI OblIH Gbl JBUTaThCH C MIEPHOLAMH, PABHBIMH
noJIoBHHe nepruoja Mumaca, oIHOH TpeTH MepHoja DHuenana Wik OLHON
ueTBepTOi nepuoga Teduu, cocraBnsisi HemHOro Gosbie 11 wacos.
MokHO HalMofaTh U JpYyTHe OXKUJaeMble «TeMHBble KOJIbLay.
Bonbuide BennurHbl OTHOLIEHHH Macchl COJHIIA K Macce TJIAHET H
MacChl MJIaHeT K MaccaM MX CIyTHHKOB TOXKE€ He MOTYT ObIThb CJIyUaHHbIM
o6crosiTenbeTBOM. Ecnu 6bl Macchl MiaHeT ObWIM CPABHUMBI C Maccoi
ConHia, comHeunast cucrema Oblia Obl COBEpPIIEHHO HHOH. B naHHOM
cJIyuae CyIIeCTBEHHO, UTO OJHO TeJIO Beerla HaxOauTes O6/H3 yenmpa ms-
Jecmu CHCTeMbl, T. €. TOUKH, BOKDYT KOTOPOH BCe Teja ypaBHOBEIlIH-
BalOTCH TaK, KaK eCM Obl OHM MOAJLEePXKHBATUCh HEBECOMBIMH CTEPIKH S~
MH, HaXONSiCh B OJHOPOAHOM IOJI€ NPHUTSKEHUS, NOAOOHOM IOJIO 3eM-
HOTO NpHUTsKeHnus. Hu o/lHa U3 naHeT He MOrJia Okl 0cTaBaThCA MOAO0OHO
Conuny 67143 COBPEMEHHOIO IIEHTPA TSKECTH COJHEYHOH CHCTEMbI.
BMecTo 3TOTO Bce OHU ABHTANHCH GBI 1O CJIOXKHBIM MOYTH He O AIONHM-
Csl IPEBBLIYNCAEHHIO KPUBBIM. 1 XOTSl MaTeMaTHKa He B COCTOSIHHH JaTh
TOYHOT'O pellleHHs Jaxke B cydyae Tpex Tesl MOYTH ONHHAKOBOH MacChl,
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OHa MO3BOJsieT yGEAUTHCs, YTO B HalleM IUMOTETHYECKOM ciyuyae pe-
3y/abTaThl Oblid Obl KaTacTpouuecKUMH. HekoTopble m1aHeTsl Gbuid Gbl
YHHUYTOXKEHbI BC/IEICTBHE CTOJNKHOBEHHS, a IpyrHe, 10 BCell BepOsSTHOC-
TH, BbITAJKHBAIMCh Obl H3 CHCTEMHI O TEX II0p, NMOKa CHCTeMa He OKa-
3a/1aCb Obl B KOHLE KOHILIOB COCTOSIIEH M3 IBYX CaMbIX GOJBLIHX TeJ,
ABHKYLIMXCST APYT BOKPYT Ipyra Ha yMepeHHOM pPacCTOSIHHHM U HMelo-
LHX NPH ceGe MeHbIUNX KOMNAHbOHOB HJIH CHCTEMBI Cy THUKOB. [Tpoune
Tesia CMOT/IM Obl OCTaBaThCS B CHCTEMe JIMIUb HA OueHb GOJBIIHX pac-
CTOSIHMSIX OT CaMbIX KPYMHBIX Tesl. Hail OonmelT B OTHOLIEHHH ABOHHBIX U
KpaTHbIX 3Be3J| NOKa3bIBAET, YTO TaKHEe 3Be3[bl OObIUHO BCTPEYAlOTCH B
BHJle Nap, OTCTOSIUUX OT APYTHX Map CHCTEMBI Ha OTHOCHTENBHO GOJIb-
e paccTosiHisi. BO3MOXKHO, acTepOMAB MpeACTaB/IsiOT CO60H 0CTATKH
TOii MJIaHEThl, KOTOpasi MbiTajlach KOHKYypupoBath ¢ lOmurtepom. B Hac-
Tosilliee BpeMsi COJMHEUHOH CHCTeMe He YTrpPOXKaeT OMacHOCTb, YTO OHa
YTPaTHT Kakyio-H60 MIaHeTy WK B Helf MPOM30HIET CKONBbKO-HUOYIb
3HAUHTEIbHOE CTONKHOBeHHe. Haia a6comoTHAsi yBEepEHHOCTh B TOM,
YTO C COJIHEUHOH CHCTEMOH HE MOKET CJYUHThCS HHKAKOLO HecyacThs,
pacnpocTpaHsiercs JHIIb Ha COTHA MHJIJIMOHOB JIET, OHAKO, 10 MHpaBje
roBOpsl, MBIC/Ib O BO3MOXKHBIX Gellax B 6oJiee MO3JAHUHA MEPHOL BPEMEHH
HE CJIMIIKOM CHeTeT Hac B JAaHHLIA MOMEHT.
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Orkpertust HentyHa u [layToHa

3ameuaresibhasi ucropusi otkpeituii Hentyna u IlnyTona B jeict-
BHTEJPHOCTH HAUMHAETCS] C OTKPLITHsI Y paHa, MOTOMY uTO, He Gylb
na6mofiennii Ypana, nBa Gosee MO3JHMX OTKPBITHSI MOIIH Gbl 3a1ep-
JKaTbCsl Ha MHOTHE rOfbl. BMmecTe ¢ TeM OTKpbITHe YpaHa 3HaMeHyeT
HAYaJ0 HOBOH 3MOXH B HCTOPHH acTPOHOMHH, TaK Kak ¥ paH Gbl1 mep-
BOii MuaHeToOl, KOTOpasi Obiia «OTKpbiTa». Bemn» Mepkypuii, Benepa,
Mape, FOmutep 1 CarypH Bceraa ObliH BHIMMBI HEBOODYXKEHHBIM rila-
30M JIIO6OMY YeOBEKY, TOCMOTpeBIIeMy Ha HeGO (ecsH TONBKO rasa Ha-
ITHX JOMCTOPHUECKHX MPELKOB He OblIM ropasjo HeCOBepIIEHHee HALHX
rjias).

Busbsiv Tepmens (1738—1822), moxeT GbiTh, CaMblil MPHJIEKHBIH
nabniofaresb Bcex BpeMmeH, B 1781 r. mepBbIM 3aMeTH HeGOMBILOI
auck (3”7, 6) Ypaua. Ero coobuienre 00 3TOM OTKPBHITHH $ICHO MOKa3bl-
BaeT, 4TO OH He cpa3y pa3o0pasicsi B HCTHHHOM XapaKkTepe HOBOro 0Gbek-
ta. B Philosophical Transactions (1781 r.) mbl uutaem: «Bo BTOpHHK
13 mMapTa mexay 10 u 11 uacamu Beuepa, HaGuionas He6OobIIKeE 3Be3/ibl
no cocenctsy ¢ H BsnsHenos, s pas3iuuua OAHY, KOTOpas Ha rsias
BbITVIsiZeNa KpYyMHee OCTalbHbIX; OyIyuH TOpaeH ee HEOObIYHOI
3Be3/HON BeNMUMHOi, 51 cpaBHWA ee ¢ H DBausHenoB H HeGOMbLIONH
3Be3joit B o6nacTH Mexay BosuuuuM u Daussenamu u, oGHapy-
KHB, U4TO OHa ropasao Gosbllle KaXKIOd U3 HHX, 3aMOJ03PHUI, YTO 3TO
KOMeTa». '

O6bsiBienne [epiieseM HOBOrO 00BbEKTa KOMeTOH Obl1O BrONHE
€CTeCTBEHHBIM H OCTODOXHBIM LIaroM, 4To Obl OH HH AyMal O €ero Hc-
THHHO#A mpupone. [ToTpeGoBalOCh HECKONIBKO MeCsleB HaOMIOeHNH U
BbIUMCJIEHHH, 4TOOB Yy6equThCs, UTO KoMeTOOOpa3HOe JBHIKEHHE He
MOJKET YJOBJIETBOPHTb HAO/IOAEHHAM M UTO <KOMETa» He MOXET ObiTh
HHYEeM HHBIM, KPOMe HOBOK MJIAHETHI.
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Jluiip 6/1aronaps BbIAAIOLIEHCS OCTPOTE 3PEHHsT H YMEHHIO MPaBHIb-
HO pa36upathest B pakTax ['epiiesio yaanoch no OAHOMY BHAY OTIHYHTh
nJaHeTy OT cocelHHX 3Be3[. [pyrue HaGaiofaTend, 3aHUMaBIIHeCs B
TO BpeMsi H3MepeHHeM MOJIOXKeHHH COocelHHX 3Be3ll, 17 pa3 H3Mepsnu
N0J0KeHHe YpaHa U He 3aMeTHJIM HUYero HeoObluHOro. HekoTopeie U3
KPYIHBIX aCTPOHOMOB TOTO BPEMEHH C TPYJOM OTOMK/IECTBJISIH MJIaHETy
la)ke II0cjie TOTO, Kak UM OblL10 co00-
LIIeHO O ee TOUHOM IOJIOKEHHH Ha Hebe.

Ha nporsikeHun psijia JeT HasBaHHe
«¥Y paH» He OblIO OpHUIHANBHBIM Ha3Ba-
HyeM maaHeTsl. CHauana OHa HOCHJIa TH-
tyn Georgium Sidus (HasBanue, JaHHOe
T'epuiesiem B uects Kopoas I'eopra III).
HasbiBanu ee Takxke M «['epuenb» B
yecTh ee MepBOOTKphIBaTensi. Hakonern,
ObLIO TIPUHSTO CYIIECTBYIOLIee Terephb
Ha3BaHHe B COOTBETCTBHM C HaHUMEHO-
BaHUSIMH JPYTUX IJIaHeT.

HecMoTpsi Ha MeAIUTENbHOCTb JBH-
JKeHHUsT Y paHa (ero mepuoj, obpalieHus
cocTaBisieT 84 rona), ero opoUTy yAan0Ch
XOpOILLIO OINpeleNuTh 3a CPAaBHUTENBHO
HeOOJIbIIOH HHTEepBal BPEMEHH MOC/e
OTKpBITHSI TJaHeTel Onarozapsi 17 cay-
YyalHbIM HaG6/IONEHNAM, KOTOpble ObLIH
clleNaHbl emle 10 Toro, Kak [epmenn
3aMeTHs1 AucK niaHeTsl. [lepBoe nHabiio-
nenue Obulo cuenaHo B 1690 r., T. e.
MOYTH Ha MOJHBIA MNepuoj obpalleHusl YpaHa paHblie ero OTKPBITHS.
Brluncaurenn opOUTHI CTOJKHYJIHCH C HEKOTOPHIMU TPYAHOCTSIMH IPH
TIONBITKE COIJIAcOBaTh Bce HAG/IONEHHS, HO BO3MOKHOCTH OLIHOOK B Ha-
OMIOJEHHSIX WJIH OTKJOHEHWH B IBHXKEHHH BCJEICTBHE BO3MYLIEHHS
YpaHa ApyrHMH IUIaHETAMH Ka3ajlHCh BIOJHE IOCTATOYHBIMH, UTOObI
UMH OOBSICHSITH 3TH pacxoxjeHus. OnHaxko, Korja ¥ paH HauaJa 3Hauh-
TeJIbHO OTKJIOHSITBCSI OT BBIUMC/JIEHHOH JJIs1 HETO TPAeKTOPHHU JlazKe 1Ocse
TIIATENbHOrO yueTa Bo3myiieHuit IOnutepom u CaTypHOM, HeKOTOpblE
acTPOHOMBI 3aMOJI03PHJIH, YTO JBHXKEHHEe Y paHa MOIJIO BO3MYUIATHCS
HeU3BeCTHOH IJIaHEeTOH.

B nBanuathle ¥ TpHAnATHIE TOABL 19 B. OTKJIOHEHHUS CTANU JAOCTATOYHO
GOJBILIMH, YTOObl BO3GYAHTL TaKHe MOJO3PEHHsI, HO MaTeMaTHUeCKHE
TPYAHOCTH B IPEJBBLIYHCJIEHUH IOJOXKEHHSI HeH3BECTHOH TIJIaHeTHl Ka-
3aJuch B TO BpeMs HenpeojonumMbivu. K 1845 r. ¥Ypan oromen ot npes-
BBIYHCJIEHHOTO TOJIOKEHUsI Ha «HETePIUMYI0 BeJHUMHY» —2', T. e. Ha
yros, MOYTH pasiuuyUMBI HEBOODYIKEHHBIM rnasoM. B 1846 r. Benukui
¢pannysckuii acrponoMm JleBepne (1811—1877) mokasan, uto B mpene-
Jiax TpHemIeMblX OWHOOK HaOMIONeHHi HaOMIofeHUst Y paHa He/b3st
COracoBaTh ¢ KakOH-1100 OpOMTOH. JleBepbe mpHILe] K BHIBOAY, 4TO
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OTKJIC HEHUS B JBHXKEHHU YpaHa MOXKHO OOBACHHTb, TOJNbKO MOpELno-
JOXKHB, YTO 3@ OPOUTOR Y paHa CVILeCTBYeT KaKas-To Heu3BecTHas Mac-
CUBHAs TJ1aHETa. ¢

[Mosanee, B 1846 r., JleBepbe 3aBeplina BLIUMCIEHHS MOJIOKEHHA
5TOl CUMIOTETHYECKOH MiaHeTel U Obll CTOAbL yBepeH B CBOEM aHaluse,
4TO PUCKHYJ MpPeICcKa3aTh ee MOJIOKEeHHe U TO, 4TO OHA NOJIKHE HMETh
pasanuuMbiil JUcK. OH Moc/aj CBOH BBIYHC/CHHS MOJOLOMY HEMELKOMY
actponomy [amie (1812—1910), KOTOpbIi, MONYUHB UX, 6 MMy JHe (AMYIO
HOYb NeHCTBUTENbHO OTKPEW mMianery. [lonoxenune Hentyna ua HeGe
¢ TOUHOCTBIO 10 1° (MeHee IBYX AHaMeTpoB J1yHbl) COBMANO C MeCTOM,
npenckasanubiM JleBepbe. CBOMM MTHOBEHHBIM YCIEXOM [anne Obia
06s3aH TeM, 4TO B ero pacmnopsikenuu B bepsaune Obljia HOBasi 3Ee3]1-
Hast KapTa COOTBeTCTBYIOLIEH 061acTi Heba. Y ke OerJibli Teeckoniyec-
KHii 0630p HebGa 0GHApYKHJ HOBbIA OGBEKT TaM, rle paHblle He nabJto-
1ajoch HUKAaKuX 3Besfi. TiiatesbHas MPOBepKa NMOATBEpAMA U Haauune
AMCKa, NpaBja, CJAULUIKOM Majoro U MO3TOMY TPYAHO PasiHuUMOro.

DTO 3aMedaTeNbHOE OTKPBEITHE HOBOH MiaHeTbl METOAOM MaTeMaTH-
yecKofi JelyKIUH sIBISIETCS CBOErO POa BeXOi B HCTOPUH aCTPOHOMUHK.
[Tono6HO MHOTMM BEeJMKHUM OTKDBITHSIM, €ro ClelyeT npunucatbh He Ol-
HOMY uesoBeKy. B To Bpems kak JleBepbe OCYLIECTBJIS/I CBOH O/iecTs-
[1Me BHIUHCJIEHHs, MOJOOH U HUKOMY He H3BECTHBIH aHIJIMACKHE MaTe-
matuk Agnamc (1819—1892) He3aBHCHMO MpPHILEN K TOMY K€ pe3ynbTary
HECKOJIbKO MHBIM METOOM. B JeficTBUTeNbHOCTH BbiuncieHus Ajamca
GbiI 3aKOHUEHBl MPUMEPHO Ha 8 MecsileB paHblle, ueM JleBepbe, HO
HecyacT/IMBOe CTeueHue OOCTOATE/NbCTB MOMEMano aHIVIMACKOMY Hal-
JiofaTeNl0 MpefBOCXUTHTh OTKphiTHe ['ajnse. BepruHCKYIO 3Be3lHyo
KapTy, KOTOpasi TaKk CYIIeCTBeHHO nmomorsia ['amie B €ro OTKPLITHH, B
Adriup Torma Heab3s Obwio gocTath. [loatomy actponom Yannuc
(1804—1883) Ge3 ocoforo 3uTysnasma naual B KemGpuixe mnoucku
naHeThl TPYLOEMKHM MeTOLOM — IIyTeM HaHeceHHsl Ha KapTy BCex
3Be3jl B 9TOH 006JacTH, HamepeBasich HaGJIOAATh 32 HUMU B Ja/ibHeieM
¢ TeM, uTOObl OGHApPYXKHUTH [JaHeTy MO ee ABHkeHHI0. Hentyn Takxke
Mor Gbl GbITh OOHapyxeH Ha ['pUHBHYCKO# OOCepBaTOpHH, eciu Obl He
OTpULLATENbHO OTHOCHBIIHICA KO BCHKOH TEOPHH KOPOJIEBCKUH acTpo-
HOM DpH, KOTOPLIil MOMPOCTY He MOBEPHJI, uTo AZlamc MOr clenath mpej-
BHIUMC/IEHHE, HMelolllee pealbHY0 HEeHHOCTh.

Bech noBopot coGbITHi bl BeCbMa MedabHbIM IS Anawmca, KOTO-
pHIfi, BUAMMO, 3allJlaHHPOBaJ CBOE HCC/eN0BaHHE Ha HECKONBKO JIeT
paHee, yeM MOJYUHJ BO3MOKHOCTb OCYILLECTBHTb €ro. Tlocie ero cmepTu
cpelu ero Betell 6bl1a HafjeHa CAELYIOIAs 3aMeTKa. «1841, urons 3.
B Hauasie 3Tofl Helead HaMETHJ MJ1aH, KaK MOXKHO CKOpee Iocje nony-
yeHUsl MHO[l CTeNeHH HCCJEeIOBaTh MOKA ellle He OObsCHEHHbIe Hempa-
BHJIBHOCTH B JBHMXKEHHHU Y paHa, c TeMm yTOOL! BBLISICHHTB, HeNb3sA JH HX
npunucaTh BAMSHUIO HAXOAAIlEHACs 3a Y paHOM HEH3BECTHOW MJIAHETHl,
W ec/M BO3MOKHO, TO 3aTeM MPUOJNHIKEHHO OMNPENeTUTb 3JEMEHTh ee
Op6UTBLI U TIP., KOTOpble, BEPOATHO, MOrnH Obl MPHBECTH K OTKPLITHIO
3TOH IJIaHEeThbI».
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[TpusgTHO OTMETHTH, 4TO HBIHe JIeBephe 1 AfaMc MOPOBHY JENAT cila-
BY TpeJicKa3aTtesiell CylIecTBOBaHUA U nosnoxeHns Hentyna. Nanne xe,
KOHEUHO, LEJUKOM NPUHAJJIEeKUT YeCTh TeHCTBHTENbHOTO O0HApYKEHH
nyaneTsl Ha Hebe. Ilpu Gosee paHHHX M3MepEHHSIX TOJNOXEHHH 3Be3J
Hentyn nono6uo ¥paHy ommboYHO TPH-
HUMaau 3a 3Be3fY.

[IpoHHKHOBeHHe B TaliHBl COJHEUHOH
CHCTeMbl HA OCHOBE HCIIOJb30BAHUS HBIOTO-
HOBCKOTO 3aKOHA BCEMHUPHOIO TATOTEHHSA U
TIIATeNbHEHIINX HAOMIONEHUH TNPONOJIKA-
JIOCh U B HaileM Beke. KysnbMmuHanues 3Tux
yeusui 6bu10 OTKpbiTHE [lnyTOHA, npuuyeM
00CTOSITENIbCTBA 3TOTO  OTKPBITUS  ObLIH
VIMBUTEBHO MOXOXKH Ha OOCTOSITeNbCTBA
oTkpeITHs Hentyna. Kak u torza, nnaHera
cdakTHueckn Obla OOHApyzKeHa BO BpeMs
OJIHOTO M3 pAHHHUX MOUCKOB, HO B CHUJY
npeBpaTHOCTEN CyAbOBl €e OTOKAECTBIEHHE
NPOH30LINIO TOpasfo MOo3JHee.

B mnHagane wnHamero ctoneTHs Hepcuﬂ- Moot gl o e
Banb JIoysnn (1855—1916), OCHOBABIUMH  1yspasy n cuedlanmbe i Bbi-
Bo ®Pnarcradde (ApusoHa) 06CepBATOPHIO  UHCIEHHS I[PHBENH B KOHIE
C Lle/IbI0 HaOJIONEHUS MJIaHeT, U B OocoOeH-  KOHLOB K OTKPBITHIO [layroua.
HocTH Mapca, akTHBHO 3aHHTEpecOB ancs
BO3MOXKHOCTBIO CYIIECTBOBAHUS IJIaHeTHl ellle Gosee ganexkol, yuem Hen-
TyH. OH 3aHOBO HccaeoBaM OpOUTY Y paHa U MpHIIeT K BBIBOLY, UTO
Kakyliyecsi OolmMOKky HaGJI0fAeHNHA MOTJIH Obl CYIeCTBEHHO YMEHbIIHTh-
Csl, eCJIM yuecTh BO3MYIIEeHHsl ¥ paHa HeM3BeCTHOU myaHeToil. Bouncien-
Hble JIoya/ioM op6uTa U MOTOMKEeHHSs TJIaHeThl He ObIH OnmyG6JHKOBaHbI
1o 1914 r., XOTs NOUCKHU MJ1aHeTHl OH Havas ¢ 1905 r. Uepes 24 rona B
1929 r. 6bl710 3aBeplleHO cOOPYKeHHe HOBOrO 13-A10AMOBOro pedpaxTo-
pa, KOTOpPBIH OBl YCTaHOBJEH Ha o6cepBaTopuu JIoyaana mas yckope-
HHUSL PO3bICKA HOBOH IJIAHETHI.

Monogomy accucrenty Kuaiigy Tom66 ObIO NOpyuYeHO cHCTEMaTH-
uecku ororpadupoBath obsacTi Heba BAOMb SKJIUNTHKH. s Kam1o0i
obnacTH OH jenman nBe Qortorpaduu ¢ JIHTENLHBIMH SKCIO3UIUSIMHU,
pasjiesieHHble MO BpeMeHH Ha 2—3 JHA. 3aTeM B NOMCKAaX O0XKHAaeMoil
MjiaHeThl OH OYeHb THIATENbHO CPABHUBAJ MOJy4eHHBble (oTorpaduuec-
Kue mnacTUHKM. CpaBHEHHeE JIeJ1alock NPH TOMOLIM OAuUHK-KOMnapamo-
pa — npubopa, cHa6KEHHOTO ABOMHLIM MHKPOCKOIIOM, YTO MO3BOJIsIeT
HaOJII0aTe o NOTepeMeHHO BUAETh OJHY H Ty e 06jacTh Hefa Ha JBYX
MJ1acTHHKAX. JIo6oi oOBeKT, KOTOPhH B TEUeHHE HHTepBala MexIy
IBYMsI SKCMO3ULUHMAME IepeMellaics N0 Hey, KaxeTcs MPHIralomuM
«Tyla — Ciofia», B TO BPeMsl KaK 3Be3Jbl BHIVISAAT HEMOIBUKHBIMA.

12 mapra 1930 r., T. e. MEHEe yeM yepes roj Nocje Hayaaa OCYIIEeCT-
B/IeHMS HOBOIl mporpammel, obcepsaropus Jloyanna uwepes IapBapa-
Ckoe Orpo mporenerpadupoBana acTPOHOMHYECKHM 0OGCEpBATOPHSIM
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crenytomiee coobuenue: «CucteMaTHU4ecKH HayaTble MHOTO JieT Hasaf
TIOMCKH B CBSI3H C HCCIeN0BaHHSAMU JIOY3/1/10M muianeTsl 3a opGutoii He-
TNTyHa MPHBEJH K OTKPHITHIO 00BbEKTa, CKOPOCTh JIBHZKEHHUS H TPaeKTOpHA
KOTOpPOTO B TeueHHe CeMH HeJeJb MOc/aeJoBaTeNbHO COOTBETCTBOBAIU
Teny, HaxoismeMycsa 3a opbutoii HentyHa npuOGnu3UTENBHO HA TOM
paccTOSIHUH, KOTOpoe emy npunuceBan Jloysmsn. [TaTnanuaras 3Be3jHas
BennunHa. [Tonoxkenue Ha 3 yaca BceMHPHOro BpeMeHH 12 mapTa Gbuio
7" k 3anafly ot 6 BausHeloB, uTo corsacyetcsi ¢ mpeickasannoil Jloy-
3JJIOM J0JIOTOMY.

Kanaiig Y. Tom66 y GauHK-KOMNApatopa, y KOTOPOTO OH IpoBeJ
7000 yacoB B MOMCKAx IMJIAHET.

AcTpOoHOMHUECKHII MUP BCKOpE €IHHOMYLIHO MPHUHSI /I 3TOH mJa-
HeTbl Ha3BaHue [1nyToH, KOTOpoe MOAXOAUT €d, TaK KaK OHa JABHIKETCSH
BO BHEIIHHUX He ocBeleHHbIX COMHIEM 00JacTAX COJHEYHON CHCTEMBL.
Kpome Toro, nepBbie JBe GyKBbI Ha3BaHHsi COOTBETCTBYIOT HHHIHANaM
[MepcuBans Jloysana, ymepmero B 1916 r., T. €. BCcero uepes jJBa roga
nocJie Toro, KaK UM Obl10 OnyGJHKOBaHO NMOAPOOHOE NpeicKa3aHue JBH-
JKEHUS] HOBOH IJIaHETHI. :

[Tocnenywouye BulUMC/IEHHS OpOHTHI, BBINOJHEHHbIE Ha OCHOBaHUH
dotorpacuii HOBOil MJaHeTHl, CAENaHHbIX €llle 0 ee OTKPHITHHA, IOKa-
3aJi, yTO OHa ABHzKeTcsl BOKpyr ConHia ¢ nepuofom 246,5 rofa no op-
6uTe, HAKJOHEHHOH Ha 17° K cpelHeil IJIOCKOCTH APYIUX TIIAHET.
B nepurenun op6uta IlnyroHa mpoxoaut BAYTPH opGuThl Hentyna,
HO BCJIEICTBHE OOJIBLIONO HAKJIOHA OpPOMTHI 3TH JBa TeJa CTOIKHYTbCH
HE MOIYT. :
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Tonbko HecuacT/iMBasi Cay4yaiiHOCTb MOMellasa OTKpPbITh [lnyToH B
1919 r. acrporomam o6cepBatopun MayHT Busicon. B ato Bpemst Mui-
TOH XbIOMAcOH [0 mopyueHuto Yusabsima [lukepunra (1858—1938),
KOTOPbIIi HE3aBHCHMO OCYIIECTBHJI BBIUMCIEHHS MNPEANoaaraeMoro rmo-
JIOJKeHH sl TaHeTsl, choTorpadupoBan 06/1acTd BOKPYT MPENCKAa3aHHOTO
MOJIOJKEHHs1 [IJIaHeThbl U JeHCTBUTEIbHO MOMYUHJ M300paxeHHe IIaHeThl
Ha HEKOTOpBIX miacTuHKaXx. OnHako usobpaxkeHue [lnyToHa Ha OLHOM
U3 IBYX JYUIIHX MJIACTHHOK MONaJio KaK pa3 Ha HeGO/bILIo# GpaK 3MyJlb-
cHH (Ha MepBHIf B3IVISIA OHO Ka3aloch YacThbiO 3TOro 6paxa), B TO BpeMs
KaK Ha Jpyrodl miacTuHke M300pa:KeHHe MJIaHeThl 0Kas3aloch 4aCTHUHO
HaJIOKEHHBIM Ha Kakyio-1o 3Be3ny! Jlaxe B 1930 r., Korjna nosmoxeHue
miaHets! B 1919 r. GbWIO JOBOMBHO XOPOIUO H3BECTHO M3 BBIUHCJEHHOH
OpOUTHI, C TPYAOM YAAnoCh OTOXKIAECTBUTh Te H300paxkenusi [layToua,
KOTOphle ObLTH mosnyueHbl 11 JeT Hasan.

Puc. 28. ®ortorpadun, no KoropeiM GbuT OTKpHIT [l1yTOH: cieBa —

23 auBaps 1930 r., cnpaBa — 29 siuBapst 1930 r. (Pororpaduu noay-

yenpl K. Y. Tom66 npu nmomomu 13-710fiMOBOTO JIOY3/1JIOBCKOTO pedpak-
TOpa Ha obcepBaropuu Jloyana.)

Ecnu tonbko IlnyTon He obnanaer danTacTHuecKd GOMBIIOH MJIOT-
HOCTBIO HJIM K€ He SIBJISIeTCSl HCKJIOUMTEIbHO IIOXHM OTpakaTesem
CBeTa, TO €ro Macca HeJ0CTaTOYHO BeJUKa, YTOOBI BBHI3HIBATH Te OTKJIO-
HeHHsl B JBHKeHHH HenTyHa, Ha OCHOBe KOTOPBIX OBbUIO HPEICKAa3aHO
cymecrBoBanue [Inytona. BoT mouemy MHOTHe acTPOHOMBI HBIHE I10JIa-
raior, uTo oTKphiTHe [lnyToHa ObW1O cayudaiiHbIM. TeM He MeHee OT-
KPBITHE, TIOCJIEN0BABIIee B pe3yJbTaTe HEYCTAHHBIX IOHCKOB IMJIAHETH,
npeJcTaBiseT co0oi elmle OLMH LIar Ha MyTH Mporpecca Hayku. Bee co-
TPYAHHKH oOcepBatopuu JIoys/aa JOCTOHHBI BhICIIEfl MOXBAJIbI 32 CBOIO
KPOMOTJINBYIO PabOTy M MOJydYeHHble Pe3yJbTaThl.

Tom66 pacmpocTpaHua HayaThie Ha o6cepBaTopuu JIoysiaa mo-
MCKH Ha Bce He60, HO YCTaHOBHJ, YTO B Ipejenax, AOCTYIHBIX HaG/Ii0-
IeHusM ¢ 13-IHMOBBIM TEJIECKONOM, 00/blle MJIaHeT HeT. Ecau apyrue
IVIaHeTbl W CYIIECTBYIOT, TO OHH JOJKHBl HJH HaXOAHThCS Opasjio
Aanplue HIH ObiThb ropasjo MeHbiie. [Tpoxosxenue moucKoB ropasgo
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6osee caabblX MaaHeT ¢ OJHUM M3 OOJbUIMX TeNeCKONOB, Hampumep, C
5-MeTpOBbIM, HEONPaBAAHHO C NPAKTHUECKOH TOYKU 3peHHsi. Uem 60/b-
llIe TeJIeCKON, TeM MPOMNOPLHOHANbHO MEHbINYI 00/jacTb Heba OH ¢o-
torpapupyer. [Toncku no Bcemy Hefy ¢ 0XBaTOM BceX OOBEKTOB, O/1ecK
KOTOPBIX ABJSIETCS MpPEAeNbHBIM /151 HAaOMIOAeHHsT ¢ H-METPOBLIM TeJsec-
KOMOM, 1moTpedoBanu Obl ero HempepbBHOrO MCHONL30BaHUSI B TeueHHe
BceX 0e3/1yHHBbIX HOUEH Ha MPOTSIKEHUHU JO0NTHX BeKOB. [103TOMY OTKpbI-
THE IJIaHeT, BO3MOXKHO, U CYLIecTBYLIUX 3a opbutoi [lnyTona, npej-
CTaBIfAETCS BeCbMa TPYIHbIM JEJNOM, €CJIM TOJAbKO HE ChITPaeT poJu
KAaKOH-MH00 CUACTVIUBBIA CAydall WM Ke He OyLyT NMpHMeHEeHbl HOBble
MeTobl Habmioenuit. [1ysi paauo/OKalHOHHbBIX TeJ1eCKOIOB TakHe pac-
CTOSIHHS] CJAMUIKOM BeJMKH. DOJIBIIOH ONTHUECKMH TENeCKOIM, 3amylieH-
HbIf B MEXIJIAHETHOE MPOCTPAHCTBO MJIHM YCTAHOBJEHHBIA Ha JIyHe u
pafoTalomuil B COUETAaHUM C TeJIeBU3HOHHOH TeXHMKOH M aBTOMaTHuec-
KOl anmnaparypo#, npelHasHayeHHOH /s MNOUCKOB IIJIaHET, BO3MOXKHO,
¥ Mor Obl CIOCO6CTBOBATh YCIEXY, OfHAKO HEKOTOPble aCTPOHOMBI BOOG-
Ile COMHEBAIOTCS B TOM, 4YTO OYAyT HalJeHbl ellle KaKHe-TO IJIaHEeThl
3HAUUTEJNbHBIX pa3MepoB.

4

Beca u pasmepsl

«B3BeliBaHyey MJaHET U OnpeliesieHle HX B3aUMHBIX PAacCTOSIHHA —
3TO, KOHEUHO, Haubojee Ba)KHble 3aJauyll NPH HM3YUYEHHH HCTHHHBIX
CBOHCTB M1aHeT, TOMbKO 3Hag Macchl OTAENbHBIX TeJl, Mbl MOXKEM IIpH-
CTYNHUTh K BbISICHEHHIO HX MONMHHHOrO cTpoenns. Kpome Ttoro, ans mo-
caJky KOCMHYECKHMX aMlapaToB Ha MJAHEThl U CIHYTHHKH HeOOXOIMMO
3HaTb PAacCTOSIHUS, Pa3MepBl K MACChl STHX TEJI C HAUBBICIIEH TOYHOCTBIO,
Takum o6pasom, 415 pacllipeHdsl HAWIKMX MO3HAaHWH (OHI yxKe HakoIm-
JIeHHBbIX CBEJEHHH JOMKEH OTBeyaTh ONpeJeNeHHbIM TPeOOBaHHAM.

Paccmosrnue om Coinya

3Be3fbl, Kaxylpecs SpKUMH TOYKAMH, PacCesHHBIMH MO BCeMy He-
6y, 06pa3yloT rpaH/IMO3HYIO CHCTEMY OTCYETa, 1O OTHOLIEHHIO K KOTOPOH
Mbl MOKEM H3MepSATh HaIpaBJeHHs ABUKEHUH TeJ B COJHEUHON CHCTEMe.
Kak 6b1710 3aMeueHo B V1. 2, 3Be3/ibl HACTOMbKO JaJeKHd OT Hac, UTO Hallle
nepeMelieHre, 3a MCKJIOUEHHeM HEeKOTOPbIX CJIydaeB, He OKasbiBaeT
OLLYTHMOTO BJMSIHMS Ha BHAMMOE nosoxkenue 3Besl. Taxkum oGpasom,
npH TOYUHBIX M3MEPEHUsX MoioKeHHi nuaner, ConHna U 3Be3] MO OT-
HOLIEHUIO K ADYTEM 3Be3[iaM, Mbl ONpelesisieM Kak HalpaBleHue Ha
ConHile, Tak ¥ HamnpaB/jeHHe Ha MJaHeThl [0 OTHOIIEHHIO K XOpOLIO H3-
BECTHOH CHCTeMEe OTCueTa.

Pacnonarasi TOYHbIMH HaOJIOEHHAMH H BbIUHCIEHHSIMH, KOTOpble
OXBaTbIBAIOT B HACTOSILIlee BpeMsl NAHHBIE 3a COTHH JIeT, Mbl MOKEM BOC-
[0/Ib30BAThCSl 3aKOHOM BCEMHPHOrO TATOTeHHS HbIOTOHA M BBIUMCIUTHL
BCe OTHOCHTEJIbHbIE MOJIOKeHHs1 U paccTosiHust COMHIA H IUIAHET ¢ TOu-
HOCTBIO JI0 OJHOH MHUJJIHOHHOA. HO Bce 3TH TOUHBIE pacCTOSHUS BbIUMC-
JIeHbl He B KHJIOMETpax WJIM MeTpax, a B acmpoHOMuuecKux eOuruyax,
T. €. B paccrosuuax oT 3eman 1o ConHua.

g S



C TOUKHM 3peHHs 3aJaul TPeABBIUHCIEHHUS NOMOKEHHH MIaHeT Mpak-
TUUECKH HEe CYILECTBEHHO, B KaKHX €IUHUIAX M3MEPSeTCs PacCTOsTHHE,
OZHAKO HU OJHOMY Y4€HOMY He NIOCTaBHT YAOBOJBLCTBHS H3MEDHTEIbHAsS
JUHeHKa, AJHHA KOTOPOH Heu3BecTHA. [Ipu MaHeBpPHPOBAaHHH KOCMH-
yecKHX KoOpabJeil HaM TaKiKe HYXKHO 3HaTh HUCTHHHBIE PAcCTOSTHHS B
KHJIOMeTpax.

[Tpu u3MepeHHH acTPOHOMHYECKOH eIHHHIBI Mbl CTalKHBaeMmcs ¢
TeM (aKTOM, YTO CAMbIM OOJIBILMM JOCTYIHBIM /IS HaC MEPUJIOM SIBJIS-
ercsl caMa 3eMJsl; ee pasMephbl B HACTOsLIee BpeMsi H3BECTHBI JOBOIbHO

TouHO. Ho pajuyc 3emin MeHbIle g5ons aCTPOHOMHYECKOH eHHHIb —
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Puc. 29. ITapannakcom CosiHIa Ha3biBaeTCst yroJ, MoJ KOTOPHIM C
CousHila BHJeH paguyc 3emnu. [eoneHTpHYECKMM MapasyiakcoM Jio-
6oro HeGeCHOro 0GbeKTa HA3LIBAETCS YTroJ, MOJ KOTOPHIM C 3TOrO
oobekra BHeH paguyc 3emnu. ([lapannakc 3se3g cm. Ha puc. 47.)

¢ ConHia oH BujeH nof yrioM 8”,80; 3TOT yroa Ha3bIBAaeTCsl 2e0yermpu-
veckum napanraxcom Connua (puc. 29). Xots napansakc ConHua MOX-
HO H3MepHTh, HAOM0[ast ero OAHOBPEMEHHO U3 JIByX OTCTOSIIUX JaIeKo
JpYT OT Jpyra MyHKTOB, YrOJ 3TOT HAaCTOJBKO MaJl, 4TO OLIHOKa ero u3-
MepeHHs, Bbpa)kaeMasi B IPOIEHTAX, OKa3blBaeTcsl OOJBILOH; MO3TOMY
JJ1s1 TOUHOTO H3MepeHUsT aCTPOHOMUYECKOH efrHHLbl n3Mepenus: ConHua
HENMPHTOJHBI. .

DBoisee coBepiieHHbIH METOJ COCTOMT B H3MEPEHHH B KHJIOMETpax pac-
CTOSIHHSI [0 Kakoro-nu6o Tena, KoTopoe GNHM3KO IOAXOAHUT K 3emie.
Tak kKak paccTOsIHHE 3TOTO Tejla B aCTPOHOMUYECKHX €IMHMIAX AOCTYI-
HO ompeJeseHHio B J1o00e BpeMsi Ha OCHOBE MHOXKeCTBA HaOMIONEHHH H
BBIUHCJIEHUH, TO, CPaBHUBAs JIB€ BeJIHYUHBI AJIs OJHOTO M TOIO Xke pac-
CTOSTHUS, MOXKHO HafTH UYHCJIO KHJIOMETPOB B acTPOHOMHYECKOH elu-
Hune. OnHako JIyHa As 3TOi Ll HEeNpUIofHa, TaK KaK ee paccrosi-
HHUE HeJb3sl BBIUHCAHTL B acTPOHOMHYECKHX €IHHHIAX, He BBOASA B
BhIUKC/IeHHs] Maccy 3emiau. HbloTOH ycTaHOBHJ (IVI. 2), UTO IBHIKEHHE
JIyHBI SIBJIsIeTCSI PEeK/e BCEro CBOETO POZia MEPOH 3€MHOTO TPHUTSKEHHUS.
Mapc npu cambix 6;1aronpUsTHLIX YCIOBHAX He MOAXOAUT K 3emie 6/u-
xe, ueM Ha 55 700 000 xu, Benepa nonxoaut 6nuzxe — Ha 42 000 000 xm,
HO B 3TO BpeMsi OHAa HaXOAMTCS INOYTH B HampaBmenuH ConHua, H
ee NoJIOXKeHHe, ecliH peub HIET He O PajHONOKAUOHHbIX H3MEpEHHSX,
TOYHO OMpENeNUTh HEBO3MOXKHO (cM. puc. 4). OnHaKO NPH HCMOJNB30-
BaHMH KJIaCCHYECKOr0 aCTPOHOMHUYECKOrO MeTORa HauJIyulIdM O0BeKTOM
AJS 3TOH LeNH OKasajcsi acTepoui dpoc.
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Ilnst acTPOHOMOB MOMCTHHE VIOBOJBLCTBHE H3BAEUL XOTh KAKYIO-TO
MOJb3Y M3 acTepoMAOB, TaK KakK, BOOOLIe-TO FOBOPsI, aCTPOHOMAaM OT
HUX Ooubllle HempHsiTHOCcTeH, yeM nomomu. B. Baagme (oGcepBaTtopuu
MayuTt Buscon u Mayut [lanomap) ofHa)kabl Ha3Baj WX «apasnTaMy
Heba». Korzna dpoc npubnuxxkaercs kK 3emie 1o paccrosinus 22 500 000 ka,
ero napajyiakc npHMepHO B 7 pa3 6Goabiie napamiakca ConHua, T. €.
cocraBaseT cBblile 1. Kpome TOro, 3ToT actepony BBIMVISAUT H MOJY-
yaercss Ha (oTorpaduu Kak 3Be3jla MM TOYEUHbIi HCTOUYHHK CBETa,
NI03TOMY €r0 M3MePEHHsl JIerKO BbINOIHUMbI W OueHb TOuHbl. Habmiona-
TeJIH BMECTO TOrO, 4ToObl BLIOMPATh A5 CBOMX HAO/IONEHUI pas/iuuHble
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Puc. 30. Mamepenne paccrosnus 10 3poca. UTo6hl H3MEPHTL MapalIaKkTH-

YECKHH YToJ o C BepIUHHOH B Dpoce H BBIUHCIHTb PAaccTosiHHe D, HaGJlio-

zaresb 6Jarojapsi BpalleHHIO 3eMJIH INepemMemaercss U3 MNOJOKEHHs a B
TI0JI0KEHHE 8.

NYHKTbl 3eMsI, MOryT paboTaTh HE3aBHCHMO APYr OT Apyra. Kaxupiii
M3 HUX NPOCTO XKJeT, uToGbl emasi nosepryaach (puc. 30), u poTorpa-
¢upyer acTepou] Beuepom (a), B nonHous (6) u yrpom (6). ITonoxenue
SDpoca cpeau 3Be3J MEHSETCS BCJEACTBHE Pas/IHuMsi MOJOXKEHUsl HaGo-
JlaTesisi 110 OTHOIIEHHMIO K 3emye. 3Hasi MOMEHT, KOrja Obl1 ClleNaH Kax-
Ablil oTOrpauuecKii CHUMOK, H CBOE TOUHOE IOJIOKEHHe Ha 3eme,
Hab/MoflaTe/Ib MOXKET BBIYHCIMTL paccTostHue D 10 Dpoca B KHIOMETpax
TaK Xe TOYHO, KakK ecju Obl HabJaiofieHnst OblIM CAeJaHbl B PasIMYHbIX
NyHKTaX 3eMaH. DTOT NpoLecc aHaJOTHUeH MpPOLECCY OUEHKH HeGo/b-
LLIOr0 PacCTOSIHHS C MOMOLIBIO TOJBKO OJIHOTO IJ1a3a, KOrJa Bbl MOBOpa-
uiBaeTe roJIOBY WJIH JBHTaeTe €0 3 CTOPOHBI B CTOPOHY.

Habuionenns nsuxkenus dpoca no HeGy Mexay HaOMIOICHUSAMH HY K-
JaloTCs B 3HAYHTENIbHOM HcnpaBieduy. Korja 1o ucnpasnenue caenato
H BHeCeHbl Ipyrue, MeHee 3HauuTe/IbHble NOTNPABKH, MOKHO ONpeneasiTh
paccrosinue. B auBape 1931 r. Dpoc npubnusuiacs kK 3emi1e Ha OLHO U3
caMblX MEHbLIHX JUIsi Hero paccrosiiuii —25 800 000 km. Mexxaynapos-
HOe COTPYAHHYECTBO BEAYLIHNX 00CepBaTOPHA MHpPa MO3BOJIKJIO YTOUHHTE
BEeJIMUMHBl COJTHEYHOIO Napasjiakca H acTPOHOMHUECKOH eIHHHUIbL.

B nefictBuTensHocTH, OfHaKO, PaGe ycTaHOBHJ, UTO MO ABHIKEHHIO
dpoca OH Mor Obl TOuHee OmpefenuTh mMapasinakc CONHUA, ueM peluas
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Puc. 31. Antenna muamerpoM 25,5 m (MuJICTOYH), TpH MOMOLLH KOTOPO#

BNepBbie Oblia OCyllecTBJIeHa pajnosnokaunus Benepsl. (Potorpadus nosy-

ueHa U3 Ja6oparopun uM. JIMHKONbHA MaccauyCeTcKoro TeXHOJOrHYECKO-
ro HHCTHTYyTa.)

L g,

TPUTOHOMETPHYECKHI TPEyroNbHUK, OIHA H3 CTOPOH KOTOPOro — pac-
cTosiHue Jpoca. OH HCIOMb30BaNl BeJIHUHHY BO3MYylleHHsl Dpoca 3emned
B KauecTBE Mephl CHJIbl 3eMHOI'0 TSITOTEHUsI MO CPABHEHHUIO C CUJIOH COJI-
HEYHOTO TIPHTSKEHHS HA PACCTOSIHUSIX, KOTOPble H3BECTHBI B aCTPOHOMH-
YeCKHX eMHHIIaX. DTO JaeT OTHOLIeHHe Macchl 3emnn K Macce ComHIa,
KOTOpOe B COUETAaHHH C APYTHMH H3MEPEHHSIMH CHJIbl TSICOTEHUS MO03-
BOJISIET NPOKanuOpOBaTh AJMUHY aCTPOHOMUYECKOH eIHHHUIIbI B KHIOMET-
pax. dpoc cHoBa npubausutcsa K 3emne B 1975 r., HO, MEXKAY NMPOYHM,
MBI TEMepb pacnojaraeM ropasfo JydimidiM H Gojiee HENoCpenCTBEHHbIM
Croco60oM JJ1s1 M3MepeHHs] acTPOHOMUUECKOH eIHMHHILBl — paauosoKa-
1ued.

Korpa ITpaiic u apyrue coTpyAHuKH JabopaTopud MM. JIHHKOIbHA
MaccauyceTckoro TeXHOJOTHUECKOro HHCTHTYTa B 1959 r. npenmnpuss-
JI TIepBble TOMBITKM NPHHSATb PajHOBOJHBI, OTpakeHHble OT BeHepsl
(puc. 31), oHH O03HaMeHOBAaNM HAyalo HOBOH 3pbl B U3MEPEHHU IIJIaHEeT-
HBIX paccTOsiHUH. Bpemsi, KOTOpoe HYKHO paluOBOJHAM, YTOObI IPOHTH
paccrosinue ot 3eMnH K BeHepe u 06paTHO, B COUETaHHH C U3MEpEHHEM
ckopocti cBeta B BakyyMe (300 000 km/cex) faeT HENOCPEACTBEHHO MEpPY
paccTosiHusi B Kusomerpax. CpaBHeHHe C paccTosiHWeM 10 BeHepbl, BbI-
YHC/IEHHbIM B aCTPOHOMHUYECKHX eNMHHULAX, M03BOJSIET MPOKaau6poBaTh
nocjegHo0. Bo Bpems 6mu3koro noaxona Beneprl xk 3emse B 1961 r.
paanoacTpoHOMBI B aGopaTopuu uM. JlnukoabHna, B Kanndopuuiickom
texHonorunueckoM HHCTUTYTe M B CCCP He3aBucuMo npoxanubpoBanu
acTpoHoMuueckylo eiuHuumy. OHa oxasamach paBHOH 149 598 500 xm
¢ TouHocTbio mopsiika 1500 xu. Hebombiine ommnbKku 00yClI0BNEHbl He-
JIOCTATOUHOH TOUHOCTBIO ONpeeNeHHsi CKOPOCTH CBeTa, MpHMEeHEeHHeM
TEOpPHH OpPGHTAJIBHOTO JBHKEHHS K ONpeleJeHHI0 paccTOsiHHSI BeHephl
B aCTPOHOMHUYECKHX eJHHMIIAX H, BO3MOXKHO, pacnpocTpaHeHHeM pajuo-
BOJIH uepe3 atMocdepy. [TonyueHHOe pH 3TUX 3KCIEepUMEHTaX 3HaueHHe
napannakca Comnua 87,7942 onpeneneHo ropasjio TOYHee, 4eM OBLIO
ClIeJIaHO paHee.

Tenepb Mbl 3HaeM pPacCTOSIHUS B COJIHEUHOH CHCTeMe I0CTaTOUHO TOY-
HO, TaK YTO MOXKEM MO KpailHeil Mepe IOMOUYb MEXIIAHETHBIM KOCMH-
YECKHM 30HJaM B JIOCTHXKEHHH MMH TiaHeT. Paccrosinue JIyHBI Ham u3-
BECTHO C TOUHOCTBIO He MeHee 1,5 K.

Bssewiusarnue 3emau

[lepBbIM WAroM Ha MyTH K B3BELUINBAHMIO IIAHET SIBJSETCS B3BEILH-
BaHue 3emnH. JlpeBnerpeueckuit MateMaTHk Apxumen (Cupakyssl,
287—212 r. 10 H. 3.) CKa3aJ, uTo ec/ 6bl OH UMM TOUKY OIOPhI, TO MOP
Obl cABUHYTb 3eM10. TOUHO TaK ke OH MOT Gbl H B3BECHTb 3eMJi0, Ha6-
JoJlasi, HACKOJIBKO JIETKO OHA CJBHTaeTcs NP HaxXKHMe Ha poiuar. B
JeHCTBUTEILHOCTH Hac MHTePecyeT He Bec 3emiH, a ee macca. Bec Bes-
KOO TeJla eCTh JIMIIb Mepa CUJIbI IPUTSKEHH S 3TOro Tena 3emiiell, Torna
KaK Macca XapaKTepusyeT 3aK/IueHHOe B Tele KOJMYECTBO MaTepuH.
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OmuuM ¥3 BeTMUalllINX OTKPHITHA HbloToHA GbIIO yCTaHOBIEHHe (haKTa,
YTO BeC Tesla NPONOPUHOHANeH ero macce. Ecin Mbl BHOBb 06paTHMCS
K HBIOTOHOBCKHMM 3aKOHaM JBHJKeHUsi, TO OGHapyKHM, UTO Macca ecTb
Mepa CHJIbl, HeOOXOAUMOH, UTOGbl H3MEHHTh J[BHXKEHHE Tela Ha Ompe-
Jle/ieHHYI0 BeMunHY. YToObl yCKOpUTh JiBH:KeHHe 10-TOHHOrO BaroHa,
Tpebyercst GOMbIIAs CUIA, YeM JJIsl YCKOPEeHHs JBUAKEHHs IETCKOi KO-
JISICKH MPH LaHHOH .CKOPOCTH JBHIKEHHsI BCJIE[CTBUE PasHMIIBI MX Macc.
B myctom mpocTpaHcTBe BladM OT KaKHX-AHGO NMPHTSCHBAIOLKX Tel
HU BaroH, HH JieTckas Kojsicka He GYAyT HUYero BeCHTb, HO HX Macchl
OCTaHYTCSl HeU3MeHHBIMH.

-

[opa

HemuHHoE Hanpasieque
BepmUKAIY

Puc. 32. l'opa nputsiruBaer CBHHIOBbLIH rpy3. OTK/JIOHEHHe Ha-
NpaBJeHHs] OTBECA OT BEPTHKANH CJAYMKHT MepOi CHJbI MPUTS-
JKEHHS TOPBL.

Mbl 3HaeM TOUHO, KaK BeJHKa Ta CHJld NPUTAKEHHS, C KOTOPOi 3eM-
A5 JeficTByeT Ha eIMHHILY MacChl. JTa CHJla — CHJIA TSXKECTH Ha TOBepX-
HOCTH 3eM/i, KOTOpasi MPUTSTMBAaeT Hac K 3emie UM I03BOJISET Ham
63seuuBams paszauunble Bellld. Tak KaK CH/a TSKECTH IPONOPLHOHA/b-
Ha Macce 3eMJHd, TO IUHCTBEHHOH HEH3BECTHOH BEIHUYHMHOH SIBJSIETCS
TIOCTOSTHHASI TIPUTSKEHH ST MKy JABYMS MacCaMHu, Ha3blBaeMast HOCHOSH-
Hot msaeomenus. (bonee TouHoe onpe;leJIeHHe IIOCTOSIHHOH TATOTEHHU S
cMm. B [lpumoxkenun 3.)

OpuH U3 crnoco6oB ompesie/ieHu st 3TOH MOCTOAHHOU CBOJUTCS K H3Me-
PEHUIO TIPUTSKEHHS Tejla TOPOH M0 OTKJIOHEHHIO MuHUU oTBeca. Kak mo-
Ka3aHO Ha puc. 32, JHHHS OTBeCa HalpaBjeHa He 10 BEPTHKAJIH, a OT-
KJIOHEHa OT Hee BCJIEJCTBHE TOTO, YTO Fpy3 NMPUTATHBAETCH K rope. Mol
H3MepsieM CHJy, ¢ KOTOpOil ropa JefcTByer Ha TPy3, U OLEHHBAeM Mac-
Cy ropbl, H3Mepsist ee pa3Mepbl H cocTaB. Tak Kak paccTosiHHe OT rpysa

¥

JI0 TOpbl JOCTYIHO U3MEPEHHSIM, TO, BLIUMC/IUB MOCTOSIHHYIO TATOTEHHUS,
MOKHO, CJ1eOBaTeNbHO, ONPENeJHTb Maccy 3eMJH.

Mertop ¢ ucnonb3oBaHHEM rOpbl JOBOJIBHO XOpOIl, HO JabopaTopHble
MeTofibl TouHee. C HCHONBb30BaHHEM Ype3BHIUAHHO TOUHBIX MPHOOPOB
HEMoCPeCTBEHHO MOXKHO U3MEPUTh, C KAKOH CHUJIOH GOJBbIION CBUHLOBBIHA
IIap MPUTATHBAeT MajleHbKMI LIApUK, ONMpelesNdB TakHM 00pa3oM Be-
JIMUMHY TOCTOSIHHOH TArOoTeHHsi. Tak Kak BecOM MaleHbKOro LIapHKa
u3MepsieTcsl INpUTSKeHHe ero 3emsefl, TO 3areM Macca 3eMIH Bbl-
pakaeTcsl B eIMHHIIAX Macchl GOJBLIOrO IIapa NpH TNOMOLIM 3aKOHa,
COIVIACHO KOTOPOMY CHJia NPHTSKeHHs] OOpaTHO IPONOPLHOHANbHA
KBajpaTy pacCTOsSIHHs Mexay luapamd. Ecam 6l MOXHO ObLIO, Ha-
XOJSICb HAa NOBEPXHOCTH 3eMJH, MOJOXKHThL ee Ha Bechbl, OHa Bechna Obl
6 600 000 000 000 000 000 000 m=6,6-102* m

Cu/a TAroTeHUs MO BeJHUMHe fIBJIsieTCs CHJIOH BecbMa He3HauHTeNb-
HOH; 3aMEeTHOH OHa CTaHOBHTCS JIMIIb TOr[a, KOrAa BO B3aUMOIEHCTBHU
yuacTBYIOT OrpoMHble Macchl. [lpeiamnosioxkuM, Hamnpumep, 4TO Kakofi-
J160 map 6bl1 6bl CoenaH U3 BCero faxe elle He J0OLITOro 30J0Ta MUPa;
nyctb ero Bec 6yzer 30 000 m; Torna fuameTp 3TOro Iiapa COCTaBUT OKO-
J0 14 m. Ecau Gbl Tako# 11ap HaxoAuJcs rAe-TO B MPOCTPAHCTBE U HA
Hero He JefcTBOBA/IH Obl HUKAKHE CHJIbI NPUTSKEHHS, TO BeC CHISILErO
Ha HeM 90-KHJIOTPAMMOBOrO YesoBeKa Obli1 Obl 5KBHBasneHTeH Becy 0,3 2
Ha 3emne. Ero jsierko Mor Gbl MOAHATHL CBEPUOK, a JATYILIKA Moraa 6bl
ero cosceM cOpocuTh ¢ 3osoToro wapa. I[lockonbky Jqoau OOGBIYHO He
CTOJIb JIETKO PaccTaloTCs ¢ 30J10TOM, Mbl MOXKEM Cef1aTh BLIBOJ B MaHepe
6aced J3oma, a UMEHHO, YTO CHJa CKYMOCTH 3HAUHTENbHO MpeBbIlIaeT
CHJTY TSIKECTH.

Macca Coanya

3uasa Maccy 3eMiid, MOXKHO BbIUHCIUTh U Maccy ComHia. 3emns He-
TPepLIBHO NafaeT Mo HanpasJeHH!o K COMHLY, OTKJIOHSSCh BCJEACTBHE
3TOTO OT MPSIMOi JIMHHH, N0 KOTOPOil OHa ciefoBana Gbl, ecau Gl He
6bUIO TPABUTALMOHHOTO NPHUTs:KeHHsI. CKOPOCTb MafeHHsI COCTaBJIsieT
okono 0,3 cm B CeKyHAY; 3a 3TO ke BpeMs 3eMJisl CMelLIaeTcsi Brepej
npuMepHo Ha 30 kx. UTo6kI 3acTaBUThL 3eMJII0 1aflaTh C TAKOH CKOPOCTHIO,
Coanue J0/xHO 06aagars Maccoit B 332 517 pa3 6onblie Macch 3emiH,
T. €. €r0 Macca JIoJKHa COCTaBAATh okomo 2,0-103° ke

3unast Maccy CosHia, Mbl MOXKEM CHeNaTh HEKOTOpble HHTEpecHble
BBIBOJBL O ero coctaBe. CpenHsis miaoTHOCTh ConHua Bcero B 1,41 pasa
6oJiblile TVIOTHOCTH BOZbI, B TO BpeMsl KaK IJIOTHOCTb 3eMJIH paBHa 5,5,
YTO 3KBHBAJIEHTHO CPeJiHeH IJIOTHOCTH CMECH FOPHBIX MOPOJ, U METaJlI0B.
Ha nosepxnoctd Co/HIA CHJIa TsXKecTH B 28 pa3 Gosblile, 4YeM Ha 3eM-
ae. Tam 90-KuIOrpaMMOBBIH UeJOBEK BecHs Obl MOYTH 3 m, €CNH, KO-
HeYHO, OH He Hcrapuics Obl MTHOBEHHO NpH TeMmmepatype 6000° C.
[Tosb3ysick JiHLIb TpeMs HM3BECTHBIMH BETHUHHAMH — MAacCoOH, AHameT-
pPOM H TeMIepaTypoH Ha INOBEPXHOCTH, MOXKHO J0Ka3aTb, uto CosmHLe
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LIeTHKOM COCTOMT M3 rasa. Temmepatypa B ueHTpe CosHLA J0/MKHA Obl
cocraBasath okomo 20 000 000° C, a nuotaocts B 130 pa3 npeBblmaTh
TIJIOTHOCTB BOJBI, TaK KaK TOJBKO IMPH TAKUX YCJIOBHSX OOecrednBaeTcs
JdBJeHHe, J0CTaTouHOe, YToOkl yaepKaTh BHelUIHHe ra3oBble ciou ComH-
11a OT crajia BHYTPb. HH ONMH H3 H3BECTHBIX 3/IeMEHTOB He MOXKeT ObITh
Ha Co/Hile TBEPAbIM HJIH XKHAKHM; JazKe BOJb(paM, UCMONb3yeMbli 1J15
H3TOTOBJIEHHSI HHTEH B 3JIEKTPHUYECKHX JaMMax, Hcmapuiacsi Obl Ha IO-
BepxHocTH CoO/HLA, KOTOpasi MO CPaBHEHMIO C HEApaMH SIBJISIETCS ellle
MPOXJ1aJHOH.

[Tranema co cnymuukom

Jlaa niaHeTsl cO COYTHUKOM CHoco0 OnpefeseHUsi MacChl aHaslorH-
yeH crnocoOy ompezenenust Macchl ConHua. [IpuTsKeHue M1aHeThl BCeraa
JOJIZKHO TOYHO YpaBHOBEIUMBATb IEHTPOGEKHYIO CHIY,  SIBJSIOHLYIOCS
MepoH TOH CKOPOCTH, C KOTOPOH CHYTHHK MajaeT MO HampaBleHHI0 K
m1aHere, uyToObl yepKaTbCsl Ha CBoeil opOHTe. 3Hasl 3TO NPHUTSKEHHE,
paccTosiHHe CIOYTHHKA M IMOCTOSIHHYIO TSTOTEHHS, MOXKHO BBIYHUCIHTD
Maccy miiaHeTel. Macca HenrtyHa, OTCTOsllIero OT Hac Ha PaccTosiHHe
oxosio 4350 MIIH Ku, H3BECTHA HaM TaK »Ke TOYHO, KaKk Macca JIyHBI, Ko-
TOpask OTCTOMT OT Hac Bcero Ha 384 500 xm.

Basewusarue JIyHot

Maccy cnyTHHKa TPYJAHO OMpeAesNuTb, TaK KaK OObIYHO OHA OYeHb
MaJjia Mo CpaBHEHHIO C MacCOH, IJIaBHOH MO OTHOLUEHHIO K JaHHOMY CHyT-
HUKY r1aHeTol. Bansinue 3eMiin Ha JBHKeHHe JIYHBI H3MEPUTh HETPYI-
HO, HO Macca JIYHbI HaCTOJBKO Majia, uTO ee BIHsIHHE Ha JBHKeHHEe 3eM-
JIM BecbMa He3HauuTesnbHO. [[eHTp 3eMaH IBUKeTCS BOKpPYr OOLIEro

Puc. 33. LlenTp Tsi:KecTH eCTh TOuKa paBHoBecHs. Ha pucynke

JlaHO TOYHOEe IOJIOKEeHHe JBYX [apoB })aBHOﬁ TIJIOTHOCTH,
COoeJMHEeHHbIX HEBECOMbIM CTEPXKHEM.

LeHTpa TsXKecTH cHcTeMbl 3emasi — JIyHa 110 O4eHb Majiofi opOuTe,
HIEeHTHUHOH 1o dopme ¢ opbuToit JIyHbl. Eciiu 661 3emitio u JIYHY MOKHO
GbLIO COEHHUTb HEBECOMbIM CTEPXKHEM, a 3TOT CTep:KeHb ypPaBHOBECHThb
Ha OCTpHE HOXKa B 10JIe TOCTOSTHHOrO TSITOTEHH s, TO OCTPUE HOXKa MOIJIO
Obl CIYXKHTb OMOPOH CTEPKHIO B LEHTPE TSKeCTH cHcTeMbl™) (puc. 33).

" #) B jefiCTBHTE/BHOCTH LEHTP TsxecTH cucrembl 3ewis—J/lyHa Haxomutes b 1ene
3emau. ([pum. nepes.)

=

MIMEHHO 3Ta TOUKa MABHMIKETCS MO TJaBHOH 3JMJAHNTHUECKOH opbuTe
Bokpyr CosHita. [lyrem TmiatenbHbIX H3MEPEHHH PACCTOSTHHS MEXKLY
LIEHTPOM TSI?KECTH CHCTEMb! H LEHTPOM 3eMJIH MOZKHO H3MEPHTb Maccy
JlyHbl (puc. 34). OTHOWeHHe paauyca Maaoi OpOUThbl, KOTOPYIO ONHCHI-
BaeT IeHTp 3eMJ, K pajuycy 0o/blieil OpOUTHl, 0 KOTOPO#H JBHKETCS
JlyHa, ecTb oTHOWIeHHe Macchl JIynbl K Macce 3emau. CyTHHKH, ABH-
Kyuecss BOKpyr JIyHbl, Moriu Gbl, KOHeuHO, ofecrednTh Oojiee TOY-
HOe HM3MepeHHe ee Macchl.

[lenTp TskecTH cHcTeMbl 3emast — JIyHa OTCTOMT NpHMEPHO Ha

4700 km ot meHTpa 3eMJH, CjefoBaTeNbHO, Macca JIyHBI cocTaBiser

BCEro 811—37 (unu npubnusutenbuo 4700/384500) wmaccnl 3eman. [lpu

Opbuma yenmpa
MANCECMLL

)
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Puc. 34. JIBuxenune 3eMJH BOKPYT LEHTPA TSAXKECTH CHCTe-

Mbl 3emas—JlyHa. LLeHTp TSKeCTH ABHIKETCs TOUYHO [0 3JJIHII-

cy sokpyr Cosnua. Pasmepsi 3emau n JlyHbl npeyBeaHueHsl,

HO OTHOCHTEJIbHbiE MOJIOKEHHS! [eHTpa 3eMIH yKasaHhl
MPaBHJIBHO.

Takoi manoi Macce (81-10'8 m) Jlyna npeacraBisier co00OH CTO/Nb XKe
KPOXOTHYIO YacTHILy B COMHEUHOfi cicTeMe, Kak Kanas Bofbl B 200-nuTt-
poBOM GOUOHKE WJIH MyXa Ha KoJlece TeJierd. 3emiisi 3HauuTebHee BCero
B 81 pas, eciu, KOHEYHO, HE FOBOPHTb O €€ BAXKHOCTH JVIfl HAC.

Ipyaue cnymruxu

Tonbko HemHOrue Gosmee kpymnHble cnyTHHKH [Onmurtepa u CaTypHa
OKa3bIBAIOT TAKOEe IPaBHTALMOHHOE BO3JEHCTBHE, KOTOpOe JOCTaTOYHO
IJIS1 TOrO, uTOObl CAENaTh BO3MOXKHBIM OIpefieleHHe UX Macchl. YeTbipe
sipkux crnytHuka [Omurepa u Tutan u3 cucrembl CatypHa CpaBHUMBI €
Jlyuoit. Ilpoune cnyTHHKH, Kak MpaBUIO, MMEIOT ropasio MeHbliHe
Macchl, 3a HCKJIO4eHHeM cllyTHHKa Hentyna, TpuToHa, KOTOpblii, BO3-
MOXKHO, OueHb MOXO0XK Ha JIyHy, XOTS Maccy ero TPyJHO ONpelesuThb,
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[TnotnocTs JIyHbl B 3,3 pasa Goablue NAOTHOCTH BOABI, T. €. TAKOBA,
Kak 6yato Jlyna clenana u3 oObIUHBIX FOpHBIX MOPOA. [110THOCTH 1BYX
SIPKUX cnyTHUKOB OnuTepa MmeHblue, a ABYX APYrHX — GOJIblle MJIOT-
HocTH JIyHbl. Tperuit cnyTHHK T'aHMMen — camblii KPYIHBIA B COJIHEY-
HOH cHCTeMe (IHameTp ero Jaxe Goubire aunamerpa Mepxypusi: 5600 ku

Ha Vi
‘ ‘ "
[anumed  ermeme
Cnymiuki Hnumepa
20 @ 2 @2 ?
Muvae  Tepus Pes Hnem i
Inyenad - Luona ool [urnepuon eba

Crymuune Camypra’

2 0? 2 @ @ Y
Apusny  Tumanusg Hepeudn
Muparia  Ymbpusne  Obepay Tpurmon .
Crymyuki Ypane Crymuury  Hemmyna

Puc. 35. Macchl cyTHHKOB B COJNHEUHOM CHCTeMe, H300pameHHbIe

mapamMHl paBHO# MIOTHOCTH. CyTHHKH, MacChl KOTOPHIX H3BECTHHI He-

TOYHO, IOMEYEHbl 3HAKOM BONpPOCA. YBeJHYeHUe MAacChl OTPAKEHO B

YBeJIHYEHHH JHaMeTpa. CryTHHKH Pa3MelleHsl N0 NOPSAKY HX pac-
i CTOSIHMH OT COOTBETCTBYIOIIHX IJIAHET.

N0 cpaBHeHHIO ¢ 4840 Km) U caMbli MacCHBHHII — ero Macca BJBOe
Gonbite maccel JIynel. Onnako maoTHOCTh ['aHMMela Bcero B jBa pasa
Gonplle TJIOTHOCTH BOABI, T. €. OHA CJIMIIKOM MaJja, uToGbl OH COCTOS
u3 kamHsA. Kannucro (IV cnytauk IOnurepa) u, THTaH OYeHb CXOIHH ¢
l'annmenom, HO HeMHOro MeHbllle ero. Ha puc. 35 OoTHOCHTeNbHEE Mac-
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Cbl PA3NNUHBIX COYTHHKOB M300paKeHbl B BHJE LIapOB, HMEIOMHX OJIH-
HAKOBYI0 MJIOTHOCTh. [IJ1s1 TeX CMyTHUKOB, Macchl KOTOPHIX HEH3BeCT-
Hbl, TPHBEJEHB HENOCPEICTBEHHO OHAMETPhbl, @ CIYTHHKH OTMEUYEHBI
3HAKOM BONpoca. AHaJOTHYHO OTMEUeHbl CIIyTHUKH, JHaMeTPhbl KOTOPhIX
TNOJIyueHBl TOJBKO H3 H3MepeHHH uX Grnecka. J[uama3oH 3HaueHHi Macc
HACTONbKO BeJIUK, UTO IJIs TOTO, YTOOb! H300pa3HTh HX Ha 3TOH AHarpam-
Me, JHaMeTpbl HEKOTOPBHIX [1apoB HeoOXOAMMO yBesqHuHTh B 10 wnau
100 pas.

Heiimoc u @Poboc — KapJaUKOBble CIYTHHKH Mapca — BBIMISAASAT
JKaJIKIMH JIeTKOBecaMH 110 CPaBHEHHIO CO CPeJHUMH cnyTHHKamu. Cuia
NIPUTS?KEHHST Ha NOBEPXHOCTH 3THX HEeOOJBIIMX CIYyTHHKOB COBEpILIEeH-
HO HHYTOXHA. Ha OIHOM H3 5THX CIYTHHKOB 4YeJOBeK BecHJs Obl BCEro
HECKOJIbKO JIeCSITKOB 'paMMOB M MOT Obl cOBepIlaThb NMPBIKKH IJIHHOA B
HECKO/JbKO KHJIOMETPOB, ec/ii Obl OH IIPH 3TOM COBCEM He YJIeTeJl CO CIyT-
nuka. Tpynuee Bcero Tam Obwio Obl MPOCTO CBOGOAHO ABHraThCs, He
60s1Ch OKa3aThCsl MOAHSTHIM HaJ MIOBEPXHOCTHIO HAa HECKOJBKO KHUIOMET-
pPOB B MeXIJIaHETHOE MpOCTpaHcTBO. ['mMmore3a, cONIacHO KOTOPOH
®o6oc — HCKYCCTBeHHBIH cMyTHHK Mapca, siBisieTcsl, 1O HalleMy MHe-
HHIO, TONLITKOH MPHHATH XKejJaeMoe 3a AeHCTBUTENbHOCTb.

Maccor naarnem

Macchol miaHetr Ge3 CMyTEHKOB ObIIH BBIYHCJEHB KJIACCHUECKHM Me-
TOJOM: TOJBKO MO HAOJIOAEHHSIM BO3MYIIEHHH, KOTOPhE OHH BBI3HIBAIOT
B JIBHJKEHHSIX APYTUX IJIaHeT — METO[OM, aHaJOTHUHBIM TOMY, KOTOpBIi

* OBl MCNOIb30BAH NPH IpelcKa3aHuy nonoxeHuil HentyHa u [TnyTona.

Hanpumep, Benepa, npubnuxkasicb ZJ0BOIbHO 61H3K0 K 3emie, Mapcy u
MepKypHIO, BbI3bIBAET BO3MYIICHUS B ABMIKEHUSX 3THX TeJ. AHa/IOrHy-
HBIM 00pasoM JBHXKeHHe Benepel BO3MyllaeTcsi MOX BJHSTHHEM IPUTSH-
JKeHHs Co CTOPOHB! 3eMnu, Mapca u Mepkypusi. Boiuncienne macc Be-
Hepel ¥ MepKypys o HaGJIONEHHSM HX JBH:KEHHI U ABHKEHHH 3eMH
1 Mapca upesBriuaiino cnoxuo. Ha6monenus JBHMKEHHH HCKYCCTBEH-
HBIX CIIyTHHKOB HJIH KOCMHUECKHX B30HJOB BOKPYT 3THX IUIaHET MO-
3BOJIAAT ONPENeNUTh MAcChl IJ1aHeT ¢ 6OJblLIell TOYHOCTBIO.

Ilaxe ¢ UCIIOJAB30BaHHEM TEODHH, ONMHpAIOLIEHCs HA caMble JIyylIHe
Habmolenns, Macca Mepkypus onpefeneHa He oueHb HaJexkHO. Mepky-
PHI HACTOMBKO Majl M HaxoguTcs Tak OnH3K0o K COJHILY, YTO €ro BJHS-
HHe Ha JIpyrue MiaHeTel HaXOAUTCS Ha rpaHH H3Mepumoro. CaMmbli nyy-

IIMA aHaau3 [IOKa3bIBAeT, 4TO Macca Mepxypnﬂ COCTaBJII€T BCEro 18%

Macchl 3eMJIH HJIH OKOMO yeThipex Macc JIyHbl. ITnotHocts Mepkypus
MouTH Takas ke, Kak y 3emnn. OH okasajcs Gbl OUeHb MOAXOASIIMM
CHyTHUKOM 3eM/H, e/l Gbl MOT OCYIeCTBHTBLCS KaKMM-JIHG0 06pa3om
TAaKOH MepeHoc, HO NPHU 3TOM MNpecTH:KY MepkypHsi 6bl1 6bl HaHe-
CeH oueHb GOJBILON YPOH, a JIyHa cTana 6bl JIUIIL BechMa XMJIOH mnJia-
HETKOH.
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O macce Benepbl Mbl y:Ke TOBOPHJ/IHM B MEepBOH [aBe: OHA JHIIb He-
MHOTO MeHbllle Macchl 3eman (81%). Y Bcex ocTalbHBIX MIaHeT, Kpome
[lnyToHa, ecTh CcnyTHHKH, obseruaiooiiie BbuucaeHHe HX macc. Ompe-
neneHne macchl [lnyToHa mnpencraBasier ocoGeHHO TPYJAHBIH cayuai
rJIaBHBIM 00pa3oM TOTOMY, YTO aCTPOHOMHSI TOUHBIX H3MEPEHHH OueHb
MOJIOJla, a TaKykKe MOTOMY, 4YTO BHEIIHHEe MJIaHeThl MepeMeLlarTcs 10
HeOy oueHb MejneHHO. HenTyH, JABH:KeHHe KOTOPOro, MO-BHAHMOMY,
OKasblBaeT HauOosbilee BiHsiHHe Ha [lnyTton, Habmogancsi B TeueHHe
ropasjio MeHbIero BpeMeHH, uem mepuoj ero o6opora Bokpyr CosmHua.
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Puc. 36. Maccu nnamer, nso0paxennbie B Bije MAPOB PaBHOI MIOTHOCTH.
Nnaverp Conmnua B sToM macmraGe JomKeH npesbiuars auamerp HOmu-
tepa B 10 pas.

Bruncnenns maccol [lnyTona eime 10 Toro, Kak oH Gbl1 OTKpBIT, Ha OC-
HoBe HaOmozenuit Hentyna pator sennunny oxomo 0,9 macce 3eman,
B TO Bpems Kak Bpaysp u3 ananusa pBuxeHnus YpaHa mpeirnosiaraer,
yto Macca [lnyTona cocraBnsier 3/, maccol 3eman. ®akTHUECKH XKe NOKaA
ellle HET HAJEXHOrO MeToza Ans onpenenenus macchl [lnyrona. Takum
06pa3oM, Ha MPOTSXKEHHH HEeKOTOPOro BPEMEHH OHA OCTAHEeTCs He ompe-
IeJIeHHOH.

Ha puc. 36 macchl miaHer u3o6paeHbl B BHJE [1apOB ONHHAKOBOH
naotHocTy. [Ins cpaBHeHHs ¢ puc. 35 HAaNOMHUM, 4TO 10 Macce MepKy-
puit npesbuuaer JIyny. [TostoMmy nocsenoBaTebHOCTh Macc OT CaMoro
MEHBIIIEro U3 cnyTHUKOB, ®o6oca, 10 caMoii GOabIION maaHeTsl, KOnu-
Tepa, J0BOJIbHO PaBHOMEepHas. ITy NOCAe10BaTelbHOCTb MOKHO ObLI10 Obl
TPOLOJIKHTb B CTOPOHY TeJl ellle MeHblIell Macchl, TaKUX KaK acTepOH /bl
¥. METEOPUTHl, HEe YTPATHB PAaBHOMEPHOCTH, HO He B MPOTHBOIOJIOKHOM
nanpasiennu. [lepexoxn or IOnurepa k Connuy norpe6oBan Obl yBeanye-
Hue aunamerpa mapa B 10 pas, Tak kak macca ComHua Golblie Macchbl
lOnurepa B ThicAUy pas.

Bbi1o 6bl uepecuyp yTOMHTEJNBHO OMUCHIBATE BCE MPOUYNE OCTPOYMHbIE
croco6bl, KOTOpbIE HCIOJNb30BAINCh 1/ BLIUMCIEHHS HJIH OLEHKH Macc
nJaHeT, CMyTHHKOB, KOMET HJH acTepoMloB. Bcernaa, xoraa ynaercs
HaOMonaTh [IBa Tejla, NOCTATOUHO OJNH3KHE JApYyr K APYyry Ads TOro,
yTOObl OJHO BO3MYTHJIO [BHKEHHE APYrOro, MOXKHO IOJYUYHTb HOIOJ-
HUTEJbHbIE CBEJeHUs 0 Maccax Tux Tel. Ecau mpu cOnuKeHUH 3aMer-
HOIO H3MEHEeHHs [BMXKEHHs He TPOMCXOIUT, MOXKHO OLEHHTb BEPXHHI
npenen macc. Koraa B 1886 r. kometa Bpykca Boiia B Npefiesibl OpGUT
BHYTpeHHUX crnyTHukoB lOmuTepa, mepuon oOpaileHust KOMEThl BOKPYT
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CoJ/iHIla yMeHbIInCs ¢ 29 JeT 10 7, U TeM He MeHee HaGioaeMblX H3Me-
HEHHH B JBH2KEHUSX CIYTHUKOB He mpousonuio. CreloBaTelbHO, KOMeTa
JOJ2KHa Oblia obmagath Maccoid MeHee 00,0001 maccel 3em/ad, HHAue OHa
BbI3Baja Obl M3MEpHMble BO3MYIIECHHSI.

B 3ak/iouenue 3TOf I/1aBbl, B KOTOPO# Obl1 Takxe chopMyJHpoBaH
3aKOH BCEMHPHOIO TArOTeHHs HbiOTOHA, 3aMeTHM, yTO B OCHOBE BCeil
ACTPOHOMHUH JIEKUT IPUMEHEHHEe 3TOr0 3aKOHa. JTO OTHOCHTCH TaKKe U
K JIBUKEHHIO B NPOCTPAHCTBE KOCMHUYECKHX annapatoB. 3a mpeleaami
COJTHEUHOH CHCTeMbl B JaleKux o06sacTsix BceleHHOH 3TOT 3akoH Mo-
[IpeKHeMy OCTaeTcsi KJIIOUOM K pelleHHI0 MHOTHX Haubojee BaXKHbIX 3a-
Jad. HeBO3MOKHO MpOBECTH MOYTH HHKAKHX BBIYUCJAEHHH Macc, He HC-
1I0/1b3y s CBOUCTBO NpUTs2KeHUs1. OIHAKO HUMEIOTCSI JaHHbIE O TOM, UTO
3aKOH HbloTOHA fIB/sieTCs] BEPHBIM JIMIIb B MEPBOM MPUOIHKEHHH, 4TO
Macca ObICTPO ABHXKYIIMXCS Tesl YBeIHUHBACTCS CO CKOPOCThIO0. Teopus
OTHOCHTeIbHOCTH JitHIuTefiHa (1879—1955) faeT mompaBouHble MHOMKH-
TeJIM, KOTOpble OLIYyTHMbI B Cjyyae OBICTPOrO JBH:KeHHsT Mepkypus
noj JeAcTBHEM CHIbHOrO npuTskenns ConHueM. JIMIIb B 3TOM Cay-
yae [OMPaBKH JOCTATOUHO BENUKH JJIi UX OOHApy:KeHWs NpU Ha6Jro-
JIeHU X HeOGeCHbIX TeJ B Halle BPeMs.

C Ipyroit cTOpoHbI, NPH MOUCTHHE HENPABAONOAOGHBIX PACCTOSHHAX
B KOCMHYECKOM IIPOCTPaHCTBE, BO3MOXKHO, OyIyT HEOOXONUMBI JApyrue
NONpaBKH, TaKk KaK BceneHnasi KaxkeTcs pacluiupsiouieiicsi. 3HAuuT,
€CJIN PACCTOSHUS Mex1y OObeKTaMH J0CTaTOYHO BEJIMKH, MAcChl MOTYT
BbI3bIBATh OTTAJKHBaHHE C CUJION, PEBBILIAIONLeH IPaBUTALMOHHYIO CHITY
nputsikenusi. [loueMy HMMEHHO JOJKHO HPOUCXOAHTH OTTAJKHUBAHMe,
HEsCHO, a BO3MOXKHO, 3/1eCh JeHCTBYeT KaKas-TO HHAs NPHUHHA: MOMKET
ObiTh, Beesennasi JeficTBUTEIbHO paclIUpsieTCs WM B Hefl MPOU30LIeN
B3pbIB. Pacmupenue BceneHHOi, OueBMIHO, AOMKHO OBbITh BBHI3BAHO
KaKOH-TO I1yOOKO KOpeHALleHCcd B ee NpUpPOAe NPUUMHON, OIHAKO BO-
npoc 00 3TOH MPHYMHE NPUBOAUT HAC K BOMPOCY O CYHIHOCTH GecKoHeu-
HOCTH BO BpeMeHH M MpPOCTPaHCTBE.

[TockosbKy aGCo/IOTHAST UCTHHA He JOCTHXKHMA, a BCSAKHIT HOBBII
BBIBOJL JIMILbL OTKpPbIBA€T BO3MOXKHOCTh JaJbHEHUINX OOO0OIIEHHH, MBI He
MOXKEM He BOCXHILAThCS IPOCTOTOH U COBEPIIEHCTBOM HBIOTOHOBCKOTO
3aKOHa, KOTOPBIH BBINOJAHSETCS CTOMb TOYHO. ONHAKO pajn AaibHefi-
1Iero nmporpecca HayKH YueHbIHf JOJZKeH HCKaTb H aHaJIH3HPOBATh Ma-
JIelillIe HeCcOBEPIIEHCTBA B 3aKOHAX HJIH TEOPHsIX, KOTOPblE KamKyTCH
H/leabHbIMU.
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Hama 3emnsi kaxercss HaM Takof OOJBILIOH W MPOYHOH U CTOJb
BaXKHO# /151 HAC, UTO Mbl CKJIOHHBI 3a0bIBaTh O TOM CKPOMHOM MOJIOXKeE-
HUM, KOTOpOe OHAa 3aHUMAeT B CeMbe IIJIAHET CONHEYHOH CHCTEMBI.
IlpaBaa, y 3emin Bce Ke €cTh JOBOMLHO ToJcTas atMocdepa, MPHKPHI-
Baloliasi TOHKHH HEOJHOPOZHBIA CJOH BOABIL, U JayKe TUTYJOBAHHBIH

1
CIyTHHK AHAMeTPOM NPHUMEPHO B —-ee fuamerpa. ONHAKO 3TH 0COObie

npuMeThl 3eMJIH €[iBa JIH MOIYT CJYKHTb JOCTaTOUHLIM OCHOBAHHEM Ha-
eMy KOCMHYECKOMY «3roleHTpu3My». Ho Oyayud HeGO/NBIINM acTpo-
HOMHUECKHM TejIoM, 3eMJisl sIB/IsIETCSl CaMOH 3HAKOMOH HaM ILJIAHETOH,
H MO3TOMY AOCTOHHA ObITb U SBJsIeTcs] 0OBEKTOM CaMOro TIIATeJbHOrO
HCCIeI0BaHH .

Jlo 3amycKOB HCKYCCTBEHHBIX CNYTHHKOB TeMHast 4acTb JIyHbI B
HOBOJYHHE paccMaTpHuBalach KakK CBOEro pofa 3epkaso Ajsl 3eMilH U
MCIIOIb30BajIach NI U3yueHHs mociaefsed (puc. 37). baus HoBonyHus,
korga JlyHa, CosHie u 3emisl HaxONATCS NMOUYTH Ha ONHOH MPSIMOMA,
CBET, OTPaXKeHHBIH OT 3eMJIH, OCBellaeT He OCBELIEeHHOe HHYeM HHbIM TeM-
Hoe mosmymiapue JIyHbl. Vi3aMepeHHst SIPKOCTH 3TOro NeneabHOro CBeTa
JIyHBI TIOKa3LIBAIOT, UTO 3eMas NMOAOOHO APYTHM MIaHeTaM, MMEIOLUM
at™Mocepy, sIBJIsieTcsl XOpOWMM oTpaxareneM. OJHAaKO BCJENCTBHE
H3MEHUHBOCTH O06/IaYHOTO TOKPOBA JOJS COJHEUHOIO CBETa, OTPaXKEeH-
HOTro OT 3eMJiHd, T. e. ee a.6b6edo, cocTaBidsl B cperneM 0,35, MoxKeT us-
MEHATbCS B JiBa pasa. '

3ameuarenbable poTorpaduu, ciejaHHble ¢ paker (puc. 38), ¢ MeTeo-
ponornueckoro cnytHuka «Taiipocy (CIA) u ¢ KOCMHUECKOro Kopabiist
CIIA «Mepkypuii-ATiacy, MO3BONHJIN HaM YBHAETb 3eMII0 H3BHe
(puc. 39). Kak u npexmomaranoch, B jo6oe BpeMst o6jaka o6pasyoT
camble 3amerHble geranu (puc. 40). OnHaxko orpoMHas NPOTSREHHOCTh

Sl o

Puc. 37. «Mosogasi» JlyHa H TIeNesibHbIl CBET.
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Puc. 38. IOro-3anag Cesepnoii Avepix, chororpadupoRAHHBIIL ¢ BHICOTHI
160 xm paxeroit « Aspo6uy (CLIA).

Puc. 39. Buj na 3emmo ¢ kocMHueckoro kopadis «Mepkyprit-Ariac 4»;
BHJHa llentpanbHas Adpuka, osepo Pynonrepa B Kenuu,

— 58 —

HEeKOTOpbIX 00/auHbiX 00pa30BaHUH OKa3ajachb HEOXKHAAHHOCTBIO AJIs
MEeTeopoJioroB; Ha (otorpadusix BHAHBI CHIbHbe KOJeOaHH s MOroibl Ha
3emne. Mereoposornueckie CIyTHHKH, JAaroiine OOWJIbHYIO HH(MOpMa-
UMIO O COCTOSIHMM aTMoc(eprl B MacliTabax 3eMHOrO iapa, npeBpauatoT
MIPOTrHO3 MOTOABl U3 UCKYCCMBA 8 HAYKY.

Hekuit runoretnueckuil 0003peBaTeslb, HAXOASLIUHCS Ha HEKOTO-
POM pacCTOSIHMH OT 3eMJIH B MEeXKIJIaHeTHOM MpOCTpaHCTBe, OylyuH

Puc. 40. Tak swirasaur ®@aopuja, ecau CMOTPETb Ha Hee C KOCMHYECKOTO KOpabiisi.
dororpagus clenana kocmonasrom Jlxonom [ieHHOM C KOCMHYECKOro Kopadnis
«Dpenpuun-7». -

OCHALeH XOpPOLIMM TeJeckornoM, MOr Obl B KOHIE KOHLOB OTJIMUYHTb
KOHTHHEHTbl OT OKEaHOB M OTOXKIECTBUTb NOJISPHbIE LIANKH. 3UMOH B
HalleM CEeBEPHOM MNoJywapuu OH yBHJe] Obl CEBEPHYIO MOJNSPHYIO Liam-
Ky, OXBaTbIBAIOILYIO OFPOMHYIO MJOMmaAL npumepHo Ha 50° ot mosmoca,
B TO BpeMsi KaK JIeTOM 3Ta o06;acTh COKPAILAeTCsl, 3aHUMasl 1O WiHpoTe
BCEro HECKONbKO IPajycoB. HuKussa rpaHuua nospHoil Wankyu Beeria
Obila Obl OueHb HEPOBHOH, B OCOGEHHOCTH TaM, [Jie OHA MpepLIBAeTCs
okeanamu. lOxHasi nonsipHasi Wanka u3MeHsaach 66l ropasio MeHblie
BCJIEICTBHE HEJOCTaTKa CYUIH. YMHBIH 0603peBaTesb, BEPOSITHO, CMOP
Obl 3aMETHTH Ce30HHble H3MEHEHHUs BETa OT 3eJIeHOr0 K KOPHUYHEBOMY,
YepHOMY H OeJIOMY B YMEPEHHBIX MOsicaX U OOBSCHHTb HX IIPHUYHHY.

2 Moo,



Hai BooGpakaemblit naxonsuipiicst 3a npenenamu 3eMau Ha6/ofaTe b
Mor Obl yBUJIeTb OIHY OCOGEHHOCTh, KOTOPYIO Mbl He MOXKeM Ha6/IioAaTh
HH Ha OfiHO#H Apyroi nyanere. [Tpu cooTBeTCTBYIOMEM NOMOKEHHH 3eMIH
OH CcMor Obl HabMOAaTh npamoe ompaxcerue ComHIIA OT HAIHX OKEaHOB.
10 siBJEHHE MOIIO Obl BLI3BATh Benuafilee yANBIEHHE Y MapCHAHCKO-
FO acTpPOHOMa, KOTODBIH HMKOTZA He BCTpeuasncs ¢ GOMbIIAMH BOIHBIMHU

Becwa N

Puc. 41. IMonoxkenne 3eman Ha op6ute BpemeHa roja. Pasuuna mex-

A 3HMO¥i H JIETOM CT/IaXKHBACTCS B CEBEPHOM MOMYIIAPHH H YCHIUBACTCS

B I0XHOM MONyIapiy 61aro1apsi IKCIEHTPHYECKOMY NMOMOKeHHI0 CoH-

ua. BpemeHa roga yKasaHel I/isi CeBEpHOTO 'MOMYIApHS, AJIST IOKHOIO
OHH GyJyT OGpAaTHEIMH.

MaccuBaMH. OH MOr 6bl C TaKHUM 3Ke YCNeXoM NpHIHCATH ApKOe Touey-
HOe OTPaXKeHHe IIaAKOH KPHCTalJIHMYeCKOH MOBEPXHOCTH 3eMJH, mMo-
06HO TOMY, KaK MepBble aCTPOHOMEI PacCMaTPHBAH JIYHY KaK ujeab-
HBIH KPHCTQ/IHUeCKHH wiap.

Conveynbie
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Puc. 42. CosHue Harpesaer NoBepXHOCTh >(heKTHBHEE, KOTAA JyuH [ajaloT
BePTHKANbHO, YeM KOrJa OHH MNajalT KOco.

OnHo 13 3ameuaHui 0 nuaneTe 3eMisl, 3aMHCAHHOE HALIMM BHEITHHM
o6ospeBaTesieM B ero KypHajle HaGMIOJEHHH, BEPOSTHO, IIACHIO Gbl,
uTO OCh BpallleHHs] 3eMJIH He NepHeHAUKYAsIPHA K SKJIHNTHKE — IL10C-
KOoCTH oOparennst 3eman BoKpyr CosHua. A B HTOre AIUTEIbHBIX U TIa-
TeIbHbIX HaGMIONeHH#l OH Npuiien Gbl K BBIBOLY, YTO 3KBATOD HaKJIOHeH
K TUIOCKOCTH SKJIHNTHKH Ha 23,5°. 310 HakiOHeHue 3K8amopa MOTJIO 6bi
AaTh eMy BOSMOMKHOCTh OCBSCHHTH Ce30HHDbIC H3MEHEHHS LBETa B yMe-
pEHHBIX NOsicaXx U M3MEHEHHs] Pa3MepOB NOJISIPHBIX MIANOK.

e

EMmy, BepositTHO, yAanoch Obl yCTaHOBUTb, YTO IIpU IepeMelleHHH
3emnu mo cBoeit op6ute BOKpyr ConHIla, Kak 3TO M0Ka3aHo Ha puc. 41,
HanpaB/eHue 3eMHOH OCH OCTaeTCsl HeM3MeHHBbIM B mpocTpaHcTBe. Koria
ceBepHbIi nostoc HakJaoHeH K COJHIY (@), ceBepHOe mosayliapue B 60/b-
el Mepe ocBellleHo JiyuaMd CosHua. [losoc ocBellleH HempephiBHO, a
MPONOJIKUTEIBHOCTh AHS OOJbIIE MPOAOIKHTENIbHOCTH HOUH MOBCIOIY
K ceBepy OT 3kBatopa. Kpome Toro, cer najaer Ha noBepxHOCTb 6osee
OTBECHO, TaK 4YTO JIOOOH HaHHBIl YYacTOK MOBEPXHOCTH TOJy4aeT B
TeueHHe JHS GOsblle Temsia 1 cBeta (puc. 42) u ocselieH CosnHieM GoJb-
lllee 4KCJIO0 4acoB, yeM 06/1acTH I0XKHOTO MOJYIIAPHS.

Uepes ueTBepTh Neproza (3 Mecsiia) 3eMst OKaxeTCsl B MOTOKEHHHU
6 (cM. puc. 41), a fleHb noBClOAy GyLeT paBeH HOuM. Uepe3 moiynepuox
(6 MecsueB) I0xKHOe monymiapue 6yAer monyyaTh GOJblie Temia, 4Yem
CeBEepHOe, a CeBepHbIH MOMIOC B 3TO BpeMsi OyJeT cOBeplIeHHO He OCBe-
weH. Ecau 6pl Hall BHeIUHUH Ha6/01aTe b BOoOIe OKasancs 6bl CKOMb-
KO-HHOYIb cOOOpa3uTeNbHbIM (a OH, KOHEUHO, NOMKeH OBbITh TaKHM,
6yly4d acTpOHOMOM), OH cMOr Gbl BrOJHe OOBSICHHTH HaOJIOfaeMble
H3MeHeHHU s 1[BeTa B 000X MOJYLIapUsX, a TaKxKe 0COGEHHOCTH H3MeHe-
HHUH noasgpHbIX manokK. OH Mor 6bl pacCyKnaTh MPUMEPHO CJIELYIOMINUM
o6pasoM: «$IcHO, uTo Ha nIaHeTe 3eMiist AOMKHBI TIPOUCXOLUTH CIONKHbBIE
XMMHYECKHEe WJIH (pM3HUYecKHe peaklHd, KOTOphie HenocpeACTBeHHO aK-
TUBH3UPYIOTCSI  COJHEYHBIM TemaoM. HekoToprle 06nacTH — TeMHO-
CHHME YYacTKH, OXBaTbIBaiollHe OGOJBbIIYI0 YacTb MOBEPXHOCTH IJaHe-
Thl, MOABEPTAIOTCS BO3[EHCTBUIO JIUIIL MPH OUEHb 3HAUUTETbHBIX M3Me-
HEHHsX TIPUTOKA Tellja, B TO BpeMsl Kak Apyrue o61acTH, KOTOpHE C
TMOBBIIIEHHEM TeMIIepaTypbl IPHOGPETAIOT 3eAeHYI0 OKPacKy, MOALAI0TCS
M3MEeHEeHHUsIM TpH ropasjo MeHbIIHX H3MeHeHHsX Temmeparypsl:- ITo-
CTOSIHHO CYIIIeCTBYIOIHE MOJsIPHbIE LIANKH, BEPOSITHO, MOJOGHBI TeM 06-
JIaCTsIM, KOTOpble INIpPU TIOBBILIEHHH TEeMIEpPaTyphl 3eJIeHEl0T, HO OHM
HHKOTJla He HarpeBaloTCsl HAaCTOAbKO, YTOObl B HUX MOTIVIH MPOHCXOMHUTH
peaKIiu». :

Ham nanexu#t yueHblit Jpyr Mor OBl TPOJOJIKUTb CBOH PACCYKIEHHS:
«[TosaToMy Mbl JOJKHBI CHenaTh BbIBOX, UTO Gojiee CTaGHJIbHBIE TEMHO-
rony6ple 06/1aCTH SIBJSIIOTCST FOpPasfo JyYLIHMH ITPOBOXHHKAMH Tem.a,
ueM Te HeyCTOHUMBBIE 00/1acTH, KOTOPbIE NOABEPKEHbl BIHSHHIO CAMBIX
He3HAUHTENbHBIX H3MeHeHHH. ..». TaK Kak aBTOp JaHHOH KHHTH He CJHIL-
KOM YBepeH B MPOUMX BECKHX BBIBOZAX TMIIOTETHUECKOTO Habsiojarens,
TO Mbl MOXKEM Ha 3TOM paccTaTthcsi ¢ HUM. HalmioneHus, npoBeneHHble
U3BHE, OYEBHJIHO, IOpa3lo HHTEPECHee STHX BBLIBOJOB.

Hab6monenus nokasanu Gbl, 4TO NepHOJ CaMOH BLICOKOH TeMmepary-
pbl He COBMAjAeT C NMepHONOM HanGonbllell JONTOTH IHS M MaKCHMyMa
OCBellleHHOCTH 3e/1eHoH noBepxHoctH ConHieM. B ceBepHO# ymepeHHOI
30He MaKCHMYM COJIHEUHOTO OCBEIeHHs] IPUXONUTCH Ha 2] HIOHS (10J10-
XKenue a Ha puc. 41), a cepeiuHa JeTa, T. e. MepUOJN, COOTBET-
CTBYIOILHl caMOH BBICOKOH TeMIIEpaType, HaCTYMaeT B IeHCTBHTENbHOCTH
Tno3jiHee — B HIO/Ie WJIM B CAMOM Hadyaje aBrycra (B CeBEPHOM MOy~
wapuy). COOTBETCTBEHHO HACTyMAIOT MO3JHee U APYrHe BpPeMeHa roja.
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1o 3anasdeiarue BpeMeH rojia NPOHCXOOUT BCJEACTBHE TOrO, YTO MO-
BEPXHOCTb 3eMJ/IH (TOJBKO HECKOJbKO NeCSITKOB CAHTHMETPOB BepPXHeEro
C0sl 1 aTMocdepa) HAUMHAET HarpeBaThCs JIUIIb [0 Mepe YBeJIHYeHHs
KOJIMYecTBa Temja, nosyuyaemoro or Connna. Temnepartypa IpOIO/IKaeT
BO3pacTaTh, MMOKa Harpes JOCTATOYHO CHJIEH, H BO3pacTaeT A0 TeX Iop,
NOKa CKOPOCTb MOJTYYeHHS TelJia He CTaHeT PaBHOI CKOPOCTH €ro nore-
pH. AHamornuHbIM 06pa3oM camast X0JM0/lHasi TOrojia 3MMOi ObIBaeT uepes
Mecsill u Gosee rocse 21 nekabps — caMoro KOpPOTKOTO OHSI B TOAY.

Hnrepecno otmMeTuTh, uTo 3emis HaxoauTcs 6auze Bcero K ComHny B
NepUreyiny, T. e. B CepelHHe 3UMbl B CEBEDHOM MONYIIAPHHU U B adeun —
Jajblie Bcero ot CosHLa — B cepefinHe Jieta, BesencTBue 3TOro pasHuia
MeK/JY BpeMeHaMH roia B CEBEPHOM I0J1ylIapHK A0J2kHa Obl1a Obl c/erka

Peamran
Jemna

Teepdas
JemiA

a) 9

Puc. 43. Ha tBepnoit cgepuueckoit Bpauiatouieiics 3em/e BOJA MEPEroHsIACH Gbl

1o Tpy6Ke OT NoJica K 3KBaTopy. XOTsl TAaKoi TpyOKH HE CYLIECTBYET, COBEpPLIEHHO

aHaNOrMUHO K 3KBaTOPY CTEKJIH O6bl OKeaHsl (a). Y peanbHOH Bpamawoieiicss 3emin Ha

3KBAaTOPE HMEETCs BLINYKJIOCTb, MOITOMY BOJA MEXKJy MOJIOCOM U 3KBATOPOM HAaXo-
IMTCST Ha OJHOM ypoBHE (0).

CMSIryaThCsl, a AMana3oH TeMIepaTyp B IOXKHOM IOJNYIIapUH — cJlerka
yBeanunBaThes. OIHAKO B AEHCTBUTEIbHOCTH 110 HECKOJIBKO MHOH IIpH-
YyHe CE30HHbIE H3MEHEHU S TEMIIEPATYPhl B F0KHOM MO YLIADHH MEHbIIE,
yeM B CeBepHOM roayuapuu. [lego B TOM, U4TO HaluuHe OKEaHOB IIpHU-
BOJUT K HEKOTOPOMY DEeryJHpOBaHUIO H CIJIaKHBAHUIO KOeOaHUH TeM-
neparypbl B aTMocepe, a OTHOLIEHHE IIIOMANH BOAbI K IUIOMLA/U CYLIH
B I0KHOM MONMYyIIapuu ropasfio 6o/blIe, YeM B CEBEpHOM.

[IpuHsTO Has3hBaTh 3eMJIIO IIAPOM, HO B JEHCTBHTEIbHOCTH OHA He

nieanbHbIH a1ap. TmatenbHble H3MepEeHus1 MoKasajiu, 4TO €€ 3KBaTo-

. 1
pHanbHBIA JHaMeTp MPUMEPHO Ha 43 Ku (m) 6osbllE ee MONSTPHOro

JuaMeTpa, COOTBETCTBEHHO OOJIbIIE H ee KBATOpPHAJbHOE IIONEpeuHoe
ceuenue. Takas nedopmanus Gurypsl 3emiad BO3HHKJIA He CJYyudaiHO;
Jemst He Oblia OTVINTA pa3 U HaBceraa B HeKOTOPOo# ¢opme. [Tpurskenue

BHYTPH 3eMJIH JOCTATOYHO CHJIBHO Il CTSIHYJIO Obl €e BELIeCTBO B MOUTH
HJeanbHbI 1ap, ecan Obl 3eMys He Bpantanach. OIHAKO HalHuHe Oce-
BOTO BpaieHns (060poT 3a 24 uaca) NOPOKAAET HEHTPOOEKHYIO CHay,
KOTOpast CTPEMUTCSl YBEJHYHTb 3SKBATODHAJIbHbIH JHAMETP 3a CUeT
TNOJISIPHOTO IuamMeTpa M CO3/laeT HalboiaeMblil SKBaTOPHAJIbHBIH BHICTYTI.
Ecn 6b1 Haxonsimeecst B Helpax 3eM/IH BeLIeCTBO GBIIO CJIHILIKOM TBep-
AbIM, UTOOBI NPHHSATE GOPMY, MPEINHCEIBAEMYIO BpallleHHeM, BOa OKea-
HOB MOTeKJIa Obl K 3KBATOPY H TeM CaMbIM CKOMIEHCHPOBasa Gbl LIEHTPO-
OexHyio cumy (puc. 43, a). Tak kKak okeaHel Ha 3KBaTOpe He rIy6iKe,
uyeM B KaKOM Obl TO HH GbLIO Tomgpras . 2

MecTe 3eMHOro Imiapa, Mbl 3 386302 <
JOJIKHBI clieJiaTh BBIBOJ, YTO S )
«TBepfas» 3eMAsl cama MoJ- !

AaeTcsi IeACTBUIO LEHTPOORK- o> 1

IIOMHMO TOrO, 4TO OHO IIpH-
BOJHT K TaKUM mapajokcasb- s = /f"‘\ <
HbIM YTBEpXKAEHUAM, Kak 5
«peka Muccucunu Teuer B Q-’/; ABTD) é<

S .
ropy», HMeeT OJHO OYeHb s

Ba)KHOE,  acCTPOHOMHYECKOe o P
cJencTBie. ITO CJEACTBHE,
Ha3bplBaeMoe npeyeccuelf mo-  Puc. 44. Bomuok u 3emnst. O6a npu Bpamennn
yex paeﬂoaeﬂcmeuﬂ, HaﬁJHO' OINHUCBHIBAIOT KOHYC MOJ AEHCTBHBM CHJI, KOTOpru(E
CTPEMSATCA H3MEHHTH HalpaBJeHHe HX OocCel

Janoch elle B JAPEBHOCTH U S
ObL710 06bsICHEHO HBIOTOHOM.
Tepmun «npeneccus» BblpaxkaeT TOT (PAKT, UTO HAIpPaBIEHHe OCH 3eMJIH
B NIPOCTPAHCTBE He OCTaeTcs (GUKCHPOBAHHBIM Ha MPOTSAKEHUH JIHTEb-
HBIX HHTEPBAJIOB BPEMEeHH, a Me[JIEHHO JABHIKETCS MO KPYTY C NepHOLIOM
okos10 26 000 JieT. YTon MeXIy S5KBaTOPOM H 3KJIHNTHKOH CYIIECTBEHHO
He MeHseTCs, XOTs 3eMHasl OCh COBepLIaeT BpalleHHe M0J06HO OcH Bpa-
1aromerocss Bonuka. AHanorus (puc. 44) mouTd mosnHasi, Tak Kak 3emust
H B caMOM JieJie BeleT ce0sl KakK TMTaHTCKHE BOJIUOK.

Ocp BOMUKa — 3TO TOJsIPHAS OChb 3eMJIH, caM BOJMYOK — 3eMis,
a 000/I0K BOJIYKA — 3KBATOPHA/bHBIA BHICTYI 3eMid. Beaenctsue na-
KJIOHEHHS 3KBATOPA K IKJNHNTHKE BLHICTYII BCera NpuTAruBaercs JIyHoi,
ConHuem U nyIaHeTaMH, KOTOpble MBITAIOTCS BEPHYThb BHICTYII, a CJIENO0-
BaTeJBbHO H 3KBAaTOP, B IVIOCKOCTb SKJAHNTHKH. B ciyuyae BONYKA Jeii-
CTBHE CHJIbI TS2KECTH, HA060pOT, CTPEMHTCS NePeBEPHYTh OCh BPAILEHHS.
Ho HH B TOM, HH B JIpyroM ciyyae nepeBepTHIBAIOLIEH CHJE He ylaercs
ONPOKUHYTh BPAILAIONIEECs TeN0. BMECTO 3TOr0 yroa Mexay ocbio
BpallleHHs1 U HANPaBIeHHEeM JeHCTBUS CUJIB OCTAeTCs HeH3MEHHbIM, 2 0Ch
TIpelecCHPYeT, OMHChIBAS OKPYKHOCTh, KaK I0Ka3ano Ha puc. 44. Oco-
60e mpucyliee BPAWAOUEMYCsl TeTy CBOHCTBO COMPOTHBJISTLCS CHIE,
NPHJIOKEHHOH K ero. OCH BpAIIEHHS, HCIONb3yeTcsi B THPOCKOIE —

L

HOH cuabl (puc. 43, 6). he o
Hannune na 3emie 3k- i RN
BaTOPHAIbHOTO  BBICTYIIA, L e
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npubope, ABAAIOIEMCS BaxkHeH e 4acTbi0 'MPOKOMIACOB, cTabuIHN3a-
TOPOB U CUCTeM YyMpaBJeHus Ha Kopabasix, camojieTax, pakeTaX i KOCMHU-
uecKHX annapaTax.CHCTeMbl yIIpaBJIeHH sl C HCIOJNb30BaHHEM MM POCKOIIOB
B HacToslllee BpeMsl XapaKTepU3YIOTCS MOpa3HTeNbHOH TOYHOCThbIO. OHH
MOryT ofecneynBaTb OPHEHTAIMIO C TOYHOCTBIO NOPsAKa OLHOH MHJI-
JIHOHHOH.

[Tpeueccust Touek paBHOIEHCTBHS MepecTaeT GbITh YHCTO aKaleMH-
yecKoi npoGieMoi, eciH Mbl NPOAHATH3HPYEM TPYAHOCTH, K KOTOPhIM
OHa TIpUBe/a NPH CO3JaHHH Kanenlaps. PaHee Ha crp. 61 MBI BupenH,
4TO CMEHa BpeMeH rolia 3aBHUCHT OT HampaBJjeHHsl 3eMHO ocH. Korzaa
3emnsi u CosHLe HaxORATCS HA JIMHHUHM pasHoOeHcmsuil (6 uaM e Ha
pHuc. 41) —JIHHHH, IO KOTOPOH NepeceKaloTcs MJIOCKOCTH 3KBaTOpa M 3K-
JILNITHKH, MOXKeT GBITh OCeHb UM BecHa. [Ipelieccust ToueK paBHOIAEHCTBH S
ecTh JBHKEHHE 3THX TOYeK K 3amaly [0 OTHOLIEHHIO K 3Be3[aMm, T. €. 10
YacoBOH CTpesKe, €M CMOTPeTh CBEPXY Ha CEBEPHBIH Momoc 3emiH.
Ecau Mbl onpenenum roi Kak ofiHo obpauieHne 3emnu Bokpyr ComHua,
H3MepeHHOe OTHOCHTENbHO 3Be3J, TO BpeMeHa rofa BCKOpe HAuHyT He
COBMaJaTh C COOTBETCTBYIOIIMMH MeCSIaMH, a uepe3 HECKOJbKO ThICSAY
Jer Gy4yT NPUXOAUTHCS Ha COBEPLIEHHO ApyrHe Mecsubl. YToOb H36e-
»KaTh TOAOGHOrO pasHOIVIacHsi, KaleHJapHbIA HIH mponudecKuil TOX
M3MepsieTcsl OT MOMeHTa, Korja CosHIle HaXOQUTCS B HaNpaBJaeHHH TOUKH
8ecerHe20 PABHOJEHCTBUS, JI0 TOTO MOMEHTa, KOrjJa OHO CHOBa BepHeTCH
K 3TOMY nojyiokeHuio. Tponuueckuii rof coxpaHsieT KajeHAapb B COOT-
BETCTBHH C BpeMeHaMH rojia, HO OH Kopoue HCTHHHOIO HJIH cudepuuec-
Koeo rofia npuMepHo Ha 20 muH. Hapymaronyii kaneHiapb BUCOKOCHBIH
rofl No3BOJIsIeT BOCCTaHABIUBATh Te S yac. 48 MuH. 46,6 ceK., Ha KOTOpbIe
TNPOLOJIKHTEBHOCTb TPONIHYECKOro rofa Gosbie 365 CyToK.

Ellle B IpeBHOCTH aCTPOHOMBbI 3aMeTHJIH, YTO MOJIOXKEeHHe 3Be3Jl Ha
HeGe B OJIHO M TO Ke BpeMsl rofia C TeueHHeM BpeMeHH IOCTeNeHHO H3Me-
HSIETCS; OHH OOpaTH/IH BHUMaHHe TaKxke H Ha 60Jiee 3aMeTHOe siBJIeHHe —
rnepeMellleHHe CEBEPHOro noJioca cpeu 38e3. [TonsipHas 3Besfa — Haun
HBIHEIIHHH YyKasaTesb I0Ji0ca — JIHIIb BPEMEHHO MOXKET HCIOJb30-
BaThCAd B KauecTBe TAKOro ykasarens (CM. puc. 16), xoTa u Kaxercs,
4TO [BHIKEHHEM TIOJIOCAa HA TIPOTSIKEHHM JKH3HHM 4YeJlOBeKa MOXKHO
npeHe6peub. B Te BpeMeHa, KOTZla COOPYKANHCh €THNETCKHE IHPaMH/IbI,
NONSIPHOA 3Be3foi Gbl1a o JlpakoHa, OTCTOsllash MPHMEPHO Ha 25° or
upiHemned [Monsiproii. KOxkubiit Kpect (co3Besaue HeGa I0XKHOTO mosny-
1IapHsi) MOXKHO GbLTO B TO BpeMsl HabmolaTh ¢ OOJIbIIEH YacTH TEPPUTO-
puu CLIA. [Tomtoc nepemeraercs no HeGOMbIIOH OKPYKHOCTH PaJHyCOM
23°,5, 3aBepiasi 060pOT B TeueHHe MH(HUECKOro «rofa 6oros». B sroit
CHCTEMe OTCUeTa BpeMeHH MPOAOJIKHTENbHOCTb JKH3HH yejloBeKa Mojpo6-
Ha JHI0 3emHoro roja. Ilepron mpeueccuu 6:1u30K K 70X 365 ropam.

IMockonbky JIyHa aeficTByeT ¢ GOMBILOH CHJIOH Ha 3KBaTOPHAJIbHBIA
BHICTYl 3eMiM H OOYC/JOBJIHBaeT INpELEeCcCHIO TOYeK PaBHONEHCTBHS,
BBICTYII JOJI?KEH, COIVIAaCHO TpeTbeMy 3aKOHY HbiOTOHA, BJIHATH Ha ABH-
xkenue JIyHbl. M OH BIHSIET: IV1aBHOE JieficTBHE COCTOUT B [IOBOPOTE IJ10C-
KOCTH JIyHHO# op6uThl (K 3amajxy uan B OOpPAaTHOM HanpasleHHH), B
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OCHOBHOM CXOJIHOM C TpeLeccHei, HO C IepHOJOM Beero okoJio 9.er. Ha
Haxojasmpecs 6;1M3K0 OT 3eMIH HCKYCCTBEHHbIe CITYTHUHKH 3KBaTOpHaJb-
HBIii BBICTYITI OKa3blBaeT CHJIbHeillee BIHsHHE, 3aCTaBlsish HX OpPOHTAIb-
Hble [IJIOCKOCTH 3aBepliaTh NOBOPOT He 3a rokl, a 3a Hefend. Ho xors
NOA0GHOro pOja ABHIKEHHsS CHJIBHO YCJIOMHSIOT BbIYHCIEHHE TPaeKTo-
pUil CTyTHHKOB, HX aHA/W3 JaeT HOBble OJHCTaTeNbHble pPe3y/bTaThl:
He TOJIbKO FOPa3/io TOUHee OMpeJie/ieHa CIUIIOCHYTOCTb 3eMIH, HO HaGo-
JleHHsl CyTHUKOB MOKa3ajH, YTO NpUTsKeHHe 3eMIH He CHMMETPHYHO
OTHOCHTE/IbHO ee 3KBaTopa. V3 3THX H3MepeHHi MOyuyeHo, yTo 3emils
HEMHOTO HAMOMHHAET FPYIIY € «BETOUKOil» Y ceBepHOro nomoca (puc. 45).
OTKJIOHEHHe OT CHMMeTPHUHOH (OPMbI COCTaBASET NMPUMEPHO 15 M.
['pymeBugHOCT 3eMH OTUACTH OOBACHSETCS Mapoil HaXOAAMMXCA HA

s

i
N

Puc. 45. pyueo6pa3nas 3emss, H300paxeHHas Ha uepTexe

Py, COOTBETCTBYET JIMILb TPETbeMy 4JIeHy B GECKOHEUHOM PsiAy,

JAI0leM MaTeMaTHYECKOe ONHCAHHE HCTHHHOH (OpMBI 3eMiH.

UYnen — P, 0T00paxkaer CIIIOCHYTOCTb 3eMJIH (CeBepHbIN Moioc
HaBepXxy).

[POTHBOINOJIOKHBIX CTOPOHAX 3eMJIH TPaBUTALMOHHBIX «BMAAUH» — OLHA
BOMK3U MHauu, Apyras Herojaseky oT 3anajHoro nobepexns CeBepHOH
Amepuku. Hannurie 3KBHBa/IeHTHBIX yI1yO/IeHHH [yOHHOH oKomo 30 m.
YCTAHOBJIEHO 110 H3MEHEHUSIM IJIOTHOCTH 3€MHOH KOpbl. Bo3MOXHO, 3TH
yrayGienus sBISIOTCS Mepoid 3(()eKTOB TEUeHHsl BELleCTBa BHYTPH:
«TBepaoi» 3eman (cM. ra. 6).

151 acTpOHOMA Iperneccusi TOUek paBHOLEHCTBH S CO3/1aeT MHOKECTBO
ropasjo Gojee Cepbe3HbIX TPYAHOCTeH, YeM BO3HHKAIOLIKe JHLIb Gna-
rogapsi H3MeHeHHIO JJIHHBI rofa. Tak, acTPOHOM BBIHYKIEH U3MEPATH
NoNokKeHHe HeGeCHbIX OOBEKTOB, KAK €CTeCTBEHHBIX, TaK H HCKYCCTBEH-
HBIX, N0 OTHOLIEHHIO K CHCTeMe OTcueTa, KOTopasi CaMa He OCTaeTcsi He-
noaBuxkHOH. Ero rnomoxeHue HalMoOMHUHAET MOJIOXKEHHE BOOGDPAaXKaeMoro
Kaprorpada, KOTOpbli BAPYr OOHAapyKHBaeT, uTO BCE KOHTHHEHTH H
OCTPOBa B MHPe KaKHM-TO 00pasoM cMmemaiorcsi. UTo6bl yCTaHOBHTHL
IWHPOTY H JOJNTOTY Kakoro-ik0O MyHKTa Ha OLHOM U3 3THX OOBEKTOB,

-
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norpe6oBanoch Obl MPOU3BECTH OlpeJieJieHHble BBIUMCAEHUS C YUETOM
TpeOyeMOro MOMeHTa BpeMeHH. AHa/lOrHuHbIM 00pPa3oM, B aCTPOHOMHH
OTNPAaBHOH TOUKOH ANSl NMPAKTHUECKUX U3MEpPeHHH SIBJAETCS TOYKa
BECEHHEro PaBHONEHCTBHS, a OCHOBHOH TNIOCKOCTHIO — 3KBAaTOPHAJh-
Has MJI0CKOCTb. Tak Kak 3TH IJIaBHBIE Pemephl BCJIENCTBHE INpelecCHU
CMeIalTesd, Kaxkaoe NyOMHKyeMoe H3MepeHHe 3Be3flbl, MJIAHEThl HJIH
CHOYTHHKA JO/MXKHO ObITh JAaTHPOBAHO, UTOOBI 3HATH, K KAKOMY HMEHHO
TIOJIOKEHUIO TOYKH DPABHONEHCTBUS M IIOCKOCTH 3KBAaTOpPa OTHOCHTCH
H3MepeHHue.

JIBuzkeHns 3eMyId BHOCAT JBa JIOMOJHHTENbHBIX YCJIOMKHEHHST B 3a-
Jlauy ompefeseHHsl HanpaBJeHUH Ha HeGe. ONHO U3 HUX — YUeT Hyma-
Yuu, NpeAcTaBasIoNleld cO00H HeOOMbIIYI0 NePUOANUECKYIO HElpaBU/Ib-
HOCTb B IIPELleCCHHU, WJIH JBHKEHHH IOJISIPHON OCH 3eM/IH CpPeld 3Be3;
HyTanusl o0ycjaoBlIeHAa OCOOEHHOCTSIMU [BH2KEHHS JIYHBI 1 H3MEHeHHeM
TIPUTSAXKEHN S, HCMBITBIBAEMOIO KBAaTOPHANbHEIM BBICTYIOM. OCHOBHOE
MOC/eACTBUE HYTalUuH — KojeGaHue B JBUXKEHHH 3eMHOH OCH C MepHO-
JoM 0k0j10 19 set. TonbKo ¢ HCIONb30BaHUEM CAMOH CJIOXKHON MaTteMa-
THYECKOH TEOPHH acTPOHOMBI MOTYT MOACUUTAThH BCE Te HEOOJbIINE BO3-
MYLIEHHSI, KOTOpble, CKJaJbIBasiCb, U CO3JAIOT B HTOTE IIPEIECCHIO H
ayTauuio. [Ipodeccop MyabTon (1872—1952), Bripaxas CBoe BOCXHIIle-
HUe paboTaMu B 3TOH 06/acTH acTpOHOMHH, cKasan: «Hukakue cioBa
He MOTyT JaTh AOCTAaTOYHOTO MPEICTaBIEHHS O CJIOKHOCTH HJIH KpacoTe
MaTeMaTHYeCKOH TEOPHH . HYTaIHH.»

Bropoe ycnoxHeHHEe, BHOCHMOe ABHXKEHHEM 3eMId B HaOJIONEHUS
HeOecHbIX Tesl,— 3(deKT, H3BeCTHLIN MO Ha3BaHMeM abeppaluy cBeTa.
A6eppanus BrepBble Ha6M0Aaach U Oblia 06bsICHEHA NPUMEPHO B 1728 r.
anrauiickuM Koponesckum acrponomom [zxemcom Bpaniu (1693—1762).
JTa UCTOPHUS — ONMH M3 MHOTOUMC/IEHHBIX ONecTSIINX MPUMEpPOB BO3-
Oy2KJaIIUX UHTEepPeC HAYUYHBIX HCCJIeIOBaHHH, B KOTOPHIX pacCcMaTpH-
BaeTCs OJHO SIBJEHHE, a HEOXKHUIAHHO OTKPBIBAETCS Jpyroe. YUToOwl
Jl0Ka3aTb, 4To 3emas obpautaercst Bokpyr ConHma, Bpapiu meitancs 3a-
METUTh MapaTaKTHUECKOe CMelleHre 3Be3/l, 00YCI0BIEHHOE JIBHIKEHUEM
3emsiu 10 ee opbute. OH YCTAaHOBUJ CBOH TENECKON OYeHb KECTKO B
J0OPOTHO CTOKEHHOM (HO He yNnoTpeO/sBIIeMCs) ALIMOXOJIe C TeM, UTOGBE
HabmonaTh €XelHEeBHOe TNPOXOXKJeHHe OINpeleNeHHON 3Be3lpl. Eciu
3emi5t lelicTBUTENBHO O6GpariaeTcss BoKpyr ComHna, nosozKeHne 3Be3ibl
MPHU KaKIOM MPOXOXKICHUH B TeyeHHe rofa NOJKHO ObUIO clerka Hs-
MEHSIThCH.

TulaTenbHble HAGTIONEHNU ST He a/Ti NPSIMBIX JOKa3aTe/IbCTB ABUIKEHHU 51
3emiu, HO BCe K€ OHHM MOKa3alli, YTO MPOHCXOINT HEKOTOPOE CMEIleHHe
3Be3Jbl, HaXOJsiiIieecs He B (pase co CMeIleHneM, KoTopoe oxuaan bpamin.
B KOHIle: KOHIIOB OH OOBSCHUJ HOBBIA 3(PDEKT coueTaHHeM IBHKEHHS
3eMM ¥ KOHEUHOH CKOPOCTH CBeTa.

X 0poIiIo U3BecTeH pacckas 0 TOM, 4TO 9T0 0GbsIcHeHHe NPpUIo bpan-
JIM ‘Ha yM, KOTJa OH ILIBUI Ha Joike mo Temze. DJiorep Ha BepXyIike
MaYThl MEHSIT CBOe HANpaB/eHHe, KOrla JOAKa MeHsIa CBOi Kype, XOTs
HanpaB/eHre BeTpa 0CTaBaloCh HenaMeHHbIM. Ecan Mbl BooGpasuM, 4to
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BeTep — 3TO CBET, HAYUIMH OT 3Be3jbl, JIOAKAa — Halla JABHXKYLIAsCs
3emis, a ¢uorep — TENECKOI, YCTAaHOBJNEHHLIH B TOM HallpaBjieHuH, B
KOTOPOM Ka»XeTCsi BUIMMOI 3Be3/ia, TO Mbl YGeJuMCs B TOM, YTO Halpas-
JIeHHe Ha 3Be3ly Oyler 3aBuUceTb OT ABH:KeHHst 3emnu. Ha puc. 46, rae
M300pakeHbl TEJECKOI U NaJaloluil Ha Hero Jyd4 cBeTa, MOXKHO BHJETb,
YTO ecJId TEJIECKON B TO BpeMsi, KOrJa yepe3 Hero npoXOAUT CBET, JBU-
JKeTcsi, ero Heo6GXOAUMO HAKJIOHUTh BIepel, 4ToObl CBETOBOH J1yd Momas
B [J1a3, a HE B CTEHKY TyOyca.

Xopommii npuMep abeppanuy JaeT Hall MOBCEJHEBHbIA OINBIT, KOTO-
phiii TpeGyeT NpH X0Ab6e B 102K /Ib AePIKaTh 30HTHK HAKJIOHEHHBIM BIepel.
WHaue Kamid, KOTOpble B J€HCTBHTENBHOCTH INaJlaloT BEPTHKAJIBHO,
MONajyT Ha Ball¥ HOTH U TeJIO, eciH Bbl GyjeTe HATH CTUIIKOM GhICTPO.
Korza cBeT  OT 3Be3Jibl MajaeT Ha 3eMJI0, U3MeHeHHe HalpaBjIeHUs
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Puc. 46. A6eppauusi cBera. JIBmxyuumiica HaOuonaTelb

JIOIKeH HAKJIOHHTb CBOH TeJECKON BHepel, 4ToObl ABHXKY-
mUACS Jyd CBETa MOT NPOHTH CKBO3b TPYOY.

Gnarofapsi aGeppauuu OueHb HEBENHKO, MpHMepHO 0KoJo 207, HO OHO
JIOCTATOYHO BEJIUKO JJIsi TOrO, 4TOOB! Tpe60Banoch BBOAUTH MOMPABKY BO
Bce HaOmoienu st HeGecHbIX Tesl. CKOpocTh 3eMJIH COCTaBJSeT BCETO OKOJIO
30 xm/cex, B T0 Bpems kak ckopocTs cBeta 300 000 km/cex. OtHOmeHuE
3THX JBYX CKOPOCTEH COOTBETCTBYET yIy abeppamnuy (paBHO TaHTeHCY
3TOTO YIVIa).

CTOUT OTMETHTB, YTO XOTS HMMEHHO Bpaasu Takke OTKPBLI HYTalYIo,
OH TaK WU HE JIOCTHI CBO€H NepBOHAYaJbHOH IeJH — HEIoCPeNCTBEHHO
J0Ka3aTh JBHXKEHHE 3eMsd [0 MmapajiaKTHUeCKUM CMeLIeHHSIM 3Be3.
st storo norpe6oBanock cBblie 100 JieT BCeBO3MOMKHBIX YCOBEpIIEHCT-
BOBaHHUI TeJIeCKOIa. .

Adderr obpameHus 3eMId HENOCPENCTBEHHO He Habmojancs Ao
1838 r., korna ®puapuxy Bunbrensmy Beccemo (1784—1846) ynanocs
U3MepPUThL HeGOMbILIOe CMeIllleH e [010KeH s 3Be3fibl 61 Jlebens mo usme-
HEHHIO HampaB/ieHHsl Ha Hee NPH HaGMIOfeHU X U3 MPOTHBOIOIOXKHEIX

3* — 67 —



TOYek 3eMHOH opGuThl. [Tapannakce 3Besnsl (puc. 47) pasen 07, 3. 1o
SHAUHUT, UTO eCIM CMOTpeTh ¢ 61 Jle6Geas, To acTpoHOMHUECKAs eAHHHIA
GyAeT BHIHA MOl Y IJIOM TPH JI€CSITBIX CEKYH bl ayru. bnuxaiimas ussecr-
e IH]aH B HacTosillee BpeMsi 3Besjla —
s pokcuma lleHTaBpa, ee mapannakc
¢ e X 0",76. 3nas napannakc, MOXHO Bbl-
\ ! v YHCJIUTh HENOCPeNCTBEHHO B KHJIO-
TG meTpax paccrosinue (1/0,76) X206 x
Vit %265 %149 500000 = 4,1-10" &m.
T0 paccTOsiHHE CJHIIKOM BeJIHKO,
A uToGbl €ro ce6e NpPeiCTaBUTh U Jyylle
\ €r0 BbIPA3UTh B CBETOBHIX IO/aX, T. €.
paccTosiHUsIX, KOTOpHIE CBeT (pacnpo-
CTPaHssiChb  co ckopocteio 300 000
Kmlcex) TPOXORMT 3a ofuH rox. Ceer
! or JIyH®l JOXOmUT 10 Hac 3a 1,3 cex.,
\ or ConHia — 3a 8,5 MHH., HO YTOGHI
il noiti ot Ilpokeumsl IlenrtaBpa, emy
R= TpeGyercs 4 rona. UTto Kacaercs na-
e SIPDKHX 3Be3Jl, BUAUMBIX HEBOODY-
JKEHHBIM T/1a30M, TO OHH HaXOHATCS
ropasyio fanbiie ot Hac. Camas jpane-
Kasl 3Beslla, KOTOPYI0 MOXKHO c(oTo-
rpapupoBaTh NpH MOMOLIM MSITHMET-
poBsoro Teneckona Ha rope [Tamomap,
OTCTOUT OT HAac HAa COTHH MHJIIHOHOB
CBETOBBIX JIET, B TO BpeMsl KaK caMble
cabble M0 GJMeCKy TPYMMBI «3Be3fy,
TaK Ha3bIBaeMbIe BHEUIHUe 2ANaKMUKL,
yAaJ€eHbl OT Hac N0 KpaiHell Mepe
Ha 2 MIpA. CBETOBHIX JeT. EnBa Ju
MBI HMEJIH NPaBO MOPHLATh acTPCHO-
MOB JIDEBHOCTH 33 TO, YTO OHH He
OXHJIAMH CYyLIECTBOBAHHS TaKHX IPO-
Puc. 47. Tlapannakc sesgpt — yron, ~MAAHBIX DacCTOSHHUH.
TIOJL KOTOPLIM CO 3B€3/bl BUJEH PajuycC B namm gnu NBHXKeHHe 3emuau
32’{;2?{" Oé)oiz‘%- y;(;,, Ha PHCYHKe  paccMaTpHBaeTcCs He Kak TPOMO3JKOe
MOXCHO H3MEPHTb TOJBKO /15l Oamkaii- CTPAHCTBE, a KaK eCTeCTBEHHOe JBH-
IIMX K HaM 3Be3x; /s Gojlee fanekux 2KEHHE HeDOJBHIIOH IIJIaHEeThI BOKDYT
3BE3L OH HE TOJNATCS W3MEPEHWIM. [EHTPAJbHOH 3Be3gsl. B rny6uHax
NPOCTPAHCTBA 3eMJsi 3HAYHT HEMHO-
rHM Gosibille, yem neuinHKAa. ONHAKO A1 CBOMX oGMTaTened 3emnsa —
AOM, MaTEPHHCKAsl IJIAHETa H, €CTECTBEHHO, CaMblii BaKHBIH ujeH Bce-
JIEHHOH. B cienyiomes raase Mbl YBUIUM, HACKOJIbKO XOPOUIUM JOMOM
OHa SBJIsSETCS B N€HCTBHUTEILHOCTH. ‘
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3eMia KaKk OOUTE]b KHU3HU

3emnst GONMBIIMHCTBOM ee obOHTaTesNeil pacCMaTpUBAeTCsl KAaK HEUTO
camo co0o#i pasymeromeecsi. Koneuno, OblBaeT, uYTO KOe-KTO BODYHT
0 MOBOJY HEMOTOABl, MJIOXOr0 Ypoxkasl WJIH CJAyuaHHBIX KaTacTpod, HO
B OCHOBHOM 3eM/isi He NOJBEPraeTcs cepbe3Hol KpHuTHKe. Takoe OTHO-
[IeHKe OMpaB/iaHo TeM (aKTOM, 4TO BHIOOpA y HAcC HeT; OyAyud POXKIEHb
Ha 3emsie U He HMes BO3MOXKHOCTH BbIOOpa, Mbl JOJKHBl NPUHHUMATh
BCe, UTO HAM Mpeajiaraer ee rocrenpuuMcTso. OLHAKO Temepb, B CBA3H
C 3aBOeBaHHEM KOCMHUECKOrO MNpPOCTPAHCTBA, Mbl BIpaBe MOCTABHUTH
BOIIPOC O MepeMeHe «MecTa KUTelbcTBay. [103ToMy AaBaiiTe pacCMOTPHM
3Ty npo0b/eMy MOLIHPe H OKHHEM Hally MaTepPUHCKYIO [JIaHETy KpHTH-
yeckHM B3rsigoM. OLeHHM rapanTHpyeMylo HaMm 3emieil cTeneHb Ge3-
ONacHOCTH, OMACHOCTH, Tasiliecsl B MEXKIIAHETHOM MPOCTPAHCTBE, U
Te eJMHCTBEHHblE B CBOEM pOJe YCJOBHS, KOTOpble HeOOXONUMbl sl
MoJJepKaHusl XPYNKOH CHJbl, Ha3blBAEMOH HaMH JCUSHbIO.

PaccmoTpuM cHauala OIAaCcHOCTH, yrposKawouue HaMm u3BHe. [lis
CYIIECTBOBAHUS KH3HH B TeX (hOopMax, B KaKHMX Mbl ee 3HaeM, TeMmrepa-
Typa HENnocpeCTBEHHOr0 OKPYKeHHs KUBOIO OpraHu3Ma LOonxkKHa ObiTh
XOTsl Obl YacThb BpPEMEHM BbIlleé TOUKH 3aMep3aHus BOJbl, HO HHKOTLAA
He JIO/KHA MPEBBIIIaTh TOYKU KHUIEHHs. DTH OrpAaHMUEHHS, HaKJalbl-
BaeMble Ha TeMrepaTypy, SBJASIOTCS Oosnee JKECTKHMH, UYeM MOKeT
MOKa3aThCsl Ha NePBbIH B3I/, TaK Kak 1IKaJja TeMnepaTyp HaunHaeTcs
OT abCOMIOTHOrO HyJs, T. €. oT —273° C, u pacrer 10 GECKOHEYHOCTH.
CaMble BbLICOKHE TeMIepaTypbl, HENOCPEICTBEHHO HaljofaeMele Ha
3Be3jlaX, COCTABJISIOT HECKOJIbKO COTEH ThICAY IPajycoB, HO B HeApax
3Be3Jl npeo6/aafaoT TeMIepaTyphbl B MUJJIMOHBI U JECATKH MHUJJIHOHOB
rpafycos.

Connue cHa6kaeT 3eMII0 KOJTHYECTBOM TelJia, KOTOPOe HeoGXO0AHMO,
4TOObl MOJJIepPKMBaTh €e TeMNepaTypy B HEOOXOJMMBIX Mpeienax, Ho
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KOTOPOro HeJI0CTaTOuHO, YTOOb! TeMnepaTypa cTaja CJIUIIKOM BbICOKOH.
Cpeay NaHHBIX O NPOLIOM 3eMJIH ecTh TaKue, U3 KOTOPbIX CJeNyeT, uTo
ornaua ComHIEM Temyia Ha MpOTSIKEHHH COTE€H MUJIJIMOHOB JIeT H3MeHsi-
Jlach ouerb Hesradumeavro. CBoefl sHeprueil CosHie 00s3aHO He Mpo-
meccaM rOpeHHsi, a CJAHAHHIO silep — NpeBpaIleHHI0 Y4acTH BOAOPOLa
B rejlMii B XOJ€ CJIOXKHOTO Mpolecca, B KOTOPOM Yy4acTBYIOT yIJIEDOA H
asor. [Ipu 3tom spkoctb ConHuA He JOMKHA Obla CHJILHO MEHSIThCst
Ha TPOTSKEHUH muaauapoos netr u 6Gosnee. OnHAKO daxke HEeOOMbIIOrO
M3MeHEeHHsI MPUTOKA COJHEUHOrO TeIJia, BCero Ha HEeCKOJbKO MPOLEH-
TOB, ObWIO Obl JOCTaTOYHO, YTOGHl BbI3BaThb TPAHIMO3HbIE H3MEHEHHS
B KJHMMaTe 3eMJIH. :

[Tpepnonarator, 4rto MOAOOHble H3MEHEHHUS! COJTHEUHOIO H3JYUYeHHS
OblTH PUUYKMHOA BENUKHX ONeJleHeHUH, KOTOpble [TOBTOPSIOTCS NIPHMEpPHO
uepe3 KakJble CTO MUJIJILOHOB JieT. B laHHbIl MOMEHT Mbl, II0-BUAKMOMY,
JKMBEM B TaKyl0 re0JIOrMuecKylo 310Xy, KOrja JeJHHK BPeMEHHO OTCTY-
nun. O1HAaKo JeHUKOBble MEePHOAbl, XOTS1 H MOTYT clefaTh Ha AJIHTe/b-
HOoe BpeMs OmpejiesieHHble 00/1acTH 3eMsd HEeOOHTaeMbIMH, I10-BHIMMO-
My, He NpPEeACTaB/ISIT YIpo3bl IS KHU3HH Ha 3eMle.

JKu3HeHHO BaXKHbIM ()aKTOPOM AJIsl MOAAepPKAHHS COOTBETCTBYIOMLel:
TeMnepartypsl aBasiercsi atmocepa 3emnu. OHa JelicTBYeT, KaK Ofeso,
He JaBasi TeMmIepaType B TMOJIeHb MOAHSTHCS CJIMIIKOM BLICOKO, a
HOYbIO YNAacTb CJAMIIKOM HH3KO. [T0100HO TOMY KaK CTEK/JI0 B OpaHze-
pee mpomyckaeT BuAMMBIH cBeT ConHLA, HO He NaeT BLIATH HapyXKy
MH(pPAaKpaCHOMY TeIIOBOMY H3JIyueHHIO, obecreunBasi B OpaHKepee
6o/iee BLICOKYIO, 4eM CHapy:KH, TeMmmepartypy, atmocdepa MOLIepKu-
BaeT Gojiee UM MeHee MOCTOAHHYIO TemmepaTypy BOIHM3H MOBEPXHOCTH
3emu.

Ha Jlyne, nanpumep, rie HeT aTMocdepr!, TeMneparypa B MOJJeHb
MOJHHMAaeTCsl Bbllle TOUKM KUIEHUS BOJbl, a HOUbIO MajlaeT NPHMEpHO
10 — 150° G, T. e. cTaHOBHTCS roOpasjo HHXKE TOUKH IJIaBJEHHS «Cy-
X0ro /pfa». B mpocTpaHcTBe 3a Mpefenamu 3eMHOH aTMOCQEpBI U elile
Janblle TeMrnepaTypa B HeocBelleHHbIX CosHileM o06nacTsax OJu3Ka
K a0COJIIOTHOMY HYJIIO, T. €. U151 CYLIEeCTBOBAHHUST KaKUX-THG0 aKTHBHEIX
¢opM KH3HH B MPOCTPAHCTBE HEOOXOIMM TAKOH TEMIOPEry/ATOp, Kak
aTtmocdepa.

Ceepx Toro, atMocdepa 3alHIlaeT Hac He TOJbKO OT Pe3KHX Mepemna-
noB Temneparypbl. OHa CIYKHT HEOLEHHMBbIM [IHUTOM OT METEOPHBIX
TeJ, HENpEepeIBHO OOMOApAMPYIOUUX 3eMII0 U3 MEeXIJIAaHETHOIO Ipo-
crpanctBa (puc. 48). DTH MeTeOpHBIE Tesla BCTPEUAIOTCS ¢ 3eMied,
IBUrasick CO CKOPOCTBIO A0 72 Km/cex. YJap MeTeOpHOH uacTHIHI,
Becsiell BCero '/jy, @ U ABHIKYIIEHCA C TaKOH CKOPOCTbIO, CPaBHHM
1O SHEPTHM ¢ BBEICTPEIOM MO LeaH MNPSMOH HaBOAKOH M3 MHCTO/IeTa
45 kanubpa. Takue uvacTuipbl, OyAyud He OOJbIle OBUIMHKH, COPasfo
MeHbIllefl, YeM MeCYHHKa CPeJHHX pa3MepoB, TeM He MeHee MPEACTaBJIs-
10T OMAacHOCTb H/5 dyejqoBeKa. ErkeIHeBHO ThicAUM MHJIIHOHOB TaKHX
yacTHll, TOnajas B 3eMHYIO aTmocdepy, 00YyCJIOBIUBAIOT MOABIEHHE
cnabblX METeOpOB, AOCTYIHBIX HAOMIONEHUIO JHLIb B TelecKon. Pasmeps
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MeTEeOPHBIX yacTHll, CO3JAIIAX BHIUMBIE HEBOOPYKEHHbIM rjaasom
BCIIBIILKH, B HECKOJIBbKO pa3 Gosbule. B atMocdepe B pesyabTaTe TpeHHs
0 BO3JlyX 3TH Tesla ObICTPO HUCHAPFAOTCS.

B mpocTpaHcTBe OKOIO 3eMJIH KPOXOTHbIE METEOpHbIE YacTHILbI,
paCCBI/IBaH COJIHEUHBIH CBEeT, CO3[al0T CBeueHue, BUINMOE 62113 COJI’?HH
nepex cCaMbIM BOCXOJIOM YTPOM H Cpasy JKe mocsie 3axoia BeuepoM. lak

Puc. 48. MereopHas BCILIIIKA B TOJIe 3DPEHHsT HEMOJBHIKHOTO TENECKOMNA.
(®ororpapus U. C. Acranosuua.)

KaK MeTeOpHasl IblIb CKOHIIEHTPHPOBAaHa OKOJIO SKJIMNTHKH, KOTOpas
NPOXOAUT uepe3 30JHaKalbHble CO3Be3[Hs, 3TO CBEUeHHE MOMYUHIIO
HasBaHHe 300uaxarvrozo ceema (puc. 49).
HaM oueHb MOBE3JI0 B TOM CMBICJIE, UTO MbI 3alIHIIEHbl OT METEOPOB,
HO Jla’Ke U B 3THX YCJOBHSIX HEKOTOPBIM U3 HUX, GOjiee MACCHBHBIM, yIa-
eTCst IPOHMKATB /10 IOBEPXHOCTH 3eMJTH U IPOMSBOANTH paspyuienns. ['u-
raHTCKUH MeTeOpHTHEI Kpartep Bappuuikepa B ApusoHe oGpasoBaics
npH B3PbIBE TAKOIO TMFAHTCKONO MpHUIIeNbla H3 KocMoca. JTOT Kpartep,
JMaMeTPOM TIOYTH B TONTOPa KUJIOMETPa, HMeeT Jaxke B HacTOsllee BpeMs
ray6uny oxono 180 x, HeCMOTps Ha TO, UTO OH 3aNOJNHACTCSA BC/IECTBHE
sposun. Eue Gonbiie kpatep Horo-KseGek (puc. 50) B Kanazme. Muo-
JKeCTBO HeOOJIbIINX MEeTeOpUTOB ObL1O HaiieHo BOKpYr kpaTepa bBap-
pUHIKepa, HO HM OJHOTO GOMBWIOro HU GypeHueM, HU TPH MOMOLILH
CrenMalabHOl paguoannaparypel OGHapyKuTh He yaanoch. [lo-Buanmo-
My, TIpH yAape 0 3eMJIi0 METEOPUT B30PBAJICS C CHJIOH, HAMHOTO MpeBbl-
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Puc. 49. 3onnaxanbHbiii CBET; TOHKAs BepTHKANbHAs JHHHSI — Aedext
HHCTPYMEHTANbHOro npoucxoxjenus. (Pororpadus cienana Baskyaa-
jgom u Uuramom B BonuBun Ha Beicote 5180 .)

Puc. 50. MeteopuTHblii kpaTep auamerpoMm mouTd 5 xm B Hbio-
KeeGeke.
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mawlleii Cuay B3pbIBa JIOOOr0 M3 M3BECTHBIX B3PHIBUATHIX BEIIECTB.
Jluws «mpanHesnb» W Kpartep ocTanuch, YTOOBI MOBeAaTh HaM 3Ty HCTO-
pHio. Bapsis npu najenun ruranstckoro Tynrycekoro Mereoputa 1908 r.
ObL1 TaK CHJIEH, 4TO JepeBbsi OKasalWCh [MOBaJeHHbIMH B pajuyce
cBBImIe 45 km oT Mecta yaapa (puc. 51). Ecnu Gbl Kakoii-HuOy b MeTeo-
DHUT, TMOJOGHBIH YIOMSIHYTBIM, ynan Ha GONbIIOH TOPOJ, paspyLIeHHs:

Puc. 51. TyHrycckHii MeTEOPHT YHMUTOXKHJ JIeC Ha PACCTOSIHHM CBBILIE
30 xm or mecra nagenus. (Pororpadus JI. A. Kyauxa.)

Obl11 Obl CPaBHUMBI ¢ pa3pylieHneM OT 60MblIoH aTOMHO! 6oM6bl. Harre
€IMHCTBEHHOE CIaceHHe OT TaKUX pas3pyLIUTENIbHbIX METEOPUTOB B TOM,
4TO NafaloT OHU KpaliHe PelKo, OAHAKO BO3MOKHOCTb BCTPEUH ¢ OJHHM
U3 HUX HHKOIJla He HCKJodeHa (CM. puc. 52). BeposaTHOCTb TOrO, uTO Nna-
JaloIUHA MEeTeOPUT MOKET YOHTh 4eslOBeKa, B CpeliHeM COCTABJAET OLHH
cnyqaﬁ 3a HECKOJIBKO COTeH JIET.

Ho nawa armocepa He TonbKO npenoxpaHsieT HAaC OT HeGOMBIUHX
METEOPHUTOB, HO TakK:Ke 3alluiiaer oT CMEPTEJbHbIX JJIs1 2KH3HU H3JY-
YeHHH, CYLIECTBYIONIMX B KOCMHYECKOM NpPOCTpPaHCTBe. Jlyuu 6au3KOi
VaAbTpauoeToBOH 00/1aCTH, BbI3BIBAIOIINE 3arap, B OCHOBHOM MOJIE€3HbI
IJIs1 3710pOBbsl, XOTA M He Heo0xomumbl. [Tox HAedcTBHEM CONHEUHOrO
U3JIyyeHust B aTMocdepe 00pasyerTcs 030H (MOJIeKyJa €ro, COCTOSILas
U3 TPeX aTOMOB KHCJIOpOJa, O0pasyercsl TakiKe IIPH 3JEeKTPUUECKOM
paspsiie B BO3AyxXe M OOHApYKHUBAETCSl IO XapaKTEPHOMY 3amaxy); OH
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CJIY2KUT CBOErO POJia LIMTOM IPOTHUB Jyued Gonee KODOTKHX ANHH BOJH
B JaJekOH yabTpaduoseToBOH 061acTH CIEKTpa, JYyYd KOTOpPOH yKe
CTaHOBATCS OMAaCHBIMH JJIsl KH3HH. Bxopsiue B cocTaB aTMochepsbl
KHCJIOPOJ, a30T M JIpyrue 37eMeHTbl 00pe3atoT Bce 6ojiee JajeKue Yib-
TpadroeToBLIe JYUH, HAXONAIMeCS 3a [pefesaMy NOIVIOMEHHs 030Ha.
Takue ny4n HHOTIA HCIOIBL3YIOTCS B MEUIMHE JJIs1 TOrO, YTOObI YOHTh

Puc. 52. TT0TOK OCKOJIKOB KOMETHI, [BUKYIIHHACH
no 3aaunTHYecKoi opbute Bokpyr ConHna, cosja-
€T IpHU BCTpeye ¢ 3emyedl MeTeOpPHLIH MOTOK.

Haxojsuyecs B Bo3nyxe GakTepuu. Ecau Obl 6ce 5TH JTy4H MOIVIH IIPO-
HUKaTh K 3eMile, JKU3Hb Ha Hell Bpsj Ju Morya Obl CYLIeCTBOBaTb B
KaKo# Obl TO HU ObLIO QopMe.

[ToMumo ynbTpaduosneToBbix Jydeldl aTtMmocdepa 3afepKHUBaeT MHO-
JKECTBO ONACHBIX AJs KHBBIX OPraHU3MOB YaCTHII. DTH 3apsizKeHHbIE
TIOJIOXKUTEJILHO WJIM OTPHIATeNbHO YaCTUIBI MPUXOAAT Kak oT CosHia,
TaKk M BoOOIle U3 IyOMH KOCMHYECKOIO MpocTpaHcTBa. I[lotoku
3apsKEHHBIX YacTHIl, KOTOphIe MOPOXKAAIT CEeBEpHble HJIHM MOJSpPHBIE
cugnus (puc. 53), BeiOpaceiBaioTest COMHIEM, B TO BpeMsl KaK YacTHI(BI
KOCMUYECKUX Aydeli TMaBHBIM 00pa30M NPHXOLAT OT HEM3BECTHBIX HCTOY-
HUKOB, HaXONfIIMXCS B JaJeKHX OT Hac ob6jacTaX BceneHHOH u sumip
B Hebonbuol nose or Connua. CymecTBYIOT B APyTrHe BUIABI H3J1yUeHHsT
M YaCTHIl B IPOCTPAHCTBE, KOTOPLIM Hamla atMocdepa MellaeT L06paThes
no 3emnu. B Hame Bpems B 1a60paTopusix HUKJIOTPOHBI MOI'YT TFeHepHu-
poBaThb MOTOKH BecbMa OMAaCHBIX YACTHIL, KOTOpPBIE MO CBOUM BBICOKHM
9HEPTUSIM 3KBHBAJCHTHBl KOCMHUECKUM JydaM. BoMmGapaupoBKa 3eMHOH
arMocdepsl KOCMUUeCKHMH J1yuaMH U pacnaj aTOMHBIX sifiep B IPOCTPaH-
cTBe OOYCTOBIMBAIOT BO3HUKHOBEHHE TAKUX BHIOB M3/JYYEHHH OUeHb
BbICOKOH 3HEPTHH, KaK PeHTreHOBCKHe MW raMma-ly4d, KOTOPhle B paB-
HOH CTeNeHH MOryT ObITb CMEPTENbHO OMNACHBLIMH JISI JKUBBIX CYIIECTB.

SIcHO, 4TO KU3HBb B TeX GopMax, B KOTOPHIX MBI ee 3HaeM Ha 3emile,
Tpebyer, ISl CBOEro HENpepLBHOTO MOANEp:KaHHS KOMILIEKca BeCchMa
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crenupryeckux ycaoBuii. UToObl H36eKaTh OMacHOCTeH, yrpOKaOMUX
CYILECTBOBAHHIO XU3HH B KOCMHUECKOM NPOCTPAHCTBE, MJIaHeTa JOKHA
HAXOJUTbCS HA HEKOTOPOM OINpefeNeHHOM PAacCTOSIHHH OT 3Be3J[bl, CBET
KOTODO# JOJIKeH OBIThb BIIOJHe cTaluseH Ha MPOTSKEHHH JIMTEeJNbHBIX
MHTEPBAJIOB BPEMEHH, a [UIaHEeTa JOMXKHA UMeTb aTMoc(hepy, CIocOCHYI0
PeryiupoBath TeMIepatypy U 3aliepKuBaTb ONACHbLIE JYUH H YaCTHIIHL,

Puc. 53. Ilossphoe cusinue — Jyuucras mnojoca. (Potorpadusi ciemana
B. I1. Xeccnepom B Kosnemke, Ansicka.)

MBI HHYero He ckKasajgu O TOM, KaKOB JOJIKeH ObITb COCTaB aTMOC-
depet. [lo Tex mop, moka He GYAET OCYLIECTBIEH €llle LeNblf psi KCIe-
PUMEHTOB, OCTaHETCS] He CHBIM, B KaKUX Ipefenax H3MeHeHHe XHMHUe-
CKOT0 COCTaBa aTMOC(ephl He IPO3UT YHHUTOKEHHEM BCEX BO3MOMKHBIX
dopM cymiecTBOBaHHs KU3HH. OMHAKO, MO-BUAUMOMY, 3TH MpeJesbl
OYeHb IMUPOKH. HeoOXOIMMBIMM KOMIIOHEHTaMH, BEPOSITHO, SBJISIOTCS
KMCJIOPOZ, a30T ¥ YIVIEKUCJIbIA ras U IPH 3TOM B HAJTHUYMH JONXKHA ObITh
Bozia (Ta6u. 1). u1s1 HEKOTOPBIX PACTEHHH MYCTHIHU BOAA He 0043aTelbHO
IOJIKHa ObITh HA MOBEPXHOCTH 3eMJIH, HO B TOH WJIM HHOH (popme BOja
HeoOXOllMMa JJisl JKH3HM BO BCEX €€ H3BeCTHbIX HaM MNpOsIBJIEHHAX.
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[TepBoHauanbHBII cocTaB atMocdepbl Ompenensics, MO-BHAHMOMY,
BYJKAaHMUYECKUMH Fa3aMid U UX XUMHYECKHMH COEIHHEHHMSIMH C MOpoja-
MH, 00pa3yIOMUMU MOBEPXHOCTh 3eMau. Tak, HampuMmep, B HacTosee
BpeMsl KHCJI0pPOJa M YIVIepOfa COAepKUTCS ropasao Gogblie B BHIE
COeIMHEeHHH B TOPHBIX TOPOJAX, UeM B CBOOOAHOM COCTOSIHUH B BO3JyXe.
[To mepe pasBuTHSI U pacnpoCTpaHEHUs KU3HH XUMHUYECKHE DeaKLuH,
CBsI3aHHblE C JKU3HELEATEbHOCTHIO OPraHM3MOB, OKa3bIBAIOT BIHSHHE
Ha XMMHUYECKHH cocTaB atMmocdepbl; B HACTOsIlee BpeMsl MPOUCXOAUT
CBOEro POJia COCcTsI3aHKe 3a OOMBIINH 3aXBaT aTMOC(PEPHOro YIVIEKHCI0r0o
rasa Mexay pacTeHHsMH, NPOU3PACTAIOIIMMH Ha cylle U B MOPSX, W
CHJIMKATHBIMH FOpHBIMH mopofamu. OfHako Onarofaps THHEHHUIO pacTH-
TeJIbHBIX OPraHW3MOB M 3PO3HH H3BECTHSIKOBBIX [MOPOXA COZLEp:KaHHe
YIJIEKHCIOTO Ta3a YIePIKHBACTCS B DaBHOBECHH.

Co BpevmeH BTOpOH MHPOBOIl BOMHBI JUIi 30HANPOBAHHA BepPXHHX
cn0eB atMocepbl U KOCMHYECKOro MpPOCTPAHCTBA MIMPOKO HCIOMb3Y-
I0TCS reou3nyeckie pakeTsl (puc. 54). Haxoasmuecs: Ha GOPTY paKeTsl
nprOOPEl MPH NOMOLIY CIelHaJbHOH anmaparypbl nepefarT H3MepeHust
Ha 3eM10. DTH U3MEPEHUs MOKa3allu, 4To atMocdepa 10 BBICOTHI MOPAA-
ka 100 xm HMeeT mpaKTHYECKH OZHOPOIHEBIA cocTaB. [lo m3MepeHHsIM
MeTeOpHBLIX CJIef0B B armocdepe (pHC. 55) M HENPHUBBIUHLIX HaM. cepe-
6pHCThIX 00/1aKOB, Ha0M0JaeMbIX Ha PAHHUIIE MOJISPHOrO Kpyra, GbUIO
yCTaHOBJIEHO, YTO Ha BbICOTax cBbille 80 Ki BETPHl HMEIOT CKOPOCTH
70 150 km/uac u Gonee. Takne cu/bHbIE BETPHI NePeMEIINBAIOT BO3AYX,
NIPEMNSITCTBYSI TeM CaMbIM 3HAUUTENbHON AN(PODY3HU TAKHX JETKUX Ta3oB,
KaK BOJOpPOX, 70 BbicOT cBbiile 100 xm. sl H3MepeHHs IUVIOTHOCTH H
TemrepaTyphl Ha GOJBIIUX BHICOTAX Pa3spabOTaHO HECKOJIbKO CIOCOOOB.
CriocoGbl 3T JOBOJIBHO CJIOXKHEI; OHH OCHOBAaHBI Ha H3MEPEHUSIX CKOPO-
CTH 3BYKOBLIX BOJIH, BO3HUKAIOIIUX IpPH B3PbIBAX, COMPOTHBRJIEHHS
BO3/lyXa JABHKEHHIO METEOpPOB, OTPAKEHHs PAJHOBOJIH OT Pas3iHYHBIX
CJ10eB HOHOC(EpHI, a TAKKE HA JIaHHBIX, [IepellaBaeMbIX C PaKeT; CBeJleHH s
O MIIOTHOCTH atMocdepsl Beie 150 ku moMyuaroT U3 U3MepeHHil CKOpo-
CTH, C KOTOPOH CHHXKAIOTCSl HMCKYCCTBEHHble CIYTHHUKH BCJIEICTBHE
CONMPOTUBJIEHUS] BO3AYXa.

Ilnst uamepeHnii TemmepaTypsl Ha MajbiXx BeICOTaxX (mopsaxa 30 xm)
3aNyCKaloT HeGosbline BO3AYLIHBIE MIapbl ¢ JIEIKUM II0 BECy MeTeopo-

B

JIOTHUeCKUM o6opynoBanueM. IlogHsiTele Ha 3THX IIapax KPOXOTHble
pajnonepefaTUNKH NepefaloT Ha 3emiio cOOCILIEHHSI O TeMmmeparype,

Puc. 54. Pakera «AspoGn» MOXKeT MOAHATH 45 ke H3MEPHTENbHBIX NPHGO-
pOB Ha BBICOTY mopsigka 160 k.

JaBIE€HUU U JPYTUX XapaKTEPUCTHKaxX, B TO BpeMs KaK BbICOTBHI CaMHX
IIapoB H3MEPSAIT IIPH IIOMOLIHM TEeJECKOIIOB WJIH paauosIoKaTopOB.
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Haunyuimne onenku TeMmnepaTypbl Ha pas3HbIX BBICOTAX MPHBEEHH Ha
puc. 56 ¢ ykasaHHeM OCHOBHBIX SIBJIeHHH, HaOJIOJaeMbIX Ha 3THX
ypoBHsiX. C yBeJIHUEHHEM BLICOTHI HA MPOTSKEHHH HECKONbKHX KHJIO-
METpPOB B TOM JlHana3oHe BBICOT, HA KOTOPHIX CYIIECTBYET GOJIBIIHHCTBO
HAlMX chcTeM 00J1aKOB, TeMrepaTypa BO3dyXa cHadaja Majaer; 3jech
HedCTBYET XOpollasi BepTHKaIbHAs LU PKYJISIUS B BO3AYX, PACLIHPSACh

Puc. 55. Ciex meteopa (chororpadupoBan uepe3 10-cexyHIHBIE HHTEPBAIbI)
GBICTPO MCKAXKAETCs MOJ AEHCTBHEM BBICOTHBIX BeTpoB. (Dotorpadus mnonyuyexa
Ha ['apBapjckoii oGcepBaTopuu.)

npu noibeMe, oxJaxiaercs. C JaNbHEHNIINM yBeJIMYEHHEM BBICOTHI MOJ
BJIHSIHHEM COJIHEUHOTO H3JyueHHsl HeOONBbLIOH MPOLEHT KHCIOpoia
npeBpallaeTcss U3 rogHoro A Abixanus O, B KpailHe SIIOBUTHIH 030H
O,. bnarozaps mOIJIOMEHUIO 030HOM YJbTPa(HONIETOBOTO COJHEYHOTO
cBeTa aTMocepa HarpeBaeTcsi, UTO INPOTHBOLEHCTBYeT JajbHeHIieMy
najnenuio Temneparypol. Cef0BaTeNbHO, MUHUMYM TeMIepaTyphl HabJro-
IaeTcs B cTpaTocdepe Ha BEICOTe OKOJIO 15 Km Hall 3emyell, a MAKCHMYM—
Ha BbICOTe OKOJO 50 Km, [lie BHOBb JOCTHTaeTCsl TeMrnepaTypa, MOYTH
paBHasi TemiepaType BO3lyXa Y MOBepXHOCTH 3eMaH. BTOpoii oueHb
XOJIOAHBIH MHHMMYM TeMmIepaTypbl MPHUXOAUTCS Ha BBICOTY OKOJIO
80 xm, a ¢ JanbHEHIIMM YBeJHUYEHHEM BBICOTHl TeMmIepaTrypa CHOBa
HaulHaeT pacTH. Ha Bbicotax Gomee 320 Km mpu TeMmmepaType Nnopsaxa
1650°C ocratorTcst JHIIb cae[bl aTMOchepbl, HarpeBaeMOH COJIHEUHBIM
yJIbTPa(HONETOBLIM CBETOM M YacTHLAMH BBICOKHX SHEPTHH.

Hauunas npumepHo ¢ BoicoThl 1000 ¢, MBI cTalKMBaeMCs CO 3HaMe-
HUTBIMH pafHalUOHHBIMU NOsicaMH (pHc. 57, 58), OTKPBITHIMU 10 H3Me-
peHHAM pajHaluKM Ha NepPBbIX HCKYCCTBEHHBIX CIIyTHHKAaX, 3amyIleH-
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Hbix CIIA*). PagnanuoHHble Mosica MOXHO paccMaTpHBaTh Kak 4acTb
3eMHOH aTMOc(epbl, COCTOSIILYIO U3 HOHH30BAHHLIX $IJep aTOMOB, TJaB-
HBIM 06pa3oM BOAOPOAA U 3JIEKTPOHOB, XapaKTepH3YIOUIUXCs GO/bIIHMH

] FlEe] —/7-9
790k 790¢ ; {i“ l ””70
e /rm//zm'-! ilH .
LSt HUETY L\ || i A Tlemauyue om Comiya
,7711?7?2(/[7///5 et h ﬂ L iﬂﬂﬂﬁ'ﬁ/fﬂf vae-
7701 T ! i 1 l/ﬂw/b/ cosdawm
Heryeeme. I : | } | Y monsprse cusnig
160+ cmymuK | ti II ‘= Berconud madopa-
; mapHsIl BAKYYM
750+ { l I% } 7% axyy:
H0- } ‘ 1 }
s
170 § I }
120+ L’/Mé £ E } |
UOHOCPEDL! b l e
D S
§7ﬁﬁ~ ; § :§
R Q de
N Lepedpue- x s
BN THIROUTEKA|_ 39 3 E
L S, S
if; i e e
L 3 N
Jmpamerie 1oponm- 5:
G0r  pux pacuososy
(Grem)
S0 / =2 2 BV
9 L0600k bIE
40 i L ﬁzzf//iw/ob/ o
(i) o
J0r Nepmamymposeie // VA
oKz zyann PEp)
Cmpamocyensl 7
07 Obimare
=2 =560 %
U = | «HomHamHET»
ey IEMITED T ‘ .

Puc. 56. SIeneHns B BepXHe#l aTmocdepe.

SHEPTUsIMH M 3aXBayeHHbIX B IJIEH MarHUTHbIM rojieM 3eMau. [Tosica
pagualyy OueHb ONACHBI JJISl KHUBBIX OPTaHHU3MOB, He 3allUIIEeHHBbIX
5KpaHaMHi, 3KBHBaJ€HTHBIMU CJIOI0 CBHHIA TOJIIIMHOH OKOJO 1,2 cm, HO
Jlazke U uepes 3TOT 3K PaH HeKOTOphle YacTHIIbl MOTYT MPOHHKAaTh. Heko-
TOpasi JOJIsl YACTHI[, BXOJSIIMX B COCTAB MOSICOB, BO3HHUKAET MPH CTOJIK-
HOBEHHSIX KOCMHUECKHX JYUed C aToMamu M MOJeKyJaMu aTMocdeps,

*) PajguanuoHHble nosica OBbUIM OTKPBITHI NPAaKTHYECKH OJHOBPEMEHHO Bau-
Annenom u cosercknmu yuenbiMH (C. BepHOB u 1p.) 110 HAaOMOAEHHAM HCKYCCTBEH-
HBIX COyTHHKOB, 3anyiieHHbX B CCCP u CUIA. ([Tpum. nepes.)
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HO 00JIblIasA UX YacTh MOPOXKAAeTcsi FPAHAMO3HBIME BHIOPOCAMH YaCTHIL
or CosnHua BO BpeMsl COJHEUHBbIX Bemblmiek. [losica MOryT Takzke mo-
MOJIHATHCS 32 CUET YACTHIL, BOSHUKAIOUIUX MpPH SIAEPHBIX B3PLIBAX Ha
Gonpnx BbicoTax. M3 norpaHuuHbix ofnactedl pajJHanHOHHLIX M0fCOB
YacTHLbl MOTYT «BLICHINATHCS» AOBOJBLHO OBICTPO — 3a BpeMsd, H3Meps-
€MOe CyTKaMH HJH Jaxe yYacaMd, B TO BpeMsi KaK B LEHTPaJbHBIX
4acTsX OT/e/IbHbIE YaCTHIbI MOTYT OCTaBaThCs B TeueHHe ropasno Golee
JUTHTEILHOTO BpPEMEHH.

[InotHOCTh BO3ayXa Mmajaer ¢ BBICOTOI, 1OCTHIAsl HA BBICOTE MOPAAKA
100 £m, mpuMepHO OXHOH MHJITHOHHOA NOMM OT 3HAYEHHS MJIOTHOCTH

Mazrumusii
o Maerumrysie
CUTIOBEIE JIUHUL
TDaEKmapLs
FaXBAYEHHOL 4
yacmuyLy Macrumnsiz

N nmonwe

Marcumym
2 5

1
1
1
i
i
1
3
S
Puc. 58. [osica 3apsimeHHbIX yacTHI,
3aXBaueHHLIX MarHUTHBIM IIoJieM 3e-

Puc. 57. 3apsiKkeHHble 4acTHIBI 3a-
XBaTBIBAIOTCS MarHUTHBLIM NoJleM 3em-

JIH, TaK KakK NPH JBUKEHUH NONepex MIH, 00pasyloT JBa THMAHTCKHX
CHJIOBBIX JIHHHH OHH BBIHYXKJEHBI KOJbIA, OKPYXKAIOIHE MAarHHTHYIO
CBOpPAyMBaTh C MNyTH (CM. BBHIE). 0oCb 3eMJIH.

1ludpsl y ropH30HTaNIbHOH NPAMON
YKa3blBAIOT PACCTOSIHHSI, BHIP AXKEHHBIE
B pajuycax 3emJH.

y noBepxHocTd 3emnu. [looBHHA BO3ZyXa CONEPKUTCS B OJNHKHEM
cJloe TOJIIMHON 5,6 Km, TOJOBHHA OCTaBIIEHCS YacTH — Ha BBLICOTAX
1o 11,2 ku u 1. A. Ha BblcoTax, Ha KOTOPLIX BHIHBI METEOpPbI, OTpar,a-
IOTCS1 PaAHOCHTHANBl U BHIHBI MONAPHBIE CHSiHHSA, MJIOTHOCTh BO3LyXa
He GoJbllle, yeM B BakyyMe. ['opasio Gosee paspexeHHasr atMmocdepa,
yeM 3eMHasl, Oblia Obl Bce ellle XOpOLIeH 3allUTOH OT BHEIIHHX ONaCHO-
cTeff, HO OHa He cMorJa Obl CTOMb Ke 3PPEKTUBHO PEryJaHpoBaTh TeM-
nepaTypy IMOBEPXHOCTH.

M3ygats 3eMHBIe Helpa, KOHEUHO, TpyZAHee, yeM atMocdepy, OAHAKO
€CTb METOZIbl, KOTOpbIe MO3BOJSAIOT MOMYUHTh HEMaJIO JAHHBIX K O HeApax
3emnn. 'myGokoe GypeHne MPOHUKAET A0 yGHH BCEro OKOJIO 8 Km —
3TO pAaCCTOSIHHE HHYTOXKHO Majl0 MO CPaBHEHMIO C PaJuycoM 3eMJIH.
HeKoTopele BBEIBOZBI MOXKHO CclenaTh, H3ydyas Te acTPOHOMHUYECKHE

SO

3¢deKTs!, KOTopble 06513aHbl CBOUM IPOUCXOK/EHHEM 3KBAaTOPHATbHOMY
BbICTYNy. Upe3BbluafiHO Ba)KHOe 3HAueHWe Jyisl ONHCAHUsA SBJEHHH,
MPOUCXOASINAX B MOBEPXHOCTHBIX CJOSIX, HUMEIOT JaHHbIE T[EOJOTHH.
IlononHUTeNbHEIE, OUEHD LEHHbIE CBEJIeHHS, OTHOCSIIHECS K HECKONbKO
6o/ee HH3KO JIEKAIUM YDPOBHSM, JAlOT U3MEpEeHHs H3MEHEHHH CHJIbI
TSKECTH B Pa3HbIX MyHKTaX 3eMHOTO 11apa, a TakkKe H3MepeHHs CHJIbI
M HampasJeHHss MarHuTHOro nossi 3emnu. OJHako HaubGojee TOUHBIE
cBefleHn s 000 BCeX CJI0SIX, 3a/IeralolliiX Ha I1yOHHAaX CBbILIE HECKOIBKHX
KUJIOMETPOB, MOJyUeHbl U3 aHa/i3a XapakTepa paclpocTpaHeHHs BOJH
3eM/IeTpSICEHUH (CefiCMHUeCcKUX) B Tesle 3eMJlu.

CymiecTByeT MHOXKECTBO BeCbMa OCTPOYMHBIX M HHTEDECHBIX METO-
JI0B H3yueHHsT 3eM/id, HO JUIsT ONMUCAHUs JaxKe JIMIIb HanOoJdee Ba’KHBbIX
HY2KHa, [0 MeHblIe# Mepe, elle ofAHa KHUra. OHAKO KPaTKHH NepedeHb
MONYUYEeHHBIX pPe3yJbTaTOB MOKeT AaTh HEKOTOpOe MpeACTaBJeHHe O
CTpOoeHHH 3eM/IH U M0Ka3aTb, CKOJIb HEMpOUHa MPHpPOJa TOro CYIIeCcTBO-
BaHMS, KOTOPBIM Mbl Hac/JaxJAaeMcsl Ha 000J0UKe 3TOH MJIaHETHI.

PesynbTaTel acTpOHOMHYECKHX HAOMIOAEHUH JAIOT CPEJHIO [MJIOT-
HOCTb 3emsd (B 5,5 pas3a Bhlllle MJIOTHOCTU BOABI) U (OpPMY ee MOBEpXHO-
CTH; JaHHBIE O MPUTSIKEHHH 3KBATOPHUATBHOLO BBICTYyNA H H3BECTHbIE
JAHHbIE O TJIOTHOCTSIX TOPHBIX MOPOJ MOCTABMASIOT JOBOJBHO COIJIAaco-
BaHHBIE CBEJIEHUSI O MIOTHOCTH GIU3KUX K MOBEPXHOCTH CJI0EB 3eMIH —
OHa NpyMepHO B 2,8 pasa Gosblle MJIOTHOCTH BOABI WJIH BIBOE MeHbLle
CpefHeH MJIOTHOCTH 3eMJIH.

[n1y6okoe OypeHue mnoKasano, 4TO TemmepaTypa ¢ [MIYOMHOH B
OCHOBHOM pacTeT, XOTsl CKOPOCTh H3MEHeHH$S TeMmepaTypel OT MecTa
K MecTy 3aMeTHO MeHsieTcsi. Ecu Obl yBeqMueHHe TeMIeparypbl Ipo-
JOJIZKaJl0Ch HEIPEPHIBHO [0 caMoro IleHTpa 3eMid, TO TeMIepaTtypa
nocturaa Obl oueHb Bbicokoro 3HaueHusi: 200 000°C. Oxnako reotusu-
yecKHe HCCJAEOBAHUS YKasbIBalOT, YTO 3TO 3HAUeHHe CJAHIIKOM BEJHKO
M 4TO B JNEHCTBUTEJbHOCTH TeMIepaTypa B LeHTpe 3eMIu LO0JKHa
COCTaB/JsATh HECKOJbKO THICAY rpamaycoB. HH3Kas TemmonpoBOAHOCTh
MOBEPXHOCTHBIX [OPOZA IMPHUBOAUT K [OBOJBHO pPE3KOMY H3MEHEHHIO
Temnepatypel ¢ IIyOUHOH BOMH3UM MOBEPXHOCTH, B TO BpeMs Kak B
r1y6OKHX CJIOSIX TEMIONPOBOJAHOCTb BHIIE W TeMIepaTypa H3MeHseTcst
MmeieHHee. Kpome Toro, BepxHHe CJIOH 3eMHOH KOPBI IOMOJHUTENLHO
HarpeBalOTCsl 3a CueT BbIIeJeHHs Telsla NPH PaAHOAKTHBHOM pacmaje
TaKHX 3/J€MEeHTOB, Kak TOpHUH W paiuil, KOTOpble, MO-BUIUMOMY, CKOH-
IIeHTPUPOBAHB! B 3THX cy0six. KosnuecTBO MpopyKTOB pagnOaKTHBHOIO
pacnajga resiuss M HEKOTOPbIX H30TONOB CBHHIUA [03BOJISET OIEHHTh
BO3DaCT TeX TOPHLIX MOPOJX, B KOTOPHIX OHH 3aKJIOUEHbI, a Takxke H
BO3pacT 3eMJIu — OKOJO 4,7 MJpI. JeT.

CornacHO reousHuecKHM H3MepeHUsiM 3eMJsi KOrja-to Oblia Ha-
rpera, BO3MOXKHO, B OCHOBHOM Oj1arofiapst paiHOaKTHBHOCTH, A0 TAKOH
cTeneHs, 4yto GOJbIIAsA YacTh €e HeAp HAaXOAWIach B pacr/iaBleHHOM
coctosgnun. Koria atombl pajiOaKTHBHBIX 3JIEMEHTOB C MaJibiM MepHO-
IOM ToJypacmaja pachajich, Halla IJIaHeTa OcThbiia, a OOJbliasi ee
4acTh 3aTBepAena. Ha Gosmee paHHHMX CTagusX 3BOMIOUMH 3eman —
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CBbIIe 4 MJIPJ. JIeT Ha3aJ — CKOPOCTb BbljiesIeHHsT 3eMJel Tema J0JxK-

Ha 6b1a ObITh ropasfo Oosblieil, yeM B HacToslilee BpeMs, TaK Kak

Temyo GBICTPO BBIHOCHJIOCH M3 HeLp HA MOBEPXHOCTh Osaropapsi ObICT-

pbiM KOHBEKTHBHbIM TOTOKaM. [locie oGpasoBanusi TBepHOH KOpbI
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Puc. 59. CeficMnueckne BOMHBL. P-BOJHBI NEPEMEIaoTest MyTeM
TI0C/1eI0BATE/ILHOTO CXKATHS H Pa3pekenusi, TOTAA Kak S — BOJIHBI Mpe-
CTaBJISIIOT COOOH MonepeuHsle KoJebaHHSs.
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Puc. 60. CeiicmorpamMma, JeMOHCTPHpYIOIAs XapakTep 3anucei, ofyc-
JIOBJIEHHEIX PAa3JHUHBIMH  CEHCMHYECKHMH BOJHaMH. P- u  S-BOJHHI
npemecTByoT GoJiee CHJIBbHBIM TOBEPXHOCTHBIM L-BOJIHAM.

3TOT MpOLECC cTald ropasfo Gosmee MeNJIEHHBIM, Tak Kak HpU H3BepiKe-
HUSIX BYJIKAHOB U BBITEKaHHWH J1aBbl BbIIEJsETCs, camoe OoJjibllee, He-
CKOJIKO TIPOLIEHTOB OT OOIIEro Termua 3eMiHu. 3

Ecnu 6bl He Te CBeleHHs, KOTOpble JaeT aHaju3 CEHCMHYECKHX
BOJIH, O CTPOEHUH 3eMHBIX IM1yOMH MOXKHO GbLIO Obl B OCHOBHOM TOJIBKO

i T

CTPOMTL pasHUHble MpeAnonokenus. Korma mpoucxonar semmerpsi-
CeHHsl, B Tesle 3eMJIH BO BCeX HANPAB/JEHHSIX PaCHPOCTPAHSIOTCS BOM-

Hbl JBYX THIOB. P-BOJIHB —
nepeudHole WUIH npodosbHble —
NOLOOHKl 3BYKOBBIM BOJIHAM. B
3TOM c/yyae KosieOaHHs mepe-
JalTcs B HaNpaBJeHHH pac-
NPOCTPAHEHHS] BOJHLI  IyTeM
yBeJHUYEeHHS] [JaBJI€HUs U IJIOT-
HOCTH, Kak IOKa3aHo Ha puc. 59
BBepxy. Koae6anus Broporo
THNa — S-BOJIHBI — 6MOpudHbLe
WIH  nonepedrole; OHH  Tep-
NeHUKYJISIPHBL K HATPaBJIeHUIO
pacmpocTpaHeHHsl, KaK B CJy-
4ae CBETOBBIX BOJIH HJIH BOJIH
Ha TMOBEPXHOCTH BOABI (pHC.
59 BHHU3y). P-BOMIHBEI Bcerja
pacnpocTpaHsoTcs OricTpee
(npumepHo B 1,8 pasa) S-Bonn
¥ T03TOMY paHbllle U3BELIAIOT O
3eM/IeTpACEHHH, OyAyud 3ape-
THCTPUPOBaHBl  ceficMorpacgom
cefiCMHUeCKOH cTaHIuH (pHC.
60). Ha rany6uHe HECKONBKO
KHJIOMETPOB  OT - MOBEPXHOCTH
3em/in CKOpOCTb pacmpocTpane-
HHUS P-BOJH COCTaBJSIET OKOJIO
8 km/cex, a S-BOMH — HEMHOrO
MeHblue, 4,8 km/cex. Ha 60mb-
IHX r1yOWHAax, rie IJIOTHOCTH
¥ JlaBjienust Gosibiie, CKOPOCTH
BOJIH O0OHX THIIOB BO3pAacTaloT.
PaspymmrtensHas cuna semie-
TPsICEHHH CBsi3aHa ¢ Gosee Mel-
JIEHHBIMH TIOBEPXHOCTHBIMU BOJI-
Hamu (L-BomHBI), IpHpOaA KOTO-
PBIX rOpasjo CJIOXkKHee, ueM P-
u S-BosH.

CaMmblil 3HAUUTENbHBIH U HH-
TepecHbId pe3yJbTaT, MOJyyeH-

770°  780°

Puc. 61. Tpaekropuu ceficMHueCKHX BOJH B
3emse. BesencrBre u3MeHeHHii MIOTHOCTH C
ryGHHOH TPaeKTOPHH HCKPHBASIOTCA. B
MeCTax pa3pbiBa HEMPEPHIBHOCTH HA TPaHH-
uax sigpa P-BOoJHBI De3KO H3rudalrcs, S-
BOJIHBI HE IPOHHMKAIOT B PO H OKA3bIBAIOTCS
CKPBITBIMH /Il CTAHUMH, HAXONAIHXCH C
NPOTHBONOJIOKHOH 110 OTHOLIEHHIO K SIAPY
CTOpOHE OT 3emyieTpsceHHst. [ludper coorser-
CTBYIOT MHHYTaM BPeMeHH PacrpoCTpaHeHHUs.
O6parnte BHHMaHHE HAa HENABHO OTKPHITOE
TBepLoe (?) BHyTpEHHee sIpo.

Hbll U3 aHa/IM3a 3aNHCel celicMMUeCKUX BOJIH MOCJIe POXOKACHHS HMH
PasfMuHbIX C/10€B 3eMIIH, CBOAUTCS K TOMY, YTO S-BOMHEI He NPOHHKAIOT
B /PO, pajuyc KOTOPOrO HeMHOro GoJiblie MOMOBHHBI pajnyca 3emin
(puc. 61). Tak Kax S-BOMHBI 3aTyXalOT B XKHUIAKOCTSX, GOMBIIHHCTBO
reoprsHKOB CUMTAET, YTO AAPO y 3eMJIH KUIKoe. BrionHe Bo3aMoxkHO, uto
B JICAICTBUTEJBHOCTH 3eMHOE NP0 TBEpAOe, HO MOMNEepeuHble BOMHbI

e



OCTaHaBJIMBAIOTCSl Yy €ro MNOBEpXHOCTH Osarofaps HaIMYHIO KHIKOTO
HJIH Kakoro-to ocoboro cyosi. OJHAKO HEe3aBHCHMO OT TOTO, MKHAKOE
SIAPO WM HET, OHO 3HAYUTENbHO OTJIHYAETCS IO CTPOEHHIO OT JiexKalluX
BbILIE YPOBHEH, MIOTHOCTb KOTOPHIX PUMEPHO B 11Ba Pasa Bhllle cpeJHed
niotHocTH 3emnn. HefaBHo y 3emiu GbIO OTKPHITO LEHTPadbHOE SLPO
paguycom oxkono 1300 xm, obnajamoiiee oueHb BBICOKOH IJIOTHOCTBIO.
B03MOXKHO, 4TO 3TO SIAPO SIBJSIETCS TBEPABIM.

IaBnenune 6,113 LeHTpa 3eMIH [POMaJHO; OHO COCTABISIET IPHMEPHO
TPU C TOJOBHHOH MUJJIHOHA KHJIOTPAMMOB Ha Kax[bli CAHTHMET].
[Tostomy TpyaHO cka3aTh, KakoBa TeMmmepaTypa IJIaBleHUs J1000ro
U3BECTHOrO BEIIeCTBa HJIM 10 KaKOH CTENeHH OHO MOKeT ObITh CKaTo.
Ho HecoMHeHHO, YTO cKaTue M KUAKHX, W TBEpAbIX BellecTB GaH3
ueHTpa 3eMyid JOMKHO ObITh OueHb 3HAUMTEJNBHBIM, a TeMmmeparypa
MJiaBjeHHd BBICOKOH. Tak kKak 3emys o0OJjagaeT CBOMCTBAMH MarHuTa
U TaK KaK B COCTaBe MeTEOPHTOB, NMPEACTABJASIOMHNX COOOH eIHMHCTBEH-
Hble JOCTYNHble HaM 00paslbl BellecTBa JPYTHX MJaHETHBIX Tes, MHpe-
00/1a/1a10T Kee30 H HHKelb, TO OONBIIMHCTBO HCC/efoBaTesNell mosa-
raer, 4to SAPO 3eMid COCTOUT B OCHOBHOM M3 3THX METaslJiOB.
bBnarofgaps BHICOKOMY J@BJE€HHIO U CXKATHIO MJIOTHOCTh »KeJe3a B LEeHT-
panbHOM siape He 7,7, KaK Ha MOBEPXHOCTH 3eMyH, a gocturaer 11—12.
Ckopocth pacmpoctpanenust P-BosiH B siipe cocTaBisier 11—13 wm/cex.

HenocpencTBeHHO 3a mpefenaMu fjpa B IPOMEXKYTOUHOM CJIOE,
NOKa3aHHOM Ha puc. 61, MaOTHOCTH 6AM3Ka K CpefHell MJIOTHOCTH
3emMnu B LeNOM. DTOT CJIOH, BO3MOXKHO, COCTOMT H3 CMECH JKejie3a C
KaMHeM, HaXONAIMXCS MOJ JaBjleHHeM, OJHAKO He HCKJIOUeHO, uTo
NoJ JeHCTBHEM IPOMaJHOTO HaBJeHUsi OObIYHbIE FOPHBIE MOPOILI MOTYT
TaKyKe ObITb CJKaThl 0 TaKOH BBICOKOH MJIOTHOCTH. [1MOTHOCTH Hermo-
CPEJICTBEHHO TrpaHMYallell ¢ KOpOil BepXHefl MaHTHH HEMHOLO BBIIle
(4,3 mIOTHOCTH BOABI) MJOTHOCTH GOsiee TSKENTbIX TOPHBIX MOPOJ, HO,
BO3MOZKHO, MAHTHsI COCTOUT IJ1aBHbIM 00pa3oM H3 Takux mopox. Kopa
3em/ MOCTPOEHA B OCHOBHOM H3 FPAHUTOB M NPYTHX BYJKAHHUECKHX
MIOpPOJ, OCANOUYHBEIE MOPOABI B CPENHEM [OSIBISIOTCS JIHIIL HAUMHAS C
ray6uH nopsaaka 1,5 km OT MOBEPXHOCTH 3eMJIH.

TonimuHa BHeIIHell YacTH 3eMHOH KOpPbI B pasHBIX MecTax 3emJiH
U 0 JaHHBIM pa3HBIX HCCAeoBaTesell HMeeT pas3/UuHble 3HAYEHHS,
HO, TMO-BUIUMOMY, OHA COCTaB/IfieT MMOJ KOHTHHEHTaMH NpHMepHO 30—
40 km, a B HEKOTODBEIX MecTax MoJ okeaHamu 5—6 km. Takum oGpasom,
ecTh Halexk/1a NeHCTBUTEIbHO OCYIIECTBUTh SKCIEPUMEHT IO CKBO3HOMY
6ypenuio 3emMHOfi KOpbl. C reomoruyeckoil TOUKH 3peHHsl KOpa Mpel-
craBisieTcss Kak Obl HaxXOASIIEHCs Ha MOBEPXHOCTH MOLAIOLIErocs
nedopManisiM, HO KpaliHe Bf3KOro ca0d ray6unoid 150—300 k.
['opooGpasoBanue ¥ Haluuue MPOTSIKEHHBIX HCKPHBJIEHHH KOpbl SICHO
MIOKAa3bIBAIOT, UTO KOpa MOJABEep2KeHa [BHKEHUSIM, KOTOpbie ObUIH Obl
HEeBO3MOXKHbI, ecsii Obl NOA Hell He GbIIO Cj10s1 U3 MCEeBLOKHIKOrO Belle-
CTBa, KOTOpOe MOKeT MOAJAAaBaThCsl TAKUM ABHeHHAM. [IpuHATO roso-
pUTb, 4TO 3eMHas KOpa HAaXOMUTCs B COCTOSHHH H30CTaTHYECKOTO
paBHOBecHsi. DTO 03HauaeT, 4To oblas Macca BellecTBa, HaXOHsIerocs

g0y
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nozx mo60# JaHHOH MJIOMIAJbI0,— BeJHYHHA NOCTOsIHHAs. Bosee jerkue
BelllecTBa MOBEPXHOCTHBIX CJI0EB 3eMJIH, KaK, HallpuMep, Te, H3 KOTOPhIX
00pasyloTcsi ropel, MOAHHUMAIOTCS. JIGMHHKH 3acTaBjsiiOT MOBEPXHOCTb
OMyCKaThbCsl, HO MOCJ]Ee TasHUS JBJOB OHA ONATHL MEIJIEHHO MOJAHUMAeTCs.
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Puc. 62. AThanTHueckuii XpeGeT; AHO yiIleJdbsl HAXOAUT-
cs Ha 2750—4570 m HHKEe ypPOBHS MOpS, OTHAEJbHbIE
BEpIIHHBI XpeOTa 3aronyieHsl Bcero Ha 1200—2100 .
Bosb yuienbsi CHCTEMaTHUYECKH NPOHCXOAAT IVIyGHH-
Hble 3emierpsiceHus. UHcia 0o Kpawo KapThl — rpa-
nycwl posarothl u wmHpotsl. ([To B. Xuseny.)

[To OTHOLIEHHIO K CTONb GHICTPOAEHCTBYIOIMM CUJIaM, KaK CeHCMUUECKHe
BOJIHBI, BEleCTBO 3eMJIH BeJleT ce0s KaK OueHb JKeCTKOe, HO OHO MOAMa-
eTcsl cuiaM, JeHCTBYIOIIMM Ha NPOTSKEHMH JUIHTENbHBIX HHTEPBAJIOB
BpeMeHH. [lpumepom BemecTBa MOJOGHOrO poja sIBJISIETCS CTEKJO.
O6blyHasi OKOHHAs 3aMasKa 0 HeKOTOPOH CTelNeHH MOJAENHPYeT CBOM-
cTtBa TBeplOH 3emiH, HO B OYeHb KOPOTKOH IKage BpeMenu. Ko-
HEYHO, BYJKaHHUYECKHe H3BEDIKEHHs YKasblBalOT Ha TO, YTO HEKOTOPOe
KOJIMYECTBO BellecTBa HEMOCPEICTBEHHO MOJ KOPOH HOJIKHO CYIIECTBO-
BaTb B KHUAKOM COCTOSTHHHM, HO BCe JedOpMHpYeMble CJOH COBCEM He
06513aTeJIbHO JOJIKHBI ObITb XKHUAKHMH B OOBIUHOM CMBbIC/IE 3TOTO CJIOBA.
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3a nocnenHue rofpl ObUIM MPEANPHHATE MHOTOYHC/AEHHBIE ITOMBITKH
CO3[laHHsl KapT, B3ATHs NMPO6 M H3MepeHHs] TeMIepaTyp [JHa OKEaHOB.
Y CcTaHOBJIEHO, YTO MO BCeH JIHHe ATIaHTHUECKOTO OKeaHa MPOXOJHT Bbl-
COKuH xpefeT, OJHU3 BepIIMHbI KOTOPOTO HMeeTcsi IyOOKasl TpeluHa
(puc. 62). AHasOrHYHbIe CHCTEMbI XpeGTOB, CTO/b K€ BHICOKHX, KaK GOJIb-
1€ FOPHbIE HEeNU Ha MOBEPXHOCTH 3eMJIH, 1 OGBIUHO ¢ TPEIIMHOH, BCTpe-
4aloTcsl B 6OIbIIMHCTBE OKeaHOB. Kak npaBuiio, TeMinepaTypHbIfA FpafienT
Ha JlHe OKeaHOB OJIM3 TpeLIMHBl BO3pacTaer, yKasbiBas Ha TO, 4TO B
pailoHe TpeUlMH MPOHCXOAUT GOJiee HHTEHCHBHOE BhIeJEHHe Telja H,
BO3MOXKHO, KOpa 3[eCh TOHbULIE. 3aYacTylo TpEIIMHBl NPePHIBAIOTCS
FOPHU30HTaIbHBIMH cOpOCaMH JJIMHOH

B JIECATKH KHJIOMETPOB.

\ HekoTtopble reodH3uKH BbICKa3bl-
' B/ BaloT mpeiNONOKEHHe, YTO 3TH GOJIb-
e raobanbHble CHCTEMBI XPeGTOB
) MOTYT OBITb MOBEPXHOCTHBIMH IPOSIB-

820 7977 ICHHSIMH THT@HTCKHX ~sU€eK TeIo-
BOH KOHBEKIMH, MNPOCTHPAIOMIKXCS

97 08 riy60Ko B MaHTHIO 3eMId. Bo3Mox-

- HO, YTO Ha TPOTAKEHHH MHOTHX JieT

5Ta KOHBEKLIUSl HUKaK cebsi He Npo-
Lgatisy aBader. B 3To Bpemss MmoBepXHOCTh
am KOHTHHEHTOB CIJIaKMBaeTcsl 3po3ued,
Puc. 63. JIBuxKeHue CeBepﬂoro MOJIIO- a KJMMaT 3€MHOro IHiapa CTaAHOBUTCH
ca mo nosepxHoctd 3eman ¢ 1916 no  GoJiee OJHOPOJHBIM. OnHako Temio,
1212{2;;11"‘%%“31\:; oo o 0603-  gagamiMBaeMoOe B TOPHBIX MOPOAAx
gec;m:le goanmrona. (?‘Ioloche:ggs 6JIaF011apH PafMOaKTUBHLIM IIpOLEC-
Tkoncy.) caM, BO3pOXkKJaeT JAesiTeIbHOCTb KOH-
BEKTHBHBIX fueeK, KOTOpble BHIHOCST
TENJIO U3 HeJp B IOBEPXHOCTHBIA CJIOH M BO3JBHIAIOT HOBblE TOPHBIE
menu. 3aTeM 3TH TFOPHl U MpPOYHE HEPOBHOCTH MATEPHKOB BHI3BLIBAIOT
HapyLIeHHs CyILlecTBOBaBINeH [MOGANbHOH HHUPKYJSLUHE BO3AyXa, uTO
BeleT K H3MEHEHHIO KjuMaTa. BO3MOXKHO, 4TO MOZOGHOro poja Ipo-
llecc BbI3bIBaeT IIOBTOPeHHE BEeIHKHMX [IEOJOrHYeCKHX 310X, rpy6o
ropops, uepe3d Kaxiple 100 maH. ser. Mbl He MOXKeM cKasaTh, Kak
HMEHHO IPOHCXOASAT OJiefleHeHHsl, HO COBEpIIEHHO HEeCOMHEHHO, uTO
MX HaCTyIJIEHHe CBfI3aHO C rOpaMu M rOpooOpasOBaHHEM.

IlBa ¢akTa H3 KOMIIeKca [eoJOrHYeCKUX JaHHBIX — KJIMMaTH-
yecKkre uaMeHeHust 3a mocyeqnue 500 MIH. JI€T M OTIEYaTKU JAPEBHEI0
MaTHUTHOTO MOJisi B CTAPHHHBIX OTVIOKEHHSIX — YKa3bIBAlOT Ha TO, 4TO
3eMHasi KOpa Moxcern TakiKe MOAOOHO SIMUHOH CKODJIYIE CMellaThCst
KaK IleJI0e TI0 OTHOLIEHHIO K Oosee [WyOOKUM BHYTPEHHHM CJIOAM. DTO
JBUKEHHE HaBeBaeT BOCIIOMHHAHHE O KJ1ACCHUYECKOM CIoco0e OTIHUHMThH
CbIpOe SIAI0 OT CBapEHHOrO BKPYTYIO, He pasbuBasi ckopaymbl. Ecau
3aKpyueHHOe CBIpoe S0 OCTAHOBHTh U TYT ke y6paTb PYKY, TO OHO
CHOBAa HauyHeT KpPYyTUTbcsi. 10 mpuunHe TAaKOTO IBHXKEHHS CEeBEpHBI
nomoc 3emnn mor Hekorga HaxomuThcst B Tuxom okxeane. CorsiacHo
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ileMepEEHHﬂM U3MEHEHHUS WHPOThL pAlda pPasJIHUYHBIX CTAHIMHA TOJIOC
3emsn  JeHCTBUTENbHO 6JIY)KJlaeT B Ipefenax HeCKOJbKHX JE€CATKOB
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Puc. 64. JIBuxKeHHs KOHTHHEHTOB COTJIacHO Teopuu Berenepa.

CAHTHMETPOB B Ty WJIM JIPYTYIO CTOPOHY, a BO3MOXKHO, MOXKET Iepeme-
maTthcsl M CHCTEMATHUECKH, HO oueHb MeyieHHOo (pHC. 63). Cmemaiorcs
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JI1 KOHTHHEHTH JIPYr OTHOCHTeNBbHO Apyra, Moka He sicHo. Ha puc. 64
NI0OKa3aHO, KaKHM 00pasoM H3 KaKOro-TO OJHOTO KOHTHHEHTa MOIJIH
00pa3oBaThCsl pas3/inuHble KOHTHHEHTbl. COOTBETCTBHE KYCOYKOB «pas-
pe3HOH KapTHHKH» HEBOJIbHO COOMa3HsIeT COrJIaCHThCSI C 3TOH TeopueH,
K TOMY € U OHOJIOTHYeCKHEe HCCIeNOBaHUsI AHTapKTHKH Jald HEKO-
TOpbIe PE3yJbTaThl, CBUAETEJNbCTBYIOIIME B MONb3y 3TOH HAEH.

[Tox GmyxpxaHHeM MoJOCAa MBI NIOHHMaeM [BHJKEHHE TOH TOYKH, B
KOTOPO# BoOoOpakaemasi OCb MPOH3aeT MOBepXHOCTh 3eman. Ho 3T0
JBHIKEHHe I0JI0Ca N0 MOBepXHOCTH He CJelyeT CMellHBaTb C HYTa-
mueil (r1. 5). Bayxkaanue mnomioca BhomHe o0GbscHMMO. [J1aBHOe
JBUKEHHE [POHUCXOAUT C MepuoaoM okoso 430 cyTok, Ha Hero HakJa-
IbiBaeTcsl Gojee caaboe ABHKEHHe C MEpHOAOM OKOJO rofa. JTOT He-
6osbILOH rONOBOH 3(PheKT 0ObACHsSEeTCS ABHXKEHHEM JIBJOB B MOJSIP-
HbIX LanKax B CBfA3H CO CMEHOH BpeMeHH rofa, ojHako nepuox B 430
JHelt TpeOyer Gosnee MOAPOOHOro oObsICHeHHsI. Ecii Mbl B3IVISIHEM Ha
3eMII0 KaK Ha BOMYOK, TO OKaXercsl, 4TO OHA MOX0XKa Ha BOJIUOK,

Sapr‘-XEHHbIﬁ J10X0, a2 MMEHHO H€ TOYHO BOKPYr OCH CHMMETDHUH, Mep-

MeHJUKYJASPHOH K IJIOCKOCTH 3KBAaTOPHAJBHOTO BHICTYMa. TOYHO Tak
e MOJIIOC MOXKeT HEeMHOrO CMeILlaThCsl U H3MEeHSIThb XapaKTep CBOero
6J1yKIaHUs NPH CHJIbHBIX 3eMyieTpsiceHHssX. Ecau Obl 3emns Gbuia a6-
COJIIOTHO TBEPJbIM TeJIOM, €e MOJIOC UMes Obl MepHof KoJeGaHui OKOJIOo
10 MecsileB, HO C Y4eTOM ee peasbHbIX YIIPYTHX CBOHCTB MEPHON A0/ KEH
cocTaBnsith 430 cyTOK, 4TO U HaOMIOfaeTCs B JEHCTBUTENbHOCTH.

Xpynkas Kopa 3eMaH, Kak Obl IJ1aBaiollasi Ha HarpeThix U MOJJAl0-
muxcsl AepopMalMsM NMOPOAAX, He SIBIsIETCS CTAaGHJIBbHLIM H HEH3MEeH-
HBIM CJIOEM, K3aK HaM 3TO KaKeTCsl M3 MOBCEIHEBHOro ombiTa. Bo3-
MOXKHO He TOJBKO MelJEHHOE CMelleHHe MO OTHOLIEHHIO K [JIaBHOMY
Teny 3eM/H, HO Ha MNPOTSXKEHHH reOJOTHYecKHX 3MoX, Ge3yCJOBHO,
BO3MOXKHBI PACTPECKHBaHMsi U MpOru6sl Kopel. MHOrue o6nacTd, OKa-
3aBilMecs B 3MOXY OJIeleHeHH s CIIOIWb MOJO JIbJOM, IOJ €r0 TAXKECThIO
oces, a KOrjJa JieJl pacrasii, NMOAHSIHCh BHOBb. BOJIBIIMHCTBO COBpe-
MEHHBIX YUacTKOB CYIIH ObLIO B TeUeHHe AIHTeNbHBIX [€PHOIOB BpeMeHH
1o BOJAOH, a HEKOTOphle OKeaHbl ObUIM B TO BpeMs CYIleH.

[opHble MaccHBBl BO3HMKAIOT M YHHUTOXKAIOTCH [ON JAeHCTBHEM
noxnas. Kopa HaxomuTcs MOUTH MOCTOSIHHO B KOJeOATeIbHOM COCTOSI-
HUH, YTO BBI3bIBAETCSl 3eMJIETPSCEHHSIMH, KOTOpble BO3HMKAIOT BCJel-
CTBHE CIBHIOB H NEPECTPOeK pa3lHYHBIX C10eB, HaXOASIIHXCS HHOIIaA
Ha ray6HHe B HECKONBKO COTeH KHJIOMeTpOB. B j060e Bpemsi Moryr
HauaTh JefCTBOBaTb BYJIKaHBEI, MHOTJAA pe3yJbTaThl H3BEPMKEHHH OKa-
3bIBAIOTCS KaTAaCTPO(QHUECKHMH, HalpuMep, MpPH THFaHTCKOM B3pbiBe
Kpakaray.

Ecau Mbl mopasMbICIMM Hajl BCEMH YTIpPOXKAIOMUAMH Hallell XKU3HH
OMAacHOCTSIMU KaK H3HYTPU 3eMJIH, TaK ¥ CHapyXKH, NPHXOAUTCH TOJIbKO
YAHBJSTBCS, YTO Mbl BCe €lle CYIIecTBYeM.
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BausHue Jlynol Ha 3emiio

JlaBHO y»Ke MpOLLIH Te BpeMeHa, KOrja JIOAU CcuuTaad, 4to JlyHa
ofillajaerT 3araflouyHofl CMOCOOHOCTBIO BJIHATb HA HAWly MOBCEIHEBHYIO
3EMHYIO XH3Hb. Pasymuble jiofd Gosbille He [eNaloT MONBITOK MPHIIH-
cbiBaTh JIyHe CBOM ycnexH HH OOBHHSThH ee B CBOUMX Heyjpauax. OpHako
JIyHa Bce iKe BO MHOTMX OTHOUIEHHSIX HEMNOCPENCTBEHHO B/MsIET Ha
3emsi0, HO €e BIHSHHE LETHKOM HOXUMHEHO MPOCTHIM 3aKOHAM (PU3HKH
¥ IUHAMHUKH.

JlyHa Tak BeqMKa M CTOAb ONM3Ka K HaM, YTO OTPaxKaeMoro € BOo
BpeMs NOJHOJNYHHSI COJHEUHOrO CBeTa B psilie CJIy4aeB BIOJHE 10CTa-
TOYHO A5l ocBellleHUs1. Macca JIyHbl TOBOMIBLHO BeIMKA AJsI TOrO, 4TOObI
M3MeHATb GopMy 3emaH U BbI3bIBaTh NPHJIHBEL B 03€pax W OKeaHax.
JlyHa oOycnoBIHBaeT Ty [JIaBHYIO CHJY, MOA JefHCTBHEM KOTOPOH
MPOUCXONUT MPEIECCHOHHOE ABHXKEHHE MOJI0COB 3eMJIH, MPOSIBISIONLe-
ecsi B INpeIBapeHUH TOUEK paBHOJEHCTBHS. BceiencTBue HCKaxKeHUs
dopmel 3emu oA BAHAHUEM JIYHBI CO3/1aeTCsl TPEHHE, KOTOPOe MeJIeH-
HO YWJIMHSET MPOJOJKHTENbHOCTh CYTOK. Bpemenamu JlyHa, 3aropa-
xuBast CosHile U oTOpachiBast Ha OTAebHble 001aCTH 3eMIH TeHb, BbI3bI-
BaeT TaM COJIHeuUHble 3aTMmeHHsi. Tak Hamia OjuKadmas coceika Mo
MEeXKIJIaHeTHOMY IIPOCTPAHCTBY AaeT HaM O cebe 3HaTb. UTOOBI MOHATD,
KaK OCYLIECTB/IAIOTCS BCe 3TH BAUSHUS, HAUHEM C HCC/IE0BAHUS JBHAe-
Hull JIyHBI U ee BHEIIHEro BHJA.

[lepuon obpauenust Jlyusl Bokpyr 3emiau NPUMEPHO COOTBETCTBYET
KaneHJapHoMy Mecsiny. Ecau Gbl B kasmengape GblIO JOMYCTHMO HMETh
APOGHOE YHCJIO MECSILEB, TO B FOAY JO/MKHO GbLIO Gbl GbITh 12,37 Mecsna,
TaK KaKk CpelHsis MPONOIKHTENbHOCTh. NMepHoja obpauienust JIyHbl
paBHa 29 cyTkam 12 uac. 44 muH. 2,8 cek. DTOT nepHOl, HA3LIBAEMBIil
CuHOOUHecKuM MecsIlieM, paBeH HHTepBaly BpeMeHH, B TeUeHHe KOTOPOro
JlyHa nNpOXOAMT BCIO MOCJEAOBATENbHOCTL (a3 — HOBOAYHUE, Nepsyto
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uemeepmo, NOAHOAYHUE, MPpPemoto 4emsepms W ONATb BO3BpallaeTcs K
HoB0AYHUto (PUC. 65), T. e. 3aBeplLiaeT MOJHBIA 060POT BOKPYr 3emiau
orHocuTenpHo ComHua. Ho Tak kak 3a 3To ke BpeMsi 3eMJis MpOLBH-
raetcsi mo cBoed opOHTe Brepen
npumepro Ha 30°, TO HCTHHHBIH
WIH cudepuqecKuti MecCsil, H3Me-
psemMbli MO OTHOIIEHHIO K 3Be3-
JaM, KOpoue CHHOAHYECKOro Me-
csla (HEMHOro MeHblle, uYeM Ha
IBOe CYyTOK). B cpennem mnponod-
XKUTEBHOCTh CHIEPHYECKOro Me-
cama 27 cyTok 7 yac. 43 MHH.
11,5 cexk.

[lpuuvHa pasnauuuss B Mpo-
JIOJDKUTETbHOCTH 3THX JABYX Mecsi-
[lepsag vemsepms 11eB CTaHOBUTCS MOHSITHOH U3 pac-
. D O O cmoTpenusi puc. 66. Bosbmem B

3 & KauecTBE . HCXOJHOIO MOMEHTa HO-

A Ol s Bonynue (a), korna Connre, JIyHa

Puc. 65. ®aspt Jlyust npn HaGmogenusix M 3eM/Is HaAXONATCHA HA OJHOI
¢ 3emnd B TeYeHHe CHHOLMYECKOTO npﬂmoﬁ; . Mbl BHIHM, 4YTO .HyHa
Yessila, BO3BpAlllaeTCcsi K TOMY K€ CaMoMy

g1 TOJIO2KEHHIO 10 OTHOMICHHIO K 3Be3-

IaM paxblie, YeM OHA ONSATh AOCTUTHET (asbl HOBOAYHUS, TIOTOMY, UTO 32
370 BpeMsl 3eMyIsl COBEPIUMT YacTh CBOEro 0OpamieHHst BOKPYT Comma

CaMbIM JTIOGOTIBITHBIM B JBHIKE-
HuHM JIyHBI IBAsIeTCS TOT PaKT, 4TO
JlyHa noBopaunBaeTcsi BOKpYT CBO-
el OCH C TOH 2Ke CpeflHell CKOPOCTBIO,
C Kakoi oHa ofpariaercss BOKpPYT
3emnu.  BcenenctBue 3TOrO MBI
Bceria BHIUM 00HO u mo Jice To-
Jlyluapue MOBEpPXHOCTH JIyHBI H
HuKoe0a He BHAHM JPYroro nomay-

wapus. YToObl TPOLEMOHCTPHPO- ::i
Lonnye

[ocrednas vemsepms

Jywu Conwya

Hosonyriue <

BaTb JABHXKEHUE .HYHI)I, BO3bMHUTE
MSU WJY [ap M, KpemKo JepxKa
ero B BblTHHyTOﬁ pPYyKe, MEAJIEHHO
HOELlE BhamTcCh E’BOprI‘ HEro: . puc. 66. Cuaepnueckuil Mecsin, Kopoue
Korza Bel 3aBepuiaete OIHO 06Pa-  cuyonuueckoro mecsua. Jlyna eme He B
LeHHe, TO XKe caMOe MPOUCXOAUT U HOBOMyHHH (mosiokeHHe 6), XOTs OHa 3a-
C MSIUOM, HO Bbl BCe BpeMsi BUAWTE  Bepuinaa o6opor BOKPYr 3emau MO OT-
TOJbKO OIHY .ero CTOPOHY, eCJH, HOLIEHHIO. K. SBe3/aM.
KOHEUYHO, He BpallaeTe ero B pyke.

B neficTBUTENIBHOCTH y Hac ecTb HEKOTOpas BO3MO2KHOCTb 3arJis-
HYTb 3a Kpaellek JIyHbl, F/1aBHbIM 06pa3oM NOTOMY,uTo JIyHa o6painaercs
HE MO0 KPYroBOH, a Mo 3JIMNTHYeCKOH opOuTe. BeileACTBHE HBHIKEHH s
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JIyHbI IO 3JTMIICY. CKOPOCTh ee OOpalleHist He paBHOMEpHA, B TO BPeEMst
KaK CKOpOCTb BpAILEHHsI BOKDPYT .OCH MOUTH paBHOMepHa. Kpome Toro;
op6uta JIyHbl HAKJIOHEHA MPUMEPHO HA §° K SKJIHITHKE W MoJioc JIyHbI
JBHXKETCST K 3amajy BOKDYL MOJIOca SKJAWUNTHKH, 3aBepliasi MOJHBIH
o6opot npumepHo3a 19 ser. Takum 06pa3oM, Mbl ‘MOXKEM TaKKe 3aris-
HyTb MpHUMepHO Ha 5° 3a mosockl ' JIyHbl. Haiule monoxenue Ha 3emie
N03BOJISIeT HaM BUJETb .UyTb GOMbUIYIO 4acTb JIYHEI; KpOME TOTrO, MpH
CBOeM BpallleHHH JIyHa clierka nokauuBaeTrcs B Ty M APYTYIO. CTOPOHY
npumepHO Ha 1—2' 3a Tpu roga. Bce 3T 3deKThl, KOTOpble MO3BOMAIOT
HaM BHJETb YacTHYHO «3alpeTHOe» JJisi Hac MOoJyliaphe, Ha3blBarOTCS
aubpayuamu.. Eciu Bce qubpauuu MpocyMMHpOBaTh, TO OHH JAlOT HaM
BO3MOXKHOCTb B pa3Hoe BpeMsl Buieth 10 59% mnoBepxHOcTH JIyHEI,
Torna Kak 41% BooOlie HEBO3MOXKHO yBUMIETD. .HmUb C.HayajJoM 3aBo-
€BaHHs KOCMOCA. YeOBEKY YAanoch

fIPOHUKHYTb B TAHHBI OOPaTHOH CTO-
poHbl JIyHB! (EM. coefl. riiaBy). /

Tak kak JlyHa — Gnuxkaimui K
HaM OGBEKT, ee paccTosiHue H3BECTHO
¢ Hau6GonbIue# TOUHOCThIO. Panee fi4
u3MepeHus paccTosiHusi JIyHel Hc-
0JIb30BaJICsl CTapbli METOH, MOYTH
B TOYHOCTH AHAJOTHYHBIH HCIOJMB3Y-
eMOMY JUISl U3MEPEHHUH - pacCTOSTHUS
dpoca, onucaHubi B ra1. 4. Pagnono-
KallMOHHbIE H3MepeHHs MOATBEPIAUIH Puc. 67. Paccrosinue 1o uJIyHl:l JJTST
npexxHee 3HaUeHHe pPaccTOsHUS JIyHBI *;:mmawl“ A, KoToplfi BULMT ee

[l TOJIOBOU, MEHbllle, 4Yem [JJs Ha-
W JIOBeJH TOUHOCTb €r0 ONMPENeNIeHHS  Gmoparens 5, KoTopwii BHIMT ee
10 1,5 km. Camoe 61H3KOe paccTos- saxopsueii. :
Hue, Ha KoTOpoe JIyHa MOAXOOMUT K
1ueHTpy 3eMJH, COCTaBiaseT OkKono 356 414 xm. KoHeuHO, MOCKOTBKY
uabsrofiaTe/lb HaXOAUTCS HA MIOBEPXHOCTH 3eMJU, OH Kak Obl MOXKET I10-
noiitu Ha 6400 xkm Oamxke K Jlyne. Koraa mel Buzum JIyHy Han
rOJIOBOH, TO MBI TaKKe pacCMaTpuBaeM ee ¢ paccTosiHusi Ha 6400 xm
Oosnee ONM3KOro, 4eM ecaH CMOTpeTb Ha JIyHy IpH ee BOCXOle
uau 3axofe (puc. 67). HauGombluee paccrostHHe oT JIyuel 10 3emiu
coctapasier 402 400 xm, B TO BpeMsl KaK ee CpellHee pPacCTOsIHHE PaBHO
384 400 km.

[Tpu HabmaoJeHHsX BOCXOAsLeHd WM 3axoasulell JIyHbl HeOXHJaH-
ublii 3ddekT cosnaer atMmochepa 3emau. JIyud cBeTa OTKJOHSIOTCH
atMocepoil 1O Takoi creneHu, 4To yeaukom Jlyny (uau Coaxue)
MOJCHO 8u0emb ewje 00 Mo20 MOMEHMA, KaK OHQ OeLiCmBUmenbro 630uLa, t
nocae moe2o, KAk OHa 8 deticmsumenbrocmu 3auiaa 3a 20pusonm. Jleno
3Jech B TOM, UTO pe)pakyus cBeTa NPH Mepexoie ero H3 MycToThl B
atMoc(epy COCTaBJISIET KaK pas OKOJMIO moayrpamyca, T. e. NpUMEpHO
paBHa. BHIMMOMY JHaMETDy Jlyuwl. Takum ofpasoM, Korza BepxHHI

Kpaii JIyHbl foskeH Obl1 Obl ObITh, ecain Gbl He GbLIO aTMOchepsl, elie
HeBuauM, Bea Jlyna, Gaaronaps pecppaxunu,‘xax Obl MOAHHUMAeETCS U
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CTaHOBUTCA BHAMMOH (puc. 68). UeM 6osblue BblcoTa, TeM pedpakiiud
MeHbIlle, B 3€HUTE OHA paBHa HY.JIIO.

Kaxnplfi 3aMeuas, HaBepHOe, TO CTPAHHOe siBJeHHe, uTO JIyHa Ka-
JKeTcsl OoJibllle, KOTAA OHA HaxoguTcs OMH3 TFOPH30OHTA, UeM KOrja
OHa HaxORUTCS BBICOKO B Hebe. B IeHCTBUTENBHOCTH u3MepeHus MCKa-
3LIBAIOT, 4TO Korga JlyHa HaxomuTcsi 6Ju3 FOpPU30OHTA, €e JuaMeTrp
MeHbllIe BCJEICTBHE YIOMSHYTOrO Bhille 3hdekTa HeGOMBIIOrO YBeJH-
YeHHs PACCTOSIHHSA, a TaKxKe BCJAEICTBHE TOro, uto pedpakiuus cjierka

Kareyueecs
NONOHCERUE JIYHE!

/
: P | |
Ammocpeps N _ __———=—="" 77"

Aedcmsumenstoe
n0n0HCERUE JlyHE!

Jemna

Puc. 68. Pedpakius B 3eMHOH aTmocepe BHAHNMBIM 06GpasoM MOXHH-
maet Jlyny (uan CosHue) Hag rOPH30HTOM, XOTsl QaKTHUECKH OHA 3aLLIA.

cruomyBaeT Auck. OOmenpuHsiToe 00bsCHEHHe 3TOro sddeKkTa CBOIH-
Joch K TOMy, uTO JIyHa Kaxercs Gosblile, KOr4a Mbl CMOTPHM Ha Hee
U HEBOJIbHO COIOCTAaBJIsieM C ylaleHHbIMH O0beKTaMH Ha FOPU30HTE, UeM
KOIJla Mbl BUJMM €e Ha IIHPOKOM HeGecHOM npoctope. ONHAKO MOCKOJIBKY
3TOT 3hpeKT coXpaHseTcsl U B clyuae CIVIOMIHON TJIaAKOH JIMHUH TOpHU-
30HTa Ha MOpe, a He TOIbKO B CJyuae rOPU30HTA CYLUH C XapaKTepHbIMHU
IJisl HEro JaleKuMH OObeKTaMH, 3TO OOBbsICHEHHE IIPH3HAHO Terepb
HEYLOBJETBOPUTENbHLIM. [0 MHEHHIO TICHXO/MOroB, 3TOT 3(deKT BO3HH-
KaeT Osarojapsi OcoObIM CBOHCTBAM Mo3ra M riasa. HaGmonatenn
HEBOJIbHO CTPEMUTCS] paccMaTpuBaTh JIyHY KaK HaXOAsILyIocs Ha Gosee
JlaJIeKOM pacCTOSIHUM, KOrJa OHa BHAHA OJH3 TOPH30HTa, YeM KOrja
OHA CTOUT HaJ TFOJNOBOH, T: €. OH 6eccO3HATENbHO OTHOCHT ee K Goyee
JanekoMy ropu3oHty. Ho Tak Kak yryoBod pasmep JIyHHI ocTaercs
Her3MEeHHBIM, TO 613 FOPU3OHTA, [/le OHA Kaxcemcs Gomee faaeKkoi, oHa
KQuicemcs, W CyIlecTBeHHO Ooabiiedl (puc. 69).

BakHO, KOHeuHO, TO, yTO JIyHa MOXKeT ObITb OOBEKTOM, CTHMYJIH-
PYIOIIUM pa3BUTHE UeJOBeuecKOH MBICJH, OJHAKO Hanboblllee BIAUsHUE,
KOTOpoe JIyHa oKa3plBaeT Ha 3eMIi0, SBJASeTCsl Pe3yabTaToM ee CIoco0-
HOCTH BBI3bIBaTb MNpHJIHBLL. [IpuiauBoofpasyomnias CrHocoOHOCTb ecThb
NpsIMOe CJIeicTBHE MPAaBHTALOHHOrO MPUTSIKeHN s 3eMIH OIU3KOH K Hell
Jlyno#t. [Tpuunna npuanBoB Gblia JaBHO y:ke MOHsATa HbIOTOHOM Kak
NOATBEPKJAeHHe OTKPLITOrO MM 3aKOHa BCEMHMPHOro TsroTeHHs. Tak
KaK CuJla NMpPUTSKEeHHs 00paTHO MpONOpLMOHaIbHA KBajpaTy paccro-

e oy R

SiHKs, TO Ta 4acTh 3eMJH, KOTopas HaxomuTcs Gauxke K JIyHe, mputs-
ruBaercsi ¢ CHJIOH 1MouTH Ha 7% Gonbluel, 4eM Ta, ¢ KOTOPOH MPHUTSATH-
BaeTcsi camasl jasnekas ot JIyHsl uacTb. B uenTpe 3emau cuia, KOHEUHO,

Pruc. 69. JlyHnas na/I03us: ABa 4ePHBIX AMCKA HMEIOT
oxnHakoBerie 1namerprl (Mo Poky n Kaydmany).

MMeeT CPEHIOI0 BeNHUHHY, KOTOpas KakK pa3 TakoBa, 4TOObl yAepiKH-
Bath JIyHy Ha ee opbute. PasHocTs B 7% B cuje HefCTBYeT Ha Telo
3eMaIM Kak BO3MYIIEHHe, CTpeMsleecss pacTsHYTb 3eMHOH Wap B
HampaBJeHHH NpsMOH, coequHsonied 3emnio ¢ JIyHo#t (puc. 70).

Hedepapmuposanias

s

Zegapmuposanias

JlyHe

———

Puc. 70. Tlpuuuna npuansos. JlyHa BuTAr#BaeT 3emyio B Hanpabie-
HHH TPAMOH, COeJHHSIOmE!l HX HEeHTPHI.

Camasi MHTepecHasi OCOOEHHOCTb 3TOH MPHUIMBOOGPA3YIOIEH CHIIBI
COCTOUT B TOM, UTO 00pamHas MO OTHOIMIEHHIO K JIyHe CTOPOHA 3eMHOMH
TIOBEPXHOCTH MOABEPraercs MOYTH TOYHO TAKOMY Ke BO3MYILIEHHIO, 4TO
U cTopoHa, ObpameHHas K JIyHe. DTo cuMMmeTpuuHOe YANHHEHHE He-
TPYAHO MOHSATb, CCIU Y4YecTb, YTO oOpailenHoe K JIyHe momymapue
— g3 ="
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3eman OTTArMBaeTCs OT LEHTPA, a LEHTP B CBOIO OYepelb OTTACHBAETCH
OT TNpPOTUBONONOXKHOIO noaymapusi. Korza 3emsst pacTarubaetcs
BJIOJIb MPSIMOH, coefuusiiomell ee ¢ JIYHOH, KpyIjioe ceuyeHHe, meplieH-
JUKYJNsIpHOE K 3TOH INPSAMOH, €CTeCTBEHHO, cILlomuBaercs. TakuM
06pasoM, JedcTBre NPUIMBOOGPA3YIOLIEl CHIIBI CBOTUTCS K CTPEMJIEHHIO
npuiath Teqy 3emad GopMy CHMMETPHUYHOrO SIHIIA.

Ecin 6b1 3emitst Gbla aGCOMOTHO TBePAOi U He mojiaBanach aehop-
MaUKsM, TO Bce NPUIHBHBIE 3PhEeKTbl MPOMCXOMUAH Obl B OKEaHax H
NpOYMX TMOBEPXHOCTHBIX BOJOeMax. Ecau 6bl 3emis Oblia HAEANbHO
YIpyToil 1 coBceM He o6safana TBePAOCTbIO, MPHJIKMBLI B OKeaHax OblLlH
Obl HHUTOKHO Ma/bIMH, XOTSl TIPHJIHMBHbBIE BBICTYIIBI BCE e CYIIecTBOBA-
Jin 6b1. ONIHAaKO cpaBHeHHe OKEAHCKUX MPUJIMBOB C TPEeIBbIYMC/ICHHbBIMH
A9 HUX BeJIMUMHAMH KpaiHe 3aTPYIAHHTEJIbHO, TaK KaK HU3MepsieMble
GeperoBbiMU ' CTAHUMSAMH MNPUJIHBbLI 3aBHCSAT OT TEUEHHH, KOTOpbIe
CBAi3aHbl ¢ peabedoM NHa okeaHa. TmiaTenbHble H3MEPEHHs MPUIHBOB
B IMHHBIX TPYOKaX MOKA3bIBAIOT, YTO B JEHCTBUTENLHOCTH TIPOUCXOMUT
Bcero 70% Tteopernueckux sddektoB. OcHoBHOe Teno 3eman Ha 30%
CaMo MoajaeTcs NEHCTBHIO NPUAHBOOOpasyIomel CHJIbl. DTH H3MEpeHH st
TNI03BOJISIIOT CLe/NaTh BBIBOJ, UTO 3eMIsl B LEJOM [Opasfio TBEpKe CTa/IH.
TOT BBIBOL MOATBEPKAACTCS LaHHBIMA HAOJIONEHUH 3eMJIeTPSCeHHH H
ABHKEHHS 3eMHBIX MOJMIOCOB. EcaM He rOBOPUTb O BHYTpEHHeM (BO3-
MOXKHO, KMIKOM) Siipe, TO yHOpyrocTb 3eMIH B CpeiHeM B [Ba pasa
NpeBblllaeT YIPYrocTb CTaju

M3 sKkcrnepuMeHTOB ¢ npuinBaMi GbUI MOJYYEH elne ONUH HeOXKH-
NaHHBIH, OTHOCSIIMACA K 3em/e pesynbTaT: 3eMilsl A8AAEMCs ynpyum
wapom. J10 3THX 3KCIEPHMEHTOB B OCHOBHOM CUMTAIM, YTO 3eMJs
Bsi3Kas, KaK rycrtas naToka MJH CTEeKJO, T. e. ecJqd Obl OHa OKasanach
NOABEPTHYTOH HeGobWUM fedopManusiM, To, BEPOSITHO, MM OCTalach
Obl TaKOfi HJIH e Me0AeHHO BEPHYJIAch K CBOEl NMepBOHAYAJbHON (opMe
MO NEeACTBHEM MallblX BOCCTAHABIHMBAIOMIMX CHJI. DKCIEDPHUMEHTBI MO-
Kasauu, uto 3emsisi B UeJIOM Mojlaercs AeHCTBUIO TPHINBOOGDA3YIOMIHX
cuJt (B TOH Mepe, B Kakoi 3TO BO3MOKHO IPH €e TBEPAOCTH) MIHOBEHHO
M 4TO OHA MeHOBeHHO BO3BpAIaeTCsl K CBOel epBOoHavanbHO# GopMe, Kak
TONBKO TakKHe CHJIbl [epecTaloT NeHcTBOBATh. TakuM o6pasoM, 3emis
fosee ympyra, 4eM CTab.

Xora Ha oOpasoBaHue MPHUJAMBOB Ha 3emie HauGOMbllee BIHSHHE
OKasbiBaeT JIyHa, BKJ1al B 3T0 1en0 COHIIA TOKE AOBOMBHO CYIIECTBeH—
on gocturaer 30% . CosHle BbI3BIBAET NMPHJIUBBEI COBEPIIEHHO TaK Ke,
Kak Jlyna Korzna stn 1Ba Tena HaxofsaTcs MOYTH HA ONHOH MPAMOH, Kak
3TO ObIBaeT BO BpeMms HOBOJNYHHS WJIM TMONHOAYHHS], HX NMPUJIMBHbIE CHJIIBI
ckaanpiBaiorcst Ecnn nanpasnenusi Ha ConHue U Ha JIYHY COCTaBASIOT
90°, KaK B nepBofi MM TPeTbeH YETBEPTH, TO UX MPHJIHBHLE BO3JeHcT-
BHS CTPEMATCS MOracuts Ipyr Apyra Benencteue storo Bo BpeMs HoO-
BOJIYHUE HJTH TMOJHOMYHUH ObIBAIOT Cusueuiitbie TPUIUBEL, IPH KOTOPBIX
NPHUJIHMB OYeHb BBICOK M OYeHb HH30K OTIMB. Mexk1y HUMH — B NepByi0
M TDPeTbi0 4YeTBEPTbh — OBIBAIOT KgadpamypHole TNPUIHBBEL, BO BpeMs
KOTOPBIX pasHulla ypOBHeH BOJBI MeXIy MPUIUBOM H OTJIHMBOM yMeHb-

) T

maercss GoJiee yeM BIBOE IO CPABHEHHIO C 3TOH pas3HUIEHl BO BpeMms
CU3UTUHHBLIX NPHUJIUBOB.

[Ipu o6pa3oBaHHHM NPHJIUBOB CYyIecTBeH eine oxuH daxrtop. Korga
Jlyna 6amzxe Bcero K 3emite, T. €. HAXOQUTCA B nepueee, ee pUINBOOOpa-
symomas cuia 6onblle, 4eM KOrJa OHa JAajbllie BCero oT 3eMiH, T. €.
B anoecee. BciencTBue 3TOrO HM3MEHEHHS PAcCTOsiHHSI BKJajg JIYHB B
o6pasoBanue NpUIUBOB MeHsderca npumepHo Ha 30%. Coueranue nepe-
MEHHOCTH BE@JIMYHHBI JIYHHBIX NPH/IMBOB C IE€PEMEHHOCTHIO KOMOHHHPO-
BAHHON UYACTH JIYHHBIX W COJIHEUHBIX NPHAHBOB MPUBOIUT K GOJBIIAM
KOJeOaHUSIM BbICOTHl NPUJIMBOB B OKeaHax.

YToObl MOHSATb, KAaK B AEHCTBUTENLHOCTH NPOUCXOASAT MPUIHBBI,
pPacCMOTPUM CHauasna HJeaJbHBIH caydail, KOrja MPUJIHB HMEET MECTO
TOYHO B BEpIIMHE Ka)JOTO U3 MPUJUBHBIX BBICTYINOB, NMOKa3aHHBIX Ha
puc.70. B sTOM HieanbHOM cilyuae exxecyTOUHO MPOUCXOASAT ABA IPHIIH-
Ba, TaK KaK 3eMJs Bpailaercs U MUMO Habmiojarens I0CJAeL0BATENbHO
NPOXOAST BepIIMHBI JIBYX BbICTYNOB. [IpusiuBel mnpoucxopsar, koria
JIyHa HaXOAUTCS BhIIlie BCETO HaJl FOJIOBOH (MPOXOHT Yepe3 Mepuduan —
BOOOpaxKaeMylo JIMHHIO, [epeceKaronlyio He6O ¢ ceBepa Ha Ior) H KOrjia
OHAa HaXOJHUTCS B MPOTHUBOIOJIOXKHOH TOUKE C APYroOH CTOPOHbl 3eMiH,
a OTJIMBBI, KOrAa JIyHa 3aHMMaeT MPOMEeXKYTOUHble MoJoxKeHus. Bemen-
cTBHe ofparieHus JIyHsl BOKPYT 3eM/IM HACTYIJIeHHe IPUINBOB Kaxkble
CYTKH OMasfiplBaeT npuMepHO Ha 50 MHUHYT.

Cu3u2utiHble TPUIUBbI TPOUCXOASAT JBaK/bl B MECAILl — B HOBOJIYHHE
¥ TMOJIHOJIyHHe, KOrJa JIYHHblE H COJIHEUHble MPHJINBBI CKJIaIbIBAIOTCS.
Mexny cH3UrMAHBIMUA PHIMBAMH B NEPBYIO U TPETHIO UeTBEpPTH, KOIJA
COJTHEUHBIH PUIUB BLIYUTAETCS U3 JIYHHOIO, IPOUCXOAST K8AOparmy pHole
TPHUJHUBHL. ;

Kak mpaBu/o, OOMH pa3 B [OJ HOBOJYHHME MPHXOAUTCSI Ha TOT
MOMeHT, Koraa JlyHa HaxomuTcsi OJu3 mnepures, a NPUOAH3UTENBHO
yepe3 MOJITOJla Ha TaKOH e MOMEHT NPUXONMTCS NMONHONyHHe. Bosnu-
Kalollie [P 3TOM CH3HTHHHbIE PUINBbl OKa3bIBAIOTCS ABaXIbl B TOLY
0COGEHHO BHICOKHMH BCJIEJCTBHE YBEJHUEHHS CHJIb JYHHBIX TPHJIHBOB.
Ho naThl 9THX MaKCHMATbHBIX CH3UTHHHBIX NPUJAUBOB U3 FOAA B TOJ
sanasibBaioT GOJblle UeM Ha Mecsil, TakK Kak HalpaBjeHHe Ha Mepurei
HEMpepLIBHO IMepeMeliaercs MO JYHHOH OpOUTe C MEPHOAOM OKOJIO
9 Jer.

XoTsl mpesBbIYHCIIeHHe TeOPETHYECKUX NPUIIMBOB — JE/0 JOBOIBHO
CJIOJKHOE, TOpasfo TPYIHee MpeNcKasaTb HacTyIeHue JeHCTBUTEIbHbIX
IPUIYBOB Ha JAHHOH CTaHIMH. BBICOTHI NMpUIHBOB Ha 6EPErOBBIX CTaH-
IIUSIX B OCHOBHOM COCTABJISIIOT HECKOJIBKO JeCSITKOB CAHTUMETPOB, T. €.
OKAa3bIBAIOTCS 3HAUUTENBbHO (osiee BBICOKHMH, YEM B CPelHEM CJIeyeT
OKMJATh COTJIACHO MPOCTOH TeOpHH. ITO pacXOxkKIeHHe OOYCIOBJIEHO
TeM, YTO BBICOTHl HAGMIOLaeMbIX MPUJIHBOB M3MEPSIOT HA MEJKOBOIHBIX
noGepeKbsix OKeaHOB. BeiencTBue BpaiieHus 3eM/IM NPUJIHBHBbIE Bbl-
ctynsl (cM. puc. 70) cTaHOBATCS, MO CYIIECTBY, NPUIUBHLIMA BOJHAMH,
KOTOpBle HAarpoMOKAAIOTCST Ha HaK/JAOHHOe AHO OKeaHOB 6/u3 6eperos,
nono6HO TOMY KakK OKeaHCKas MepTBas 3bl0b MOXKET NIpeBpallaThCs
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B BbICOKHE BOJIHBI MpU MPUOJMKEHUH K OTJIOrO MojbiMaroiemMycs Gepe-
ry. B sanuse ®yuau, rae 3Tor 3hdekT eue ycuauBaercs 6aarofaps
HaJIMUHI0O BOPOHKOOOpa3HOH GeperoBOil JIMHMH, BBICOTA MPUJIHBOB CO-
craBjsieT yacto 15 m u Gonee.

B no6oM nyHkTe Gepera BpeMmsi, HeoOXOAMMOE [Jisi TOTO, UTOGHI
NPUJIMEHAA BOJHA JOCTHIVIA MaKCHMalbHOH BBICOTHI, BCELENO 3aBHCHT
OT OYepTaHWH JHa OKeaHa. BO MHOrMx MecTax NpPUJIUB HEH3MEHHO
3anas/[biBaeT Ha HEeCKOJbKO YacOB MO CPAaBHEHHIO ¢ MaKCHUMYMOM IpH-
JAuBOOOpasyoueil CHJABL. ITO 3anas3jblBaHHe, H3BECTHOE B MOPCKHX
NOpTax I0J Ha3BaHHEM NPUKAAOH020 4aca JaHHOTO MOPTa, UCTIOIb3YeTCs
NpH NpelBblYHCIeHHH NpuauBoB. Ecau ¢dasa Jlynel u npuk/aagHOH

Leseprsii
nonwe

/(7

Puc. 71. HepasenctBo cyTounsix npunueoB. [Ipunus B A Bbiie,
yem B 5.

yac AJs JaHHOrO MecTa Ha Gepery U3BeCTHbl, TO MOXKHO OOBIYHO OLIEHUTh
BpeMsl HacTyNJeHHsl NMPHJIHBAa H OTIHBA C OLIMOKOH, He NpeBbIIIalomies
yaca. i

B HOBONYyHHM HJH TOJHOJTYHHHM TIPUKJIAHOH dYac MNpPeACTaBjsieT
co00#i YMC/IO YacoB MOC/e MOJYAHS HJIH NMOJNYHOUM (COMHEYHOe Bpemsi),
yepe3 KOTOpOe NOJKEH HacTyNHTb MNPHJIMB. B mnepBol M TpeTbelt
YeTBePTH TO K€ caMoOe INpelCKasaHue JaeT BpeMs omiuBa. [IpubGasnss
nonpaBky — 50 MuH. 3a’ Kax/[ble CyTKH, IpPOLIEANIHE C MOMEHTa G-
Kaied npeauecTBoBaBuied ¢asbl JIYHBI, MOXHO INOACYMTATL BpeMsi
NPUJIHBOB Jyisi JiOGOK MPOMEXKYTOUHOH JAaThl.

Jlns cTaHUMHE, NaJeKuX OT 3KBaTOpa, 3aMeTHOe BJIHAHHE Ha NIPUJUBbI
OKasblBaeT HaKJOH 3KAMNTHKU. [ToCKOMBKY OCh 3eM/H HAKJIOHEHa K
IJIOCKOCTH JIYHHOH OpOMTBbI, BbICOTa ABYX CYTOYHBIX MPUJIHBOB MOKET
6bITb BecbMa pa3nuuHof. O6paTHBLIMCh K PHC. 71, Mbl BHIMM, 4TO
NpUJIUB B TouKe A Gyaer 6osiee BEICOKHM, 4eM yepe3 12 yacoB B Touke 5.
Ha HeKOTOphIX CTaHLHUSAX YacToO CAydyaeTcsi, UTO BMECTO JBYX MPUIHBOB
3aMeTeH TOJIbKO OJUH. -

B GeperoBeix pafioHax MPUJIHBLI, €CTECTBEHHO, BHI3LIBAIOT GOJBIIOH
MHTEPEC U MMEIOT BaXKHOE 3HAauYeHHe B IT0BCeJIHEBHON KU3HHU JIIOJEH, Tak
WM WHaye CBSI3aHHBIX ¢ MOpeM. [l GOJNBIIMHCTBA OCTaNbHBIX O6HTa-
TeJIeH 3eMHOro uapa NPHUIHBbL — BCEro JIMIIb HHTEPECHOe, CBS3aHHOEe
¢ MopeM siBlenHe. BO BCAKOM cjyuyae Mbl CUHTAeM NPHJIHBBI YEM-TO
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HACTOJBKO caMo cOo60#i pa3yMeIOIUMCsI, UTO CKJIOHHBI 3a0bIBaTh, KAKYIO
posb npu 3toM urpaer Jlyna. C Apyroii cTOpOHBI, NOPaxKEHHBIH APy UM
3aMeuare/bHBIM SBJIEHUEM — MOJHbIM 3aTMeHneM CosiHIlA, HU OAUH H3
CMEpTHBIX He MOXKET OWMOUTHCSA B TOM, YTO OHO Bbl3BaHO JIyHoii. Hs-
penka, Onarofaps yAMBHTENIbHOMY CTEUEHHIO OOCTOsITeNnbcTB, JlyHa
OKa3bIBaeTcst KaK pa3 B TAaKOM TOJOKEHHH, U4TO 3aKphIBaeT COO0H CBET
Connua s HeGobIno# mionagku Ha 3emae. Ecu 6b1 JTyHa 6bl1a yyTh
6nuke K 3emse, COJHEUHbIe 3aTMeHHsT ObIM Obl OOBIUHBIM SBJEHHEM, a
ecau Obl OHa Oblia UyTh Jajblile, Mbl BOOOLIEe HUKOLAA He MOIJIH Obl
Hab10aTh MOJHBIX 3aTMEHUH.

Ha puc. 72 mokasana Tewb JIyHwl, majaiomasi Ha ewmmo. [lis
HabmrofaTelisl, HaXONMIIerocsi B Mpefenax TEMHOro KoHyca (o6sacme

TEMIIA
LConwnye

Puc. 72. ITonHoe cojHeyHOe 3aTMeHHe. TemHON IMTPHXOBKOH HM300paxKeHa
006J1aCTh NOJHOH TeHH (NMOJHOE 3aTMEeHHe), CBETJION MTPHUXOBKOH — 00./1aCTh
nosyTeHy (uacTHoe 3atMenue). ITokasana nosoca nonHoro sarmenusi. OTHo-
cutenbHble pasmepsl Cosuia, 3emau H JIyHBl HE COOTBETCTBYIOT HCTHHHBIM.

noanoil meww), npsivmple ayun ComHIa He BHIHBI, OH MOXKET BHIETb
JMIIb KOPOHY — CaMyIO BHEIIHIOI 4acTh aTtMocdepnl COMHIA U BHICOKHE
npory6epaHipl. BHe KOHyca TeHU — B OO/acTH noAymeHu 3aKpbiTa
yacTh COJIHEYHOro Jaucka. [1o Mepe TOro Kak TeHb JIyHBI NepeMelnaercs
N0 MOBEPXHOCTH 3eMJIH, COJHEUHBIH CBeT MENIEHHO MepKHeT, M 3TO
3aTeMHeHHe JJIUTCS MOpsifika uaca uau Gomee (puc. 73). Korma ceer
cTaHoBUTCS Gojiee caabblM M OCTAaeTCs BUAMMBIM JHIIbL Y3€HBKHH Cepll
COJIHEUHOrO AHCKa, B BO3JyXe pa3iuBaercss HeoObluHas INpOXJaja u
BOLApsieTCsl YAUBUTeNbHAs THIIHNHA. Cepll BCe e ellle HACTONBKO SIPOK,
YTO ero cJelyeT pacCMaTpUBaTh uepes 3aTeMHEHHOe cTekso. Henocpern-
CTBEHHO Mepe] CaMbIM HACTYIJIEHHEM IIOJIHOrO 3aTMEHHSI Y3KHH cepil
paspbiBaeTcst Ha psif GyCHHOK — 3TO mocaefnue ayud CosHila npophi-
BalOTCSI MEXKIY HEPOBHOCTSIMU JIYHHOH MOBEPXHOCTH. DTH OYCHHKH —
TaK Has3blBaeMble “emKu beiiau — CBepKaloT B TeueHHe BCero HeCKOIbKUX
cexyH[ (puc. 74). K sTomMy Bpemenn BOKpyr Bcero Jucka JIyHbl o6pasy-
eTcst KaK Obl CHSIIOIIEe KOJBIO, a ec/IH, Kak 3TO MHOrAa GbiBaer, OfHa
13 GyCHH OKa3bIBAeTCsl OCOOEHHO sIPKOH, CO3/laeTcsl BIevaTaeHue CHso-
1ero GpU/JILAHTOBONO KOJblA. 3a0aBHO, 4TO 3TW YeTKM B JeHCTBH-
TeJBHOCTH JOJI?KHBI ObLTH Obl HA3bIBATHCSI UETKAMH Y UJIbsIMCA, TaK Kak
YunbsivMe (1743—1817) wnabaiofgan 1 omnucajd HUX 3a MHOIO JIeT [0
Beiinu (1774—1844).
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Puc. 74. Uerku bein.

s R

He60 6picTpO cTAHOBUTCA TEMHBIM, KaK BO BpeMsi BEUEDHHX CYMepeK .
B sror MomenT Bokpyr CosiHIIa BCOBIXHBAeT KOpoHa (puc. 75). JauHHble
I3bIKH CBETa, MPOTSZKEHHOCTBIO B HECKOJbKO nuamerpoB CosHma, BbI-
JIar0TCSl M3 CHSIIOIIEr0 Opeosia CBeTa B TeMHYIO cHHeBY HebGa. [Ipu 3ToMm
MOXKHO BHJETh HECKOJIBKO SIPKHMX 3Be3]l M IIaHeThl. be3moaBue U mpo-
XJaZla BHymaloT 6/1aroroBefinblil cTpax, a AJdd ONHCAHUA BETHKOJENHs
cBepKarolell cepeOpUCTO-CHHEll KODOHBI He XBAaTdeT CJIOB.

Puc. 75. Conineunass KOpoHa BO BpeMsi MOJHOrO COJHEYHOro 3sarmenusi 31 aerycra
1932 r.

OueHb CKOPO 3TO 3pejiuile HapyIaeTcs MOsIBJIeHHEeM OCTENHTENbHO
SIPKUX Jydyedl M3 YeTOK, KOTOpble CTAHOBSTCS BHAMMBIMH HA 3aMalHOM
kpaio Conuua. [Tocie monnoit hasel 3aTMeHHST UETKH KaxKyTCsl rOpaszio
sipye W CcuJbHee OpocaloTcs B raasa, yeM A0 MOMHOH (asbl, Tak Kak
a3 TNPUBBIK K MONyMpaky. Bckope yxe cepn CosHua ocBemaer
naufmapT, ¥ MeIJTeHHO B OODATHOM MNOPSiAKe IOBTOPSIOTCS YacTHbIE
Gdaspl 3arMenus, noka CONMHLE He OKaXKeTcsl MOJHOCTBIO OTKPBITHIM.

[TonHoe 3aTMeHue He MOXKET NPOROJIKATLCS CBLIIIE CEMH MHHYT,
a OOBIYHO OHO AJIMTCSl 3HAUMTENBHO MEHbllee BpeMsl, H, TeM He MeHee,

o 1O



Pjac. 76. ConHeunpie mnpoTyGepanmsl NpeicTaBASIOT COOOH IHMIAHTCKUe
ObJlaka packaleHHOro BOJOPOJA, KalbLUs M JPYTHX TasoB. Popma npo-
TyGepaHues BecbMa pPasHOO6pasHa M 3aBHCHT OT MATHHTHBIX TOJIEH naCousHue.

s 0

3TO 3peJinile ¢ H30LITKOM BO3HarpaxkaaeT Hab/II0faTe/ sl 3a ero CTapaHus
NpUOBITE B 30HY MOMHOH (asel. UTO ke KacaeTcsi aCTPGHOMOB, TO IS
HHX 3aTMeHHe IIPeNCTaBJAseT BO3MOXKHOCTb IPOHAOMIOIATh KOPOHY —
NPOTSPKEHHYIO, HO KpaiiHe Paspe:KeHHYI0O M OYeHb rOpsiuyi0 rasoBYIO
000/104Ky, OKpyzcaromyio raaBHoe Teso ConHua. Bo Bpemst mosHO#
(hasbl MOKHO TaKkzKe BHIETb COJHEUHBIE npomybepariys. — OTPOMHBIE,
BUXDEM KpyzKalllhecss WM B3pbiBaroluecss o0naka rasa, sipko CBETSI-
mpecs B JJUHUAX BOLOPOAA U Kajabluus (pHc. 76), XOTS TeNepb U MPOTY-
GepaHIlbl © KOPOHY MOXKHO HalmofaTb U BHe 3aTMEHUs. ACTPOHOMBI
HMEIOT TaKze BO3MOKHOCTh c(hoTOrpagupoBaTh U U3MEPUTH TONOKEHHU ST
3Be3] Onu3 CosHna, rae OOBIUHO H3MEpEHHS] HEBO3MOIKHBI BCJIENCTBHE
SIDKOCTH COJHEYHOTO CBeTa, paccesitHHOrO B 3eMHOH artMocdepe.
DTH HU3MepeHHs TOKasajld, UYTO CBET JaNeKHUX 3Be3]l JeHCTBUTENbHO
OTKJNOHsieTcs: Maccoit CosHIIa B COOTBETCTBHU C BBIBOJAMH H3 TeO-
pUM OTHOCHUTENBHOCTH OiHIITefiHAa. IDTOT HAOGMIONATEIBHBIH (aKT,
a TaKkxke aHOMaJbHOe JBH:KeHHe nepurenuss MepKypHs NpeJICTaBISIOT
cOo00H J1Ba U3 TpeX aCTPOHOMHUECKHX 10Ka3aTelbCTB TEOPUH OTHOCUTE/Ib-
HOCTH.

[Tocie MHOTHX MecslieB, IPOBEIEHHBIX 3a KOHCTPYHPOBAHHEM K
U3TOTOBJIEHHEM NpUOOPOB, 3aUACTYIO MOC/E [JIUTENLHOTO MyTellecTBHS
B OTJla/IeHHelIe MecTa 3eMHOTO 1apa, e JOMKHO OBbLIO GbITh BHIHO
3aTMeHHe, U T0C/Ie HalPSI?KeHHOH U OOBIYHO MOCHENIHOH OKOHYATeTbHOMN
MOHTHPOBKH MPHOOPOB B BEIOPAHHOM [J/151 HaOMIOJEHHH NyHKTE, acTpo-
HOM cuHTaeT ce0s CYacTVIMBBIM, €CJH €My IOBe3J0 HacTONbKO, 4TO
KaK pa3 B KPUTUUECKHH MOMEHT B TeueHHe HECKOMbKHX MHHYT HeGO GbII0
YHCTHIM. XOTSI COJTHEUHOe 3aTMEHHe — SIBJIeHHe He CJIHIIKOM perKoe
(exxerogHo OblBaeT OT ABYX A0 MATH 3aTMEHHH), TaKHe 3SKCIeNHLUH
HeOoOXOMMMBI, TaK KaK MJIOMalb 3eMJIH, MOKPhIBaeMasi MOJHOM TEHBIO,
OYeHb MaJia — LM PHHA MOJ0CH HOMTHOH (Da3kl COCTAB/SIET BCErO HECKOIb-
KO JeCSITKOB KHUJIOMETPOB. B KaxIOM NaHHOM MecTe 10.H0e 3aTMEHHe
MOXKHO HaOJ/II01aTh B CPefHEM JIUlIb OAUH pa3 B 360 ser. MHorna TonbKo
JYHHasl TOJNYTeHb IlepeceKaeT 3eMJIO, BBI3bIBASL YACTHOE 3aTMEHHE,
a uHorga JlyHa okasblBaeTcsl HAacTONIbKO JaleKoi OT 3eMsH, uTo ee
nuck mokpbiBaeT CosHLE He MOJMHOCTBIO. B mocnennem ciayuae Ha-
GuonaeTcst Koabueobpasroe 3atvenue (puc. 77). KonbueoGpasubie 3at-
MEHHST HHOTJIa MCIOJAB3YIOTCS 15 M3MEePeHHs TOYHOIO NMPOMHJIs JyH-
HOTO Kpasi.

3atmenusi JIyHsl 3emiieli MeHee MHOTOUHMCJIEHHBI, UeM COJIHEUHBIE
3aTMEHHS, HO Ka)KI0e JIyHHOe 3aTMEHHe JOCTYIHO HabJIoAeHHsIM Gosee
yeM Ha NOJIOBHHE NOBEPXHOCTU 3eMHOro mapa (puc. 78). CinenoBaress-
HO, B KaXKIOM JAaHHOM MecTe 3eM/IH JyHHOe 3aTMEHHE MOXKHO BHAEThb
JOBOJIbHO YacTo. B HEKOTOpBIE FOfbI He MPOUCXOAUT HU OJJHOTO JIYHHOIO
3aTMeHHsl, a MAKCHMaJbHOE BO3MOXKHOE YHCJIO UX B rojx — tpH. Obmee
MaKCHMa/bHOe YHC/I0 3aTMEeHHH B TedeHHe OIHOTO KaJleHJapHOro rofla ~—
CeMb: 5 COJIHEUHBIX U 2 JIYHHBIX, MM 4 CONHEUHBIX ¥ 3 JAyHHBIX. Ho
JyHHBIE 3aTMEHH S COBCEM He TaK 3QdeKTHbI, KaK conHeuHble, U He Mpej-
CTaB/ISAIOT OOJIBIIOH HMEHHOCTH /s acTpoHoMmoB. Korzna Jlyna okasbiBa-
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€TCsl MOMHOCTBIO B KOHYCe MOJHOH TeHH 3eMsH, OHa OOBIYHO MpUOGpeTa-
€T TYCKJbIH MeJIHBIH OTTEHOK, TaK KaK uyacTb CO/JHEUHOrO CBeTa B

Puc. 77. Koabueo6pasuoe sarmenne Cotua, cdororpahuposansoe
30 wuions 1962 r. Crogmapaom u MoyputoHom 3 JIOKXMACKOI COJ-
HEYHOH 006CepBaTOPHH.

pe3yJibTaTe IMpeJIOMJIEHHSI B 3eMHOH aTMOC(I)epe CO3/laeT BIIeUaT/IeHHE
COJIHEUHOTO 3axojia. B PEIKHX caydasdX 3aTMeBaemas J]yHa BBITVIAIHT

Ammocgepe

—
——

Temng

Puc. 78. Bo Bpems JyHHbIX 3aTMeHuil JlyHa ocTaercst BHAHMOI, TaK KAk
BC/IEJCTBHE Ped)PAKIUHH B 3eMHOH aTMocdepe CoJHEUHbIe JyuyH OTKJIOHIIOTCS
B 00/1aCTb MOJIHO!H TEHH.

OueHb TEMHOH, uTO ObiBaeT OOYC/NOBIEHO CILIOMWHOH O0GIauHOCTbIO
CYMEpPeUHOH 30HBI 3eMHOH aTMocdepbl; B APYIHX K€ CIyYasx dYacTh
JIyHBL BO Bpems moJHOH (haskl OKasblBaeTCsl OCBELIEHHOH (puc. 79).
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Habmonenns coiHeuHbIX 3aTMEHHH B JPEBHOCTH OKas3ajlu Ham
HEeOLEHUMYIO YCJAYry, TaK Kak OHM [OKasaad, 4to JIyHa cTpeMuTCs
YBEJMHUHTb MPOJAOMKUTENbHOCTh 3eMHBIX CYTOK, AEHCTBYys Kak TOPMO3
Ha BpaieHue 3emd.

Puc. 79. Ilosunoe 3armenne Jlywel. Uacte JIyHBl cjerka ocBeleHa cBEeTOM 6J/1aro-
Jlapst NpeJoMIIEHHUIO CBeTa B atmocdepe C OLHOH CTOPOHbI 3eMJlH.

To, uTo Torna He CYIIECTBOBAJIO TOUHBIX NPUOOPOB A/l XPaHEHHS
BpEMEHH, He SIBJfeTCS MOMeXOH B TaKOro poJa MCCIe0BaHHAX,
TaK Kak MeCTO, B KOTOPOM MOIVIO HaOMIodaTbCsl IIOJHOEe 3aTMeHHe
Connua, caMo 1o -cefe CAYKHT XOpOLIef Mepod BpeMeHH M IOJIOXKe-
uug JIyHbl Bo BpeMst 3aTMeHHs. [sis1 TOro uto6sl TeHb JIyHBI ymana B
JIAHHYIO TOYKY 3eMHOIl TOBEPXHOCTH, 3eMJsl JOJKHA ObITh TOBEpPHYTA
Ha ONpejle/leHHbll yron, a JlyHa JomKHa 3aHMMaTh COBEPLIEHHO Ompe-
JleJIeHHOe To0zKeHne. Bhluncenns, OCHOBaHHbE HA 3aMUCSAX JPEBHUX
3aTMeHM[l, TI0Ka3bIBAIOT, UTO 1PO00ANCUMENbHOCTLL CYTOK yeeAutusaemcs
noutt Ha 0,001 cex B cToJeTHe. DTO M3MEHeHHe JOMKHO BO3HHKATh
BCJIENCTBUE TPUIUBHOIO TPEHHUS.

DHeprusi NPUJIUBOB IMpPHU 3TOM IE€PEXOAUT B TEIVIOBYIO 3SHEPTHIO
MOIIHOCTBIO 4 MaApA. momagunblx cua. B 1920 r. [Ixxedpuc moxacunTtan,
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uyto 80% Ha6/1012eMOT0 H3MEHEeHHsT MPOJONKHTENBHOCTH CYTOK MOMKHO
OOBSICHUTL TpPEHHEM MpPHU JBHXKEHHH BOJbl B MEJKOBOAHLIX 00JacTsX
bBepuuroBa mopsi. Oxnako HefaBHo MyHK U Mak-/loHaabJ MOCTaBUJIH
TIOJl, COMHEHHe 3TOT BBIBOJ| U CUMTAIOT NpobsieMy HepemeHHOH. CoueTanue
NOJIYUeHHBIX B IIOCJEIHHE TOAbl CEHCMHUUECKHX MAHHBIX M 3KCIEepUMeH-
Ta/lIbHOIO HCC/IEJOBAHUS MPUINBOB Ha CYIlle MPUBOXUT K PELIeHHIo, KO-
TOpOe, BO3MOXKHO, B KOHEUHOM HTOre OKaxeTcsi BepHBIM. $ImOHCKHe
reoU3HKH HAIIH, YTO 3eMHAsl KOpPa, MO-BUAMMOMY, JETUTCS Ha [IbIObI
pasMepaMu B HECKOJbKO KHJIOMeTpoB. Korjia mpuinBHbBIE CHJIBI OKa3sbl-
BAIOT Ha KOPY BO3MYyILaOllee NeHCTBUe, IJIBIObl peardpyioT Ha Hero
KaxJasi B OTAEJIbHOCTH, CKOJb3s OfHA OTHOCHTENIbHO APYrOH HJH Ke

«pasMmasnbiBast» Ipyr Apyra. Takum o6pasoM, NPUAHBHOE TPEHHE MOMXKET

MUMeTh MECTO He TONbKO B OOJBIIMX MEJKOBOIHBIX OacceiiHax, HO H B
3eMHOH Kope.

Tounrle Habmoenus JIyael, Mepkypus, Bernepsl 1 ConHiia B TeueHue
MOCJIE[IHETO CTOJIETHs BBISIBUJIM elle 6oJee yIUBHTe/NbHBIE HEPAaBHOMEP-
Hble U3MeHEHUS MPOAOKHUTENbHOCTH CyTOK. Ha puc. 80 oTKIOHEHHS
HaOJII0laeMbIX TTOJIOMKEHHH 3THX TeJ OT BbIUHCIEHHBIX 110 TEOPUH JBHIKE-
HHUSI TIPUBEJIeHbl K 3KBUBAJEHTHOH ONIMOKe OINpeleseHHs MOJIOMKEHHS
JlyHel Bo BpemeHH. V3 Toro ¢akra, u4TO KpHBble OTKJIOHEHHH MOUYTH
ONMIHAKOBE, CJeJyeT c/ejaTh BbIBOJA, UYTO Hama 3eM/lsl OKasanach

nnoxumu uacamu. B kouue 19 B. 3emns yxonuna Bmepel 6Gosiee ueM

Ha ceKyHAy B rof, mocye 1900 r. oHa crama OTcTaBaTh MEHee YeM Ha
CeKyHAYy B Tof, a ¢ 1920 r. oHa OnATh Hauajaa CIEHUTh.

li3MeHeHne CKOpOCTH BpallleHUs] IPUMEPHO Ha | cex B IO COOTBET-
CTBYeT TOYHOCTH JIYUIINX MasiTHHKOBBIX YacOB, HO TOpa3fo HHKe
TOYHOCTH, O0ecleurBaeMOil COBPEMEHHBIMH aTOMHbIMH uyacamu. Ho 3To
HU3MEHEeHHe MOPa3uTeJbHO BEIMKO IJIs 3eMsH, paccMaTpHBaeMOH Kak

TBepAoe Teno. C Apyroi cTOPOHLI, HAOAI0AAeMYIO OMHKOKY MOXKHO GBLIO -

6bl OGBSICHUTH, €cli Obl pagayc 3eMId PAaBHOMEPHO YBEJIHUHBAJICH
HJIA YMEHBIIAJICsT BCEro Ha HECKONBbKO CAaHTHMETPOB. MMeloTcss HeKOTo-
pble JaHHBIE, H3 KOTOPHIX CJELyeT, 4TO M3MEHEHHS CKOPOCTH Bpalle-
Husl 3eMJIH CBSI3aHBI C SIBIEHHEM [NIYOMHHBIX 3em/eTpsiceHHH. Takas
CBSI3b HE YAHBHTEIbHA, €CIH yuecTb TOT (aKT, UTO I/l H3MEHEeHH$
CKOPOCTH BpauieHust 3emad B HeH JONKHBI MPOUCXONUTb KaKHe-THO0
U3MeHeHHS.

3a nocnennue rofpl ObUIM MOACUMTAHBI IEPHOALI KOMeOaHHi Kpu-
CTaJIJIOB KBapiia, aTOMOB B MOJIEKYyJ/le aMMHAKa, aTOMOB LIe3Usi U JPYTUX
aTOMOB, KOTOpbie U ObUIH HCIOJb30BaHBI /15 NPUBELEHHST 4acoB B JI€ii-
crBue. OGecnieurBaeMasi TAKAMH 4acaMd TOYHOCTb MOPa3HUTe/bHa, MpPH-
yeM OHa HENpPEpPBIBHO MOBHIIAETCS C OOM[UM pPOCTOM TEXHHUYECKOIo
nporpecca. Oumoku nopsiika 0,001 cex B ron yxke He cuurarotcs (GeHo-
MEeHaJIbHO MaJIbIMH H CEpbe3HO OOCYKAaercss BONIpOC O AalbHEHIIHX
YCOBEpUIEHCTBOBAHUSIX 4YacOB, YTOObl YBEJIHYHTh HX TOYHOCTH €lle B
1000 pas. ITo cpaBHeHHIO ¢ TaKMMH YyCTpOACTBAMH 3eMlls XPaHUT
BpeMsi Kak Kakue-HHOY[b JellieBeHbKue yacHkd. CMeHa BpeMeH rojia
Ha 3ewmse, cHCTeMaTHUeCKHe BETpbl, MeTeOPOJOrHYECKHe SsIBJIEHHS,
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MpeACTaBisioT Co60# HabJo1aeMpre

poiBefeHHble Cnencepom [IxkoHcom,

Puc. 80. 3emisi — He HJeaJbHble YaCHl.

Mepxypusi. Tak Kak 3TH TeJa €]l

Connna, Beneps! u

Kpuseie,

Ba JIH MOTVIH OTKJOHSATh-
J0BaTeNbHO, 3em-

6nopennit. Cie

OIMGOUHBIMU JOMMKHBEI ObITh MOMEHTHl  Ha

Jisi Bpauaercsa Hep aBHOMEPHO.

JIyHBI,
0BO,

OTKJIOHEHUSI OT BBIYMCJEHHBIX JBUMKEHUH

csl noj JeHcTBHEM CJAY4YauHbIX NMPHYHH OJIMHAaK!



0GYCIIOB/IeHHbIE COMHEUHBIM IPHTSKEHHEM TPUJIUBHbBIE H3MEHEHH S B KOpe
1 mpoure HeGosblIne 3(heKThl BbI3bIBAIOT H3MEHEHHEe CKOpOCTH Bpaiile-
HHs1 3eMJIH H MOPOKIAIOT TeM CaMBIM OIMGKH B XOJe 4acoB, MOLOGHBIe
NOKas3aHHbIM Ha puc. 81. JIyHHble NPHIMBHI TOXeE OGYCIOBIHBAIOT H3-
MEpHMblE€ H3MEHEHHSI CKOPOCTH BpalleHusi 3eMJH.
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Puc. 81. Usmenenns NepHOJa CyTOYHOTO BpallEHHS
3eM/IH B 3aBHCHMOCTH OT Bpemenu roga. (Ilo Yuabsmy
MapxkoBuTiy.)

Hraxk, u3 tex BLIBoOB, KOTOpble OBbIM CHeNAHBl B HACTOSIIIEH [VIaBe
MOXHO 3aKJ/MIOUHTh, 4TO 3emisi NpeicTaBasieT coBOL nomlafomeecs;
MSMEHEHHAM JHHAMHYECKOe TeJ0, MOABEPIKEHHOe BO3NEHCTBUIG K4k
BHYTPEHHHX, TaK M BHEMHHMX CHJ. MBl BHIHM, HACKOJIBbKO OTIHYAIOTCS
Hallli COBPEMeHHbIe NPeIcTABACHHS O 3eMe OT NpeJCTaB/IeHUll JApEeBHUX!
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Hab6monennst JlyHol

Hauunasi 310T 0630p MOBEpXHOCTH JIyHBI, MBI Cpasy BcTpeyaemcs
¢ 3ajlaueii, ¢ KOTOPOH HaM INpPULETCS CTONKHYTbCS HEOLHOKPATHO MpH
M3YyUeHUU MNJIaHeT ¢ 3eMIH — ¢ 3afauell HAOMIONEHUI MeNKUX JAeTaneld
NpH MOMOIIN Teseckona. Teseckon — MHCTPYMEHT, CAeNaHHbIH C BeJH-
yaifllefi TOUHOCTBIO M HCKYCCTBOM, SIBJISIETCA TeM KJIIOUOM, KOTODBIM
acCTPOHOMBI OTKpBIBAIOT 3amepThie ABepu Bcesennon Ho naxe nmpeans-
HBII TEJNECKON B pyKaX CaMOro HCKYyCHOro Habjiofatens Ha 3emie
OTpaHHueH B CBOMX BO3MOXKHOCTSIX HEIPEOLOTMMOJ IIOMeXOH — 3eMHOH
atMoctepoii. FIMeHHO B 3TOM KpOeTcsl MpHUMHA TOro, IoYeMy HJes
0 BBIHOCE TeJecKOma 3a Mpejesbl atMocdepbl TaKk MOMYJAsipHA Cpeau
aCTPOHOMOB.

Harm 3HaHus 0 AeTansix noBepxHocTH JIyHbl (puc. 82) uau njaaHeT
MOJIyueHbl Ha OCHOBE M3yUYeHHs] OTPa’KEHHOrO COJIHEUHOro CBeTa, KO-
TOPBI [0 TOro, Kak IOSBHJHCH OpOHTalbHble 0OOCepBAaTOPHH, MOT
JOXOMHTD [I0 HAac, TOJNBKO MPOHAS CKBO3b BO3YIIHBIH OKeaH arMocdephl.
Mel yixe 3HaeM, 4TO pedpakxuus B aTMochepe OTKJIOHsIET CBETOBbIE Jy4H
Ha HeGONBIIOH YroJ; K COMKaJleHHIO, HeT Jaxke ABYX TaKUX y4YacTKOB
aT™Mocdepsl, KOTOpble OTKJIOHAIM Obl CBET OMMHAKOBO. Tak kak B aT-
Mocdepe CYLIECTBYIOT BeTPbl U MPOMCXOAMT UMPKYJIALHS TemIoro
M XOJIOZHOTO BO3AyXa, Kaxbli Jyd cBeTa M3ruGaeTcss HECKOJIbKO
WHBIM 06pa3oM. Pe3ynbTaT BHAEH HEBOOPYKEHHBIM [J1a30M: 3Be3[Ibl
MepIaloT.

Ho Tak Kak [OMCKH IUIaHeT HMEIOT BHIUMblE pa3Mephl, MJIaHEThI
MEpIAOT PEeIKO, IO3TOMY HX MOXKHO, KakK INPaBWJIO, JIEFKO OTIHYHThH
OT 3Be3Jl MO YCTOHUMBOCTH Ojiecka. Tesmeckom ke yCHIHBAeT MepuaHie
HACTOJIBKO CHJIBHO, YTO YacTO M300pa<eHHs 3Be3J]| KarKyTCsl «KHIISIIU-
MH», Kak OyNTO OHU BHJHBI HaJ MOBEPXHOCTBIO rOpsiuell MJIHTHl WU
pacKajieHHBIX TECKOB NYCTbIHH. JTa MOX0xkas Ha KUIEHHe TYpOYJIeHT-
HOCTb aTMocdepbl 00yCJOBIHBAET «KAuecTBO H300pazKeHHs», KOTOpoe
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MOXK2T OBITb XOpOIUM HAH MJIOXHM B 33aBHCHUMOCTH OT TOro, KakuM
BHIAHO usoﬁpameﬂue 3BE€3/Jlbl NMPpH pACCMOTPEHUU ero B TEJIeCKOI.

Puc. 82. Jlyna nociie nepBoit ueTBepTn (I0XKHBI MOJIOC HABEPXY); TAK BBIIVIA-
Ut JlyHa npH pacCMaTpHBaHHH €€ B aCTPOHOMHYECKHe TEJIECKOIIBL

ATMmocdepa He TONBKO HCKayKaeT M300pakeHHsl 3BE€3J; OHA Kpajer
npuMepHo 30% npuXOASmEro OT HUX CBeTa H paccerBaeT ero BO BCeX
Hanpasienusx. Haa armocpepoi HOuHOe HEGO BBINVISAUT rOPasio

=
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&l

yepHee, ueM Mbl €ro BHIUM ¢ 3eMJIH, U THEM OHO TaM TaKOe K€ UEPHOE;
61arofapsi 3TOMY 3Be3/lbl M IJIAHETHl MOXKHO HAOJIOAATh HE TOJIbKO
HOYBIO, HO C TaKHM JKe ycreXoM U fHeM. Ha 3emse B sicHBIf 1€Hb MOXKHO
YBUJIETb HEBOOPY’KEHHBIM [J1a3oM BeHepy, Korjia oHa Giu3Ka K MakKCH-
MyMy cBoero 6jecKa, ecJqd CTOSITb B TeHH M TOYHO 3HaTh, B KaKOM
HanpaBJeHUH CJefyeT CMOTpeTb. HeKOoTopble M3 caMbIX SIDKHX 3Be3Jl
yAaBaJOCh YBHIETb JHEM, KOrja UX HaOMIofanu 4yepe3 BBICOKYIO JIbIMO-
BYylo TpyOy, W3 CTBOJIA MIAXTHl UM KAKUM-THM00 aHATOTHUHBIM 0GpasoM.
OnHako ec/y yuTaTeNb AEHCTBUTEJBHO 3aXOueT YBHAETb 3Be3[bl JHEM,
COBETYeM eMy BOCIIOJIb30BaThCsl HEOONBIINM TeNeCKONOM HJIH GHHOKY-
JISIPOM.

JIMIIb HEeMHOrHe HMMeJTH BO3MOXKHOCTb BHJETh UepHOe He(O cpenu
6ena nHs, [lepBbiM 6bl1 CTuBeHc, KoTOphil B 1935 r. co cTpaTtocrarta
Akcnuopep 11 yBuzen, Kak BRINIAIUT HEGO ¢ BLICOTHI 22 KM HAJl YPOBHEM
Mopsi: «CaM ropH30HT Kasascs NMoJocoi 6e10k AbMKH. HemocpeacTsenHo
HajJ FOpPU30HTOM HebGO ObLIO CBETJO-CHHee, a emle Ha 20—30° Bblle OHO
OBLIO TOTO CHHEro 1BeTa, K KOTOPOMY Mbl NPHUBBIKAK. HO Ha cambix
60JIBIIMX BBICOTAX, KOTOpPblE ObLIH JOCTYINHBI HamieMy 0603peHuIo, He6o
CTa/io COBceM TeMHbIM. $I 6bl He cKasaja, 4TO OHO ObUIO COBEpIIEHHO
yepHbIM; CKOpee, OHO GBLIO UepHBIM C TEMHO-CHHUM OTTeHKOM... [locmoT-
perb mpsimo Ha CojHLE uepe3 OAUH M3 HJJIOMHHATOPOB O03HAYasIo
ocsenHyTh. ComHeuHble Jyud ObUIM HEBepOATHO MHTEHCHBHBIMUY.

O6 aHa/MOrHYHbIX HAGJIONAEMBIX SIBJEHHSAX COOOMIAIOT U KOCMOHABTHI.
Ha uepuom ¢Qone HebGa muaneTsl, 3Be3ibl B Mueunsiit [TyTs 6narogapst
CBOEMY CBEUEHHIO BBIIESIOTCS B TAKOH CTENeHH, KOTOpasi HeoCTHKHMa
HA B OJIHOM M3 CaMbIX JIYUIIHX HaGJIOJaTeNbHBIX MYHKTOB Ha 3emie.

SIpkocTh HOUHOro Heba, eclM CMOTpeTb ¢ 3em/H, BecbMa He3Ha-
UMTEJBHO BJIMSIET HA BHU3yanbHble HaO/IOAEHHS, TaK KaK Hall ryias
HEJOCTATOYHO UYBCTBHTEJEH, YTOObI €r0 MOr CJEMUTh TaKOH CJ1abbli
cBer. OnHako ¢ororpa@uueckyio IVIaCTHHKY INPH COOTBETCTBYIOIIEH
SKCIIO3UIMK MOMKHO JOBECTH JO MOYepHeHHs MOJ JefCTBHEeM cBeTa HOu-
Horo He6a. [lo sToii mpuunHe Hawa aTmMocdepa oueHb MelIaeT GoTorpa-
GupoBaHHIO C1a0bIX TYMAaHHBIX OOBEKTOB, CBeYEHHE KOTOPHIX ObIBaeT
ropasno ciabee auddysHoro ceera Hebda.

[Tnoxoe «KauecTBO H300paKeHHs» SBISETCS HENPeOJONHUMbIM Gaph-
epoM KakK Jyisl BU3YalbHBIX, TaK U Jyuist GoTorpaguueckux HalGmofeHuit
MeJKHX Jeranefi Ha noBepxHocTH JIyHbl M miaHer. Ilostomy ecau
yIJI0Bble pa3Mepsl JeTajleil MeHblIe HEKOTOPOH ONpeleseHHO Npelenb-
HOM BEJHUMHBI, TO HX He/b3s 3aPErHCTPHPOBAThL HH I71a30M, HU Ha (oTo-
rpaduueckoil mnaacTMHKe. Ta NpejieNbHas BeJMUMHA B JIYUIIeM Cayuae
cocrasisier 0”,]1 M COOTBETCTBYeT TeOpeTHUECKOH paspewaioweti cno-
cobrocmu TeeckKona ¢ oTBepetueM ~ 115 cu. Teopetnueckasi paspema-
fomasi cnocoGHOCT 0OPATHO MPONOPLHOHANbHA AEHCTBYIOIIEMY OTBep-
CTHIO TesiecKona, T. €. IIpU JHaMerpe oTBepctusi 23 cm oHa paBHa 0”,5.
B ciyuae sipkux o0BeKTOB IV1a3 OKasbiBaeTcs ddexkTHBHee doTorpacdu-
YeCKO#l MYJIbCHH, TaK KaK OH MOXeT (DMKCHDPOBATb OTHEeJNbHblE HETalH
B TeyeHHe TeX pEeAKMX U KOPOTKHX [POMEXKYTKOB BpeMeHH, KOrAa
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«KQuecTBO M300pakeHHsi» OblBaeT MOUTH HIealbHBIM. B cayuae xe
dororpaduuecKoii MIACTUHKK HEOOXOAMMO 3HAUMTEIbHOE BpEMs I
SKCIO3HIMHA, B TedeHHe KOTOPOro «KauecTBO H300paxKeHus» OyIeT
MeHsITbCSl. Paspemenne Ieranedl Ha dotorpapusx JIyHbl peiko mpe-
poiuaer 17, T. e. okono 1,5 km. [lostomy TeprenuBbiii Hab/oAaTeNb
IpU TOMOLIM CPABHUTENBHO HEGOMBIIOrO TeIeCKona MpH XOpPOLeM
«KauecTBe U306pakeHHsI» 3a CBOe TepreHne OyeT BO3HArpaxeH UCKIIIo-
YMTeBHO XOpOIIeHl BUAUMOCTBbIO ferasiel moepxuoctd Jlynsl Tere-
BH3MOHHbIE TPYOKH, 06/1aatolie ropasao Gonbluel 1yBCTBHTeIbHOCTBIO,
yeM oTorpadrueckasi SMyJIbCHsA, MOTYT B OTAEMBHBIX C/lydasX KOHKY-
PHPOBATb C [J1a30M B BBIABJEHUH OTAEIbHBIX JCTasIeH.

YTo6E YMEHBLIMTH HexkKeaTe]bHble aTMOC(hepHble IOMEeXH, acTpo-
HOMBI [OTOBBI OLLIM €XaTh Ha «Kpail 3eM/n», a B Hallli JTHH U ellle Jalb-
e, B HajieK/e HAHTH MeCTO C HCKJIHOUMTEIbHO XOPOIMMH «yCJIOBH MU
BUJMMOCTH». BepIuuHBl Op, A0 KOTOPHIX He JOXOAST HH Mblib, HH
HCIIApEHHs PACIIONIOKEHHBIX HIKe o6niacTeii, B OCHOBHOM OGeCTeunBaroT
OueHb BBICOKYIO MPO3pauyHOCTh Heba, HO KauecTBO H300pazKeHus Ha
cyuaiiHO BHIODAHHOH rope MOXKET OKasaTbCsl Xy»Ke, ueM Ha ypOBHE
mopsi. O6cepBaropun MaynT Busicon u JImkckas, Ha KOTOPBIX ObLI1O0
cllen1aHo GobIUHCTBO (otorpaduil JIyHEl, NPUBEIEHHbIX B 3TOH I/aBe,
pacnoJsioKeHbl Ha BepliMHaX rop B Kanugopuuu. O6ceppartopus JIoysi-
na 6buia 3an0kena Ha Bbicote 2100 » na ®aarcrapdekom naarto B Apu-
30He TOC/]e [JIATENbHBIX NMOMCKOB Jloysiiom B Slmonuu, B Asbrax,
B Amxupe, Mekcuke, Kamupopnun u ApusoHe «caMOro Jyuiiero
BO3JlyXa, KOTOpbI TOJBKO MOXKHO JOCTaTb». AHAJIOTHUHBIM 06pasom,
uTOGbl OGECTeunTh HauJyulllde YCIOBHs JNs HaONIOJeHUH, [0XKHas
craniusi [apBapicKoit 06cepBaToOpuH (CO BCEMH ee Te/leCKONaMH, KyTo-
JaMi B [IpOYMM 060pYHOBaHHeM) Gblia repeHeceHa H3 ApeKuIbl (ITepy)
B Baymponteiin (IOxuast Appuxa). Tlo 1ot xe npuurHe ppaHIyscKue
acTpoHOMbI ocBowsi TTnk o Muau BbicoToi okomo 2900 # Kak Hauyy-
[mee MecTo JAJs HaOmwoneHu#i. B OTHeNbHBEIX ciyyasix acTpOHOMOB
BHIPYYa/H aspocCTaThl, HO HJ€aJbHOE pelleHHe MpOoGMeMbl «KauecTBa
1306parkeHus» JA0T TOJIbKO TENECKOIbl, BhIHECEHHbIE B KOCMHUUECKOE
mpOCTPaHCTBO. MEI yiKe OTMedasi, 4To Gojiee KpyIHbIE TENECKOIbl AaI0T
BO3MOKHOCTE HAG/TIONATENIO YBIAETD OoJ/lee MeJIKHe JeTalll, YeM MajleHb-
KUl TeJEeCKOI, TOJbKO B TOM Cjydae, €CjIH 3TO IO3BOMAET «KauecTBO
uso6parenusy. OIHAKO eCM «KAauecTBO M300paKeHHs» MIIOXOE, H30-
Gpakenne MuiaHeThl MM JIyHBI, MOCTPOGHHOE OOJIBIINM TEJIEeCKOIIOM,
MOIKET OKa3aThCs ke Xy2Ke, UeM B cylyuae HeOOJBIIOrC Tejieckona, Tak
KaKk ueM GOJible OTBEPCTHE TEJIECKONa, TeM OHO OXBaThiBaeT GoJblee
pasHooGpasue atMochepHbix ycnoBuit. [Tostomy mpu mpsAmMbIX BH3Yaslb-
HbIX HabjofeHusX OObYHO Hanbosee 3PPEKTUBHLI TEJECKONbl YMEPEH-
HbIX pasmepoB (15—50 cu). Bonbmme xe pediekTOpbl HCNOJIB3YIOTCA
[OUTH HCKJIOUATENBHO 1715 poTorpaduueckux HaG/IOJACHUH, MPH KOTO-
pbIX CaMblM BaXKHBIM SIBJISIETCSI HX OrpoMHas CBETOCOOM paTebHas
CIIOCOGHOCTB. Y BesiueHHe BCAKONO TeJeCKONa ecTh OTHOIIEHHe (pOKYy-
CHOTO pacCTOSHUA OObEKTHBAa K (POKYCHOMY PaCCTOSIHMIO OKYJApa
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MOKeT ObITb BLIOPAHO MO JKeJNAaHHIO NyTeM CMeHbl OKyJssipa. bBombiioe
yBeJIMUeHHe HCIOJAb3yeTcs, KOTJa «KauecTBO H300paKeHHs» Xopoluee,
B MPOTHBHOM CJydae HCHONb3yeTcsl Masioe yBeTHueHHe.

Ho B Faxoﬁ Obl TelecKon HHM paccmaTpuBaau JIyHy — GOJABLIOA
UM MaJiblil, OHa MPeACTaBJAseT BeJHKOJeNHoe 3penuine, [anumiell Obu
UEepBbIM B HCTODHH YeJOBEKOM, BOCMOJb30BABUIMMCSI 3TOH BO3MOXK-
HOCTBIO M OCTaBHBIIHM 3alHCH CBOMX HabOmiofeHHH mnoToMkam. [laxke
CO CBOMM HeBOJBUINM TeJIeCKONOM eMy YAaloch OGHapyKHTb [OpBHI,

Puc. 83. Jlyna B6ausn nonnonynnsi. CooTBeTCTBYyIOmAsi KapTa feTaseft
Jlynbl npuBeneHa ua puc. 84.

Kparepsl i GOJbIINE TEMHBIE 00JIAcTH, KOTOPbe CO3LAKOT B COBOKYII-
HOCTH uepThl «uesoBeKa Ha Jlyne». Temubie o6nacty noxkasanuck [amu-
JIE0 OOMBIIMMY BOJHBIMH GaccefiHaMu, MOTOMY OH Ha3BaJs HX MO-JATHIHH

maria, T. e. MOpsiMA (B €IMHCTBEHHOM uuclie mare; yiapeHHe Beeria
AeaeTCsl Ha MEepBOM CJIOre).
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Ha puc. 83, rae cpororpadupopana Jlyna cpasy rocsie noHonyHus,
MOps BHAHBI O4YeHb Xopowio. Hekoropeie U3 HHX, a Takxke H JApyrue
3aMeTHBIe JeTajld JIYHHOH MOBEPXHOCTH, OTOXKJECTBJIEHBI Ha puc. 84.
JlaTuHCKHE HaKMEHOBAHHUS MOpeH HeCKOJbKO SKCIEHTPUYHBI — UX
Helb3s OOBSICHHTh KAKUMU-TO PAIMOHAJbHBIMH COOODAXKEHHSIMH, XOTS
nassanusi Mope CriokoiictBust, Mope Joxneit 1 Mope Xosona KaxyTes
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Puc. 84. Kapra JIyHul ¢ 0603HaueHHSIMH HEKOTOPHIX JeTalell NoBepX-
HoctH. CpaBHHTE ¢ ¢ortorpadueii Ha puc. 83. (PucyHOK chenaH
I. A. Mak-Pas.)

JIOBOJIbHO MOAXOASLIMMH. DTU maria, pasymeeTcsi, He MOps B OGBIYHOM
CMBIC/Ie, @ THTAHTCKHe paBHUHBI, IIOYTH IJIOCKHE, €CJU He CUMTaThb
KpPHBH3HBI NOBEPXHOCTH, M JHUIIEHHbIE BO3JlyXa W BJard.

Mope Hoxneir u Mope fcHocTH (B cepenHe HUXKHel yacTu puc. 83)
OueHb BEJINKH W UMEIOT NMOYTH Kpyrayio gopmy. Haubonbimui monepey-
Huk Mops Toxneii cBeiue 1120 xu, a Mopst Slcnoctn — okomo 700 km.
Ha puc. 85 mokaszaHa KpynHbIM miaHoM yacTb Mopst Jloxzeit. Benu-
uecTBEeHHasi ropHasi 00/acTb, OKaHMJISIIONIAsi BEPXHIOW JIEBYIO UYacThb
sToro Mopsi, HOCHT Ha3BaHHe AMNEHHMHB. DTH TOpbl MOAHMMAKOTCS
npumMepHo Ha 5500 m Hax YpOBHEM paBHHHEBI; Takas BbICOTa BIOJNHE
ompaBplBaeT MJaruar UX HauMeHoBaHusl. [lepcrekTnBa, co3laBaeMas
TeHBIO 3THX IOp Ha puc. 85, TMO3BONSET YCTAHOBHTb, YTO AMEHHHHDI
NpefCTaBASIOT co00f OOMbIIMe NMHKH, pe3Ko MOAHHMAIOIIKECs CO IHa
«MOPS$1», HO C MOIOTUM CKJIOHOM K BHelHefi ero cTopoHe. MHOrounc/eHHbl
rayGoKHe JONUHBI M KPYThle OGpbIBbL. ['OpHBIE PaiiOHBl IO BHEMIHEMY

= 12 =

BHAY MPEACTaBASOT OGO CBOEr0 pofia MOJENN 3eMHBIX TOPHBIX 06ma-
cTeii, JOJMHBI KOTOPHIX MPOMbITHI BOMOH, HO Ha JIyHe BOABI HeT.

Puc. 85. Mope Ioxpeit; Jlyna B TpeTbeii 4eTBEPTH.

[TapannenbHO BHYTPEHHeMY Kpaio ANEHHUH MOXKHO BHAETb AJIHH-
HYI0, HECKOJBKO MCKDHBJIEHHYIO 60po3dky. Ha JlyHe oGHapyxkeHO He-
CKOIBKO coTeH 60p03/loK. OHM TpeicTaBasioT coGoi TpaHiueeo6pasHble
yrayGnenns rayOMHOH B HECKOJbKO COTEH METPOB, MPOCTHpAONIHecs
Ha JIeCsiTKM KHJIOMETPOB 1O noBepXxHocTH JIyHel. Tak Kak y 6oposnok
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HET TPUTOKOB, KOTOpbIe NOMKHBI OblIH Obl GbITh, €ci Gbl OHH 06paso-
BallChb MOJ JeHCTBHEM 3pO3HH, M TaK KaK HX CTEHKH He MOJHHMa-
I0TCSI BBIILIE OKPY2KaIOIIero «1anaumadra», pa3yMHee BCEro, No-BHIUMOMY,
HHTEPIPeTHPOBATh X KaK TpellMHbl. BO3MOXKHO, BO BpeMmsi OXJsaxie-
HHUSl JIYHHOH NOBEPXHOCTH MecTaMH OHa Notpeckajiach. [LHHHbIE HJIH
rny6oKKe TPemiMHbl MOIJIH ObITh TaKKe 3alOJHEHbl WK 3aMUThl HAXO-
JMBLINMCS TOJA TOBEPXHOCTBIO PACIJIABJIEHHBIM BELECTBOM H B 3TOM
cJydae BBINISLET 00pa3oBaHUSIMH APYroro Tuna. Tak, JMHHHBIH HU3KUI
xpe6eT B cepeliiHe BepXHell 4acTH pHUC. 85 BHINISIIUT KaK MPOJOJIZKeHHe

Puc. 86. [luton — usonuposauubiil ayunsiii nuk 8 Mope oxpeit; Jlyna
B TpeTbell ueTBEepTH.

y2Ke OTMEYEHHOH cHCTeMbl 60p0310K. BrosHe BO3MOKHO, uTO 6oJblIas
TpellliHa, KOTOpasi KOrjla-To BO3HUKJIA Y OCHOBaHWS ATEHHHH, BBITJIS-
IUT Tenepb Kak 6OpO3[1Ka B OIHON CBOEH 4acTH M KakK XpeGeT B APYroH
4aCcTH, TOrZA KaK IIPOMEXYTOK MeKAY HUMH, MOXKET ObIThb, MOJHOCTHIO
CKDBIT MOTOKOM paclyiaBJIeHHOrO BellecTBa.

Bonee pasbpocanHble ropel cieBa B HHXKHEH yacTH puc. 85 —
Anvnel. Camast 3amMeTHast UX Jeralb — AJIbNUHCKAs NOJMHA — TH-
FTaHTCKHH pa3pe3, MNPOXOISIIHH uYepe3 MEHTPAIbHYIO YacTh LEIH.
B camoii munpokoii cBoefi 4acT JONHMHA HMeeT MIUPHHY 9,6 Ky U AIHHY
120 xm; 1HO ee poOBHOe.

Peskocte kpas Mops Jloxze#i Ha puc. 85 mo cpaBHeHHIO ¢ OOLIeH
HEUYETKOCTHIO pHC. 83 06yc/IOBIeHa He MOBBILIEHHBIM (OTOrpapUUeCKUM
KOHTpacToM H He 3hdekToM yBenuuenuss. Ha puc. 83 JIyHa moutu
NOJNHAsl ¥ COMHEYHbLIe JIyud MajaloT Ha Hee IOYTH OTBECHO, II03TOMY
TeHU KopoTkue. Ha puc. 85 cosneunble jiyud NMajaroT CpaBa, 00yCyo-
BJIMBAsl AJHHHbIE TeHH I[ONEpeK Jyua 3peHus. BeiencTBue KpHBH3HBI
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JIyHEI JIeBbIH Kpa# puc. 85, 32 HCKJ/IOUEHHEM BBICOKUX FODHBIX IHKOB,
OKa3blBaeTcsl HEOCBEUeHHBIM. Blonb mepmuramopa — JMAHUM, OTHe-
JSIIOIEA TEMHYIO MOJIOBHHY JHMCKa OT CBETJIOH JIYHHOH MOBEPXHOCTH,
JeTanyu BUAHBI OCOOEHHO XOpowo. [[JIHHHBIE TeHH BbILAIOT HEPOBHOCTH,
KOTOpble MOTYT OCTaTbCsl He3aMmeueHHbIMH, Korha CoOJHIIE CTOHUT «Haj
roJoBoH». BoT mouemy syuuie Bcero JIyHy HabmionaTh BOMK3H NepBOH
i Tperbell ueTBepreli. COMHEUHble JIYUH BJONb TEPMHHATOpA MOUYTH
MepreHUKYJ/SPHEL K HallleMy Jyuy 3peHusl. B MOMHOMyHHe MbI MOXKeM

T HIIb CBETJIbIE H
PasIMUMThL JI J Sy Connya

TeMHbIEe 00/1aCTH — HEPOBHOCTH e

Kak Obl HMCUE3aioT. bl
TeHu oyeHb MOJIE3HBI B TOM A S

OTHOIIIEHHH, YTO OHU [1O3BOJS- -~

IOT TOYHO M3MEpPHTb BBLICOTH LA I

JeTanieli MOBepXHOCTH JIyHBL

Ha puc. 86 u301MpOBaHHBIA Iopa
HBIH MUK [TUTOH B HMKHEH

ropHblit nuk [T HH T

neBoit wactu Mops [loxei nan

Jaxke ¢ eme OGOJNBIIMM YBEJH- Puc. 87. Jlynnas ropa. [{auns Tenei, ot6pa-

ChIBAEMBIX J1YHHBIMH 06PH3OB3HHHMH, 1IO3BO-
UEHHEM C| TEM, '-lTO6bI e JSOT aCTpOHOMaM H3MEPsiTb HUX BbICOTHI.
BbIIEJIUT, €ro TeHb. JLJIUHY Cpasnure ¢ pic. 86.

TaKOH TeHH MOXKHO M3MEpHThb, a

YroJi, MoJ KOTOPbIM [afaioT COMHEUHbIE JIYUd, MOKHO BBIUMC/AUTD, 3HAS
Gasy Jlyusl u nonoxenue ropul. Ha puc. 87 nokasaHo reomerpuueckoe
pellleHre 3aJiauy ONpeNeleHHsi BbICOThI ropbl. BricoTa ompenensercs
NPAMBIMH BBIUHCJIEHHSIMH, HO XOJ UX HECKOJIbKO 3alyTaH TeM, 4TO IPH
pacuere HaJ0 PacCMOTPeTb HECKOIBKO YIVIOB.

Ha JlyHe MOYTH MOBCEMECTHO UMEIOTCST KpaTephbl, KOTOPble 0COOEHHO
3aMeTHbl 6/u3 TepMEHATOpa. PasHoo0pasHblil XapakTep KparepoB SICHO
Bufed B obmactd Mopst [loxkzell, rie OHH CTOAT M30JHPOBAHHO Ha OT-
KpHITOH paBHuHE. HeKoTOpBIe KpaTepbl KamyTCs MNIAAKHMH H IJIOCKHMH
BHYTpH, TOTZa KaK JpyrHe 00/1a/1al0T OJHUM Ui HECKONIbKHMH LEHTPaNlb-
HBIMH [MKaMH, 4acTO yCesiHbl MalleHbKUMH Kparepamu. CTeHbl KpaTepoB
elBa BO3BBIILIAIOTCS 3]I6Ch M TaM HaJl PaBHUHOH, Y HEKOTOPLIX KpaTepoB
MMeeTCsl JIMIIb 4acTb CTeHHl. TinarenqbHas IPOBepKa MOKAa3bIBAET, 4TO
MOBEPXHOCTb JIyHbI NMOKpBHITA MOUTH HEHCUHCIUMBIM KOJIAYECTBOM Ma-
JIEHPKHX KparepoB, Kak ecau Obl JIyHa Oblia oOCTpeNsiHa KapTeyblo.
CaMble MalieHbKHE KpaTephl, €lle OTOXKIeCTBUMble Ha (oTorpadusx,
06BIYHO MMEIOT JuaMeTphl mopsiika 1,5—3 k.

B cootBercTBHM ¢ UX (DOpPMOI, KparTepbl MOMKHO NOAPA3JENHTh HA
HeCKONIbKO THNOB. TaK KakK TOHKHE pasMudsl MOXKHO MPOXOJNKATb
HaXOUTb 10 6ECKOHEUHOCTH M TaK KaK OIpejeneHHus He Bcerga chopmy-
JIMPOBAHbl UETKO WM CJHEJaHBl [0 OJHOPOAHBEIM IIPH3HAKAM, BEPOSITHO,
Jyulle He yAelsiTh 0COOOr0 BHAMAaHMsI Ha3BaHUSM TUIOB. MHOrHe Kpa-
Tepsl 06/1alal0T BHYTPEHHHUMH DaBHMHAMH, CTONb 2Ke TJIOCKAMH, Kak
«MODS$1», a CTeHbl KX MPEICTABASIOT COO0i ropbl, Pe3KO MOIHUMAIOLIKeCs
BBEpPX M OrpaHMYMBaOllHe Kpas Kparepa. Takue KpaTepsl Ha3blBarOT
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Puc.

88. HepoBHoCTH J/YHHOH MOBEPXHOCTH.
YeTBEPTH.
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[Oxuass o6nactb JIyHol B TpeTbeit

KpaTepHbIMU MOPSIMH. ¥ POBEHb PaBHHH BHYTPHU KPaTEPOB MOXKET ObiTh
BBIIIE HJIM HH2Ke OOILero YpoBHs MOBEPXHOCTH BHe Kpartepa. TouHO Tak
JKe ¥ MOpPs MOTYT ObIThb Bblllle HJIM HUKE CPEIHEro ypOBHS JYHHOH MO-
BepxHocTH. Camblit 6OJBIIOH, YeTKO BbIPHCOBBLIBAIOIIMEACS Kparep Ha
obpaiieHHOH K HaM cTopoHe JIyHbl, KnaBuyc, OTHOCHTCS K «KpaTepHbIM
MOpSIM»; €r0 MaKCHMaJbHbIH MONEPEYHNK, U3MEepPEeHHbIH KaK paccTOsHUe
MeX1y IPOTHBOJIEKAIIUMH T[ODHBIMU BepIIHHAMH, COCTaBJIIET OKOJO
230 km. KuaBuyc XOpoLIO BHJEH B cepeluHe BepxXHel uacTH pHc. 88.
KpuBu3Ha JyHHOH MOBEPXHOCTH AOCTATOYHO BeJIHKa JJsl TOTO, YTOOBI
CKPBITh TOpHBle cTeHbl BeIcOTOH 6000 m or Habmiiofarens, CTOSILIEro B
LleHTpe paBHHHBI 3TOrO Kparepa.

Kparep Tuxo, KOTOpbIi MOXKHO BHJETh BhIle IEHTPAa Ha puc. 88,
NpelcTaBAsieT HECKOJNbKO MHOM THI KpaTepHbHIX 0OpasOBaHHH, 4acTo
Ha3blBaeMbIX KOJbLEBbIMU ropaMu. JIump HeOO/bIIAs YacTh OCHOBAHHUA
TaKOro Kpartepa — ILIOCKasl; KpaTep cKopee HMeeT OJIoALeo0pasHyIo
¢opmy. BHyTpeHHUI CKIOH rOPHOro Basa caM Io cebe ABASeTCs KOJblie-
06pa3HbIM U COCTOUT KaK Obl U3 HECKOJBKHX CJIOEB MM YCTYNOB. DTH
Kparephsl B BUJie KOMBIIEBEIX TOP UMEIOT TaKXkKe MOUTH HAealbHO KPYIIYIO
dopmy, KoTopasi peko OblBaeT HCKaKeHa HalHyHeM MEeHbIINX KpaTepoB
HJH ApyruMu JedopManusMi. JTO AOKA3BIBAET, UTO KOJbIIEBble FOpbl 00-
pasoBajiich B GoJjiee IMO3LHUH NEPHUOJA MCTOPUM JIyHBI, 4eM KpaTepHble
MOpS$i, KOTOpBIe HeCYT Ha cefe clefibl MOCIeNYIOmMUX COObITHH. JLpyrumMu
TPeKpacHbIME 00pa3laMu KOJBIEBBIX rop siBIsioTcs dpatocher u Ko-
nepHuk (puc. 85, cnpasa BBepxy, U puc. 89).

Bonee HepoBHble yuacTKU JIyHbl (puc. 88) LEIMKOM 3arpOMOMK/IEHDI .
KpaTepamy B KpaTepax M KparepaMH Ha Kparepax. Bce oHM BbIrvs-
JSIT TaK, Kak ecqud O6bl OHM 00pa3oBajuCh COBEPIIEHHO 6eCHOpsOYHBIM
06pa3oM — HOBbIe KpaTeprl NOSABASJINCh HE3aBUCHMO OT TOTO, UTO 3/1eCh
6b10 paublle. YacTu ¢Taporo Bajda MOIVIM OCTaTbCSl CTOSITh IOCJE TOTO,
KaK CTapblil KpaTep Obl1 YaCTHUHO paspylleH MpH BOSHHKHOBEHHH HOBO-
ro, a MOCJeNHUI B CBOIO Ouepellb MOT MOKPHIThCS BBIGOMHAMH ele Gosee
MeJIKUX U ele 6ojiee MOTOABIX KPaTepoB.

Uepes 3TH BeCbMa HepOBHbIe 06sacTy JIyHBl U uepe3 OOIIMpHbIE paB-
HUHBI TSHYTCS THCAHTCKHE CHCTEeMbl Ay4eli — CBETJIBIX I10J10C, KOTOphIe
OTUETJIMBO BHJHBI B mosmHOomyHHe (puc. 90), HO MOYTH HCUE3aIOT BO BpeMs
4acTHBIX a3. JIyun camoil 3aMgTHON CHCTEMBI C LIEHTPOM B KpaTtepe Tuxo
MOKHO MpOC/IeNUTh mouytH BOKDPYr Beei JIynel. Ha puc. 88 snyuu ena
pasnnuuMel, ¥ TUX0 cpasy »Ke CTAHOBHTCS KpaTepoM, KakKHX MHOrO,
a BOBCe He CaMbIM 3aMEeTHHIM. DTH JIYUH He OTGPACHIBAIOT TEHEH, W UX
MOKHO OOHApy»XHTh TOMbKO Onarofapsi Gomee cBeTiofl oxkpacke. OHu
He MPEepHIBAIOTCS HH rOPaMH, HU KaKHMH-JIHG0 APYTHMH JETalisiMU JIyH-
Ho# Tomorpaduu. VX noinuHHas npupona noka elle He Haluia CKOJIbKO-
HUGY/b YIOBIETBOPUTENHLHOTO OOBLSCHEHHS, HO CYIIECTBYET IOBOJBLHO
COIVIACOBaHHOE MHEHHE, UTO JIYUH MPEACTAaBASIOT COG0H caeibl KaKHX-To
6pbI3r U3 GOMBIIMX OTHOCHTENBHO MOJIOABIX KPATepPOB.

OGpatute BHHMaHHe HA CJIOKHOCTb CTPYKTYpbl Jydell OKOJIO Kpa-
tepoB Konepuuk u Kensep Ha puc. 90. Cerasi okpacka Jiyueil npucy-
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la ¥ KpaTepaM, ¢ KOTOPLIMH OHH CBSI3aHbl, a TaKKe OTIMYaeT OGOIKH
MHOTHX KpartepoB. Ha nepsolil B3rasiy o6macts Bokpyr Konepunka na
puc. 90 B MOTHOMYHHE e1BA JH MOKHO OTOKIECTBHTD C OGMACTbIO BOKPYT

Puc. 89. Komepunk. Jlyna B nocnenuefi uerseptu. Cpasuute ¢ puc. 90.

Konepuuka Ha puc. 89 Bo Bpemsi Gojee nosaHed dasel. OqHako gpKHe
o6onKH KpaTepoB Ha puc. 89 MOXKHO GbICTPO OThiCKaTh M Ha puc. 90,
a BOT HEKOTOpBle KpaTepbl 6OJBUINX Pa3MepoOB, HO ¢ TYCK/IBbIMUA KpasiMH
CTyIIeBaJHCh M CTalM HeBHAMMBIMH. TinaresbHoe cpaBHEHHE 3STHX
IByX ¢otorpaduil BecbMa NOYUHTeNbHO. BTOpoil Mo BeJHYHHE KpaTep
Ha puc. 89, dpatocdeH, e1Ba MOKHO HaiTi Ha puc. 90, XOTs 10 CBOEMY
THIy OH OyeHb MOX0X Ha KonepHuK.
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Cnesa or Komepurka Ha puc. 89 HaXOZHTCSI HECKONBKO KpPaTepoB-
KOJIOALEB, OOpasyromux cBoero poaa y3op. Takue KpaTepbi-KOJOMUBI
He MPEeJCTaBJISIIOT Yero-T0 HeOOLIYHOro Ha MoBepXHOCTH JIyHbl. OHU 0co-
OEHHO 3aMeTHBI, €C/IH CMOTPETD B TeJIeCKOII C GOMbIINM yBeJHUEHHEM NIPH

Puc. 90. Jlyun (Jlyna B nosnnonynuu). OGpartuTe BHUMAHHE HA BEJHKO-

JlenHple JIyud, HCXOisdllMe U3 KparepoB Tuxo (B cepeianHe BBEpPXy) H

Konepuuk u Kenaep (npumepso mnocpeanne paucka cnpasa). O6pature
TaKKe BHUMaHHE HAa TO, 4YTO MHOTHE KpaTepbl HMEIOT sipKHE OGOIKH.

XopoieM KauecTBe H300paxkenusi. Ha cuabHO yBennuenHoM yuacTKe
obnactu BOGmu3n Korepuuka Ha puc. 91 BuAHBI 06pasoBaHusi, KOTOpbie
BBIVISAAAT KaK KYno2000pasHbie B B0POHK006pasHbe BYIKAHbL. Y HEKOTO-
PBIX M3 3THX KYTOJOB UMEIOTCS B LEHTPe Kparepbl H OHH OYEHb MOXOKH
Ha 3eMHble BYJIKaHbl THIIa Be3yBusi.
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Ha nnockux paBHuHax puc. 92 u B Mope Jloxjell MOXKHO BUJETDH
JVIMHHbIE U3BUJIMCTHIE T'peOHU (puc. 85). DT HU3KHe IpeCHH — SIBHBIE
c/efbl TOTOKOB, HECOMHEHHO, O6Pa3OBLIBABIIMXCS MPU HCKPUBJIEHHH
3TOH 06/7acTH, MOXKeT ObiTb, B TO BpeMsl, KOrja JHO MOpeHd HaxoquJ0Ch

Ha Takke Ha puc. 88 u 95. Ha 3THX cHHUMKax COMHEUHble JTyud MagaroT
crnpaBa, U [lpsmas CreHa BBINISAUT Kak 6eiqs JUHUS (CpaBa MOYTH
napajJelbHO efl NMpoxoiuT Ooslee KOPOTKash H3BUAKCTasi GOPO3AKa).
®ororpadusa Ha puc. 92 clenaHa IOYTH CPasy MOC/Ae NMEPBOi UETBEPTH,

Puc. 91. O6nacte kK BocToky oT Konepruxa.

B BA3KOM cOCTOSiHMM. Ha MI0oCKOH MOBepXHOCTH CMOJIBL IIPH €€ TOpH-
30HTANbHOM CJBHTE 006pasyloTcs JeTajlH aHaJOrAYHOro THUIA, OCOGEHHO
eC/IH ¢MOJIa HEMHOTO MOJOTPeTa, uTo JlellaeT HepOBHOCTH rpebHs Gosee
TJIOCKTMH.

Jlpyroe MHTepecHOe JyHHOe o6pasoBaHHe BHIHO Ha pHC. 92. 310
[Mpamas Crena (unu YKenesnast gopora) AauHo# 0koao 110 xm; ona Bun-

— 120 —

Puc. 92. INpsimasi Crena IpH OCBEIlEHHA ee ¢ 3amaja (c/eBa) orGpa-
coiBaer TeHb. CpaBuute ¢ puc. 88 u 95.

T. e. cojiHeuHBIH cBeT majgaer Ha JIyny cieBa. Temepp [lpsivas Crena
BBINJISIIUT KAK MeMHAs JIUHNS, 4TO U J0Ka3blBaeT, UTO 3Ta JeTa/b Mpel-
cTaBjIsieT cofofl IJIMHHYIO NPSMYIO KDYTYIO CKaly HJIM CTeHy, obpallleH-
HYIO MJIOCKOH CTOPOHOM BIIPaBO. F3MepeHu s NokasbiBaioT, uTO 60/bIIast
yacTs CTeHb! Bo3BBILIIAeTCS] MpUMepHO Ha 600 # Hax paBHHHOH. OfHAKO
[Ipsmas Crena He Tak yK KpyTa, KaK MOKET I0Kas3aThecs. AOPYK
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CUHTaeT, YTO ee CKJOH o0pasyeT ¢ paBHHHOH yroa He Gosee 40°; sicHO,
YTO 3TO CKaJbHbIH CﬁpOC, Ipu KOTOPOM OAHUH Kpaﬁ OKasaJicsd IOAHATBIM
Hal apyruM. Beposito, sta CTeHa U ApyTHe CTeHBl, 00HApY:KUBaeMble
Ha .HyHe, CBsA3aHbl C IPAHAUOSHBIMU JIYHOTPACEHHUSMU B TYMAHHOM H
OTAAJN€HHOM IIPOILJIOM. Ananoruunnie CJIeJlbl C6pOCOB 4yacTble, HO ME€Hb-
IIMX pasMepoB, BCTpeuaeMble Ha 3emie, SIBASIIOTCS (DOKycaMu 3emie-
tpsceHuit. [lo JlyHe NPOXOAAT OOJbLINE CHCTEMBl [apajl/ieNbHbIX

Puc. 93. O6parnas cropora Jlynel. OIHO H3 HECKONbKHAX TEJNEBU3HOHHBIX M30-
GpaxkeHuil, NepeJlaHHblX ¢ COBETCKOHW paxeThl, 3anyuieHHOH Bokpyr Jlyubl. CeBepuas
CTOPOHA HaBePXy.

TpelMH U c6POCOB, KOTOpbIE yKa3blBalOT Ha TO, UTO MOBEPXHOCTb MOJ-
Beprajiach HaTSDKEHHSIM M CIABHUIaM MOJ AefCTBUEM BHYTDEHHHX CHJI.
O6parHast cropona JIyHbl yTpaTusia CBOIO TaWHCTBEHHOCTb 4 OK-
Ta6psi 1959 r., xoraa CoBerckuM Cor030M OBl COBEpLIEH 3aMeuaTe/bHbI
MOABUT — NOJY4eHO H300paxeHue JIyHbl ¢ «KOCMHYECKOH paKeTb,
npomesuieii mo3agu JIyHel. Fmest B cBoem pacnopspkerun okono 30
KaJPOB TENEBU3UOHHBIX H300paKeHUH, MOLOOHBIX BOCMPOH3BEICHHOMY
Ha puc. 93, H. 1. Bapa6amos, A. A. Muxaiios u 0. H. Jlunckui
co3nanu ATmnac o6paTHOH cTOpOHB! JIyHbI, yacTb KOTOPOrO IIOKasaHa
Ha puc. 94. 3HaunTeNbHOE NEPEKpPhITHE ¢ paHee H3BECTHLIMH JeTaasIMH
B okpectHocTX Mopsi Kpusucos u Mopst M300u/1ust 12710 BOSMOKHOCTD
NPOBEPUTL HAJEXKHOCTh MeTofla o6paboTKu Mmartepuana. Jluuib HeGob-
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[CETEE

ok yuacTok JIyHBI, HaXOASIIHICS B CTOPOHE, IPOTHBONOJIOXKHOH Nepe-
KPBIBAIOLEHCSl YacTH, OCTa/Cs He OXBayeHHbIM 3THMM HaOMIOeHHIMH.
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Puc. 94. Kapra ofparoii croponsl Jlyuel. (CocTaBnieHa COBETCKHMH YUeHEIMIL.)
O6parnte Bunmanue Ha Mope Mockesl Ha npsivom H3oGpaxkernH puc. 93. Cespep
HaBepXy.

B pesynbTate [OCTHKEHHS COBETCKHX YUYeHBIX CeJaHO BechMa
HEOXKH/|AHHOe OTKpEITHE, a HMMEHHO, 4TO ofpaTHas CTOpPOHa JlyHbl

— 123 —



CPaBHHUTENBHO GelHa MOPAMH. DTOT HaKT MOKET HMETh pellaiolee 3Ha-
YeHHe J/Is OKOHYATeNBHOTO BbISCHEHHs BOMPOCA O BO3HHKHOBEHHH
MOpeti.

Ha nosepxHocTd JIyHBI Tak MHOrO MHTEpeCHbIX 0Gpa3OBaHMil —
3/leCb M OTHeJbHBIE KpaTephbl ¢ HEOOBIUHBIM CTPOEHHEM, U KaKHe-TO OCO-
Oble GOPO3JKH, K JIy4H, M MOPSI, ¥ TOpBI, U CKaJbl,— YTO OMHCAHHE HX
MOKHO OblI0 Gbl MPONOIKHTH 10 GeckoHeyHocTH. OJHAKO eCIH YHTa-
TeJIb MOXKeJIaeT, TO OH MOXKET MPOBECTH HEKOTOphIe HCCJEI0BAHHS U CaM,
HCnonb3ysl npuBelleHHble GoTOrpaduu W MOYTH YTO JI060H TeJaecKor,
KOTODBIil MOXKHO yCTaHOBHTH HEMOJABHIKHO. YK€ B CKOPOM BpeMeHH OH
CMOZKET OTOXKJECTBHTb BCE OIMCaHHbe 3[eChb JeTalH H OTKPHITH MHOIO
HOBBIX, KOTOpblE CTOJIb K€ MHTepecHbl. TOT, KTO MoenaeT H3yuHTh
COOCTBEHHbIE HANMEHOBAHHS OTIENBHBIX JIYHHBIX 0Opa3oBaHHi, MOMKET
BOCIIO/Ib30BATbCS KapTamH (HampuMep, B «CrnpaBouHHKe J1I06HTens
actponomumn» II. I'. KynukoBckoro, usz. 3-e, ®usmarrus, 1961.—
Ilpun. nepes.). MexnyHapoaHblil aCTPOHOMHUECKHI COO3 OPHIHAILHO
Jan HaumeHoBaHust npumepHo 5000 o6pa3oBaHHiI U elle HECKOJIbKO
ThICAY HAHECEHO Ha KapTy NPHJIEKHBIMH CEJIeHOJOraMHy.

-

9
[Tpupona Jlyuer

[ToBepxHOCcTb JIyHBI, KaK Mbl BHAENH B MpeAbAYIIEH [JaBe, Mpel-
CTaB/sieT co00i HeuTo BpoJe TpaHAHO3HOTO 3amycreHus. JIyHHBIE paB-
HUHBI OecniofHee 3eMHbIX CKaJMUCTBIX MyCThiHb. JIYHHBIE rOPHI CypOBee
3eMHBIX MHKOB, MOJHUMAIOMIMXCS BbIlle TPAHUIBI PacNpPOCTPaHEHHS
necoB. [ToKpbiThIe J1aBOH JI0XKA MOTYXIUMX BYJIKAaHOB Ha 3emJe rocre-
NpHUMHee JYHHBIX KpaTepoB. Ha Jlyne ner morogpl. Tawm, rae Her BO3-
JyXa, He MOxKeT OblTh HH O0/JaKOB, HH JOXKJAeH, HU 3BYKOB. BHyTpu
KaKoH-HHOYAb TeMHOH JyHHOH Merlepsl AOJKHO CYLIECTBOBAaTb BEYHOE
6e3MOJIBHE M TOKOH, €CAH He CUHTaTb BO3MOXKHBIX JIYHOTPSICEHHH.
[TayTuHa B r1yXoM yrjy TakoOH Ieuiepbl OcTaBanach Obl HEM3MEHHOH Ha
NPOTSIKEHNH MHUJIJIHMOHOB JIET.

Ha ne6e JIyHBI HET KpacoOK — TOJIbKO UEPHOTA U 3BEe3Jbl HA NPOTH-
JKeHMH BCEeH DJIyXOH HOuM, KOTOpas TsAHeTcs [Be HelelH, a 3aTeM Ha
NPOTSZKEHUH CTOJb Ke JIUTeNbHOro AHa — mnansmee Conuue. Ho ue-
JIOBEKY HaXOAHTbCs HA moBepxHOcTH JIyHBI HeGe3omacHO. MereopHast
MBUIMHKA MOJKET WJIH cama TPOKOJIOTh KOCMHYECKHIl KOCTIOM HJIH rep-
MeTH30BaHHOE KMJIHIIE KOCMOHaBTa, WJIH 3TO MOTYT CIeJaTb YacTHIIbI
BellectBa JIyHBI, BHIOUTHIE CO CKOPOCTBIO PYXKEHHOH NYJH NPU MafeHun
METEeOpUTAa,— KOHEUHBIH pe3ynbTar OyAeT OXHHMM M TeM :ke. YenoBeka
MOTyT MOPa3uTh KOCMHUYECKHE JIYUH HJIM YacTUIbl BLICOKHX 3HEprui,
nersmue ot Conuua, Tak kak Ha JIyHe HeT aTMocdepsl, KOTOpas MOrJia
6bl MperpajuTb UM IyThb.

Bnaronapst 6nusocti JIyHBl K HaM ee MOBEPXHOCTh Gblla H3yueHa
B MeJpuaiilliuX MOAPOGHOCTAX. Y BelnyeHHOe H306paxeHue JIyHbl npH
pPaccMOTpeHHH ee B camble GOJIbIMe TeecKONbl KBHBAJIEHTHO TOMY,
KOTOpPOe Mbl yBUAeNH Obl HEBOODY:KEHHBIM [J1a30M, HAXOAACh OT Hee
Ha paccrosiuuu nopsiaka 300 £x; 3To J0CTATOYHO GAU3KO AJ1s TOTO, YTO-
6Bl HaGTrolaTesIb MOT Pa3/IMYUTh OOBEKTHI, OTCTOSILHE APYT OT APYyTa HpH-
mepHO Ha 300 m. Ecai Ha MPOTSKEHWH TEX CTONIETHIl, B TeUEHHE KOTOPhIX
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BE[yTCSI UHTEHCHBHBIE TEIECKOMHYEeCKHe HabMI01eH 51 ﬂyﬂb'l, A Mpou-
301K KakKHe-TO H3MEHEHHsA JIYHHOTO JIaHILI_UanTa. TO 3TH U3MEHEHHU S
Obl/IY CJAHIIKOM HE3HAUHTENbHbl HJIH CJIHIIKOM Heonpeae/ieHHhI, YTOObI
Hab10aTe/Il MOTJIH COTJIaCOBAHHO [IOATBEPAUTL UX PEaIbHOCTb. OnuHako

Puc. 95. Kparep AnboHec HaxofuTCsi B IEHTPE OIHOTO H3 TPeX GOMbIINX
KpaTepoB, MOYTH Kacawouuxcs APYr Apyra (B HEHTPaJbHON 4acTH HHXK-
Heil MOJIOBHHBI PHCYHKA).

HEKOTOpHIM HabmioflaTe/IsiM Ka3aloch, YTO OHH BHENH B TeUeHHEe HeKO-
TOPOro BPEMEHH HEYTO BPOJE TyMaHa HJIH 00/1aYKOB Ha JHe HECKOIbKHX
KpaTeposB.

3 Hosi6ps 1958 r. H. A. KossipeB (CCCP) na KpbIMCKOH oGcep-
BaTOPUH YCTAHOBUJI IIeNb CBOEro crektporpapa (OmucaHue CIeKTpo-
rpada cM. Ha cTp. 150) Ha wenTpanbHEIl MUK KpaTepa AabpoHC (pHC.
95). CHauana OH yBH[EJ], YTO MUK «CTal KasaTbCs CHJIBHO Pa3MBIThIM

= 85 v

i TpHoOpesn HeoOblUHbIH KPaCHOBAThIH OTTeHOK». CmycTsl JBa yaca OH
«OblJ1 BHOBb IOpakeH, HO Ha 3TOT pa3 HeOOblUailHOH APKOCTbIO U Oe/In3-
Hoii». [lonyuenHble Ko3blpeBbIM CIIEKTPOrpaMMbl, NOATBEPIKAAIOLIHE €ro
BH3yalbHble HAOJMIOJEHH S, TIOKA3bIBAIOT, UTO B NIEPBOM CJIyuyae CBET LieH-
TPaJbHOrO NHKa MO CPaBHEHHIO C COCEAHMMH JeTalsiMH KpaTepa Obla
3aMeTHO ocsab/sieH B (UOIEeTOBOI 00/1aCTH CIEeKTpa; BO BTOPOM Cayudae
B CMEKTpe LEeHTPaJbHOrO NHKa ObUIH BUAHBI sipKHe MoJaockl. O4eBHIHO,
uTO BblJEJNE€HHE rasa U3 Kparepa B 3Ty HOUb NPOJAO/IKANIOCH HE MeHee

1
nosyuaca, HO He 6osee 2-2-qac03. Ot u apyrue Hab/MOAHUS yOeIUTeNb-

HO MOKAa3bIBAIOT, YTO M3peKa U3 TPEllUH B JYHHOH NOBEPXHOCTH HJIH
KpaTepoB BbIAENSIOTCS 3aMeTHbIe KONHUecTBa rasa. BO3MOXKHO Takike,
4TO B HEKOTOPBIX KpaTepaX BO3HUKAIOT HHOrAa 3(deKThl yTpeHHefi
CMIVIBIY.

3a uCKJ/JIIoUeHHeM TaKHX HaOJIofeHUH, He CYLIeCTBYeT KaKHX-THO0
JI0Ka3aTelbCTB TOrO, 4TO Ha JIyHe UMeloTcs U ApyrHe, a He TOJNbKO 3TH
caabeiimne npusHaku atMochepbl. Ha JIyHe HeT Takxke HMKaKHX NpH3-
HAKOB 3pO3uUH IOJ JeiicTBUeM BeTpa WM H0xkAs. C TeueHHneMm BpeMme-
HH B pe3y/ibTaTe BCe BO3pacTaBIlell TOYHOCTH Hab/moaeHuit JIyHel Bepx-
HHHA mpelen BO3MOHO aTMocdepbl HA JIyHe HelpepbiBHO IOHHKAETCH.
OrcyTeTBHE pedpakiud 3Be3s 6/1M3 MOBEpXHOCTH JIyHBI, a Takxe OT-
CyTCTBHe KaKoi-Gbl TO HU ObIO BUAMMOH 3apH, KOTOPLIE JOIXKHBI OblIH
Obl HabmoNaTbCsi B OCTATOUHOH aTMocdepe, MOKasbiBalOT, 4YTO aTMOC-
depa Jlynbl pomkHa ObiTh KpaiiHe pa3pexennoi. HauGonee uyBCTBH-
TeJIbHLIM MeTOJoM OOHapysKeHUsi aTMocheprl sBAseTcs H3MepeHHe I10-
raouennsi pagnousnyuennst KpaboBuaHOH TyMaHHOCTH NPH MOKPLITHH
3Toi1 «paanosBessibk JIyHoid. Ha ocHoBe 3THX H3MepeHui dacMop ycra-
HOBMJI JJIsI [JIOTHOCTH JIYHHOH aTMOc(epbl IpefebHOe 3HaUeHHe MeHbllle
2-10713 (1. e. MeHbLIE OJHOH MHJIMOH-MUJJIMOHHOH) IJIOTHOCTH 3eM-
HOH aTMoc(epbl BOMIM3H yPOBHS MOpS.

Takum 06pa3oM, Mbl BbIHYZKAeHbl MPeAnonoxKuTh, 4To JlyHa Benesn-
CTBHE TOro, Y4TO Macca ee Mana, yTpaTH/Ja 3HAuMTeJNbHYIO 4acTh CBOeil
atMochepbl. Cuia NPUTSKEHHST Ha TOBEPXHOCTH JIyHBI HEJOCTaTOYHO
BEJIHKA JIJIs1 TOrO, UTOGBI MOMeEIaTh MOJIeKyaaM aTMocdepsl ocae CTou-
KHOBEHHSI ¢ IPYTHMH MOJIEKYJaMH OKa3aThCs BHIOPOIIEHHLIMH B MYCTOe
npoctpaucTBo. JIoGoe Teno, 6yAb OHO GOJNBIIMM HJIH Ma/bIM, YIaJIsio-
1ieecsi OT noBepXHOCTH JIyHBI CO CKOPOCTBIO Gomblie 2,4 xm/cex, Gyner
MPORO/IKATh YAAAAThCS 10 GeCKOHEUHOCTH M HaBceria yijeT U3 cdephl
npuTszKeHus JIyHbL. DTa KpHTHUECKasl CKOPOCTh yGeraHus JHIIb HEM-
HOro GoJblIe cpedreri CKOPOCTH MOJIEKYJl BOZOPOJA IPU OOLIYHEIX TeMIIe-
parypax.TaK Kak HEKOTOpbIE MOJIEKYJIbl BCer/ia IBUAKYTCS CO CKOPOCThIO
6osblile cpelHed, TO BOLOpOAHas atMocdepa yJaerydmsnach Gbl ¢ JIyHBI
TNOYTH MTHOBEHHO. Paccesiue KHCIOpoja WM a30Ta MPOMCXOAUJIO Gbl
ropasjo MejyieHHee, TaK KaK HX MOJeKYJIbl TsiKeslee MOJIeKyJ1 BOLOPONa.
Onnako kakyio Gel arMocepy HH mpuoGpena korga-to JIyHa, OHa Bce
paBHO JoszKHA Obl1a Obl ee YTPATHTb B KOPOTKHeE B aCTPOHOMHYECKHX
Macwitabax BpeMeHH cpeku. Becbma BosMoxkHo, uto JlyHa Tenepp npu-
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o6peTtaeT HeKOTOpoe mnofobue atMocdeps!, U3BAeKasl ee 13 MeKIIaHeT-
HOr0 MpOCTPaHCTBA, IVIaBHBIM 00pa3oM 3a cueT 00JaKoB rasa, BhlOpa-
coiBaeMblX CosHIIEM, H Trasa, MOTepsIHHOrO COJHEUHOH KOPOHOH. Jra
ype3BbIUAlHO paspexkeHHast artMmocdepa JOMXKHA HCIBITHIBATH HeElpe-
pbIBHBIE MOTepHU, IOCKOJABKY NPUXOASUIHE H3BHe H 00Ja/laloliie BhiCo-
KOl 3Heprueil aToMbl, BepOSITHO, JAOJIKHBI BBIOMBATH B IPOCTPAHCTBO
Oosiee TszKesble aTOMBI, IPO-

Bocxod Comrye COUMBIIHeCS K IOBEPXHOCTH

=

P THE’A Jyna U3 JIYHHBIX HEIp.
[,77054 Cpenu akTHBHBIX (haKTo-
POB, KOTOpbIE, MO-BUAHMOMY,
] v, : Ha CerOAHALIHHH JIeHb sIBJIs-
§ o —743% TOTCSI CAMBIMH CYIIECTBEHHbI-
= [fonwoyp MA  1JISI  U3MEHEHHsI JIYH-
§ [londere : HOH TMOBEPXHOCTH, MOXKHO
N Ha3BaThb MajileHuss MeTeopH-
o \ TOB, pe3KHe H3MeHeHUS

\\\ TEMIepaTyphl BO BPEMsi JIyH-
HBIX 3aTMEHHH 1 BO3JEHCTBH ST
YacTHL, BLICOKMX 3SHEpruil, B
Puc. 96. Temneparyper na Jlyne (mo uamepe-  ocOGEHHOCTH PEHTIeHOBCKHX
HusmM Ilertuta u Hukonbcoua). M KOCMHYECKHX Jyuel, KO-
TOpble MOTYT IIPOHHKATb
Jlake B BepXHHe CJIOM NMOBepXHOCTH. Hu omuH u3 3THX (aKTOpOB He
MO2KeT BbI3BaTb 3aMETHBHIX H3MeHeHHH Ha JIyHe HA NPOTSKEHUH JKHU3HH
OJHOTO TIOKOJI€HHS, OJHAKO uepe3 COTHH MHJUIMOHOB JIeT JIyHHas
TIOBEPXHOCTH MOXKET 3aMeTHO H3MeHHThbCsl. BepositHO, suK JIyHBl Gymer
CHJIHO M3MeHeH pyKaMH uYesloBeKa.

Hekoropele HabmiogaTenu cooOlianu, YTO Ha MOBEPXHOCTU JIyHbI
Ha0/II01a710Ch HECKONIBbKO BCMbILIEK, BEPOSITHO, BO3HUKABIUMX MNpPH Ma-
JleHHH Ha Hee MeTeOpHTOB M coBeTcKoro JIyHHuka 2. OgHako, Tak Kak
APYTUMH HabarofaTe/IsiMi NMOJA0CHEIE COOOIIeHHsI He GbLTH TOATBEpKie-
Hbl, JOCTOBEPHOCTb UX BbI3bIBA€T HEKOTOPble coMHeHHsi. KomeuHo, ¢ Tex
nop Kak JIyHy Hab/I0aioT B TeJeCKOIl, Ha Hell He MOSIBUJIOCh HHKAaKHX
HOBbIX KpatepoB. [IpaBza, efBa u MOXKHO ObUIO HAlesIThCSI OOHAPYKHTh
HOBBII KpaTep, Tak KaK Mbl Bce paBHO ObIH Obl HE YBEpeHbl B CBOEM OT-
KPBITHH, pa3Be TOIBKO pa3Mepbl HOBOTO KpaTepa OKa3anuch Obl MOpsiAKa
pasMepoB ApPH30HCKOrO METEOPHUTHOTO Kparepa. Tak W/IM HHAue,
najieHHe MeTeOpUTOB Ha JIyHy mpejacTaBisieT CBOEr0 pofa HelpephbiBHAbIIT
npolecc.

Kone6auus Temneparypbl INpH Iepexoje OT JYHHOIO NONYAHS K
noJyHoun BecbMa Benuku — Gosee 200° C (puc. 96), HO NPOHCXONAT
OHHM TI0CTeneHHo. PacciioeHne Wiy oTclauBaHue IOBePXHOCTHBIX 3€MHBIX
nopoj; 00yc/a0B/AEHO, IVIaBHBIM 00pa3oM, HX paciiipeHHeM IPH 3aMep-
3aHuu abcopOupoBaHHO# UMK Biark. Tak kak Ha JIyHe HET BOAbI, pac-
cllauBaHKe TaM MOTJIO Obl NPOUCXOAUTb Kak CJIENCTBHE TONepPeMEeHHOro
pacllMpeHus IPH HarpeBaHHH M C2KaTHA NPU OXJIaKAEHUH NOBEPXHOCT-
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Jaxad Lonrye

HBIX MOpox. OxHako 6narofapst OYeHb MeIeHHOMY H3MEHEHHIO TeMe-
partypbl Ha JIyHe ropHbie NOPO/bI HMEIOT JOCTATOUHO BPEeMEHH sl TOro,

Puc. 97. IlepBas paguosnoxanusi JIyHsl. 9ra anteHna B siuBape 1946 r.
BIIEPBbIE NPUHSAIA OTPaXKEHHbIH OT JIYHbI HMITY/IBC Ha BOJIHE OKOJIO 1,54.

yTOOBI OTPEryJIHPOBAThH CBOIO TeMIepaTypy B COOTBETCTBUH C TEMIepary-
poil Hellp, IMO3TOMY pacc/ianBaHue NMpH cJ1ab0M PACIIMPeHHH U CHKATHU
UIET OueHb MeIJIEHHO.

- Kpome orpoMHbIX KOJI€OaHUH TemnepaTyphl OTO AHS K HOYH, MPOHUC-
XOISIMX OueHb MEIJIEHHO, BO BDeMsI JIYHHBIX 3aTMEHHH HaOJMI0NAI0TCS 1
peskue ee usmeHenusi. [lertut 1 Hukonbcon Ha oGeepBaropunt Mayut
Buncon nepsbiMu mpoBesn H3MepeHHsi Temmepatypbl JIyHb 1O ee
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vHppaKpacHOMY (MJIH TENJOBOMY) H3JIYUEHHIO B XOJle BCEro J1YHHOTO 3aT-
Menust. [IpuMepHO 3a uac Temneparypa ynana ¢ --71° 10 —79° C. Tlpu
TaKo# pe3KOfl CMeHe TeMrnepaTyp paccianBaHHe JYHHbIX FOPHBIX MOPOZ
MOZKET MPOMCXOAUTD OblcTpee. Ecy 3TOT BbIBOJ CNPaBeIHB, TO OH Bile-
yeT 3a cOo0OH BecbMa HEOXKMAaHHblE, XOTsI U eCTECTBEHHbBIE CJIEICTBHSI.
Ckpoumas om Hac cmopora JIyHsL moxcem umems Heck0A6K0 Ooaee Hepos-
HYIO CMPYKMYpy noeepxHocmu, 4em Habardaemas cmMopoHa, TaK Kak
JIYHHble 3aTMEHHsI MOTYT IPOMCXOJHUTD JIUIIb Ha OOpalleHHOH K 3emie
cTopoHe!

Puc. 98. IlepBeii paguonmmysbe, oTpameHHbiii oT JlyHbl. AHTeHHa pajiHOJIOKa-
TOpa noxasana Ha puc. 97.

[o6aBouHoe paccianBaHue, MPUBOLsILee K Ocaalb/leHHI0 KpucTas-
JIMYEeCKOH CTPYKTYpbl JIyHbI, MO2KET ObIThb BbI3BAHO JAeHCTBHEM KOCMHU-
YyeCcKHX Jyuell M 2KeCTKOH KOCMHUYECKOH paauanuu. 3a Bpemsi CBoOeil
BecbMa MPOAOJKUTEAbHONH HOUM JIyHa BBICTBIBAET [0 TaKOil CTeMeHH,
UTO TeMIeparypa ee najaer HUKe NpelesoB, J0CTYHbIX H3MEPeHUIM TPU
TIOMOIIM CaMbIX UYBCTBUTENbHBIX MpuOopoB. Mioppeft 1 ¥auaan (CIIA,
KannpopHUiCKIH TeXHOMOTHUECKHH HHCTUTYT) CJASIUIH 38 H3MEHEHU IMu
TeMrepaTypbl A0 TOH NpelenbHOH BeJUYUHbI, KOTOPYIO T103BOJSN H3Me-
psith ux npubop — 1o —168°C; TakoBa Gblia Temreparypa uepes 6—
7 cyToK mocse 3axona ComHIa B cepeinHe 3KBaTopa u yepe3 10 cyTok —
B «TOPSIYHX TATHAX» KpaTtepoB Tuxo u KomepHuk.

PannoTeneckonbl 3HaUMTeIbHO IONOJHUIN HAIIH O3HAHUSI O PacCTOs -
Huu 10 JIyHb! (puc. 97 u 98) u ee Temnepatype. [lo Bpemenu pacrnpocTpa-
HeHust 10 JIyHBl 1 0OpaTHO MOCAAHHOTO ¢ 3eM/IH paAHOoCHrHala MOKHO
OmpeleNuTh paccrosiHue 10 JIyHbl, a TakKe OLEHHTb [IE€POXOBATOCThb
ee noBepxHOCTH. C Ipyroi CTOPOHBI, TIPH MOMOIILU CIIELHATBHBIX pagHo-
TPUEMHUKOB MOKHO H3MEPATh U3JYUeHHe, HCIYCKaeMoe JIYHHOH 1oBepX-
HOCTbIO, M TAaKHM IyTeM OINpeleNHTh ee TemiepaTypy. OObUHO BCe
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BellecTBa HCIYCKAlOT TeM 6OJIbliIe SHePTHH BO BCeX JJTHHAX BOJH, ueM
60/1bIlle OHH HATPETHI.

Pannonsnyuenue BelllecTB, HAXOAALIMXCS HAa HEKOTOPOH TIyyOHHe,
MOKET NMPOXOJUTh Yepe3 MOpPHUCThle BEPXHHE CJIOH, MPUHOCS TEM CaMbIM
CBelleHUs O TeMmIeparype MOANOBepXHOCTHOro caosi. Ha Bomxe 30 cm
11 6oJtee JTMHHBIX BOJHAX TeMmrepaTypa MpakTHYeCKH He MeHseTCsl HU B
TeyeHWe Mecslla, HU Jaxke BO BpeMs JIYHHBIX 3aTMeHHii, Torja Kak B
JManasoHe 6osiee KOPOTKHMX BOJIH H3MEHEHHe TeMIepaTypbl TeM GoJblie,
yeM OJHKe K MH(PpaKpacHOi o6sacT crnekTpa BeayTcsl udmepenus. [Tox
NOBEPXHOCThIO JIyHbI Ha ry1y6uHe B HECKONIbKO CAHTUMETPOB UJTH, MOKET
ObITb, HECKOJIBKO JIeCSITKOB CAHTHMETPOB Ha 3KBaTOpe TeMIieparypa, mno-
BH/IHMOMY, OCTaeTcsi IOCTOSTHHOI, cocTaBn st —40° C Ui HeMHOTO HHKe.

CoBMecTHbIe JaHHble M3MepeHHII B HHppakpacHoi obaacTH U B
pagMoaMarasoHe MoKasblBalOT, YTO BEPXHUH C/IOH JYHHOH MOBEPXHOCTH
CJI02KeH U3 OYeHb MOPUCTOro MaTeprana, siBSIONerocs mpeKpacHbIM H30-
JSATOPOM H, BEpOSTHO, 3TOT CJIOH O4eHb TOHOK — MOKeT ObITh, €ro TOJ-
LMHA NOPsiAKa | cu M axke MeHblle. DTOT U30JAUPYIOUIUH CIO0H yAepKu-
BaeT MaJio TemJia U M03TOMY MOXeT ObICTPO pearipoBaTh Ha H3MEHEHH s
COJIHEUHOrO M3Jy4eHus BO Bpems 3axofa u Bocxopa Co/nHIA, a Takxke
1 BO BpeMs JIYHHBIX 3aTMeHHH. TOHbIIIe Bcero 3TOT C/IOM, MO-BUIUMOMY,
B LIEHTPAJbHBIX YaCTAX CAMBIX MOJNIOAbIX KpaTepoB, TakuX Kak Tuxo,
rle TeMrepatypa BO BpeMs JIYHHBIX 3aTMEHHIl 1aJaeT ropasfo MeiseH-
Hee, ueM JyIsi MOBEPXHOCTH B cpeiHeM. TemnoTa, HCXOASLIAsh OT MO-
BEPXHOCTHBIX 00Jiee TBepAbIX MOPOJ, OYEBHIHO, MOXKeT MPOCAUYNBATHCSH
yepe3 TaKHe YUaCTKH K MOBEPXHOCTH, KOMIEHCHPYS 4aCTHUHO yMeHbllle-
Hue Ttenaa ot ConHua.

3HauuTeNbHOE yBedHueHHe SIPKOCTH JIyHBl BOIM3U MOJHOMYHHS
NOKa3bIBaeT, 4TO MOBEPXHOCTb €e BeCchbMa IIepOX0BaTa; pa3Mepbl HEPOB-
HocTell mopsinka 1 mm v Menblue. Ho naxe B mosiHonyHuu JIyHa — oueHb
IJIOXOH OTpazkaTesb; ee anbbeio cocrasiaser Bcero 0,07, T. e. Takoe ke,
KaK 1715 4epHbIX ropuelXx nmopox. Waum JlyHa nomxkHa ObITh MOKPBITA
KPOXOTHBIMH YauieoO0pa3HbMH KpaTepamH, 4TO MPEeCTaBJsIeTCs MaloBe-
POSITHBIM, MJIH €e MOBepXHOCTb AeHCTBUTENBHO JO/IKHA HMETh MOPUCTYIO,
BO3MOXKHO, BOJIOKHHCTYIO CTPYKTYPY. D(h(EKT I1epoXOBATOCTH HJLIIO-
cTpupyercst TeM (paKTOM, UTO TIOJMHBI NOTOK H31ydyeHHs oT JIYHBl pe3ko
BO3pacTaeT BOJHM3H camoro nosHoiayHus. OJHAKO CONJIaCHO pajuoJo-
KalMOHHBIM HaOMIOIeHV SIM TIOBEPXHOCTh JIyHBI JOBOMBHO ryajgKas, npu-
yeM NPHMEPHO MOJOBHHA TJIOLLAJK TOBEPXHOCTH OTJIHUaeTcs 1o hopme
ot cepryeckoil 6oabie ueM Ha 6—10°. [To umetonMest OrpaHHUEHHLIM
JlaHHBIM MODS1 BBINMISIAAT GOsee raAKMMM, ueM Kpartepel H ropel. [1pu
3TOM MO HaO/IOJEeHUSIM PaJHOU3/TyYeHHs Ha JJIMHHBIX BOJMHAX B LeHTpe
JIYHHOTO JHCKa BO BpPeMsl MOJHONYHHS MMeeTcsl OYeHb sipKasi 06JIacTb,
TornepeyHnK KOTOPOi He NPEBBILIAeT 4eTBePTOH YacTH JIYHHOIO AHaMeTpa.
PannonoxaioHHble M3MEPEHHs, IPOBeleHHbIe B JIHHKOMBHOBCKOH J1a60-
paropun MaccauyceTcKOro TEeXHOJOTHUeCKOr0 HHCTHTYTA, MOKas3aJH,
YTO Ha BOJHE 8 mm MOBepPXHOCTb JIYHBI BRINISIIUT ropa3ao Gosee wiepo-
XOBaTo#, ueM Ha Oosee JVIMHHBIX BOJHAX, a LeHTpajdbHasi 006/MacTk
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TIOBBILIEHHOTO OTPaXKEHH ST UMeeT ropasfo Gosbline pasmepbl. OJHAKO B
BH3YaJIbHOM 1 HH(paKpacHoil o6/1acTsX cnekTpa nonnas JIyHa BulrIsauT
[IOYTH PABHOMEPHO OCBEIEHHOH.

Takum o6pa3om, Ha BOJHAX NOPsiIKa CAHTHMMeTpa U MeHblue JIyHa
BBIIVISIIUT BeCbMa IIEPOXOBATONH H HaYHHAeT Ka3aThCs Oosee V1Kol Ha
BoIHaxX nopsaxka 2—3 cm. Ilpu yepennenun nopsaka 10 cu u 6omee no-
BepXHOCTb JIyHBI HMeeT JOBOIbHO MSITKHE OuepTaHUs C OTVIOTHMH CKJIO-
HaMH, COCTaBJSIOMMMH BCEr0 HECKOJNBKO TIPafyCoB C MOBEPXHOCTbHIO.
I1psiMble H3MepeHHsT YKJIOHOB Ha IOBEPXHOCTH JIyHBI TaK:Ke MOATBEpIK-
JLAl0T, 4TO, AEHCTBUTENBHO, KPYThle CKJIOHBI BCTPEUAIOTCSA OUeHb DPEIKO;
MBI y2Ke OTMedasIu paHee, uTo Aaxke Aus [Ipsmoin CTeHbI THINYHBIA Yro
Hak/JOHa cocTaBisier Bcero 40°, BHYTpeHHHe CTeHKH Kparepa THXO
HaKJIOHEHBl B cpellHeM Bcero Ha 17°. JIIMHHBIE TeHH, KOTOpble MOYKHO
BUJeTh O3 TepMUHATOPA, BBOAAT HAc B 3a0/yKAeHUe, IpeyBeqnunBas
HEepOBHOCTb NyHHOro penbeda. Tak, Hanpumep, ropa [Iuton (puc. 86),
Bo3BbIlatonasics npuMepHo Ha 2000 » Haj JHOM «MOpPsI» U HMeloLast oc-
HOBaHHe NPOTSKEHHOCTbIO cBblile 20 Kx, 001ajaeT MJI0CKOA BepIITHOM.

Tak xak mbUIb B YCIOBUSIX BaKyyMa SIBJISIETCSI IPEKPACHBIM Tell-
JIOU30JISIIMOHHBIM MaTepuasoM, TO pe3KHe H3MeHEHHUS TeMIepatyphl
JIYHHOH MOBEPXHOCTH BO BpeMsl 3aTMEHHUH J0JIroe BpeMsl CIYKHJIU OCHO=
BaHUEM Il YTBepXKJAEHHs, UTO BEePXHHUH CJOH JYHHOH MOBEPXHOCTH,
BO3MOZKHO, COCTOMUT M3 Nbl1K. PasBuBas aTy ujeto fajnee, [0 BbIABHHYI
TNpeANoOKEeHNIe, CONJIACHO KOTOPOMY NBUIMHKU Ha JIyHe SIBASIIOTCS 3/1eK-
TPUUECKH 3apsKEHHBIMH B De3yJbTaTe B3aMMONEHCTBHS ¢ HOHH30BaH-
HBIMM YacTHIIAMH KOCMHUYECKUX Jyuell, a Takixke NOJ JeHCTBHEM YJIbTpa-
(1OIETOBOrO COMHEYHOro u3nayueHHusl. [lomyuuB NOCTaTOUHO GOJBIION
3apsj, TaKue YacTHIBl BCAEACTBUE 3J1eKTPOCTaTHUECKOrO OTTaJKHBAHHU S
MOTYT MNOJCKaKMBaTh HaJ NMOBEPXHOCThbIO. [0M1 mpexmosnaraer paiee,
YTO 3TH NBUIMHKH, TOCTENEHHO COCKAaKHBAs C FOPHBIX CKJOHOB, 3aroJ-
HSIIOT «MOpsI» H LEHTpajJbHble 001aCTH MHOTHX KpartepoB. [1o MHeHHIO
l'onna, xocMuyeckne KOpaOaH IpH MOCaAKe MOCPEIH MOPSI MOTYT MpH
3TOM MOTrPY3UTbCA B IbUIb HA GOJNBIIYIO DIYOHHY H JaXKe <YTOHYTbY.
K HecuacTblo /11 3TOH MNOTpfcCAOIledl HJAEH, COBpEMEHHbIE JaHHBIE O
(hU3MUECKHX CBOMCTBAX MEJKOH MBbUIH B YCJIOBHSIX BaKyyMa JeNaroT
onucaHHblil ['0110M mpomecc COBEpIIEHHO HenmpHeMmJIeMblM Ha JlyHe.
UacTuibl MbIIH B BaKyyMe HMeIOT TeHAEHLHIO K CAUNAHUIO APYT ¢ ApY-
roM, He IOBOps YK O TOM, 4TO TaM ke JOJIKeH IIPUCYTCTBOBaTb B 3Ha-
YHTeNbHBIX KOJIMYeCTBaxX ras, o6pasyouyiicst Mpu yaape oueHb ObICTPBIX
YACTHUI[ O NOBEPXHOCTb JIYHEI; ra3 CTPEMUTCS CLIEMEHTHPOBATD MbLIEBbIE
YACTHIBI, HaXONsIIMecsd Ha HeOOAbIIOH IyyOuHe OT MOBEPXHOCTH, B JO-
BOJILHO NPOUHYIO B MEXaHHUYECKOM OTHOLIEHHH CTPYKTYpy, HalmpuMep,
NOROOHYIO THICY *).

*) CHEMKH JIyHHO! MOBEPXHOCTH C GIHM3KOTO paccTosiHHs, MOJYYeHHbE ¢ Gopra
aMepUKaHCKMX MEXKIIAHETHBIX 30HJ0B CepHH «PeliHgxep», W YCIEUIHAs mocajka
«Jlynp-9» u «CepBefiopa-1» OKOHUATENbHO JOKA3aJu, 4TO B MEXAHHUECKOM OTHOLIEHHH
JIYHHAs1 TOBEPXHOCTD SIBJISIETCS JOBOMBHO NPOUHOI, a MbLIEBOH CJIOH, €C/IH OH H Cylie-
CTBYET, TO OYeHb HeGO/IbLIOH TONWMHEL (I[Tpum. ped.)
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AkcrepuMeHTh [01a U ero NMOMOLIHHKOB, a TakzKe psfa APYTHX
HccaeoBaTeNell MOKAa3blBaIOT, YTO BEPXHHUH CJAOH MOBEPXHOCTH JOJIKEH
HUMeTh BeCcbMa MOPUCTYIO CTPYKTYPY, COCTOSILIYIO H3 MHKPOCKOMHYEC-
KHX CIVIETeHHBIX «GakeHOap[» WM 2Ke H3 TbUIMHOK, CJIEIMIEHHBIX ApYT
C JPYroM TakK, UTO TPOMEXKYTKH MeXAYy MNbUIMHKAaMH, OCTaloLiuecs myc-
TBIMH, COCTaBASIOT, BepositTHO, 90% oOiero o6sema. TobKO Takas Mo-
BEPXHOCTh MOZKeT 00YCJIOBIHBATh HEOOLIYaHHYI0 OTpazxKaTe/IbHYI0 CII0CO0-
HOCTh JIyHBI B ONTHYECKOM JHanasoHe. Takas ke CTPyKTypa IpHCyILa
GOKOBBIM CTEHKaM KpaTepoB M cOpocam, XOTs BHYTPH U BOKPYT TaKHX
KpaTepoB, Kak Tuxo u KomepHHK, NMOPHCTOCTb MOBEPXHOCTH KaKeTCS
ropaso Gosee c1aboii.

He6oJibline MeTeOPUTHI, JeTsIIHe CO CKOPOCThIO MOpsiika 15 ka/cex
H CTaJKHBAILecs C JYHHOH MOBEPXHOCThbIO, MOTYT, BepOsiTHO, o6pa-
30BaTh B MeJIKO# MBIM KpaTep, MpHYeM Macca BBIOPOIIEHHOrO MPH 3TOM
C HH3KHMH CKOPOCTSIMH BellecTBa (NpwIK?) 6yZeT BO MHOTO pa3 Go/blie
MacChl ymaBlIero MeTeopura. TakuM 06pa3oM OCTeNeHHO CO31aeTcsl Mbl-
JieBasi CTPYKTypa NOBEPXHOCTH Habmogaemoro tuna. [Ipu o6pasoBannu
Gonblliero Kpatepa BbLIOPACHIBAIOTCSA U TaK2Ke OCTAlOTCS JIeXKaTh Ha MO-
BEPXHOCTH TBepjble TOPHble MOPOALl. BO03MOXKHO, AJS MONHOrO 3aBep-
IIeHKUS] TIOPUCTOi CTPYKTYPhl TaKHX OTHOCHTENBHO MOJIOABIX KpaTepos,
kKak Tuxo unu KomepHHK, MPOLLIO ellle HeAOcTaTOYHO BpemeHH. CKo-
pOCTh TIpHpallleHns BellecTBa Ha JIyHe 3a cuer majeHHs MeTEOPHUTOB
OLleHNBAeTCsl ¢JI0eM TOMLUHON oKoso 30 cm 3a muaauapq Jaetr. Ho, Be-
POSITHO, MpPH TAKOM 3aXBaTe BelllecTBa H3 MEXKIJIaHETHOTO IPOCTPAHCTBA
norepsi Macchl JIyHO# Gospie, yem mpupocT. Kaxkiaplii MeTeopuT mnpu
yaape o JIyHYy co3faeT Kak Obl MHHMATIODHBIA B3pHIB, NPH 3TOM Kak
BElleCTBO TOBEPXHOCTH, TaK H MeTeopuTa pa3bpachiBaeTcsi BO Bcex
Hanpasnennsx. Jlersmas co ckopoctbio 30 Kam/cex yacTHIA MOXKET CO-
OOLIMTH APYroi YacTHIe ¢ Maccoi, GObLIeH Macchl JeTSMEeH YacTHIbI,
CKOpocThb Gosblre 2,5 Km/cex, T. e. ckopocTd y6eranusi ¢ JIyuel. Tak
Kak y JIyHbl HET atMocdephl, KOTOpasi Moryia Obl MPensiTCTBOBATh YXOIY
YacTHIl, MOJYYHBIIAS TAKYIO CKOPOCTb YAaCTHIIA MOXKET YHTH 3a Npeesibl
noJst TAroreHuss JIyHbI, XOTSI 3HAUMTEJbHOE KOJHUYECTBO yTEPSTHHOTO
BelleCTBAa MOKET ObITh BHOBb 3aXBaueHO JIYHOH IpH ee JABHIKEHHH BOK-
pyr 3eman.

Wtak, Mbl BHIMM, 4TO XOTS LIEPOXOBATOCTb MOBEPXHOCTH JIyHBI
CYIIECTBYET TONBKO B MHKDOCKOINHYECKOM Maciitabe, BCS MOBEPXHOCTD
MOKpbITa KPaTepaMd H APYTHMH HEPOBHOCTSIMHU, IpHYEM KDPYThble CKJIOHHI
nepeMerKaroTcs MIOCKUMH ydacTkamu. Ecau 6el Ha JIyHe OBUIH CJIBIIIHBL
3BYKH, TO MPH XOIbOE BEIIECTBO ee MOBEPXHOCTH Tpelano Gbl Mox HO-
ramu. Ho mox aTHM XPYNKHM BEpXHHUM CJIOeM Ha I1yOMHE HECKOJbKHX
CaHTUMETPOB HJIM HECKOJIBKHX NECSTKOB CAHTHMETPOB BEIECTBO MOKET
6bITh JOBOJIBHO TBEPABIM. He HCKiloueHO TakiKe, uTO Ha MOBEPXHOCTH
BCTpeyaloTcsi M PACIIeNHHBl, H UBJIOMBI, HO BCe-TaKH IOYTH IO BCei CBO-
el TIJIOM[aXH OHA COCTOUT H3 OTJOTHX CKJIOHOB.

Ecan 661 3emas Oblia He B COCTOSTHHH COXPaHUTh CBOIO aTmochepy,
BEpPOSATHO, ee IIOBEPXHOCTh Oblia Obl MOZOOGHO IOBEPXHOCTH JIyHBI
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6ecrIofHON H, BO3MOXKHO, 6o/iee repecedeHHOH, HO BO3AYX H BOAA cle-
Jla/ll 3eMHYIO MOBePXHOCTb TAKOH, KaKOi Mbl €e 3HaeM, H ClOCOOCTBO-
Ba/lli PA3BHTHIO KM3HH B pasquuHbIX ee ¢opmax. Ha nosepxuocTu ke
JIyHbl HeT HUKAKOH JKM3HH, XOTS MOJKHO IyMaTb, YTO B X0je ee (OpPMH-
poBanus ObLI TaKOH Mepuo, Koraa Jlyna obnagana sameTHoil atmocde-
poii. Bo3MOXHO, TaM MOI/IH Pa3BUTBCS NPOCTellle MHKPOOpPraHH3Mbl,
HO 3TO NPEeAINONOXKEeHHe HOCUT CYry0o HIIOTeTHYeCKHH XapakTep H sB-
JSIeTCS BeCbMa COMHHUTE/bHBIM.

[Tpobaema npoucxoxaennst JIyHbl U pasauuHbiX 06pa3oBaHHil Ha ee
MOBEPXHOCTH J0Jr0 Obl1a NpeiAMeTOM zKapKuxX crnopoB. O6pa3oBanach
Jau JlyHa KOrja-to cpasy B BHjJe llapa H3 pAacIaBIeHHOrO BellecTBa
WIH ke (opMHpOBanach [OCTENEHHO H3 KPYMHBIX METEOPHBIX Tel H
JIMLIb BIOCJIENCTBHU Obl1a pasorpera XoTsl Gbl UaCTHUHO B pe3yJ/bTaTe
pPaAMOAKTHUBHBIX NpomeccoB? OO6pa3oBaduCh JU JYHHblE Kpatepbl MpH
CTOJKHOBEHHSX JIyHBI C THTAHTCKUMH METEOpPHTaMH, OCKOJKH KOTOPBIX
0Ka3a/luch pa3bpOCaHHBIMH HAa COTHHM KHJIOMETPOB JIYHHOI MOBEPXHOCTH
UJIM K€ KpaTepbl UMEIOT BYJIKAHHYeCKOe MPOUCXOKIEHHE M MOSBUIUCH
BCJEICTBHE MOAbeMa H ONYCKaHUS JKUAKOH J1aBbl? MoOryT Jin «MOpsi»
ObITb TOCTEACTBUAMH MaleHUH TMTAHTCKHX METEOPHTOB M HX JHO GblIO
y2Ke BIOC/Ie/ICTBUH MOKPBITO BBITEKILEH U3 KpaTepoB JaBOH HJH Ke MOps
TMPEACTaBIISIOT COO0H MPOCTO MPOSIBJIEHNUST BYJIKAHHUECKOH JlesITeJbHOCTH
B HTAHTCKOM MaciuTtabe? [leficTBUTeNbHO JM GOJbIIME JyueBble CHC-
TeMbl SIBJASIIOTCSH caelaMd pa30pbl3rHBaHUs IPsi3d MpPU B3pbIBaX Kpa-
fepOB H MOYEMy OHH TaK CHJIBHO OTPaKalT CBET BO BpeMs MOJ-
HOJMYHHS?

OnHuM U3 TeX, KTO 3aHHTepecoBascsl NPo6IeMOi 3BOMIOLKH MJIaHEeT,
6b11 FOpH, HCrnonb30BaBIIMH J1S1 3TOTO CBOHM TV1y6OKHe MO3HAHMS B XHU-
MHH M IPHCYLLYIO eMYy HHTYHLHIO. C NO3UIMHA XHMHKA OH NpHLIE K BbIBO-
1y, 4To 3eMJs J0J2KHA Obl1a 00pa30BaThCst KAK CPABHHTENBHO XOMOLHOE
TeJO MyTeM IOCTeNeHHOro OoObeAHHEeHUs TBepAblX uacTuu. Ero apry-
MeHTalus Oblia OCHOBaHA Ha XMMHUECKOM CcOcTaBe 3eM/IH H METEOPHTOB
H B OCOOEHHOCTH Ha BbLIYHC/JIEHHHM XHMMHUECKOrO B3aMMOJEHCTBHS TexX
BEILLeCTB, KOTOPbIe NPH OTHOCHTEJNbHO HU3KHX TeMIlepaTypax HaXoAsTCH
B ra3000pa3HoM cocTOsiHUH. X 0T KOpH 1 He BBICKa3bIBAET MPEANON0zKe-
HUs 0 TOM, uTO JIyHa o6pa3oBanach U3 KPOXOTHBIX «IYH», IBUTABILMXCS
BOKpPYT 3eMJIH, MBI MOXeM Bce yKe MOCTY/JIMpOBaTh, uTo H JIyHa Toxke,
BEpOSITHO, copmHpoOBanach NMpU HHU3KHX TeMmeparypax, a He B Bule
pacnjiaB/JeHHOH MacChl WM MyTeM KOHJeHcallMu M3 rnocieHei. Ecthb
OCHOBaHHs MojaraTh, OAHAKO, UYTO BEIIECTBO JIYHbI MOTJIO COAEPKATh
pPaAMOaKTHBHbIE 3J€MEHTBl B JOCTATOUHOM KOJNHUECTBE, YTOObI HArpeTh
M PacIIaBUTb HEKOTOPYIO 3HAUMTENbHYIO YaCTh ee MacChl, BeJTHUHHA KO-
TOPO! 3aBHCHUT OT CTEMeHU TelIOU30M5UH1H, ofecreuiBaeMoil BepXHHMHU
CJIOSIMH.

Ho ecnu JlyHa oxkasanach pa3orperoii Takum oGpasoM, TO Kejeso,
BXOJIsilllee B COCTAB CHHKATHBIX MOPOJ, HOKHO ObIIO Obl PACIIABUTHCS
M cTeub K LeHTpY JIyHbI, 06pa3oBaB xKeje3Hoe A4p0, NOLOOHOE Mpero-
JaraeMoMy y 3em/d, a 10Ka3aTelbCTBO CYLLeCTBOBAHUS TAKOro ese3a
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MBI HAXOIUM B JKeJqesnblX Merteoputax. JKenesnbie METCOPHUTHI MODJIH
00pa3oBaThCs PH Pa3pbiBE KAKOH-TO MJIaHETb UK HECKOIbKHX [1aHET,
KOTOpbIe Oblin Gosibiie JIyHbl, HO HI OLHA TEOpHsi, 10-BUANMOMY He Tpe-
GyeT MpH TOH KOHUEHTPALUH Kesle3a, KOTopasi XapakTepHa JJIsl JKeJes-
HbIX METEOPHTOB, 4TOObI 3Ta MUaHera 6bwia Gosbiie JIyubl. TpyaHOCTD,
¢ KOTOPO#l cTajIKuBaeTcst 310 oGobiienne runotessl I0pu Ha JIyHy, coc-
TOHT B TOM, YTO CpelHsisi MJIOTHOCTh JIyHbl Bcero B 3,33 pa3a Gosblie
MJIOTHOCTH BOABI. Bosuukaioiee noj JeidcTBHEM N4BJIEHHS CiKaTHe B
nepax JIyHbl eBa Jiu MOzKeT 00ecreunTh YBeJIHUeHHe [IOTHOCTH OO/ bIIe
ueM Ha 1%, MO3TOMY OueHb MOXO0XKe, UTO CPENHSIsT MIOTHOCTb JIyHBI
6aM3Ka K IUIOTHOCTH YJIbTPAOCHOBHBIX [OPOJ, OGHApYKHBAEMBIX Y
3emH Ha yMepeHHbIX rmy6uHax. BoT mouemy, ecid cuuTath, 4TO Mpo-
LIEHTHOe cofepKaHue xKenesa Jus JIyHbl B leIOM Takoe ke, Kak JJisi
3emsy, O4yeHb TPYAHO MOHATb, MOYEMY MJIOTHOCTb JIYHBI CTO/IbL HH3KA.
C npyrofi CTOPOHBI, MPOLEHTHOE COfepzKaHue Kele3a B KAMEHHBbIX MeTe-
OpHTax B cpejHeM Jlaxe Oosbllue, ueM st 3eMau, a MIOTHOCTh Y HHX
Takasi, Kak y Jlyiel. B pesynpraTte Mbl BoIHYK/EHbI ¢lelaTh BBIBOJ, 4TO
HiIH B coctaBe JIyHBI B CHJIY KaKOro-TO HEOObIUHOIO CTeueHHs: 0GCTOSI-
TeJIbCTB COAEPIKUTCS OTHOCHTEJIbHO MeHblllee KOJNHUECTBO Kejle3a, ueM
B cOCTaBe 3eMJH, WM JKe 4TO BellecTBO JIyHbl BooGile He GblIOo pac-
TJIaBJIEHO 0 TAKOH CTeleHH, YTOOBl »Keae30 MOIVIO OTAENUTHLCS OT Jpy-
TUX [OPOJ| BCJENCTBHE PACCAOEHHS TOJ JAeHCTBHEM CHJIbl TSIIKECTH.
Pasymeercsl, CYIIeCTBYIOT U ApYyrue BO3MOXKHOCTH, HO OHH HOCSIT JIO-
BOJIBHO YMO3DHTEeNbHBIH XapakTep.

CyllecTBYIOT HEKOTOpble JaHHble, YKasblBalollle Ha -HepaBHOMep-
HOCTb pacrpefieJieHus IJIOTHOCTH JYHHOro BemiecTBa. Tak, AuHaMerp
JIyHbl, HampaBaeHHbI K 3eMie, Ha MOJNTOpa KUIoMeTpa Goblile neprieH-
JAHKYJSIPHOrO eMy AuaMeTpa, B TO BpeMmsl KaK IO AeiHCTBHEM NMPHJINBO-
oGpasytomieil Cuabl 3eMaH 3TO yAJTMHEHHEe NOJKHO H3MepsiThCs JIHIIb
HECKOJIbKUMH JecsTKaMH CaHTHMeTpOB. Ecuii Obl 3Ta yIJIHHEHHOCTD Gblia
CBOEr0 POJid 3aMOPOZKEHHBIM «HCKONaeMbIM» TPUIHBOM, KOTOPBIH CYIIIeCT-
BoBaJ, Koraa Jlyna naxoanaach ropasjo 6Juke K 3em/e U Bpallanach
Geictpee, TO y JIyHBI 10/KeH Obll Obl ObITH COOTBETCTBYIOIIHE 3KBATO-
pranbHblil BEICTYN. Ho BuanMbli 1uCK JIyHBI HMEET YK OUeHb KPYIJYIO
dopmy. Bonee toro, JIyHa He 06HapyzKHBaeT HUKAKHX MPH3HAKOB JKeCT-
KOCTH, T. e. He HaOatolaercsl Kakux Obl TO HH ObWIO KoneOaHuii, o6yc-
JIOBJIEHHBIX TPaBHTALMOHHBIM MPUTAKEHHEM ee JUIMHHON OCH K 3emie.
Boamoxkno, Jlyna BooGue HUKOr/a He Obl1a 1eTMKOM B pacljaBlIeHHOM
COCTOSIHMM, HO B ee Helpax colep:Karcs JOBOJbHO GOJblIME O0beMbl
HepaclIaBJ€HHBIX KaMEHHBIX MaTepHasoB, OT KOTOPbHIX He OTAENNI0CEH
xene30. TOT @akT, 4TO CONTacHO H3MepeHHsIM ¢ COBETCKOro JIyHHUKA
marnuTHOe noJse JIynbl Menbiue 0,001 MarHuTHOroO MoJas 3eMaH, HABOAUT
Ha MbICJIb, YTO €C/IM B HeJpax JIyHbl U nMeroTcsl KaKue-aH60 TeueHwHs,
TO OHH O4YeHb CcJ1a0bl.

B mouckax 6osee HEMOCPEACTBEHHBIX AaHHBIX, CBHETETbCTBYIOMMX
0 pacn/aBleHHH U BYJ1KaHUYECKOH JestenbhocT Ha JIyHe, oOpatumest
K pacCMOTPEHHIO caMOi JIYHHOH foBepxHocTH. B toxkHON uacTi JIyHBI
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(puc. 99) Mbl 3ameuaem GecriopAIOUHOE HATPOMOKIECHHE KPAaTePOB OIHO-
ro Ha JpyroM, oGpasylomux HepoBHOe «IIOCKOropber. [10 Kontpacty ¢
3T0if 0OJIACTBIO [OBEPXHOCTH MOpPEil BHITAAST CPABHUTENBHO JIaAKHMU

Puc. 99. [Oxnas o6nacts JIyHE! Iepes noceguedi yeTRepThIo.

U COIep:KallUMH Tropasjo MeHbIle HeGOJbIIMX KpaTepoB (Ha enu-
HHLYY Ijiomanu). EnBa i MOKHO COMHEBaTbCs B TOM, UTO MOPSI Mpeji-
CTaBJIsIM COGOM B MPOLIIOM TOTOKHM J1aBhl, IpHueM WM J1aBa NMOJAHHMa-
Jlacb HMJIM IIOBEDXHOCTb JIyHBI omyckajach. ITo kpasMm Mops Toxneit
Mbl OTMeyasnn GOMBUIYIO CHCTeMY GOPO3IOK, WACTHUHO IYCTHIX, 4acTHU-
HO 3aMOJIHEHHBIX, 4 YACTHYHO MEePEeNoJHEHHBIX KAKHM-TO MaTepHasioM.
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Ham mpezncraBnsiercsi caMblM Pe30HHBIM TPEANONOKHTH, KaK 3TO
caenan fOpu, uto JIyHa BrIpocsia MyTeM MOCTENEHHOTO HAKOIJIEHHS yac-
THI[, OCTaBasCh CPAaBHUTEJbHO XOJOLHBIM TEJOM, a HELpa.ee pasorpe-
JIUCh 32 CUET PaJHOAKTHUBHBLIX 3JIEMEHTOB C MajblM IT€PHOIOM IOoJypac-
naja. B TeueHue ecsITKOB MJIM COTEH MHJIJIMOHOB JIeT Ha paHHel cTaluu
pasBuTus JIyHBI Ha Hee BCe €llle, BepPOSITHO, BHIMAJANO0 BEIIECTBO, XOTs
OKpyzxaromasi cpefa u nopenena. O6pasoBaBIIMHACS NP 3TOM BHELIHHH
CJIOH, ofecrneuuBasi XOPOLIYIO TEMJIOU3OJISILHIO, YIEepKUBal Bhije-
JseMoe B HeJpax TeIJO A0 TeX IOp, I0Ka B KOHLE KOHIOB Be-
IIECTBO He Hayalo IUIaBUThCS [Jle-TO HENoJaneKy OT IOBEPXHOCTH.
B Takue MOMeHTBl Ha MpPOTSKEHHH CPaBHUTENBHO KOPOTKOrO Mpo-
MeXyTKa BpeMeHH JHO MHOTMX KpaTepoB, TpEIIMHBl, a TaKxke
HEKOTOpble OOMIMpHbIE HU3MEHHOCTH, KOTOpble MbI Teleph Ha3blBaeM
«MOpPSIMH», 3amoJHANNCh JaBod. Korga JaBa Bbla Ha IOBepX-
HOCTb, TO Osarofapst BO3pOCLIEH TeIJIONPOBONHOCTH JOJIKHO GBlIO
HaCTynuTh OBICTPOe OXJax[eHHe, U TIpolecc IJIaBJIeHUS B Hel-
pax, OueBHAHO, InpekpaTusacs. Ha noBepxHOCTH «MOpeit» BHJHEI
SBHBIE CJIENBl TeX CUJIbHLIX NaBJIEHUH H HaTsKeHHH, NPHYHHOH KO-
TOPBIX TOCJAYKUJIU H3MEHEHHsS TeMIepaTypel. Dopo3aku, BeposiTHO,
06pa3oBaluCh elle paHblile, YeM NpeKpaTUsIoch HarpeBanue. Paciipe-
HHe TMOBEPXHOCTH COHPOBOXKJANOCH ee HaTsKeHHeM, B pe3y/bTare
uero o0pa3oBauCh TpPelHHbL. TeHAeHIMS K 06pa3oBaHHIO H3BH-
JIICTBIX TpeOHed MpOsiBHIach HEMHOTO IIO3/[Hee; B 3TOM MOKHO JIEFKO
yOeNUThCS, [JISAS B KOTeN C paciiiaBieHHoH cMouol. [Ipu ocTeiBaHuE ee
HaXOJflIHecsl Ha TOBEPXHOCTH BelllecTBA CXKHUMAOTCA, 06pasysi rpebHH
U pyrue HepOBHOCTH.

Crnenpl By/NKaHHYeCKOH JesTeJbHOCTH Ha JIyHe XOpOIIO BHIHEI BO
MHOTHX MeCTaX: TAaKOBBI, HalpuMep, YNOMHHaBUIHecs Bbie (puc. 89)
IIENOYKH KpaTepOB HeLanmeKo OoT 60/blIoro Kparepa KonepHuk, a takxke
ByJIKaHUUeCKHe BOPOHKU U Kynoaa (puc. 91) K Boctoky oT KonepHuka.
Ha npumepe 3ameuatensHoro kparepa Baprentun (puc. 100) xoporo
BHJIHO, UTO WJIM JiaBa JIeHCTBHTENbHO JOXOAMJIA IO BepXHell JUHHU Kpa-
Tepa U OH TaK H OCTajJCs MO CYIIECTBY 3aNOJHEHHBIM €0, MJIH JKe UTO
npujeramonue K Kparepy o0JacTd IO3JHee OCeNH, CTaB HHxKe ofliero
ypoBHsi. BynkaHbl BOOOLIE CO3AAI0T HATPOMOK/IEHHE MaTePHaJIOB B BHje
FOPKH BOKDYT ‘CBOEr0 LEHTPaIbHOrO XKepJa, Kak y BesyBus, By/aKaHOB
Ha [aBaiickux ocTpoBax M B psife APYrux cayuaeB (puc. 101). Cuge-
TeJIbCTBO CYILIECTBOBaHMs1 Ha JIyHe BYJIKaHOB TaKUX pPa3MepoB IpelcTa-
BJIeHO Ha puc. 91, HO BO BcexX 3THX UeTKO BhIPaXKeHHBIX CAydyasdX BYJKa-
HBl H BYJKaHHYECKHe CONKH HMEIOT CPABHUTENbHO HeGOMbIINe Pa3Mephl.

Cnop MeX1y CTODOHHMKAMH BYJKAHHYECKOH H METEOPHOH THIIOTe3
NPOMCXOXKIEeHNs 060jiee KPYNHBIX JYHHBIX KpaTepoB B OCHOBHOM, II0-
BuauMoMy, paspewnncs. B 1949 r. Bonnyun npeicraBui Takoii KoM-
JIeKC JIaHHBIX B M0Jb3y METEODHOH THIOTe3bl, YTO B HACTOSIIIlEe BPEMS Y
BY/IKAHUUECKOH TeOpHH OCTAJOCh OYEHb HEMHOIO 3alMTHHKOB. Panee
B ONpOBEpIKEeHHe METEOPHOH THMOTE3b! BBIABMTAJCS TAKOH apryMeHT:
ecaid KpPYyNHbIe JIYHHBIE KpaTepbl 06pasyloTcsl B pe3ysibTaTe IaJeHus

— 137 —



Puc. 100. Kparep Baprentun. JIBa cambix Gosibilnx Kparepa — 3T0 Kparepsl LIHK-
Kapj (BHu3y) 1 Qonuang (BBepXy); MexK/1y HHMH NpaBee HaXOAHTCsH BapreHTHH—
3arl0JTHEHHBIH Kparep.
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6OIbIIMX METEOPUTHBLIX TeJ, TO Ha 3em/ie J0/1KHO Obl10 Obl ObITh JaxKe
6osibLIe MOJAOOHbBIX «ILIPAaMOB», MOCKOMbKO €€ CUJla NPUTsKeHHs1 60Jblile,
yeM y JIyHbI, a c/ie0BaTeNbHO, U Ha 3eMJII0 aHaJOrHuHble TeJa Mafalli ¢
6osbulefi ckopocTbio. OAHAKO HAKOMJIEHHble B TEUEHHE HECKONbKHX
NOCTEAHHX JAeCSITUIETHH J@HHble BIIOJHE ONPeleNeHHO MOATBEPKAAIOT,
uTO y 3eMJIH UMeemncsi MHOTO TIOJ00HBIX LIPAMOB B BH/I€ KPUIITOBYJIKAHOB,
He FOBOPSI Y2K O TAKHX XOpO-

1110 Pa3JIHYUMbIX OSIBUBLLIHX -

Csl CPaBHUTEJNBHO HEIaBHO . %
METEOPHTHBIX KpaTepax, Kak

kparep bappunmxepa BApu-

30He U elle Gosiee KPYyIHble 7
kparepsl B Kanane (puc. 50), Jlyminsie Kpamepe

cyulecTBoBaHue KOTOPbIX

nokasan bunc. Pasymeeres,
B XOJle T'eOJIOTHUECKHX MPO-
1[eCCOB THTaHTCKHUEe B MPOLI- /
77 7 7

JIOM KpaTepbl 3amnoJHAJMHCH
BelleCTBOM, CTE€HBbl UX Iepe- TUTUYHBIE BYIIKAHb!

KalliBa/IuCb, OHU moABepra-

Puc. 101. Kparepsl 1 BysiKaHbl. DTH cXemaruuyec-
JIMCh BbIB%Tp”BaHHPO”B:"Ha' KHe TonepeuHble CeueHHs MOKasblBaloT, B ueMm
UYUTEJbHOU Mepe 3TH IMAMSAT- OCHOBHblE OTJAMYHS JYHHBIX KparepoB OT BY.Jl-

HHKH TPOINIOrO ObITH pa3- KaHOB THNa BesyBus.

pyuieHbl. [TopasuTtenbHbIM

00pa3loM THTaHTCKOro KpaTepa sbasiercsi Bpepepoprekuit Kynoa B
IOxHO0i AdpHKe, KOTOPbIH NepBOHAYAIbHO HMeJ AHaMeTp 0K0/a10 50 k.
Bonpoc 06 3THX HCKOMaeMbIX METEOPHUTHBIX KpaTepax 3eMJIi PacCMOTpeH
B KHure «<Mexay miaaHeramu» @. BaTcona (MMeercss pycCKHUH mepeBoj,
Tocrexuspar, 1947.—I1pum. nepes.).

[Tpy 3KCrepUMEHTaxX C SIEPHBIMU B3PbIBaMH ObWIO YCTAHOBJIEHO,
yTO B pe3yJibTaTe 3THX B3PHIBOB MOI'YT 00pa30BbIBATHCS OOMbLINE Kpa-
Tepbl. AHanoruuHble 3deKThl B 20604 CKOJIb YTOJAHO GOJMBIIOM MacliTa-
6e MOTYT CO3/1aBaTbCsl U METEOPHUTAMH, ABHIKYLIUMHUCS ¢ GOJNBIIMMH CKO-
poctsamu. Ha nmarpamme Ilymefikepa (puc. 102) mokasanel KpaTepbl
y/1apHOro MPOMCXOKAeHH s B 00/1acTH, oK pyxatouleii Kparep Konepnuka.
ATH KPOXOTHbIE KpaTepbl AMaMeTPOM BCE Ke MOPsAKa MOoNyTopa KHJ/o-
MeTpoB 06pa3oBaluCh B pe3y/abTaTe BbIOPOCa BeILeCTBA NPH B3PbIBe.
HackoabKo HaM M3BECTHO, HUKAKasl BYJKaHHUecKas NEATeNbHOCTb He
MOZKET COINPOBOXKAATHCS TAKHMH B3PbIBAMH, TPH KOTOPbIX MHJIIHOHBI
TOHH BelllecTBa pasbpachiBaJuch Obl Ha paccTosiHue 15 Kx U Gonblie OT
Mecta B3pbiBa. C Jpyrofi CTOPOHEI, B TOH Ke OOJACTH B HEKOTOPBIX ee
yacTAX BHIHBI TAKXKe KpaTepel M ByJKaHHuecKoro Tuma (puc. 91).

JIpyroe J0Ka3aTe/lbCTBO METEOPHTHOrO MPOMCXOXKAEHUS JYHHbIX
KparepoB, MMeIOIMX Oojiee MpaBuabHYlO (GOPMY H, BeposiTHO, Gosee
MOJIOIBIX, BeiTekaeT u3 npasuia llpérepa (1745—1816), KoTopbiii moKa-
3aJ, uTO BellecTBa, KOTOPOe HaGpocaHO BOKPYr KpaTepoB, Kak
pa3 [OCTaTOYHO, YTOObl HX 3aNONHKTh. Takum 00pa3oM, 3TH KpaTepsl
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06pasoBanuch Ge3 3HauMTeNbHOH J106aBKH BEeCTBa H3 Henap JIyubl uan
ero norepu. Ha puc. 101 cxematnuecku nokasaxa xapakTepHasi ocoGeH-
HOCTb JTYHHBIX KDaTePOB—Y MHOIUX JIYHHBIX KPaTepPOB B IIEHTpPE HMeeTCs
CBOEro poAa ropka, BeICOTa KOTODPOH ropasfio HUzKe HapyKHOro 0604Ka
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Puc. 102. Kpartepsl BTOPHYHOTO MPOHCXOMNIEHHS B 06MacTH Konepnuka;j
cp. ¢ puc. 91.

Kpatepa; uacTo 3Ta ropka — cama Kparep. Bo3amozkHo, Kak 310 mpexmo-
naraer Koiinep, Takue UEHTPalbHEIE TOPKH BCTPEYAOTCS TONBKO
B Kparepax, KOTOpble BOSHHKANH B NEPeNOMHBIl NepHo, Koraa Jlyna
YaCTHYHO HaXONHWJach B PACIJIABJEHHOM COCTOSIHHH, MOITOMY B MecTe
NaJleHusl MeTeopHTa MOIVIO 06pasoBaThest OTBepCcTHE ISl BBIXOAA KM -
KOJ1 J1aBbl, B pe3yJbTaTe 4ero o6pasoBajach LEHTPalbHast ropKa, Ko-
TOpasi OKasamach, IO CYIIECTBY, BYJKaHHYECKOrO IIPOHCXOKIEHHUS.
Kpartepsl, KoToprie 06pasoBanuch pamblue UK MO3JHEE 3TONO nepeom-
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HOro nepuoja, He JOKHBI MMEThb LEHTpPalbHBIX rop. $IBHOe OoTcyTCt-
BHe GO/BIIMX J1AaBOBLIX NOTOKOB Ha CKJIOHAX JIYHHBIX KPaTepoB IMpef-
CTaB/IsIeT OAUH U3 CaMblX YOMHCTBEHHBIX apIyMEHTOB MPOTUB BYJKaHH-
YeCKOH TUMOTe3Hl.

OG6patuMcsi Tenepb K BONMPOCY: KaKoBa IVIaBHAsi NMpHUMHA 00pa3o-
BaHHsA MOpeH — ByJIKaHHUecKas 1esTeJbHOCTb HJIU NafieHHe HeoOblYaiiHo
6obinx MeTeopuToB? Ilocnentee npeanonoxenue, BrepBble BLHICKA3aH-
HOe H OTCTaMBaBlleecsl B KOHIE NPOLNIOTO CTOIETUs BEIHKHM Te0J0roM
T'uas6epTom (1843—1918), B 1949 r. noanep:xkan Boagyuu, a mosnnee
IOpu u Koiinep.

VHTeHCHBHOE M3yyeHHe JIYHHOH MOBEPXHOCTH MOKAa3blBaeT, YTO MO
KpaiHell Mepe Ha N0JOBHHE BHAMMOH CTOPOHBI JIyHbI HMelTcs: 06paso-
BaHU{, NpUMbIKaonye K Mopio Jloxzeil. MHOXKeCTBO TPEUHH 1 3aroJ-
HEeHHBbIX NOJHUH HMEIOT paJuajbHOe HalpaBjeHHe N0 OTHOLIEHHIO K He-
KOTOpPOH TOuKe, Haxopsuielcsi 6au3 ueHtpa Mops oxnel. Hapsany c
3THUM UMEIOTCS CHCTEMBI TPEILMH, TOPHBIX Llenedl U Apyrie o6pa3oBaHus,
o6/1ajalolye NOYTH KPYTroBOi CHMMeTpHeH OTHOCUTEILHO TOH K€ TOUKH.
Ha puc. 103, pasmeuennHom Koiinepowm, 3Ta cucrtema nokasaHa B mpoek-
LIMH, OPTOTOHANbHOH K MOBepXHOCTH JIyHBI, 6/1arogapsi ueMy HCKJIoua-
eTcsl nepcrneKTHBHOe cokpatleHre Mopst [loxaelr, nomydaronieecsi, eciu
cMoTpeThb Ha JIyHy ¢ 3emnn. Koiinep ycTaHOBHJ HalHuyHe 3aMedaTebHO-
ro GaccefiHa, OKPYKEHHOTO HM3BHJIHMCTBIMH T'peGHSIMH, O003HaYeHHBIMH
YepHbIMH JIMHHSIMH. DTa TOYTH KBaJpaTHAas IJIOMIafKa CHMMETpHYHA
OTHOCHTEJIBHO MpeJnoaaraeMoi TOUKH yiapa MeTeOpHTa O IOBEPXHOCTb.
Anpnuiickasi JonMHA BeLeT NMPsIMO K 3TOH IeHTPaJbHON TOYKe, a pacro-
JIOXKeHHble BOKPYT OTPOMHbIE TOpHBbIe 00/1aCTH COBEpPIIEHHO CUMMETPHU-
Hbl IO OTHOLIEHHIO K Hell. B mpenenax 3Toro ropHOro paiioHa HaXOAUTCS
BHEIIHUH OacceliH, B KOTOPOM, I10-BHAUMOMY, HMEIOTCS THTaHTCKHUE IVIbl-
Obl, TpeACTaBsIoOme cOOOH MM MEepBUYHBIH MaTepuana JIyHBI, OcTaB-
Miics HepaspyIleHHbIM Npu o6pasoBanuu Mops, uiau marepuain, 3aépo-
ILIEHHBI B 3Ty 00JacTh NpH 06pa3oBaHHH Mopst U3BHe.

Koiinep yTBepkiaerT M, KakK s mojarai, NpaBUJIBHO, YTO TIpaH-
JMO3HOEe MeTeOpHOe TeJlo, ylaBllee BOAM3H YNOMSIHYTOH BBILE TOYKH,
UMes0 GOMBIIYI0 COCTABJSIONLYI0 CKOPOCTH, HalpaBleHHYIO K Iory (Ha
¢dororpadun — BBepx). B meHTpe BHyTpeHHero GacceliHa 06pa3oBaJ-
csl TMTaHTCKUE KpaTep, a KYCKU BelllecTBa ObliH OTOPOLLEHb! JaJle-
KO 3a mpelenbl BUAMMOTO LEeHTpa JIyHBI, €CliH CMOTpeTb Ha Hee C
3emiu.

['pannnosHoe cToNKHOBEHHE MeTeopuTa ¢ JIYHOH NPOU3OIILIO B TO XKe
Bpemsi, KOrjla ee BepXHHE CJIOM YaCTHYHO HaXOAHIUCh B PaCIJIaBlIeHHOM
COCTOSIHHH, MO3TOMY OTPOMHAsi Macca BellecTBa, BBIGPOLIEHHOrO yepes
IeHTpaJbHbIH KpaTep, TpeACTaBiasiia CO60H HENMOCHJABHBIH TIpPy3 Ais
oKasaslleficsl OJ HUM JIYHHOH Kopel. O6/acTh, HAXOAALIAsICS B HACTOS-
1iee BpeMsl MeKJy BHEIIHUM GacceiHOM i BHYTPEHHUMH IPAHULAME TOp-
HBIX OOJiacTeH, OKasalacbh He B COCTOSIHHM BBIIEpKaTb Takoe Opemsi u
ocena. B pesynbrate BHyTpeHHHe Kpast Anbn, KaBkasckux rop, Amnen-
uun 1 Kapnat npescraBasior co6oit casuru u c6pochl, 06pasoBaBLIHeCs
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ITpH ONyCKaHHH BHYTPEHHEH W MepBOHauaibHO 60Jee BHICOKON O6JIACTH.
XOTsl HEKOTOpbIE H3 3THX O UMEIOT BbIcOTy Gosee 8000 s, cuma TskecTH
Ha JIyHe, KaK Mbl yKe OTMeuasiu, B 6 pa3 MeHblle, yeM Ha 3ewmJe.

Puc. 103. Crpoenne oGpasosaunii 8 Mope Jloxkjeit corsacho Koiinepy.

A 370 3HaumT, YTO NS NOJIEPIKAHHS CAMBIX BBICOKHX rop Ha Jlyne Tpe-
GyeTcst Takas cu/la, Kak Ha 3emie 415 NOJep2KaHU ST FOP BbICOTOH MEeHb-
we 1500 x. CreoBatenbo, ecyin 6bl1a paciiaBieHa JHIIb HeGOMbIIAs
A0JIs1 BepXHero ¢iost JIyHer, T0O MOXKHO AyMaTh, uTo JeKallie HHKe
HEMOTPEBOKEHHbIE GONlee Jierkhe, yem Ha 3emie, FOPHbIE MOPOIbI,
MOIVIH TIOC/TY>KHTb JAOCTATOYHOM OMOPOH A/1si TAKOTO Pa3pPYLIEHHOro
HEMNOJIHOr0 KOJ/Iblla rop, Kakoe CYIIeCTBYeT W MOHBIHE,
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O6nacte 61u3 BuANMOro 1entpa JIyHel, npocTHparomascs 10 Amnen-
HHH U K 3amany 10 bBankau 6113 Mopst CrioKOiCTBHsI, BBINISIAUT IPsi3-
HOH M IJIOXO paspeliaercs Aaze NPH CAMBIX JY4YIlHX yCJI0BHAX Habmio-
neHuii. TpyaHO OOBSACHUTL 3TOT HEOOBIUHBIH BHJ[, €C/IU He MPeAnosaarars,
4TO 3Ta 00/acTh ObWla MOKPHITA JOBOJABLHO TOJCTBIM CJIOEM YaCTHUYHO
pacmjiaBleHHOro BellecTBa, BbeIOpoleHHOro painansHo u3 Mops Hox-
Jeit. Ha stom dakre sukaercs ytBepxkjierue Koiinepa o Tom, uTo ynas-
lee MeTeOpPHOe TeJO JBUIaNI0Ch B I0KHOM HalpaB/IeHHH.

[TpuHAB KOHILENLHIO, CONJIACHO KOTOPOH MOpsi 06pa3oBaliCh B
pe3yJibTare COBMECTHOrO JeHCTBHS MaJeHUs] METEOPUTOB U FHTAHTCKHX
JIaBOBBIX MOTOKOB, HaM HET HHKAaKOH HeO0OXOAMMOCTH MOCTYJHPOBATh,
4TO BOOOLIEe BCS JiaBa Ha JIyHe BbiTeK/aa H3 LEHTPaJbHBIX KpaTepos,
00pa3oBaBUIMXCSl B MecTe INajeHuss MeTeopuToB. Takue rpaHiHO3HBIE
BO3MYyLIeHHsl Ha JIyHe, KOTOphle MOIVIM COMNPOBOXKAATHCA MOABIEHHEM
OTPOMHBIX TpPeIMH JJIMHOA B COTHH KHJIOMETPOB, €CTECTBEHHO, HOMK-
Hbl OBLTH MPEJOCTABUTh KAKOMY-TO KOJIHMUYECTBY JaBbl, HaXOAHBILEHCH
6113 MoBepXHOCTH JIYHBI, BO3MOKHOCTb BbITEKATb Hepe3 MHOCOUHCJIeH-
Hble paciiennHbl. [Ipu 3ToM /1aBa Morsia 3a/uBaTh He TOJNILKO TPELIHHBL,
HO U TpPOHHKATb B GOjlee cTapbie KpaTepwl, 3a1uBasg UX JHO, H BOOO-
e 3aJenblBaTb HEPOBHOCTH B HMXKHEM YPOBHE JIYHHOH MOBEPXHOCTH.
[TockonbpKy ropHble MOPOAB! B TBEPAOM COCTOSHHU MJOTHEe, ueM B pac-
MJIaBJIEHHOM, TO IPH MOJOOHBIX OOCTOSAATENBCTBAX AOMAKHO OblIO OBl MPO-
HCXOLUTh Ofllee OcelaHue TBepOll MOBEPXHOCTH.

Uucnmo MEeTeopHTOB, BBINAJAOIIUX B HACTOfllee BpeMsl B eIHHHIY
BpeMeHH Ha 3eMJl0, HaXOAUTCA B MOJHOM COIVIaCHH C YHCJIOM KpaTepoB
HeOOMBIINX pPa3MepoB, BUAUMBIX Ha MOBepXHOCTH JIyHbl, ecau mnpex-
MOJIOXKHTh, UTO HAa MPOTSKeHHH NMpUMepHO 4 mapi. aet Jlyna noasep-
rajacb TOMY JK€ KOJTMYEeCTBEHHOMY BO3[EHCTBHIO METEOPHTOB. ¥ HAC
ecTh BCe OCHOBAHHS MOJAratb, 4To pasorpes JIyHbl, 00YyC/I0BJIEHHBbI
paiHoaKTHBHOCTBIO, H MOCJAELYIOIee OXJaxkKIeHHe JTYHHOH KOpbl MPOouc-
XOIUJIU HA OTHOCUTENBHO paHHeH cTaiuy pas3BuUTUs JIyHbl, BeposiTHO,
yepe3 HEeCKOJbKO COTeH MUJIJIHOHOB JIeT [OC/Ie [JIaBHOH CTallH ee pocTa.
[Ipennonaralor Takzke, 4TO MOCJIENIOBaBIIee 3aTeM OXJaKlAeHHe Mpo-
HCXOAMJO MO KpaiiHell Mepe ¢ TOH JKe CKOPOCTBIO, € KakKofl Temio
BbIIENAJIOCh TIPH PaJMOaKTHBHBLIX IpoIeccax.

K coskasenuio, HeBO3MOKHO BKJIIOUHTL B 9Ty KHHTY MHOKECTBO JApy-
[HX JONOJHHTENbHBIX JAHHBIX, CAYKALIUX B MOLLEPKKY 3TOro 00bsc-
HeHust mporcxoxkaeHus Mopsa Jloxzuel u Apyrux KpYMHLIX 00pa30BaHui
OKpyrJ0it hopMbl. MBI OTCBUIaeM UMTaTessl, KOTOPbIH MoxKesan Obl npo-
JIOMIZKATB O0CY2KIeHHe 3TOr0 Bonpoca, K KHiuram bosnaynna «J/Tuk JIyHb»
1 «M3mepente JIyHbl». AprymMeHTaIuio npoTiB JaHHOT0 00bSICHEHH T MOXK-
Ho HaiiTi B KHUTe Ciappa «['eomorust B npuJIoKeHHH K cesieHorpadguu»*).
B tpynax cumnosuyma Ne 14 MexayHapoaHOro acTpOHOMHUECKOro

* Baldwin, The Face of the Moon, University of Chicago Press, 1949; The
Measure of the Moon, University of Chicago Press,1963; S p urr J. E., Geology Ap-
plied to Selenography, Science Press Printing Co., 1944.
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coioza «Jlyna» (mox pen. 3. Komama m A. A. Muxafinoa) coxep-
JKHTCS PSAZL cTaTell, B KOTOPBIX H3JIO}KEHBl PE3yJNbTaThl COBPEMEHHBIX
nccnenoBanuil JIyusl. Haum cBefiennst o JIyHe MONOMHSIOTCS HEMOCPEACT-
BeHHBIMH HCCJIeOBaHUAMH ITIPH MOMOIIY KOCMHYECKHUX 30HJOB; 4acTo
Jlake raseTel MOTYT ObITb XOPOLIHM HCTOUHHKOM HH(pOpMauuu o6 3THX
OTKPBITHSIX.

WctvnHas npupoja JYHHBIX Jyded Bce elle OcTaercs 3araikoi.
IToutu Bce KpaTepbl Ha JIyHe, uMeloue Gojee COBepHIEHHYIO (opMy,
a cJIefoBaTeNbHO, H 6osiee MOJIOABIE, OOMAfalOT CHCTEMAMHU JIyUeH HJIH
OenblMH OOOLKaMH; OUeHb HEMHOTHE Kparephl B MOPSAJKE HCK/IIOUEHHS
HMeIoT TeMHble 000AKH. OueBHIHO, Jyud MOTAH 00pa3oBaThCs MPH HU3-
Bep KeHHH BelllecTBa ¢ GOJIBIIMMU CKOPOCTSIMU B Ipoliecce 06pa3oBaHU s
kparepos. [To na6mopenusm Koiinepa, B 1yueBBIX CTPYKTYpax HMeIOTCS
IVBIOBl, ABHO MpEACTAaBJISIONINe COO0H 4acTb BEIGPOIIEHHOTO MPH H3Bep-
JKeHHAX MaTepuana. PanvonokanuoHHble HaOMOLeH S, BbIIOJHEHHbIE B
JIMHKOJBHOBCKOH JaGopatopuil MaccauyceTckoro TeXHOMOTHUECKOTo
HHCTUTYTA, MOKAa3bIBAlOT, 4TO 00sacTb THXO OTpa)kaeT paiHOBOJIHEI
ropaszo Jyutle, 4eM COCefHHI y4yacToK JIyHbI; 3TO HaBOJUT Ha MbICTb,
4TO TJBIOBl TBEPAOrO BellecTBa 06pas3yloT B KpaTepe WM BOKPYT HEro
1IepPOXOBATYIO I/l PaJlOBONH NMOBEPXHOCTb.

Ecnn Obl He HempepbiBHAsi MeTeOpPUTHAs 3PO3Us U MOCHeLyIoliee
niepepacnpefie/ieHde BelllecTBa CaMOro BepXHEro cJos JYHHOH NOBepX-
HOCTH, MOXKHO ObuIO Obl CUMTaTh JIYYH IIPOCTO CPABHUTETBHO MEJIKOH
6eJ10i MBLTbi0, 00pa30BaBLIeHCsI NPH Pa3OpbI3THBAHUH H3BEPTHYTHIX rOp-
HBIX MOPOJ BO BpeMsi 00pa3oBaHUs KpaTepoB. Bosbuive Kpatepel Ha
3emile CBUIETENBCTBYIOT O BO3MOXKHOCTH TaKHX H3BepkeHHH. OpHako
CJIOH, KOTOphble JOJKHbI OblIH Obl ObITH TOJNIIMHOH MO KpaliHell Mepe
HECKOJIbKO CAHTHMETPOB, 3a TO BpeMs, KOTOPOe MPOULIO ¢ Hauajia o6pa-
30BaHH$l GOMBIIMHCTBA JyueH, NOMXKHbBI ObUTH MOJ JeHCTBHEM IaleHHS
HeOO/IbIIMX METEOPHTOB KaK-TO NepepaclpeleNuThCsl MO IOBEPXHOCTH
Jlyusl. TpyaHO NMOHATH, KakKUM 00pa30M OYeHb TOHKME CJIOH BemiecTBa
MOT' IIPOCYLIEeCTBOBATb B TeueHHE CTOMIb JJHUTENBHOrO BPEMEHH U BCe-
TakH BbIMVISAeTh GenbiM. O’Kud Bhickasan mpaBrononoGHOE MPennosio-
JKeHHe, 4TO JTYHHOe BellleCTBO IPH 06pa30BaHuM Jiyuell, 6YAyun pacrias-
JIeHHBIM, pa30phI3ruBaloch, H M3 Hero o0pa3oBbIBAJHCH HEOOJbIIHE
CTEKJIOBUJIHbIE KalelbKH, KOTOpble 3acThiBajd B IIpolecce HX MepeMe-
meHusi. Takue KameabKH, €CJIM OHHM YacTHYHO NPO3pauHbl, 00/afaroT
CBOACTBOM O6PaTHOIO OTPakeHHsl CBeTa M HCIONb3YIOTCS B OTPaXKalo-
[IHX MOBEPXHOCTSX JOPOKHBIX 3HAKOB. Eciu B cocraBe Jyueil Takux
KareyJek MHOTrO, TO 3THM MOXKHO OOBSCHHTh 3aMETHOE YBeJIHUeHHEe HUX
SIPKOCTH O/TM3 MOJHOJYHHS U HX CTOHKOCTh MO OTHOIIEHHIO K BO3ZeHCT-
BHIO METEODHTOB Ha IPOTSKEHHUH MHJJINApJOB JIET.

[TpunuBooGpasyroune CUJIbl i JaHHbIE, TIPUBEIeHHbIE BT, 7 00 yIUIH-
HeHHUH 3eMHBIX CYTOK, MOKas3bIBaloT, YTO B mpouuioM JlyHa J0MKHA Oblia
GbiTh ropasno Gimxke K 3emne. Hxopmx apsut (1846—1912), cein
BEJINKOIO ecTeCTBOMCIBITATeNsl, pa3paGoTan TeOPHIO, COMNIACHO KOTO-
poii JlyHa korpa-to conpukacanach ¢ 3emseil, npuueM 06a Tena HMeNH
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MepHol BpalleHHsA OKOJIO 7 YacoB; BIOCJAEACTBUH T0J JeHCTBHEM pe3o-
HAHCHBIX TMpHJHBooGpasyomux 3h(eKToB OHH pa3beAHHUNCE. Teo-
puto JlapBuHA HeJIb3si NPH3HATb LIEJHKOM, TaK KaK BS3KOCTb CHCTEMbI
3emasi — JIyna po/mkHa Oblaa Obl NPENSITCTBOBATH HX Pa3belHHEHHIO.
Tenepb MBI K TOMY K€ HMeeM Cepbe3Hble OCHOBAaHHS CUHTATh, YTO KaK
3emist, Tak, BePOSITHO, U JIyHa, 06pa3oBa/iuch KaK XOJOAHbIE TeJ1d H 110-
3TOMY pasfenbHo. OIHAKO HeT SICHOTO YKa3aHHs, Ha KaKOM paccTosl-
HUH OT 3eMJd B JeHcTBUTEIbHOCTH oOpa3oBanack JIyHa. BosaMoxHO, ee
paccrosiHie OT 3eMJIH B TO BpeMsi OblJIO BABOE MEHbIle, 4eM B HacTosllee
BpeMs, a MOXKeT ObiTb, OHa Obla U coBceM psifioM ¢ 3emaefi. Brina Kor-
JIa-TO HaJeXJa, uTo Ha JIyHe MOIJI0 COXPAaHHTbCS HEUTO BPOJE OKaMeHe-
JIOTO TNPHJUBA, HO Mbl yOeNHJIUCh, YTO s 3TOro JIyHa HeL0CTaTOUuHO
JKEeCTKa.

Tak Kak npuauBoo6pasyomye 3pdeK Tl MEHSIOTCS 00paTHO MPONOp-
IIMOHAJBbHO KY6Yy paccTOSIHUS, CKOPOCTh yhaneHust JIyHer or 3emnn
Obl/la Ha DAHHHUX CTaJUsX Pa3BUTUSA CUCTEMbl ropasjio Gosbliefi, ueM B
Hacrosiee Bpems. Bmecte ¢ Tem, BO3MOXKHO, OLITIO H TaKOe BpeMs, KOr-
na npuauBooOpasywoue shdekTel Ha 3emie NPOABISINCH [OPasio
cusbHee, ueM Teneps. Koiinep faxe npeanosnaraer, 4rto MPHJIXBLL B TO
BpeMsi OBIIH HACTOJNBKO BBICOKMMH — IOPAAKA MONYTOPa KHJIOMETDPOB,
4yTO MMEHHO OHH OKasaJld pellaioliee BJAMSHHE HA TOmorpaduio AHa
OKEaHOB, €CJId CUNTATh, KOHEUHO, YTO Ha 5TOH paHHEeH cTajuu pasBUTHUA
3emsu Ha Hell Obl1a BOJA.

BeccMBICIEHHO CTPOUTb THIIOTE3bl, Kacalollpecss OTAeJNbHBIX TOX-
poOHOCTelt JIYHHOH 3BOJIIOHHMH, TaK KakK HENOCPEICTBEHHbIE HCCIeL0-
Banust JIYHBI JOJIXKHBI MMOCTENIEHHO OTBETHTh HA CTaphble BOIPOCH U MOC-
TaBHTh MHOXecTBO HOBbIX. Ilocanku Ha JIyHY NO3BOMAT NPOHHKHYTb
B TallHBI 9TO¥ «GOTHHU HOUH». Ee IpeBHSS KOXKa HeceT Ha cebe «HnepBo-
OBLITHBIE OTHEYaTKH», 6Ojee ApeBHUE, UeM JIIOOOH elle OCTaBIIMHCS Ha
3em/e, a ee UCTOpHS BO3BpalllaeT HAaC K TeM AHAM, Korja 3ems Obuia
elle MoJoJa.
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FOnurep — raaBeHcTBYIOMAA TIIaHeTa

Or cypoBoit Gecmioauou Jiytisi 00paTUM Tenepb Halle BHUMaHHE
Ha MOJIHYIO MPOTUBOIONOKHOCTL BCeMY, 4TO mpHcyile JIyHe,— Ha Ko-
Jocca cped muaner — fOnuTep, NMOBEPXHOCTh KOTOPOro MpeicTaBiisier
coGoii apeHy GecrnopsiioUHBIX HENpPeKpalldiuUXcst U3MeHeHui. Mol
HAaXORHM 3Ty MJIAHETY HaA PAcCTOAHMH OKONO 640 MAH. KM OT Hac; Macca

Puc. ]04;_ [Onurep. Io poTorpaduam, crenannpiv ¢ 5-METPOBBIM TEJIECKOMOM C HHTED-
BaJioM B 50 mun, 3aMETHO BpallleHHe NJAHETbl H JBHKEHHe TeHH CIyTHHKA 710 JHCKY.

ee cocraBiser Oonbine 300 macc 3emsn, a 00beM MpeBbIaeT 00beM
Hauleil mianetsl 6ogee, yeM B 1000 pa3. B teseckon IOmuTep BBINISIAUT
KaK 30JI0TOH [HMCK, MepeceteHHblli TeMHLIMH M CBET/JbIMH TOJOCaMH,
UIYUMMH [PUMEPHO napaniensHo. B rnasa 6pocaroTcs KpacHOBaThle
WJTH Kognquesué OTTEHKH LBETOB, B TO ’Ke BpeMms MBI 3aMeuaeMm Herpa-
BHJIBHOH (popMbl 06/1aKO00pasHble MATHA, Hapyllalollue OQHOPOAHOCTH
nosioc (puc. 104). Jluck KaykeTcsi cjerka BBITAHYTHIM B HamnpaBlIeHHH

e L

MoJoc, M THIATeJbHble M3MEPEHHs MOATBEPXKIAAIOT Halle BrledyaT/]eHHe;
JMaMeTp B 3T0M HamnpaBjednn Ha 1/15 Goabiue, uem B MeprneHHKy1sap-
HOM HamnpaBJ/eHHH.

3a uac Hab/OJeHHH BHAHO, YTO MJaHeTa 3aMeTHO MOBepHYJach,
KaK 3T0 MOKa3aHo Ha puc. 104; monmubll 060pPOT BOKPYT CBOEH OCH
[Onutep 3aBepmaer Beero 3a 9 uac. 55 mut. HaGmonas KOmirep B cie-
AYIOILYI0 HOUb, Mbi OOHAPYKHBAeM, 4TO :
MOJIOCHl M JpyrHe XapaKkTepHble YepThl
MOBEPXHOCTH B OCHOBHOM OCTa/IiCh TeMH
JKe, 4TO M HaKaHyHe, HO 4TO JeTasH
HeMHOI0 H3MEHHJTHCh (CpaBHHTe JABe (o-
torpapuu Ha puc. 105). 3a HECKONBKO
He/lelb CTPYKTypa MOJIOC MpeTepreBaer
3HaulTeNbHble U3MEeHeHHs, XOTS OOIIMH
XapakTep OCHOBHbIX JleTajiedl OCTaeTcs
HeH3MeHHbIM. Tak Kak oCb BpalleHHs
1J1aHeTh TePNeHHK YIS PHa K MJI0CKOCTH
MeJJIeHHO H3MeHsIIoIUXCcs 110JI0C, MOo-
JIOCHI JIOJIKHbI ObITb C/I€ICTBHEM CHIaHT-
CKHX «I1accaToB» WJIH aTMOCHEpHbIX
TeUeHHH, MapanIe/bHbIX 3KBATOPY.

B camom gene, lOnutep Bpamaercs
oyeHb ObICTPO, MPHUUEM PACHOIOHEHHAs
BO/IM3H 3KBATOpa 30HA ABHO BpallaeTCs
6bicTpee, UeM 30Hbl. HAXOUSLIMECs Ha
6osiee BbICOKHX minporax. Ee nepuox
BpallleHHs] PUMEPHO Ha O MUH. MeHblie
1 coctaBasier Bcero okoso 9 uac. 50 MuH.
ITepuonp! Bpalllenus ot 9 uac. 51 mMuw.
10 9 yac. 53 M. HabmMOIAOTCT PELKO
1 K TOMY Ke HX BeIMUMHA HE OCTaeTcst
IOCTOAHHON. DKBATOpPHalbHas 30Ha Bpa-
niaetcsi co ckorocTeio 40 ThIC. Km/4ac.

Puc. 105. FOnutep B 1928 r. ®o10-

b e 3 rpaduu, CAeNaHHbIE C HHTEPBAIOM
Bosuukawmas NpH  TaKOH CKOPOCTH 49 1/, yacos, moKaswiBaioT H3Me-

LIEHTpOOEKHASL CHJla, Jlaxke €ecqd OHA  wenws B Goabiom Kpachom [1aTHe
JefCTBYeT ITPOTUB CHJIbI TIPUTSXKEHHsl, M ABHXKEHHs 061aKOB BGIHH HEro.

Kotopast B 2,6 pasa 6o/ibliie, 4eM CHJIbI OGpature BHHUMAHHE Ha MATHA,
oTMeueHHble crpenkamu. (Poto-

NPUTS2KEHHSI HA TOBEPXHOCTH 3emu, rpadus Craiidepa, o6cepBaTOpus
JIOCTATOYHO BeJHMKa JJIsl TOTO, UTOObI Jloyana.)

3aMeTHO C2KaThb IIJIaHETY, UTO MbI yKe OT-

Meuasi Bblile. OIHAKO CxKaTHe 3TO He TaK BEJIHKO, KaK MOXKHO OblIO
6bl OHAATh, ecau Obl Heapa IOmurtepa ObulM MOLOOGHBL  HeapaM
3eman. COOTBETCTBYIOLIHE BBIUHUCAEHUS I[1OKA3bIBAIOT, UTO OTHOIIEHHE
MJIOTHOCTH LeHTpanbHbIX obsacteit FOnuTepa K MIOTHOCTH BEPXHUX CJIO-
eB JOJKHO ObITh OO/MbINE, UEM aHAJIOrMUHOE OTHOLIeHHe s 3eMilH.
TakuMm 06pa3omM, yBeJHUeHHE TJIOTHOCTH OT NMOBEPXHOCTH K LEHTPY AS
IOnutepa NMPOMCXOAHT OTHOCHTENBHO GbiCTpee, 4eM s 3emiu.
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dTo HeoObIUHOE pacmpenenenue mioTHocTd y IOnuTepa nprobperaer
oco6oe 3HaueHHe, eCJH Mbl NMPUIIOMHHM, UTO CPeIHss IUVIOTHOCTbH BCeH
nJ1aHeThl Bcero Juib B 1,33 pasa Goublie MJIOTHOCTH BOABL. Bricokast
KOHIIEHTpalllsl BelllecTBa - K LEHTpPY TpebyeT, uTOObl BHEIIHHE CJIOH
ObIIH TOpPa3fo MeHee MJIOTHBIMH, YeM BOZAA. TaK Kak HaM H3BECTHO OYeHb
MaJjio TBEpABIX MM AKUAKHUX BeLeCcTB, INIOTHOCTb KOTOPBIX Obl1a Obl CTO/Ib
HU3KOIl, HaM CJIeflyeT ClenaTh BbIBOJ, UTO BHellHHe cJoH lOmutepa siB-
JISIOTCSI Ta3000pa3HbIMU MM COCTOSIT M3 CaMbIX JIETKHX MaTepHasoB.

CymiecTBOBaHHE OYeHb MNPOTSKEHHOH B IVIyOHHY aTMocepbl IOJ-
TBEeP2KAaeTCsl HEKOTOPBHIMH HEMOCPeNCTBEHHO Hab/ofaeMbIMH JeTal AMH.
Camoe yBUTeNbHOE 13 Bcex 06pa3oBaHuii Ha nmoBepxHocTH IOnuTepa —
6onpuioe Kpacuoe I1sitHO, BiepBble 3ameueHHoe B 1878 r. OHO BbINISLEI0
KaK KHPIHYHO-KpacHast 00JacTh, BbITAHyTas npuMepHo Ha 50 000 xm
(moutH Ha uethipe AuaMerpa 3emsu!) B HanpaBldeHHH, MapalleJbHOM
3KkBaTOpy. Ero Bce emle MOKHO Hab/0aTh B BUJE OBAJIBHOIO MsATHA, OK-
packa M XapakTep KOTOPOrO MEHSIOTCSI, HO HHUKOIJa OHO TaK HH Gpo-
cajloch B IV1asa, KaK B MepBble HECKOMBKO JeT nocse oTKphiTHs. Ha puc.
106 npezcraBnensl dororpadun IOmurepa ¢ Kpacubiv [1siTHOM, chenau-
Hble B CHHEM H KpacHOM cBere. B cunem cBere [1ATHO BhIZensieTcsi Kak
TeMHOe 0Opas3oBaHKe Ha (oHe AHCKa NaaHeTel. B kpacHom csete [1sTHO
NOYTH Hcue3aeT. Benwlit mpeamer Obut OBl OAMHAKOBO XOPOLIO BH/ieH
B 000MX LiBeTax, TOTZa Kak KPAaCHBIH NPeAMeT CHHHH CBET OTpaKaTb He
MOJKET, TM03TOMY, KOrZa ero (oTorpadupyioT B CHHEM CBeTe, OH KaxKeTcs
TeMHbIM. CrefoBaTenbHO, GecrnpuCTpacTHBIH «ryas» (oTorpaduueckoii
IJIaCTHHKHU TIOATBep:kAaeT KpacHbiil 1Bet KpacHoro [1aTHa. B ocHOBHOM
KpPacHOBaTblil OTTEHOK APYIUX JeTajqell TakxKe MOATBEpKAaeTcs Ha
puc. 106.

Boasumioe Kpacnoe I[1saTHO, yuacTBysT B paBHOMEDHOM BpalleHHH
IJiaHeTh!, 06/ajaeT 3aMeTHbIM ApeddyIoluM JBHKEHHeM; OUH H3 Ca-
MBIX NpUJEKHBIX HeeaegoBatesneil FOnuTepa — [Tk — cunraer, o ITa1-
HO JlaeKO OTKJIOHSJIOCh OT CBOErO THIATeNbHO BHIYHC/AEHHOIO CPeIHero

nonoxkenus. Taxkas CcBOOOJA JBHIKEHH ST HEOCIIOPUMO JOKasbiBaeT, 4TOr

[TsatHO mpeicTaBasier coboif Kakoe-TO mJaaBamoliee oOpasoBaHue*). Ha
noBepxHocTd OnuTepa Hab/MIOAOTCS M Apyrue TakzKe IOAYIOCTOSIH-
Hble 06pa30BaHusl, U BCe OHU A0 HEKOTOPOIl CTENEeHN XapaKTepHU3YITCs
61y2KAAI0MUM [BUKEHHEM.

3 HenocpeacTBeHHBIX HaOJIOJEHHH HAM M3BECTHBI TPHU XHMIyec-
KHX BeIleCcTBa, BXOASIIUMX B coctaB atMmoc(epst [OnuTepa — XumMuyec-
KHI1 37IeMEHT BOJOPOA H COeIMHEeHHSI — aMMHaK U MeTaH (00JOTHBIH ras).

*) TugpoAnHaMHyecKHe pacyeThl MOKasbiBaloT, uto ABmKeHune Kpacnoro Ilatna
HEBO3MOXKHO OOBACHHTEL, HCXOJA H3 THIOTE3bI «IiaBaiomero o6pazosanns». C 1pyroif
CTOPOHBI, €CTh YKa3aHHsi HA TO, YTO CKOPOCTh BPAllEHHs TBepPJOro Teja MJIaHeThl HCTIbi-
THIBA€T H3MEHEHHsT Bo Bpemenn. BepositHo, Kpachoe [TsTHO CBsI3aHO € TBEPOi MOBEpX-
HOCTBIO, XOTSI XdpaKTep 3TOil CBS3M HEe BHIICHeH. B mpomwiom NMpeanonaranoch, uto
OHO PACTONIOKEHO HaJ 00JIACThIO C CHIBHOH ByJKaHHUeCKod AaKTHBHOCTbIO. Muorune
COBPEMEHHBIE HCCE0BATENH ¢KIOHHbI CYUTaTh, uto KpacHoe IlsiTHO-00pasyercs B pe-

3yJbTaTe OOTEKanus aTMOC(EpPHBIMH TEUeHHSIMH HEeKOTOPOH KPYMHOH AeTann nosepx-
HOCTHOTO penbeda — JAub0 OOIHPHOrO nJaro, JHO0 HH3MEHHOCTH. ([Ipum. ped.)
Bur iy R

=~

Puc. 106. HOmurep, cdororpadpuposanupit C 5-METPOBLIM TENECKONOM B

cuHeM cBeTe (BBepXy) M KPACHOM CBere (BHH3Y). 3aMeTbTe, 4TO B KpPACHOM

cere Goibmoe Kpachoe IITHO MO CymecTBY HCUe3aeT. BuiHbl Takke
['aHuMe] M €ro TeHb.
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Onpezenenne XHMHUECKOrO COCTAaBa rasa Ha paccrostHun cBbie 600
MJH. KM — CBOEr0 pojia HpOsiBleHUe BOJMILEOHOH CHIBI HAYKH. X HMH-
YECKHH COCTaB ONpPeNeNsioT NpPH MOMOLIH cnekTporpada — npa6opa,
KOTODBHIAl pasjiaraeT CBET HA €ro COCTaBHBIE IBETA W ¢ororpapupyer
BCIO TIOCJIEJ0BATE/IBHOCTE LBETOB OT YJIbTPAQHONETOBOrO CBeTd, 3a KO-
TOPBIM CJIEAYIOT CHHHUM, 3eJIeHblil, JKeIThiil, KPAaCHbIi — 10 HHppaxpac-
HOro. AHaIM3HpyeMblii CBET cHauana MPOXOAMT yepes3 BXOAHYIO [lefb
cnektporpada (puc. 107), a 3artem uepes AMH3Y K NpPH3Me — CePAILY

Hemovyiurx 1 T

CoEma
Hers

Domonmacmunxal Puoremmssi’

Puc. 107. Cxema cnextporpada. OnTHUECKOe AefiCTBHE JIMH3 He [0KA3AHO.

npuGopa. [Ipusma pasnaraer cBeT Ha ero COCTABHbIE LBeTa, 06Pasyio-
ude crexTp. [1o xapakrepy cnekTp cXolleH ¢ pafyroi ¢ Toil JHIIb pasHH-
llef, uTO L{BeTa B HEM pasjie/ieHbl ropasio nyuiie. Bropas JinH3a ciekTpo-
rpada cayKuT 4714 OKyCHPOBKH CIIeKTpa Ha (hOTOrpaduuecKofi m1acTiH-
Ke, rje, COGCTBEHHO rOBOPH, U NOJYyYaeTcsi GUKCHPOBAHHBII OTIEYATOK
cnektpa. [lpn anutenpHoii Beiepskke (oTOrpaduueckass SMYJbCHs
MOZKET 3apPeruCTPHPOBATE opasio Gosee cnabblii CBET, 4eM LOCTYIIHAI
BOCIIPUATHIO HEBOOPYKEHHOIO Ilaza.

Cnektporpa nosBoisier pewTh psii TPYAHBIX IS HAc 3anau,
B TOM 4YHCJIE€ OJHY M3 CAMBIX BaXKHBIX — OTOXIECTBJICHHE XHMHUECKHX
5JIEMEHTOB M COGIUHEHHUH, BXOAALIMX B COCTAB ra3oBoi cMecH. CBeT, KOTO-
DIl HCXOZHT OT M3JIYYAIOUero WK MNOIVIOMAILIEro ra3a, packphlBaer
Xxapakrep 3Toro rasa. Kax/iplit aToM HIIH MOJIeKYJia MpeicTaB/IseT cO6Of
MHKDOCKONUYECKHI BHOPATOP, KOJ€GaHUs COBEPINAIOTCS 3JIEMEHTAPHHI-
MIl OTPHUATENBbHO 3apAKEHHBIMH YaCTHLAMH — 3/1€KTPOHAMH, KOTOphIe,
HaXo[sICh HA CBOUX OpOMTAX, ABHXKYTCS BOKPYT 6GOJIEE TAXKEMbIX MOJIO-
JKHTEJIbHO 3apSKEHHBIX sijlep aToMOB. BXojsuue B cocTaB MOJIEKYJIbI ABa
unn GONbllee YHCJIO aTOMOB TaKkKe BpaILaioTCst H KOMEOIIOTCH APy
OKOJIO IpyTa, B TO BPeMst KaK BXOJAIIHE B COCTAB aTOMOB 3JEKTPOHEL,
Bpallasich BOKPYT siliep, ABUKYTCS IO CJIOKHBIM TPAEKTOPHSIM.

Bce aTu 1BuKeHN s 1 BpallleH s B aTOMaX U MOJIEK yJ1aX COOTBETCTBYIOT
OnpeJeNeHHbIM JUCKPETHBIM KOJMUECTBAM SHEPIHH, MPELesbHO MasbiM,
HO XapaKTepPHBIM JJIs KaxK/I0ro aToMa MJIH MOJIEKYJIbl JAHHOTO BEIECTBA.
Koraa npu usmenenuu suepruu KoseGaHus (3HepreTHyecKux mepexonax)
aToOM TepsleT CBOIO 3HEPTHIO, 3Ta 3HEPrUs H3j1ydaercs: B IPOCTPAHCTBO
B BUJle ¢homoHa cBeTa (WJIH K6AHMA cBeTa, T. €. CaMOH MAaslOH eIHHHIb]
M3/1y4aeMoi 3Heprun), XapaKkTepH3yiouerocs OnpeleeHHEIM KOJHUecT-
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BOM 3HEpIrHH, ONpe/ieJieHHbIM LBETOM (eCIM OH BHIUM [J1a30M) M Onpejie-
JIEHHOH JJIMHON BOJHBI KOjeOaHHs. DTH CBETOBble BOJNHbBI OTHOCATCH K
TOMY 2Ke CeMeHCTBY, UTO U PalHOBOJHBI, HO ropasio Kopoue ux. JJauHbl
BOJIH KPACHOrO CBeTa COCTABJSIOT OKOJIO ILECTH AeCATHTHICAUHBIX MHJI-
JIUMETPA, a BOJIHBI CHHE-3€JICHOrO CBeTa HMEIOT JJIHHY BCEro TONBKO
MSATh JeCATHTHICSAYHBIX MuyauMerpa. VHdpakpachble uan TenJoBble
BOJIHBI MOT'YT OBITb B HECKOJbKO pa3 NJHHHEE, YJabTpadHO/eTOBbIE
BOJIHBl — KOpOYe.

CrkaThlil pacKajeHHBIH ras, naxomsuwiicsa 6an3 nosepxnoctd Cosn-
ua, IOChIIAeT JIy4d CBeTa BCeX LIBETOB, T. €. BceX AMHH BoaH. Koraa

Puc. 108. Cnegrporpammel JIyHbl H nsaner-rurantoB. DoJdiblune

TEMHBIE IT10JI0CHI IOTVIOIIEHHSI, OCOOEHHO BbIIEJSIONIHECS] B CIEKTPE

Henryna, o6s3aHbl cBOHM TpoucxoxkieHueM MeraHy. (Crnektpst
nosyuensl Cnafibepom Ha obcepsaropuu Jloysasna.)

TAKOH HelpepbiBHBIA CBET IIPOXOAUT Yepes CJIOH XOJIOLHOIO rasa, Kakum
siBsieTcs Hama atMocdepa uiau atmocepa lOnutepa, Kosmebumomuecs
ATOMBl H MOJIEKYJIbl aKTHBU3HPYIOTCSI U BBIXBATBIBAIOT W3 MYy4YKa CBET
TOYHO TeX AJHH BOJH, KOTOpble XapaKTEePHbl AJI UX SHEPreTHUECKHX Ile-
pexofoB. Koria Mbl aHanusupyem CBeT NPH MOMOLLM CleKTporpada,
Mbl H3MepsieM AJIHHbI BOJH YyTPaueHHOro CBeTa H, TaKiM 06pa3oM, OTOXK-
NecTBJSIEM aTOMHBIX HJIM MOJIEKYJSIDHBIX MOXUTHTeJeH, OTBETCTBEHHbIX
3a 3TH noTepu. B Tex IIHHAX BOJH, B KOTOPBIX H3Jy4YeHHE YyTpaueHo,
B CIIeKTpe BHIHbI TEMHBIE AUNHULU.

B armoctepe tOnnTepa 3a rorepu B ciekTpax, NoxasaHHble Ha pHC.
108, oTBeuaroT MOJIEKYJIbl aMMHAKa U MeTaHa. B crekTpe Apyrux rurast-
CKUX TiaHeT mpeoGiafaeT MeTan. OcTanbHble TEMHbE JHHHH, KOTOphIe
BHIHBl B 3THX CMNEKTpax, CO3JaloTcsl rasamu BHewnero caosi Conmua
¥ 3eMHOH aTt™ocgepoit. Jlanamy (o6cepsaTopust Maynt Buscon) yaanoch
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OTOZKAECTBHTL MOJOCHI METaHa W aMMilaka MyTeM HaG/IONeHH s creKkTpa

KaK10ro U3 HHX B OTAEIbHOCTH B 18-MeTpoBOil 71a60paTOpHOi TpyGe.
OH ycTaHOBHJI, UTO IHHBI BOJH CBeTa, NOTEPSIHHbIE MYUYKOM, OTpa3KB-
LIHMCS OT 3ajHell CTeHKH TPYGHI, T. e. ABa/Ibl NPOLIEILHM yepes Hee,"
COBMNANAIOT C JUIHHAMH BOJH, CBET KOTOPHIX OTCYTCTBYET B CIeKTpe
fOnutepa*). Crnoit ammnaka Tomuuuoii okomo 10 NP HOPMaJbHOM
aTMOC()epHOM JaB/€HHH 3KBHBAJICHTEH KOJIHYeCTBY aMMHaKa B aTMOC-
¢epe FOnurepa 10 Toit r1y6HHBl, HA KOTOPYIO IPOHHKAET COJHEUHBII CBET
A0 TOr0, KaK STOT CBET OTPpa3uTCs 06paTHO K HaM. COOTBETCTBYIOMLAS TOJI-
IIHHA 1/ MeTaHa COCTaBJsET OKOI0 150 .

Y2Ke OAHO TONBKO MPUCYTCTBHE 3THX He COBCEM OGBIYHBIX [430B cpa-
3y e yKashiBaeT Ha TO, uT0 B atMocepe IOmutepa mMHoro Bosopoza.
Ammuax (NH,) coctout u3 oguoro aTOM4 d30Ta U TPeX aTOMOB BOIOPOJA,
a metal (CH,) conep:kuT ofiH atom yriepoia u YeThbIpe aToMa BOLOPOJIA.
Mbt MOKeM clieslaTh BBIBOJ, 4TO B armocepe IOnutepa Bogoposa Tak
MHOTO, HTO OH COEAHHHJICS CO BCEMH HMEMOMIMUCS TaM aToMaMil yIJe-
pora u asora. Kuce, Kopnuce u Kuce (Haumonambhoe 010po cTaH-
Aapro CIIIA) Ha ocHOBe CHEKTpaNbHBIX HCCAENOBAHHIL yCTaHOBH.HH,)
410 B atMocepe FOnwrepa KonmmuecTBo BOoOpoa npu gaBnenun na YPOB-
He MOpsi He MPEBBILIAET CJI0s TOMIIMHON OKOJIO MOy TOPa KHIOMETPOB **) /
BeposTHO, BOIOPOX COSNMHMIICS TAKIKe U C HMEBIIMMCS CBOGOMHBIM KuC?
JIOPOZIOM, B pesy/ibTaTe uero obpasoBaiachk Boia (H,0), Ho Bojga 3a-
MepsJla i ocesia Ha IHO aTMOocdepsl, CTaB HeAOCTYNHOM 1151 HaGIIOeH i1,
Ecin 370 neficTBHTeNbHO TaK, TO JaneKo BHU3Y 1OJ| o6naxkamu Ha [Omnu-
T€pe BIOJNIHE MOXKET HAaXOAUTHLCS TOJICTBIA CJIOH JbJA.

YTo0bl ysHaTh MOGOMbBLIE O TpPHPOLE armocepel [Omutepa, Baym
u Koyx npu momomy mnosnytopamerpoBoro pediiekTopa obcepBaTopuu
Maynr Buscon naGmionanu 20 Hosbps 1952 r. nokpeitie IOnuTepom
3BesJibl 5-if Bennunuel ¢ OBHa. Mamepsisi ckopocTs, ¢ KOTOPOH HCue3
cBeT 3Be3jibl, baym u Koya Belunciminm pebpakuuio cBeta B aTMocdepe
YOnuTepa, a orciona onpenenuiu, Kak yMeHblIaeTcs MIOTHOCTb ATMOC-
epet ¢ yBenuuenueM ee BbIcOTE. OHH YCTAHOBHIM, YTO IPH M3MEHEeHUH
BbICOTHI HA 6—7 KM IIOTHOCTh aTMOC(epbl NafaeT B ABa pasa. Ecan u3-
BECTHBI TeMIIepaTypa aTMOCHEPEl H CHJIA TSKECTH, TO NOJYYeHHbIE CBe-
JleHHsi 00 H3MEHEHHH IJIOTHOCTH MO3BOJISIOT ONpPeNeNHTh cpeaHuit mo-
JIeKYJIAPHBI Bec collepaluxcsl B aTMocdepe rasos. Hanpuwmep, mo-
JIeKYJISIDHBIl BeC BOLOPOAA paBeH 2, aTOMHBIH Bec resius 4, aTOMHBI Bec
yriaepoaa 12, mMonekyJsipHbIii Bec MeTaHa 16, aToMmHblil Bec a30Ta 14,
MOJIEKY/ISADHBIH Bec aMMuaka 17, aTOMHBIi Bec Kucaopona 16, MOJIeK Y -
JspHBIH Bec Bogbl 18 u T. A. Tlpunas mns TEMIepaTypel aTMoctephl
YOnutepa pasymuoe snavenne, Baym u Koyx nauwu, uto CpefHHi MoJe-
KYJAPHBIA Bec aTMocdepsl 3aK/I0UeH B NHanasoHe oT 1,8 10 5. UK
BBLIBOIUT CpeHIO Bequunty 3,3. Tak Kak mopnuuHas ray6uHa aTtMoc-

*) ABTOp nOmyckaer HetounoCTh. [IPHOPHTET OTOMIECTBJEHHS MOJIOC NH; u CH,
B CNeKTpax OOJIbMIMX MJIAHET NPUHALJIEKUT Buabznry. (pum. ped.)

**) Mo cospemennbM JanHbIM KoauuecTBO H, B armocdepe IOnutepa namHoro
(Bo3mOKHO, B 100 pas) GoJbuie, yem yKasbiBaeT aBTOp. (Mpum. ped.)
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thepbi OmuTepa, oueBunHO, rOpasno Gonbile MPHBEACHHOH K 3eMHOMY
IaBAeHHI0 Ha YpPOBHe MOPs I101yTOPAKHJIOMETPOBOH BOLOPOAHOH
aTMoctepsl H TaK KaK MeTaH M aMMHaK He J1aloT aTtMmocdepbl 6OMb-
oA TIyOHMHBI, TPEACTaBAsSETCsl BePOATHHIM, uTo atmoctepa [OmnuTtepa
B OCHOBHOM coctouT u3 reausi. OnHaxko, o6paTHBIIKCE K BHYTPEHHEMY
cTpoennio IOnutepa, Mbl YBHJHM, YTO IONBITKH OOBSACHUTL TaKoe 6OJb-
1I0e COjleprKaHHe Teisl CTalKHBAIOTCs ¢ CePbe3HbIMU 3aTPYAHEHHSIMHU,
KOTOpble MOKa ellle He paspelienbi®). &

B cTpemieHHH MOHSATH, BC/IEACTBHE KAKHX NDHUYHH TaKas MaccHB-
Hasi miaHera, Kak [Onurtep, MoxeT o6majgaTh CpefHell MIOTHOCTbIO,
B 1,33 pa3a MeHblled IJIOTHOCTH BOABI, €CTECTBEHHO MPEINOJI0XKHUTh, uTo
IOnuTep cOCTOMT B OCHOBHOM H3 BOLOPOJA, TaK KakK BOLOPOL — CaMblil
Jierkui asmemeHT. CxemMaTHueckasi MOZieslb BHYTPeHHero ctpoenus Omu-
Tepa Gblia noctpoeHa B 1934 r. BunpatoM. B 5T0i MOZenn BHelIHKE CI0H,
3aHuMalonue nepsble 18% paaguyca, cocTOSAT IVIaBHBIM 00pa3oM H3 CxKa-
TOTO BOLOpPOAA, caenyioumue 39% 3anonHeHsl caoeM Jbla, a OCTallbHble
43% npuxonsATcs Ha MeTaliauuyeckKoe TBepiaoe sapo. ITox JeiicTBHEeM
IPOMaJiHOTO JAaBJIeHU S JIefl CJKaT A0 JIOTHOCTH, B 1,5 pa3a npeBrlaioniefi
IJIOTHOCTh BOJBI, BOAOPOJ — A0 miaotHocTH 0,35, B TO BpeMsi Kak nJioT-
HOCTh sapa mpeanosnaraercsi pasHod 6,0. Oxnako B 1948 r. Pawmseit
(Auraus) mogcuntan, uro IOnurtep moe 6o LETHKOM COCTOSITH M3 BOJO-
pola, KoTophlil nmof, AasienueM nopsaka 800 000 aTumocq)ep CTaHOBUTCSH
TBepAbIM Memaarsom. TONbKO BHYTPH BOJODOJAHOH MUIaHETHl, Macca
KOTOpOH Gosbiie Macchl 3eM1H B 70 pa3, MozkeT 06pa3oBaThcsi TAKOE BO-
JIOPOMHO-MeTalJInyecKoe apo. Xopollee npuonuxkenue K IOnuTepy naer
MOJlesb, B COCTaB KOTOpoil BxoauT okoso 80% Bopopoia u TsiKesble aTo-
Mbl, MacCa KOTOPBIX B COBOKYIHOCTH paBHa HECKOMBKHM MaccaM 3eminu,
a octanbHylo uyacTb Maccel lOmuTtepa cocraBasier renuit. Jle Mapkyc
Jonyckaer, uto B leHTpe lOnurtepa uMmeercsi Tsienoe siApo, pajuyc
KOTOPOro cocTaBsier 0ko/0 0,1 paguyca nianers, a IJOTHOCTb B LIEHTPE
npeBbiniaeT B 30 pa3 MIOTHOCTb BOJBI.

[TocKONBKY W3 TEOpUH cJiefyeT, uTo Hejapa IOnurepa NOJIKHHL cO-
CTOSTH GOJIbILEll YacTblo U3 BOJOPOAA, NOJABISIOLIEE COlepKaHHe Teli st
B artmocepe TpeGyeT OTHeNbHOro oObsicHeHHS. Tak Kak BHYTpeHHee
SIAPO IUTAHETBl MOMKET COCTOSTH M3 TBEPIOro BOJOPOAA, KOTOPHIA He
CMelIHBaeTcst ¢ atMocdepoit, HHTepecyIoui Hac QaKT, BO3MOKHO, 00bsiC-
HsIeTCs HEeKOTOPbIM XHMHUECKHM MEeXaHH3MOM, MOJ AefcTBHEM KOTOPOro
BOJOPOJ, CBSI3bIBAeTCsl B COeNMHEHHs, BbIMAaJalol[He HHKe BBbICOTHL 06-
JIaKOB HJIM B CaMblil HMKHHMH CJIOH aTMOchepbl. ABTOp INpeiroJaraer,
YTO NMPUTOK METEOPHLIX MaTepHaoB M3 MEXIIaHETHOIrO NPOCTPaHCTBA
MOT OBbITh JOCTATOYHO GOJIBIIHM, YTOObL CIYXKHUTh NMOCTABIIMHKOM TeX aTo-
MOB, COeJIMHEHHS BOAOPOAA C KOTOPBbIMU GOJbILell YacThiO BBIMALAIOT U3

*) BpiBog dnuka O GOJIBIIOM OTHOCHTENBHOM COZEPIKAHHH re.rmstos arMocdepe
IOnutepa omnGoyen. BeposiTHO, conepxanue H, cocrasisier okono 70% no o6wemy,
okouno 30% He u ocranbupix rasos, Bkmouas NHy u CH,, He Goslee HECKOJbKHX Npo-
uentoB. ([Ipum. ped.)
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atMocdepbl. Bo3MoxKHBEI H 1pyrie oObsicHEHHsI, B TOM 4HCjIe H Takue,
B KOTOPBbIX COJepzkaHue Bojopona B atmoctepe IOnutepa npexmnonara-
eTcs OOJBLIKM.

CoBeplIeHHO ¢.1 VAl ren DKasalacs caMoil 60MbLION Mo pasme-
pam [maHeTol, Kakas 104bKO Bo3MokHa. Ecn 661 Macca KOnurepa Gbiia
ropaszjio Goabile, uJaHera «iana Obl ycaiKy» BCJAEICTBHE 00pa3oBaHust
MJIOTHOTO Apa, a ec/ii Obl Macca OKasajach elne 60JIblie, MaHera crana
Obl u3ayuaroweil cseT 3Be3loit. C APyroil cTopoubl, eciu Obl MJaaHeTa
MMeJla 3HAYHTEJNIbHO MEeHbILIYI0 Maccy HJH COCTOsina H3 Gojee MIOTHLIX
MaTtepHasoB, OHa ONATH-TAKH Aajia Obl yCaaKy B Anamerpe. Mbi pacnona-
raeM JaHHbIMH TOILKO 00 OLHOMW MJaiere, KOTOpasi MOIOGHO IJIaHeTam
COMHEUHON CHCTeMbl ABH/KETCS BOKPYT ApYro# 3esipl. B 1963 r. Bam
Ae Kamn nokasas, uto BOnusn 3Bes3jiibl bapnapia («ieTsias» 3Besja)
MMeeTCsl COMYTCTBYIOULAs e MJlaHera, Macca KOTOPOH MpHMepHO B 1,6
pasa Goubiue maccol FOnuTepa. Brionne peaibHO, uTO AMAMETp 3TOH MJa-
HEeTbl MOXKeT ObIThb MeHblle Auamerpa [Omutepa.

Cocras 6onbumx obnakos IOnutepa nepectan GbiTh HpeaMETOM Of-
HUX TONIBKO riioTes. CBeICHHS O COAepKaHKHi aMMHaKa M MeTaHa B at-
Mocdepe H 0 Temnepatype nosepXHoctd KOmurtepa caykar Kaoyamu K
paspelieliio 310l paHee 3aranounoi npotiemel. Temiepartypa Bepxuefi
FpaHilbl O0AKOB COCTaBsier 0Komo — 123" C — 310 mpuMepHO Ta-
Kasl TeMneparypa, KOTOPYIO H C/lelyeT OXKHA4Tb, €CIU MOBEPXHOCThH

| 70 JORE

niaHeTsl HarpeBaetcst T0/1bK0 Connuem®). [lpu HopmaabHOM aTMOChep- |

HOM /JaBJIEHHH aMMHaK 3aKumnaeT npu —33° u 3amep3aer npu —78° C, a
MeTaH 3akunaeT npu —161° C u 3amepsaer npu —184° C. CrenoBatenn-
HO, ammuak Ha lOnuTtepe HaxOAMTCS B 3aMep3mieM COCTOSHUH, B TO
BpeMsi KaK MeTaH B ra3000pasHoM. CleloBaTenbHo, oGmaKa “ iy
CONCPAATL HECOOMbLIHE KPUCTANJIbl aMMUAKa, HAXONAIIMECT BO B3Be-
[IEHHOM COCTOSIHMH II0A00HO TOMY, KaK B3BelleHbl KPHCTALIbl Jbjla B
seMHbIX obiakax. [Tapel ammuaka, KOTOpble Mbl HaGionaeM, ¢y6.IEMi-
pOBa/lHChb, T. €. HCHAPUIHCb, HE MEPeXOAss B KHIAKOe COCTOSIHHE H3
TBEP/bIX KPUCTA/JIOB, B IPOTHBHOM C/1yuyae OOHAPYMHUTb aMMHAK GbLIO
Obl HEBO3MOZKHO.

Panee B 310/ r1aBe yxe 0TMeUaI0Ch, YTO HEKOTOPLIE 00/1aKa UHTEH-
CUBHO Okpawenbl. Ha ¢otorpadusx (em. puc. 106) oTuetiuBo BHAHDI
H3MEHEHH S OTTCHKOB U II0TYTOHOB HEKOTOPbIX 30H H OO/auHbIX pallOHOB.
DKBaTOpHaNbHas NONOCA BBLINIAAUT B CHHEM CBETe TEMHOI, a B KPacHOM
cBeTe OHA ropasjo MeHee 3ametHa. [lo usery ona kentad. TmarenbHoe
CpaBHEHHE 3TUX NpeKpacHbIX GoTorpaduii OTKPOET BaM MHOMKECTBO  OT-
TEHKOB Hapsily ¢ KHPIHYHO-KPAcCHbIM OTTeHKOM Gosbmioro KpacHoro
[TaTHa. BUIBAT BbICKa3a1 IPEANOJIOKeH e, YTO 06J1aKa 3arpsi3HeHbl TPH-
MeCSIMH METaNJIMUECKHX COeJUHEeHHH, B YaCTHOCTH, COCIAHHEHUSIMH HAT-
pHsl, KOTOpbIE IPUAAIT HHYIO OKPACKY ~OTpa:KeHHUsIM OT GesblX KpHc-
TaJIJ0B. ¢

*) o wnTencusHocTH HHGpPAKpACHOro Haayuenus lONHTEPA NI HErO BLIBEEHA
cpeausisi temneparypa — 145° C.  ([lpum. ped.)
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Camoli TPV 1HOAOCTYNHOH JUIsl BH3YaNbHbiX HaOJIOIeHH 001acTbio
KOnurtepa sBAsieTcs, HOMany#, BEDXHHA NEPEXOLHbIH CIOH MEXKAY 06-
JIauHOH  aTMocdepoli U JieXalluM IOA HUM TbepAbiM cjoeM. Cunaa npu-
TSKEHM S, IefCTBYIONlas Ha BePXHHUE CJOW rasa, NpHBOAHT K ObICTPOMY
yBeJHUeHHIO JlaBleHUsl Ha OOMbIIMX MIyOMHAX B aTMocdepe U Jienaer
TPYAHOU 3a1auy BBIUHCIEHHS YPOBHS, HA KOTOPOM rasbl i o0/aka o6pa-
3YIOT TBepAyI0 OCHOBY. Takoil ras, Kak MeTaH, MOJKeT OCTaThCsl ra3000-
pas3HbIM Jaxke I0C/e CKaTHs 10 OONbLIeH MIOTHOCTH, YeM B OOBIYHOM
TBEpPAOM COCTOSIHHH, €C/IM TeMmeparypa pacTeT ¢ ryOHHOIl, uTO, Bepo-
ATHO, HMeeT MecTO Ha lOmnuTepe. Habmonaemast TeMneparypa IJaHeTsl,

Aranuzamop
Aranuzamop noseprym Ha §0°

Leemosns
soKa

Puc. 109. Tloasipusauust ceera. CeeroBas BOJNHA, TJIOCKOCTh KOJIeOaHUH KOTOPOil
COOTBETCTBYET IMJOCKOCTH aHaIM3aTopa, MOMKeT NPOHTH yepes Hero, ecjH e aHajH-
3atop noBepHyT Ha 90°, CheT uyepe3 HEr0 He NPOXOAHT.

B COIJIACHH C MPELNONOKEHN IMH, TOKa3blBaeT TOJBKO, uTo lOnuTep mne-
TycKaeT He CJIUIIKOM MHOIO Tela; 10 MHeHHIO DMHUKa, OH H3JIyyaeT H3
HEJIp CTOMBKO Ke TemJa, CKoIbKO nosnyuaet ero ot Connua. Takum oGpa-
30M, Gosiee ryyOOKHEe CJIOH MOIYT ObITb FOPasjio Tem/jiee BepXHHX.

[Tokoitupii JIno (PpaHiysi) paHee npuUMeHHJ K u3yueHuio IOnntepa
¥ JIPYIHX HeGEeCHBIX TeJl OUH BaKHLIH METON; OH H3MepSI NoAAPUSALUIO
ux cBera. Kak u3BecTHO, ()OTOHBI UK KBAHTHI CBeTa COBEPLIAIOT KOJIe-
OaHusT, MpHUEM 3TH KOJeOaHHs NMPOUCXONAT B HEKOTOPOH IJIOCKOCTH.
CrennanbHble MOJNSPOUJHbIE (DHABTPE 00/ManaldT CBOHCTBOM IPOMycC-
KaTb CBeT, KosieGaHusi KOTOPOro COBEepLIAOTCS B OAHOH OMpefesreHHOM
mockoetH (puc. 109), U norsomars cBer, KoaedaHus KOTOPOro Mmpokuc-
XOIST B TJIOCKOCTH, TMEPHeHANKYNsPHON K nepBoii muockoctH. [Toutw
BCerja npu OTpaXKeHHH CBeTa OT KaKoi-T1H60 MOBEPXHOCTH CTeNeHb OTpa-
JKEHH'SI 3aBHCHT OT FeOMETPHUECKOr0 XO0Aa OTPAKEHHBIX Jydefl, OT NpH-
PO/l TMOBEPXHOCTH M TNepBOHAYANBHOH monspusaunu cBera. Coneu-
HbI CBET M CBeT GOJBIIMHCTBA OOBIYHBIX HCTOYHHKOB HEMOJSIPH30BaH;
3TO O3HA4yaeT, YTO CBEeTOBble KOJIeOaHHs COBeplIaloTcs GecropsouHoO
BO BCeX IJIOCKOCTAX MNEePHNeHIHKYJASPHO K HarpasleHHI0 pacrnpocTpa-
Henusi ceera. Ilostomy mosmsipusaumsi paccessHHOrO WJIH OTPaxKeHHOro
COTHEYHOTO CBeTa 3a4acTyio JaeT HaM CYIleCTBEHHbIe CBEeHHst O MpH-
pojie paccenBaloIIero Uiln OTpaxkaromiero Mmatepuana. T ak, cBer Heb6a oka-
3bIBAETCS CH/IBHO TIOJISIPH30BAHHEIM, KAKUM ObIBaeT CBET, OTPaKEeHHbIi
NpH KOCOM MaJieHnH OT KAKOH-THO0 MOBEPXHOCTH U KaKHM MOKET GbiThb-
COJIHEUHBIl CBeT, OTpa)<eHHBbI OT IIocce.
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Honbproc (PpaHuKs) CBOMMH [OJSPH3aUHOHHBIMA H3MepeHH IMU
NpeicTaBJsieT MOYTH HEONPOBEP:KUMOe J0Ka3aTeslbCTBO TOro, 4to B aT-
moctepe IOnmuTepa conepKUTCS HEUTO, BPOJAE TyMaHa H3 MeTKHX YaCTHI
¢ HauOonblled KOHLEHTpalueHd B CBETJIbIX 3KBAaTOPHAIbHHIX 30HaX H
MeHbllIeH — HaJ TeMHBIMH TOSICaMH, a HaJ MOoJI0CaMH 3TOT TyMaH OTCyT-
CTBYeT.

B03MOXHO TaKzKe, YTO HUKAKOH 4eTKO BbIPa:KEHHOH IPaHMIIbI TBEp-
JI0il MOBEPXHOCTH BOOOLLE HEe CYILIeCTBYET, a UTO Ha HEKOTOPOM paccTosi-
HHH HH2KE YPOBHS 00/1aKOB ra3bl O4eHb YIIOTHSIOTCS, TOKa He HaYHeTcs,
HaKOHeLl, TOJCTBHIH CJIOH CASIKOTH (MOXKeT ObITh, H3 YaCTHUL[ TBepAOTrO
ammiaka). CiagKOTb CTAaHOBHTCSI C TJIyOHHOH Bce MJIOTHee, NOKa He
OKa3blBaeTcsl MO CYIIeCTBY TBepHoil. B0O3MOXKHO, 3TO MPOMCXOAUT Ha
rny6utne 80 Km HHUXKe BepXHell rpaHHLbl 0671aKoB *).

[TponomxurensHoe cyuectBoBanue Kpachoro ITsaTHa u Apyrux 1mo-
JIyTIOCTOSIHHBIX JieTasell BHOCHT JONONHUTENbHYIO CJIO0XKHOCTb B BONPOC,
Moxer ju fOnuTep nMeTh TBEpAylo moBepxHOcTh. Hauunas ¢ 1831 r.,
nocsie Toro kKak KpacHoe [TsTHO cTano pe3ko BbijelsiolMcs 06pasoBa-
HHeM, MOSIBUJIachb BO3MOXKHOCTb OTOXKAECTBASITh €r0 Ha PHCYHKax**).
[O:xxHoe Tponuueckoe BoamymieHne, MeHee 3aMeTHOe, ueM KpacHoe
[1sTHO, ABUKETCS HECKOJIbKO HepaBHOMEpHO BO/b 3KBaTopa IOmnuTepa,
coBepluasg OAUH OOOpPOT HPUMEPHO 3a ABa ropa. OHO mpubiaukaercs K
KpacHomy [TsiTHY CO CKOPOCTBIO HECKOJNBKO KHJIOMETPOB B yac, YCKO-
psist cBoe JBM)KeHHe, AoroHsier [1siTHO, 3aTeMm, mO-BHAMMOMY, Ha MpOTS-
JKEHHH HEKOTOpOro paccTossHHs TamwuTcs 3a [IataoMm. Ilocne BeTpeun
¢ Boamymenuem IIsiTHO kKak Obl OTHOCHTCSI Has3aj, B TO BpeMsl Kak
Bo3smylieHne mnpojosiKaeT IBHraTbCsl CBOMM myTeM. Takue JBHXKEHHS
3aCTaBJSIOT OTKa3aThCsl OT YyTBepKkaenuil, uto [OxuHoe Tponuueckoe
Boamyuienrie u naxe Kpacnoe TIsaTHO 06yciOB/eHbl HenpepbiBHOMN
ByJIKaHUYeCcKOl JAesTeNbHOCThI0. C Ipyroii CTOPOHbI, TPYAHO YKasaTh
FICTOUHUK HMHOTO POAA AJIs TAKMX CTPAHHBIX MOCTOSIHHO CYILECTBYIOHIUX
o6nakoB. Iluk cuutaer [TATHO KaKMM-TO TBEpIbIM TEJTOM HEOGBIYHOIO
Tuna, o61afalollUM CBOHCTBOM IIJIaBY4eCTH HJIH IO MeHblIeldl Mepe
HEKOTOPO#l Maccoi, o0safaloiiel OTUeTHBO BblpaKeHHBIMH TBEpPAbIMH
SApaMH.

OTHOCHTeNbHbIE IBU2KEHH ST aHaJl0THUHOTO THIIa BUAHEI Ha (poTorpacgu-
six puc. 110. HeGospioe Genoe NsATHO K ceBepy Ot sKkBatopa lOmurepa
HaCTyMaeT Ha TEMHOe MSATHO, HaXOJslleecss HEMHOTO [0XKHee 3KBartopa
(BBepxy u cieBa).[IpoiBuKeHne 3a TpH HeJleJM My NepBOH H BTOPOM
¢dotorpadpusivi BecbMa 3HaunTenbHo. Ha puc. 105 MOXHO BHIETb OT-
HOCHTEJIbHOE JIBUKEHHE CO CKOpocThio 0koy10 1300 ku B cyTkH KpacHoro
[TsiTHa u Gosee TeMHBIX MsATeH 6iau3 Hero. HeGosbloii paspelB BO Bpe-

*) CoBpeMeHHEIE MOJIe]H BHYTPEHHEro cTpoeHus lOnutepa jaior riayOHHY rasoo06-
pasHoii atmoctepnl He menee 1000 xm, Ho He Gosee 20 000 xm. ([1pum. peo.)

#*) Breppele Ha6mopgaTenn o6paTHaH BHHMaHHe Ha Kpacnoe Ilatho B 1878 r.,
KOT/1a OHO BBIIVISIEJI0 OCOGEHHO Pe3KHM U TeMHBIM. [ToToM, aHaIU3HPYsi CTapble HaGJio-
zenus, acTpoHombl Hauwid Kpacroe [IsTHO u Ha Gonee craphlX PHCYHKax (BILIOTh 10
17 B.). (Ipun. ped.)
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MEHH MEXKIy CHUMKaMH H MeHee Pe3KO BhIPaKeHHBIA XapakTep MajblX
MATEH 3aTPYAHAIOT OGHApYKeHHe 3THX NABHMKEHHi HAa PEnpOLyKIHsX.

Ha nporskenun nepnoios, usMepsieMbIx roxamu, AeTain noBepX-
HocTH OmHuTepa MOMHOCTBIO U3MEHSIOTCH, 3a HCKJIIOUEHHeM [OCTOSHHO
npucytctByiomero Kpacuoro Ilatna (puc. 111) u pacnonoxenns oc-
HOBHBIX MOJIOC.

Paznoactponomus He TOBKO cOOBIIMMA PSIL HOBBIX 3aMeuaTebHbIX
cBefiennii 0 FOnuTepe, HO M MOAHSANA HECKOIBKO HHTEDECHBIX BOIIPOCOB.

Puc. 110. Bectpoie usmeneHus na IOnurepe. 3tn dororpadun Gwin 101y YeHbl

(cniea Hanpaso) 14 cents6ps, 6 okrsiGps n 30 HOs16ps 1928 r. Odparure BHHMaHNe Ha

OTHOCHTE/IbHOE JBHMKEHHE HEGOMBIIOro GeNoro MATHA, HaXOXSNUIEroCs YyTh HUKE SKBA-
Topa. (Pororpaduu cienans Cnaiipepom Ha oGcepsatopiu Jloysnna.)

B 1959 r. Bepk u ®paHkiauH (AHCTHTYT Kapuern B Bammunurrowne)
u3yuast paiuo3Bes]ipl C aHTEHHOH, HaCTPOEHHOI Ha BoNIHY 13,5 M, OTKpr:
au, 4yto FOnuTep TOkKE ABISETCS HCTOUHHKOM PanHOM3IyUeHHs, HCIyC-
KaIOIIUM pafuONIyMbl Yepes [ONyNpaBHIbHbIE HHTepBaIbl. 3atem Lllefiy
(ABcTpanus) MpeANpUHSAT MOUCKH Gojee CTapeIX 3anucedi panuoussmy-
yenns lOnutepa. [TpocmoTpeB peructporpammer 10 1951 r., OH oGHapy-

' XKHJ, 4TO paanoussyuyeHre B OCHOBHOM, [TO-BHAHMOMY, CBSI34HO C onpe-

ReNeHHOH 001acTbio mosepxHocTu FOnutepa (puc. 112). Haxke HECMOTpsI
Ha TO, YTO pajHoH3iyyeHue HaGMONAaeTcss He NMPH KAKAOM CIeayio-
mem obopore tOnutepa, HekOTOpHIe O6MACTH Bee Ke M3J1y4aloT pajuo-
BO/IHbI CHCTEMATHYECKH; 5TO yKA3bIBaeT Ha TO, YTO MCTOUHWK Bpa-
L1aeTCA KK TBEPJOE TeO C JOBOJBHO MOCTOSIHHBIM TIePHOJOM — 9 wac,
55 MuH. 29 cek. CeloBaTeIbHO, MBI HMeeM SIBHOe J0Ka3aTelbLeTRO TOTO
uto lOmuTep Bce ke Bpamaercs Kak TBepioe TeO H uTO HaGIIoLaeMble
HAaMH Ha NOBEPXHOCTH 00/JaKa MpPEeACTaB/ISIOT cOBO CHCTeMaTHYeCcKHe
IBUKEHHS aTMOC]EpEB!, NMOLOGHBIE HAMIMM MACCATAM.

['pannosubie Benecku palHousIyueHns IOnurepa, ro cBoeit suep-
CHH COOTBETCTBYIOIIME MUJITHADAY OAHOBPEMEHHbBIX BC!ibIHEK MOJHHH
Ha 3emae, MO-BHAMMOMY, NPEICTABIASIOT cOGOH OYeHb KPaTKOBpEMeH-
HBIE ABJICHHS, MPOAOKAIOUMECS Manble JOMH CeKyHAB. Bpsg au ouy
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Puc. 111. Mepnennnie u3meHedns Ha lOnurepe. Toawl, xorja Obuin

cllenaHbl CHHMKHM, YyKasaHsl Ha pucynke. Ha cdotorpapusx 1914 u

1938 rr. BuaHb Tenu cnyTHHKOB. (Qotorpaduu cuenans Coai-
¢epom Ha ob6cepparopuu Jloysssa.)
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Korga-nu6o Habmojanich BHe AHanasoHa IMuH BomH 10—20 u, xora
Ha Gosiee IJIMHHBIX BOJIHAX UX HHTEHCHBHOCTb HauHMHaeT CUJILHO 0c/al-
NSThCSI HOHOCHEDOH *).

B MHKpPOBOJIHOBOM JHana3oHe (LIHHBI BOJH OKOJO 1 cm) TeMmnepa-
typa IOnutepa oueHp GMH3Ka K ee 3HAUEHHIO, OXKHAaeMOMYy H3 HHOpa-
KPAaCHBIX H3MEPeHHH, HO C yBeJIHUeHHeM JUVIMHbl BOJHbl BEIUHCIEHHAS -
(exkTHBHAsT TemmepaTypa pe3KO Bo3pacTaeT. JTOT (akT O3HAyaeT, uTo

Lonzome (cucmema 1) Lonzoma (cucmema 17)
7 80 180 270 360 90 180 270 360 180 270 360 90 780
7 g 5/ I. T T T T T T T T 7'9 57 I T T T T T

Ase. 20 Ase. 20E
0E
5’5/1//1‘,7[77 Lewm. 1E
/4 WE
20 ._: :_ P s - bAS
M T mmme | T S E
Ui, TRe e I s o s Orm. 1F

Puc. 112. Bennecku paguwousnyuenua IOmutepa B 1951 r. no nauubiv Ileiina.

JleBbift rpaduk JaeT HCKaMKEHHYI KapTHHY HOJNTOTHOTO pacrpejiefeHHsl BCIIECKOB,

NOCKOJIbKY JIJIsl TIePHOJa BPAleHUs] HCTOYHMKOB BCHJIECKOB Obl/1 IPUHST MEPHOJ Bpalle-

HHs BHJHMOH MoBepxHocTH muanetsl (cucrema I). CnpaBa — rpaduk, UCnpaB/IeHHBIH B

NPEANOIOKEHNH, YTO HCTOYHHKH BCIJIECKOB BpAllalOTCsi CHHXPOHHO € TBepAbiM (?)
SIIPOM IIAHETHI.

JenuMeTpoBoe panuousnydeHue [OnuTepa He SBASETCS TEMJIOBBIM.
X apakTepHCTHKH ero MOKasbIBaloOT, YTO OHO FeHepHpPYETCs 3IeKTPOHAMH
GOJIBIINX 3HEPIul, IBUKYIIUMUCS B MAarHUTHOM nojse. KOmuTep nogo6Ho
3emsie HMeeT MarHUTHOE 110J1e H PaAHalMOHHBIH MOsiC, B KOTOPOM Hernpe-
PBIBHO TPOUCXONUT BO3OYXKAEHHE PALUOM3NYUeHUS] HA OueHb BBICOKHX
yacToTax. BecbMa BO3MOXKHO, YTO MarHuTHOe mnose BOkpyr [Omutepa
npumepHO B 10 pas cunbHee mosisi 3eMJId M UYTO MarHUTHas OCb MG-
NOGHO OCH 3eMJIH HaKJOHEeHA HA 3HAUWTENbHBIA Yyros, MOMKET ObiTh, Ha
10°, K ocH BpailleHHsI MJaHeTbl. DTUM, BO3MOMKHO, YACTHUHO OOBSICHS-
eTcs TONyNnepHoIUUYecKHH XapakTep PaJAMOBCIJIECKOB HA IJIHHHbLIX BOJ-
HaX. B oTHOMIEHHH NPUPOABI PaAMOBCILIECKOB BOMPOC MIOKA ellle He SICeH,
HO CYIeCTBOBaHHE paiHallHOHHBIX MOSICOB, MO-BUIMMOMY, YCTAHOBJIEHO
HanexHo. Her HHUero y1uBUTeNbHOrO B ToM, uTo IOnuTep ¢ ero GhicTphIM
BpaLU.EHHEM, BEDOATHO, OﬁﬂallaeT CHJIbHBIM MAarHUTHbLIM IIOJEM, KOTOpO@
TIOPOKAAET TO JKe CaMoe sIBIeHHe, KOTOpoe Mbl Habmonaem BOI13H 3eM-
JI{, HO B ropasfo 6ojiee rpaHAMO3HOM MacluTabe.

*) B nacrosiee Bpemsl CIOPaJHUYECKOe, T. €. COCTOSIIIEE U3 OTJENbHLIX BCIJIECKOB,
panuousnyuenve Onutepa HaG/IIONAeTCA B Manasoxe oT 7,5 40 60 m. 10 TaK Ha3bIBae-
Mbfi JeKameTpoBbiil Auanasod. [IBa Apyrux supa panuousiyuenus lOnutepa — sro
TEIJIOBOE HA BOJIHAX KOpoue 3 CM U CNOKOHHOE (He H3MEHSIONEECs 0 WHTEHCHBHOCTH
CHJIBHO BO BPEMEHH) HETEIIOBOE H3/TyueHHe B JenuMeTpoROM Auanasoue. ([Ipum. ped.)
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Cnymnuxu IOnumepa

B Hameii conHeuHoll cucteme 'ceMeficTBO cmyTHHKOB [Omnurepa —
camoe MHOTOUHCJIEHHOe M Ha UX M3yueHHe MOXKHO ObIo Gbl 3ampocTo
MOTPATHTh BCIO KHM3Hb. 3/€Ch BOCNIPOK3BEEHbl BCe AHHAMUYECKHe Npoo-
JieMbl COJIHEUHOI CHCTeMbl B 1el0M, HO B MHHHATIODHOM MaciutaGe

T

!

Lioaaaaa el I = 1 |
92 a7 aq 70 20 30

Aemporosmuyeckue EguALLyb! Munauonsl KuAoMEmpos
Masumal

Puc. 113. Op6ure cnyrtuuxos IOmurepa. Yerwipe: rannieeBbx

CIyTHHKA U CNYTHHK | ABMIKYTCH 1O HEGONBUIEM IEHTPalbHBIM

op6utam. CTpeskamyi NMoKasaHel HanpapJeHus [BHKeHHA. Jlyru

MaJIBIX KPYTOB OTOOpaXaroT nepeceyenyss OPOHTANbHBIX IJIOC-

KOCTEeH C TJIOCKOCTBIO SKIMNTHKU. VICTHHHblE OPGHTHI He mnepe-

cekaiorcs 6Gnaroiaps pasHbM HakJoHeHHsM. (Cxema mocTpoeHa
HuxonbcoHom.)

(puc. 113). M3 12 OTKpLITEIX JO CHX [IOp CIYTHUKOB YeThIPE CaMbIX KpyIi-
HBIX [IPEBOCXOMIAT 110 CBOeMy GIIecKy calefyiommpii 38 HUMH B TEICAUY . pas,

a cambiii crialuii — B CTO ThICAY pas. |ax kak [anuiedl HaGmopan ue-
Thipe cnyTHuxa IOnuTepa B stupape 1610 r., BCKOpE MOC/IE TOrO, KaK OH
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HOCTpOI/IJI CBO# HepBbII/I TEJECKOI, HX Ha3shlBalOT raJuleeBbIMH CIIYT-

Hukami. OHHU JABHKYTCA 1O HeOObLIAM OPGUTAM, HAHMEHbILAs 3 KO-

TOPBIX paBHa opGuTe JIyHEL, a _HapGObLIAS NIPEBBINAET €e B IATh Pas.
OnHako, Tak Kak macca }Onmepa OrPOMHA, MepHOMbl OOpalleHu s 3THX
CIYTHUKOB T0pas/i0 KOpoue Iepuoja obparienus JIyHsl, OHE COCTABJISI-
10T 0T 1 10 16 cyTok. Cpenu 6osiee cnabblX CIYTHUKOB MATHIA CIYTHHK,
OTKPHITHIH B 1892 r. BapHapiom,
HMeeT TIepHof OOpalleHus uyTh
MeHbILIe CYTOK, B TO BpeMs Kak
BCe OCTa/lbHBIE CIYTHUKH 00Ja-
JaloT 6osee MPOLONKUTETHHbI-
MU MepHONAaMH, K3 HUX CaMBIH
JUIMTENIbHBIA cOCTaB/IsieT CBBIIIe
IBYX “JIeT.

Camble cjabple . CIyTHUKH
AX, Xy nl.n XII) MOKHO
_cdoTorpadupoBaTh JIHIIL TIpU
oMol GoJiee. KPYMHbIX Tesec-
KOIOB; BCe OHU OBLIH OTKPBITHI
_HukonbcoHom Ha o6cepBaTOpUU
Maynt Buncon. [IBa cmyTHH-
Ka BHIHBI Ha pHC. 114, xax
HBIIKA. Tak Kak COyTHUKH
nepemertaioTcs - Ha (poHe Heba
U Tak Kak IJas HX doTrorpa-
dupoBaHusi HEOOXOAUMBI OOMb-
e  SKCIO3UIHH, TeJeCKOI
JOJKEH CJIefoBaTh 3a CIYT-
HHKaMH, TI03TOMY Ha doTomiac-
THHKE  HM300paxeHHs]  3Be3[
IPOUEPUHBAIOT CJIEBL.

BocbMoji, JeBATHIA, ONUHHAANATHIA U JBeHaNUAThlil CIYTHHKH Tpel-
CTaBJIH}OT OC06bII/I HHTEepeC, .TaK KaK OHH, OYIyYHM CAMBIMH JajeKHMH
T CNyTHHEAMH, oTcTosimuMu. ot FOnurepa anMepHo Ha 22 500 000 xm,
_ABHIKYTCsI TIO OPGHTAM.MONSTHO, T. €. B HaNpaBIeHHY, HpOTHBOl‘[OJIO)K-
HOM HarpaBJeHHIO JBHXKEHHS BCEX OCTabHBIX Tes COJHEUHOH CHCTEMBI
(38 HCK/TIOUEHHEM KOMeT), HaXOIAMUXCs B Ipeenax op6urtsl IOnuTepa.
Cawm IOnuTep Bpaulaercss B JIOCKOCTH CBOEH OPOHTHI, KOTOpas MPakTH-
uecKH COBIafaeT C MVIOCKOCThIO OPOUTHE 3eMIt. DTO OTKIOHEHH e YeThIpex
CIYTHHKOB OT OOMIEro IpaBuja JaeT HEKOTOPHIH MaTepuan Iuisi pas-
MbllTeHri. BEIO BEICKA3aHO MpeAno/oxeHue, 4T0 KOFLa-To 3TH CIIyT-
HUKM ObIM acTepOHMJaMH, KOTOpBE CIydailHO OKa3aluCh Kak pas B
TakoMm mosoxkenuy BOaKM3U IOmuTepa, uto GbIIM 3aXBayeHb! B IJIEH MPH-
TSIKEHHEM 3TOH TpOMajHol-IiaHeTsl. TeopeTuueckas yCTOHYMBOCTb HX

C. B. HukonbcoH, OTKDBIBUIHH uyeThipe
campIx ca1abbix cnyrHHka FOnurepa.

“"COBpEMEHHBIX OpOUT SIBISETCS CBOErO Pojia MepPUJIOM CJydaiHOCTH Ta-

Koro 3axBarta. [IpaBja, BOCbMOH CIYTHHK (NONATHBLIA) JBHKETCH
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HaACTOJIBKO JaJieKO OT I'OHHTepa, 4TO BpeMeHaMu ero MoJoKeHue oKa3blBa-
€TCsl OUe€Hb HEIPOYHBIM BCJIEACTBHE MPUTAKEHHSA CO CTOPOHLI ConHua,
ONHAKO MOMATHOE ABHZKEHHE BCeX ‘quprex CIIYTHUKOB, MMO-BUAUMOMY,
TakxkKe ABJASETCs CBOEro poaa rapamueﬁ OT TAKHX IMOTepb B CUCTeMe

Puc. 114. X u XI cnyrauku IOnurepa, chororpabupoBanube
OTKPHIBIIUM HX HHKOIBCOHOM.

cnyTHuKOB [Onutepa. Bompoc 06 acTepoMAHOM NPOUCXOXKIEHHH €ro
BHEIIHUX CITyTHHKOB OCTaeTcsi BCe elle CIOPHBIM.

JIBa BHYTpPEHHHX TrajuJeeBbX COyTHHKA, Mo u EBpona, mo cBoum
pasmepam, Macce U MJIOTHOCTH CXOZAHBI ¢ JIyHOIt; nogo6Ho JIyHe OHu 10J1-
JKHBl COCTOSITh B OCHOBHOM W3 CKalbHBIX MOPOA. J[Ba BHEIIHHX rajiu-
JieeBbIX cnyTHHKA, [anumen u Kasmnucto, snauntensHo Gomblie JIyHer,
00/1aflal0T HECKOJNBbKO OOMbIIMMH MaccaM, a HUX CpeHHEe IJIOTHOCTH
NPUMEPHO BJBOE MeHbIle MJIOTHOCTH BOAsl. OHH MOTYT COCTOSThH U3 TeX

. K€ BElIeCTB, U3 KOTOPBIX COCTOSIT BHewHue caou IOnuTepa, BO3MOKHO,
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M3 aMMMaKa H BO/bl, HAXONSALIMXCH B 3aMep3lieM COCTOSIHUM, a TaKiKe
13 KaMeHUCTbIX nopoi. K coxaneHuio, MIOTHOCTh OCTallbHBIX CITYTHH-
KoB [Onurtepa onpefenuTs HeBO3MOkHO. BecbMa J11000MBITHO, OIHAKO,
YTO JBa BHYTPeHNHUX ralujeeBblX CIYTHHKA, [0-BUAHMOMY, OYEHb MO-
xoxku Ha JIyHy, TOrfa Kak B COCTaBe /IByX BHEMIHHX CITYTHUKOB, BEpO-
SITHO, MUMEETCS 3HauuTeNbHas 10ss Oojee Jerkux BellecTB. ITH (HaKTh,
HECOMHEHHO, JIO/I2KHbl MOCHY2KMTb CBOEr0 pOAa KJIOYOM K OTKPBITHIO
TNPOMCXOXIEHUs He TONBKO CIYTHHKOB, HO W camoro [Onutepa.

Ho B 0ZHOM OTHOIUIEHHH BCe YeTbipe rajiijeeBblX CIIyTHHKa OTJIH-
gaiotesl OT JIyHbl — OHM rOpasfo Jydile OTPa)KatoT CBET, HX anbOeno
cocrasasier ot 0,54 s Mo no 0,15 nas Kannucro. [Tostomy no ceoemy
XapakTepy MX MOBEPXHOCTH, JOJKHbI ObITh COBEPIIEHHO HEe MOXO0XKH Ha
NOBEPXHOCTh JIyHbI; MTOBEPXHOCTH CMYTHUKOB XOTs1 Obl YaCTHYHO MOKPbI-
Thl A1b0M H,O, a Taxkxke Apyrumu 3amMep3LIMMH ra3aMu, KOTOpble JaBHO
ucnapuauch Obl ¢ nopepxHocTu JIyHbl BenencTBue ee 6ausoctd K ComH-
ny*). O Gonee cnabbix cnyTHUKax IOnuTepa M3BECTHO OUeHb HEMHOTO;
H3BECTHO JIMILb, YTO OHH OYeHb MaJibl — JUaMeTpbl CaMblX JaleKUX CO-
CTABJASIIOT BCErO HECKONbKO KHJIOMETPOB.

[anuyieeBbl CIYTHUKH TO3BOJAUJH CJenaTb OAMH OOMBIIOH BKJaj
B ¢usuky. Korpa Pémep (natckuii actponom; 1644—1710) nabuaronan
3aTMeHHsl 3TUX cNyTHUKOB [OnuTepoM, OH OGHAPYKHJ, YTO HHTEPBAJbl
BpeMEeHN MexKAy 3aTMEHHUSIMH B TeX cayuasx, Korja 3emas yJlajisiiach
ot [OnuTepa, 6pl1u Gonblue, ueM Korjga 3emas npubnukanace kK Onure-
py. B 1675 r. Pémep npuien K BbIBOLY,YTO BHUAUMBIE H3MEHEHU S IEPHO-
JI0B 0OYCJIOBJIEHbl KOHeYHOU BEJTHUYUMHOH CKOPOCTH CBeTd; JO 3TOro IMo-
Jlarajiu, 4To CBET paclpocTpaHsercs MCHOBeHHO. Korma 3emns ynans-
erca ot lOnurepa, cBeT NOMKeH NPOATH 3HAUUTENbHO GOJIBIIUH MYThb
32 BpeMs MeX1y 3aTMEHHUSIMH, TOTAA Kak mpH NpHOMMKEHHH 3eMin K
IOnuTepy nyTh COOTBETCTBEHHO coKpaulaercs. Pémep unsobpen He-
CKOMBKO BaXKHEHIINX HMHCTPYMEHTOB, WCHONB3YEMbIX B ACTPOMETPHH.
K coxanenuto, 60abLL0f -BKAal Pémepa B pa3BuTHe acTPOHOMHH Obla
cnabo OlleHeH ero COBPeMEHHMKaMH, 1a ¥ HblHE BCIIOMMHAIOT JIHIb
0 NaHHOM UM JI0Ka3aTe/bCTBE KOHEUHOH BEJIHYMHBI CKOPOCTH CBETa.

*) B undpakpactom cnektpe Epponn u I'anumena Habm0jaioTcsi ocoGeHHOCTR,
CXOJHBIE ‘C MOJOCAMM MNOIVIOUIEHHS HOla. JTOT pesynabTaT Obll HE3aBHCHMO MOJYyuYeu
B. 1. Moposom B CCCP u Koiinepom B CIIA. (/1pum. ped.)
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Hpyrue nnaserbi-rurantol — CaTypH,
¥Ypan u Henryn

Camypn

Cpenn Gecuumc/I€HHOTO MHOXKeCTBA HEGECHBIX OGBEKTOB, KOTOPHIE
MOXKHO BHJETH B TEJIECKOI, CAMbIM KPACHBBIM, BEPOSITHO, SBJISETCA Mia-

nera CarypH. Ecin cMOTpeTh Beuepom, B CyMepKH, KOrjga He(o ellle
CBETJIOE, TO 30JIOTMCTO-2KEJITLIH IIap MJIAHETHl H €€ HeNnpaBJOI0A0GHO

Puc. 115. Konbua Carypna npu pacCMOTPEHHH HX «C peGpa» HCYesaior.

CrieBa KOJIbIA IOYTH B MakcuMyMe Bugumocty B 1915 r. Cnpasa xosbna,

BHIuMBIE «c pe6pa», B 1921 r. Cm. puc. 117. (Pororpadun cuenaxsr
Chnatiepom.)

npeKpacHble KOlblla, MEPIIAIOLIYE B IPKOHA CHHEBE, KaXKyTcsd CKOpee pef-
KHM TIpOH3BeJeHHEeM HCKYCCTBA, ueM siBjeHueM npuponbl. UyTh 3amer-
Hple Ha moBepxHocTH CaTypHa NOJNOCH!, Gojiee OZHOPOLHBIE, UEM IMOJIO-
cel OmuTepa, mapaswienbHbl GOMBHIWM KOJIbHAM; JHUIIL OT cayuyas K
CIy4dio yJaeTcsl pAasIUuMTh OTHeNbHBIe AeTald, KOTOPblE MO3BOJISIOT

. dbd—

o6 ap ykUTh GBICTPOR BPAIIEHHE STOTO THTAHTCKOTO mapa. §1pKocTb o- |

CTENEHHO TajaeT OT IEHTPa K PasMbITOMY Kpawt AUCKA IJIAHETHl, a
BHEIIHHH Kpai KOJell KaxeTcs pacTBOPSIOMUMCS B Hebe. _
“Tam, rae Konbua CaTypHa NepecekaoT AUCK, BUIHO, UTO MX CAMBIM
BHYTPEHHHII Kpail OrpaHuueH TyMaHHOH TeMHOH nosocoii (puc. 115).
ITO «KPernoBoe KOMBIO» JIEFUe BCErO PasiUuUTh [0 ero ciaGol TeHH Ha
MHCKe TIaHeTel. BHelIHNe Ko/Iblla TaKkKe 0T6PAChIBAIOT TeHU Ha MOBepX-
HocTh CaTypHa, a @H B CBOIO Oue-
pPeIb MOJHOCTBIO 3aropaKUBaeT
OospiuKe yyacTKd Kojer. [Tossip-
Hble 00/1aCTH IJIaHETHl B HAampas- : .
JIEHHH, IePIIEeH UK YA PHOM K TLJI0- /,-f”. it
CKOCTH KOJell, TeMHee ApPYTUX i L )
KpaeB JHCKa, W NpU HaGJIIOJEHHN L B A
HX B XODONIHX aTMOCQEDHDIX Y puc. 116. Pacnpenenenne spkocti B
JIOBUSIX UMEIOT UYTh 3€CHOBATEA  yonpmax  Carypra mo  uamepensm
OTTEeHOK., HeTpyaHO 06GHApPYKHTH IHonbroca.
TpH OOJbIIHE YaCTH, Ha KOTOpbIE
pasgeneHbl KOJlbLa: SIPKO CBepKarollee cpenHee Koabuo (B), Gomee
cnaboe HapyxKHOe KOMbIO (A) W eIBa cBeTslleecsl KPeNoBOe HIH
BHYTPEHHEE KOJbIO. J[Ba BHEIHUX KOJbIa Pa3leleHbl Y3KUMH TeMHbI-
MU npoBanamu (puc. 116), mogoOHbIMU Ilenn KaccuHu, KoTopasi pasye-
JseT Konbla A u B (310 Ha3BaHHe JaHO B UeCThb EPBOTO AupekTopa [la-
pHKCKOH obcepBaTopun Kaccunu, 1625—1712); aTH mienu XOCTYHHBI
HaOJMIOIEHH SIM JIMIIb NPU HeaTbHLIX aTMOC(HEpHLIX YCIO0BHAX. BooGie,
3a HCKJIIOUeHHeM TEMHBIX PasfesioB, KOHIEHTPUUECKHX IO OTHOLIEHUIO K
maHere, Hab/IOfaTeIM He yhaeTcss OOHApYKUTh KaKUX-JHG0 XOTs Obl
CaMbIX MeJIbUaHIINX HeNPaBUAbHOCTEH (DOPMBI MM Pa3PBHIBOB B KOJIbIIAX.
Kombua CaTypHa JiekaT TOYHO B IIOCKOCTH 3KBaTopa IIaHETH,
KOTOpBIA HAKJIOHEH MPHMepHO Ha 28° K MJIOCKOCTH 3eMHOH OpGuTHL. Tak
Kak IIJIOCKOCTb KoJsell npu ABHzkeHun CartypHa Bokpyr CoJsHila ocTaer-
Csl HEM3MEHHOH, TO B TeueHUe OJHOr0 00palleHusl MOKHO YBUIETh KOJb-
11a CBepXY (ceBep), cHU3Y (IOT) U ABaXKAHl « ¢ pedpa» (puc. 117). Korza
YrOJl HAaKJOHA MO OTHOIIEHHIO K 3eMHOMY Hab/ofaTesnio HauGOMbIIHH,
KOMblla OTpa)KaloT MOUYTH BBOe OOJblIEe COJTHEUHOrO CBETA, UeM caM
CaTypH, HO e¢ji¥ KOJblla MOBEPHYTH K HaM pe6poM, OHH Ha HEKOTOpOe
BpeMsl BooGmie Kak Obl ucuesator (puc. 115). CinenoBaTenbHO, TOMIHHA
KoJiell OueHb Maja. 3
" Mbl 3HaeM, 4TO 3TH KOJIbLla COCTOST U3 OTIENbHBEIX 00JIOMKOB, Kax-
Ibll M3 KOTODBIX ABHXKETCS MO CBOeH coGcTBEHHOH opOHTe Bokpyr Ca-

‘TypHa COTJIaCHO 3aKOHY BceMMpHoro taroteHus Hrrotona. Heonposep-

KHUMOE JI0Ka3aTedbCTBO 3TOro (hakTa sBAsieTcsl GJECTAINUM MpUMepoM
JanbHeAlero Nporpecca HayKH, SIBUBILErOCS CJAEICTBHEM COUYETAHHS
(usnyeckof TEOpUH CO CHELHalbHBIMU MeTOHaMH HaGmwogeHuii. B ka-
uecTBe MpuGopa Obl1 MCIONb30BAH ONSATL-TAKU CIEKTporpad, U3 TeOpuH
OBLIH B3SIThl 3aKOHBI (DU3UYECKOH ONTUKHU H TaroTeHust. Habmronenus no-
KasblBalOT, YTO B Jt000H 30HE KOJIEll JBHUKEHHE MPOUCXOAUT HMEHHO C
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TOH CKOPOCTBbIO, KOTOPYIO C/IelyeT OXKH[AaTb, €C/H KOJbIO COCTOHT H3
YaCTHI, ABHXKYIUHXCA MO KPYTOBBIM OpPOHTaM.

B npeapiayuiedt riiaBe Mbl BHAEMH, KaK MOXKHO HCIMOJb30BAThH CIEK-
Tporpad A5 OTOXKAECTBIEHHS rasza MO ero CIeKTPaJbHbIM JHHHSIM,
T. €. 110 TeM JJIMHAM BOJIH, KOTOpPble BLIYHTAIOTCA M3 CBETa, MPOUIEIIero
uepe3 wuccseyemsii ra3. Ecnu raz npubnukaercst K HaM WJIH Mbl IIPH-
G1rKaeMcs K rasy, TO 3@ TOT JKe CaMblii TPOMeKyTOK BpeMEeHH B Iie/b Ha-
mero crnexktporpada Boiifier 6osbllle BOJAH, YeM B TOM c/ydae, KOrAa Mbl

Camypn ()

A
LOMHYE 30 Seng

a & ue 8
Bud £ Femnr

Puc. 117. Hamenenus supa kosen CaTypsa npu HaGJMIONEHHSX C 3emJd.
IMosioxkenusi @ 1 6 COOTBETCTBYIOT J€BOii U npapoii goTtorpadusiv Ha puc. 115.

HaXOAMMCsl B OTHOCHTENIbHOM IOKOe. BeseicTBre 3TOr0 BOMHBI KA yTCs
Gosnee GMU3KUMH APYT K APYTY; B pe3yJbTaTe MPH H3MepeHUsX Bce JTu-
Hbl BOJH OKaXKyTcsl KOpoue, ueM parbile. Tak Kak IJIHHBI BOMH yObI-
BAlOT MO HAaNpaBJeHHIO K (HOJETOBOMY KOHIly CIIeKTpa, TO B paccMa-
TPUBaeMOM cjlyyae Bce TeMHble JIMHHH [OTJIOLIEHHSI OKa3bIBAlOTCH
CIBUHYTBIMH K (DHONETOBOMY KOHIY CHeKTpa. BenuumHa 3T0rO0 ClBHra
NpPONoOpUMOHadbHa CKOPOCTH npubMMKkenusl. Ecau Ml ygansiemcst ot
MCTOUHHKA CBETa, BOJHBI KaXKyTCs Kak Obl OTONBMHYBIIMMHUCS APYT OT
apyra, T. e. UX JUIHHA CTAaHOBUTCA OOMblIe, U TeMHbIE IHHUU CMEIAloTCs
K KpacHOMY KOHIly CreKTpa. DTO siBlleHHe U3BeCTHO MOJ Ha3BaHHeM 3¢-
tdekta [Jomnepa — Puso. B akyctuke ananoruunbiii saddext Lonnepa
NposiBJAsieTcss B INOHMMKEHHWH TOHA [YyIKa Moes3jla, KOrAa OH YXOIUT
OT Hac. -

M3amepeHns AMHMH BOJH JIHHHH B COJIHEYHOM CMEKTPE MOKHO Cjle/1aTh
no cmektporpamMaM CosHuIa, a 3aTeM TakKXe [0 CHEKTPOrpaMmam
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COJIHEYHOrO CBeTa, OTPAXKEHHOTO OT MJIaHeTbl, CIyTHHKA WJIH KaKOro-To
Apyroro o0bekTa B comHeuHoi cucteMe. OGHAPYKeHHbIE TIPH 3TOM CABH-
TM JNUH BOJIH OyAyT B JJaHHOM CJydae Mepoil CyMMbl CKOPOCTEH 3TOro
00beKTa OTHOCHTeJbHO COMHIA U 3eMIu.

Ecin orpaxennniii or komen CaTypHa COMHEYHbIH cBeT chOKYCH-
POBaH Ha LeJb CHeKTporpada, ABHXKEHHE MO Jydy 3PEeHHs MOMKHO TOY-
HO H3MepHUTb B KWJIOMETPax B CeKyHAy. Hak/oHb MHHUE Ha crekTpax

Puc. 118. Cnexrporpammsl IOnutepa u Carypna ¢ koapnamu. O6paTiTe BHEMaHHE

Ha HAKJIOH JinHWI B criekTpe IOnuTepa (BBepXy) NO OTHOLUEHHIO K SIPKHM JIHHUSAM

B CNEKTPe CPABHEeHHs, BIeYaTaHHOM BhIILIE U HHXKe (3JleKTpHueckas ayra). Hakiion

YKashlBaeT Ha Haluyhe IuddepeHHanbHOl JyUyeBoH CKOPOCTH Ha JucKe HOmutepa

H, Clle/loBaTe/]bHO, Ha ero Onictpoe Bpamenue. CpaBnuTe crnektp CarypHa U ero
* Kosten co cxemoit Kusepa na puc. 119. (cmexktporpammer Caaiipepa).

puc. 118 ykasbiBalOT Ha HalM4Ue CMELIeHHH JJIMH BOJIH, 4TO MOXKET CJIy-

KHTb JI0Ka3aTelbcTBOM Bpamlenus [Omutepa u Carypua. OGpatute

BHUMaHWe Ha OOpaTHBIA HakJOH JMHHHA y Komel CaTypHa MO cpaBHe-

HUIO C JIMHUSIMH, COOTBETCTBYIOLIMMH JUCKY. B KaxkI0OH TOYKe KoJjelr

¢ U3MEPEHHast CKOPOCTh TOUHO COIVIACYeTCs CO CKOPOCThIO, KOTOPYIO HMel
Obl CIyTHHK, €csii Obl OH JIBUraJCs MO COOTBETCTBYIOLIEH KPYroBOi Op-

OuTe; CKOPOCTb TeM MeHble, ueM 0OJblle PacCTOSIHHE OT IeHTpa mJa-

HeTbl. 3aKOHB! JBUxKeHHs1 Kemsepa BBIMOMHSIIOTCS TOYHO; BHYTpEHHHE

4acTH KoJjel BpaularoTcs OblcTpee WX BHEIIHHX yacTedl. Eciu 6bl KOJIb-

1a ObUIH CIJIOIIHLIME M TBepPAbIMH, HX BHEIIHHe Kpasi Bpallaluch Obl

. GpicTpee BHYTPEHHHX. ITO 3KCIEepPUMEHTalbHOe J0Ka3aTelbCTBO pas-
PBIBHOCTH CTPYKTYphl Kosen CaTypHa Gbuio mpeficTaBieHO B 1895 r.

Kuanepom (1857—1900) na oGcepBaropun AuutereHd. BoluepueHHas

Kunepom cxema CIABHIOB CHeKTpalbHLIX JIHHHH [peICTaBleHa Ha

puc. 119. £ s

Ha nmporsizkeHHH CBBbIlIe TPEXCOT JIeT BONPOC O MOATHHHOH MPHPOLe

u crpoenun Kosen CaTypHa GblT OAHOH W3 OCHOBHBIX aCTPOHOMHYECKHX

npobseM. B peakux ciaydasix Kojlblla fepecekaioT 1y4 3peHusi, Halpas-

JIeHHbIl Ha Kakyro-HuOyAb 3Be3]ly; Bpemsi OT BpeMeHHM NO03alH Kojell
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MPOXOASAT CNYTHUKH M M3pelKa Mbl MOXKeM BHJETh, KaK Ha HEKOTOpbIe
CIYTHUKH TMajfaeT TeHb OT Kojeil. Koria 3Be3jbl OKa3bIBAlOTCSI 3acJIO-
HEHHBIMH CaMOH IIJIOTHOH 4acThbIO KOJbIla B, OHU Hcue3aloT, a nomnanas B
menp KaccuHH, BHOBb BCHNBIXHBAIOT, OGpeTas MOUYTH HOPMAabHBIH
| OJiecK; MpH POXOXKIEHUU
nosafgd Koublla A 6ieck
3Be3/IbI XapakTepusyercs
HepaBHOMEPHbIME  Kojeba-
HUSIMH, B OCHOBHOM, Kak
[pEeAIoNaramoT, 3aBUCILIIMU
OT pacHpejieieHusi sIPKOCTH
L camoro Kojbia(cm. puc.116).
Heboabioe KOJIHYECTBO
CBeTa BCe K€ MPOHHKAeT
Jaxe uepe3 caMylo IIOTHYIO
yacTh Kosblia B, cma6o ocBe-
asi CyTHUK, €CJUd OH IMpO-
S i - XOIUT B o6JacTd caMmoi ryc-
\\g i TOH TeHH. DpaHKIUH CUU-
------- \E TaeT, 4TO HBET KOJiell HeMHO-

- o KpacHee COJTHEUHOTO CBeTa

3 E ¥ YTO camasl TOJIcTasl 4acTh
] “80  gonmpua B HMeeT BBHICOKOE
5 ans6eno: 0,70 B BHAMMBIX
ayuax cBeta U 0,57 BcHHUX

Puc. 119. Bpamenue CaTypHa H €ro KoJel. Agak. Hptnoeaanba i
CxeMaTHueckoe oObsCHeHHe BHia criektpa gao ‘1ind HE TPOTABODPEHAT Bbl-
Ha puc. 118. O6pature BHuvanue Ha Hakion BOAY, CAGIaHHOMY Koiime-
JIMHHI, M3 KOTOPOrO BHJHO, YTO BHEIIHHE Kpag  POM U3 HCCJIENOBaHUS CHEKT-
s oty sl auyrpne i, pos Konen, 8 wMeno, U0
Bgf;)ax{eﬂﬂblm B KﬂngMeTpaiqBigxyﬂﬂ;.p(Cxenfé konbua CaTypha, MOA0GHO
Kusepa, Vepkckas o6cepBaTopHs.) nonspHbM mankam Mapca,
BO3MOXKHO, IMOKPHITHl JIBAOM

unn uHeeM. OfHAKO HeOONbLIOE MOKpacHeHUe, HalllOfLaeMoe B OKpa-
CKe KoJel, HaBOOAUT HA MbICAbL O TOM, 4YTO JI€ 4YeM-TO 3arpssHeH.
ﬂpKOCTb KOJI€l OYeHb 3aMETHO IOBhHIIIAEeTCA, KOrjJa OHH Ha6JII'OILa-
IOTCA MOYTH TOYHO B TIPOTUBOCTOSAHHUH C COJIHHGM. q)paHKJIHH cuyuTa-
IET, 4TO Ha NOCJIeHeM Iuare K MpOTUBOCTOHUIO SIPKOCThL KOJEL, yBEIH-
ynBaetcst Gosbirte, ueM Ha 30%. B 1887 r. 3eenurep (1849—1924) BuI-

T MM
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CKasaJl NpeArnonoxKeHne, 4To BXOAdIMe B COCTaB KOJEL MHOTHEe HeOOJIb-

IIIHe YacTUIILI OTOpAchIBAIOT APYr Ha Jpyra TeHb, MO3TOMY JHLIb B MPO-
TUBOCTOSIHUM HaM YyAaeTcsl yBHIETb MOJHOCTBIO OCBEIIEHHYIO TOBEpPX-
HOCTb UYacTHIL HeNOCPeACTBEHHO, 0e3 3aMeTHOrO BJHUSIHHS TeHEBOro
sthderta. 1O sBIeHHE MOLOGHO HUMOY, T. €. BeHIly, KOTODPbI MOABIS-
ercs BOKPYT TeHH ubeli-HuOYIb FOJOBbI HA MOKPLITOH POCOH TpaBe paH-
HuUM yTpoMm (cM. puc. 120). Korza Mel cMOTpUM Ha BCIO 3Ty CILIETAIONLYO-
CSl U IepenyThIBAIOLLYIOCH ParTHTENbHOCTb MOYTH B TOM K€ Hampasiie-

s T —

HHH, B KOTOPOM MajaloT COJHEUHble Jy4H, HaM ylaeTcsi YBUAETb CBET,
NPSMO OTPaKEeHHBIH OT MOBEPXHOCTH BceX pacTeHuil. Ecan ke conneu-
HbIA CBET MajaeT Ha PacTeHHs MOJ 3HAYHTENBHBIM YIJIOM K JIyuy 3pe-
HHS, TO B IV1a3 HaGJIOAaTe sl OH MONajaeT He Moc/e MPSIMOTO OTPaxKeHu s,
a HeCKOJIbKO MHBIM MyTeM, BCJIENCTBHE Yero CBeT TyckHeeT. [10 3Toi ke
NPHUYKMHe Hab/ofaTeNt0, HAXOASIEMYCsi Ha BBICOKO JIETAIEM caMoJeTe,
TeHb camoJieTa, Majaiolasl Ha 3eM/II0, KaXKeTCsl IPKUM MATHOM, a KOrja
BHH3Y BOJa, TE€Hb MpPEBPALLAETCs B TEMHbIH KpPYHKOK.

Puc. 120. Sddexr senuna. Pororpadus ciaenana ¥Yuiabsivom CHHTOHOM

¢ Kynoaa 5-meTpoBoro peduekropa. IlocmoTpuTe Ha reHb Kymosa,

H Bbl 3aMETHTE, KakK OBLICTPO MnajaeT sPKOCTb Jleca C yHaJeHHEM OT
Kpasi Kynosa.

HenaBno ®pankinn u Kyk nHa ocHoBe Gosee coBepiieHHO!H (oTo-
meTpuu koner CarypHa pasBH/IM Ui UX OODBACHEHHS! HOBYIO TEODHIO.
®pankaud ¥ Kyk npumin kK BEIBOAY, YTO KOJbIAa COCTOSIT M3 BecbMa
HeGO/IbIIMX YACTHIL [HaMeTPOM B COTble M THLICAYHbIE JOJNH CAHTHMETpa,
06nafaoIuX epoX0BaToil MOBEPXHOCTHIO, KOTOPYIO CO3[LAt0T KPHCTal-
JIbl MHEes pa3MepaMH MNOpAAKa /q,5, cm. [10 MHEHHIO 3THX yueHBHIX, B
caMO#l TJIOTHOH uacTd Konblia B wactuiel 3anoausior 0,5% o6bema, a
B KOJIblle A — NPHMEPHO TPEThIO YacTb 3TOH BennuuHbl. DPaHKIMH H
KyKk npuXOAAT K 3aK/IIOYEHHIO, UTO TONIIMHA KOJell u3Mepsiercs Ka-
KHM-HHOY/b JeCSATKOM caHTHMeTpoB! OfHAKO Mbl MOKA €lle He MOKeM
IPHHATH 3Ty TEOPHIO KaK OKOHUYATEeJbHYIO, TaK KaK, €CJIHM KPUCTaJJH-
yeckasi CTPYKTypa IMOBEPXHOCTH KOJjell NpelCTaBisieT cOGOi meperuie-
TEHHBbI KOMILJIEKC — HEUTO BpOJe KayOKa HHUTOK, TO He HCKJIIOUEHO,
4TO 10A06HbIe 3(PpeKThl PACCEsTHHA CO3/al0TCA B Gosee KPYIHBIX «Ips3-
HbIX CHexKax». [ToCKO/MBbKY HaM HEH3BEeCTHO, KaK NPOHCXOIUT MpOIecct
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KOHJIEHCALlMH TIPU TeX HU3KHX TeMmmepaTypax H AaBjeHHH, KOTOpble Xa-
paKkTepHbl sl OKpecTHOCTed CaTypHa, Mbl He JOJXKHBI MCKJKOYATh H
TaKkyl0 BO3MOXKHOCTb. Ho B so60M ciyyae COMHHUTENbHO, YTOOBI 3TOT
0cOObIil MaTepuaa B KONbLAX COXPaHS1 HEU3MEHHBIM CBOIO CTPYKTYPY.
Becbma BO3MOXKHO, 4TO MaTepHas] KOJell HAaXOAUTCH B COCTOSIHUM IO-
CTOSIHHOTO JBHXKEHHS, TaK Kak Jiel U Apyrhe MaTepuaibl CyOJHMUDY-
I0TCSl U 3aMellaloTCsl HOBbIM MaTepHanoM, 3aXBauyeHHBIM H3 MeXKIL1a-
HETHOH Cpe/ibl, B TO BpeMsl KaK CTapblil MaTepuan Tepsercs IOJ AeHcT-
BUeM TypOYJIEHTHOCTH, ra30BOro jaBjeHHs U Bo3myuleHuii. O6parute
BHHMaHHe Ha CXOACTBO OTHOCSALUXCS K Koapuam CatypHa H JyH-
HOH moBepxHOCTH (rJj. 9) nmpobJeM, CBSI3aHHBIX KakK C ONTHUYECKHMH
JLaHHBIMH, TaK H CO CTPYKTYpOH 00beKTa, HECMOTPS HAa TO, 4TO OJAMH
00BEKT COCTOUT M3 YAaCTHI, CBOOOAHO MABHXKYLIMXCS B NPOCTPAH-
CTBE, a APYrod — U3 Hepas3pbelBHO CBA3aHHLIX C IMOBEPXHOCTHIO.

CaTypH sBIsIeTCS YHHKAJIbHBIM UWJIEHOM COJHEYHOH CHCTeMbl He
TOJIBKO OJ1arofapsi CBOMM KOJbLaM, HO TaKzke H IIOTOMY, YTO €ro cpej-
HSISl TJIOTHOCTh MeHbule miaotHocTd Bowl (0,7)! Has CatypHa Bompoc
0 ToJLIMHe aTMOChephl MpefcTaB/seTcs Aaxe 6oJiee CI0KHLIM, YeM JJIs
[Onutepa. HecMOTpsl Ha HH3KYIO CPEJHIO IMJIOTHOCTb, paclpeleseHue
maTepuu A5 CaTypHa OYeHb NOXOXKe Ha pacnpefenenue Ans fOmutepa,
XapakTepusyiolleecss CHJIbHOH KOHLEHTpauhed K wneHTpy. Mepuiom
KOHIIEHTPALUH SIBJISIETCSl MEPHOJ OCEBOro BpalleHHs, KOTopwli aasi Ca-
TypHa cocTaBJaser Bcero 101/, uaca, u cxkatie Ha nomocax, paBHoe 10%.
Bhiuncsisisi Mofeb BHyTpeHHero crpoeHus Catypha, e Mapkyc Haier,
uto B coctaBe CatypHa Bofoposa (6Gosblie 63%) ropasio MeHblie, uem
B coctaBe IOnuTepa, HeCMOTpS Ha TO, YTO CPelHss MIOTHOCTL CaTypHa
KpaiiHe Hu3Ka. Tak Kak macca CatypHa MeHblue Macchl fOnutepa npu-
MEepHO B TPH pas3a, OHa He MOPOKAaeT TaKOro POMAJHOrO CXKaTHs BO-
nopoza, kak y IOmurtepa; HO, ciefoBaTe/qbHO, YTOObI KaK-TO ONpPAaBAAaTh
Jaxe CTOJb HH3KYIO CPEIHIOI ILIOTHOCTb, HEOGXOXHMO JIOMYCTHTH
CyIIeCTBOBaHHE HEeCKOMbKO Goabiuero, uem y IOnurepa, sapa us Tsike-
AblX MaTepuasioB. Onnako faBieHue B ueHtpe CaTypHa BCE JKe COCTaB-
asier cBbime 50 MJAH. amm.

Cnektporpad mnokasbiBaer, uTo B aTMmocepe CaTypHa COIepKUTCA
6oJTbllle ME€TaHa U Opa3Jo MeHblle aMMHaka, ueM B atMocdepe HOmnuTe-
pa (cM. puc. 108). Tak kak CarypH ropaszno xoaofxee (—180° C) FOnu-
Tepa, TO MOXKHO AyMaTh, YTO M3 e€ro arMocepbl BEIMEP3/0 6OJblle am-
‘Miiaka M 4TO OTPaKeHHbIN COJHEYHBIH CBET MPOHHMKAET IIyOxKe B CJIOH
MeTaHa. Bosee HU3KOH TeMnepaTypoil MOX<HO OOBSICHHTb TakKxke Gosiee
MJIaBHBIE U3MeHeHH sl 00/MauHbIX 00pa30BaHHH U MeHee CJOXKKHYIO CTPYK-
Typy Aeraneil, uem Ha IOnutepe. Mionu u Cnunpan (o6cepBatopun Ma-
yHT Buscon u Maynt IlanoMap) HelaBHO Haiiu MpsiMOe CIEKTPOCKO-
NHYecKoe TOATBEepPKJeHHEe Hanuuusl OOMbLIOr0 KOMHYeCcTBA MONEKY-
JsipHOro Bojopona B atmocepe CaTypHa U clesanH OTCIOd BEIBOL, UTO
atMocepa COCTOMT IIaBHBIM 00pasoM M3 BOJOPOAA M CeHS.

Muorna e armocepe CatypHa Habmiopatotcss BO3MYIIEHHS TpaH/iu-
03HbIX MaciiTa6oB. Ha dotorpadun puc. 121 (cnesa) Bohigensiercst Gomb-
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moe 6enoe naTHo 1933 r.; Ha BTOpoH ¢ororpadun (cnpasa), CAeJaHHON
yepes rojg, IMsTHO HCUE3aeT; BMECTO HEro nosiBJAsieTCs 6enas 3KBaTOpU-
anbHas nosoca. 3a TOT Ke MepHOd BPEMEHH COBEpIIeHHO H3MEeHHJCS U
BH/J, CeBepHOro (HuKHero) noayumapus. CXoAcTBO siBieHU B aTMochepax

Puc. 121. Bonbwoe Genoe natho na Caryphe B asrycte 1933 r. (czea).
Benas sksaropnanbnas nonoca s centsiGpe 1934 r. (cnpasa). (Cdotorpadupo-
Bano Cnaiidepom Ha oGcepBaropuu Jloysaaa.)

Carypua u IOnutepa ropasno yAuBHTeNbHEE, UEM HX PA3JHUHS; NOCTEN-
Hue OO/blIe MPOABNSIOTCS B HHTEHCHBHOCTH SIBAEHHHA, YeM B HX THIO-
BOM OTJIHYMH. DTOT BBEIBOJ CIPABEMNIMB TaKKe B OTHOLIGHHH OKPACKH
3TUX JBYX MJIaHET, €CJAH He CUMTATh MOSIBJSIOLIErocsl MHOCLA 3eJ1eHO-
BaTOrO OTTEHKa Y MOJsAPHBIX obnacteii CarypHa.

Puc. 122. ®ororpapun CaTypHa B pas/HYHBIX LBeTax: cieBa — B

. KRACHOM, B LIEHTPe — B CHHEM, ClpaBa — B keaTo-3eseHoM. (Choro-

rpadupoBano Cnaiipepom B 1940 r. npn MCNONB30BAHHH PA3MHYHBIX
(UIBTPOB H CBETOYYBCTBHTENbHBIX 3MYJbCHH.)

Puc. 122 noxa3biBaer, Kak BbINSAUT CaTypH B pas3iUuYHBIX CIIEKT-
panbHBIX IBeTax. benble Konbila NPEACTaBISIIOT NOTOBbIA CTaHAAPT AJIS
CyKI€HHT O IBETOBEIX OTTeHKAax Ha aucke. Tak Kak spKoCTb
5KBATOPHAJBHOTO [0S5iCa COOTBETCTBYET SIPKOCTH KOJIEll, OH JOJIKEH
6biTh nouTn GeabiM. Creaytolmasi 3a HUM MOJOCA B I0XKHOM (BepXHEM)
[oJIylWAPHU BLITJISIAT OYeHb TEMHOH HAa CHMMKE B CHHHX Jyuax, HO
oueHb IPKOH B KPACHBIX JIyuaX H JOBOJLHO HHTEHCHBHOH B JKEJITO-3e-
JeHbIX Jyuax. [103TOMy OHa IOJKHA GbITb OPAHKEBO-JKEJNTOrO IBETa
W 4yTb KpacHee, yeM 00/1acTb HaJl HeH. 3eleHOBaTHIi OTTEHOK B MOJSIP-
HOI1 006JIaCTH MpeAno/araeTcs Mo CpaBHHTENIbHOMY MOJSPHOMY CIKATHIO
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BO Bcex Tpex IBeTax. COriacHO MHOTOJIETHMM HaO/IOAEHHSIM OTTEHKH
uBeta Ha JucKe CaTypHa cuibHO H3MeHstoTcs. OCHOBLIBAsICh Ha Hal/e-
JeHusix mnsiteH, PoGuHCOH cuutaer, uto CaTypH, mopo6Ho MOmnutepy,
110-BHAMMOMY, HMeeT OO/bIIYI0 CKOPOCTh BPAIlleHUsT Ha 3KBaTOpe, UeM B
BbICOKUX mupoTtax. [lepuon Bpauienus paen 10 gac. 13,6 muH. Ha 3KBa-
topeu 10 yac. 40,1 MuH. Ha mupoTe 60°. Mbl Bee elle He 3HaeM, TBepAhie

Puc. 123. Cnektpsl a, e, e, % — ammuak; 6, 8 — Turan; d — CarypH.
(Dororpaduu crenansr Koiinepow, Hepxcxaﬂ obcepBaToOpHsl.)

nu y CatypHa nexpa. Takoro, 3aMeTHOTO CTATHUECKOTO HETEIOBOro
paaMOU3IyueHHs, KaK Yy }Onmepa B JleuMeTpoBoM Auamnasone, y Ca-
TypHa He oOHapyxeHo. HabuaroeHus TenI0BOro pafiHOU3IydeHUusT yKa-
3bIBAIOT HA HU3KYIO TeMmmepaTypy, OIHM3KYyI0 MO 3HAYeHHI0 K TeMiepa-
Type, MONYy4YeHHOH U3 HH(PAKPACHBIX H3MepeHHH.

W3 nessitu cnytHHKoB CaTypHa mmectod, THTaH, sBIseTCsS B COMHEU-

| HOW CHCTeMEé VHHKaJAbHBIM. Y Hero ecTh armocdepa! 3umoi 1943—

1944 rr. Koiinep Ha o6ceppatopiu M: k-Jlonanb B Texace cdotorpadu-
poBaJs moJsiockl MeTaHa B'crekTpe Tutana (puc. 123) u Hamen, uTo B €ro
aTMocepe BIBOe MeHblle MeTaHa, yeM B atMocdepax IOmurepa u Ca-
TypHa. Tak kak TUTaH JulIb HEMHOTO MeHblie ['aHHMeNla, BXOASIIErO B
cucremy IOnurepa (nuamerp ero 4800 km, nuamerp 'anumena 5020 ku),
MBI BIIpaBe CIPOCHTh, MOUeMy, eciu y TuTaHa ecTh atMocdepa, ee HeT y
[anumena? CkopocTh yGeraHus He GaarompusitetByer TuTaHy, coc-
taBassi 2,77 kmlcexk no cpaBHennio ¢ 2,9 ka/cex Ans laHuMena u
2,41 kmlcex nas Jlymsl. DyHIaMeHTalbHOe OTIMYHE KPOETCs B Gosee
HU3KOH TeMrnepaType Turtana, KOTOPEIH OTCTOUT IIPHMEPHO B/BOE Habliie
or Conuua, uem ['annmesn. [TpuHuMast BO BHUMaHHE CKOPOCTh yOeranus u
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TeMneparypy Kak ¢yHkuuio anb6eno, Koinep naxoaut, uto Turan 06-
JlafaeT HeCKOJNbKO MeHbIleH CMOCOCHOCThIO K YAep2KaHHIO aTMacdepl,
uyeM Mapc, HO Gosbileil, ueM ["aHMMen, W 4TO rpaHUIla pasjena Mpoxo-
aut Mexay Turtanom u [anumenom. Kofinep ykaswiBaer, uTo ecjiu Gbl
temnepatypa Tutana nofssnace a0 —73° C, oH yTpatus Gbl CBOKO Me-
TaHOBYIO atMocdepy. Takum o6pasom, cyuiecTBoBaHue TuTaHa ¢ €ro
aTMocepoil MpPeLOCTaB/seT HaM ellle OAHH HHTepPeCcHbIH H, BO3MOXKHO,
BayKHBIH KJIIOY K OKOHYATeJIbHOMY PEIeHHIO MPOGaeMbl, KaKUM 06pa3oM
BCe-TAKH MOSIBUJHCh HA CBeTe CIYTHHKHU M IIJIAHETHI.

Bocemoit cnytauk CaTypsa, Slner, no pasmepaMm ropasjio MeHblie
JlyHpl 1 uHTepeceH Garoaapsi cBoeil HeOOBIYHOM JTIOBEPXHOCTH, OH, no-
JOGHO HEKOTODBIM JDYTHM CIYTHHKAM, Bpallasch, BCeria obpaiieH K
CaTypuy OnHO¥ M TOH K€ CTOPOHOH, HO BO BpeMs BpalleHus Sineta
AAPKOCTh €ro MeHdeTcs B tecmbp pa3..Clef0BaTeNIbHO, OJHA ero CTOpPOHa
OTpakaeT CBET B HIECTb pa3 Jydile ApPYroH, a CTPYKTypa [I0BEPXHOCTH
3THX JBYX CTOPOH JIOJKHA ObITb BeCcbma pasnuyHoid. Mbl Moxkem mpen-
MOJNIOXKKHTb, 4TO (opMa $Imera oOkas3anach HCKa:KEHHOH B pesynbTaTe
CTONIKHOBEHHSI C KaKUM-HHOYAb CTPAHCTBYIOIIMM UJEHOM COJIHEUHOH
CHCTeMBI, WJIF UTO OH MOT YaCTHUHO OOECIBETHTHCS MOJ HEHCTBHEM BBHI-
GpomieHHbix CaTypHOM ra3oB Ha paHHEH CTaJHU €ro 3BOJMIOLUH UJIH 3Ke
uTO $ImeT, BO3MOXKHO, UMEET NMOPA3UTENbHO HEOJHOPOMHBIH COCTaB.

JeBsThIH U caMblil JaneKuil u3 cnyTHuKoB CatypHa, ®Peba, IBUKET-
cs1 06paTHBIM ABH2KEHHEM 10 OpOHTe, PajuyC KOTOPOH OKOJO 13 MIH. KM.
Korna ®e6a 6blia otkpbita B 1898 r. ITMKKepHHIOM, 3TO GBI €IUHCT-
BEHHBIl cyyall 0OpaTHOrO JBHKEHHSI CPefH CHYTHHKOB, HO MpETeH-
3un Pelbl Ha YHUKATbHOCTb ObLIM MO3JHEe CBELEHbl Ha HET OTKPHITHEM
yeThipeX crnyTHHKOB lOmuTepa, KOTOphie Takzxke HMEIOT 06paTHOe JABH-
®eHue. Bee cnyTHUKY cucTeMbl CaTypHa MOXOXKH JAPYT Ha ApyTa I10 pas-
MepaM i 10 6J1ecKy; caMblil c1alblii M NO3JHee APYTHX OTKPBITHIA CHyT-
HHK, Bce Ta ke ®eba, MPUMEPHO B MATHAECAT pa3 sgpue caMmoro ciaboro
cnytiuka B cucteMe [Omurtepa. Ilockoapky y IOmutepa Tak muoro
CIIyTHHKOB, TO KaxeTcs JOBOJBHO CTPAaHHBIM, uTO Gosee cialble
yJeHbl He OBLTH OTKPBHITH H B cucteMe CatypHa *).

. Ilate cnytaukoB CaTypHa, A1 KOTOPBIX MOXKHO ONpeNeNHTh IJIOT-
HOCTb W Maccy, HMEIOT OTHOCUTEJIbHO HH3KHe IJIOTHOCTH; Y HHX Yy Bcex
IJIOTHOCTD B 2,4 pasa MeHblle MJIOTHOCTH BOABL. B cocTaBe xaxzoro us
HUX JOJIZKHO GBiTh MHOTO JIbZla, 3aMOpOXKEHHOT0 aMMHaKa U JAPYrHX
JIETKHX BELIECTB B CMECH C KaMEHHCTBIM WJIH TSKeJbIM MaTepHalIoOM.

Ypar u Henmyn

DT [Be MJIaHEeThl, NMOXOXKHe APYr Ha Apyra Kak O/NH3Heln, AB/s-
IOTCSl THTAHTCKHMH INIaHETaMH, JBHXKYLIIMMUCS B CaMBIX. OTHAJE€HHBIX
o6macTsiX COMHEYHOH CHCTeMBI. MX JuameTphl MPHMEpPHO B YeThIpe pasa

*) CMm. mp umeuanue Ha ctp. 17. Hecatet cnytuuk CarypHa $HHyc umeer
nepHon obpauienus okoso 18 wac. IImamerp ero op6utsl 315000 xm. (/1pum.
nepes).
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Gonbuie Anaverpa 3eman; auamerp YpaHa Ha HECKONIbKO COTeH KHJIO-
METpOB Goxnbile 1nameTpa Hentyna, XoTsi pesyibraThi U3MEPEHUH He
COBCEM HAlIeXKHbI BC/EICTBHE PA3MBITOCTH BHAMMBIX KDPaeB IUCKA.
3aro Hentyn Gosmee maccHBen; ero macca B 17,6 pasa Gosbule macchl
- 3emJn, TOTMa KaK Macca Y paHa COCTaBASieT BCero 14,3 maccol 3eman.
XoTs pasrasiieTh Kakue-iu6o neTand Ha noBepxHocTH Hentyna
OuYeHb TPYAHQ (pHC. 124) (BO3MOMKHO, 3TO OGBACHSETCS GOMbIIHM pac-
CTOSIHHEM), a Ha Y paHe BHAHBI JHIIL CJI1aGO BbIDaKeHHble Mosica,—

Puc. 124. MMsarna ua nosepxsoctd Henr

yHa; pucynku Ioabpioca, cocra
A
JIeHHbIE HM N0 3apucoskam Henryna Tpemsi HabJogareasiMu B(b19487r. DkBa-

TOpHAJIbHBIE IOJIOCHI He oﬁﬂapy)xeﬂbx.

STH IIAHETEl, KOHEYHO, OKYyTaHbl aTMocepami, MOXOKHMH Ha aTmo-
cpepet Onurepa u Catypua. [TnaneTs: umeior BBICOKHE 3HAUYEeHHs aJ;b-
6ef10, a B CIIEKTPaxX BHIHBI MOMOCH MOMIOMEHHS MEeTaHa, aHaJOrHYHble
HabmozaemMbiv y [Omutepa u Carypna, HO Gomee l/IHTéHCHBHbIe [To-
CMOTPHTE Ha 10C/IEI0BATENIBHOCTD CIIEKTPOB Ha puc. 108. Hornou'LeHne
KEJITQrO U KPaCHOro CBeTa fapamu MeTaHa Jus Ypana u Henryua na-
CTOMLKO BETHKO, 4TO MIAHETBl NP MPSIMBIX HAGMIONCHHSIX HMeIoT 3e-
JICHOBATBLIM UBET; 3eMeHOBaTast OKpacka Henrtyua HHTEHCHBHee, Yem
Ypana. Ha cnektporpammax wer NPAMBIX MOATBEP:KASHHUI Haﬁuqm]
aMMHaKa, HO BOJOPOA MpPHCYTCTBYyeT. . )
OrcyrcTBue ra3006pasHOro aMMHaka H OGHIHe METaHa JIerko 06b-
SICHUMbI OOJTBIIOH YAAEHHOCTBIO 3THX MJ1aHET OT Connnau, cnenosaten-
HO, COOTBETCTBYIOLUM YMEHbUICHHEM KOMHUECTBA COMHEUHOP
ajlalomero Ha MOBEPXHOCTH IulaHeT. JleficTBUTeNbHO, Ha Ypaue con-
HEUHbIH CBET HACTONIBKO c/1ab, yTo TeMmepaTypa [TOBEPXHOCTH 3TOH I.1a-
Hetol —210° C, a temneparypa Hentyna, [I0-BUJIUMOMY, HHUJKEe ele %o-
Jnee yeM Ha 10°. 3Hauenus TEMIEPATypsl Ha 3THX ﬂan’exux MmJIaHerax
HAaCTOIbKO MPeNeNbHO HH3KH, YTO MPH MOMOLILU 71a00paToOPHBIX METOLO0B
UX YAA€TCs1 BOCNMPOM3BOAUTL JIUUIb B OYEHb HeGOMBIIMX MAaciITabax.
Ycunenne nonoc MoromeHHs MeTaHa H OcaIabieHHe TONOC NOrJo-
lIeHHs] aMMMaka 1pu nepexofe ot [Onutepa k Henrtyny (cM. onsiTe-
Taku puc. 108), Ge3ycnoBHO, CBS3aHbl ¢ MOHIMMKEHHEM TeMepary phl.
Ipn nouu:keHHu TemnepaTypsl NaBaenie napoB aMMHaKa MajJaeT OueHp
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0 Tema,

ObICTPO, MO3TOMY B atMocepe HenTyHa MOXKeT ocTaThCsl OUeHb HEMHOTO
aMMHaka B ra3oo0pasHoM cOCTOsiHHHU. Bosee Toro, npu NOHH2KEHUH TeM-
nepaTypbl U3 razoo0pa3HOd BOLOPOLHOH Cpelbl JNOJNXKHO OcelaTh GOJb-
e KPHUCTANJOB aMMHaKa, UTO NPHUBOAHT K YMEHBIIEHHIO KOJHUYECTBa
00/1aKOB U 110JIOC, CTOMb 3aMeTHbIX Ha [Onutepe. Touno Tak ke Hexpa
3TUX Oonee yJaleHHbIX M HEeCKOJIbKO MEHBIUHX IJIaHET, BepOsiTHO,
xonofHee. [TosTomy TakHe NpOsIBIeHMS] BHYTPEHHHX H3BEPXKEHHUH WJIH
Bo3MmyieHuil, Kak Kpacnoe [IsitHo IOnuTepa, craHoBsiTcst Bce MeHee H
MeHee 3aMeTHBIMH NpH nepexofie k CaTypHy, 3aTeM Y paHy H, HaKOHell,
K Hentyny. Bapuanuu nBeTa Ha NOBEpXHOCTH IJIaHET TakKKe CTAHOBSAT-
cs MeHee pasHooOpa3HbIMM M Ha HenTyHe yxe He HaGJOZaOTCA.
YBennuenne NOMVIOLIEHUS] METaHa C TOHHMKEHHEM TeMIepaTyphbl, BO3-
MOXKHO, OOYCJIOBJIeHO Oosiee r1yOOKHM NPOHHKHOBEHHEM COJHEYHOTrO
cBeTa B atMocepy, MeHee 3amOJHEHHYI0 O6jJakaMu, MPU 3TOM OTpa-
JKEHHBIH CBET MPOXOAUT yepe3 6ojiee TOJCTBIA CJIOH MeTaHa.

Tak Kak jeTanu Ha MOBEpXHOCTH ¥ paHa Hab/ofaTh TPYAHO, a Ha
noBepxHocTH HenTyHa uX BOOOLle He BUAHO, NMEPUOAB! BPAIIEHUS 3THX
6JIN3HEI0B-TUTAaHTOB MPUXOAUTCS ONpeleNsiTh KOCBEHHBIMH METOLAMH.
B 1912 r. Jloysan u Cnaiidep BrnepBble /151 H3MEPEHHSI CKOPOCTH Bpa-
IleHUs Y paHa BOCNOJAb30BAJUChH crekTporpagoM. OHM HAILIH, 4YTO
CHeKTpaJibHble JUHUM Ha Kpasix QUcKa MJIaHeThl CMelleHbl Ha BeJUYH-
HYy, COOTBETCTBYIOIILYIO CKODOCTH mopsiika 16,8 km/cex. 3Has OKpyx-
HOCTb ILIAHETHl, OHU ONpPENENHNH, YTO MEpUOJ BpalleHHs ¥ paHa co-

CTaBaser 10% yaca. Uepe3 tpu roma KamnGenn (1881—1951) na Iap-

BapJCKOil 06cepBaTOpUH HaOMIOAA NepHOAHYecKHe KosebaHus Osecka
YpaHa U IMOATBEPAUJ 3HaUeHHe MepHoja, OmpeleNeHHOe CHEeKTPaIbHbIM
METOJIOM. :

OrpoMHOe paccTosiHue, OTAeNsollee Hac OT HemnTyHa, ymeHbliaer
pasMepsl U 6J1eCK ero BUIMMOTO JUCKa 10 TAKOH CTENeHH, YTO MOMYUHTh
cnekTporpaMmel Hentyna ouenb Tpyano. Ha JIukckoii o6cepBaropuu
Myp (1878—1949) 1 Mensen noayuunu s nepuoia BpaileHus: Hen-
TyHa 3HaueHue 15,8 yaca, B TOYHOCTH DaBHOE YyJIBOEHHOMY INEPHOLY
caabbix KoneGaHui ero 6Gaecka. OueBHIHO, KOrjia H3MepsiIHCh KoJe-
Ganust Onecka, HenTyH o6nafal KakMMH-TO HEDOBHOCTSMM Ha MpOTH-
BOIOJIO?KHBIX CTOPOHAX ITIOBEPXHOCTH.

Hrak, kak YpaH, Tak ¥ HenTyH Bpamarorcs odeHb ObicTpo. OHH
TAK’Ke CIVIIOCHYTBI Y TMOJIOCOB. BHIUHC/IEHHS Ha OCHOBE 3THX JAHHBIX
NQKa3bIBAIOT, UTO U Y paH, 1 HenTyH ymjaOTHSIOTCS K LEHTPY MOZOGHO
Onutepy u CaTypHy ¥ NOATBEPKAAIOT PacnpOCTpaHeHHOE MHEHHE, YTO
BCE 3TH YeTblpe MJIaHeTbl B OCHOBHBIX YepTaX HMMEIOT MHOrO CXOZHOTO.
[IpoaBuxeHne BIOIb - MOCAENOBATEIbHOCTH 3HAYEHHH MJIOTHOCTH GT
IOnutepa (1,33) x Catypuy (0,71), ¥pany (1,53) u Hentyny (2,41): na
MepBbIH B3[JIAJ HABOAUT HA MbICHDL O paspbiBe HenpephIBHOCTH-9TOrO
psila, uTO JOJ2KHO MpOsiBUTbCs B cTpoeHrn CaTypHa. OIHAKO BHIBOX
6}’116’1‘ UHBbIM, €CJIH pacCMaTpPpHBAaTb BO3}I€ﬁCTBH€ MaccChbl Ha cCiXKaTHe BO-
nopona. Tlpu nepexofe or IOmurepa k Henryny npoueHTHOe conep-
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’Kanue BOJOPOAA C KaXKIBIM «IIaroM» yMeHbluaercs. KpaiiHe Hu3Koe
3HaueHne MmI0THOCTH CaTypHa OGBSICHSIETCS MPOCTO TeM, YTO Macca ero
C/IMIIKOM MaJsa, YToGbl CXKaTh BOJOPOJ 10 Hajjiexkaineil crenenu. [1mor-
HocTH YpaHa u Hentyna B 10 u Gosee pas mpeBHIIAIOT Te 3HAYeHHS,
KOTOpBble GbLIA Obl, ecii Gbl 3TH IUIAHETHI IEJHKOM COCTOSIH M3 BOJIO-
pona. Bpayu Bbickasan mpenmnonoxenue, uto Y pan u Hentyn B ocHOB-
HOM COCTOAT M3 Jbld, a TaKKe aMMHaKa ¥ MeTaHa, HaxONSAIMXCH B

Puc. 125. Ypan u Tpu ero cnyTHHKa.

TBepioM cocTosHuH. IToKa eme He coBceM sicHO, KaKOe KOMHYECTBO TS-
JKEJIBIX BellecTs BXOAHT B COCTAB 3THX IJIAHET, HO BIO/NHE BO3MOXKHO,
yto Gonmbmie, viem 8 coctad MOmutepa v Taivpua. [Noprepy yaanoes mo-
CTPOMTE MPeKpacHbie TeOpeTHUPCKUe MOJeIN ¥ pana u Hentyuna B mnpen-
TIOJIOKEHUH, UTO 3TH IUIAHEThl COCTOST LENHKOM M3 aMMHaKa ¢ HeGOoJIb-
IIOH MPUMEChIO — MOPsfKa ABYX Macc 3emsid — Gojee TSIKENbIX 3J1e-
MEHTOB. s ;

B opnom oTHOWEHHH Y paH siBAsieTCsl aHOMAJIbHOH nyanetoi. [Tioc-
KOCTh €ro BpallleHMsd, KOTOpas ONHOBPEMEeHHO SIBJISIETCS IJIOCKOCThIO
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OpOHTATBHOTO JBHXKEHHS MSITH €ro CIyTHHUKOB, HAK/JOHEHA IMOUTH IOJ
NPsIMBIM YIVIOM K IJIOCKOCTH O6patieHus: Y pana Bokpyr ComnHua. Pak-
THYECKH YTOJ HAaKJIOHA IIOCKOCTH HeMHOro Gosbiue mnpsimoro (98°),
T. €. Bce [BHMIKEHHS, IO CYLIeCTBY, SIBJSIOTCS oOpaTHbMH. [ISTh ero
O4eHb CJa0bIX CIYTHHKOB (puc. 125) HOCTynHBI HAGJIIOIEHHSM TOJNBKO
B OOJIbIlIME TEJNECKONbl; BCE OHH. IBUXKYTCS B HANpPABICHHU BPAUICHHS
Ypana. JluaMeTpbl CIYTHHKOB HEMOCPEACTBEHHO H3MEPHUTh HEBO3MOXK-
HO, HO, COIVIACHO KOCBEHHBIM OLIEHKaM, OHH TOPSJKAa HECKONbKHX CO-
TeH KusaoMeTpoB. Camblii ONU3KHI K MyIaHeTe CNYTHHK — Mupanga —
Obl1 OTKpHIT B 1948 r. Koitnepowm.

Ixepapn Koiinep, oTkpriBiukit cnyTHukH Mupauay (y ¥Ypasa) u He-
\ peuny (y He:rvea).

B 1949 r. Koiiep OTKDBIT TaKKe MEHRIUIHH W3 JABYX CTMVTHHKOB
Henrtyna — Hepeuny. CornacHo Bpayspy u Kuemency, 60abluii U3
CHYTHHUKOB, TpuToH, BecuT mpumepHo B 10 pa3 menbiie Jlyuol. OH
CJIMIIKOM MaJi, YTOOBI MOKHO OBIO H3MEPHTBb €ro AMameTp, HO, CyAs MO
ero OJIeCKy, MOXKHO JIyMaTh, YTO OH HeMHOruM MeHblie JIyHbl. [Tnor-
HOCTb TpHTOHA, NO-BUAMMOMY, IOBOJBHO HU3Ka. OpOUTHl 3THX IBYX
CIYTHUKOB YAUBHTENbHO DPasHOPOAHLL. B TO Bpems, kak TpuTOH 06-
pamiaercss BOKpyr Hentyna o6paTHbIM IBHKEHHEM, HaXOASCh OT. HEro
Ha paccrosuur 0K0a0 350 000 xm, mpHueM IJIOCKOCTH OpOUTHL. COCTAB-
aser npuMepro 40° ¢ MJIOCKOCTBIO ABUKEHHs caMOd MiaHeThl, Hepeuna
ABUKETCS] B NPSIMOM HANpPaBJIEHHUM H OTCTOMT OT TJIaHeThl Ha paccros-
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HUU nipuMepHO 0Koz10 5 600 009 xum. Taxkum ob6pasom, TpuToH — ennH-
CTBEHHBIIl B COJIHEUHOH CHCTeMe BHYTPEHHHH CIIyTHUK, XapakTepH3y-
IOLIMACS 0OpaTHBIM OPOHTANBHBIM JIBUIKEHUEM.

Wrak, Mbl BHAMM, 4TO JeHCTBHTENbHO IJIAHETHI-TUTAHTLL OYeHb
MOXOXKM APYT Ha Apyra; pasiuuusi UX B OCHOBHOM BHelIHHe, 00yCJIOB-
JesHble H3MEHEHHEM TeMIepaTypbl B COOTBETCTBHH C HX MOJIOKEHHEM B
npocTpaHcTBe. Bee 3TH I1aHeTHl ObICTPO BPAILAIOTCS, HMEIOT OrpOM-
4Ol TONMUIMHBEI aTMOc(ephbl, COCTOSIIE U3 METaHA M, BEPOSITHO, aMMua-
Ka, U COJep:KaT B CBOEM COCTaBe Jierkue rasbl — reliiil ¥ BOLOPOL,
IIpUYEM TMOCJAeJHHEe XapaKTepH3YIOTCSl 3HAUMTeJbHOH KOHIIEHTpaluei
K meHTpy. Ilo BceMm 3TUM XapaktepHCTHKAaM IJIAHETHI-TUTAHTHI OT/IH-
YalTCsd OT IJIaHeT 3eMHOH rpynnsl — Mepkypusi, Benepsl, 3emin,
Mapca u I[lnyToHa. 9TH pasnuuusi HACTONBKO MOPA3KTENbHBI, YTO 00b-
e/llHeHHe 3THX ABYX TPYIMN IJIaHEeT B OHY CHCTEMY KaKeTCs HeJIellbIM.
OueBHHO, 3TH pasjauuus 00YC/AOBJEHB KAKMM-TO BayKHBIM 3BOJIIONK-
OHHBIM ()aKTOpOM. . 3 :

HecmoTpss Ha IpaHAHO3HOCTH pPa3MepoB, a MOKeT ObITh, HWMEHHO
BCJIEJCTBHE 3TOTO, MJIAHETHI-TUTAHTBl HE MPEJOCTaB/sOT HUKAKUX
6/1arONpPHSATHLIX BO3MOXKHOCTEH B KauecTBe OOHTENH M5l CYIIECTBOBA-
HHA JKH3HM B KaKMX-THOO H3BECTHbIX HaM INposBIeHUsaX. [Tosromy,
ecM Mbl HajieeMcsd J0Ka3aTh YHHBEPCAJBHOCTb TAKOro 3(eMepHOro siB-
JIEHHS, KaK KHU3Hb, HAM CJeyeT 3aHsiTbCs HCCAEAOBAHUEM IIAHET 3eM-
HOH TpyMIblL.

M

12

[TnaneTsl 3emHoi rpynmbli-— [ 11y ToH,
Mepkypuit u Benepa

[12ymon

Camas nanexas ot ConHila 43 BceX OTKPBITBIX A0 CHX IOp MJIaHET COo-
BepUIEHHO HE M0X0XKa Ha JPYrde IJIAaHeThl, HAaXOAAIIMecs BO BHELIHHX
06/7acTsIX COMHEUHOfi cucTeMbl. YyKecTpaHIeM-KapJAHuKOM BbINISAIUT
[lnyton cpeas mianer-rurantoB. Hauwm cBegenust o Ilnytone Becbma |
OrpaHHUeHbl; [OMMMO OPGUTBHI, a C/I€LOBATENbHO, H PACCTOSHHS HaMm
u3BeCTHBI ero Gieck u uBer, HO Macca [lnyTona HensBectHa (cM. . 3
u 4). Cornacuo onpenenenuio Koinepa Buiumerii auamerp I[lnyrtona
pasen 07,2—0",3, uto coorserctByer npumepHo 5800 ku. Ecan cuutars,
yto macca [TnyToHa XOTs Obl MPHUMEPHO COOTBETCTBYET BbIYMC/IEHHOI
gesnunne (0,8 maccsl 3emun), TO CpelHsis MJIOTHOCTb MJIAHETHI MO-
Jyuaercs OOJble TUIOTHOCTA 30J0Tal

Tak Kak MeTaljbl U JpPYyrHe BellecTBa, MJIOTHOCTh KOTOPHIX BhbIlle,
geM y KeJe3a, [0-BHAMMOMY, BCTPEUaioTCsl B 3Be3JlaX, TaK e Kak U
Ha 3emsie, B HeOOJBIIMX KOJTHUYECTBAX, MPEACTAB/IAETCS COBEPUIEHHO
HEeBePOATHbIM, UTOOBI MAOTHOCTL [layToHa Gbla ropasiao Bhblllle MJIOT-
HOCTH Kejie3a, KoTopas B 7,8 pasa Bblllle MJIOTHOCTH BOJBIL. OueBuHO,
WM ero Macca WJIH IuameTp ompeieneHbl ¢ Gombmio# ommOkoi. Ecan
MPENOA0KUT, UTO MIOTHOCTh [layTona 61M3Ka K MIOTHOCTH 3emid,
TO 3TO MPELNoIoKeHHe ¢ Hen30eKHOCThIO BlIeUeT 3a cO00H yBelHyeHue
ero a@aMeTpa BJBOe, HO TaK Kak TaKOf AMaMeTp BIIOJHE H3MEDUM, Mbl
BeIHYKIeHsl BMecTe ¢ DBpayspom u KsewmeHcom cienate BbIBOA, 4TO
macca [lnyTona ompelesieHa MOKa elie HeHalekKHO.

CoBepuleHHO HHOe OObsICHeHHe TeM ke AaHHbiM 0 [liyTtone mpenso-
xu1 OnTep, cOriacHO KOTOPOMY HCTHHHbIH Auamerp [lnyToHa Gonbuie
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ero BUIMMOrO AuaMeTpa, HO Garofapsi TOMy, YTO IJIaHETa HMeeT J0-
BOJILHO IVIQJKYIO TOBEPXHOCTb, COJNHEUHBIH CBET OTpaKaercd JHIlb OT

ee He(OJBILOH LeHTpPanbHOH ob6jacTH. Tak, HampuMep, OTIOJHPOBAH-.

Hble cepHUecKHe WM OBajlbHble NMOBEPXHOCTH NPU OCBELIEHHH HUX TO-
YeyHbIM HCTOYHMKOM CBeTa JaloT OTOJMecK ¢ KOHIeHTpauuedl cBeTa K
1eHTpy noBepXxHOCTH. OfHako o6bsicHenne OusiTepa Bce Ke He pellaeTr
npobyeMbl J0BONBHO cnaboro Gmecka [Tnyrona. Ecnu 61 [lnyToH nmen
OTpakaTeJIbHYIO CIOCOOHOCTh CTOMb K€ HHU3KYIO, Kak JIyHa, anbbeno
Kotopoii paBHO 0,07, To M TOrZa OH JOMKeH ObLI Gbl BBINVISIETH BIBOE
Gonee sipKUM, ueM HabmtofaeTcs B AefiCTBHTEILHOCTH. B pe3y/bTaTe Mbl
BBIHY2KJIE€HBl C/IeJIaTh MaJOBEPOSITHEIH BBHIBOL O TOM, YTO MOBEPXHOCTh Y
[lnyToHa NOBOMBHO IMajKasi, HO ee OTpaXkarelbHas CIOCOGHOCTb paBlia
Bcero 3—4%.

Tak kak Temmeparypa [InyrtoHa, no-Bumumomy, HHke 220°C,
T. €. BCEro JIMLIb Ha KakKux-HuOynp 50—60° Bble TemMmepaTtypsl abeo-
JIOTHOTO HYJs, TO Ha €ro INOBEPXHOCTH OOJBIIMHCTBO OOBIYHBIX
ra3oB JOJDKHO ObLTO MepedTH B KUAKOE COCTOSIHHE HJIM 3aMep3HYTb.
MozkHO, KOHeuHO, mNpeAcTaBUTh cebe, 4To [IMyTOH MOKPHIT OKeaHOM
M3 KUJKOTO0 (WM TBEPAOro) KHCa0pozna (ecau Ob1 KHCIOPOA He ObLI CTOMb

XUMHUECKH aKTHBeH) AJIM U3 asoTa, a BOLOPOA U resvi, KOTOpLIE MOIVIH

6bl octaTbesl Ha [lnyToHe rasoo6pa3HbIMH, IIO3TOMY, BEPOSITHO, OTCYT-
CTBYIOT.

XOoTsl U MOXKHO IIpeicTaBHTb cefe, YTO OTpaxaTelbHas CIOCOG-
HOCTb NMOBEPXHOCTH IJIaHETH 6J1arofapst HaJUYHUIO JIbJa U3 KPUCTAJIOB
aMMiaka M JPYTHX paclnpoCTPaHEHHBIX COelHMHEHHH 6yJeT HOBOJBLHO
BBICOKOH, Mbl BCE K€ Ha INPAaKTHKe JOJKHBEI ObITb OTOBBEI K TOMY,
YTO 3Ta TMOBEPXHOCTH MOAOOHO JIYHHOH, BC/IEACTBHE BBINANEHHS Ha Hee
METEOPHTHOTO M KOMETHOTO BellleCTBa B OCOOEHHOCTH HAa DPaHHUX 3Ta-
nax HCTOPHU IIaHeThl, JOBOJNBHO HepoBHasi. Cynsi mo »KenToBaTo-Ge-
JIOH OKpackKe, MOXKHO yTBepxKIaTh, UTO IIOBEPXHOCTb [1nyToHA MmOKpbiTa
He CJIMIIKOM IUIMEHTHBIMM Marepuasnamu. ITostomy oueHb TpyAHO co-
riacuTees ¢ npefanonoxenuem OnTepa O CPaBHHUTENBHO IVIAAKOH IIO-
BepxHocTH [lnyTOHa B CcOueTaHHH C PeKOPAHO HU3KHUM 3HaueHHEM aflb-
6er0. ' i
Bepostno, [InyToH sBasercss GecnyOAHBIM XOJOLHBIM HeOGOJBIINM
mapoM; JIHaMeTp ero HeMHOIO MeHblIe NMOJOBHHBI JuaMerpa 3eMaH, a
anbbeno mopsnka 0,15, T. e. BABoe Gomblie anbbeno Jlynsl. bBesycnos-
HO, 3Ta MJIaHeTa HEroCcTeNpHUMHA AJISl NpeObIBaHHS HA Hell uellOBeKa;
CMEPTeNIbHO XOJIOJHAasl HOYb NpOAOJKaeTcs Tam 76,5 uaca, a Bciej

3a HEI0 HACTYMaeT TaKoi e JJIMHHBIA IeHb, HO U JAHeM OJeck CosHua-

Gyzer B 1600 pa3 cinaGee, uem Ha 3emie.

BeickasbiBamoch Jaxke MNpeAnonaoxenue, uro [lnyTon — BooGiie
He HacToslllasi NJaHeTa, a BCEro JIHIIb CIYTHHK, MoTepsaHHBH Hen-
TYHOM.

OfHako 3TOT BOMPOC He MOXKeT GbITh paspellleH, N0Ka Mbl He Oyiem
pacmosiaraTb GOJIBIIMMHU CBEleHHSIMH O MeXaHH3Me TIOSIBJIEHUS Y IIaHeT
CIIyTHHKOB.
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Mepkyputi

MepkypHit — yeTBepTasi o GJecKy IJ1aHeTa: B MakCcHMyMe OJecka
OHa TOYTH TaK XKe sipKa, Kak Cupuyc, apue Hee GbIBAIOT TONBKO Bewepa,
Mapc u FOnutep. Tem He MeHee MepKypuil — OueHb TPYAHBIH OGHEKT
1SSl HaOMIOeHUil M3-3a MAJOCTH ero OpOHTHI M, ClefOBaTeslbHO, OJH-
socth K ConHily; ero HauGonbuias BO3MOXKHAS 340H2ayus (BUAUMOE
yraosoe paccrosinue ot ConHua; cM. [Ipunoxenue 2) cocrasnser 28°.
B sToM camoM GaaronpusTHOM 151 HaG/MIONeHHH MOJNOXeHHH (asa

. Puc. 126. Kapra Mepkypusi, cocraBnennas Ckuanapeiu.

MepkypHsl COOTBETCTBYeT (aze JIyHbl B mepBOA M TpeTheHd UETBepTsX;
nonHas (a3a NPUXOAHTCA Ha BepxHee cOelMHeHHe, Korja Mepkypuii
naxonutes 3a COMHIEM IOYTH Ha ogHoi mpsiMod ¢ HuM. ITocne 3axona
ConHua uin nepel ero Bocxogom Mepkypuil Ha HeGe Bcerjga HaXOAUTCA
oyedb 6au3k0 K COJHIY, YTO OFPaHHYHMBAET HOUHbIe HAOMIONEHUT MJa-
HeThl KOPOTKHM HHTepBanoM. Kpome t0ro, TypOy/neHTHOCTb Harei
aTMocepbl Ha HH3KHX BBICOTaX OOyc/IOBIHBaeT IVIOXOe M300pakKeHHe.
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[Tostomy Mepkypuil GOJbILEI0 YacThio HAGIIOLAIOT MPH MOJHOM JHEB-
HOM CBeTe, a PacCesHHbIA COJHEYHBIH CBET HUCKJ/IOYAIOT B MaKCHUMAaJbHO
BO3MOXKHOlH Mepe NMPHUMEHEHHEM COOTBETCTBYIOMIUX 3KPaHOB.

BenencTtBue Bcex 3THX pasHoro pojaa prllHOCTeI:I TOJLKO CaMbIM -

YIIOpHBIM HaOMolaTeNIsIM yAaBajloch OGHAPYKUTh JETalH Ha MOBepX-
HOCTH Mepxypuﬂ.'CKuanapeJmH (Uranus, 1835—1910) u bapuapx

Puc. 127. Kapra Mepkypusi, cocrapiennas AHTOHHAIH.

(CIOA, 1857—1923) — nBa BenuKuX HabaiofaTe]s] — Clelalu 3apu-
COBKH CMYTHBIX JieTajlefl IOBEPXHOCTH, NIPHYeM 5TH 3apPHCOBKH He CIIHII-
KOM XOPOLIO COIJIacYIOTCsl Mex1y c006oi. KapTa, cocrapiennas Ckua-
napeJuid, Bocnpousselena Ha puc. 126. [lockoaneky dotorpadun JIyus
OKasajll, 4TO HeKOTOphle ee JeTalH, B OCOGEHHOCTH JyUH, a 10 HEKOTO-
pOil cTeneHu W MOPs, CTAHOBATCS OCOGEHHO 3aMETHBIMH B MOJIHOJIYHHUS,
BecbMa MHTEPeCHO OTMeTHTb, 4TO DBapHapa oxapakrtepnsoBan nsiTHa
Ha MepKypuH B OCHOBHOM KaK [MOXOXHe Ha JIYHHBEIE «MOps», a CKHa-
Mapejy MoJydusl CBOM HauJyullke pe3y/bTarbl, KOrla mJiaHera Gblia
6a13Ka K TIONIHOH (hase, T. e. HaxoAusach 1o cocenctBy ¢ CoaHueM.
Ha nporsixenun auTenbHOro BpemeHu Mepkypuil Habarofancs
B0 ®Ppanuuu — cHauana Autonuany B Menoue, a nosnnee Jloabgiocom
Ha [Tuk mo Munn. BeluepueHHble HMMH KapThl MOKa3aHbl Ha puc. 127
u 128 coorBercTBenHO. Bece Habmrofartenu coriacHbl, uTO Mepkypuid
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Me/IeHHO BpallaeTcst BOKPYT cBoeil ocu, GyAyud Bcerja 0OpallieHHbIM
K- CosHILy OAHOM CTOPOHOH, ec/ii—HE CUNTATh HEGOMbUINX JHOpAlUH.
Takum oGpa3oM, nepuop BpaieHust Mepkypusi, cocrasasiomui 88 cy-
TOK, corsacHo [lonbdrocy, paBeH, ¢ TouHocTsio 10 1/10000, cupepuyec-
KOMY MepHoay obpaineHus mianetsl BOKpyr Connua®). Tak kak Comniue
OCBelllaeT TOMBbKO OJHY CTOPOHY MJIAHEThl, HA PHCYHKAX BHIHO TOJbKO
oziHo monymapue Mepkypus.
[Ipu comocTaBleHHH PHCYH-
KOB HEO0OXOJUMO IIOMHHTh,
yro Cruanapeniu u AHTO-
Huaau Habmonann Mepky-
puil BeuepoM, a Jlombgroc
yTPOM. CnenoBartenbHO,
uyTOObl CPaBHUTb KapThl CKHU-
amapeanu M AHTOHHMAmH C
kaproit Jonbdroca, ux cie-
JyeT MOBEepPHYTb HPHUMEPHO
na 15°. Jdonsdroc monaraer,
yTo Hab/ofaeMble JeTalu
MOXKHO TIPUBECTH K COBIaje-
HHIO, CUMTasi, 4TO YroJa Ha-
KJIOHa 3KkBaTopa MepKypus
K SKJHIITHKE paBeH 7°.

[TocKOMBKY ONTHUEcKas
paspelaronias CHocoOHOCTb
COCTaBISIET IPUOMUBHTENIBHO  pye 198, Kapra MepkypHs, cocTaiennas
0",3, 1. e.1/,;—*/,, BUAUMOIO JLOMIBRIOCOM.
nnameTpa MepKypus, Ha
DUCYHKAX, OYeBMIHO, MpeICTaBleHbl IOYTH BCe JeTalH, KOTOphie
Korja-1u60 HaG/IIoJaliCh C MOBEPXHOCTH 3eMiH.

CpaBHeHHe BceX Tpex kapT MepKypusi Ha MepBBId B3IVIsL HABOAUT
Ha MBIC/Ib, UTO HaOMIOJATeNH PAcXOAATCS B CBOMX HAO/IONEHHSAX, HO
Gosee TilaTe/qbHAs MPOBEPKA BBISBISIET cOrjacHe B HauGbosee CyIlect-
BeHHBLIX uepTax. [[Ba uesoBeKa HMKOIJA He HADUCYIOT IIOXO BHHMbIH
00beKT OIMHAKOBO. UTOOB yGeAUThCS B 3TOM BaXKHOM s Haburoza-
TeJIbHOA acTPOHOMHH (haKTe, IOMECTHTE OIHY M3 3THX KapT Ha TakoM
paccTosiHuH, 4TOOBI AeTanu Obliu €/[Ba PasIH4YUMbl, H 3apucyiTe, 4TO
Bbl BuauTe. CpaBHEHHe PHCYHKA C ODHTHHANIOM MOXKeT JaTb YAHBUTENb-
Hble pesyabTaThl. HecomHeHHO, mOBepXHOCTb MepKypHsi BO MHOrom
CXOJ[Ha C MOBEPXHOCTbIO JIYHBI, XOTSI MBI U HE 3HaeM, JIeHCTBUTENbHO JIH,
Ha MoBepXHOCTH MepKypHs uMmetotcst Mopsi U KpaTepbl. O1HaKO cpefiHee
BH3yanbHOe anboeno Mepkypus (0,14) B1soe 6obiie, uem anboeno JIyHbr.

[TonpiTki 710Ka3aTh cymlecTBoBaHWe y MepKypusi aTtMmocdepbl B
OCHOBHOM JaBaji OTPUIATeJIbHbIE Pe3YJabTaTH, XOTS HHOrAa HaGAO-
JaTe¥ BLICKA3biBaIW INOLO3DPEHHE, uTO Jerkue GesnoBaThie OOJMauKa

*) OTHOCHTE/IbHO IEPHOJA BPALEHHs CM. puMeyanue Ha cTp. 12, (I pun. ped.)
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3aTymMaHHBanu Goslee TeMHble naTHa. CKOpocTs yGeranus Ans Mepky-

pHst cocTaBisieT Bcero 3,7 Km/cek, a Temmepatypa Ha ero MoBepXHOCTH

MOXKeT GbITb ropasfo Gosiee BBICOKOH — Bbile, uem A JIyuel. Cieno-
BaTeJIbHO, JIMIIbL CaMble TsKeJble rasbl MOIVIH Obl OCTaTbCS Ha MOBEPX-
HOCTH IVIaHeTbl. TOYHO Tak iKe BhiGpachiBaeMble BO BpeMS COMHEUHBIX
Gypb YacTHILbl 1OJIKHBI, 1axe B GOJbIIel CTeleHH, YeM B caydae JIyHbl,
BBIIHGATh aTOMbI OCTAaTOYHOM aTMocdeps Mepkypusi. Korna Mepkypuii
HaGMIONaeTCs B BUJle Ceplia, TO ero POra He BBIXOJSAT 3a MPEIeNbl HX reo-
METPHUECKHX TIPAHHUI, YTO yKasblBaeT Ha OTCYTCTBHE CKOJbKO-HHOYIb

_ BHAUHTEJIPHBIX CYMepeuHbIX 3(HeKTOB — paccesHHsI WK pedpaKUUU B

-~

armocdepe. OnHako Jlonbdroc CuMTaeT, uTO CBET POrOB XapaKTepH3Yy-
ercsl HeGOJbLIOH M3CBITOUHOH monspusanueii. F s ator sddext obyc-
JIOBJIEH HaJIMYHEeM aTMOC(epbl, TO IIOCHAEIHSST B HEJOM COCTaBASIET He
Gonee /40, atMocdepsl 3eMiH. ‘ :

Ilerrut (o6cepBatopun Mayut Buncon u Maynr ITanomap) us nu-
¢pakpacHbix u3MepeHuii MepKypHs Hauwles, yTO TeMnepatypa B IOJ-
COJIHEUHO! TOYKEe B MepHIeNIHH CHJIBHO Bo3pacTaeT, gocturas 415° C; B
aenuu oHa cocTaBasier okoso 285° C. [Mpu 415° C maaBsTCs 010BO U
CBHHeIl; Naxke UMHK HaxOXuTcs OJU3 CBOeH TOukH TwiaBieHus (419° C).
ITosTomy Mepxypuil faxe ¢ GOIbWIMM OCHOBaHHeM, yeM IlmyTow, mor
ObITh Ha3BaH B 4eCTb GOra MmpercrofHed.

B mpoTHBONOMOKHOCTE OueHb BBLICOKHM 3HAUEHHSM TeMIepaTyphl,
Ha cropoHe Mepkypus, obpauiennoli Kk COJMHILY, Ha BEYHO TEMHOH ero
CTOpOHE TeMmIeparypa OueHb Hu3Kas. Temno MOxKeT NpOHHKATh Tyla
TOJBKO Yepe3 TBEPAOe TeJIO MJIaHeThl, NMOCPEICTBOM TEMJIONPOBOIHOCTH,
a 3T0 — Mmpolecc KpaiiHe MelJIeHHBIH, HJIH Ke IIOCPEJICTBOM KOHBEKIMH
B OCTaTKax aTMOC(epel, HO MocjefHee MOXKHO JIHIIb MPeanoaaraTh.
Temnepatypa HeOCBEIEHHOTO MOJNYIIADHS, BEPOSTHO, He MPEBHIIAET
10°, cunTast oT a6COMIOTHOTO HyJIdg, T. €. TaMm Jaxe XOJiofHee, yeM Ha
[lnytone. Takum o6pasom, Mepkypuii mposiBIsieT cBOEro pora «pas-
JABOEHHE JIMYHOCTHY, COBMellast B cebe 00e KPAHHOCTH 3HAYEHHH TeMIie-
paTypsl nianer. MurepecHo 3HaTh, He MOTYT /M OKa3aTbCsl 3aXBaucH-
HBIMH H 3aMOPOXKEHHBLIMM Ha TEMHOH CTODOHe TaKMe rashl, Kak asor,
YIJIEPOA, YIJIEKUCHLIA ra3, KHCJaopon M apyrue. IIasi oTBeTa Ha 3TOT
Bornpoc Tpebyercst Gosee cTporasi MpoBepKa MPH MOMOIIH KOCMHUECKUX
30HIOB W DaJHOJOKANUOHHBIX HaOJIIONEHUH.

Ha ouenp Gompiioe cxonctso Mexay Mepkypuem u JIyHOil yKasbl-
BalOT HX pa3Mepbl, XapakTep BpalleHHs, Pa3pekKeHHOCTb aTMOchepsbl
¥ BHewHHil Bui. O0a 3TH Tela NMpPaKTHYECKH OJMHAKOBO OTPasKaloT
CBET KaK B OTHOIIEHWH LIBETA, TAK ¥ B OTHOIIEHHH HHTEHCHBHOCTH
TpH pasNUYHbIX yr/iax oTpaxkeHus. JIyud cBeTa, Majallihe MepHeH-
JAUKYJISIPHO K MOBEPXHOCTH, OTPAXKAlOTCS B HANpPABJEHHH IaIeHUs
AOCTAaTOYHO 3((PEKTHBHO, HO MPH MAJEHHH CBeTa MOJ GOIBIIHMU YI/IaMH
OTpaxeHHe ObIBaeT O4yeHb c1aGbiM. [laxe MOMAPH3ANUS WIH IIOCKOCTh
KoneGaHHH OTpakeHHOro cBera st Mepkypusi u JIyHbl OMHAKOBa.
Bce 510 1aer Ham npaBo cenath BBIBOA, UYTO TMOBEPXHOCTh MepKypHs
CXOJIHA C MOBEPXHOCTbIO JIYHEI KAK B OTHOLIEHHH OTAENbHBIX HeTaje,
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Tak U B uenoM. HecoMHeHHO, 1mOBepXHOCTb MepKypHsi HenpaBHJbHOM
dopMbl U HepoBHasl.

CpenHss mIOTHOCT MepKypHsi, XOTsl OHA OmpelesieHa U He CJIHII-
KOM TOYHO, MO-BHJMMOMY, MOYTH B 5,5 pa3a Bblllle NJIOTHOCTH BOJIHI,
T. €. MPHMepHO paBHa IOTHOCTH 3eman.) Tak kak macca Mepkypus
Mana, TO yBeJHYeHHe €ro IJIOTHOCTH BCJENCTBHE CXKATHS OrPaHUYEHO
BenuunHOi 1—2%, a CpefHsst IIOTHOCTh OCHOBHBIX COCTABJSIIOLIUX ero
MaTtepuasoB, eclIy H3BJeUb MX U3 IJIaHeThl, coryacHo mopcuetam IOpu
coctaBuT 5,4 BMecTo 4,4 nns 3emau. CienoBaTenbHO, H0Jas Gonee Td-
KeJbIX 3/eMEeHTOB it Mepkypust 1omxKHa GbITh ropasio 6osblile, ueMm
151 3eMJH, U, BePOSITHO, Y MepKypust AOMKHO GbITh BIIOJIHE H3MEPHMOe
xejaesnoe A1po. B atom ortHomennn Mepkypu#l CHIBHO OTJIMYAeTCs OT
JIYHBI U, O CYIIECTBY, SIBJISIETCS] CAMBIM IJIOTHBIM TEJIOM 3HAUHTEJNbHBIX
pa3MepoB B COJTHEUHOH CHCTeMe. DBOJIOLMOHHBIH NpOIece, B pe3yb-
TaTe KOTOPOrO BO3HHKJIA BBICOKAs IJIOTHOCTB, MOKA €llle He BIOJHE I0-
HSITEH, HO, HECOMHEHHO, OH CBsi3aH ¢ 61u30cThi0 Meprypusi K ComHILy.
= Op6uta MepkypHs 3aHuMaeT cjelylomee nocie opoute [layTona
MEeCTO MO BeJMYHMHE yIJla HAKJIOHA K IJIOCKOCTH 3KAUNTUKU (7°) u 1o
BesnnurHe sKkcuenTpucutera (0,21). B mepurennn CKOpOCTb €ro JIBHKe-
HHS IO OpOUTE JOCTHTaeT MouTH 58 Km/cex. Biarogapsi cBoeMy GHICTpPO-
My JIBHKEHHIO H OOJIBIIOMY 3KCLEHTpHCHTETy MepKypu#l faeT ofHO u3
TpeX acTPOHOMHUECKUX JI0Ka3aTeJNbCTB OOIIed TEOPHH OTHOCHTENIbHOCTH
DnHTeliHa. J{BUXKeHUe nepurennss MepkypHsl MPOUCXOIUT C ONepexe-
HHeM Ha 43" B CTOJEeTHE IO CPABHEHHUIO ¢ BHIUHCJEHHBIM Ha OCHOBE TeO-
pUM TJIaHETHbIX Bo3MmymieHu#. OfHaKo Habmofaemas CKOpOCTb B TIpe-
JieJlax TOUHOCTH H3MepEeHHUH COOTBETCTBYET MpPEACKa3bIBaeMOU MO TEOPHU
OTHOCHTEJIbHOCTH OHHIITEHa. ITO 3aMedaTesbHOE MOATBEPIKIEHHE
nocJielHell HeMaslo CIOCOOCTBOBANO ee NPU3HAHHIO B HAYUYHOM MHDE.
Tak Mepxypuil BHeC CBOH OONBLIOH BKJaJ B COBPEMEHHYIO HayKy.

Benepa

Benepa HaOMIOAeTCs U KaK «BEUYEPHSS 38€312» W KaK «yTpPeHHssI
3Beszia» — Hesperus u Phosphorus, Kkaxk HaspiBanu ee B aHTHYHOM MU pe.
IToce Connna # Jlynst Benepa — camoe sipkoe HeGecHoe cBeTHs0. Ee
Y4acTO BHJHO NPH JHEBHOM CBeTe, a HOUBIO OCBEILEHHBIE €I0 IpeIMEThI
MOTyT OTOpacelBaTh TeHH.: Bcero 144 nHsA NPOXOAAT MEXKIy BeuepHeil
3JIOHTalMel, Korja BeHepa — mepBoe CBeTHJIO, MNOSBISIONIEeCS Ha
CyMepeuHOM BeuepHeM Hebe, H yTpeHHell 3/I0Hraunuei, Koraa Benepa —
nocIeH S «3Be3/lay, Hcuesaromas B yTpeHHux Jydax ComHIla; HO 4ToGH!
o6oiiTu CosHlle U BHOBb BEPHYTHCS K BeuepHeil 3j0Hrauuy, Benepe tpe-
Gyercst 440 cyTox (cM. puc. 4). Mctunnblii nepHoj obpatleHusi Benepel
Bokpyr Co/lHIla, KOHEYHO, ropasiio Kopoue; OH COCTaBasAeT Beero 224,70
cytok. Korzna paccrosinne Mexay 3emieii 1 BeHepoil MUHUMAIBHO, OHA
CTaHOBUTCSI CaMOH ONM3KOH Hallell coCefKOl Cpelu muaHeT (MPHMEpHO
42 000 000 xu). Ho B 3TO Bpemsi HabmogaTe BeHepy ONTHUYECKMMU
CpelcTBaMi TPYJHO, TaK KakK OHa BHJHa oueHb 6;11u3K0 K COMHLY.
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Benepa nouctuHe «miaHera-cecTpa» 3eMH; OHM HMEIOT MOUTH OfH-
{'HaKOBble pa3Meprl U Macchl. [laxke yBeJHUEHUST HEOOMBIIOrO TejecKomna
AOCTAaTOYHO, YTOGHI IPEBPATHTb SIPKYIO CBETSILLYIOCS TOUKY B cepelps-
HBIA JIUCK, KPasi KOTOPOrO HEMHONO Pa3MBITHI BCJAEICTBHE HeCMOKOHCT-
BUsl Halledl atMocdepbl, HO KOTOPHIH HMeeT (hasbl B BHJE cepra, mopoo-
Hble (pasam Jlynsl. [Korna cepn Benepsi 'Y3KH#, KaXKeTCsl, 4TO KOHILbI
cepna OXBaThIBAIOT GOMbIIe MOMOBHHBI JUCKA IJIAHETHI, T. €. KaK GYATO
CHsIHHE CBETSIUIEACS] NMOBEPXHOCTH MOPOXKIAETCS ONTHUYECKUM OOMAaHOM.

Puc. 129. Cymepeunas ayra Bokpyr Benepel. O6patuTe BHHMAHHE Ha

TO, YTO HA NePBOH oTorpaduu NOMYMECAL OXBATHIBAET IOYTH BeCh

LUCK, @ Ha BTOpO# ¢ororpadhuu BepXHAs uACTb CEPNA HMEET SpKOe
MPOJOMKEHUE.

B kpaiinem mosioxenuu, Korja Betepa HaxoauTes HOUTH HA OIHOM nps-
Mo#i Mexkny Hamu u ConHueM, cja6oe CBETsIIIeecss KOJIbIO MOMKHO BH-
JeTb BOKPYT BCEro NMCKa. JTa CyMepeuHas Jyra BHIHA Ha (OTOrpa-
¢usx puc. 129. Hu nama armocdepa, Hi JeheKTH ONTHKH HE MOIJIH Gbl
co3aath nmofpo6Horo siBieHust. OHO o6ycnoBneHo pedpakuuei u pacce-
sSIHHEM COJTHEYHOrO CBeTa B MPOTSKEHHOH aTMocdepe BeHephl. Vv

Ho nouemy ke Mbl He BUAUM HH 061aKOB B atmocdepe, HH HeTaseil
NOBEPXHOCTH caMOd muiaHeTsl? [Ipu camblx Jyummx ycaoBusAX Ha6/io-
JleHHH, KOorja Hama aTMocdepa sicHa U CIOKOHHA, CAMBIM ONBITHBIM Ha-
GofaTeN M yaaeTcsl pasrisfeTh TONbKO TYMAHHbIE HAMEKH Ha KAKHe-TO
Jetamu — «OonblIME CyMepeuHble MsATHa», Kak HasBal HXx bBapuapi.
OTH c/abble NATHBIUKH, MMEIOLHE CIHIIKOM HEeOlpeleNeHHble OuepTa-
HUsl 1/ TOro, 4TOGBl HX 3apHCOBaTh, MNO-BUAHMOMY, HEMOCTOSHHEL.
®ororpapuu, caenaHHble B IJIMHHOBOJHOBOH HH(ppakpacHOi o6aacTy,
TaK»Ke MOATBEPANNIH Oe3yCIeIHOCTb MONBITOK 3aperdcTPHpPOBaThL fe-
TaJld, HECMOTPSI Ha CIOCOOHOCTb HMH(PAKPAaCHOrO CBeTa NPOHHUKATb
CKBO3b JBIMKY TyMmaHa. Tak o6cTosiio jgemo 1o Tex mop, moka Poce
(1874—1960) He ocyiecTBHI CBOM 3KCNepHMEHTHl Ha APYrOM KPaio LiBe-
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TOBOro CrieKTpa — C lepranI/IOJIeTOBbIM CBETOM, B KOTOpPOM YyJaJIOCh

chotorpadupoBath AeTann Ha Benepe. Jlasi usyuenus 3eMHbiX oGna-

KOB yJbTPauONeTOBLIH CBET coBepileHHO GecrosneseH. Ko Bceobuiemy

‘u3ymsiennio, Poccy yaamoch 3aperucTpupoBaTh B aTMochepe Benepol

GoJibliie pa3MbiThle 00pa30BaHHs THIA OONAKOB.

Puc. 130. Benepa B yabtpacdroneroBom ceere. Kax/aas napa usobpa-
KeHuil Obl1a MoJlyyeHa B OJHY M Ty e HOub, JB€ BepXHHE naphl — B
JBe M0C/e/YIOHe HOUH U JIBE CPeJHHE Maphl — TaKKe B JiBe MocJe-
nyiomue Houn. OGpaTHTe BHHMAHHE HA H3MEHEHHS OT HOUM K HOWYH.
KOHTpacTHOCTE CHHMKOB HCKyCCTBEHHO YyBennueHa. (Pororpadun
crenanb Poccom, o6cepBatopuu Mayut Buscon n Mayur [Nanomap.)

dororpaduu Ha puc. 130, moayuennwele Poccom, u dororpaduu Ha
puc. 131, nonyuenunie Ha JINKCKOA 0GcepBaTOPHH, MOKA3bIBAIOT, UTO

| CTPYKTypa 3THX TEMHBIX TYMaHHBIX MATHBILIEK W30 AHS B JI€Hb MEHA-
' €TCs; TeM CaMbIM JOKa3bIBaeTcs, YTO 3TU NITHA HE ABJISIIOTCHA MOCTOSIH-

HBIMH 00pa30BaHUsMH Ha [OBEPXHOCTH IJIAHETHl, a I10-BUAUMOMY,
npeicTasasiior coboil obnaka, niaasaiomue B atMocdepe Benepsl. Besen-
CTBHE H3MEHUYHBOCTH (DOPMBI TISITEH 1O HUM HEJIb351 H3MEPUTh BpallleHHe
IJadeThl MyTeM uX HaOMIOAEHHIl W30 NHA B JeHb, a HUKAKHX JOKas3a-
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TE/ILCTB BPALIEHHUS 38 Te KOPOTKHE OTPE3KH BPEMEHM, B TeueHHe KOTO-!
PbIX BELyTCS HENpephIBHBIE HAGMIOAEHHS, TOMYYHTh HENMb3sl. [TosTomy?
AJIS ONpEeNe/eHUsT CKOPOCTH BpalleHHsl HY»KeH KaKOH-TO MHOH crocof. A
BHOBb OBl npusBan Ha momomp CreKTporpad, HO JaxKe C IOMOIIbI0 Be-!
JINKOJIENHOH Ha6MI0faTeNbHOK TEXHHKH, HCNONb3yeMOH Ha obGcepBa-’
Topusix Maynt Buicon u Maynr [Tanomap, HUKaKuX CABHIOB JHHHI
NOTVIOMeHH ST OOHAPYXKHTb He yHAI0Ch.

Puc. 131. Benepa B y/IbTpadroneToBom cpere. StH dororpadun 6euin cpena-
Hel B 1962 r. B TOM-2Ke MacwTaGe, uTo i Ha puc. 130.

JInme  Gnaromapst HayunoMy NOABATY — IPOBEJEHHIO DPaAUOJIO-
Kaimn Benepel — Gbl1 Haiifien merton ONpeJeJeHUs epuosa ee Bpalle-
HHs. DTOT MOABHT YAAIOCh COBEPLIUTH pY TOMOIM  paJiHoJI0KaTOopa
B Muncroyn Xwumte (Maccauycerckuii TEXHOJIOTHYECKHH HHCTUTYT;
cM. puc. 31), paaHOSOKALHOHHON ycranosku B [omacroyne (Kanudop-
HUHCKMH TEeXHOJOTHYeCKHH HHCTHTYT) U PaJHONOKaTOpa B COBETCKOM
Coitoze. Ouenb 1mepOX0BaTast NOBEPXHOCTE Benepsl npugena k passept-
K€ BO BPEMEHU BO3BpAllaeMOro CHrHAMa, T. €. PaAHOBONHAM, OTpaeH-
HBIM OT TOYE€K, HaXONSAUIUXCS 6JIH3“KpaeB AHUCKa, TOTpebOoBaIOCh J0-

!
NOJTHUTENIbHOE BpeMd I BO3BpallleHuss Ha 3emJIro 10 CPaBHEHHIO C

PalMOBOIHAMH, OTPaXKEHHBIMH OT LeHTPa JucKa. [Ipu Bpamenun miane-
Thl H4CTOTa OTPAKEHHBIX OT Kpast IUCKA CHTHAJIOB JIOJKHA M3MEHHThCS
cornacHe npaxuuny [lonnepa — ®uzo (eMm. . 11). Ectu nosepx-
HOCTb BeHepnl riagkas, To usmeHeHme CKOpPOCTH, OGYC/IOBIEHHOE 3(¢)-
(extom [lonnepa, Gyaer OueHb MalnbiM, TaK Kak palvoCHIrHAA B OCHOB-
HOM OYJIeT OTpayKeH JIHIIb UEHTPANbHOH YacThio JHCKA, ABUKYIIEHCs
NEPHEHANKYISPHO K JIy4y 3peHHS; MOITOMY IOJNYUEHHHIH H3 HaGMoe-
HHi NEePHOJ BPAUIEHHS OKAXKETCsS CJAMIIKOM Gombinuy. [Toka elle JaH-
HbIE O MIEPOXOBATOCTH U NEPHOJE BPALIEHHS HE SIBASIOTCS OKOHUA-
TEILHBIMU, OLHAKO COMVIACHO JIYWIIHM OLEHKaM MOBEPXHOCTb Benepnl
MMEET IIePOXOBATOCTb MPHMEPHO TaKyio e, Kak JlyHa npu HaGuiome-
HUAX Ha BOMHAax 12—68 cm, u, cormacuo U3MepeHHsIM MOJIPH3anuy,
TIONHOCTDBIO 1I€POXOBaTa Mpu HabmoeHusax Ha BomHe 12 cm. Bobimmn-
CTBO HaluofaTesell IOJ03PeBaeT, UTo Ny1aHeTa BCerna obpairiena Kk ComH-
1Ly OHOH W TOH Ke CTOPOHOH H, CJI€lOBATENBHO, NEPHOJ ee BpalleHHS

paBen 225 .cyTKaM, OAHAKO [laHHBIE PAJMOJIOKAIUK MMO3BOJMSIOT PEAIO-
JlaraTb, 4TO BpallleHHe MPOUCXOMT B OOPAaTHOM HAMpPaB/IEHUH U HMEET
kono 250 cyToK. :
nepgc():?moace xKe Beﬂega obpateHa K COJHILy OfHOH U TOH Ke CTOPOHOH,
TO a priori MOKHO ObLIO Obl OXKHJAaTh, YTO TeMIepaTypa B MOACOJHEYHOH
TOUKe JOJ)KHA ObITh BbIlle, UeM B LIEHTPe HUKOIJa He OCBEIaeMOro
Coanuem noaymapus. Mudbpakpacusle nabaroneHus, MPOBOLHBIIKECH
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Puc. 132. Cpennue 3HaueHHs Temmeparyphl BEHepbl,“I'IOJIy'{EHHbIe
U3 HH(PAKPACHBIX U PAJMOACTPOHOMMYECKHX H3MEPEHHH H3JIyueHHs
BCEro AMCKa B IeJoM (coraacHo JIuin).

[TertuToM u HHKONBLCOHOM, a TaKKe BBINOJHEHHLIE B MOCIELHEE BpeMs
CHHTOHOM, Jla/li BecbMa HEOXHJAHHBIH pe3y/lbTaT: TeMIepaTypa OK-
py:Katoiieii mnjaaHeTy atMocdepbl, B CYLUIHOCTH, Be3Je MOCTOSHHA U
oauska k —40° C. K KakoMy UMEHHO /1000 aTMocdepsl OTHOCHTCSI 3TO
3HaueHHe TeMIepaTypbl, TOYHO He H3BECTHO, HO, BEpPOSATHO, K TOMY,
KOTOPBIH COOTBETCTBYET BEepXHeH rpaHHIle OCHOBHOIO YDOBHSI 0G/1aKOB
HJIH K 4yTh 6Ojiee BBICOKOMY cJI0i0. JlauHple 0 Temmepartype Bemepsr,
IIOJIyueHHBIE HAa OCHOBE W3MepeHHUl ee TeNIOBOro PaJHOU3JIY4YEHHS, Bbl-
3bIBAIOT ele GoJsiblee yAUBJIeHHE. DT JIOOOMBITHBIE Pe3yJabTaThl IMO-
KasaHbl Ha puc. 132. Ha cambIX KOPOTKHX BOTHaX (8 Jl;lM.) TemIeparypa
HaulHaeT MOJHUMAThCsl, OyAyun Bbime 3HaueHUH —40° C, monyueHHbIX
Juist uHdpakpacHoi obnactu. Ha Bosne 3 cu 1 Ha 6oiee ILJII/IIO{HI)IX BOJI-
Hax TemrepaTypa Benepbl gocturaer smaueHuil cBeime 315° C. Xors
BONMpoc 00 OKOHYATeNbHOH HHTepIpeTalmyuy 3TOro BBICOKOrO SHHHGHI:I‘H
TemrnepaTypbl elle He siceH, GOMBIIMHCTBO MCCJAeN0BaTeNel CKIOHAIOTC
K MpeArnofOKeHHIo, uTo Oomee IIHHHbIE PajMOBOJIHB MOTYT MPOHUKATS
CKBO3b BCIO TOJIILY aTMOC(EPDI K UTO HCTUHHAS TeMmeparypa npunosepx-
HOCTHOIO CJIosg MOzKeT JaxKe npeselmath 315° C! Ipeitk (Hauuonann-
— 189 —
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nas panuootGeepsaropust CIIA B 3anmaauoit BupakunuM) cuutaer, uTo
Ha BosiHe 10 cm AuanasoH u3MeHeHUs TeMIepaTyphl IO BCell OBEepPXHOC-
TH HEBEeJIUK; BO3MOXKHO, OH 3akKJjieueH B mpefenax or —I1° go +21° C.
Takum o6pasoM, uTo 6bl HH O3HAuUaO BEICOKOE 3HaueHHE TeMIepaTy pHl,
OHO OTHOCHTCS KO BCceM AOCTYMHBIM HaG/IOEeHHSM YydacTKaM IJIaHeTHI.
O6cynnB npupofy aTtmocdepsl BeHepsl, MBI ellle pa3 BepHeMCs K BO-
npocy o6 HCTHHHOH TeMrepaType ee MOBEPXHOCTH.

PaccmoTpum Tenepnr AaHHbIe CIEKTPOCKONMH, OTHOCSIIHeECsl K CO-
cTaBy arMocdepsl. HUKakiX Npu3HaKOB KHCJIOPOZA Ha CIEKTPOrpaMMax
He o6HapyxkeHo. Cent-IIxoH (1857—1935) u Huxonbcon (oGcepBarto-
pusi MayHT BusicoH) sKcrmepHMeHTalbHO MNOKAa3alH, UYTO OTPaxkKeHHBIH
oT BeHepbl COMHEUHbIH CBET MOXKET NMPOXOAHThL Yepe3 TaKoe KOJIHYeCTBO
KHCJIOPOJa, KOTOpPOe NpH JaBJIeHUH Ha YPOBHE MOpSl Ha 3eMmJie 5KBUBa-
JIEHTHO CJIOIO TOJIIMHOM MeHee MeTpa, T. €. KHCJIOPOZa TaM BO BCSKOM
caydae B ThICAYY pa3 MeHblle, YeMm B Hamed atmocdepe. Kpome Toro,
KOJINUeCTBO BOASIHOro napa Ha BeHepe, cocpenoToueHHOro B BepXHeH
yacTu 00/1aKOB, MeHbllle, UeM B Hauleii aTtMocepe, 1O KpaiiHeld Mepe B
10 pa3. B 1960 r. Crpour (ynuBepcuter uM. k. I'onkuHca) usyuan
Benepy ¢ BBICOTHOrO CTpaTOCTaTa M Halles JOKa3aTeNbCTBA CYIECTBO-
BaHH$ TaM BOASIHOTO mnapa HeyOeluTeNlbHbIMH.

Hecmorpsa Ha 310, B sinBape 1963 r. [loabdroc o6Hapyxun Ha Be-
Hepe BoxsiHOM map. Haxopscs Ha Bepmmne IOHrdpay, rae Bos3nyx or-
JIMUaeTcsl HMCKJIOUMTENBHOH CYXOCTbIO H IIPO3pavyHoCThio, J[lonbdrioc
NPH TOMOLIM YHHUKAJIbHOTO ONTHUYECKOro npubopa Haien, uYTO KOJH-
4ecTBO BOJSHOTO Mapa Haj obnakamu B aTtMochepe BeHephl 3KBHBa-
JeHTHO cioo ToaumuHOoi 0,1 mm. Bbino 6bl BecbMa KelaTeNnbHO MOJ-
TBEPAUTDb 3TOT PE3YNbTaT, TaK KaK paHee MO CNEKTPaNbHBIM H3MEPEHHU IM
BepXHHUH npefen Gbul ycTaHoBJeH okosno 0,02 mm*). '

DBosiee monoxkHuTeNbHBIE pe3yJabTaThl OBUIM MOJYuYeHBl AjxamcoM
(1876—1956) u [Lansmom (o6cepBaTopusi MayHT BHiicOoH) U3 mpoOBelieH-
HOr0 UMM aHanu3a cnektporpaMm. OHH OTKPBIIH Ha 3THX CIIEKTPOrpam-
Max HOBble MH()paKpacHble NMOJOChHI MOIVIOUIeHUS, He H3BECTHbIE U3 Ja-
60paTOpHBIX HCCIeNOBaHME. BblUHCIEHHsT NMOKas3aiH, 4TO MOJIOCH MO-
TVIOLIEHHUS] HEH3BECTHOTO IPOUCXOKIEHUS MOIVIH Obl GbITh 00YCJIOBJIEHE]
OOBIKHOBEHHBIM YIJIEKHCJIBIM a30M, eCJH CBeT IPOXOAUT Yepe3 CJIOH
TOrO rasa JOCTAaTOUHOH TOMIIMHBL. B measix mpoBepku Teopuu Jlausm
HANOMHUI TPYOy IVIMHOH 18 M YIVIEKHCIBIM rasoM, NMpHUYEM JaBleHHe
66110 B 10 pa3 Beile armocdepHoro. Korna cBeT HCKYCCTBEHHOTO HC-
TOYHMKA GbLT MPOIMYIEH uepe3 BCIO TPYOy U OTpaxKeH 06paTHO Ha LIeTb

*) B pesyabrare HaGmiojenuil, nposenennbix B CIIIA CTPOHrOM H €ro COTpyIHH-
KaMH C MOMOII(bIO TeJIECKONa, NOAHATOrO Ha BO3/AYIIHOM LIape Ha BLICOTY OKOJIO 25 kA,
B cnexktpe Beneprl Gblia yBepeHHO oOHapykena mosoca H,O y 11300 A. HMHTeHcHB-
HocTh ee coorBercTByer 0,1 mm ocaXkIeHHOH BOJBI B COrvIacHd C pe3yAbraToM dosb-
¢ioca. 3amMeTuM, OAHAKO, YTO YCJOBHsI (POPMHDPOBAHHsI JIMHHII NMOIVIOUWEHHS B Goratoi
a3p030JIsiMM  BEHEPHAHCKOH aTMocepe CHJIBHO OTJIHYAOTCS OT YCJIOBHH B Ja-
6opatopHoil TpyGe, NOITOMY yKasaHHAsl BEIHYHHA He COOTBETCTBYET AEHCTBHTENLHOMY
cozepxaunnio H,O B atmocdepe Bemepn. (IIpum. peod.)
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TOrO0 K€ CchekTporpacda, KOTOPHI HCHNOJNB30BAICS AIS MOJTY4eHHS
crieKTpoB BeHepel, Ha cnekTporpamMmax ObLIH MONYy4YeHBl HIEHTHYHBIE
TI0JIOCHI MOTJIOLIEHHU .

Ha puc. 133 npuBeneHsl [Jisi CpaBHEHHS CIEKTpOrpammel Benepbl
#u Connuma. KosnnuecTBO yriieKHcaOTHl Ha BeHepe B BepxHem ciioe
00l1aKOB IO CPaBHEHHIO C KOJHYECTBOM YIVIEKHCJIOrO rasa B aTMO-
chepe 3emnn rpomanHo. Ilo u3mepenusm Kofinepa, 310 KomuuecTBO
MeHseTcss, HO MOXKeT IpeBbllaTh TO, KOTOPOe 3KBHBAJEHTHO
CJIOI0 TOJUMHOH OGosee NOAYTOpPA KHJIOMETPOB IpPU JaBIEHHH Ha
ypOBHe MOpS, TOrAa KakK s 3eMHOH aTtMochephl 3TOT 3KBHBAIEHT-
HBIA CJIOH COCTaBsieT MPHMEPHO 2 M.

CyIecTBYIOT ¥ ellle KOe-KakHe CBeIeHHS, KOTOpble MOrYT MOMOYbL
HaMm B HalIMX CYXKJEeHUAX O mpupoge atmocdepsl Benepel. B 1960 r.

Puc. 133. Crektporpammb: @ — Comuna, 6 — Benepsl, 6 — Benepsl (pac-

mupenuas). O6paTnte BHHMaHHe HA HH(PAKDPACHbIE MOJOCH IOIJIOMIEHNS

YIVIEKHCJIOTO ra3a (CTPEJKH), CHIbHBIE B CIIEKTPE Benepel, HO OTCYTCTBYIO-
mue B cnekrpe Conuua. (Qotorpaguu cpenansl Jlansmom.)

Mensen u Bokyaep HaGmiofanu Peryn npu nokpeITHH 3TOH sIpKOA 3Be3-
1bl Benepoit. ITo Tomy, Kak npenomisuicss HAyui ot Peryna cser B
atMocthepe Berepsl, Mensen u Boxkysep cenany BbIBOJ, YTO B BEPXHHX
c/10sIX 00/1aKOB Ha MpPOTsKeHHH mpuMepHO 40 K MIOTHOCTH MajaeT B
10 pas.

Jl1si mpHeMIemMoro cocraBa aTMocdepbl,— BO3bMeM, HalpHMep,
cocTaB, B KOTOpOM Ha 19 gacTefi a30Ta npuxofuTcesl 1 4aCTh yIJIEKHCIOrO
rasa,— JaHHble Mensena u BokyJepa NpUBOASAT K HEMHOTO Gonee HU3-
KO TeMmepaTrype, 4eM IOJy4aeTcsl M3 H3MepeHHHd MHPpPaKpacHOro us-
JydeHusi. Y Hac ecTh BCe OCHOBAHHSI MO/AraTh, YTO H3MEPEHUS Peryna
OTHOCATCS K Gojiee BBICOKHM cJIosiM atMocdepbl, 4eM HH(PAaKpacHbIEe H3-
mepenust. Kpome toro, Cnunpaj ucciefloBal KaK CH/IbHbIE, TaK H C/la-
6Lle MOJIOCHI B CIIEKTpe IOIVIOMIEHUS YIVIEKHCJIOrO rasa d IMpHIIe]T K
33K/IIOUEHHIO, 4TO cjiabble MOJIOCH!, COOTBETCTBYIOLIHE IYOOKHM CJIO-
siM aTMocepsl, YKasbiBaloT Ha Gojee BHICOKHE TeMNepaTyphl 1O Cpas-
HEeHHIO C CHJIBHBIMH [OJOCaMH, KOTOpble BO3HUKAIOT B CaMblX BEPXHHUX
cnosix. Otciofia caelyeT, YTo JOCTyNHast HaGMOAeHH IM 4acTb aTMOC(ephI
Benepsl, Kak ¥ B caydae 3eMHOH aTMoc(hepbl, MOXKeT HaXOAUThCS HUKe
cTpatocthephl, [e TeMneparypa C yBeNHYEHHeM BbICOTH Majaer. Aror
pesysbTaT MOATBeP/aeT MPEANOIOKeHHe, COMIaCHO KOTOPOMY Temies
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paTypa Ha MOBEPXHOCTH BeHepbl MOMKET Bce-TaKH AOCTHUIATh BETNUHHEI
315° C, nonyuaroieficss MO NaHHBIM O PaJUOH3JYUeHHHU.

Tor cdakT, uTo TemnepaTypa Ha AHe aTMOC(epbl, B COCTaBe KOTOPOH .
MHOTO YTJIEKHCJIOTO rasa, BBICOKA@, caM M0 cebe HeyJMBHTeNIeH. IDTOT

ras3 Oo4yeHb XOPOLIO NPOMYyCKaeT Bce BHAUMBIE JyYH CBeTa, a Takxke, B
OT/IMUME OT KHCJIOPOAA, U YAbTpadHONeTOBbIE JyUYH, HO 3aTO YIJIEKHC-
JIBIH ra3 OYeHb XOPOLIO MOIVIOLIAeT TEIJIOBOe H3JyuyeHHe NalekoH HH-
(hpakpacHo# 06sacTu crekTpa. BesencTBue 3TOro Ipu HarpeBaHUH IMO-
BepPXHOCTH BeHepnl JokeH BO3HHKATh CHJIbHBIN MapPHUKOBBIH 3(EKT.
DBosblioe KOMHYECTBO COJNHEYHOH 3HEpPTHH, 3aKJ/IOUeHHOe B BHIMMOM
006/1aCTH CIEKTPa, MOXKeT GecrpensiTCTBeHHO MPOHUKATh K NOBEPXHOCTH
IJIaHeTbl, HO OOpaTHOe M3JyueHHe HarpeTod MOBEPXHOCTU 3alepiKu-
Baercsl YIVIEKHCJBIM ra30M. FIIeHTHUHBIH 3TOMY MpOLECC CIOCOGCTBYET
peryaupOBaHUIO TeMIepaTypsl 3eMHOH moBepxHOcTH. OnHako, Kak
nokasan CaraH, 4ToObl «3aKYNOPHTh CKBaXKHHBIY B HH(DPaAKPACHOM CIle-
KTpe YIJIEKHUCJIOrO rasa, uepe3 KOTOPBIE TEIUIO MOIVIG Obl YCKOJb3aTh C
noBepXHOCcTH BeHeprl, B ee aTMocepe JOMKHO OBITh XOTb UyTOYKY BO-
ISTHOTO mapa.

Ho ecam TeMnepaTypa MOBepXHOCTH JEHCTBUTENBHO BHICOKas, TO B
JKUJIKOM COCTOSIHMH BOJa CyLIeCTBOBATh HE MOXKET, TdK e KaK He MO-
JKeT MPOUCXOAUTb COeLHHEHHs YIJIEKHCIOro rasa ¢ CHJIMKaTaMu H 00-
pasoBaHMA yIJepoia; TakUM 006pa3oM, YIVIEKHCHABLIH ras ocTaercss B
atmocdepe. Ilostomy pasuuna mexny 3emieir u Benepoii, no-BuaumMo-
My, B OCHOBHOM 3aBHCHT OT KOJHYECTBa YIJIEKHCJIOrO rasa B aTMocdepe,
KOTOpOe Harpeso IOBepXHOCTh BeHeprl U MOMemano caMoOMy YyrJIeKHC-
JIOMYy ra3y OKaMeHeTh B MOBEPXHOCTHBIX MOPOAAax; GOJBIIOE KOJIUYECTBO
YIJIEKHCJIOrO ra3a BOCIPENsiTCTBOBAIO TaKxkKe 00pa30BAaHHIO 3aMETHOTrO
KOJIMYecTBa CBOOOJHOIrO KHCIOpPOZa B aTMocdepe.

1UTo KacaeTcs npeanonoKeHts, COrJIaCHO KOTOPOMY HaXOAsILINecs B
CaMbiX BEPXHHX CJI05X aTMocdepsl Beneps! 06/1aKka COCTOAT U3 JIEASHbIX
KPHCTaJIJIOB, TO MBI pacroJjiaraeM J0BOJaMH Kak 3a 3TO MPeANOJIOKeHHE,
TaK M NpoTHB Hero. [lonsipusanuio paccessHHOro atMochepoil BeHeph
CBeTa Jierye BCero MOXKHO O0BSICHUTh, HCXOJSI U3 3TOTO NMPELNONIOKEHH S,
U TeMmIrepaTypa BepLIMHBI 001a4HOTO CJI0SI, TO-BUAUMOMY, BecbMa Gu3-
ka Kk —40°C, 1. e. K Temmepatype 06pa30BaHHUsI Jbjla MPH CTOJb HH3KOM
nasieHun. OJHAKO MOMHOe KOJTHUECTBO BOJASHBIX I1aPOB, MO CPABHEHHIO
C KOJIMYECTBOM YIJIEKHCJOrO ra3a, KOHEYHO, OueHb Mand, XOTf, BO3-
MOXKHO, 3HAYHTEJIbHO OOJIbIle, YeM KOJHYeCTBO BOASIHBIX IApOB, COAep-
JKampxess B 3eMHOH atmocdepe. Tak Kak HaBileHHE MapoB Jbja MPH
—40° C coBceM HH3KOe, Maphl BOJBI BhIlIe 061a4HOrO MOKPOBa BeHepwl
IOJKHBl OBl B OCHOBHOM HCUE3HYTb, a OOHapy:KeHHEe HX OCTaTKOB
npH HaOJMIOJEHHH CKBO3b TOJILY 3EMHOH aTMOc(ephl OKashbiBaeTcs u
BoBce TpyAHbIM. Koiimepy He yaanoch, OfHaKO, OOHAPYKHTh HH(pa-
KpacHble II0JIOCHI MOIVIOIIEHH S, KOTOPble MOMKHO OBbLIO OXKHAAThb, €CIH
Obl o6Jiaka, KaK MpeIoaraloT, COCTOSIJIH H30 JIbAa.

CnycTsl HECKOJIBKO JIeT T10C/Ie TOTO KaK Ha Benepe Gbll OOHApyKeH
yILJeKHCABIH ra3, BHABAT MpelIokua cOBepILIeHHO HHOe OOBSCHEHHE
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OTCYTCTBHSI BOASIHOTO Mapa M TpHpOAbl 06makoB Ha Benepe, 0COGEHHO
NPHMEHHMOE K HHXKHEMY CJ10i0 OOJIaKOB, KOTOpBIH, Kak MOJaraioT B
HacTosillee BpeMsl, CyllecTByeT. BUIBAT BhicKa3an MpeinoiokKeHHe, UTo
5TH 00/1aKa MOLJIH OBl COCTOSITb M3 YIVIEBOLOPOLOB, BO3MOXKHO, U3 (Op-
Manbjeraja. Buapar o6paTii BHUMAaHKE Ha TOT (DAKT, UTO B CMECH YTJies
KHCJIOTO rasa M BOASIHOI'O mapa INoj JefcTBHeM YJIbTpahuoseToBOro cBe-
Ta o6pasyercs popManberu. B xone 3TOro mpouecca BhIIENSETCST CBO-
6onueli Kucaopon. Ho corsacHo Teopun Buibjara HM3GBITOK KHCIOPOLA
JOJIXKeH KaKHM-TO 06pasoM YCTpaHAThCsl M3 aTMocdepbl Benepnl, nHa-
ye 3Ta TeOPHS CTaJKHBaeTcs ¢ ABYMs GOJBIIHMH TPYAHOCTSIMU. Bo-mep-
BbIX, KHCJOPOXL B crekTpe BeHeprl He HaOmofaercs; CJeI0BaTeNbHO,
ecJIM HeNb3sl YKasaThb Mpolecc, B pe3yJbTaTe KOTOPOro KHCJIOPOJ ycTpa-
HSIeTCs], TEOPHUSI TEPIUT Kpax. Bo-BTOpBIX, eciu KUCIOPOJ, He OYIeT yCT-
paHATbCS, TO B KOHIE KOHIIOB OH NMPHOCTAHOBUT IPOLECC IOIVIOMIEHH S
yAbTPa(HONIEeTOBOr0 CBeTa, HEOOXOAMMBIA IS Peakudu O00pasOBaHHUs
dopmanpiernia. B Hamell co6cTBeHHOH aTMocepe 3Ta peakuHs He
MOKeT MPOUCXOAHTb HMMEHHO BCJeACTBHe OOJBIIOrO KOJHYECTBa KHC-
JI0pOJa, CYIIECTBYIOLIEr0 KaK B BHJe OObIYHOrO KHCJA0POJa BO3yXa, TaK
H B Bufle 030Ha Oj;, aGCOMIOTHO HEMPO3pavHOTO B Y/IbTPadHONETOBON
obmacty. :

YTo6bl MPEICTaBUTb ce6e, UTO MOKET CAYUUTHCS CO CBOGOLHBIM KHC-
JIOPOZIOM, BBIAEJSIIOUIUMCS TP 0OpPa30BAHMU YIVIEBOLOPOMIOB, BCIIOM-
HHM, 4YTO, TaK KaK MOBEPXHOCTb BeHeprl oueHb ropsiua, CBOGOAHBIH KHC-
JIOPOJl, MOXKEeT BCTYNaTh B. COeNHHEHUS C MaTepuajaMH ee MOBEPXHOCTH,
B YACTHOCTH, C COeJlHHEHUSIMH JKesie3a, BbI3biBasl BhIBETPHBaHHE, Ha KO-
TOpOe TPH MEVIEHHOM XOJie 3TOro mpouecca Ha 3emie OblIO 3aTPaueHo
OrpPOMHOE KOJIMUeCTBO KHCJI0poja. Boofbuie, Takoe BeIIECTBO, KaK CBO-
GOIHBIA KHUCJIODPOJZ, HETPYAHO YyAaluTh U3 JI060H aTMocdepsl, a 0Co-
GeHHO M3 HarpeTod. byayun XHMHYECKH OueHb AKTHBHBIM, KHCJIOPOX
COEJIMHSIETCS TTOYTH CO BCEMHU 3JIEMEHTAMH, e€C/IH K 3TOMY HMEETCSl XOTs
66l Manleiiasi BO3MOXKHOCTb; HarpeBaHHe akTHBH3HPYET 3TOT IpOLecc.
Ecau Obl Ha 3emiie 3anachkl KUCJAOPOAA He MOMOJHSANIHNCH 3a CUET 2KU3HE-
JesITeIbHOCTH PacTeHHi, ero uin BooGie He ocTanoch Obl B aTMochepe
WM O0CTaloch Gbl OueHb Mano. [103ToMy OOBACHHTh TOCTENEHHOe yCcTpa-
HeHHe CBOGOLHOrO KHCI0poaa U3 aTMocdeprl BeHepsl HETPYILHO.

Opnuako BblpaGOTKa Ha BeHepe yrieBOZOPOJOB B pe3yJsbTaTe COe-
JUHEHHS YIJIEKHCIOrO rasa ¢ BOZOH MOXKeT INPOHUCXOAUTH JHMIIb [0 TexX
nop, MOKa He HCCAKHYT 3amackl BOAbL. HexoTopoe KoIH4ecTBO BOMbI He-
06XOIMMO TaKke 1jisi o6pasoBaHusi OG/NAKOB, TaK KaK [as000pasHblil
dopmasibieruy B UHCTOM BHJe GecliBeTeH i He oGpasyer 06/1aKkoB. OnHaKo
JOCTAaTOUHO MaJielileil IPUMeCH K hopManbIernly BOASHOrO napa, 4Toshl
MCHOBEHHO BO3HHKJIO To/icTOe Gemoe obnako. B atmochepe Benepsr
¢opmanbjerul He oOHapyxeH. Tem He meHee TaM MOryT CO3[aBaTh-
CSl THraHTCKHe MOJEKYJISADHBIE Lenouky, o6pasysi KanenabKd OObYHBIX
IJ1acTMace, MMEIOMUX B Hallle BpeMmsi CTOJMb Ba)KHOE IPOMBIIIIEHHOE
sdauenne. [loxanyii, MHOTHE oropumjiich Obl, y3HaB, uTO Benepa,
BO3MOJKHO, YzKe MHJIJTHOHBI JIET yCTIaHa MiiacTHKaMM, TOr/a Kak Ha
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3emiie MBI JIHIIL Hadadd OTKpbiBaTh uX. [1o MHeHuto Koiinepa, o6naka
Ha Benepe comepxar HelokHchb yraepoga (C;0O,). XoHa naxke BbICKa-

3bIBAe€T MNPEANONOKEeHHe, 4TOo BeHepa, BO3MOXKHO, T[IOKpBITA OKe- *

aHoMm U3 HepTH. OJHAKO HUKAKUX JaHHBIX HaOMIOJEHHH, KOTOpbIe MOJ-
TBepAuaH Obl npeanonoxenuss Buabara, Ko#nepa wiau Xoiina, He
CyLIeCTBYeT.

Ecau moBepXHOcTb BeHepnl ropsiuasi 1 cyxasi, 4TO MPELCTaBAsETCS
60/1ee BepOSITHLIM, TaM JAOJKHbI ObITh UpE3BBIYaHHO PaclpOCTPaHEHHBIMU

SIBJIEHH ST TbIJIBHBIX 6ypb CorsacHo NPEeATIONOKEHHIO 31’II/IKa, HHXXHHE

cion arMocepsl Benepnl HeBepOSITHO 3amblieHbl, H BbICOKasl TeMmrepa-
Typa Ha Benepe nopmep:xuBaercsi 61arofapsi HaTHYHIO MbLTH.

Ecau Benepa Bcerjia o6pamiesa K COMHIY OQHOH U TOH Ke CTOPOHOMH,
TO B MOJACOJHEUHOH TOYKEe CJedyeT OXKHMAATh CHIBHOIO BOCXOJSILEro
TeueHHs] HarpeTofi atmocdepsl W oOlied aTMOC(epHOH UHPKYJISIHH,
pacxopsiencs ‘U3 3TOH TOYRH. [leficTBUTENBbHO, HEKOTOpPHE H3 BHIHU-
MbIX Ha BeHepe oGmauHbiX 0Opa3sOBaHUH pPACXOASTCSI H3 MOACONHEU-
Hoit ToukH. OHaKO 3T0 Hab/MoleHHe He sB/seTcs YOeluTebHEIM apry-
MEHTOM B MOJIb3y CYLIECTBOBAHHSI Ha BeHepe MMEHHO NBLIH, TaK KaK
nojfoGHasi KapTHHA LHPKYJASUHH B PaBHOH Mepe MOXeT JNeHCTBOBAaTh
H B ciayuyae 00JaKOB JPYroro THIA.

I[To cymecTBy, He ocTaeTcsl HUKAKOH HalexX[Ibl Ha TO, UTO TemIepa-
Typa Ha NoBepXHOCTH BeHepbl MOXKeT ObITb TEPNHUMOH /ISl JKHBBIX Op-
ranu3moB. [1paBaa, ecnu 6b 3Ta miaHera o6/afana ype3BbYAHHO IOT-
HOH HOHOCGHEpOH, T. €. KOJHYECTBO 3/71eKTPOHOB B elHHUIIE OGbeMa ee
nonocdepsl 66110 661 B 1000—10 000 pa3s Gomblie, uem B camMoi MJIOTHOH
yacTd HOHOc(epsl 3eM/IH, TO PaJuONOKalMOHHbIe OTPAXKEHUST H Pajuo-
U3MepeHHs TeMIneparypbl MOXHO ObLIO Obl OTHECTH He K TBEpHOH MOo-
BepxHOcTH BeHepbl, a K o6macTH HoHOCDepH! *).

Upe3BbluaiiHO  yCHEIUHBIH MOJeT KocMuueckoro kopaGms - CILIA
«Mapunep-1I» (puc. 134), koropsiit 14 nekabpst 1962 r. npubausuics K
Benepe Ha pacctostHue okoso 35 000 £, U nmepefanHble ¢ HEro Ha 3eM-
JII0 JlaHHble HayYHLIX W3MEepPEeHHH MO3BONHUJH 3HAUMTENbHO YBEIHYHTDH
HAJIeXKHOCTh HAlIMX BbIBOAOB O Benepe. Hayunble nannbie «<Mapune-
pa-1I», samyck Kotoporo Gb1 Oprann3oBaH JlabopaTopueil peak THBHBIX
nsuratenefl KanudpopHuiicKOro TeXHONIOrHYECKOro MHCTUTYTa H Hauu-
OHAJIbHBIM YIPABJEHHEM [0 a3pOHABTHKE H HCCAEIOBAHHIO KOCMHUYe-
CKOro MpOCTPAHCTBA, ObLIH NEPEAaHbl MO PafHO ¢ PeHOMEHANBHOrO pac-
ctosiaus ot 3emnu — 60 000 000 xx. O6HapyKeHO, 4TO MarHHTHOE 1O/
B-OKpecTHOCTSiIX Benepbl mO KpaiHeli mepe B 10 pa3 ciaGee, uem B
OKPecTHOCTIX 3em/H; 3TO yKaselBaeT Ha TO, 4To BeHepa Bpauiaercs
OUEHb MEVIEHHO H [03TOMY He 00/1aJaeT TaKUM CHJbHBIM MarHUTHBIM
noneM, kKak 3emas. Kpome toro, Bokpyr BeHepbl HeT H3MepPUMOTO MOsI-
Ca 5HepTHYHbIX YACTHI[, YTO TAKKe MOATBEP:KIaeT OTCYTCTBHE MAarHHT-

*) OTta nocienHss runoresa BCTPEYaeTCst C OYeHb GOJIBLIHMH TPYAHOCTSMH, Jaxe
€CJIH JONMYCTHTD, YTO 3/eKTPOHHAs KOHUEHTpauHs B HoHocdepe Benepn: B 10 000 pa3
Gonrbine, uem. B 3emHOM.. ([Tpus. ped.) | . ekt

= .

noro nonsi. He o6HapyxeH okono Benepel u cKONbKO-HUGYAbL 3HauM-
TeJIbHBIH TNBIIEBOH MOSC.

Pannousmepenusi, nposesennsle Jluaiu (oGcepsatopusi 'apBapi-
cKOro Kojuemka) 1 Bapperom (Maccauycerckuii TexHOMOrHUeCKHH HH-
cTUTYT) Ha BOMHAX 13,5 u 19 cm, NOKa3bIBAIOT, UTO TeMnepaTypa B LEHT-
pe IHCKa mJaHeThl MO H3MePeHHWSIM B paluOAHana3OHe 3HAUYHTENbHO

Puc. 134. Kocmuueckuii kopa6iib «Mapunep-1I», npuGnuzuswmiics k Benepe
14 pekaGpsi 1962 r.

Bhblllle, yeM 6/1M3 Kpasi. 37ech CelyeT OTMETHTb, YTO NPH HaGMIOAEHHSIX ¢
3emJH JuarpavMma HanpaBleHHOCTH pPafuoTeNecKona MOMHOCTbIO 3a-
XBaTbiBaeT JMCK BeHepel W 1mo3ToMy H3MepeHHs AalOT JHLIb CpelHee
3HaueHue Temnepatypol. OxHako Ha paccrosiiud 35 000 xm aHTeHHBI
paauoTesIecKona OKasalnch B COCTOSIHHM OXBAaTHTb 06JAacTH pa3mMepoM
TIPUMEPHO B !/, IMaMeTpa MUIaHeTEl, YTO NO3BOJI €T H3MEPHTh H3MeHeH e
TeMrnepaTypel N0 AWCKY maanersl. Ecau 6bl y Benepwl 6blna ToscTas
voHochepa, TO ee BuaUMAs pajuoTeMIeparypa GJHM3 KpaeB AHcKa Gblia
Obl paBHa HJIH JlaXke Bbllle CpefHell TemmepaTyphl. Takum oGpasom,
BecbMa MaJIOBEPOSITHO, YTO TeMreparypa MOBEPXHOCTH Benepsl 3Hauu-
TEJIbHO OT/IHYAeTCS OT TeMIepaTyphl, NOJAyueHHOH U3 paAHOU3MEpEHHI.
CnenoBartenbHO, OueHb TOpsuell SBJSETCS WM TBepAasl MOBEPXHOCTb
Benepnl, unu ee atMocdepa Ha 60/bIION riybuHe — ropasio HHXKe BH-
JHMOro 06/1a4HOr0 CJI0S.
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BupuMas noBepXHOCTb BeHepbl BBINISAHT AOBOJBHO OJHODPOXHOH;
U3MepeHHusl TeMnepaTypsl B HH(ppakpacHOH 00J1acTH, Ha3eMHbIe, a TaKKe
nepelanHble Mo panuo ¢ «Mapunepa-1I» He 0OHapyKUBaIOT KaKUX-THGO
CKa4KOB IIPU MepeceueHMH TePMHHATOpa, CBfA3aHHLIX ¢ 3(dekToM rme-
pexoia OTo 1HSA K HOuM. Kpome Toro, nudpakpacHslii ¢oromerp, ycra-
HOBJIeHHbI Ha «Mapunepe-1I», He oTMeTH1 HHKAKHX pa3pbIBOB B 00sa-
Kax, T. €. HHMKaKuX obnacTefi Gosee BLICOKOH TeMmepaTyphl, KOria
MOXHO Obl10 Obl AyMaTh, 4TO (OTOMETPY «yAaJOCh B3[VIAHYTb» Ha

~pacnoyoKeHHble HHXKe U Gosee ropsiune objacTd. Tem He MeHee Giu3

I0)KHOTO KOHIla TepMHHATOpa BCe K€ OTMEeUeHO MSITHO IPHUMEepPHO Ha
11°C xononuee octanbHOA aTMocthepbl. Bo3aM0oxkHO, 3TO XOMOAHOE MSTHO
npeacTaBasieT co60d Oypro, MPOHUCXOAMBLIYIO B BEPXHHX CJOSIX aTMO-
chepbl MJAH KaKoe-TO 00/1aKO, WU MOXKET ObiTb OOYCJOBJEHO BIHS-
HHEM KaKHX-TO CKPBITHIX OT HaC CBOHCTB MOBEPXHOCTH.

JleficTBUTeIbHO, PAJMONOKALHOHHBIE HAOMIONeHHS, MPOBEJEHHbIE B
longcToyHe, Bce K€ YKa3blBalOT Ha HEKOTOPYIO HEONHOPOLHOCTb MO-
BEDXHOCTH — Ha/lMuMe NsTHA, KOTOpoe Ha BoJHe 12,5 cm oTpakaeT Ha
9—10% nyuite, yem MOBEPXHOCTb B CPEIHEM.

Wrtak, a5 CcyllecTBOBaHUS KaKOH-JHOO0 .OpraHHYecKO#i KHU3HH IO-
BEPXHOCTb BeHepbl JOMKHA ObITH CJAHLIKOM CyXa W CJHLIIKOM YXK rO-
pauya. B ofliem 3Ta MOBepXHOCTL AOBOJNBLHO POBHAsl, HO Ha HeH MMeeTcs
N0 KpailHell Mepe OJHO 3aMETHBIX pa3MepoB 00pa3oBaHHe, XapakTep
KOTOpOro Moka elle He u3BecteH. Atmocdepa Benepsl ropasno Toiie,
geM y 3ewmiH, NpHYeM, BO3MOXKHO, OYeHb 3amnblieHa HUxKe 006J1aKOB;
upupona 061aKoB ocTaeTcsi Hen3BecTHOH. Moxker ObIThb, BepXHHH CJIOH
00J1aKOB COCTOMT H30 JIbJA.

Korna panbheiinime JOCTHIKEHUS! HAYKU U TEXHUKH MO3BOJMSIT HaMm
nony4ynuTh Oosblire cBeieHUH 0 BeHepe, a Teopus AacT GoJee sicHOe 00b-
SICHEHHe ee INPHPOAbI, BecbMa HHTepecHO OYyIeT pa3o0paTbCs MOMNO-
ApobHee, noueMy Bce-Taku 3emJisi 4 Benepa—/Be nJaHeTsl, MOUTH OH-
HaKOBble 110 pa3MepaM U Macce, MOFYT HMETb CTOJIb PaJUKAIbHO Pa3HbIe
TMIOBEPXHOCTH U aTtMocdephl.

[Toxa 4TO B HalIeM MyTelleCTBHH MO COJHEYHOH CHCTEME MbI CTAJIKHU-
BAJIUCh C COBEPLIEHHO HENPUTOAHBbIMY VIS HaIleH KH3HH YCJIOBHSIMH Ha
N0BePXHOCTH MuaHeT. Ha Janekux maaHerax CJAHIIKOM XOJNOAHO; Ha
MepKypHH ke OZHOBPEMEHHO H CJAHUIIKOM KapKO, H CJIHUILIKOM XOJIOIHO.
[lnaHeTh-ruraHThl OKyTaHbl BPEAHHIMH HJH SIAOBHUTBIMM ra3aMu, a
BO3MOJKHO, Jaxe He HUMelT TBepAblx nosepxHoctedl; y Ilnytona, Mep-
KYPHsl H CIYyTHHKOB BCEX IJIAHET, 32 OAHUM HCKJIOUEHHEM, BOOGIle HET
KaKo# Obl TO HU Obl10 atMocdeprl. B nuie Benepsl Mbl BCTPETHIHCH C
3eMHOMONONHOH TMJIaHETOH, HO U Ha Hell CJIMIIKOM KapKO H OTCYTCTBYET
KHUCJIOPOA. Y Hac ocTajnach eHHCTBEHHAs! HaJleKNa HaUTH YCJIOBUS LISt
CyLIeCTBOBAHMSA JKH3HU Hamlero THMa Ha JAPYrUX MjaaHeTax, o0paTuB-
muce K Mapcy. OnpaBiaer Jid OH HallM HaLeX.bl?

/

13
Mapc

Mapc Gbln Ha3BaH B uecTb 6ora BOHHEI Garogapsi KpoBaBO-Kpac- .
HOMY I[BETY MJIaHETHI, 3aMETHOMY HEBOOPY2KEHHbLIM [VIa30M H emie Gosee
B Tesieckon. K coxkaneHuio, 3TO Ha3BaHHe HA NMPOTSKEHUH psifia JeT Ha
pyGe:ke 3TOro cToeTHs GbIIO YK CAMIIKOM MOAXOAAUMM. B 3T0T nepuop
paseirpanach acTpoHOMHUecKas 6atanus, U NoJeM cpaxenus Oblt Mapc.
C onuoit cropoHsl, cpaxaincs Ilepcupan Jloysma, cTaBmui Nox 3HaMms,
BnepBeie noaustoe Ckuanapesyin. C Apyroii CTOPOHBI, CTOsIa 3HAYH-
TeqbHAs uyacTb acTpoHomuueckoro mupa. Casus belli, T. e. MOBOLOM
K BOHHe, mocayxuau Habmonenus Ckruanapesiu 1 JIoya/noM «kKaHaaoB»
Ha Mapce u naHHas JIoya/oM MHTeprnpeTalus 3THX Y3KHX JeTasef,
KaK MCKYCCTBEHHBIX MpOTOKOB. CKHamapeN¥ HCHOOJb30BaJl HTaJbsH-
cKOe CJIOBO canali, KOTOpOe O3HauaeT [VIaBHBIM 00pa3oM KaHass. WJIH
npomoKu, HO He CUMTAaJl, 4TO peyb HJeT 00 HCKYCCTBEHHBIX COOPYKEHHSIX.
JIoysn1 ocHOBBIBAZ CBOIO HHTEPHpeTallHio Ha CBOMX COGCTBEHHBIX Mpo-
IOMKUTENBHBIX HaOmogeHnsix Mapca. Hekoropele H3 CHEIaHHBIX UM
DHCYHKOB MOKasaHbl Ha puc. 135.

B HayyHOM MHpe 3TO pa3HOIVIacHe MeX]y aBTOPHTeTaMu IPHBENO K
NefiCTBUTEILHOMY M CYIIEeCTBEHHOMY nporpeccy. OOGBUHO KaKAblH CO-
nepHHK GblBaeT OTYAaCTH MpaB, OTYACTH HEMpaB, HO MbUI JUCKYCCHH
COIEHCTBYeT Pa3BHTHIO HAOMIONEHUH, KOTOPble ABJSIOTCS OCHOBOH 3Ha-
HHs. Mapcuanckas OWTBa 3aKOHYEHA, M JbIM CpaxkKeHHs paccesscs.
EznBa Jii MOXKHO yTBEpXKIaTh, UTC OjlHA W3 CTOPOH oOJepxKana pellawo-
myio no6ely, HO y4acTBOBaBlLIMe B GHTBe HeyTOMHMble HabaiojaTenu B
MOUCKAX HCTHHBI 000raTW/I¥ HallM TMO3HaHHS O Mapce u cnoco6CTBOBa-
J MOCTAHOBKe €ro H3yUeHHsl Ha IIPOYHYIO OCHOBY. '

B Hacrosimiee BpeMsl Mbl pacrojaraeM MOpPa3uTeNbHO MOIIHBIMU
METOJlaMH HCCJIe[OBaHUsl Halllero IUIAaHETHOrO cocefa. [ HraHTCKHe
ONTHUECKHE TEeJEeCKONbl B COYETaHHH cO crekTporpadamu B APYruMH
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ONTHYECKUMH TMPUOOpPAMU TO3BOJSIOT HCCAEI0BaTh HHTEHCHBHOCTD,
MpUpOAYy M H3MeHeHHs cBeTa W 1Bera Mapca. Ilpu momouu orpoMHeIX
PafHOTE/ECKOMOB MOXKHO aHalW3UpOBaTb PaJUOU3JyyeHHe Mapga, a
Ipy TOMOLIH PaAMOIOKATOPOB MOCAaTb M MPHUHATb OTPaKEHHbIH OT
Mapca pajpuocurHana, KOTOPHIH pacCcKaxKeT O €ro MOBEpXHOCTH, aTMO-
chepe, mosicax pajuaumMu (ecad o cymiectBytor). Ha Gammonax u

Puc. 135. Kaprtet Mapca 1894, 1901, 1903, 1905, 1907 rr., BoiuepueHnsie Jloyaa-
JOM Ha mapax H 3atem cotorpabHpOBaHHbIE.

€NMyTHHKAX MOXKHO BBIHECTH TeJIECKONbl 3a Npeje/bl Halledl BOMHYIO-
1ieicst Hempo3payHoi aTMocdepbl, YTOObI MONYUYHTb CBEEHH S B JaleKnX
ynbTpadrONeTOBOH U HHOpPaKpacHOH 00/acTsAX CMEKTPa, HETOCTYMHBIX
nabmogenusm ¢ 3emnu. Hakonen, KocMHUeCKHE 30H/BI MOTYT 00J1€TeTh
Mapc u jaxe COBEpIIMTL HA HErO MOCAAKY, NEPEaB MO Pajuo NaHHblE
‘CaMbIX HEMoCpeACTBeHHbIX u3MepeHui. Ho faxe npy Bcex 3THX BO3MOXK-
HOCTSIX HallM 3HaHHs 0 Mapce ocTaloTCcs Bce ellle HEMONHBIMH, a MOHH-
MaHHe ero MCTHHHOH MpPUPOABI JHLIb HEMHOTO BO3POC/IO MO CPaBHEHHIO
C TeM, Y4TO Mbl Y3HA/IH MOC/e NMepBbIX TPuyMdalbHBIX OTKDLITHH, cle-
JaHHbIX MpPH TIOMOLIM TEJIECKONMOB ONLITHBIMH HabumofarensiMu. Ilo
cylecTBy, yToGbl y3HaTh 0 Mapce Bce, HaM clelyeT MOIOXKHTBCS Ha
MCC/IeIOBAHUS TIPH TOMOLIH MEXKIUIaHETHbIX Kopabseii. B KOHUE KOH-
1IOB ueJIOBEK CTYNMHUT Ha Mapc; 310 Gyzer Ky/bMHHAalUKEHd TOro BbI30Ba,
KOTOpOe uesoBeyecTBO OpocaeT BesqHuafimiuM mperpaiaM NpHpoAb —
NPOCTPAHCTBY M TsAroreHuio. Ho 10 HacTynyieHHs 3TOrO CYacTVIHBOro
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JAHS ClelyeT BbKAThb BCE BO3MOXKHOE U3 TeX MeTONOB HaGJIofeHHH, KO-
TOPBIMH MBI pacnojaraeM ceduyac.

Korza Mapc naxonutcss B HauGosiee GaaronpusaTHOM Ans Habnio-
JeHHHl TIOJIOXKEHHH, TO MPH yBENMYEHHH NpuMepHO B 70 pa3 ero JHCK
JAOCTHTaeT pa3MepoB BHAMMOro aucka Jlynel. Habmionas B HeGosbline
TeJIeCKONbI, MOXKHO MOJIb30BAThES TAKUM yBeJNHUEHHEM, HO Gojee KpyIi-
Hble TeJIeCKONbl 3(peK THBHBI JIHIIbL NPH rOpa3o GOMbLUIKX YBeJHYEHHIX.
Tak xak 3HaunTeNbHble 06pa30BaHHs Ha JIyHe pasiUuUMMLI HeBOOpY-
XKEHHDBIM IV1a30M, YHTaTe/b BNpaBe COPOCHTh, NoyeMy ke Mapc TpyaHO

Puc. 136. ®ororpapun Mapca, mosyueHHble NPH (OMOIH 5-METPOBOTO
pednekTopa; cieBa — B CHHEM, CIpaBa — B KPacHOM CBeTe.

HabmonaaTb. TpPyAHOCTb OMSATH-TAaKH OOGYCJIOBJEHA «YCIOBHSIMH BHM-
MOCTH» HJIH KauyecTBOM H300paxkeHHs, obcyxiaBmumes B ra. 8. Ilpu
caMbIX JIYYLIHX YCJOBHAX HaOmiofeHHH Ha 3emie Ijia3 MOXET HHOTr/a
paspeliuTb KOHTPACTHBIE TOYKH, OTCTOSIIME APYT OT Apyra Ha 35—50 xm
NpH MHHHUMaIbHOM paccTosHuH Mapca or 3emau. OueHb KpymnHbie
TEJIECKOIbl 00ECNeYHBAIOT paspelleHHe JIMIIb HEMHOTHM Gosbluee, yem
Tesieckonbl ¢ oTBepctHeM 50—75 cm (puc. 136). Portorpaduueckuii
Metoi He obecreudBaeT paspemienus Gonbuie 300 KM, XOTsSI MOXKHO Ha-
IeATbCs, UYTO INPUMEHEHHE TeJeBH3HOHHBIX TPYGOK, I103BOJSIOLIUX
Gnarogapsi UX BbICOKOH YYBCTBHTEJBHOCTH J€NaTh KOPOTKHE 3KCIO3H-
LMK, JaCT BO3MOXKHOCTb YJIOBHTH MTHOBEHHSI XOpOLIEro KauecTBa H30-
GpakeHHs! W MOJNYUHTh HA HEKOTODPBIX BbIOpaHHBIX M3 GOJBLIOrO yHc/a
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KaapoB Te Ke JeTasH, KOTOpble YAaeTcs yBUAeTh ra3oM. COMHUTENBHO,
yTO Jaxke Takue OOJIbllNe FOPHbIE IeNH, KaK CYIlecTBylouye Ha JlyHe
WIM Ha 3emne, yaanoch Obl 0OHAPY:KHUTh IO OTOPAchIBaeMbIM HMH Te-
HsIM Ha 1oBepxHocTh Mapca. Jleso B ToMm, uto Korga Mapc G/iKe Bcero
K 3emse — B MpOTUBOCTOAHMU ¢ COsHIIEM, TOpbl He OTOPAachIBAIOT Te-
Hell, a KOrjla TeHH JOJIKHBI ObLTH Gbl CTAaTh 3aMETHBIMH, MJIaHETa OKa3bl-
BaeTcs ropasio ganplre ot 3emad. [TosTomy MbI He COBCeM YBepeHbl B
TOM, 4YTO IOBepXHOCcTh Mapca Gosee poBHast, ueM y JIyHbl 0 3eM/IH, XOTS
NOJ0GHOTO PONA YTBEePKASHHSI MOMKHO yCJIBIIIATh Hepelko. Bo3aMoxkHO,
OfHAKO, 4YTO MOoBepXHOCTb Mapca u B camoMm fene Gosee rnaixas, yeMm
y JIyHbl, TaK KaK ecnu 651 Ha Mapce Obliy 6ObIIHE BEICOKOTOPHBIE Mac-
CHBBI, TO MOXHO OBLIO Obl Bcerja Hab/I0faTh UX 3aCHEKEHHbIE BEPIUIHHBI,
HO HHYero Nomo6HOro He Habmiofaercst *).

Jlaxxe npu nmepBoM HaGJIIOAEHHH ¢ HEGOJBLIMM TeJeCKOIOM MpH ca-
MOM 3aypsiIHOM KauecTBe u3obpaxkeHusi Mapc cpasy ke BhIAENseTcs
cpemy APYTUX IJIaHET INPUCYIIUMH eMy HHIAUBHIYaJbHBIMU OCOOEHHO-
cramu. Jloyaan mucan: «IToutd cpasy e, Kak TOIbKO yBeJHUYeHHE I10-
3BOJIsIET YBHJETb Mapc B BuJle JUCKA, Ha HEM MOKHO Pa3/IHUUTh IeTall—
Genple NsATHA, YBEHUHMBAIOIUE MIAD, YCEsHHbH CHHe-3eJIeHbIMH TAT-
HaMl Ha OpaH:kKeBOM (oHe». JTO CJOBeCHOe omucaHune Mapca cosjaer
HECKOJIbKO 6oJsiee CHIIbHOE BII€UaTJIEHHE, UeM HeloCPeACTBEHHOe BOCIIpHU-
sITHie HOBHYKA, BIEPBble BUAALIIEro Mapc B HeGOJBIION TeNecKOH IpH
CpeHUX YCIOBHSX BUAUMOCTU. HO NpH MOCTOSIHHEIX HAGJIOAEHHSIX HOUb
3a HOUbIO IV1a3 HabmofaTes st IpHoGpeTaeT Bee GOMBIIHA U GOJMBIIHH Ha-
BLIK, [IOKA OH He OKaXeTcs B COCTOSTHHE pa3iuyaTh TaKUe JeTalH [10-
BEPXHOCTH, KOTOPble BHauaje KasalucChb COBEPIIEHHO HEBUAUMBIMU. DTO
3aMeuaTe/bHOe MOBLIIIEHHE OCTPOTHI 3PEHUSI C ONBbITOM HHOTAA HeROooIe-
HHUBaJIOCh [laxe OIBITHBIMH HaO/iofaTessiMH, KOTOpble He IMOCBSITHJIH
cebst HAOMIONEHUAM IJIAHET.

Hrak, 1jsi ycnemrHelx HccneAOBaHg/Iﬁ JeTajiell Ha moBepXHOCTH Map-
ca CYIIeCTBEHHBl TPH MpeIBAPUTENbHBIX YCIOBUS: HAealbHBIE aTMO-
chepHble YCIOBHUS, «NPEKPACHOE 3PEHHe» M MEPBOKJIACCHBIA TeIecKoll,
XOTs ¥ He 00s13aTesbHO 601b1I0H. [Ipy HanuuHuK 3THX YCIOBUH ONBITHBIHA
na6nofatens Mapca NOJzKeH 3aTeM BeCTH CBOM HAO/IIONEHUS KaXKAYIo
SICHYIO HOUb NIPH KaX[OM MPOTUBOCTOSHUY IUIAHETHl B TeueHHe MHOTUX
qer. Tonpko TOrza y Hero GyNeT Halex/Aa YBHIETh «BCE, UTO OH 06s3aH
yBUIEThY Ha TMOBepXHOCTH Mapca. EcrecTBeHHO, 4TO TakMX HaOmona-
Tesiel, KOTOphle o6safanu Obl M JOCTATOUHBIM YIOPCTBOM H BO3MOXK-
HOCThIO JIJIsl MCUEPNBIBAIOUIUX HCcaeoBaHu# Mapca, GbIO HEMHOrO.
Bonpiiast yacts MepBBIX BU3YaldbHBIX HabmofeHUi Mapca Oblia BBIIOJ-
Hena Ckuanapenau 1 Jloysnjaom. :

Mapc yro6uo HabmofaTh uepes Kaxaesle 2 rofa u 50 aHed BO Bpems
nporuBoctosinuil ¢ Conuuem. CuHOANUecKuil nepuog Mapca OTHOCHTE b+

*) CHUMKH C GJIM3KOTO PAaCCTOSIHHS, MOJyUYeHHbIe C NOMOLLbIO AMEPHKAHCKOTO KO-
cmMHuecKoro xopabuas «Mapuuep-1V», nokaseiaior, uto peabed MapCHAHCKOH MOBepX-
HOCTH OueHb HamoMHHaeT JyHHbH. OGHApyXKeHO O6OJbIIOE KOJIHYECTBO KOJIBIEBBIX
rop, BecbMa NOXOXKHX Ha JyHuble Kparepwl. ([Ipum. ped.)
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Ho 3emsu pasen 780,0 cyToK, T. e. mpeBblmaeT 2 rona IpUMepHO Ha 50
cyTok (cm. TTpunoxenus 2 u 3). Bemenctsue 60/bIHIOr0 9KCLLEHTPUCHU-
TeTa OpGHTEl Mapca ero paccrosiiie oT 3emiu B MPOTHBOCTOSHUU Me-
HfeTcs MOUTH B JBa pasa (ot 55 700 000 xo 101 200 000 xu). Kowueuro,
camble GJ1arONpUsATHbIE A1 HAOMIONEHUH T NpPOTHBOCTOSHIS, IIpH KO-
Topix Mapc Ganke Bcero, T. e. KOTJa NMPOTHBOCTOSIHME MPHXOLUTCS
Ha nepurenui. [IocKonbKy Kaxnoe cienyioliee MPOTHBOCTOSIHME HA-
crynaer Ha 50 JHell mOsiHee, GNAroNpUATHOE NPOTHBOCTOSHHE GyxeT
IIOBTOPSITBCS Yepe3 7 WK 8 MepuojoB ¢ HHTepBanoM B 15 uau 17 jer.
[Tepurenuit opOutel Mapca pacnonoxeH Takum 06pasoM, uTO Mapc
Jyulle BCero HabmoaaTh
B asrycre (1939, 1956,
1971 rr.). Ilonoxenus
Mapca npu pasnauuHbX
IIPOTHBOCTOSIHUSIX IIOKa-
3aHbl Ha puc. 137.
OkBaTop Mapca mo-
NOGHO 3EMHOMY HaKJIOHEH
IpUMepHO Ha 25° K mioc-
KOCTH ero OpOHTbI, a Ha-
NpaBjieHue OcH OcTaeTcs
HeU3MEeHHBIM B TIPOCTpaH-
ctBe. CJieoBaTesNbHO, B
MOMEHTBl ~ HauOOJIbLIETO

npubauxkenns Mapca Mol

BCerja BHUIUM IJIAHETY B Puc. 137. TlIporuBocrosiuus Mapca ¢ 1939 o

TOM K€ CaMOM OTHOCH- Iﬁ?N?HP : cg:;‘;ggfoeé‘l;“me PgCCTOHHﬁﬂ yKasaHbl npsi-
, coer MH OPGHTEL Mecsnel ykasanmt

TEMTLHOM TIONOKEHMH.  nng 3emam g1 NPOTHBOCTOAHHE o CeHTsIoPST 10

CnyuyaliHO 0Ka3a/10Ch, YTO  mapra. Mapc HaxouTcs k CeBEpy OT 3KBaTopa.

Jyulie BCero Halmiofaer-
Cs1 102KHAsl TOJISIPHAs [IaNKa, CeBepHasl NOJIsSpHAst IANKa OKAas3hIBACTCS
MOBEPHYTOM K HAaM NPU HauMeHee ONaronpHsTHBIX MPOTHBOCTOSIHUSX.

Mapc Bpamiaercss BOKPYT CBOe# OcH ¢ mepuonom 24 daca 37,4 MHHY-
TbI, T. €. €r0 CyTKH OT HOYH [0 HOUH MOYTH Ha 40 MUHYT JTHHHEe HALIKX.
Bpamenne Mapca MOKHO 3aMeTHTh MEHee 4eM Yepe3 yac rocjie Hauasa
HaOmofenud. B Kax[ylo Cleyollyo HOYb HAM BHIHA ONHA M Ta JKe
CTOPOHA IJIAHETEL, TaK KaK 3a 3TO BPEMsi OHa COBEpIIAET IOYTH MOMHEIH
IIOBOPOT BOKPYT CBOeH OcH. 3a BpeMsi HEMHOTHM OOJIbIIIE Mecsiia 3ewm-
Jisl BBIATPBIBAET OJHO Ie/N0e BpalleHHe; 3TOr0 BPEeMEHH JOCTAaTOUHO,
4TOCbl 3aBEPIUUThL UMK/ HaG/MIONEHHH Beell MOBEPXHOCTH IIaHeThl, Ama-
JIOTHYHO MOXKHO MpoBecTH HaGmogenus Mapca 3a 24 waca npu onru-
MaJIbHBIX YC/IOBHAX (askl, pacnpesienuB HaG/IOfaTelel 110 Beeil OKpY K-
HOCTH 3eMJIH.

Kak na cdororpadusix, Tak M npu BH3YaNbHBIX HAGMIONEHHMAX Ha
Mapce npexje BCero OGBIMHO 06pamiaoT Ha ce6sl BHUMAHHE NOJIIpHBIE
wanky. Ce30HHbIe H3MEHEHH S, BIIEPBEIE OTMEUEHHbIe Ha TI4HETe BHiipb-
AMoM [epriiesiem, uepeayiOTCs PETYASIPHO U Aake AOBOJIbHO TOYHO, KX

o~

1958 1oig



Gy . Zlumns

£ pnar i
Puc. 138. Bpemena roga Ha Mapce. Jlatsl COOTBETCTBYIOT MapCHaH-
CKOMY KaJleHJapio, NpHUBEJeHHOMY B COOTBETCTBHE C 3€MHBIM KaleH-
zapem.(Potorpaduu nonyuers: Ciaiipepom, obcepsatopus Jloys.ia.)
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HaCTYIVICHHE MOXKHO IpefickasaTth. Korna B ogHoM u3 nosnymapuii Map-
ca Ha CMeHY OCEHH NPUXOAUT 3WMa, PACTeT H COOTBETCTBYIOMIAS MOJSIP-
Has llanka, HePaBHOMEPHO OGpacTasi O BCeX CTOPOH J0 TeX Mmop, MoKa
He OXBATUT MOYTH MOJIOBHHY PACCTOSHHUS O 3KBaTOpa, AOCTUras ILUH-
pOTHl 57° B ceBepHOM MONYMIAPHU U 45° B I0XKHOM; B MOCJEIHEM 3iMa
XOJIO/IHEe, a JIETO TenJjiee, YeM B ceBepHOM noaymapuu. C HacTynieHueM
BeCHbl (B MAapCHaHCKOM MapTe) IIalKa HAUHHAeT OTCTyMaTh K MOJIO-
CY; K KOHIly MapCHaHCKOr0 HIONA IIaNKa Ha I0KHOM MOJII0Ce MPONajaer;

Puc. 139. T'opsl Mutuena. @ororpapun Mapca B 1909 u 1924 rr. Orge-

JIEHHOE OT MapCHAHCKOH MOJISPHOH IWANKH MATHO MOSBJSIETCS MPHMEPHO

3 HIOHA NO MapcHaHCKomy Kajenjapio. (Qororpapuu nosayuens: Ciaii-
¢depom, obcepsaropust Jloyaiasa.)

ceBepHasi MOJSpPHAs IIANKa IOJHOCTbIO HHUKOLJA He Hcue3aeT. Ha puc.
138 mpuBefeHs! ¢oTorpacduu OZHOH H TOH 2Ke CTOPOHBI IJIAHETHI, HJIJIIO-
CTpUpYIOIIHE OTCTYIUIEHHe HOXKHOH MONSAPHOH manku. JlaTel Bpemen
rofa Ha Mapce B3sThl TaKUMH, YTOObI OHH COOTBETCTBOBATU BpPEMEHaM
roga Ha 3emje; cjaefyeT MOMHHTb, UTO MapCHaHCKHH roi paBeH 687
CyTKaM, T. €. IIO4TH JBYM 3eMHBIM rofam. IIpu TmartenbHOM npocmoTpe
psnga dotorpaduii MOXKHO 3aMeTHThL OOlLlee MOTEMHEHHE BOKPYT Gesioi
IIANMKH, KOTJa OHA YMEHbIaeTcs B MapTe — Mae, yCHUJIEHHe MoTeMHe-
HHsI 3THX 00JacTell ¥ pacmpocTpaHeHHe WX Aajbllle OT MOJM0Cca B HIOHE
U Hiojie ¥ ocnablieHye MOTEMHEHHsI B aBrycTe. B 3Toil mocsiefoBaTe/b-
HOCTH COOBITHSI MOBTOPSIOTCS aHAJIOTHYHBIM 06pa3oM Kax/Iblii Mapcu-
aHCKHUH TOZ.

Jlaxke MeJIKHe JIeTali BHOBb IOSIBJSIIOTCS] HAa MMOBEPXHOCTH B PasHble
rofbl B ONHH H Te XK€ Ce30HbL. Tak, OTHe/eHHAs OT IOXKHOH MOJISIPHOH
manki o67acTh BHAHA Ha obeux ¢doTorpadusax, MPUBEJEHHBIX Ha pHC.
139. INepBas ¢ororpadus 6euia caenana B 1909 r., Bropas — B 1924 r.,
HO o0e — 3 HIOHS MO MapCHaHCKOMYy KaleHJapio. JTa YCTOHuMBAs
o61acTb HOCHT Ha3BaHue rop Mutyena. UTo oHa co6oii mpencrabiser —
BLICOKOTOPHOE TJIaTO WJIH I0XKHBIH CKJIOH, HesicHO. [TpoBenennnie J1onb-
¢rocom BH3yasnbHble HAO/IIONEHHS MOKAa3bIBAIOT, YTO BOKPYI CEBEPHOM
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MOJIIPHOM IIANKKU HMeeTcsl 3HAYHTEJbHO GoJablle Jetanedl (CM. pHC.
140 — naTbl MO MapCHaHCKOMY KajieH1aplo COOTBETCTBYIOT 2 HIOHSI H
12 urons).

[ToBTOpstOmMiics XapakTep H3MEHEHHH MNOJAAPHBIX WIANOK Cpasy
’K€ HAaBOAUT Ha MBICAB, YTO 3TH Gesible QO1AcCTH MOKPHITBI CHErOM, KO-
TOPBIA TaeT IpH. NOBHILEHUM TeMrneparypbl. [ pyroe BO3MOXKHOe Be-
IeCTBO — YIJIEKUCHABIH ras, T. €. «<CyXoi nefy. OfHAKO H3MEPEHUS TeM-
nepaTypbl MOKA3bIBAIOT, UTO B CEpPeNHHe JieTa TeMrepaTypa Ha IoJiocax

Puc. 140. PassuTne ceBepHOii nossipHo#l wmankn Mapca mo na6aiofenusiM Jlonb-
¢roca ¢ 24-moiimoBbiM pediiektopom Ha ITuk mo Mugu. CooTBETCTBYIONINE JAATHL 10 Map-
CHAHCKOMY Kanenjapio — 2 uioHsi (caesa), 12 nons (cnpasa).

MOJHUMAETCSl BhIlle TOUKHM CyGIMManuu BOAbI, a, Mo MHeHuio Koinepa,
vHpPAKPACHBIA CIEKTP WIANOK COIVIacyercsl € MpeLNONOKEeHUEM, UTO
UX TOBEPXHOCTh MOKPHITAa HHeeM. DTH JaHHble HAOIIOACHUH OCTaBJSIOT
HaM 3aMaHYMBYIO BO3MOMKHOCTb CUMTaTb, UTO MAPCUAHCKUE NOAAPHOLe
wanku u 8 camom Oese SBASIOMCA CHec08blMu. TOJIIMHA CHEXKHOTO CJI0s
He MOMKET OBITh CJAMIIKOM GONMBILIOH, TaK KakK MoaydaeMoro Mapcom or
Coanua Temaa (npumepro 40% OT Temsa, nNoOMajgaromero Ha 3eMio) He-
LIOCTaTOYHO, 4TOOBI HCHAPUTh OOMBIIOE KOJHUECTBO CHera. Makcumanb-
Has TOJIIMHA CHErOBOTO CJIOSI MOKET COCTaBJASTh JHIIb HECKOJNbKO
cautuMeTpoB. Ha Mapce, oiHaKo, Bpsil 1M MOLYT CYLIEeCTBOBAaTb Laxe
XOTsl KakHe-HHOYAb BOJOEMBl, TaK KaK sl 3TOrO TaM CJHIIKOM YK
HH3KOe aTMocepHOE JIaBjeHHe; OHO COCTaBJIsSIeT BCero !/, laBjeHHs Ha
ypoBHe MOpsi Ha 3emie *).

*) Tlo cOBPEMEHHBLIM JAHHBIM, OCHOBAHHBIM HA CMEXKTPOCKOMHUECKHX HAGJIONEHUsIX
¥ HM3MEepeHHsiX, ITPOBEJEHHBLIX C MOMOWBIO annapaTypbl, YCTAHOBJIEHHOH Ha GopTy
«Mapunep-1V», armocgepHoe naBienne y nosepxHoctH Mapca mpumepno B 100 pas
MeHblIIe, YeM y 3emHOH moBepXHoCTH. ([Tpum. ped.)
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Korza ocenpto Ha Mapce HaunHaeT 06pa30BLIBATHLCS MOJMSAPHAA wIaM-
Ka, MOXKHO Hal/ojaTh H3MeHuHMBhle ronyGoBaTo-Genble o6naka. [lse

Puc. 141. Oonaka Ha ceBepHOM mosioce Mapca B 1939 r.: @ — Bujumoe 06/1aK0 3§

6J13 CEBEPHOTO MOJIOCa (BHH3Y); 6 — 00JaKO B CJIEAYIOULYI0 HOUYb HCUe3-

J0; 6 — japyroe o6aako uepes 6 ameii nosBuaock. (Cdororpadupopaso
Cnaiigepom Ha oGcepBatopun Jloyaana.)

Puc. 142. Mapc u nonuna Can-Xo3ze, cdororpagupoBaHHbe C JIMKCKOM
obcepsaropui. Bepxuue dororpadpun cpenaHel B (pHONETOBOM CBeTe,
HHXKHHE — B HHPpaxpacHom. (Cdororpaduposano Paiitom.)

nepsble gortorpadur Ha puc. 141 by MONyYeHBl ¢ HHTEPBANOM OKOJO
cytok B 1939 r. CnafidepoM, Kotopsiit e3fiua B IOxuyo AQpHKY, 4TOGKH!
Ha6mofaTh Mapc B MOMEHT €ro MaKCHMalbHOrO MNDHOJNMXKEHHS K
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3ewmse, Tak Kak B I0XKHOM [OTyUIAPHH 3Ty MJIAHETY MOMKHO GblIO HAGIO-
JaTh ropasjo Bbllie HajJl FOPH30HTOM, 4eM B ceBepHOM. Bejoe o6aako,
BHIUMOE Ha puc. 141, a BHU3Y (6/1u3 CEBEPHOrO M0J0Ca), B CAEAYIOULYIO
HOoub (puc. 141, 6) ucuesno. Uepes 6 gueil mOSABHIOCH APYroe 0GIaKO
(puc. 141, 6). B nepuox pocra nossipHbIX 1IAMOK 3TH 06/1aKa SBJSIOTCS
CTOMKHMH 00pa30BaHMSIMH, U YTOGH OTIMYUTL HX OT WHEST WM CHEra Ha
TIOBEPXHOCTH IIJIAHETHI, HYKHBI CITEMHATBHLIE METOAbI HAOMIOLEHH .

HBIMH OTJIOKEHHSIMH, KOTOPBIM COMYTCTBYIOT AbIMKA, HJIM MOZOOHBIE TY=-
MaHy ob6naka. Tpu Bepxuue ¢ororpadun Ha puc. 143 HIIIOCTPHPYIOT
ckasanHoe. O6paruTe BHHMaHHe Ha SIPKOCTb MOJISPHON IIANKH B (HO-
JIETOBBIX U MH(paKpacHbIX Jydax. ClenaHHBIe Bhillle BHIBOJbI MOATBEPIK-
JaloTCSl H3MEPEHHSIMH TNOJISPU3ALHUU PAcCesHHOro cBeTa. 1o MHEHHIO
Honbtioca, Hal NONSPHBIME IIAMKAMH BCETla BHCHT 3aBeca W3 JIEFKUX
00/1auKOB, BO3MOXKHO, COCTOSIIMX M3 MENKHX JIeISHBIX KPHUCTAJIJIOB,
NMONOGHBIX HAMIMM IUpPYyCaM.

Puc. 143. Mapc B pasnuuHeix Jyuax. Beepxy: cieBa — B (DHOMETOBBHIX, B

cepejuHe — B HH(PAKDPACHBIX, CIPABA — B KEITbIX; BHH3Y: CJIeBa — B

Y/IBTPAHONETOBEIX, B CEpelUHe — HAINOJOBHHY B YJIBTPA(HONETOBBIX, Ha-

TNOJIOBAHY B HHQpPAKpacHLIX, cnpasa — B uHdpakpacHsix. (Chororpadupo-
BaHo PaiiTom.)

VHdpaKkpacHbIii CBET MOXKeET NMPOHHKATH CKBO3b JIETKHH TyMaH H
T 3EMHOH aTMOC(ephl, KOTOPbIE HEMTPOHHUIAEMBI J1S CHHETO HJIH oduo-
JeroBoro cBera. Ha puc. 142 mpencraBinensl CHUMKH, cledaHHbe Paii-
Tom (1871—1959) ma Jlukckoit oGcepBatopun. CBEPXY — CHHMKH
Mapca u nonutbl Can-Xo3e, clenaHHble B (QHOMETOBBIX JyuyaX, a CHH-
3y — Te XKe 06beKTbl B HHPpaKpacHOM cBeTe. DTH CHUMKH, a TaKxke dho-
Torpaduu Ha puc. 136 u 143, roBopsT camu 3a ceGsi. Bpsia JM MOXHO
COMHEBAThCH B TOM, 4TO Mapc okyTaH Jierkoii JbIMKOi aTMocdepsl.

W3meHuuBble Gesble MsATHA, KAKHE BUIHBI HA puc. 141, okasbiBarwoTcs
APKHMH B (DHOJIETOBBIX JyyaX W HeBHAMMbI B HH(paKpacHbIX. BosMoxk-
HO, OHHU MPEACTaBJSIOT cOO0H Jerkue 06/auKka, COCTOSIIINE U3: BOASHbIX
NIapoB HJIH KPHCTA/IIIOB JIbJa, KOTOPbIE OTPaxKaioT (hpHONETOBbIE JTYUH, HO
nponyckaioT uHdpakpacHble. Tak KaK M0MyNOCTOSHHbIE TIOJIsIPHBIE MATT-
KH BUJIHBI Ha GOTOrpadusax U B TeX U B APYrHX Jyuax, HO B DHONETOBOM
CBETE OHH BBINIAJAAT fpYe, OHH AOMNKHbI GbITh NOAJIHHHBIME MOBEDXHOCT-
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Pnc. 144. Mapc nocne noayaus. CTpenkamu oTMeueHO 06J1aKO, PasBHTHE

KOTOPOTO MOKHO MPOCJENUTD 0C/IEN0BATE/IBHO HA STHX CHUMKAX. 3a 4 uaca

Mapc nosepHysics BieBo. (JTH JBa psifa H306paXKeHHH COBEPIIEHHO OJHHA-
KOBbI, HO BO BTOPOM DsIly HMEIOTCSI CTPEJNKH.)

O6n1aKa, CXOHble C TeMH, KOTOpble BUAHBI O3 MOJSIPHBIX MIATOK,
yacTo Hab/IOAAoTCS M B APYTUX YacTsX Aucka Mapca. 9ty rony6oBateie
o61aKa CYIIECTBYIOT JIMIIb HECKONBKO 4acoB. POPMHPOBAHHE TaKOro
o6aKa Ha MPOTSKEHHH MapCHaHCKOIO MOCAENnONYAEHHOro Iepuoia
wiocTpupyercs: cepueft gororpadur Ha puc. 144. B HuxkHeM psny
TnpHUBelleHbl Te Ke U300parKeHHs, HO C yKa3aTelIbHBIMU CTDETKAMH. 3a
1o Bpemsi, MoKa Mapc nosepHyscs Ha 55°, 06/1aKO, KOTOPOro HeT Ha
nepBo#l (oTorpapuu, CTaJ0 BHAMMBIM H MEPECeKso AUCK. fIpue Bcero
ono Ha 3akare ConHua.

HexoTopble U3 3THX Upe3BLIYAHHO Pa3peKeHHbIX rosyGoBaTeIX 06-
J1aKOB, OOLIUHO HEBHAMMBIX B OpaH2kKeBOM H KPAaCHOM CBETe, IIOYTH
Bcerza HalOJIoAlOTCs B 9KBAaTOPUAABHOH 0071acTH BO BpeMsl 3axofa H
pocxona CosHia, ucuesasi B cepenune AHs. Hdosbodroc paccMatpuBaeT
HX KaK YTPeHHUH W BeuepHMH TPONMYECKHH TyMaH, CBA3aHHBIM MHOIrAa
¢ 6osmee MJIOTHBIME 0Opa3oBaHUAMH 6esblx 06makoB. Tor ke [lombdioc
HAXOJUT M3 MOJISIPU3ALHMOHHBIX H3MEpeHMil, uTO rony6oBaTele o6JaKa
COOTBETCTBYIOT GoOJiee BBLICOKOMY YpOBHIO aTMOcdepnl, ueM Genble, H,
MO-BHMMOMY, HX IIDOTOTHIIOM SIBJISIIOTCS nepAamympossie obnaka,
KOTOpble MHOTNA BHIHBI HA CHUMKax, CAEJTaHHBIX B CHHHX JyYax Ha
BbicoTe mopsiika 30 K# B MONAPHBIX paioHaX 3eMiH.

Tor ¢akt, 4T0 AHAMETp Mapca B pHONETOBOM CcBeTe KaxeTcs GONb-
ute, uem B HH(PpaKPACHOM (CM. puc. 143) oObsicHSICS HATHUHEM AbIMKH
B atvocdepe. OgHakO pasHHIA — OKOI0 65 Km — CIMIIKOM BeJHKa,
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yToGbl €e MOXKHO ObLIO OGBACHUTH 3TOH mpuunHoi. [Ipu ucmomb3oBa-
HUH Gonree COBepUIEHHOH MeTonuku HaGmiogenuil Jonbdioc He oGHapy-
XKHJI TNOXOGHOro sddekrra.

Onnako atmochepa Mapca, 6e3yciOBHO, HOJEPHYTa ABIMKOM. 3a-
MedyaTesIbHBIM CBOACTBOM 3TOH JIBIMKH SIBJISIETCS €€ CIIOCOOHOCThL HHOTJA
paccenBathbCsl, 4TO MO3BOASET (oTOrpadupoBaTh A€TaNH MOBEPXHOCTH
He TOJBKO B OPaH2KEBOM, KeJTOM M KPAacHOM, HO M B CHHEM cBeTe. DTO

Puc. 145. Cunss geimka Ha Mapce nposchuaack. OfHa u Ta

e CTOpPOHA INJIAaHeThl B pasiuuHble Houn 1937 r. B KpacHom

ceere (cjeBa BBepXy) H B cuHeM cBere. O6paTuTe BHHMaHHe Ha

 TO, YTO HA HHXKHEM JIeBOM H300paKeHHMH BHJHBI [€Talu Mo-
BepxHocTH. (Chororpapupopano Cnaiipepom Ha oGcepBaTopun
Jloyanaa.) .

penxoe H OCBIUHO Hadmofaemoe 6J1H3 TIPOTHBOCTOSIHUS SIBJEHHE MOXKHO
BH/IeTb Ha puC. 145. Bokysep mokasaj, ofHako, YTO «CHHee NpOsiCHe-
HHe» Ha Mapce MOXKeT MPOMCXOAHTb H B Apyrue MOMEHTHl BPeMeHH, a
TOT GaKT, 4TO OHO uYallle HaOmoxaeTcsl 6IU3 MPOTUBOCTOSHHE, BO3MOXK-
HO, OOYyCJ/IOB/IEH yBeJHYeHHeM BpeMeHH, KOTOpoe yAEJsIOT HaOJIofeHH -
M Mapca B 3TH . 1epuHOABL.
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HecMoTpss Ha MHOXKECTBO QUCKYCCHH, MOCBSIIIEHHBIX «CHHEMY INPO-
SICHEHHIO», NPHPOJA AbIMKH He cOBceM sicHa. [To mMHeHuio dmuka, caMo
HaHMEeHOBaHUe «CHHAS JbIMKa» HeyAauHO. B meficTBUTENBHOCTH AbIMKA
He SIBJISIeTCSsl XOPOLINM OTpaxaTejieM B CHHEM CBeTe; aibGej0 MJaHeThl co-
crasisier noutd 0,3 B TeMHO-KpacHOM cBete, 0Koj10 0,15—0,05 B xKeaTOM
csere U Bcero 0,04 B teMHO-cuHeM. Cnafiep HaXOOUT, YTO HHOrJA Ha
cuHUX (poTorpadusax HaG/IrOAAOTCS OOIIMPHBIE OYeHb TeMHble 06IaCTH.
ONUK BbIIBUraeT IMPEION0KeHHe, YTO B JeHCTBUTENBHOCTH JHIMKA CKO-
pee «kpacHas», 0 KpaiiHell Mepe ¢ TOUKU 3peHHus JoO0ro MapcuaHnHa,
NOCKOJIBKY OHA IPOIYCKAaeT KPAcCHLIH cBeTr Jyulle, YeM CHHUH. DIHK
NpUNHUCHIBAET 3HAUMTEJNBHYIO 4acTb KpacHOBaTOH okpacku Mapca cy-
I[eCTBOBAHUIO 3TOH JBIMKH, KOTOpAsl BBI3BIBAET IOKPACHEHHE COJIHeu-
HOTO CBeTa MpU MPOXOXKAeHHH ero uepe3 atmocthepy Mapca u o6paTHo,
npexae ueM OH nomafeT Ha 3emmao. Takum o00pa3oM, MapcHaHcKHe
NYCTHIHA MOTYT HUMETh JIMIIb HEMHOTHM MeHee TYCKJO-KOPHYHEBYIO OK-
packy, 4eM MNOBEPXHOCTb JIyHBI.

BecbMa 3aMaHuMBO GbUIO GBI MPEANOJOXKHUTh, YTO «KpacHas AbIMKa»
MMeeT OpraHhuecKoe IPOHCXOXKJEeHHe: B HACTOsllee BpeMs TaKylo BO3-
MOKHOCTb HeJIb35 CUHTATh PEANbHOCTBIO, HO HENIb3s H HCKJoUaTh. Mex-
Iy MpouYuM, DMUK CUHTAET, YTO JbIMKA MOXKeT ObITh 6oJiee Hempo3payHa
IJ1s1 6yuaKHero yabTpaduosnera, ueMm Hama atMmocdepa, T. €. 3aropeTb Ha
Mapce TpynaHee, yeM Ha 3eMIe.

Y Mapca Hab/0gaeTcst ele OfAHA aHOMANHs, KOTOpasd, BO3MOXKHO,
CBsI3aHa ¢ TYMaHHOCTbIO ero atmocdepnl. Habmogaemoe cxkartue nia-
HETBI, T. €. PA3HOCTb MEXKIY IKBATOPHANLHBIM M NMOJAPHBIM JHameTpa-
MU, JeJeHHAsd Ha 3KBaTOPHAJbLHBIA JUaMeTp, COCTaBiasieT g, B TO
BpeMsi Kak CxKaTde, BBIYHCJACHHOE MO JBHIKEHHIO CIyTHHKOB, COCTaB-
nsieT Beero Y,4,. Habmonaemas BenuunHa c:kaTus TpeOyer, uToObI 1O-
JISIpHBIA pajuyc Obl1 Ha 43 Km KOpOue 5KBATOPHAILHOIO, a BHIUMCHEH-
Hast — BCero Ha 18 xkm, T. e. IpuMepHO Ha 25 km MeHbllle. Eciu oTHOCHTB
3Ty PasHUILy 3a CYET TOro, 4YTO 00JACTH BLICOKOTODHBIX IJIaTO 6113
TIOJIIOCOB UMEIOT MEeHBUIYIO [IOTHOCTL, HEOOXOAUMO MPENNOJOKUTh, YTO
BLICOTA 3TUX IJ1aTO COCTABJSIET OKOMO 24 Km, O ueM He MOKeT ObITb U
peurt. UacTHYHO 3Ty PA3HUIY MOKHO OOBSICHHTb TEM, YTO TOJIIMHA AbIM-
KM B IIOJNISIPHBIX OOJIACTSIX MeHbllle, UeM B 5KBATOPHANbHBLIX, a TaKiKe,
BO3MOXKHO, HaJlOKeHHeM ApYrux 3PpekToB, HAMPUMED, BAHSHHEM KOH-
TpacTa SPKOCTH Ha KPalo NMCKa UM HaJM4HeM CHCTeMaTHUeCKHX OLIH-
60K, MPHCYIIHX METOLNKE HM3MEPEHHHA B PasJHUHBIX AMTHHAX BOJH.

Kpome Genbix 1 romy6osathix o6makos, Ha Mapce uHorga na6uto-
JlaloTcs KeylThle o0iaka, HeBUAMMble B (prONeTOBOM H YJbTpaduoieTo-
BOM cBeTe. )KenTble 06/1aKa MOTYT CYIIeCTBOBaTh B TEYEHHE HECKOJNbKUX
nueti. ITo-BuauMoMy, OHHM MNOSIBASIIOTCS B 00Jee HU3KHX CI0SIX aTMQ-
chepsl Mapca, Kyna ¢uoneToBeIli cBeT He NPOHHKaeT. BoablinHCTBO
Habniofaresiefl CUUTaeT XeaTble obnaka Nblmblo. M3penka Takasi neuib
MOKpPLIBAET 3HAUUTEIbHYIO yacTh moBepxHOcTH Mapca. Tak, Benukoe
npotwBoctosinue 1956 r. daxkTauecky ObLIO 3aryGieHo IS HaGmona-
Tejiefl MblaeBO# Gypell, KOTOpasi CKphula OT Va3 OO0NbUIMHCTBO JeTanel
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NOBepXHOCTH. BEIIO BLICKa3aHO npeanooxKenye, YTo B PelKHX clydasx
Takue NblieBble 00JaKa MOTYT CO3/laBaThCsl NPH NajeHHH OOJbIIHMX Me-
TEOPUTOB.

Ecan «rony6eie» o6Gjaaka NpeacTasisiioT cOGOH MIy, a TMOJspHbIe
IIanKH — CHEr, KOTOPLIA MepeHOCHTCs] aTMOCcGepoli OT MoJoca K MOJIo-
Cy B 3aBHCHMOCTH OT CMeHbl BpPeMeH rojia, TO MOXKHO OXHAaTb, YTO B
atMocdepe Mapea fo/mkHBl HabmofaThest napsl Bogsl. OfHaKO mpH ca-
MBIX THIATEJLHBIX HCCAEIOBAHHMSX He yAaBaloch 3aMeTHTb HH MaJei-
KX CJeJOB BOABI, MOKa, HakoHel, B anpene 1963 r. Cnunpag, Miony
n Kannau npu nomorin 100-aiofiMmoBoro peguiektopa o6eepBatopuu Ma-
yHT BUJICOH He MONYYHJIH HHPPAKPACHYIO CIeKTPOrpaMMy, Ha KOTOpOH
B OTpaKeHHOM OT Mapca cBeTe BUAHbI IHHHM BOJASHOrO Iapa. OTH JiH-
HUH, CMelleHHble Ojiarofaps Jy4eBOH CKOpPOCTH, paBHOH 16 km/cex, 1o
OTHOLIEHHIO K JIMHUAM BOASIHOIO mapa 3eMHO¥ -atMocephl, OKasaluch
Han6osee HHTEHCHUBHBIMH Hal noaiocaMd Mapca, COOTBETCTBYSI Ha IO-
BEPXHOCTH CJIOIO KMJKOH BOAbI TOMIMHOA npuMmepHo 6,01 mm.

[Toucku Kucaopona Bce ellle JalOT OTPHIATeNbHbIE PE3YJbTATH; BO

BCAAKOM cayuae ero menbiue 0,1%, copepakanierocs: B 3eMHO#H atmocdepe,
T. e. Hajl JI’KOMOJTyHIMO# KHC/IOpOla HecOM3MepHMO Goiiblle, ueM Hajl
noBepxyocTbio Mapca. \ TBME (T8 ,
- UYro kacaercs psjga Ipyrux rasos, B TOM uucse o3oHa (O,), Merana
(CH,), ammuaka (NHj) u okucu yrnepona (CO), To 10Ka3aHO, YTO OHH
OTCYTCTBYIOT HJIH K€ UTO HX COfiepkaHue B aTMochepe Mapca kpaiine
mand. Oxuako B 1952 r. Koiinep yBepeHHO OTOXKAECTBHJ B CIEKTpe
yraekucaslii ras. KomnuectBo ero npumepno B 14 pas Gosblie, yem B
3eMHOH aTmocdepe, ¥ COOTBETCTBYET CJIOI0 TOJNLIMHOH 18 m y moBepx-
Hoctd 3emsaH. [ToCKONBKY CTOMb MHOTHE M3 BO3MOXKHBIX MOJIEKYJ HC-
KJIIOYaloTCsl U3 PacCMOTPEHHs, KaK He NMpPHCYTCTBYIoUIMe B aTMocdepe
Mapca, MOXKHO MOUYTH C MOJHOH ONpeJeNeHHOCTBIO YTBEPHKIaTh, YTO
60JBIIYI0 YacTh ocTanbHbiXx 98% cocraBisieT, KaK M B 3eMHOH aTMOC-
¢depe, a30T, XOTS TaM, BO3MOXKHO, NPHCYTCTBYET 3aMETHOE KOJHYECTBO
aprona *). Takum o6pasom, atmochepa Mapca, MO-BHAUMOMY, HesO-
BHTa, HO MOJHOCTBIO HENPUTONHA AJIsl HAILHEro JbIXaHHUS.

[Tonnas macca atmocdepsl Mapca, BepOSITHO, COCTaBJSIET OKOJIO
/4o Macchl 3eMHOH aTmocdephl, OJHAKO (BCJAEICTBHE MEHBIIMX pa3me-
pOB IUIaHETHl) HA eMHHIlY MOBepXHOCTH npuxoxutcs He B 30, a B 2,5
pasa MeHblIast Macca atMocdepsl, yeM Ha 3emse. Tak Kak cuja TsKecTu
Ha Mapce MeHblle, YeM Ha 3emse, AaBJeHHE Ha €ro IOBEPXHOCTH He
npeBbliaeT /g naBieHHss Ha ypoBHe Mopsi Ha 3emue **). Takue yc-
JIOBHSI COOTBETCTBYIOT Ha 3emiie BricoTe mopsnka 15 000 # Han ypoBHem
mopsi. [Tostomy uemoBeky ‘Ha Mapce morpeGoBanuch Obl ISl JbIXaHHUS
He TOJIbKO KHCJIOPOJ, HO W JONOJNHHUTENbHOE JaBieHue. MapcuaHckas
aTMocdepa, BepOSITHO, COOTBETCTBYET MO IUIOTHOCTH aTMmocdepe 3emiu

*) Tlo coBpeMEHHBIM JaHHBIM OTHOCHTeJIbHOe copepxanue CO, B atmochepe Mapca
naxogurcsi B npenenax ot 10 no 100% . Ilonnoe xonuuectso CO, B atMocdepe Mapca
cocrtasasier ot 40 10 80 m-amm. (IIpum. ped.) 1

¥#) Cm. npuMeuanHe Ha cTp. 204. g
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PUMEpHO Ha BbICOTe 35 KM, HO TakK Kak Ha GOMbLIMX BBICOTaX aTMOC-
¢depa Mapca xapakrepusyercsi GOJbLIMMY TJIOTHOCTBIO M JlaBjeHUeEM,
Manasi cdjla TSIXKECTH [03BoJisseT arMocdepe Go/blie pacIHpsITbCS,
yeM 3TO JoMycKaercsi Ha 3emne. B pesysbTaTe HOHOChepa 1 06JaCTH BO3-
HUKHOBEHHS MOJISIPHBIX CHSIHMH, eclM OHH CyllecTByloT Ha Mapce,
JIOIKHBI HAXOAUThCS HA OOMBIIMX BBICOTAX, ueM Ha 3emie *).

Temnepatypa Ha Mapce, coracHO M3MEPEHHSIM TelJIOBOrO H3Jy-
yeHHsl B MH(PPaKPACHOH 006JIaCTU CIEKTPa, U3MeHseTest B IMPOKOM JHa-
nasode 3Hauenuit: ot 21° C Py Z‘ma TSRO
W Bbillle B MOJJEHb BOMU3U il s o e
MOJCOMHEYHOH TOYKH  JI0

—73° C u HHXe TOCIe 3aX0- ZZ: A 3
na Coanua. Ha puc. 146 -

npHBejeHbl coGpanuble MuH- i

UeM TUMHUHBlE 3HAYeHHs -7

TeMIepaTypel JVisi CEBEPHOTO  $-27F

noJymapusi B CepeluHe 3u- %:%:

Mbl H LIS IOXKHOFO momyma- 8707

pusi B cepeauHe Jera. Mu- °§_5ﬂ_ /

HHMaJbHOE 3HaueHHe Temne- S _zl / e
patyphi nocsie 3axoga CouH- b

Contio=t
na (—79° C) 6bu10 H3MEPEeHO it il
CuntoHoM u CTpOHIOM; . pa-
Hee U3MEepeHHs TeMnepaTypbl  =7/0f
Mapca OblIH  BBIIOJHEHBI
KoGnenuem u JlammiaaHaom
Ha o6cepBatopuu Jloyaaa, a
rak:ke [lertutom 1 Hukonp- Puc. 146. Cpenusist u KI}\)AaﬁHue 3HAYEHHUST TEM-
conow na _oGcepsatopin  ISPEIID nomepsocn fares 1 gyt
Maynt BuicoH. BO3MOXHO,  japun u cepemuusi Jiera B roxHoM. Kpyxkamn
YyTO [MO3JHO HOYBIO TEMIIE- ykasaHbl HanOo/lee HalexHble 3HaueHus. ([lo
parypa Ha Mapce najaer eie Munny.)
uuske. [TosToMy Bech auana-
30H CYTOUHBIX KOJIeGaHuil TeMrepaTypbl MOKET Jlaxe NPEBhIaTh 100°C.
BhlunciieHns, BBINOJHEHHbIE HA OCHOBE M3MEDEHHH COJIHEUHOro H3-
nyuenusi H anbbeno Mapca, MOKasblBAlOT, YTO CPEMHSAS TeMmepaTypa
miaHeThl AOMXKHa ObiTh okomo —48° C. HalOumofenusi paauonsiyyeHus
Mapca Ha BbICOKHX 4acTOTax (Ha Bo/He 3 cam), mpoBofuBiKecst Ha Mope-
KOil HCCJIeNoBaTeNbCKOM Jabopatopuu, jaloT Temmepatypy —62° C,
YTO MOXKeT CJIYXKHTb MepOH JJIsi CPeliHell TeMmIepaTypbl Ha HeGOMbLIOH
rayGuHe noj noBepxHocTbio Mapca. Bo BCsiKOM clrydae xopoiee corJia-
CHe MeXIy pe3yJbTaTaMH paJHOu3MepeHHH U BBIYMC/IEHHH MO3BOJISAET
cllenaTh TaKoe MpeAanonoxenue. Xorsi B NOJIHb TeMIeparypa noBepx-
HOCTH JOCTHraeT B HEKOTOphIX o6nacTax Mapca 21° C, Temneparypa

!
Je1iy
SSS

\
1
\

q0°  60°

1 Eiad TS0 Y.

O | g ) =4 |
S SR S T s T
Ulupomez

*) MakcHMyM HOHH3alMH B MAapCHaHCKOH HOHOC(pepe HAXOAWTCS HA BBICOTaX
120—1860 xm — 370 GBHUIO YCTAHOBJIEHO B pe3yJbTaTe W3MepeHHi, MPOBEIEHHBIX Ha
6opty «Mapunepa-1V». ([Ipum. ped.) :
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BO3llyXa B 3THX 001acTX MOxXeT ObITb cyilecTBeHHO Huxke. Co-
[J1aCHO BblYMC/IeHHsiM MHHLA TeMmmepaTypa aT™Mocdepbl Ha HeGO/bLIOH
BBICOTE HAJ| MOBEPXHOCTBIO MOXKET ObITh Ha 25° HHIKe TeMIepaTyphl Mnou-
Bbl, TaK KaK atMocepa sABJsETCS XOPOUIUM H3JyyaTeseM, a OpaHikKe-
pefinblil 3pdekT ans Mapca nesnauntenen. Taknm o6pasoM, Mape, kKak
o0uTedb AJIs1 JKHU3HH JIIOJeli, HEMHOTHM IpuBIeKaTenbHee JIyHBI.

CorniacHO BblUMCIeHHAM DNMHKA TakHe Jerkue rasbl, KaK BOLSHOM
nap ¥ MeTaH, JIOJIKHBI ObIH JOBOJBLHO OBICTPO yJeTyunThes ¢ Mapca
BCJIEJICTBHE UX MaJIOH CKOPOCTH yOeraHusi — OKOJNO 5 Km/cek, a yrie:
KHCJIBIA ra3 Moj JefcTBHEM COMHEUHOro yJabTpadHoJeTOBOro CBeTa N0J-
eH Obl1 JUCCOLMMPOBATH, T. €. NOJKeH Obl1 TaK:Ke HCUE3HYTh M KHC-
JIOpPOA. DIHUK CUMTAET, YTO MOTepH BOJISHOIO Mapa M YIJIEKHCIOro rasa
IOJIZKHBI BO3MEIAThesl 3a CYeT ra30B BYJKAHHUECKOrO TPOHCXOKAECHHS,
BLIIENAIONMXCA M3 HeAp IJIaHeThl, HO He 0053aTeNbHO B pe3yJbTaTe
BYJKAHHUYECKOrO H3BepzKeHHs.

Taxk kax moBepxHOcTb Mapca MoOAOGHO JYHHOH OTpakaeT cBeT Ge3
MOTeMHEHHS K Kpalo, OHAa Takxke JOMXKHA OBITh OueHb LIEPOXOBATOH,
no KpaiHed Mepe B He0OJbIIOM MacuiTaGe. MOXKHO TaKKe OXKHIATh
HaJMUMsl TaM MHOXKECTBA METEOPUTHLIX KPaTepOB 3aMETHBIX Pas3MepoB,
XOTs, KaKk [0/1ararwT, OHH MOIJIM OBITh 3achlIaHBl BO BpPeMS MbLIEBBIX
6ypn *).

Jlonsroc nmpoBen BecbMa TilaTebHOE H3yuyeHHe PaCcCesiHHOro CBe-
Ta Mapca, Hcrnonb30BaB MpPH 3TOM BCE BO3MOXKHBIE (POTOMETpHUECKHE H
noJsIpU3alliOHHble MeToAbl. OH Hallea JUIUL JBa MaTepHana, objaja-
IOIIHEe TeMH HeOOBIYHBIMH DPAacCcedBAIOLIMMH CBOHCTBAMH, KOTOPHIE MPH-
cymu nosepxHocTH Mapca. 910 J1Ba MHHepada — JHMOHHT W [eTHT,;
o6a OHH — OKHCJIBI XKeje3a, coctosiniie U3 Fe,Og; JTUMOHUT CONEpIKUT
IIBe MOJIEKYJIbl OKHCH Ha Tpu Mosekyasl H,O, a retut — oxHy more-
KyJy OKHCH Ha ofHy Mosekyny H,O. Ilonpdioc nmonaraer, yto noBepx-
HOcTb Mapca mOKpbiTa JIErKOH CYXOH IbLIbiG, 3HAUHTENBHYIO JOJIO
KOTOPOH COCTABISIOT 3TH OKHCALL. C 3THM NPEANOIOKEHHEM COra-
cyercs yNOMSHYTOe BbIIIe JOBOJIBHO HacTOe SIBJIEHHE MbLIEBbIX OYpPb.
OnHako MOXKHO OXKHJaTb, YTO MOJ MOBEPXHOCTHBIM cJoeM Giaaropaps
HH3KHUM TeMmIeparypaM M HajJHuydio Ha Mapce HEKOTOPOro KOJHYecTBa
BOZIbl BCSl TJIAHETA COCTOUT U3 BEUHOH Mep3JOThL.

B peanbHOCTH M YCTOHUYMBOCTH CYIIECTBOBaHHMS JeTanell Ha Mapce
yhTaTeb MOXKET YOeIUThCSl MyTeM TILIATeNbHOrO CPABHEHHS pas3iuy-
HbIX (otorpaduil U PUCYHKOB, MpPHBEleHHKX B 3ToH ruase. Cepus ¢o-
torpaduii Ha puc. 147 nokaswiBaeT NMoC/ae0BaTeAbHbIE MOJOXKEHHS MJ1a-
HETHI ¢ MOBOPOTOM Ha 30° MO OTHOLIEHHUIO K TPENbIAYLIEMY CHHMKY. Jler-
KOCTb, C KOTOPOH MOKHO MPOCJAENUTh 3a AeTalasIMH ITIPH Nepexoie OT
OJIHOr0 M300paKEHUsS K JAPYyroMy, MOKasbiBaeT HX peabHOCTL H [OBO-
puT 0 GuecTseM KauecTBe 3THX doTorpaduii, crenanupix Cnaddepom.
HekoTtoprle H3 caMbIX 3aMeTHBIX JAeTajefl MOBEPXHOCTH OTOXKIECTBIist-
IOT MO WX JAaTHHCKUM HAHMEHOBaHHSAM. Mare o3HauaeT MoOpe, Sinus —

*) CMm. npumeuanue Ha ctp. 200. ([Ipum. ped.)
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6yxTa WM 3anuB, lacus — o3epo, lucus — poma unau Jec, frefum —
MPOJUB HIH KaHal H palus — Tonb uau 6010T0. B HeHCTBHTEIBHOCTH
Ha Mapce HeT GO/JBLUIMX BOAHBIX MacCHBOB; 3TH Ha3BaHHs ObLIN AaHbI,
Kak 4 B cayuae JIyHbl, 10 aHAJOTUSM C 3eMHBIMH 06pasoBaHUsIMH. Boz-
HBbIl MacCHB, OTpaKasi COJHEUHBbIHl CBeT, BBIIVISAEN Obl KaK sipKasi TOu-
Ka. HecMoTpsa Ha TmiaTenbHble MOMCKH, HUKAKHX COJHEUHBIX 3aiUMKOB
Ha Mapce Hurze He HaG/I0AANOCh.

Mare .
Erylhracin —w

Sabasus .
Sirus -

. .
Paare ] - .
Aoidalinm - ey g  Mare
Mare . B« Sircnum
LU A : :
Sirenum. .
Mare
EryLhTases

Mo ..
CERIReri g

Elysivm

FHarndorum
Fretum

Deucaleon

A New Oa.

Puc. 147. Tlanopama Mapca. Stn dororpaduu Miﬁ'éa,'nonyqenﬂble B 1939 1.,
MOKAa3bIBAIOT I[NIAHETy, I[ocJeloBaTeJbHO MOBEPHYTYIO IIpuMepHO Ha 30°.
(Cdororpaduposano Cnafipepom Ha ob6cepsaropuu Jloyaaaa.)

«BonHble» HauMEHOBAHMS OTHOCATCSA K Gojee TEeMHBIM 06aacTsM.
Bonee cBetnble Ha doTorpadusix o6macTy (3a UCKJIIOUEHHEM MOJISIPHBIX
IIAMNOK) TNpeACTaBIsIOT co00i Gosbluue mycThiHU. Ilpu paccmorpenuu
B TeJIeCKON 3TH 00MaCTH KaxXyTcsi KOPUUHEBATO-2KeJTHIMH HJIH OpaHKe-
BbIMH U B OCHOBHOM HMEIOT HEMNOAXOASILMe HaUMEHOBaHHS, TaKHE Kak
dausuyM, diaekTpa, dnac u T. . [TycTeinu npuaaT Mapey ero kpacuo-
BaThIl 1BeT. Dosee TemHble o6nacTd HAOMIONATeNH OMHCHIBAIOT Kak
MMeIolye 3e/1eHbli, CHHEe-3eIeHbIH UK Cephlil BT CO MHOTHMH BapHa-
IUsIME OTTeHKOB. Pasuble HabmofaTen H0BOJIBLHO COINIACOBAHHO OINpe-
NeISIOT IBeTa pasNUYHbIX oOJacrell, HO OOJBIIMHCTBO COBPEMEHHBLIX
uccaejoBatenefi Mapca CUMTaeT, 4To TeMHble OO/acTH B AeHCTBHTE/b-
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HOCTH MMEIOT IVIaBHBIM 00pa3oM Cepylo OKPacKy C PasNHyHLEIMH ee OT-
TEHKaMH, a OTTeHKH, BHJHMble KaK 3eJeHOBaThle, 06yCJOBJIeHbl 60Jb-
IIel0 YacTbio (DM3UKO-ONTHYEeCKUMH 3(dekTaMu. DTOT BbIBOL BOBCe He
TnoZipasyMeBaeT NCHXOJOTHYeCKHH O6MaH 3peHHs y APYrHX HabJtona-
Teslefl TP TIIATeNbHBIX HabmoaeHusix umu Mapca. Ckopee, oH 3aTpa-
rHBaeT CJI0XKHYI0 MpoGieMy HeLOCTaTOYHO H3YUeHHOTO Ipomecca LBeT-
HOTO 3peHHsI.

CesoHHBIE H3MEHEHH S TeMHBIX O6nacteii Mapca nopasutenbHbl. Ecin

AaxKe IIBETOBble H3MEHEHHS MOTYT ObITh B 3HAUHUTEIbHOH Mmepe OnTH- .

yecKUM OGMaHOM, HJIsi Hac OCTaHYTCs B CHUJe 3anucaHHble JIoyaJsioMm
HaOJIOZIeHUsT U3MeHeHHH IBeTta JpuTpefickoro mops B 1903 r., mpuBe-
JeHHble B Taba. 2.

Ta6auma 2

Lleemosoie usmenenus Ha Mapce no nHabawdenuam Joyarra 6 1903 e.

Jara Jara
N0 MapcHaHCKOMY LiBer 10 MapCHaHCKOMY LiBeT

KajaeHaapto KaJjeHaapio

27 pekabps CuHe-3e/IeHBIH 17 deBpans | Baeano-kopuuHeBBIH
16 sHBaps » 19 deBpansa |DBaepubiit  cHHe-3ese-

HBIH

31 auBapsa Kopnuhesstit 6 mapTa »

4 despans » 8 mapra »

13 ¢eBpans | Bienno-kopHUHEEHI ] 23 mapta T'ony6oBaTo-3eneHsiit

Bce, kTO Habmiofan mBeTa Ha NOBepXHOCTH Mapca, cxoisitcsi Ha
TOM, YTO TeMHble 00J1aCTH B 3aBHCHMOCTH OT BPEMEHH Ofa H3MEHSIOT
CBOH 1IBET OT CHHE-3eJIeHOr0 BeCHOH U JIeTOM JI0 KOPHUHEBOIC UJIH MIOKO-
J1aJIHO-KOPHUYHEBOTO B cepefinHe 3UMbl. Ce30HHbIE H3MEHEHHS MOBTOpS-
I0TCSI JOBOJIBHO -PEryJIsIPHO Ka)KAbli TOfl, HO HEKOTOphIe ONpeflesIeHHble
TeMHble O0JIACTH NPH OXHHX NPOTHBOCTOSIHUSIX MOTYT OCOGEHHO Bhife-
JISIThCS, @ NPH APYTHX MPOTHBOCTOSIHUSX B 3HAUUTENbHOH CTENEHH HC-
ye3aTh. 1aKue U3MEHEHHUSI MOKa3aHbl Ha puc. 148.

JKapkuit cnop OTHOCHTENIBHO KaHaIOB Ha Mapce B Hamle Bpems
noutd yrac. Bee coracuimuck ¢ TeM, 4TO Takue AeTanu Ha Mapce ume-
I0TCSI, YTO HEKOTOpBle M3 HUX [BOHHbIE M YTO B MecTaX IepeceueHHUs Ka-
HaJIOB BCTPEYAIOTCS MHOTOYHCJIEHHble TeMHbIE MsiTHA, OObIYHO Ha3blBa-
eMble 0asucaMd. BUIUMOCTb 3THX feTanell, KOTOpble MOXXHO KJacCH(u-
LUpPOBaTh KAaK CETKY, MeHseTcs B 3aBUCHMOCTH OT BPEMEHH roja Ha
Mapce U 0 HEKOTOPOH CTeNeHH B TOT 2Ke Ce30H OT rojga kK roay. OHu
CTAHOBSITCS JIydllle paslUYHMbIMH B Hauaje JieTa, KOrja yCHJIHBaercs
OKpacka TeMHBIX obaacTteii. Ho HHKTO He cornaceH c Jloy3/iom B ToM,
YTO KaHaJbl — 3TO HCKYCCTBEHHBIE HJIM ecTeCTBeHHble BOJHBbIE IYTH.

Ha puc. 147 oTmeuen HOBBHII 0asuc, OOHApyXKeHHBIH B POTHBOCTO-
sinue 1939 r. Ha puc. 149 Buusy npusegen pucysox Mapca. Cnpasa or
pHCYHKa ToMellieHa ero hororpadus, cienaHHas Ha HEKOTOPOM paccTo-
SIHMH TPH MOMOIIH TOTO 2Ke TeJIecKorna, KOTOphlfl OblI HCIOJIb30BaH LS
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noyuenus AByX u3o6pakennit Mapca B BepxHeil yacTH pucyHKa. AHa-
JOTHYHasl mapa npexctaBiaeda Ha puc. 150. Bauskoe cxoncto ¢oTo-
rpacuil u 3apucoBok Mapca oueBuaHO. Ha opurunanbubix ¢ororpadusx
MJIaHETHl XOPOLIO BOCIIPOM3BOASTCS OCHOBHbIE JeTali [MOBEPXHOCTH,

Puc. 148. Usmenenus na Mapce. Bsepxy — O3epo Conrna B 1911, 1926 u

1939 rr.; 8 cepedune — uamenenus 6;au3 Jleca Ilukaonos u 3anusa Io-

mepa B 1907 u 1939 rr.; enu3y — u3meHenusi B Kummepuiickom Mope

B 1907 u 1939 rr. (Cdororpaduposano Jloysamom u Cnafidepom Ha
o6cepBaropun Jloyaaaa.)

u3o6paxaemble TMPU NOGPOCOBECTHBIX OJHOBPEMEHHO CAEJaHHBIX 3apHu-
coBKax. DBO/bIIMHCTBO JeTanell, MMEIOIMXCA Ha CTapblX PHCYHKax,
MOKHO OTOXKIECTBHTb Ha HOBBIX (oTorpadusx, CAENaHHBIX B COOTBET-
CTBYIOLIME JaThl N0 MapcHaHcKOMy KaneHnapio. Cnafibpep uHOrza yka-
3bIBaeT, uTO Ha hoTorpadusx BUAHO Gonbiue AeTalell, yeM Ha PUCYHKaX.
Bapuapa, Antonnamu (1870—1944), a nospuee Koiinep nesaBuchmo
NpHULTH K COrJIacOBaHHOMY BBIBOAY O TOM, YTO KaHalbl HE KaXyTcst
npoCThiMH TpaAMbIME JHHHSAMH. Tlo MHeHHIO 3THX Habaiojaresnei, no-
BepXHOCTb Mapca, HacKO/MbKO MOXHO CYNHUTb O Heil B PEIKHE MOMEHTHI
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Puc. 149. Pucynxku u ¢otorpadun Mapca. Bepxuue usobpaxenus npeicrasis-

0T HenocpejcTBeHHbie (ororpadun Mapca, cieBa BHM3Y — PHCYHOK, Cnpasa

BHH3y — (oTorpacusi 3TOro pUCYHKA, CJeNaHHAas Ha HEKOTOPOM PacCTOAHHH

OT Hero MNpW IMOMOmHK TOrO K€ TeJIeCKONa, KOTOPHIH HCMOJAb30BANCS MPH

¢otorpaduposannu Mapca. (Ccporl%rpa(pupo)saﬂo Cnafigepom Ha ob6cepBaTOpHU
oyaJia

Puc. 150. Qororpadus u pucysok Mapca B oguy u Ty XKe HOub B 1926 r.
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OTJIMUHBIX YCJOBHH BUAMMOCTH, HMEET CJIHUIIKOM CIOXKHYIO CTPYKTYpY,
yTOGBl €e MOMKHO OBUIO H300pa3uTh HAGOPOM reOMeTPHYECKHUX JIHHHI.
MuoruM HabmofarensiM KaHalbl KaXKyTCs He MpSIMbIMH, a OOLIYHO
HCKPHUBJIEHHBIMA JTUHUSIME. OUeBHIHO, 4TO €C/IH U eCTh CPELH «KaHaJIOBY
NPSMOJTUHEH HbIE, TO HX OUeHb Maso, GECCIOPHBIM fIBISETCS pa3Hoo6pa-
3He HX CTPYKTYpPBI M pasnuune mWupuHbl. CyllecTBOBaHHe HelpepbiBHOM

Puc. 151. Bcranpre Ha paccrosHum 5—6 METpOB OT
PUCYHKa H oOpaTHTe BHHUMaHHE Ha CXOACTBO 3THX [IBYX
kapTHHOK. Kananer Ha Mapce MOTYT GbITh KPHUBBLIMH HJIH
NPSIMBIMH JIHHHSIMH HJIH 2Ke TIOCJIeJ0BaTeJbHOCTHIO GoJiee
MeJIKHX Jeranedl (3 KHurH [Tukkepuura «Mapcy).

CeTH KaHaJIOB BbI3bIBaeT OO/bIIHE COMHEHHs. TpyAHOCTb paspeleHHs
3TOr0 BOMpOca Jyulle BCEero HIIIOCTPHPYIOT JBa PUCYHKA, CHeJaHHBIX
[TukkepuHroM H NpHBeleHHLIX Ha puc. 151. Ha paccrosianu 5—6 x,
Ha KOTOpPOM [/1a3 yXKe He MOXKEeT PasIHuuThb MeJKHe JeTand, o0a ‘3T
pHCYHKa BBIMVIAAAT COBEpPIIEHHO OAMHAKOBbIMH. ClefoBaTeNbHO, Ka-
HaJbl MOTYT OKa3aThbCsl CYYaHHBIMU NATHAMH.

B03MOKHO, KOHEYHO, YTO HEKOTOphle KaHaJbl NMPEACTaBASIOT cOGOH
cTapble pycja peK, pasMuIThle B Ty IOPY, KOrAa Ha Mapce Gbl1o MHOro
BOJbl. TTOCKOMBKY Tenepb JJIsl 3alOJHEHHUS BceX NMPOTOKOB BOIBI IBHO
HeXBaTaeT, aTMocepa MOXKET MepeHOCHThb Napkl BOABI BAOIb 3THX yLIY-
6neHnit B oBepxHOcTH. V3-3a KpafiHe HU3KHUX TeMIIEpaTyp HOUbIO BeCh
BOJSIHOH mnap OyJeT NMPakTHYECKH YAaleH M3 aTMocepbl, a Ha MOuUBe
ocTaHeTcsi M3MOPO3b H, BO3MOXKHO, TOHKHME O0/MaKa H3 KpPHCTalJOB
nbfa. Hcnapsiromasicst [HeM BOAa OCTaHeTcsl O3 TMOBEPXHOCTH, Kak
3TO MPOUCXOXUT M Ha 3emiae. TakuM MyTeM MOTYT PaclpOCTPaHSThCS
M0 KaHajtaM OT TalOLUX MOJSPHLIX MIANOK «BOJHBI OXKHBaHHA» Jloy-
3/1a, KOTOphle UM Habmonanuce. 1o moxcueram Jloysmna, Bona B cpej-
HeM NpOJBHIaeTcsi K 3KBATOPY €O CKOpocTbio 3,4 km/4ac. AHanorud-
Hble 3(PeKTH MOTYT HaGMIOAAThCS, €cH KaHa/bl PeICTaBasioT co6oH
CHCTeMy paspbIBOB WM €CTECTBEHHBIX YIVIYOMEHHH Ha NMOBEPXHOCTH
TJ1aHETHI.

Ecnu Temuble o61acTd Mapca neficTBUTENBHO SIBASIOTCS YrayGiie-
HHSIMH TIO OTHOIUEHHIO K MYCTBIHSIM, OCHOBHOH JOBOZ 3a MEPEHOC BOIbI
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atMocepHEIMH TeueHHSIMH ycuauBaercsi. Korma Bogsl Tak Mamo, a
aTMocepa -cTO/Nb paspekeHa, MOHHKEHHE TeMNepaTypbl W MJOTHOCTH
Ha BBICOTE JaKe€ B HECKOJIIbKO COTE€H METPOB MOXKET CHJIBHO yMEHBILHUTh
Croco6HOCTb aTMOcepsl K MepeHocy BOABI, HECMOTPS Ha Malyio CHIY
TSKeCTH Ha TMOBEDXHOCTH M CBS3aHHBIA C 3THUM MaJlbld TPaUEeHT [aB-
JIEHHUSI. :

HeGosbine OTKJIOHEHHS OT HOPMAaJbHOrO MOTEMHEHHSI B COOTBET-
CTBYIOIHE CE30Hbl PA3HBIX JIET U APYTHE MOAOCHbIE H3MEHEHHS BHIHMO-
CTH KaHaJlOB M 0a3UCOB, a TaKxKe o0llee H3MeHeHHEe BUIAUMOCTH OTIe/b-
HBIX [leTajiell — BCe 3TO HABOJAUT HAa MbIC/Ib O NMPHYYAAaX MapCHaHCKOH
norofisl. Tam, rie BOABI CTOJAb MajlO, aHOMAIHH B BBINAJEHHH OCALKOB
B J1I000H TOYKE IJIaHeThl JOJKHBI ObITb OrpoMHBEL. Ha puc. 148 mnoka-
3aHbl U3MeHeHHs PasMepoB H (OpMBbI pasIHUHBIX AeTanell Ha Mapce B
nporuBocrosinue 1939 r. Mo cpaBHEHHIO C H3MEHEHHSIMH B JIpyTHE Ipo-
tuBocTosiHus. Pafion Osepa ConHua, yKasaHHBIHl CTPeJNKOH Ha Tpex
BepXHUX (oTorpadusx, 4acTo MOABEPraeTcsl CHJIbHBHIM H3MEHEHHSIM.
[Toutn B J0GOi yacTH NOBepXHOCTH Mapca BHIHBI Te WJIH HHBIE H3-
MEHEHH 1.

Xorsi mpoTuBocTOsiHHE 1956 r. B OCHOBHOM He ONpaBRalO HaIem.
nabmopatenei, Cnaficdepy yAanoch cienaTb HOBOE OTKPBHITHE, OTHOCH-
meecst K Mapcy. OH 3aMeTHJI, 4TO 4acTO 06J1aCTH HAHOOMbLIeH 06JauHO-
CTH BCKOpE CTaHOBSATCS HCKJIIOUNTENBHO TeMHBIMH 06JacTsIMH Ha (oTo-
rpagusix, CIENaHHBIX B KpacHbIX JydaXx. MHBIMH cjI0BamH, B 3THX
GosbIIX 00JacTAX HNPOHCXONUT Kakas-TO (pu3nueckasl peakildsi, CBsI-
3aHHas ¢ o6iakaMy, KOTOpas 3acTaBjsieT MOUBY TeMHETb. EJBa Jiu Mbl
MOKeM OGBSICHUTb 3TO SIBIE€HUE BblMafleHHeM NOXKAS MU APYTHX Ocaj-
KOB, TaK KaK CJHUIIKOM BBICOKO JiaBj€HHe N1apOB B TaKOH CYyXOH aTmoc-
(epe, HO Mbl MOXKEeM JONYCTUTDb, YTO CYIIECTBYET KaKoe-TO B3aUMOJefi-
CTBUE [IOBEPXHOCTH ¢ OO/aKaMH; MOXKeT OblTb, 3TO — YyBeJHUEHHE BIaxK-
HOCTH TIOBEPXHOCTH HJIM CBSI3aHHOE C IOIVIOLICHHEM BJIard H3MeHeHHe
OTpaxKaTeJbHON CMOCOOHOCTH BellecTB MoBepXHOcTH. Cinafigep oTKa-
3aJICsl OT MpPEANONOXKEHHsI, UTO 06laKa — 3TO MpPEeXIe BCEro MblieBhle
o6pa3oBaHKsi, H €ro OTKa3 MMeeT Ompejie/ieHHble OCHOBaHHS.

OueHb TPYAHO He MOAJAATbCS COOJA3HY M He CAeNaTh BBIBOJ, 4YTO
TeMHble 00sacTd Mapca nefCTBUTeJIbHO MMEIOT PAaCTHTEJNbHbIH MOKpPOB;
HO Mpex/e 4eM clenaTb CTOJNb BaXKHbIA BBIBOA, cjelyeT Gojiee KPHUTH-
4eCKH pacCMOTPeTh BCe JOBOABI 3a M MPOTHB, KOTOPLIMH Mbl pacmosa-
raeM. EJMHCTBEHHBIM NpPSIMBIM MOATBEpKIEeHHeM Hamuuus Ha Mapce
pacTUTENBHOCTH SIBASIOTCS Mpou3BeJeHHble CHHTOHOM HaOMIOfeHHs B
1958 r. undpakpacHoro cnekTpa Mapca B o6nacTH JTHH BOJH HOPSiI-
ka 0,0035 mm, B KOTOpOM OBUIH HAHJEHBI TPH MOJIOCHI MOIVIOLIEHHSI, 0
CHX MOp OGHapy:KHBaeMmble JHIIb B CMEKTPaxX OPraHHYEeCKHX BEIIeCTB
(puc. 152). Dt MOMOCH, COOTBETCTBYIOIIHE €CTECTBEHHBIM KO/lebaTenp-
HBIM MPOIIECCaM B MOJIEKYJaX yIJIEBOLOB H YIJIeBOLOPONOB, OOHAPYKH-
BalOTCsl B CBETE, OTPAXKEHHOM OT MOBEPXHOCTH ApPEBECHHbI, JIHCTBBEI U
GONBIIMHCTBA ONYIIEBIEHHBIX M HEOAYIIEBIEHHBIX NPEICTaBUTeNIeH Op-

. TaHM4ecKOi Ku3HU. CHHTOH OGHAPYKUJI 3TH MO/I0CEI IOTJIOWEHHU T TOJIbKO

— 218 —

if

B CIeKTpe TeMHBIX obsnacTedi Mapca u He Hamen UX B CIEKTpPe MapcH-
aHCKUX NYCThIHb. HHKTO, OIHAKO, He cemal OKOHUYaTeJIbHOH MpO-
BEPKH C TeM, 4TOObl yOeIHUTbCS, UTO B CIHEKTPAaX HEOpraHWYecKHX Be-
IEeCTB 3THX TOJNOC ObITh HE MOXKeT *).

KocBeHHBIX »Ke NaHHBIX, JOMYCKAIOLMX CYyLlecTBOBaHHe Ha Mapce
pacTUTeNbHOH KU3HH, HMEETCs] MHOTO: 60Jiee HIIH MeHee IIpHeMJIEM AHa-
MasoH 3HAYeHUH TeMIepaTyphl,
NOJISIpHBIE [IANKH, BeposiTHee
BCEro, COCTOSAT HU3 3amep3Lied
BOJBI; HabawmarTcsa obsaka,
NO0-BHAUMOMY, COCTOSIIIE H3
KPHCTA/JIOB  JIbJla;  «BOJIHBI
OKUBJIEHUS», PaCHpOCTPaHSIO-
mmyecst OT Kpas Taiomiedl mossip-
HOH IIaNmKH, HaBOAST Ha MBICTb
O pocTe pacTHTENbHOCTH; 3TO
IPeINooKeHHe MOATBEPKAAT
u3MeHeHUs1 (QOpPMBI (M IBeTa?)
TeMHBIX 0o0JiacTell ¥ KaHAJIOB, U
Jaxe HabmioaeMble HelpaBUJIb-
HOCTH 5THX H3MEHEHUIl BIOJIHE
o6bsicHuMBL.  Bro6aBok lonb-

(roc 06HAPYXKHJ XapaAKTEPHLIE,

e Puc. 152. K n0Ka3areqbCTBy HaAHuHsi Opra-
CBfI3aHHBIE CO CMEHOM BPEMEH  puuecyofi marepun na Mapce. IpuBenenst
roja HM3MEHEHHSs NOJNSIPU3ALUHUH  tpu 3anuCH B HHPPAKPACHOH 06JIaCTH CIEKT-
CBeTa, pacCcessHHOro TEMHBIMH pa, noayuyeHHsie CHHTOHOM; BBEPXY — AJisI

061acTsSIMH, H OTCYTCTBHE TAKUX CO{')““%’ B CERITHe ~ &if ADKOU Ly
s : HOlt) obsacTi Mapca, BHH3Y — JIsi TeMHOM
H3MEHEHUH JUld  MYCTBIHHBIX 5,501y Mapca. O6parnte BHuMaHKe Ha mo-

obnactedl. MUK  yTBEPKIAET  joch NOMMOMEHHS B JIHHAX BOMH 3,67;
TaK)Ke, UTO JIMIIb €XKerofHbIM 3,56 u 3,43 k.
BO3pOKJEHHEM PaCTHTENIbHOCTH

MOXKHO OOBSICHUTb, NOYEeMY NbUIbHBIE OYpH He CKPBIBAIOT OT HAC MOJ-
HOCTBIO TEMHBbIE 00JIaCTH MJIAHETHl U He JeNaioT ee elHHOOOPasHOH BO
BpEMEHH H MPOCTPAHCTBE.

Kpowme Toro, Ml pacmosiaraeM NOKa3aHUSMH, COIVIACHO KOTOPBIM CJIO-
JKHBIH NpOLECC, HA3bIBaeMBIH KH3HBIO, MOXKET IPOHCXOIUTh Npu Gia-
FONMPUSATHBIX OOCTOSITENBCTBAX G€3 CBEPXBECTECTBEHHOIO BMeEIIaTeNbCT-
Ba. Panee pyrux ¢ riy6oOKHM NPOHHKHOBEHHEM B CyTh Ipolecca BOII-
poC O TNPOHCXOXKIEHHH JKHU3HH OblI PAacCMOTPeH PYCCKHM OHOJIOroMm
A. U. Onapunem *¥). B 1953 r. Munnep (Hukarckuii yHHBEPCHTET),

5;/4/7;

Leemmas
abracas

| 467
Y

3561 343u
Y Y

Temuag
o07acis

*) HepnaBHo CHHTOH C COaBTOpaMH OMYGIHKOBAJ 3aMETKY, B KOTOPOH peayJIbTaThl
Cunrtona, nosnyueHHee B 1958 r., moasepraiorcst coMHenHio. BoamoxHO, uTo MOJIOCH
norJyionienus, Hadmofaprrecst CHHTOHOM, IPHHAJIEKAT B IefiCTBUTEILHOCTH He Mapcy,
a semHoit armoccepe. ([Tpum. ped.)

**) A.W.On a p u 1, BosHHKHOBeHHe xu3HH Ha 3emie, H3x. 2-e, M3x-80 AH CCCP,
1941. ([Ipum. ped.)

— 219 —



TaBUINH Te-

npoBepsist MPeIoKEHHYIO [Opu TeopHIO, HOCTaBI/IéI g:bgc;m(écmn o 4
nepb KJaCCHYECKHM. B mioTHO 3aKphITOM COCYX 5 s A
Thie BellecTBa — aMMuak, BOLOPOA, veran u BO}lgs, anaTg o e
| MpOmyCTHJ uepes Hee 5/1eKTpUUeCcKHil TOK; B pM Izaoxncnm =il
pa3oBaoCh HECKONDKO CJIOXHBIX MOJIEKYJ @ g hpoueccoa.
ABJSIIOTCA CYLIECTBEHHO HeOOXOMMBIMH [ xmé e e,
B 1963 r. clepyiomuil 3HaUMTENLHEH mar kK O é) S i
BellecTBa B J1a00PaTOPHBIX yCIOBHSAX 61 caeaaH aJlO)KHb;MI/I i
pyma u MapunepoM. HauaB ¢ 3KCIEpPHMEHTOB COOI;:aTe.HS{MI/I —
J1aMH, TOCTPOEHHBIMH MusiaepoM U €ro nocnelfonemsbmn’nyqamu a
JyuMJIi HEKOTOpble H3 STHX MOJIEK YT yan%aQ) e e
O yUUIH CORJMHEHHE aneno3un Tpudocdar. ITO i . i e
Gykpamu AT®, sBIsAeTCA «yHHUBEPCATbH p e
si?:a:zlg:m}em SHEprUU COBPEMEHHbIX 3eMHBIX opra&usmosggmﬁﬂmﬁ
23 [IaBHBIX [POAYKTOB PaCTUTEIBHOTO cporocumrg;a£I O%II;SIH:TMOCQ)epy,
B SKCIIEpUMEHTE y/bTPahuoneTOBbil CBET He CMOT 5 cp(bepa i
T K?ccggffégaoggﬁ}xf g ne;mcyumM eif H3GBITKOM

raeMasi Ha paHHHUX CTaqusd Iy
BOJOpOAa, AOJKHA 6plia ObITH AOCTATOUHO npoigit;;{ouyme oyl
CJiefoBaTeIbHO, B HACTOSIILEE Bpems, B CYIL ueéﬂ e
4TO CJIOXKHBIE OpraHHyecKHe MOJIEKYJIbl, ﬂBJxmou:;a St el
HUIAMH JKHBbIX OpraHu3MOB, MOTJIH pasmecgocnorsaHnﬁ e
o MDA COGbITI(/)lf;. Z)sﬁ&fggzgzly a)igaum na 3ewmae. YToOHI
i CcaMONpON3BOJIbH o
2§:e§nTb sTogly 00BbICHEHHIO HpOHCXO)KILeﬁHKH x«:cnsﬁ};ue,K:g?:{i& Mgﬁ’bﬂc-
JOTYyILEHHH, ueM M1 npuHsTHS APYTHX Oonee cy

* . Pas-
HeHIX;aﬂoquHme IpoLeccs MOLH TIPOUCXONHTD 1:13 Haimz‘b?)gcia Lol
JIuHble HCCJEN0BATENH JOKa3aJli,uT0 HEeKOTOphIe Sl s P
OpraHK3MOB BIIOHE MOLH Obl ea}z{afg;n;t; B?liﬁn;exﬂegx e
et 2H2}1{1§M fﬁgﬁ? HAaCKOJIbKO HAM H3BECTHO, npHCYILH
g e KHCJIz'\g)pca "Besienl 3@ €CTECTBEHHbIM Pa3sBHTHEM NPOCTEAIINX

XHOCTH B
;(())?g(yn __ gocuTeJ el «KH3HH», Ha Mapce, TaK xe Kak H Ha 3 |

 JlapBuHa ecTecTBEHHBIH 0TGOp, B

Haqan}c)ﬁs;a:ecl({)gigggchOBHBu xcog: e;}[d:norﬂnqle)cxoﬁ 5BOJIIOLAU cosBJJ(,)a;da(.)n)gc{:g
Bgzyélonee u Gonee cI0XKHbIe CHCTeMbl. [10-BHIUMOMY, I?:)?ng% o
qonoxuTh, uTo Hcropust Mapca Ha mepBbIX 3Tal L o
ggeﬁﬂomx OTHOIICHASIX AHANIOTHYHA MepBOHaUaNBHON HCTOP ]

CKOH 3BO-
yTO JOMYyCKaeT BO3MOXKHOCTDb TIPOJOJIZKEHHU S TaM Ouonoruue

0 KaKoy cTelneHH.
XOTSl U HEHU3BECTHO, M o 1
nmlgl::-}’BHBaﬂ nasblle Hay ONTUMHUCTHUECKYIO [UMOTE3Y, MBI,

TeJIbHOH
OiKeM TPeInoNOKUTh CYLIECTBOBAHIE na Mapce BII))?CC(;I‘I?OFOprIX
i OMUHAOITefl PaCTHTENbHOCT MYyCTHIHD uiu : e
)Ku?ﬂnésﬂggmnu. Dra CKylHas PacTHTENbHOCTD ILO.H)KHae Hbl;x; e
pangmoﬁ 10 OTHOIIEHHIO K MaJCHHIO TeMnepaTypbl HHHK C¥10C(:')6HTI)CH
(s:{TT(:on K CypOBBIM MapCHaHCKUM yCJI0BHAM MOIIH 6bl TpH
’
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pacTeHHs MYCTHIHH, CYIIECTBYIONUHE L0JIr0e BPeMs 3a cueT BHYTPEHHHX
3anacoB BoJbl. HaunGosee BepOSTHBIMU NMpeACTABUTENSIMA PACTHTENbHON
JKU3HHU, MNO-BHAMMOMY, SIBASIIOTCS MXH M JIMHIAHHUKH, TOCKOJBKY
MMEHHO OHU MOCJTEIHHMH Ha 3eMmJie HCYe3aioT C FOPHBIX CKJIOHOB H B
apKTHUYeCKOH TyHZpe. He HCKIIOUEHO, ONHAKO, YTO JHUIAHHUKH SIBJIS-
I0TCSI CJIMIIKOM CJIOXKHBIMH PACTEHHUSIMU M MO3TOMY He MOTVIM Pa3BHUThCS
B CYPOBBIX MapCHAHCKHX YCJOBHSX.
Xors cefiuac Ha Mapce Kucsiopoja U BOABI OCTAJI0Ch Malo, BO3MOXK-
HO BCce JKe, 4TO 3TH BellecTBa OBbUIM HA IJIaHeTe B H300HJHH B Jaje-
KOM TIPOUILIOM.
CornacHo passutoil IOpu Teopuu, MOAKPENJEHHOH UM DPSAJOM Bec-
KHX apryMeHTOB, Ha paHHHX CTaiusXx (GopMHpOBaHHS 3eMJIH, a BO3-
MOKHO M Mapca, atmocdepsl ux ObUIM CKOpee He OKHCIASAIIIHUMH, a
BOCCTAHABJAHBAIOLUIMMU, T. €. B HUX COJLEPKaJ0Ch 3HAUMTENbHOE KOJIH-
YecTBO CBOOGOJAHOrO BOJOPOAA B CMECH C TAKMMH OCHOBHBIMH ITPOCTHIMH
COeIMHEHUSIMH, KaK aMMHaK, MeTaH U Boja. 3areM BOAOPOJ ObLI MOTe-
pPSAH BePXHHMH CJOSIMH atMocdepbl BCJEICTBHE MPOLECCOB JUCCOLHA-
IIMM, U B KOHIle KOHLOB atMmocdepa craja OKHUC/IAIOLeH, T. €. ee coc-
TaBHBIM 3JIEMEHTOM CTaj CBOOOAHBIA KHCJIOPOJ. McTopHio yTpatsl Kuc-
JIOpOZla MOT'YT paccKasaTh KpacHble (?) mycTblHHM Ha Mapce: Kuciopos
COEIMHUJICS] C 2KeJe30M IOBEPpXHOCTHBIX IIOPOJ, B pe3y/bTaTe uero W
00pa3oBaNuch MYCTHIHM B TOM BHJE, B KOTOPOM Mbl UX BHIHUM TeNeph.
Kucnopon mor B 6YKBaJbHOM CMBIC/IE CJI0BA 3apxkKaBeTb. JICHO, UTO Ha
3emie oKeaHsl H aTMocdepa, eclid He LEeJHKOM, TO B 3HAYUTEJIbHOH CTe-
IeHH OOYCJIOB/IEHB! ByJIKaHHUECKOH JesiTebHOCThI0. bosee cnaboii ByJ-
KaHUUYECKOH JesiTeIbHOCTbIO U MEHbIIeH CHJIOH TSAXKEeCTH Ha MOBepX-
HocTH Mapca MOXKHO OOBSICHUTH CYIIECTBYIOUIME pas3iuyusi CBUHCTB
IIOBepXHOCTell M aTMocdep 3TUX ABYX IaHeT. Mamas ckopocTh yGe-
raHusi, BCEro OKOJIO b Km/cex, ZOMYCKaeT XOTb U OYeHb MENJIEHHYIO, HO
3HAUUTENbHYIO NOTeplo aTMocdepnl. Camble BepXHHE XOJOLHBIE CJIOH
IJIaHEThl CKOpee NOIJIOMIaAH rasbl U JKUAKOCTH, UYEM MOMONHSIH HX
MPUTOK K MOBEPXHOCTH. MHOrO BOIBI MOXKET HAaXONUTLCS B CBSI3aHHOM
COCTOSIHMM KaK B BHJIe XMMHUYECKHUX COEIHMHEHHH ¢ FOPHBIMH NOPOAAMH B
¢opme ruApaToB, TaK U B BHJe BeYHOH Mep3noTel. biaronaps Bcem atium
thakTOpamM Mapc Mor cocTapuTbCsl U CTaTh TEM MEPTBBIM MHPOM, KaKHM
Mbl BHJIMM €ro Cerofss.

Bonbuine «Mopsi» U Jpyrue TeMHble 00JacTH, BO3MOXKHO, MpeNCTaB-

- Jdomye co6oi 3anoNHEeHHble OCaJ0YHBIMH INOPOAAMH JIOXKa JAPEBHHUX

Mopefi, MOIYyT B HacTosiiiee BpeMsi ObITh CAMBIMU MJIOJOPOLHBIMU 06/1a-
cTAMH IuaneThl. X, no-Bugumomy, 60see HU3KHH YPOBEHb MOBEPXHOCTH
CrIOCOOCTBYET MPUTSIKEHUIO He 4acTO BCTpeuamlleificss Ha Mapce BoApl
NpH ee nepeHoce B atMocdepe, U MOYBA B ITHX MECTAX MOKET ObITh MJIO-
A0oponHO#. OTcyTCTBHE BOJBI TOPOAHJIO GeCMIOAHbIE MYCTHIHH, MOA0G-
Hele mycThiHsIM Ha 3ewse. OKpauieHnas nycThiHS B wmTaTe ApH30Ha,
npejcTaBasonmias cofoii AHO JPEBHEro OKeaHa C HamJIacTOBAHUSIMU
OCalOYHBIX MOPOJA, GblTa KOrJa-TO 3eJeHbIM JIeCHBIM MacCHBOM, OT KO-
TOpOro Teneph OcTancs JIMUIb OKaMeHeJblH Jiec.
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CymecTByioT in Ha Mapce pasyMHBIE CYIIeCTBa, CIIOCOGHBIE OLEHHUTD
BeJIMKOJIeNHe MapCHaHCKOro Janamadra? JTOT BOMPOC OTHOCHTCS K
cthepe uuCTBIX runores. Ecau Mbl BepHO BOCCTaHOBUJIM HCTOpUI0 Mapca,
TO Yy Hac MaJi0 OCHOBAaHHMH 10JIaraTh, YTO JKHU3HEHHBIE IPOIECCHl MOLJIH
He C/IefloBaTh MYTH 3BOJOLUM Ha 3ewmse. [Ipy TaKOM mpeanonoxKeHHH
BBISIBJISIIOTCS TPU OCHOBHBIE BO3MOXKHOCTH. BO-TepBBIX, pa3yMHBIE CY-
[I[eCTBA MOIJIH 3alUTUTL cebsi OT BecbMa MeJIeHHOH TMOTEPU KHUCIOpOX-
HO# aTtMocdepbl U BOAbI MyTeM MOCTPOHKH KHJHIL H FOPOLOB (HeGOMb-
MIUX HJIM MOJ 3eMJieHd, HHaue HX BCe K& MOXXHO ObLIO Gbl 3aMETHTh),
Gu3nyeckue YyCIOBHS BHYTPH KOTOPBIX HAyYHO KOHTPOJHPYIOTCS.
CTpaHHO, OJHAKO, YTO TaKHe CYIlecTBA He PacloaraioT MOLIHLIMH
panHoycTaHOBKamu. Bo-BTOpBIX, B pe3ysabTaTe 3BOJIOLHMM Ha Mapce
MOIVIM Pa3BUTbCHA CYILECTBA, CIOCOOHBIE MPOTHBOCTOSITH CYPOBOCTH
MapCHaHCKOro Kjaumara. JTa paca Morja HOruGHYTb, HalpHMep, B

pesysbTaTe SIIeDHOrO YHHUTOXKEHHsSI. B-TpeTbHX, H 3T0, MOXKanyi,

camoe BeposiTHOe,— 3BOJIOLMA NPHOCTAHOBH/IACh Ha HEKOTOPOH paH-
HeH cTaluu.

OTH BO3MOKHOCTH AOCTaTOYHO IIHPOKO OGCYXKAATHCh B ICEBIOHA-
YUHOH JuTepaType, MOITOMY HX AajbHefillee yray6ieHHe H3JHIIHE.
OnHako MOryT CyIIecTBOBaTh HEKOTODHIE MHTepeCHble OCOGEHHOCTH B
aHaToMud © (U3MOJOrMM MapcHaHuHa. Hampumep, paspekeHHOCTb
atMocdepbl MOXKeT MOTpe60BaTh COBEPILIEHHO HHOH [bIXaTeNbHOH CHC-
TeMbl JJIsl TEMJIOKPOBHBIX CO3JaHHMH, €CH TaKOBble BOOOILE CYIIECTBY-
1oT. Ecu atMocepHOe faBienre ropasfo HUzKe JaBleHHs MapoB BOIbI
NpHU TeMmepaType Tela HHAMBUAYYMa, TpOIecC AbIXaHHs JErKHMH Ha-
Iero THMAa CTAHOBUTCS HeBO3MOXKHBIM. [Ipn Temneparype Tema 37° C
KpUTHYeCKOe JlaBleHHe Ha Mapce HacTymaeT, Koraa B cToanbe aTMoche-
pBl comepKuTcst 1/6 Macchl aTMocdepsl aHATOTHYHOro cTonba Ha 3em-

ne. Tlpu temnepartype Tena 25° C KpHTHUECKOE OTHOLIEHHE aTMOchep-

HBIX MacC CHMKaeTcs npumepHo o 1/12, a npu 15,5° C — npumepHO
10 1/24. DTy KpUTHYECKHe 3HAUEHHU S MONAJAIOT B JUana3oH OlEeHOK Mac-
Cbl MapcHaHCKOH aTMocteprl. CriefoBaTelbHO, aHATOMHS H (DU3HOMO-
THSl HAIlero IHIOTeTHYECKOro MapCHaHHWHA [OM’KHA pajHKaJbHBIM 00-
pasoM OTIMYaThCsl OT Haued aHATOMUH Y (PU3HOJOTHH.

BosBpamasice 06paTHO K peaqbHOH IeHCTBUTENbHOCTH, Mbl BbIHYK-
JIeHbl OTMETHTb, UYTO 3eJIeHOBaTasi OKpacKa TeMHBIX obsacTelf He IMOAT-
BepPIKIaeTcst COBPEMEHHBIMH Hab/I0faTesIMH U UTO JaKe KPacHBIH IBET
NYCTBIHb MOJXCem TIOPOKAAThCA ABIMKOH, a Ce30HHBIe M3MEHEHHSs, XOTs,
MO-BHJIMMOMY, OHH U OOYCJOBJEHBl BONSHBIM NapoM, BIIOJHE MOTYT
NPEACTaBNSATh CONOH OAMH M3 BHJIOB XHMMHYECKOrO HEOPTaHHYecKOoro
B3aUMOJIEHCTBHS C MaTepHalaMH MOBEPXHOCTH, B pe3yJbTaTe uero BO3-
HHKAeT MOTeMHEeHWe M IOSIBJASIOTCS TOJOCH TOTVIOLIeHHs, HalO/iojas-
mnecst CHHTOHOM. dnuk 1 ToM60 BbICKasaay MpeAnooxKenye, YTo CTpo-
€HUe TOBEPXHOCTH MOMKET TaKXKe B 3HAUUTENbHOH Mepe ONpPENesiThes
najenneM GOMBIINX METEOPUTOB M3 MOsiCa acTePOHOB. BelHKoIenHbiMu
o6pasuamMu GOMBIIHX METEOPHUTHBIX KpaTepoB MOTYT OBITb 0a3HCHI.
C Zxpyroii cropoubl, Kak mpeinonoxun Mak-Jladnun (Muuuranckuii
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YHHBEpCUTeT), MsATHA Ha IMOBepXHOCTH Mapca MOryT ObITh CJIEICTBHEM
LeATebHOCTH BYJKAHOB, rasbl U Mernej KOTOPBIX, pa3HOCHMBIE BeTpaMH
'B OmpejeseHHBIX MPEUMYLIECTBEHHBIX HANDABEHHsAX, NPHBEIH K 00-
Pa30BAHHUIO MMOCTOSHHO CYIIECTBYIOUIMX, XOTS M M3MEHUMBHIX TEMHBIX
obsacTed, KOTOpble Mbl HaOJMIOLaeM.

Pasmpisienns o ku3nd Ha Mapce — yBjIekaTeibHOE yMCTBEHHOE
sansatie. Korna KocMHuecKHe 30H[bl JOCTABAT Ham Gojiee JeTalbHbIe
cBelleHus1 o mpupole Mapca, MOryT mosiBUThCS elle Gosee HOBbe TH-
noTe3bl O KM3HM Ha 3ToH miaHere. [Toxkanyil, mepen Hamu HeT Gosee
BJIeKYylLlel npoO/emMbl, 4eM pa3raika BO3HHKHOBEHHUS U MPUPOIbI KH3-
HU. VIMeloTcst M 1O cocecTBY ¢ HAMH B MEXI/IAHETHOM MPOCTPAHCTBE
| JKUBBIE CYILILeCTBAa, MyCThb AaKe BCEro JHlib B (hopMe MPOCTEHIINX pacTe-
| HHHl M XKHUBOTHBIX? Mapc ocTaBnser HaM MOUYTH €IMHCTBEHHYIO Halemay
MOJOKUTENBHOrO OTBeTa Ha 3TOT BOHPOC.
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[IpoucxoxmeHre U pa3BuTHE
COJIHEYHOU CHCTEMBI

B Hamy IHA MBI He MOXEeM YiKe HajesTbCsi, 4TO GUIOCOD, CcHAs
CNMOKOMHO B Kpecje, paspelmluT OCHOBHblE MPOGJIEMBI MPOHCXOXKIEHHUS
U PasBUTHS CONHEYHOH CHCTeMBl. ¥ JOBJIETBOPUTEIbHASI TEOPUS TOIKHA
OOBSICHUTD Le/blil psil HaG/oAaTeIbHBIX (AKTOB, HO MPH TOM OHA He
HOJI:KHA TPOTUBOPEUHTb 3aKOHAM JIBHXKEHHS U COBPEMEHHOH (DH3HKH.
Jlo cux mop Bce npesOXKeHHble THIOTe3bl TEPIENH Heyauy UK OKasbi-
BAJIUCh HECOCTOSITE/bHBIMU NPH NPOBEPKE HX COOTBETCTBUSI (DH3HUECKOH
Teopun. COBpeMeHHBIH MOAXOX K OOCYKIaeMOH mpoGieme MeHee He-
MOCPEACTBEH, YeM CTapbld MeTOJ,, KOTOPHIH ONMHpaicsl Ha BCeoOheMJIIO-
ue runoresbl. HoBbill METON, BO3MOKHO, MeNIHTeNbHEE, HO OH ropas-
no Hauexuee. [lyTem HemocpeacTBEHHOro Hcc/eoBaHHS (AKTOB MBI
MO2KeM, IOCTENEHHO CyzKasi AHana3OH BO3MOXKHBIX 3HAYEHHUIl, BLIABHTH
(u3MYecKHe YCJIOBHsI, NPH KOTOPHIX pas3BHBANHChL IJIaHeThl. B KOHIe
KOHIIOB MPOLECC MPOUCXOKIEHHS MJIaHET JOMKEH CTaTh MOHSITHBIM.

B Hacrosiuiedi riaBe Mbl CHaua/a CONOCTABUM HEKOTOPbIE H3 HanboIee
Ba)KHBIX HaOJIOJEHWH, OTHOCAIIMXCS K mpobieMe, 3aTeM KpaTKo pac-
CMOTPUM INpeXKHHUE TUIOTe3bl U UX Haubosee sIBHble HEIOCTATKH M, Ha-
KOHEll, CJleJiaeM MepBble Iark Mo MyTH COBPEMEHHOro MOAXO0Aa K paspe-
IIEHHIO TPOOJIEMBI.

MuTepecHO OTMETHTb, YTO COBPEMEHHOH HayKe BO3pacT 3emau Hu3-
BECTEH, XOTsl ee NPOHCXOXKJEeHHe NMPOJOoJIKAeT OCTaBaThCs TPYAHOH 3a-
Aaueii. CaMble JIpeBHHe NOPOAbI 3€MHOH KOpBI 3aTBepleNH NPUMEPHO
3 MJpJ. JIeT Hasal, a BelecTBO 3emi Gbio cOOpaHO BOEAHHO Gojee
4,6 mnpa. Jier Hasan. PanuoakTuBHBIE BellleCTBa, HaXOASUIMECs BHYTPU
FOPHBIX MOpPOJ, OCTaBJsISI IpU pacnaje Menbuadiiue caelbl CBHUHIA,
reidsi ¥ aTOMOB JPYrMX BeleCTB, JAOT Mepy BpeMeHH, MpOIIEJIIero ¢
MOMeHTa OcThiBaHUs 3emiau. MccienoBanusi MeTEODUTOB MOKa3bIBAIOT,

— 224 —

YTO HH OJMH M3 3THX NPHULIENbLEB H3 KOCMHYECKOr0 IPOCTPAHCTBA He Ha-
XOJIMJICS B TBEPJIOM COCTOSHMH 3HAUHTENBHO GOJibiliee BpeMsl, 4eM BbIUHC-
JeHHbIH Bo3pacT 3eman. Tak Kak MeTeOpPUThI IIPECTABISIOT COO0H YacTH
COTHEYHOM CHCTeMbl, TO M3 COOTBETCTBHS HX BO3pacTa BO3pacTy 3eMJiu
MOKHO CZe/1aTh BBIBOJ, YTO COJIHEUHAsl CHCTeMa U 3em/sl SIBJSIOTCS CO-

“BpeMeHHHKamu. [ToaTomMy mpoGseMa NPOHCXOMKAEHHS 3eMsH SIBJISIETCS

OZIHOBPEMEHHO H MPOO/JeMOH NMPOUCXOKAEHUS BCEH COMHEUHOH CHCTEMB.
[Touts 5 MADA. JIeT HA3a/ CYYHJIOCH KaKOe-TO COOBITHE, KOTOpOe MpH-
BeJI0 K 00pa30BaHHIO IUIaHeT, H BO3HUK TOT MOPSIOK H Te 3aKOHOMep-
HOCTH, KOTOpble Mbl HalO/IOflaeM H CErofHs.

[Tpexxne Bcero He MOXKeT He OPOCHTBLCS B [V1a3a HCKJIIOUHTENbHAS YIIO-
PSIICUCHHOCTD B ABHKEHU X MJIaHeT. YJ1eHbl COTHEUHON CUCTEMBI IBHK Y T-
Cs1 B O/(HOM M TOM 2Ke HallpaBJIeHHH NOYTH B OJHOH MJI0CKOCTH. He Tonbko
TJIaHeThl B ThICSYH acTePOMAOB ABHKYTCS, obpamiasich BoKpyr ConHia,
B OJHOH ILIOCKOCTH, HO B TOH K€ IIJIOCKOCTH [BHKeTCS GOJbUIHHCTBO
CIyTHHKOB BOKPYT mjaHer. bonee Toro, ConHlLie U Bce MiaHeThl, 3a HC-
KJIIOUEHHEM OJIHOH, CJeLyIOT TOMY 2Ke NPaBU/IYy B CBOEM OCEBOM Bpallle-
M. Jlaxe xonbua CaTypHa y4yacTBYIOT B 3TOM OOILIEM J(BHIKEHHH.
HeMHOrouHCc/IEHHBIMU HCKJIIOUEHHSIMH, O KOTOPBIX MBI YK€ TOBOPHJIH,
ABJISIIOTCSl cHcTeMa YpaHa, TputoH HenrTyHa u HekOTOpble BHeIUHHE
cnytHuKH [Omurepa u CarypHa; KpOMe TOrO, K HCKJIOUEHHSM OTHO-
CHTCSl 3aMeTHas JHO0JS KOMET.

Of61uee ABHKEHHE CTOIb MHOTHX TeJl HABOLUT HA MBICJIb O KaKOM-TO
NMepBHYHOM BpallaTebHOM AEHCTBHH — KaK GYATO COJHEUHasi CHCTeMa
6b1a KOTa-To MpHBeeHa BO BpalleHHe HEKMM KOCMHUYECKUM MajbIeM.
B neficTBUTeNBHOCTH BO, BHEUIHHX OOJIACTSIX COJMHEUHOH CHCTEMbI JBH-
MeHHe CToJb OBICTPOE, UTO BCE CTaphle 3BOJIONHOHHBIE THMOTE3Bl Tep-
neqd MOpaKeHHe B OAHOM OTHOLIEHHH: OHH He MOIVIH OOBSICHUTH,
NOYeMy MOMeHm Koaudecmea O08uxceruss OONBIIMX MJAHET TaK BeJHK.
MoMeHT KosHuecTBa JABHXKEHHS IUIAHETH, JBHIKYINEHCS IO KPYroBOH
op6uTe Ha onpefie/leHHOM paccTosiHuy 0T ConHua (KOTOpOe MPak THUECKH
HAaXOMUTCA B LIEHTPE TAMKECTH COJHEUHOH CHCTEMBI), paBeH MpOH3Bele-
HHUIO Macchl M1aHeTHl Ha ee paccrosiHue oT CoslHIA U Ha CKOpOcTh. Tak
KaK CKOPOCTh YMEHbBIIAeTCsl MPONOPIHOHAIBHO BCEro JHUIIb KOPHIO KBaJ-
paTHOMY M3 PacCTOSIHHUsI, TO 4eM GOJbllle pacCTOSTHHE JAHHOH Macchl OT
ConHila, TeM 0GoJbllle €e MOMEHT KOJHUYECTBa JABM:KeHHS. [ m1aHeThl,
IBHKYIIEHCS MO 3JIMNTHYECKOH opOuTe, 3akoH muomaneit Kensmepa
BblpazKaeT MOCTOSIHCTBO MOMEHTA KOJIMUeCTBA JABHKEHHUS B TeUEHHE BCero
nepuona obpamienus. Korna nnanera Omuzke Kk COMHILy, OHA JBHXKETCS
6bicTpee, ueM Toraa, Korga oHa janibiie ot ComHna. Hukakas cuia,
HanpaBaeHHass K COJHIY WIM OT HEero, He MOXKET U3MEHHUTb MOMEHTa
KOJIHUECTBA [BHKEHH S MJIaHEeThl. TONbKO BHEUIHHH TOMYOK WJIH TOPMO-
XKeHHue MpHU ABHKEHHH 10 OpOHTe MOTYT YBEJIUUYHTh WJIU YMEHBUIHTh
CYIIECTBYIONIee KOMHUUECTBO JBUKEHHSI.

FOnuTtep ¢ ero orpomMHoil Maccol HeceT npuMepHo 0,6 Bcero MOMeHTa
KOJIHUECTBA [BHKEHHUS COMHEUHOH cucTeMbl. YUeThipe IHrAHTCKHE MJia-
HeThbl ofecrneunBaoT OKOMO 98% MoMeHTa KomuuecTBa JABHIKEHHS, a
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3emuble mianetsl 0,2% . ConHite ke, Macca KOTOPOro B ThicsSUy pa3 Go/b-
me Macchl fOnutepa, Bpamaercsi Tak MeJIeHHO, 4TO €r0O MOMEHT KOJH-
YyecTBa ABHKEHHs cOCTaBisieT Bcero 2% oOT oOLlell BeJnuuHbl. Eciu Obl
BCE MJIaHEeThbl MOXKHO ObLIO MONoKuTh Ha CONHIE ¥ BMecTe C TeM Hepe-
JaTh €My MX MOMEHTbI KOJIHYECTBA [IBHKEHUS, TO YBEJIHUYEHHOE 3a CUeT
naaner CojiHlle MMeI0 Obl NEpHOJ BpalleHHst He Mecsl, a 12 dyacos.

['Mnore3a nNpoUCXOKACHU S COMHEUHOH CHCTEMBI JO/I2KHA Mpexk/e Bee-
0 OOBACHHTHL CyllecTBOBaHHe COMHILA, ILIAHET, CIIYTHUKOB, acTepOH-
OB ¥ _KOMeT. 3aTeM OHa JO/KHA OOBSCHUTB, KaKUM 00pa3oM 3TH Tena
CTann JBUIaThCs yie YHOMSIHYTBIM Bblille 3ameuaTeJbHbIM 00pasoM,
a TakKe JOJJKHA TEOPETUUECKH OGOCHOBATBL CYUIECTBOBAHHE CHCTEMbI C
HaO/MIOfaeMbIM MOMEHTOM KOJIMYecTBa JBUIKEHHs. DBUIM NpesioxkeHbl
rUnoTe3nl JABYX THIOB. B rumoresax mepBOro TUma CONHEYHas CHCTeMa
obpasoBasiach IlyTeM KOHJEHCALUHY U3 PHIAaHTCKOro 00jaKa rasa U IblIH.
B rumore3ax BTOPOrO THMA IJIaHEeThl 00PA30BAJUCH U3 FA30B, OTAEJIEH-
HblX OT COJHIA HJIK TIPH CTOJKHOBEHHH C MPOXOAMBIIEH MHMO 3Be3/0H,
WJIH B [pouecce HX usBepzceHust. Hu onHa U3 pasHOBHAHOCTEH THIIOTE3
000KMX TUMOB He Obl1a MNPH3HAHA YAOBJAETBOPUTENbHOH, HO OHU CAEIAIH
HEMAJIbIH BKJajJ B aCTPOHOMHIO, CTUMYJHpPYS JalbHeHIlIHe HaydHble
H3LICKaHU:

['unoTesa, KOTOPYIO AOJIbIIIE APYyTrHX HpI/ISHaBaJII/I lIOCTOBepHOI/I €CJTH -

He cunTaTh Oub/elicKOil Bepcuu, Oblia Npejiokena B-Kouie 18 B. Benu-

KuM_(paniysckum MatematukoM IThepom Cumonom Jlammacom (1749—

1827) ¥ HOCHT Ha3BaHUe 1e HeOyJSIPHOM; 10 HEKOTOEOI/I CTENeHH OHa Oblia
aHAJIOrHYHA Hjlee 3HAMEHHTORO (uaocoda Mmmvanyuna Kanta (1724—
1804). CorniacHo He6yAapHOLL. eunomese BpaIAIOMIAsACS U MOTOMY CILTIO-
eHHast TYMaHHOCTb, COCTOSIIIAsl U3 Pa3pPEKEHHOH Marepidu, MELTeHHO
oxJaxaanach H cxkumanace. Ilpeinonaranocs, 4To B MJIOCKOCTH Bpa-
LLeHHs] TYMAaHHOCTH OT Hee JOJUKHBI GblIH OTIAENATECS OXHO 3a JIpyrim

"KOJIbua 113 KOTOPBIX H CKOHAEHCHDPOBAINCH IJIaHETHI Hallefl cOBpeMeH-
HOH COJHE‘WOPY‘CHCTWH . VI3 camMoi -60nBII0H._OCT "OCTABLIENCS IO KOHeIl

yaCTH MaTepHH TIOCIHE CKaTh s oépasosanoa: CosHie. Mexy coBpeMeH-
HBIMH op"GHTaMH ‘Mapca u TOnuTepa KOJbIy «CCYCTHThCS» HE YIaI0Ch
¥ BMECTO OJHOH MJ1aHEThbl 3Jech 00pd30BaJ0oCh MHOXKECTBO acTepOU[OB.
[TocnenoBatebHOCTL COOBITUE H300paxkeHa Ha puc. 153. Ha puc. 154
M0Ka3aHa TYMAaHHOCTb — CNHpajbHAsl ralakTHKa WIH OCTpoBHas Bce-
JIeHHasi, U3 KOTOpPOH 6e3yC/IOBHO He MOLIH 00pa30oBaThCsl IMJIAHETHI.

HeGyasipnas runoresa siB/seTcs HECOCTOATENIbHON M0 psly coobpa-
JKEeHHWH #, B 4aCTHOCTH, MOTOMY, YTO CKOPOCTb BpalleHHs, N0CTaTOYHas
LJIs OTAeNeHHs] HeOyJsipHBIX KOJell Ha CYIIECTBYIOUMX PAaCCTOSHUSAX
TIJIAHET, MOpoAuaa Obl siipa C MOMEHTOM KOJIMYeCTBa JABHKEHHS, BO MHO-
ro pa3 6o/buIMM, ueM MOMeHT Kojell. COJHIle COIVIaCHO 3TOH rHmoTese
IOJIKHO Obl10 Obl HMETh MOMEHT KOJIMUeCTBa ABHKEHHUS 00AbuULLLL, UeM Y
IJIaHeT, a He OJHY MSATHAECATYIO 3TOil BennunHbl. Kpowme Toro, Jlxkemc

_Maxcsenn (1831—1879) mokasan, 410 KuAKHE KOJIbIA HE MOTJIH CTy-

CTUTbCH B OOJblINE MJaHeThl, a NpeBpaTHIMCh Obl B KOJblla n/iaxe-
moudos, Takue, Kak Konbuo CaTypHa WM 1osic acTepoHJoB,
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[TonbiTka n3GexaTh TPYAHOCTEN, CBA3AHHBIX ¢ MOMEHTOM KOJHUECTBA
ABUJKEHHS, ClleflaHa B TeOPUAX CTONKHOBEHHS WJH BeTpeud. Ecan Obl
Kakasi-To Jpyras 3Bes3ja cTONKHyJach ¢ COMHIEM MM MpOULIa OYeHb
O/M3KO OT HEro, BellecTBO, BLIOPOLIEHHOE C €ro MOBEPXHOCTH, MOIJIO Gbl

Puc. 153. HeGynsapnas runoresa Jlansaca. JleMOHCTPHPYETCSl CryIlEHHE
Bpamaiou efics razopofi TymanHoctH B CosHie, NJaHETHl H aCTEPOH/bI.
(Pucynkun C. Boatona.)

CKOHJIEHCHPOBAaThCs B MJIaHeThl. DBblIo BBUIBHHYTO HECKOJBKO BapHaH-
TOB TEOPUH CTONKHOBeHUsi. B naaremesumanvrotl meopuu, npeinoKeH-
HOI B CAMOM Hauajle Haiero ctojerust YeimGeps HHOM (1843—1928) u
MyabToHOM (1872—1952) (Hukarckuii yHUBEPCHUTET), MNPENONaranoch,
4TO MPOXOJMBINAS MHMO 3Be3fa Bbi3Basa Ha COJIHIE I'MTAHTCKHE MpPH-
JIBBl. 3HAUNTENbHOE KOJTMYECTBO MaTePUH, B HECKONBKO pa3 MpeBblliako-
1ee COBpEMeHHbIe MacChl MJaHeT, ObII0 MPU 3TOM BHIOPOIIEHO ¢ MOBEPX-
HocTH CONMHIIa M 3aKPYUeHO BOKDPYT HEro Mo CNUpadd MO JeHCTBHEM
NPOXOJMBIIEH MHMO 3Be3lbl. bosbluas uacTb BellecTBa Obl1a morepsiHa
uid ynaaa o6partHo Ha ComHIe, HO 4acTb OcTanach ABHXKYIIEHCS MO
OYeHb BBITSHYTBIM 3/JHUNTHUECKUM OpOHTaM. 3aTeM rasbl CKOHJIEHCH-
poBaluCh B HeOOMbLIME 00pa30BaHUsl — MJAHETe3UMalHt, a ¢ TeUueHHEeM
BpeMeHH OOJbline MJIaHeTe3NMaNl NPUTSHYAH K cebe MeHbIHe; B HTOore
3TOrO npornecca 06pa3oBaiiCh MAaHeThl. BEICTpoe ABHKEHHEe MPOXOLUB-
el MHMO 3Be3llbl O0eCNeuuJa0 HalJexalliM MOMEHTOM KOJIHUeCcTBa
IBHKEHHsI OPOHTANbHOE JIBHXKEHHE IIJIaHeT, UX BpallleHHe U JBHXKEHHe
cucreM cnyTHUKOB. B Teuenue 20 muan. ner mocie Berpeun ComHua co
3Be3J0f (OpMHPOBAHHME IIAHET, MO CYIIECTBY, HOJIKHO OBIO 3aKOH-
YHTHCH.

roii BapuaHT BCTpeuH TaKOro poia. COracHo MX NpUAUBHOU Mmeopuu
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Puc. 154. CrnmpanbHass tymaHHocTh NGC 4736, cdororpaduposannas ¢ 200-

IofiMoBHIM  pediekTopoM. Takas «TyMaHHOCTb» HMEeT MacCy B MHJJIHApPJbI pas

GoJibLe MacChl BCeH COMHEUHOH CHCTEMBI M MO3TOMY He MOMKET CryilaTbCs TaK, Kak
noxasaHo Ha puc. 153.
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npoxoauBuiass mumo CosHla 3Be3fa BeIpBajla U3 HEro JUIMHHYIO MpH-
JIUBHYIO cTpylo. BHyTpeHHss uacTb cTpyu ynasna o6patHo Ha ConHIe, a
BHELIHSASl 4acTb paccesiach B MpocTpaHcTBe. LleHTpanbHasi 4acTh Cry-
cTUnach B 6ycooOpa3Hylo BepEeHHIly KOHAEHCAUH — 3apOJIbIIIeH MJ1aHeT
(puc. 155).

[Tospuee JIxxedpuc OTKIOHWI NPHIMBHYIO THIOOTe3y Kak HecOCTO-
SITENBHYIO M _TNPEJVIOXKHJ B3aMeH THINOTE3y CTONKHOBEHHS, COTTACHO!
KOTOpOH 3Be3flla, MpOXoAss MUMO CO/MHLA, AEHCTBUTEALHO 3ajena ero.
[Tocaenytomnye sBIeHHs — 06pa30BaHue CTPYH U POPMHPOBAHKE TJIAHET

Puc. 155. O6GpasoBanne nyaHeTHOH cucTeMbl B pe3yabrare Bctpeun CosHua
co 3Be3/0ii. XyJ0XKeCTBeHHOe OTOOpaKeHHe NPUIMBHOH Teopuu JKuHCA.

MPOUCXOAAT B OCHOBHOM B TOH JKe IIOC/IEN0BaTENIbHOCTH, KaK B IEPBO-
Haua/lbHOH MpuauBHOH rumnotese. Paccen (1877—1957) Brickasan mpen-
TOJIOXKEHHe, UTO CpaBHUMas 1o pasMepam ¢ ComHIeM 3Be3Jia MPU CTOMK-
HOBEHHH C HUM pa3buyiach, U U3 ee OCKOJKOB 00pa3OBaUCh MJIAHETHI.
[IpoTHB BceX 3TUX CHNOTe3 BCTPeUH ObLI BBLUIBUHYT P Cepbe3HbIX
BO3paKeHUH. B yacTHOCTH, MaTeMaTHUeCKMH aHaJu3 3TUX THIOTE3 I0-
Kasaj, yTo Hab/ioflaeMoe pacrpeje/eHie MOMEHTAa KOJHYecTBa JBHKe-
HHS BCE XKe He MOJYUYHI0 OOBSICHEHHS.

OueBUHO, MBI ellle He 00jafaeM JOCTaTOUHBIM HAyUHBIM Garakom
JJIsT TOro, yToObl JaTh MOJIHOE M BceoObeMJIOllee OMHCaHHe Mpolecca
Bo3HMKHOBeHHs1 ConHua M muaHer. Eciu npeanonoxuth, uto CosHie
pasBHBAJIOCh, OKPYKEHHOe OOJbIIMM AHCKOM, TO Hal0 yKa3aTh, KaKUM
06pa3oM MOMEHT KOJIMYeCTBa JABHKeHHs Obl1 nepefan ot CosHIA AUCKY
WM TeM MaTepuanaM, KOTOPble ObUIH yTpaueHbl COJIHEUHOH CHCTEMOH.
B 1945 r. Baiinsekkep MNONbITalcss OOBACHUTH 3TOT MePEeHOC MOMEHTa
or ConHua K gucky TypOYJeHTHbIMH BUXPsMH (puc. 156). OnHako 3toT



npolece A0/MXKEH MPEeKpaTHThCS, KOorjia cKopocTb BpalleHust COMHIA Ha
3KBaTOpe CTAaHOBUTCS OIM3KOH K OpOHTANbHOH CKOPOCTH, KOTOpas Go-
nee yeM B 10 pa3 nmpesblillaeT cOBpeMeHH Y0 CKOPOCTh BparieHu st ComHIa.
Kpome toro, ugest Baiinzekkepa o ToM, 4TO MJIaHeThl MOTYT 06paso-
BaTbCsl MeXKAY [ABYMs TMTFAHTCKHMH BUXPSIMU B BHJE LIaPHKOMOALIKII-
HHKOB, COBEpLIEHHO HEBEpPOsITHA, HE I'0OBOPs YK O TOM, UTO MaTepHH,
BeiOpomieHHol 13 CouHua,
He yAanoch Obl YHECTH J0CTa-
TOYHBIH MOMEHT KOJIHUYeCcT-
Ba JIBUIKEHM s J151 00pa3oBa-
HUS MJ1aHEeT, He3aBHCHMO OT
TOro, ObICTPO HJIM MEAJIEHHO
Bpamanocy ComnHue. _
Cpenu 3Be3fl, NOLOOHBIX
ConHiy, Mbl He HAXOLUM HH
OJIHOH, KOTOpast 06aznasna Obl
ObICTPBIM BpallleHHeM; Mbl He
MOKeM TaKiKe MpPelJIOKUTh
KaKoe-11060 HHOe pasyMHOe
o0bsicHeHue 115 00pasoBa-
HUS 3Be3J, TUIHYHBIM IIpej-
CTaBuTeNeM KOTODBIX SIBJIS-
ercsa ConHie, KpoMe Mpef-
noJ102keHus 00 ux o6pasoBa-
HHUU B pe3yJbTaTe 00beHHe-
Puc. 156. Buxpu Baiinsexkkepa. Corsaco ero ~ HHM$SI OOJBIIMX Macc rasa u
TEOPHH [/IZHETHl 00PasyoTCsl KaK MOMWHIHUKE  [IBUIM; B OOJBIIMX O00JaKax
MEX, BUXPAM =
R AP, 1 SPMGOTE o IDOTHSONO  eqaGeRHo AOTAHO | OuTh
MHOTO OBICTPO JBHKYIIHXCS
: 3JIeMEHTOB, U, CJAeL0BaTe/b-
HO, OHH JOJKHBI 006/1aaTh GOJNBIIAM MOMEHTOM KOJTHUECTBA JBUKEHHU 5.
B 1948 r. aBTop nombitancs 000ATH 3Ty mpobaeMy, CBSI3bIBasi CBOHCTBA
COJIHEYHOH CHCTEeMbl, KOTOpas AB/ISETCs eIMHCTBEHHOH HabJ/I0/]aBIIeH s
CHCTEMOH, C PEIKHM C TOUKH 3DEHHS] TEODUH BEpPOSITHOCTH IIPOLECCOM, B
X0Jle KOTOPOTO CxKaBIeMycsl 00/1aKy MbLTH (M rasa) ydaaocs He 3axBa-
THTb C CO00H OO0JILIIOr0 MOMEHTa KonuuecTBa ABUKeHUs.[1ponece cxxarus
8 eunomese 0 nvlAesom 004aKe ¢ TOUKH 3peHHs] TEOPHH TaKiKe SIBJISIeTCs]
pPEeAKHM; MPEANOoaaraercs, uTo Ha MbUIb MEXK3Be3JHOrO NPOCTPAHCTBA
JefiCTBYeT CBETOBOe [aBieHHEe 3Be3]l, B pe3yJbTare 4yero obpasyercs
CTYCTOK BeIIeCTBa. JTO MPEANOJOKeHHe, MO-BHAUMOMY, HENPUMEHHMO
71t OOBSICHEHUST NPOUCXOXKIEHHSI COJHEUHOH CHCTeMbl BCJE[CTBHE Ma-
JIOH BEepOSITHOCTH CaMOro mpolecca; KpoMe Toro, oOpasymoluuecs o-
JNOGHBIM 00pa30oM 3Be3/bl JOMKHBI B OCHOBHOM OYeHb ObICTPO Bpa-
mwarbesi. ONHAKO B THMOTe3e MBUIEBOro oOsaKa BCe Ke 3aJI0KeHa Of-
Ha MBIC/Ib, HA KOTOPYIO paHblile He o6paniajiin 0coforo BHUMaHUS, a UMEH-
HO, UTO MpeJBapuTeNbHAasl KOHIIEHTPALHUs BelllecTBa B IJIaHETHl MOrJIa
NPOU30HTH paHblle KOHLEH TPl OCHOBHO! Macchl BellecTBa B CoTHIE.
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Ananorununoe npexnosnoxenne Bbickazan Max-Kpu, ykasas, 4to
orpomMHoe 001aK0 Au(pdY3HOro BellecTBa, W3 KOTOPOro obpasoBasiach
COJIHEUHAasl CHCTeMa, MepBOHAUATbHO COCTOSIO H3 MHOMKECTBa OTIelb-
HBIX [a30BO-MbLIEBLIX KOMOUKOB, 0OECMOPSILOUHO ABMIaBHIUXCS CO CKO-
poctsiMu Mmenbine 1,5 «m/cex. Nanee Mak-Kpu nocrynnpyer, uro xo-
MOUYKH, KOTOpble CJAyual HO OKa3aluCb ABHXKYLIMMHCS K OLHOH H TOH
)K€ TOUKe [MPOCTPAHCTBA, COEAMHSJIUCh C MHHHMAIbHBIM MOJE3HbIM
MOMEHTOM KOJIHMYecTBa ABHIKeHHS; B pe3yJbTate oOpa3oBanach CKOH-
JIeHCHPOBaHHAsl Macca rasa, W3 KOTOpO# B XOJe 3BOJNIOUMH BO3HHKJIHU
Conuue u maaneTsl. M U3 3TOH runoTessl cjaelyeT, 4To 3Be3/bl B GOJIb-
IIMHCTBE JIOJI2KHBI Bpamiathcsl OueHb OBICTPO — MOYTH Ha [pelene
YCTOMUHMBOCTH, HO CaM MpOLECC, MO-BUAMMOMY, UYpe3BbIUA@HO Majlo-
BEpOSITEH.

B 1eHcTBUTEbHOCTH, KaK Mbl BUAMM K3 HaOJtOAeHMH, MacCHBHBbIE
ropsiuie MOJIOJble 3Be3]lbl BCerja BpalllatloTcsl OueHb ObICTPO, a 3Be3/bl
Gosiee cTapbie, Gosee XOMOAHbBIE U MEHBIIMX pa3MepoB, nmoaooHble ComHiy,
BpallaTcs MeATeHHO. DT (PakThl TpedyIT Npex/ie BCcero CyuecTBoBa-
HHUSI TaKHX TPOLECCOB, MPH KOTOPbIX CKUMAIOILAfACs 3Be3/a TepsieT CBOH
MOMEHT KojuyecTBa JBHKeHHs. [l OObSICHEHHS TOPMOXKEHHS 3Be3I
Obl1 MpPEeJIOKEH BCEro ONMH MeXaHH3m, JeHCTBYWIIHiA B Macuitate
BcenenHoii. B OcCHOBe ero Jexar maeHumozudpoluHamuueckue sgae-
HUus; MarHuTOrUAPOAMHAMHKA pPacCMaTpUBACT BJHMSIHUE 3JE€KTPHUECKHX
TOKOB W MATHUTHBIX TMoOJiedl Ha (Qu3nueckHe 3aKOHbl sl rOpsiYero
NPOBOASIIErO ras3a; 3TO BJHMAHHE CTAHOBHMTCS CYLUIECTBEHHBIM, KOrJa
SHEeprusi 3JeKTPOMArHUTHBIX CHUJl CPABHHMA IO BeJMUYHHE C 3HEprueH
NIBHKEeHHS ra3oBbIX 4acTHIl. B 3TOM (H3HUeCKOM COCTOSIHUM MarHHTHBlE
CHJIOBbIE JINHHH, MOANEpKUBaeMble 3JeKTPHUECKHMH TOKAaMH B HOHM30-
BAHHOM rase, MPUAAIOT razy cBOe0OPasHylo KeCTKOCTb MJIH MPOYHOCT,
UTO MO3BOJISIET €My MPEensTCTBOBATh HCKAXKEHHIO B MOIEPEYHOM I10 OT-
HOLLEHHIO K MAarHUTHBIM CHJIOBBIM JIMHUSIM HaNpaBleHHWU TMOJ BIHsSHHUEM
TaKUX CHJI, KaK TArOTeHHe, ra3oBoe laBieHue H JuddepeHunanbHoe
BpaiieHne. TONbKO MarHMTOTHAPOAMHAMHYECKHE CHJIbI B ropsiueil ra-
30BOH n.4a3me NAnyT KOrAa-1160 BO3MOXKHOCTb yIepKaTb Te€ OFPOMHBIE
KOJIMUeCcTBa 3HEPrHH, KOTOpas BblAeJNsieTCsl B XOle SIIEPHOrO CHHTe3a
Np¥ HCKYCCTBEHHOM npeo0pasoBanuu Boxopoza B reauid. IlepBeim Ha-
yajl CHCTEMAaTHYeCKH TPUMEHSATh 3aKOHbl MAarHUTOrHAPOIAMHAMHKH K
actpoHomuueckuM npotbiemam Anbsen (IllBewws).

Ha ConHile CyulecTBYIOT CHIbHbIE MarHUTHbIE M0/15, B OCOOEHHOCTH
B oOaactu mstedH. Paanousnyuenue ConHIa U, B 4aCTHOCTH, XapakTep-
Hble JUIS COJIHEUHBIX BCIBIIEK GOsblIHe BbIOPOCH, a TaKzke CBSI3aHHbIE
CO BCHBILIKAMH KOCMHUECKHE JIyyd, N0KasbiBaloT, uTo Ha CojHLe MbI
yMeeM JeJIO ¢ ropsuell miaasmoi, B KOTODPOH MEpBOCTENEHHYIO pOJb Hr-
paloT «BMOPOKEHHbIE» CHJIOBble JIMHMM MarHUTHBIX noseil. TakoBa xe
npupona Tex OypHBIX HEPerysisipHblXx H3MEHEHHH, [1eMOHCTPHPYeMbIX
MOJIOABIMU 3B€3J1aMH, KOTOpPble B pe3yJbTaTe CBOEro pa3BUTHS CTAHYT
sge3namu tumna Comumna. B koHme 40-X romoB cTano $ICHO, 4TO TOJBLKO C
npUBJeUeHHeM MarHMTOTHAPOAHHAMUKA MOKHO HalTH MNOAXONAUIUH
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fporece, B pesynbrate KOTOPOro 6bICTPO BPAILAKOILASCS MOTOAAS 3Be3/1a
TEPAET CBOH MOMEHT KOJIMYeCTBA JBHIKEHHS H OCTAaeTcsi MEJVIEHHO Bpa-
maroniasicss 3Be3nia, mopo6Has Comuity.

YUpesBhiuaiiHO BayKeH Ha CErONHSIIHHUN AeHb U HepelleHHbIH BOMpoc
0 ByX BO3MOxKHOCTsiX. [lepenano su CosnHue cBOfi MOMEHT KOJHYeCTBa
ABHKEHHS Ia30BOMY IHCKY, yXKe CYIIecTBOBaBLIeMYy B 00JIAaCTH IJI4HeT,
TIpHBE/IS TEM CaMBIM K paccessHHIO B GECKOHEUHBIX NPOCTOPax BeemeHHoi
GonbLIel 4acTH TaKKX JIerKHX rasoB, Kak BOJIOPOJL U TeIUH, 1, BO3MOXKHO,

— 2308517
aquck

/7306861
aucK

Mazrumpse
CUTIOBEIE JIUHUL

/ Mazhiumree
LUTOBHE
JIUHIIL

Puc. 157. CunioBble MHHH MarHuTHOTO mTo/isi COMHIA M JOMVIAHETHBIH JUCK

(no Xoiiny). Cresa — colHEuHblE MACHHTHbIE CHJIOBBIE JIHHHH COEIHHSIOTCS,

N€peceKasi IUIOCKOCTb SKIHNTHKH; H300paxkeHHe JeBOH yacTH «OyGJaHKa» OT-

cyrctByer. Cnpaga — paspe3 INepPNEHAHKYJISPHO K IJIOCKOCTH SKJIHITHKH 1O-

KasplBa€T 3aKPY4YHBAHHE COJIHEYHBIX MATHHTHBIX JIHHHI B BEIECTBE JOIJIAHET-
HOro ob6Jaka.

YBeJIMYHB MOMEHT KOJHMYECTBA JBHKEHHS MaTepHasoB, CTYCTHBIIMXCS
BIIOC/JIEICTBUH B IUIaHETe3UMANIH U MiaHeThl? Miu ke BhiHeceHHBlE H3
ConHua Macca B MOMEHT KOJHYeCTBA JABHIKEHHs OKa3alHCh 3aKpYyueH-
HBIMH BOKDYT HEro, a 3aTeM 3TO BEIECTBO YaCTHUHO CKOHEHCHPOBANOCh
1 obpasoBanach 3HaKOMast HaMm IiaHeTHast cucTeMa? B 1960 r. Xo#a
HCII0JIb30Ba/l BAPUAHT MOC/AEHEH TUIOTe3bl B CBOEH TEOPHU 3BOJIONUH
IJIaHeT, COTJIACHO KOTOPOH MepBHYHbIA HuCK CoJHLA HMeNT pasMephl,
NIPUMEPHO COOTBETCTBYIOLIWE COBpeMeHHOH opbute Mepkypus. [To srtoii
runorese GbicTpo Bpamatomeecss COMHIE CBSI3aHO MAarHUTOTHAPONHHA-
MHYECKHMH CHJIOBBIMH JINHUSIMH, aHAJIOTHYHBIMH O HEKOTOPOH CTeNeHH
JUIMHHBIM 3JIaCTHYHBIM HHTSIM, C HOHH30BAaHHOH MaTepHell, BXOAAMLIe
B COCTaB MJIaHeTapHOro aucka (puc. 157). Tak kKak Hapy:KHas 4YacTb
AMcKa Bpamjaercst MeqnenHee CONMHIA, HUTH BBIHYKAEHBI BCe CHJbHee
H CHJIbHee 3aKDyuMBAaTbCsSl M HATSATUBAThCS, YBEJIMUYHBAsl TeM CaMbIM
MOMEHT KOJH4YeCTBa JABHXKEHHS JUCKa M 3aMelisiss BpameHne CosHIua.

OGpartumcs Tenepb K XUMUH U ¢u3HKe mianer. OCHOBBI COBPEMEHHO
TPAKTOBKH 3THX mpobsem Oblin 3an0xkeHbl Paccesom, nanee OHH pas-
pabateiBanuch bpayHoMm U IpyruMu HecenoBaTensiMid U, HaKOHel, GbITH
Aosesienbl Opu 10 ypoBHs nocToBepHOCTH. [Ipeskie BCero Mbl 3ameuaem,

— 232 —

4TO MJIAHeTHl ¥ aCTePOUJLI, ABHKYILIHECS B npefenax opouthl [Onurepa,
CJIOZKEHbI M3 TBEpAbIX MOPOJ, COAEp:KAallUMX 3HAUMTEJbHOE KOJIHYECTBO
JKejle3a W JUIIb B BuJle HeOOJBIINX NpUMeced Jierkue rasbl — BOZOPOJ
W Trequd, a Takxe Oojee TsKelble uUHepMmHble ra3bl — HEOH, aproH,
KDHIITOH U KCEHOH, KOTOpPble OObIYHO He BCTYMNAIOT B coenunenus. G apy-
roi cTopoHbl, ComHIle U 3Be3/bl, KOTOPBIE HAXOAATCS AOCTATOUHO GJIH3KO
OT Hac, 4TOOB! MOABEPTHYTLCS CIIEKTPATbHOMY aHalU3y, COCTOSIT MOYTH
IIeIUKOM U3 BOJAOpOAa U renusi. Bosmoxuo, aumb 1% mo macce coctas-
JISIOT B3SIThIE BMECTe YIJIepoJ, a30T U KHCAO0POJ, B TO BpeMs KaK Ipoune
Ts2KeJIble 3J1eMEeHThl COCTaBMASIOT, GbITh MOXKeT, 0,5%, 3a HCKIOUeHHEM
HEeOHa, KOTOpOro, BepOsiTHO, GOblile, YeM BCeX OCTATbHBIX 3/1eMEHTOB
TsKenee reads. Ho rorpa, ecnu 3emas M ocTalnbHble MJIaHETbl HMEIOT
onuHakoBbH ¢ COMHIEM XUMHUECKHH COCTaB, UYTO CAYYHJIOCH C JIETKUMHU
¥ MHEePTHbIMM rasamu? B3risiHyB Ha IOnuTep u JApyrue mnyaHeTbl-TH-
TaHThl, Mbl BHIHM, YTO TaM BOZOpOJA M TeHsl AEHCTBUTEIbHO MHOIO.
HekoTopble CIyTHUKH TaK»Ke KayKyTCsl COCTOSIIUME U3 MOJIEKYJ JIETKHX
BelleCcTB, BO3MOXKHO, TaKHX, KaK BOJa, aMMHaK U MeTaH. OIHAKO Jaxe
B cocraBe IOmutepa n CatypHa, IO-BUAUMOMY, OTHOCHTENBHOE KOJH-
4ecTBO Oojiee TSKENBIX 3J€MEHTOB ropasfo 6osblie, 4eM B COCTaBe
Connna, Torga Kaxk ¥ pad u HenTyH, Kak mojaraioT, MOrJId Gbl COCTOSITh
U3 OJHHX COeJHHEHUH, T. €. HMETb B CBOEM COCTaBe OTHOCHTENbHO He-
60/1bLIOe KOMHYECTBO BOAOPOAA U reans. Mbl CIHIIKOM Mano 3HaeM O
[lnyToHe, U MO3TOMY €ro cocTaB He 06CYKIaeM.

HauGonee oueBUAHBIM 37leCh sIBIsIeTCSl TOT (DaKT, UTO JABHIKYIIHECH
6s13 CoJsiHIla MJIaHEThl U aCTEPOUBI COCTOSIT U3 BEIIECTB, HAXOASMIUXCS
NPH yMEepPeHHO BBICOKHX TeMIepaTypax B TBEpPAOM COCTOSIHHHM, TOTAA KaK
JBHXKYIIHecs Ha OONbIIMX paccTOSHUSX OT COMHLA IJI2HEThl-THTaHTHI
COCTOSIT B OCHOBHOM U3 BeI[eCTB, KOTOPHIE 3aKUNAIOT NP 60siee HU3KHX
TemrnepaTypax. EcTecTBEHHO M pa3yMHO NpPEANOJOXKHTh, YTO [NIABHBIM
(akTOpOM, ONMpENeNUBIINM COCTaB IJIaHeT, Oblla memnepamypa, Nno-Bu-
JUMOMY, peryaupyemasi paccrosinueMm ot Connua. baarogaps 6onee Bbl-
COKUM 3HaueHHsIM TeMrepaTypbl 61us Comnmua, 60J1ee TAKENbIE «3EMHBIE»
Martepualbl MOIJIM OTBepAeThb, He yaepxkaB MU He co6paB BOKpPYr celst
Go/blilel 4acTH TOTO rasa, KOTOpbIl MepBOHAualbHO AOJKeH Obl1 TaMm
IPHCYTCTBOBaTh. .

Koiinep B cBoeil mpOTOmJIaHETHOH TEOPHM MOJAaraer, 4To INepBOHA-
4aJlbHO Macca Kaxaoi OyayIei miaHeTbl COOTBETCTBOBANIA OUeHb 6OJIb-
moMy Teny, Oyay4u pacrpefiesieHHOH N0 GONbLIOMY OObeMY COJHEYHOH
CHCTEMBI, H HMeJla B CBOeM COCTaBe XapaKTePHYIO 15l COJIHEUHON CHCTEMBI
CMECH JIEKHX M TAXKeNbIX 371eMeHTOB. [IpHMeHUB NPUHUKUIILI TPaBHTalU-
OHHOH yCTOHUMBOCTH, ycTaHoBjeHHble B 1850 r. Pomewm (1820—1883),
Koiinep «3actaBu/» maHeTsl 06pa3oBaTbCsd Ha OTHOCHTENILHBIX paccTo-
SIHUSIX, ONMMChIBaeMbIX 3akoHoM Boge ([Ipunoxenne 1). B mepBuunOM
JHCKe KOHIIEHTpauus BemecTBa Gbia HauGonbluell B paione lOnurepa
u CaTypHa; ¢ yBeJMUYEHHEM HJIH yMeHblIeHHeM paccTosiHus oT ConHua
N0 OTHOLIEHHIO K 3TOMY PaiiOHy KOJMUYEeCTBO BellecTBa nmaiano. [To reo-
puu Kofinepa macca npomo-3emau Gbina KOTJa-TO B HECKOJBKO COTEH

— 233 —



pas Gosblle Macchl coBpeMenHOl 3eman. TpyaHOCTs, ¢ KOTOPOH CTOJNK-
Hynace Teopusi Koiinepa m Kotopasi npakTHYeCKH He [aeT BO3MOMKHO-
CTH TIPHHATb U/ OTBEPTHYTH 3Ty TEOPHIO, COCTOMT B mpobieMe yaae-
HHs1 NOAABJISTOWel IO/ BOAOPOAA H T'e/IUsl U3 TUTAHTCKHX MPOTOMJIAHET
AJIs1 TOTO, YTOOBI OHH MOIVIH IPEBPAaTHTLCS B MJIAHETbl, B YACTHOCTH, B
IJIAHETHl 3€MHOH TPYIIEL.

C npyroit cTopoHEl, Gosee y3KHil — XHMHUECKHiI — MOAXOX K npoo-
JIEME TIDOHCXOXKACHUS IJIaHeT, Kak 370 caenan KOpu, npusen K [mHpOKO
PaclpoCTpaHEHHOMY NpPEACTAaBIEHHIO, a UMEHHO K TOMY, 4TO 3emas H
4CTEpOHIANbHO-METEOPHTHEIE MJIAHETHI, CYAsl MO HX COBPEMEHHOMY XH-
MHYECKOMY COCTaBYy, 00pa3sOBaJUCh MPU CPABHUTENBHO HH3KUX TeMIIe-
patypax — Huxe 1200° C myTem cpaliBaHHsi YacTHIL TBEP/bIX BEILECTB,
13 KOTOPBIX OHH Tenepb H cOCTOAT. Takum 06pasoM, B paluyce COBpeMeH-
HOH opOuThl IOnuTepa npu o6pa3oBaHHM COMHEUHOH CHCTEMbI Temnepa-
TYPbl IOJKHBI ObIIH GbITh 0CTATOYHO BBICOKUMH /15 TOIO YTOGBI BOAA,
aMMHaK M MeTaH OCTalIUCh B ra3000pa3HOM COCTOSIHHH, HO JOCTATOYHO
HU3KHUMHU, IS TOrO, 4TOObI BEIIeCTBa, H3 KOTOPBIX COCTOUT 3eMJsi, MOTJIH
CKOHIIEHCHPOBATbCSI B HEOOMbIIHE TBEPAbIE YACTHLEl. 3aTeM H3 CKOILIe-
HUii 5THX IIaHeTe3UMaslei 06pa3soBaNHCh 3eMHble IJIAHEThl, a TaKiKe
HEKOTOPOE KONMYECTBO MaJIblX IIIaHET, B pe3yJbTaTe CTOJKHOBEHHE
KOTOPBLIX BOSHHMKJIH CYLIECTBYIOIIHe HbIHE acTepOMibl M Majaloliyde Ha
3emiio mereoputsl. Takum obpasom, IOpu moxsen ONpeJeNeHHYIO XHU-
MHYECKYIO OCHOBY MOJ MJIaHETEe3UMANbHYIO THIOTe3y, KOTOpasi, Mo Cy-
liecTBY, Oblla IMIaBHOH 4acTbio Go/ee paHHel MHMOTE3b Yelim6epauHa u
MyabToHA.

Ha rakux paccrosusix or Connua, rae IBHKeTCS IOnutep u 3a
npeenamy ero opGuThI, BOa, MO-BUAHMOMY, 3aMepana, a Ha JOCTATOUHO
GONbIINX PACCTOSHUSIX MOIVIH 3aMepP3HYTh JaKe aMMHaK H MeTaH. B To
BPEMsi KaK BHYTPEeHHHE MJIaHeThbl 00Pa30BaIKCh N10C/IE TOrO KaK 3TH rasbl,
a TaKxKe BOJOPOL U reJiui, GbITH yTpaueHbl 3TOH YacThIO COTHEYHOH CH-
cremel, Onutep n CaTypH HaKONMIM 3HAYHTENBHOE KOJHYECTBO BOJO-
poiia u re/usi BMECTe ¢ BOLOW, aMMHaKOM M MeTaHOM. Y pan u HenTyn
MOTYT COCTOSITh, IMIaBHBIM 06pa3oM, U3 BOILI, aMMHaKa U MeTana. I10-Bu-
AUMOMY, U3 5THX BELIECTB, CMED3IIHXCSl B TBEpPJAble YACTUIIbI, BMECTE C
MMEBIIMMHUCS TaM 3eMHBIMH MaTepuasaMd 00pa3oBaluch KOMeThl. Bos-
MOXKHO, KOMETbI MPEICTABASAIOT COO0H MIaHeTe3uMaNH BHelHel 06/1acTy
TUIAHETHOH CHCTeMbl, TakK Kak Ypan u Henrtyn (u ITnyTon?) umeior xu-
MHUECKHH COCTaB, BO MHOTOM CXOJHEIH C MPENOIAraeMbiM TSl KPYIIHBIX
COCTaBHBIX YacTeld KOMET.

Takum o6pasom, Ml pacrionaraem rpyGbiM, HO JOBOJBHO HaJleXKHbIM,
X0Ts M Ge3 jieTaseil, HaGPOCKOM mpowuecca, B Xoje KOTOPOrO HaXOLHB-
IHecst B OKpecTHOCTSIX COMHIla 3eMHble MaTepHasbl KOHIEHCHPOBAIHCh
M OOBENHMHSIINCH BO BCe GOMbLIHE H GOMbIINE 37IEMEHTHI, 0K, HAaKOHeIl,
OHH He CTaJli IJIaHETaMH 3eMHOH IPyNnbl. DTa KapTHHA CXOAHA C TOH,
KoTOpasi Oblia He3aBHCHMO paspa6orana B CCCP O. IO. Imuarom
(1891—1956) u momyumna BceoGmee mpusHaHme. 'a3el, B TOM umcie
MHEPTHBIE ra3bl, a TaKXKe BOAOPOX, YI/IepoJ, a3oT U KHCJIOPOJ, KOTOpbie
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JIOMKHBI OBITH MPUCYTCTBOBATh B MPOTOIIAHETHOM OO/1aKe B HauaJlbHOH
CTaJuH, B XOZe KOHJEHCALMH HJIH OObeJMHEHU s YacTUIl KaKUM-TO 0Opa-
30M YCTPaHMJIHUCh, TaK YTO HX OKa3aJ0Chb HEMHOrO U B GOJIBIIHX Maccax
BelllecTBa, KOrfa mnpouecc OObeIMHEHHS NOCTHT CBOeH KyJbMHHALUH,
NpUBelsd K CO3aHUIO HBbIHE CYIIECTBYIOUIHX 3EeMHBIX IJIAaHET H acTe-

pounoB. Ha cpenuux paccrosinusix Onurtepa, CatypHa u Gojiee nane-

KUX TOTepH rasa ObLIH MeHee 3HAUMTEJNbHbl, HO BCe K€ KOCHYJIHCh
6o/blliedl  4acTH MEPBHYHOLO MaTepuana, COCTaB KOTOPOTrO, KakK Mbl
cuMTaeM, JOJMKeH Obll ObITb MPHUMEPHO TaKUM 2Ke, KAKOB XHMHUECKUH
coctaB ColHIlA M THIIHYHBIA COCTaB JPYTrHUX 3Be3J.

B Hacrosiiee BpeMs 3Ta CHNOTe3a O MJIAHETE3UMAIbHOM MPOHUCXOXK-
JeHHH 3eM/IU MOJyunsia COBEpLIEHHO HEeOXKUJAHHOe, XOTS H YacTHUHOE,
TNOATBep2KAeHHe. JIerKue smeMeHThl—anTUil, Gepuiuii 1 6op Ha ConHie
NPaKTHUECKH OTCYTCTBYIOT, U He CJIe[lyeT Ha[edaTbCsl Ha UX NPUCYTCTBHE
Ha He6GOsbILMX IMMyOHHAX Nnoj noBepxHocThio ConHLa, e Temmneparypa
COCTaBJ/IsIeT HECKONbKO MMJIIMOHOB I'PaJycOB BCJAENCTBHE pacnaga faep
3THX 3JIeMeHTOB. XOTs Ha 3em/e U B cOCTaBe METEOPHUTOB 3TH 3/1€MEeHThI
SIBJISIIOTCSI CPABHUTENBHO DPEIKHMH, KOJIMYEeCTBO HX ropasjo Oosblie,
yem Ha Conite. Kpome TOro, HeOGBIYHO MX OTHOCHTE/ILHOE KONHYeCTBO
Ha 3emne u B Mereoputax. Paynep, ['puHcreiin U XOHA OOBACHSIOT
HeoObIYHOE pacrpeesneHue JUTHS, Oepu/aanus u 60pa Ha OCHOBE Npeamno-
JIOXKEHHSI, COIIACHO KOTOPOMY 3aTBepjeBaiolue MaHeTesHManu oG-
JIy4aluCh BBICOKOSHEPTHMUHOH KOPNYCKYJSIDHOH pajuauued, nonoo-
HO TOH, KOTOpasi B HacTosiiee BpeMsi HaO/iofaercsi IPU COJHEUYHBIX
BCIBIIKAX.

HeiictButenbHo, PafiepmaH, aHalu3Hpys BO3BpATHBLIMECS Ha
3eMJI0 OCTATKH MCKYCCTBEHHBIX CIYTHHKOB, YCTAHOBW/I, UTO B COCTaBe
YaCTHI[, BEIOPOLIEHHBIX COJHEUHBIMU BCIBIIUKAMHU, HMEeTCs mpumut g
pafOaKTHBHBIH BOAOPOA, aTOMHBIA Bec KOTOpOro He 1, a 3, u KOTODBbli
TOSIB/ISIETCS] B pe3y/ibTaTe B3aHMOJNCHCTBUS YacTHIl BBICOKHX SHEPIHi.
®aynep, ['puHcreiin 1 X OHI NPEIIOKHIN TEOPHIO, KOTOPAs HECKONbKO
OTJIMYAETCS OT M3J0XKEHHOH BBbILIe THIOTE3bl TEM, 4TO, IO UX MHEHHIO,
yTOGBI MOIJIO 00pa3oBaThCsl HabMoLaeMoe KOJHUeCTBO XMMHUECKHX 3JIe-
MEHTOB, B IIPOTOIJIAHETHOM OO/aKe [OJMXKHO OblIO NIPHCYTCTBOBATh
3HAYHTEJIbHOE KOJIMYECTBO JIba B BHJE HeOONbIINX IJIaHeTe3uManell Au-
aMeTpoM B HECKOJBKO MeTpOB. Ec/id Obl MOXKHO ObLIO HCKJIIOUMTbL HEOO-
XOAUMOCTb B TaKOM GOJIbIIOM KOJIMYECTBE JbJia, 3Ta TEOPHUsl MPEKPACHO
coryiacoBbiBasiach Obl C COBPEMEHHOH IJIaHeTe3UMalbHOH CUTIOTe30M
¢dopmupoBanus 3emnu. Eciu ke el Bce-TaKH OCTaeTcss HeOOXOAMMOH
4acThiO 3TOH TEOPHH, TO HaLO OOBSICHUTh, KAKUM 00pa3oM ObLIH CTEpPTHI
Te OueHb TyGOKHE OKeaHbl, KOTOphle 3eM/sl A0JkKHa Oblia Gl NpHOG-
pecTH Ha paHHHX CTaJUsIX CBOEro pPa3BHTHUSI.

Bo BCsIKOM cllyuyae, Mbl JOmyckaeM, 4To 3emias, (OpMHpOBaBLIASICS
U3 nuiaHeTesnMasell npu Temneparypax Huxe 1200° C, Ha Gosee paHHUX
cTalusiX pa3BHTHs MOIVIa ObITh elle 60/1ee XOJNO0AHOH. 3aTeM CyIIeCTBYIOT
BeCKHe JI0Ka3aTeJbCTBa TOTO, UTO BCsl NMepBHYHAas cBOOOAHAs aTMocdepa
¥ BoJa Obuii 3emsedl MOTepPsIHbl. MckiiounTenbHast peAKOCTb Ha CErof-
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HALIHUN JeHb TSKeJNbIX OaropofHbIX ra3oB B Hauleil atMocdepe u, Kak
MOKa3a/ld BbIUMCJIEHHU ], MOsIBJIEHHe BObl KaK CJeICTBHS BYJIKaHHYECKOH
JeATeNbHOCTH YKa3blBalOT Ha TO, UTO MepBHUHAsl aTMocdepa u 66abiuas
4acTb BOJBI (a MOXKeT ObITb, M BCs BOJA) GbLIM yTpaueHbl 3emieil MOA
BIHSIHHEM KaKOro-TO MeXaHu3Ma. MoxkeT ObITb, B KaKOH-TO MOMEHT
3emss 0Kasanach B IPaHIHO3HON OTHEHHON BaHHe, KOTOpasi, Kak IoJa-
raioT, MOIJIa OXBATHTb JOCTATOYHO OGLIMPHBIE YUACTKH HJIH OKa3aThCs
JOCTaTOYHO MPOMOJIKUTENBHOH, AN TOTO YTOOBI BLIMAPUThH MEPBUUHLIE
OKeaHbl U aTMocdepy?

Uepes HEKOTOpPOe BpeMsi MOC/Ie TOro Kak 3eMiisi B OCHOBHOM chopMu-
poBanach, ee Hefpa (BO3MOXKHO, 3a CueT pafHOAKTHBHOILO pacmasa)
HACTOJNBKO Pa3Orpeuch, YTO IUIOTHBIE »KEJe30HHKENEBble MaTepUalIbl
TIOJIYUHJIM BO3MOXKHOCTh OCeCTb O/MKe K IEHTPY IIaHeThl, U W3 HUX
o6pa3oBanoch SpPO, a M3 CUIMKATHHIX MOPOA pa3BHIach JO CBOErO
COBPEMEHHOIO COCTOSIHHSI BepXHsisl MaHTUs. [1pu s3ToM moutu Bce pajuo-
AKTUBHBIE 3/IeMEHTbl B pe3y/bTaTe XHUMHUYECKOTO paccjaOeHUsl 3eMiu
OKa3allUCh MepeHeceHHbIMH B MaHTHUIO; TO K€ CaMoe sIBJIEHHE Mbl HaGJIO-
JlaeM B METEOpUTaX — KeJ1e3Hble METEOPHTHI [IOUTH He COIEPIKAT B CBOEM
COCTaBe TaKUX PaAMOAKTUBHBIX 3/1EMEHTOB, KaK ypaH W/ TOPHil. 3aTeM
MBI 3aMeuaeM, 4To y Mapca, CyAst o ero cpeliHel MIOTHOCTH, XKeJIe3H0e
SAPO OTHOCHTENbHO MeHbIlle, yeM y 3eM/IH, B TO BpeMsi Kak y BeHepsl
3TO OTVIMYHE He CTOJb 3aMeTHO. A B cocTaBe MepKypusi JOMKHO ObITh
ropaszio GOJbIle TSXKENBIX 3JEeMEHTOB, YeM B COCTaBe JIIOGOH pyroi
MJIaHEeTHl 3eMHOH rpymnnbl. O3HAYaeT JIM 3TO MOC/IEL0BaTENbHOE H3MEHe-
HHMEe CpPelHHX XMMHUECKHX COCTABOB IIAHET, UTO B NEPBUYHOM OOsake
KOHILeHTpauusl xenesa 6au3 ComHua Oblia CHJIbHEe, ueM KOHIEHTpa-
musi Gojiee JIETKUX 3J€MEHTOB Tpynmsl KpeMHus? WMiau 3TO «OrHeHHast
BaHHa» CyMeJia CHATb C MOBepXHOCTH Mepkypusi Gosee TOJCTBIA CJIOM
CHJIMKATOB, YeM c Oosee Janekux oT ComHia miaHer? MuIcjab O TOM, 4TO
ConHIle Ha KaKoe-TO KOPOTKOe BpeMsl pacUIMpU/IOCh, OKyTaB CBOeH Or-
HeJplIanell 060I0UKOH BHYTPEHHHE IJIAHEThl, BCE €lle OCTAeTCsl YKc-
TelIlefl FMIIOTe30H, HO COOBITHEM TAKOTO poja MOMKHO ObLIO Obl 06BSIC-
HHTh T€ JOTIOJHUTENbHbIE (GaKThl, OTHOCSIIUECS K MJIaHETaM THIa 3eMITH,
0 KOTOPBIX Mbl ynomsiHy/JaH. OXHAKO cephe3HOd Mpo6aeMOl OCTaeTcst
o0bsiCHEHHE HU3KOH IIOTHOCTH JIyHbI (Tu1. 9).

[Tockonbky Teopust ®aynepa, [puncreiina u Xofna u HabmoeHU
3Be3Z Tuna T Tenblia MO3BOMSIIOT HAM yTBEP2KAATh, UTO B 3MOXY (opmu-
pOBaHUS IIaHeTe3uMasell aKTHBHOCTh Benbliek Ha CosHile 6bi1a ypes-
BBIUAAHO CHJIBHOH, BPSIA JIX CTOUT COMHEBaThCS B ToM, yTo CosHIIE MO-
TEPSIO CBOH MOMEHT KOJIMUEeCTBa JBHXKEHHS U 3aMe[UIMIO CKOPOCTb
CBOEro BpalleHHsi BMeCTe ¢ TOTeped Tex JIeTyuHX ra30B,KOTOpble OKa-
3a/liCh HM3BSITBIMH M3 HEJETYUHX MaTepuajoB BO BHYTpPEHHEH YacTd
COJIHEYHOH CHCTEMbl H B 3HAUHTENBHOH Mepe yTpaueHHLIMU B ee BHeIl-
Hell yacTH.

OcHOBHOH MNpO6GIEMOil OCTAaOTCSI BONpPOCHL 00 HCTOUHHKE BO3HHK-
HOBEHHS BelllecTBa M crocobe (GOPMHPOBaHUsI U3 HEro JAHCKa, Bpa-
waiouierocst Bokpyr Cosmuma. ITomyuunu Jju nuaHeTbl MOMEHT KO-
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JauyecTBa aBukeHns ot ColHIa elle 10 TOro, Kak OHH chOpMHUPOBAIHCH
B OTJe/IbHBIE Tela? DbLIo I HX BellecTBO cyOcraHuuel, BbIOPOMIEHHOH
ConHueMm, HJIH CKOHAEHCHpOBaBIUMCS BOKpPYr ConHia o61akom?
Bo BcskoM ciyuae cefiuac HaM COBepIIEHHO $ICHO, YTO HeMOCpel-
CTBEHHO H3 Oosbwmioro ob6jaka rada 3eMmIsi CKOHAEHCHPOBAThCS HE
MOrJia.

[TopgpoGrocT mpouecca (OPMHPOBAHHSI CIYTHHKOB B COJHEUYHOH
cHucTeMe MPOJOJIKAIOT OCTaBaThCs B UHCJE BeCbMa HESCHBIX BOIMPOCOB.
[To teopuu Koitnepa, Kotopasi B IpUMEHEHUH K IIaHeTaM THNA 3eMiu
Tenepb BO MHOTUX OTHOLIEHHSIX IPEACTaBJASETCS HECOCTOSITENbHOMH,
CIyTHHKH OOpa3OBbIBANTHCH B GOJBLIOM YHce BONH3H CBOMX [HIaHT-
CKHX [POTONJIAHET NPHUMEPHO TAKUM K€ CHOCOO0M, KaKHM IJaHeThl
¢opmupoBanuck Bokpyr Connna. Korja nporonaanersl pacTepsiii 4acTb
CBOEH MacChl, MHOTHE CIIyTHHKH YCKOJNb3HYJHU OT HHX, HEKOTOphE U3
yuieqmuux ot Onurtepa o6pasoBand CPYNNY MPOAHCKUX acmepoudos;
TPOSIHIIBI ABHXKYTCS IO CYILECTBY 10 TOH ke opbuTe, uTo U IOmuTep, HO
OTCTOSIT OT Hero B 06e CTOPOHBI IPUMePHO Ha paccTostHuu 60°. C npyroi
CTOPOHBI, ecy Oosble MaaHeTsl cOPMHUPOBAIUCH B pe3yJbTaTe Ha-
KOIJIEHHS] U OOBEIHHEHUsl MulaHeTe3uMased, TO CIYTHHKH MOIJIH ObiTh
3axBayeHbl, KOTJa [IJIaHEThl y2Ke BBIPOCIU. DTUM MOKHO ObLIO Obl 06BsIC-
HUTh TOT (aKT, yTO OfHM cmyTHHKH lOnuTepa, no-BHAMMOMY, HMEIOT
HHM3KYIO IUIOTHOCTb, a Jpyrue 0osiee BHICOKYIO.

Becbma cioxkHa mnpobjema NMpOHCXOXKAeHHsl Hailed JIyHBl u3-3a ee
OTHOCHTEJIbHO HHU3KOH IVIOTHOCTH. MOXKHO HaflesiTbCsl, UTO HEMOCPEeHCT-
BeHHble HccaenoBanus JIyHel B camoM O/uzKaiiieM OyAylleM MOMOTyT
HaM paspemnTbh 3Ty MpobjeMy. ABTOp OTHOCHTCS IIOJOMKHTENILHO K
NPEeANOJIOKEeHHIO, COrIacHO KoTopomy JlyHa Takxke oGpasoBaiach my-
TeM coOMpaHUs U CPAllMBaHHS TeX IVIaHeTe3HMaJlel, KOTOphle KOra-To
nono6Ho Kosbily CaTypHa OKpyxaaun 3emiaio. Bo3MOKHO, Hu3Kas
IJIOTHOCTb JIYHBl OBOPUT JIMIIB O TOM, 4TO JIlyHa HUKOrja He Oblia
JOCTATOUHO HArperodl Ansl 00pasoBaHUSI B ee HEIpax KeJe3HOro
sapa.

Bomnpoc 0 uncie nianeT BOKPYT APYTHX 3Be3Jl OCTaeTcsl MOoKa He sic-
HbiM. CoBpeMeHHbIe JaHHble B CH/IbHefell crenenu 61aronpHsiTCTBYIOT
TpeJICTaBIEHHIO O TOM, 4YTO IIOYTH Bce 3Be3/ibl 06pas3yloTesi, B CYIIHOCTH,
onuHakoBo U uto CosHIle SIBASIETCS TUIMYHOH 3Be30H. JIHIIbL B OZHOM
otnomennn COJHIlE HETHIHYHO: OHO SIBJISIETCS] €AUHCTBEHHOH 3Be3JOf,
uMeloLLefl JIaHETHYIO cHCTeMy. 3Be3/lbl B CBOeM GOMBIIMHCTBE, I0-BU/IH-
momy, ABofiHble. ITouTn HaBepHOe GOnbIuAst YacTh JBOHHBIX 3Be3 He
MOXKeT YZiep2KaTb NOGIU30CTH OT ce0s1 yCTOHUHBBIE [NTAHETHBIE CHCTEMbI,
XOTsI J151 HEKOTOPHIX JIBOMHBIX BCE K€, NO-BUIUMOMY, 3TO OCYLIECTBHMO.
Her niuero HeBepOSTHOTO B TOM, YTO OJHA 3Be3Jla H3 CTa MOXKET ObITh
OIMHOUHOH M TO3TOMY Mmodxcem obGnajaTh IUIaHeTaMH. B cocraB Hamiei
cobctBeHHON ["anakTuku BXoAuT 10! 3Be3sl, U HET HHYEro HEBEPOSTHOrO
W B TOM, 4TO OJIHA M3 MUJIIMOHA, a BO3MOXKHO, OJHA M3 TBHICSYH 3Be3]
MOKET HMETb OKOJI0 ce0sl IJ1aHeTy, nojo6HYyio 3emie, KOTOpasi ABHIKETC s
IpH TeMIEPaTypHbIX YCJAOBHSAX, CPAaBHHMBIX C YCJIOBUSIMH, O0eCeunBae-
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MBIMH Ha 3emie Gnaromapsi usnyuenuto Connua. JTo O3HAYaeT, 4TO B
gamieii [anakTHKe MOXkKeT ObITh OT MUJJIMOHA 110 MUJIIMAap/a IUIaHeT, Ha
KOTOPBIX MOr/Ia Gbl BO3HMKHYTH MKH3Hb; FANTAKTHKH XK€ HCUHCIIOTCA
MHJITHOHAMH.

HeT cOMHEHHII B TOM, 4TO »KM3Hb B PasJHYHBIX (OpMax ee MposiBJe-
HUS pa3BUBAaeTCs TaM, [Jie A 3TOro GarompHATHBI OKPYXKalollHe yC-
nosust. OIHAKO 3BOJIONKS KUBOH MaTepPUU NMPOTEKAET OYeHb MELICHHO,
1o KpaitHeil Mepe, 06 3TOM CBH/ETE/]LCTBYIOT OTNeYaTKH B APEBHUX OT-
JIOXKEeHUSIX 3eMIH.

Bpemsi CyliecTBOBaHHs 4e/lOBEKa Ha Hallled MJIaHeTe COCTaBJIseT
ropasio Metbuie 0,1% ee COGCTBEHHOrO CYIIECTBOBAHHS. Ecnu ue-
JIOBEK CMOXKET MpOCYIIECTBOBAaTh Ha 3emie B TeueHHe 100 mnH. JerT,
T. e. OKOA0 2% COBpeMeHHOro Bo3pacTa 3emiH, TO, 3HAUHMT, MHO-
rHe CKenTHKH omubaoTes. OIHAKO ec/IH Hallle IPEANOoN0KeHHe PaBUb-
HO, TO ecTh IIAHC, YTO B HaIleH cobecTBeHHOM [anmakTuke HMeeTcs OT
10 000 o 10 000 000 mtaHeT, Ha KOTOPHIX B HACTOsIIEe BpeMs 00U TaIOT
MBICJISIIHE CYIIecTBa, Gojiee MM MeHee MOJAOGHBIe HaM CaMHM. Cogep-
(IHTh KOCMHUECKOe MyTellecTBHe, YTOObl HABECTHTb 3TH CYLIECTBa, He-
BO3MOKHO, YUMTHIBAsi T€ OrpaHMYeHHs, KOTOpbie HaK/IalblBaeT Ha Ta-
KOro pojia IyTelecTBUsI TEOPUsi OTHOCH TeIbHOCTH ditumreiina. Hu ma-
Tepusi, HU CHTHAJ He MOTYT MepeMeraThCs GbIcTpee, YeM CO CKOPOCTbIO
cpera. Jlaxe mpu 3TOH MaKCHMalbHOH M COBEPLIEHHO HELOCTHHKUMOH
CKOPOCTH Ha MOJIeT K Hamieil OuHKaiied 3BE3JHOH CcOceflKe ¢ BO3Bpa-
[eHneM 06paTHO MOTPeGoBaIOCh Obl OKOIO 9 JIET; CTOMBKO Ke BpeMeHH
3aiiMeT CBs3b MO PajHo.

TaxuMm 00pasoM, Mbl BHIHM, 4TO eC/li (PU3HKU He CHe/IaloT KaKoro-To
YIUIBHTENBHOTO H HEBEPOSITHOIO ¢OTKPBITHS», MEN3BE3JHOE MyTellecT-
BHe K MJIaHEeTaM, JABMXKYIIMMCS BOKDYT APYTHX 3Be3J[, HJIH OT HHX K
3emte siBasieTcs Cyry6o dantacTHueckKuM. MHeHHe, 4TO Ha TaK HasbiBae-
MBIX JIETAIOMKX TapejKaX MOIVIM HaXOMMTHCH MPHIIENbUbl C APYrHX
[JIaHEeT, MOXKHO Cpa3y Ke OTBePrHyTb, KaK BCSKYIO MOMNBITKY BbIAaTh
sKeaeMoe 3a JIefiCTBUTEIbHOCTb. EJMHCTBEHHAsT BO3MOXKHOCTD, Ha KOTO-
YO Mbl MOXKEM PaCCUATHIBATH B MPEAENaX 3pHMOro Oynymuiero — J0Ka-
3aTh CYIIECTBOBaHHE MBIC/SAMIMX CYIIECTB Ha APYrHX M/IaHETHBIX CHCTe-
Max — CBOAMTCS K caaboMy IIAHCY, 4TO CYIIeCTBa TaKOro poiaa MOIVIH
oKeNaTh JaTh HaM O cebe 3HaTb, MOCHLIAs PalMOCHTHANbI, HIH (3TO
HECKOJBKO YBeJHUMBAET HAIH WIAHCHI) YTO OHH HCIOMB3YIT B CBOMX
cOGCTBEHHBIX JHHUSX CBSI3M CTO/Ib MOINHBIE MEPEJaTYHKH, 4YTO HallH
GosbllHe PaJHOTEIeCKONbl CMOTYT M€PeXBATHTh HX CHIHAJIBL. CepnesHast
MONBITKA y/OBHTh TaKHe CHIHaMbl Gblla MPEANpUHATA HaurnonanbHo#
pafuoacTPOHOMHUECKOH o6cepBatopueil B ['pun Bauk (3anaiuas Bupa-
JKHHHS) TIOJ YCJIOBHBIM HaMMEHOBAaHHEM IIPOEKT O3MA .VmetoTcsl cepb-
e3Hble apryMeHTbl KaK 3a, TaK H TPOTHB BJIOXKEHHS GOJNIBIIUX CPEJCTB
B OCYIIECTB/IEHUHE TAKOrO MpoekTa. MHOrMM, Kak u aBTopy, HMIOHHpY-
jOT 6oraThle BOOGpaXkeHHeM HayuHO-(haHTacTHUeCKHe acreKTbl Mporpam-
Mbi, HO aBTOpP HECKOJbKO CKeNTHYeCKH OTHOCHTCS K YCIEXy €e B 6s11-
Kafiem OyAyLIeM.
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Mbl H3yuHJIH COBpeMEeHHOe COCTOSIHHe Hallled MIaHEeTHOH CHCTeMbl
H JI0 H3BECTHOTO Ipefena — ee ucropuio. Ee Gynyiee, eciu He MPOH30H-
JeT HUYero HenpelBUEHHOrO, MPeiCTaBAsieTCs] CBETJIbIM. BeposiTHOCTD
TOTO, YTO KaKas-To G/1y’Jaiolllas 3Be3la MOXKeT HapYUIHTh yCTaHOBHB-
LUKCS MOPSIIOK ABHKEHHS [TAHET, Malla lake B NpelieiaX MHJIHAPAOB
JeT. He panbiiie Mbl MOKEM OXKHJATh KaKHUX-TO OOJBIIMX H3MEHEHUH H
B COJIHEYUHOM H3JyueHHH. BO3MOKHO JIM MOBTOpeHHe JIEJHUKOBBIX Ie-
PHOLOB, MBI CKa3aTb He MOKeM. KOHTHHEHTBl MOTYT MOJHHMAThCS H
OMyCKaThCsl B MOCJEAYIOIIHE 3M0XH, KaK 3TO MPOHUCXOAUJIO B MPOLLIOM;
Mbl HajileeMcsl, 4TO 3TOT mporecce 6yaet MefneHHbIM. Clydaiinble MeTeopH-
Thl MOTYT KOe-TJie MPOABIPSIBUTH MOBEPXHOCTh 3eMIu. ONHAKO MOps/oK,
C KOTOPbIM CB$I3aHO CaMO CYIIECTBOBaHHE COJHEUHOH cHCTeMbl, Gyjer
npeo6jafaTth Haj BCeMH 3THMH H3MEHEHHSIMH.



[Tpunoxenus

[

3akon Done

Tag HasbIBaeMBIH 3aKOH, YECTh OTKPHITHS KOTOpOTro npunuceBaercst boge (1747—
1826), He siBasiercs: GH3MUECKUM 3aKOHOM, a Ipe]cTaBiser co6oi JUb yAoGHOe mpa-
BWIO ]ISl 3alIOMHHAHHs paccrostHui miaseT oT Counna. Hamumiem psix u3 nugp «ue-
THIPE» 10 OXHOH AJIsi Kaxjaod mnnanersl. Ilpm6GaBuM K Kaxjoi nudpe ans Mepkypus
0, nns Benepni 3, pist 3emnn 6, mnst Mapca 12, gns acrepounos 24 u 1. 1. Pasnenum
kaxayo cymmy Ha 10. Tlonyuaromuiicst B pe3yJibTaTe psiji Uuces NPUGAH3HTENLHO aeT
paccrosinusa muaxer or CoJHIla, BbIpaKeHHblE B aCTPOHOMHUECKHX eiumHHIAx. Cxe-
Ma uHcesl NpHBELeHa B TaGJHIe.

KI\;‘S}:’% Benepa | 3emas | Mapc pi\;];; i?:;- CatypH| YpaH I;.I;I:, IlnyTton

4 4 4 4 4 4 4 4| 4 4

0 3 6 12 | 24 | 48 | 9 | 192 | — | 384

b S R e R T Sl T
Je#cTBH-
TeJIbHbIe

Pas 10,39 | 0,72 1,00 | 1,52 — |5,20|9,54 [19,19]30,07 39,46

3ameruM, uTo 3aKoH Dojie BKMOuaer acTepoujbl U JaeT paccroside He ajs He-
nryHa, a st [Inytona. 3akod Gbl1 HCIONb30BaH JleBepbe M AJamcOM NPH MpeJBhi-
uncieHun nosoxennst Henryna. ITostomy npeiBeIYHCI€HHbIE OPOHTEI OKA3alHCh 06pe-
MEHEHHBIMH 3HauHTeTbHOH omm6koil. Hukakoil TeopeTdyeCKOH OCHOBBI M 3TOrO
npaBsuJsa, BooOlle roBopsi, He HalieHo.

2

Kondurypauun nnaser

Pas/inuHble reOMeTpHUYECKHE NOJOKEHHs! IaneT no oTHoieHuio K Comuny n 3eme
Ha3BIBAIOT KOH@ueypayuamu nnaner. OHYM NMokasanet Ha puc. 158. Jljsa Haxogsmerocs
Ha 3emJie HaGJ01aTelIsl YIOl MeXAy HampasleHusiMi Ha nuanery M Ha CosHue HasbiBa-
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eTCsl S10n2ayued. Bueuwnas nianera, opéuTa KOTopoli IPOXOIHT 3 MpeieaaMH 3eMHO
OpOHTHI, MPOXONHT Uepes BCe 3J0Hramuu jo 180° k BOCTOKY W 3anany. BrympeuHsas
IJIaHeTa, OPOHTA KOTOPOi NPOXOJHT BHYTPH 3€MHON OPGHTHI, MOKET LOCTHIAThH TOJNbKO

Fepxwee coedurenie

bl
EHEUIKER
RaHEmBY

Docmozneg

Sanadkas
Heagpamype

Keadpamype

pomusacmosyue

Puc. 158. Kondurypauus BHyTPEHHHX M BHEIUHHX IUIAHET IS

3eMHOro HaGsiiofare/s. [ — HauGOoMblIAsi BOCTOUHAS 3JOHTALHS,

2 — HHXHee COoeJlHeHHe, 3 — HauboJbIIas 3anagHast 3JIOHTaLMs,
4 — BepxXHee COeJUHEHHE.

ONpeJieNeHHOR MAKCHMAJIbHON 3/OHTAUH — HAubOAbULeL; B0CMOUHOL WIH HaubosbuLer
BaNaOHOL sA0HeayuL. BHYTPEHHSS TIAHETA BCTYNACT B HugicHee cOedlUHeHUe, KOTA OHa
nepeceKaer npsimylo, coeuusiotyto 3emino ¢ Conumem, u B 6epxree coedurenue, Koria
OHa nepecekaer 3Ty npsmyio nosanu Cosnna.

Buemmnsst nyianera Takme MOKET BCTYNATh B Gepxee coedunerue (MIH TPOCTO B
coedunenue). Koudurypamus, Npu KOTOPO¥i s/0HTamus coctasaser 180°, asmBaercs
npomusocmosruem. KOHPUTypauuy, mpH KOTOPHIX HAIpABIEHHE HA TJIAHETY COCTAB-
JIsieT NPSIMOI yroJ ¢ HanpapfenneM Ha CoJIHIE, HASBIBAIOTCS 60CMOUHOL WK 3anadnod
Keadpamypanu.

BHyTpeHHIOI0 IIaHeTy Jyuie BCero HaG/IoAaTh BOIH3H HAHGOJbILEH 5/0HT A —

BOCTOYHOH HJM 3anagHoii. BremHion IUIHETy JIydile BCEro HaGMoJaTh B NPOTHBO-
CTOSTHHH.

3

JlanHble 0 MjaHeTaxX W APYrue CBefeHUs

Crnenyrouye MpHMEYaHHst K JaHHBIM B Tabsl. 3 3aHYMEPOBAHL! B COOTBETCTRBHH C HO-
MepaMH CTpOK.
1. OnHa.acTponoMuueCKas eMHANA €CTh CPeiHee PACCTOsIHIE 0T 3emiu 10 Cou HIa;

oHo paBHG 149 598 000 xm. Cpennee paccrosmme oT 3emyH 10 Jlyner 384 402 km;
MaxcumanbHoe — 406 701 xm, MUHHManbHOe — 356 414 Km.
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S

0

28
616
25¢

332 500
1,41

5700°

gg‘*} CH,, H,|CH,, H,| Her | Muoro

4,8
?

?
1534
0
0,15?

47 475 | 43770 | 58007 |1 392 000
0,17 |1 204 000

17

Ta6aunma 3

1°,8
40
17,60
2,41
1,50
91,9
2
0,62

Henryn [[Tnyron| Connne
5,5

1647,8 |248",4
17,006 [17,004
0,009 0,249

I5ETT

19,182 | 30,058 (39,518
847,01
1%,012
0,047
0°,8
6,8
1/17
51
14,31
1,53
1,03
219
101,8
5
0,66

Ypau
—210°? [ —220°? |[—220°

9,539
297,46
17,035
0,056
2°,5
9,65
1/10,2
736
95,07
0,71
1,17
10%,6
—180°
9
0,50

109,2

Cartypn
36,2

119 000

H,,

5,203
117,86
17,092
0,048
1°,3
142 910
1/15,2
1320
317,47
1,53
—145°
12
0,51

Onurtep
12,8
2,64
60,7
91,9
CO,,H,0|CH,, NH; |CHy,

H,, He?

Mapc
1,524
687¢,0
0,093
12,8
24,1
6791
1/120?
0,150
3,97
0,38
5,04
241,6
24°
0,15

\

J'ly\ga
1,000
29¢,53 | 779¢,9
0,05
5%
1,03
3,34
0,165
92373
100°
Her
0
0,07

27°,3

Ceederus 0 naaxnemax

b 52
1,0
11,11
€0°
1
0,35

‘Her |CO,,H,0| Muoro

0,017
1,000 (0,01229| 0,1077

1,000 |0,0203

23956

29,7
12 756,3(3477,02

0°,0
1/298,35( 1/2000

3emas
1,000

2

0,723
?
0,878
0,814
i
0
0,76

(c—cyTrH, r—roxer) | 87¢,97 | 224¢,70 [365¢,256| 27¢,32

3| CHHOZHUECKHH MepHOL

Benepa
0,007
3°,4
34,9
12 260
0,89
10,3
2252
540°

Mepky-
pui
47,8
4844
?
(3emasi=1,0) | 0,055
0,054
5,5
0,38
4,2
88¢,0
416°
0
0,058

.

BpalleHHst

.

OTOXK/J1eCTBJIEH-

. . |115¢,88| 583¢,92

1,0)

aTopHaJIbHBIA JHa-
q—uya-

epunuik) | 0,387

il mepuog
y6eranus

paccTtosinue

CpeieHu s

CBl, M— MHHYTbI)

15 [ MakcumasibHag Temme-
parypa noBepXHOCTH

(°C)

16 | Ca3wi,
Hble B aTMocdepe . .

17 | Uucno cnyTHHKOB . .

BepXHOCTH (3eMast
18 | Ans6eno

1,0)

MeTp (ki)
JKaTHe Ha M0JI0cax
13 | Cxopocts

(xm/cex)
(c —cyTKH,

ot CoJiHIA (aCTpOHO-
14 | ITepuon

(CyTKH, TONBI)
4 [9xcuentTpucuret op6utsi| 0,206

MHUECKHE

2 | Cunepuyecku

5 | Haksonenue opOUTH K
SKJIHNTHKE

6 | OpGurasbHasi CKOPOCTh
(km/cex)

7| kB

1|Cpennee

9| O6Bem
10| Macca (3emasn=1,0)

11 | [TnotHOCTB (BOJA

8|C

12| Cuaia TsxecTH Ha mo-

|
N
N
N
|

2. CuzepuuecKHii MePHOA ecTb BPeMsi OJHOTO 0OpalleHHs M0 OTHOLICHHIO K 3Be3-
ZaM. B sTofi u ciefyiomei cTpoKax OH BLIDAXKEH B TPONHYECKHX rogax. OIUH TPOmH-
uecKHi rog paseH 365 cym. 5 wac. 48 mun 46,0 cex.

3. CHHOAMYECKH i IEPHOJ| €CTh BPeMs OJHOTO 06palleH s 10 OTHOWeHHIO K CoHILy,
€C/IH CMOTPeTh C 3eMJH.

4. Onpenenenne cMm. Ha crp. 27.

6 u 7. [lanbl cpexnne 3HaueHHs. DKBATOPHAIbHBIA JuameTp 3eMiH paBeH
12 756,3 km, a ee nonsipHbiil Auamerp pasen 12 713,6 xu.

10. Macca 3emau 5,476-1021 m.

12. Bec panHoro o6bekTa Ha 3emsle, €C/IH ero YMHOMXHTb Ha KO3((HIHEHTH, MpU-
BeJieHHble B Ta0J. 3, CTAHOBHTCS BeCOM OOBEKTA HA IMOBEPXHOCTH IJIAHETHI.

13. Tlpeamer, BHIGPOLIEHHBI!l HA 3KBATOpE C 3TOH CKOPOCTHIO, JAOJKEH HaBCerja
yATH B MeXNJaHETHOe NpPOCTPAHCTBO (TpeHHeM 06 arTMocdepy npeHeGperaem).

14. Tlepuon Bpawennst Cosnua metsiercst or 25,0 CyTok Ha ero sksatope 10 26,6
CYTOK Ha mmpore 35°.

15. Jlist nuiaHeT 3eMHOI IPYMIbI AaHA TeMnepaTypa MOBePXHOCTH, s MJaHeT-TH-
FaHTOB — TeMrepaTypa aTMoCephbl Ha HeKOTopoM 3hdekTHBHOM ypoBHe. Temmeparypsi
IJIaHET-TUT@HTOB HCIpaBJeHbl 110 COBPeMEHHBbIM AaHHbIM. ([Tpum ped.)

16. COy — yrnexucanrii ras (cm. Ta6s1. 1 Ha cTp. 76 0 cocraBe 3eMHOH aTMochepsi),
CH, — meran, NH; — ammnak. O6/1aka IJIaHET-THTAHTOB MOTYT COCTOSATb GOJMbIIEIO
uacTbi0 M3 KPHCTANJIOB aMmHaka. B mx armoctepax, BepOSITHO, OUEHb OGHJIEH TeHH.

17. Cm. npumeuanus Ha ctp. 15, 173. ([Ipum. nepes.)

18. Aabb6edo ecTb OTHOLIEHHE IOJHOTO KOJHYECTBA CBETA, OTPAMKEHHOrO IJIAHETOH,
K CBeTy, ynaBlieMy Ha Hee.

: Paszauunoie danHole
Ckopoctb cBeta 299 792,5 «m/cex.
mym
[locrosinHasi TsiroTeHHss B 3aKoHe HploToHa <Cwla= G %)

G=6,67-10"8 cm3/e cex?.

[Napannake Connna 8”,7942.

Bpewmsi, Heo6xogumoe cBeTy, utoGbl mpoiit 1 a. e.,=499,01 cex.

CBeToBOii Iojl — paccTosiHHe, KOTOPOE CBET NpOXOJHT 3a 1 ron=9,4605-1017 cx.

YCKopeHHe CHJIbl TSXKECTH Ha 3KBAaTope HA [OBEPXHOCTH 3eMJIH DaBHO
978,036 cm/cex?.

Cxopoctb Bpamenusi 3eman Ha skBarope 0,4626 xm/cex.

4

3Be3jHasi KapTa

INpunaraemas 3Be3jHas kapra (puc. 159) B OCHOBHOM NpefHa3HaueHa JJIs HCIOMb-
3oBaHHs ee ¢ Taba. 5 ([IpunoxeHue 5) AJsT HAXOKJAEHHST U OTOXKJIECTBJEHHS IJIAHET B
mo6oe Bpemst ¢ 1967 mo 1970 rr.Kapra cepepHoii nonsipHoil o6aactu ana Ha puc. 160.

I1Ikana 38e30Hb6LX BeAudur (M), B KOTOPHIX BHIPAXKAIOT GJIECK 3B€3J, SBJSETCS 06-
paTHOH. Buieck 3Be3jbl NepBoii BeJMUMHBI PaBeH CpeJHeMy GJIECKy IBAJNATH CaAMBIX
sIPKHX 3Be3] Ha HeGe. Buieck 3Besinl wmectoii BenuunHbl Kak pa3 B 100 pas caaGee
6/1eCKa 3B€3/bl NI€PBOH BEJIHUYHHE]; TaKHE 3Be3[bl €1Ba BH/HbI HEBOOPYKEHHBIM I1330M
B camble sCHble TeMHble Houd. Kaxpaas mocienyiomasi 3Be3JHasi BEIHYHHA O3HAYAeT
naMeHenue 6yecka B 2,512 ({’/100) pasa. Takum o6pasom, 3BE3/1a LIECTOH BETHYHHBL
B 2,512 pasa spue 3Be3/ibl CeAbMOH BEJHMYHHBI H B CTO pas sipue 3Be3/pl OAHHHALLATOM
BEJIHUHHBL.

Ins cdmblX IpKUX 3Be3J 3BE3/HbE BEJHUMHBl HMEIOT OTPHIATE/bHEIE 3HAYCHHUSI.
3Be3jHas BeNMuHHA camol sIPKOH Ha BCeM HeGe 3Besanl— Cupuyca—pasna —I,42. Ca-
Masi sipKasi U3 nuaner — BeHepa—HHOrAA nocTHraeT 3Be34HOM Besnunubl — 4,3. Torga
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Puc. 159. 3Be3anast kapra, HCNO/Nb3yeMasl BMeCTe C TaGJMLEH 5 s HAXOXKIEHHS TUIAHET.

oHa Gousiee weM B 100 pa3 sipue 3Be3/bl MepBoil BenunHel. IOMHTEp B MAKCHMYME JIOCTH-
raer 3BesqHOW BennuMHel — 2,5, Mapc — 3Be3nHOli BesMuMHBI — 2,8, Carypn —
3Be3JiHOl BesnuuHbl — 0,4, a Mepxypuit — 3Be3jHoil Besnunuel — 1,2. Ypan, asess-
Has BEJHYHHA KOTOPOro 5,7, TEOPETHUECKH MOMKHO YBHETb HEBOOPYMKEHHBIM IV1a30M,
HO BHJISAT €ro ouenb HemHorue. HentyH, Benmumna Kotoporo 7,6, Jerko Ha6aofaeTcs
C COBCeM HeGOJbUIAM TeNeCKONOM, HO OGHAapYMHThb €ro TpyjiHee, yem YpaH.

desp’

Puc. 160. Kapra ceBepHEIX OKOIONOMOCHBIX co3Be3xuil. Jluis
HaO/MOAEHUH OKOJIO 8 uac Beyepa MOBEPHHUTE KapTy TAK, UTOGHI
COOTBETCTBYIOIHH Mecs Obl1 B BepXHEl TOYKE, W BCTAHbTE
JIMLIOM K ceBepy. MajleHbKHil KDYT I0Ka3bIBAET NMyTh CMEleHUsT
NOJIOCA  3KJHNTHKH, OOYC/JOBJEHHOTO ~ NpeleccHeli  Touek
pasHozeHcTBus. Kax/ioe iefienue Kpyra COOTBETCTBYET Mpome-
xyTKy Bpemeny B 1000 set, a Bce 1BHKeHHe 3aBepiuaeTCs NpH-
mepHO 3a 26 000 ner. B 14 000 r. mossipHoii 3Be3joii Gyner
Bera. (ITo Mak-Pas.)

Benepa, IOnutep n Mapc sipue sioGoii 3Be3/ibl, MO3TOMY HX JIETKO OTOXKIECTBHTD
Ha HeGe. CaTypH TOXKe HETPYJHO YBHIETb, TAK KAK JIHIIb HEMHOTHE 3BE3[IhI PeBOCX0-
IST ero no 6Jecky. VHOra nianersl MOXKHO OTOXK/IECTBHTH MO YCTOHUYHBOCTH HX CHSI-
HHS; 3Be3Jibl MEPUAOT Tropasjo cuiabHee, MepkypHil BCerja HaxomurTcst Tak GJH3KO K
Coanny, 4TO He CTOMT CTaparbCsi HCKaTh €ro, 3a MCKJIOYEHHEM MOMEHTOB, KOTJAd OH
HAXOAWTCS B HaHGOJBILEH SJOHIALNM, 1A H TOT/A JIHIUb NPH GJArONPHSITHBIX yCJI0BH-
siX HaOJIIOJeHHI. .

Bhizienienye rpynn 3Be3A B CO3BE3JHs HAYANOCH €le B TIYGOKO#H APEBHOCTH; HA3-
BaHHsl CO3BE3[Mii GOJBIIEH 4aCTBIO JIATHHCKHE, TPeYecKue M apa6ekme. B mociegnue
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rofipl TPAHHILl PA3NHUHBIX CO3BE3JUH GBIIM 0003HAYEHHI N0 MEXIYHAPOIHOMY COTrJa-
menuto. Camasi sfipkasi 3Be3fa B CO3Be3MM OObIYHO 00O3HAyaeTcs GYKBOH «aubda»
(@), cenyiomas 3a Heit — OykBo#t «Gera» (f), TpeTba — GyKBOMH, «ramma» (y) U T. 1. B
NOPsiIKe PACTOIOXKEHHs GYKB IPEUECKOro aihaBuTa, XOTS HMEIOTCs H MHOTOUHC/IEHHEIE
HCKMoueHHs1. MHOrHe 3Be3/ibl TaKiKe HMEIOT H COOCTBEHHbIE HMeHa. Haunbosee samerHbie
CO3BE3/Msl HAHECEHb HAa KApTe H y MHOTHX M3 HUX 3Be3/ibl 0003HAUeHb GyKBamMH @, [3

H . Kapra coziepuT BCe 3Be3 /bl 10 TPETbeH BeJIMUMHEL (C ABYMSI-TPEMS! HCKIIOUEHH IMH)
H DPsill 3Be3]l YETBEPTOH BEJIHUHHEL

Haspanus cambiX fpKHMX 3Be3J JaHbl B TaGa. 4.

Ta6auuna 4

Canmvie apkue 36e30bt
(rabaniua cocTaBJjeHa MO AaHHbIM Xep6ura u YopJu)

A Paccrosi-
HasBanune 3Be3/Has ngiog:)lx
BE€JHYHHA ro,uax)
o Boabmoro Ilca (Cupuyc) LTl D) 9
o Koot (Kamgn¥e) J y o |, DA |Gtk 72 100?
a llentaBpa *) s LRtE o LN e 95 4,3
o Bomonmaca (Apxtyp) . . . . . . .. .. .| —0.06 36
a Jlupwr (Bera) L a1l R e 050 26
a Bosunuero (Kamesma) . . . . . . . ... 0,05 47
P Opuona (Puremn) . . . . . . . .. ... 0,14 &00?
o Majoro Ilca (IIpouwon) . . . . . . . . . 0,38 11
a Opuona (beresbrefize) . . . . .. . .. (0,41) 500?
o DpugaHa (AxepHap) . . . . . . . . . .. 0,51 70?
f llentaBpa . . o « . 0,63 200?
o Opita (AasTaup)’s (S0 N Siike L ada. 0,77 16
a Tempua (Anbmebapan) . . . . . . . . . . 0,86 53
@ HeBEk (COMEA) ™AL o o . e en oot o |eia(OLIT) 260?
o Ckopnuona (AHTapec) . . . . . . . . . . (0,92) 400?
B Buansnenos (I[Tosnnykc) s BN 1,16 40
o Oxuo#t Pui6n (Pomanbrayr) . . . . . . . 1,19 23
o JleGeria (TleHeO it sl v aricitinss aaiiaans. 1,26 1400?
@ JEBas (Berpyim)i soo SR SRS i 1,36 75
o IOxuore K pecrars® 11 (=0 i S L 1,39 400
o Buaussemos (Kacrop) . . . . . . ... .| 41,97 45

*) Bosmee caaGuiii ee koMnanboH — [Tpokcuma IlenraBpa —
saBiasiercs GaMKalieldl K HaM 3Be3J0#.
1)

TopusoHTaNbHAS JHHUS, TPOXOASILAs yepe3 CepeluHy KapTel, — HebecHoll Kea-
mop.

JliiMHHas M30THYTas JHHHs, Nepecekawpulas HeGeCHBIH 3KBATOD, — SKAUNMUKQ.
IITupokas moJjoca, JIsi KOTOPOit SKAMNTHKA sIBJISIETCS NEHTPaNbHOU JIHHUEH, HasbiBa-
ercst 300uaxom. Lludpel BAOIL SKIMNTHKU JAI0T B Tpajgycax Hebecryro 00120my, aHano-
FHUHYIO JoaToTe Ha 3emse. (B Tabn. 5 yKasaHbl J0JTOTH I1aHET B YAOOHbIE st HaG-
JIOJIeHH# wHTepBaNBl BpemeHu ans 1967—1970 rr.) Illkana Ha HHMXKHEM KDae KapThl
ZiaeT npsmoe 60cxoncOerue, BBIpAxKaeMoe B uacax Bpemenw; 24 yaca=360°, orcioza
1 uac = 15°. TIpsMoe BOCXOXKJEHHe AaHAJOTHUHO NOJTrOTe, ¢ TOH JIHIUb pasHumeH, 4TO
OHO OTCUMTLIBAETCS] HE IO SKJIUNTHKE, a MO0 HeGeCHOMY 3KBAaTOpY.
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Beprukanbuas wkana, HaHeceHHas ¢ 06eHX GOKOBBIX CTOPOH KapThl, JeT CKA0-
nenue. OHO n3mepsieTcst K ceBepy (IOJOKHTENBHOE) H K 10Ty (OTPHUATENLHOE) OT SKBa-
Topa. CK/IOHeHHe Ha HeGe SIB/ISIETCS MOJMHBIM aHANOrOM LUHPOTHI Ha 3emie.

Ha kaprte ykasaHa cpeiHsisi INIOCKOCTb Mueunoro Ilytu min ramakruyeckas
IJIOCKOCTb.

Kax noas3osamoecs 368e30HOL Kapmol

[ToBepHUTECH JIHIOM K IoTY, Aepika KapTy nepej coGoit. Ecin Bpemst 8 uac. Beuepa,
Co3Be3/IHsl, yKa3aHHbIe HA KapTe O]l Ha3BaHHeM TEKYIIero Mecsua, OyLyT BHAHBI Ha iore.

B 10 uac. Beuepa CMOTPHTE MOJ Ha3BaHHEM CJIE/YIOLIEro mecsua, B 12 yac. — noj
Ha3BaHHEM CJELYIONEro 33 HUM U T. X. B 6 uac. Beuepa cMOTPUTE MO/ HA3BAHHEM MPEL-
eCTBYyIOWEro Mecsiia. EC/IH Bbl HaXOZHTECh B IOXKHOM MOJyUIApHM, [€PEeBEpHHTE
KapTy «BBepPX HOramMH» H BCTaHbTe JIMLIOM K CeBepy.

%)

I[Tnanerouckaresb

B ta6auue 5 faHbl MOJOKEHHs Hauboslee IPKUX MJIaHeT Ha nepuoj 1967—1970 rr.
OHa 6b11a CTelHalbHO BhlUMCIeHa A5 5TO KHUrH 0o Tabauuam Kapaa Illoxa u npen-
Ha3HAueHa 1/is MCIONb30BAHHS C MpujaraeMoil 3esfHol kapToi (puc. 159). Lluppamu
yKa3aHbl HEGECHble JOJIroThl B rpajycax. Mecronosoxesue NjiaHeT MOXHO HaliTH Ha
3Be3HOM KApTe BOJM3H SKIUITHKH NPH COOTBETCTBYIOUIMX 3HAUeHUAX foaroT. Kypcus
HCIIOb3YeTCsa Jlsi 0003HAYeHHs AOJITOT HA yTpeHHeM HeGe.

Tonrora ConHua ykasawa ais seuepa 13-ro umcia Kamioro mecsuna. Brewnne
naasetsl — Mape, Onutep n Caryps TPyAHO HAXOAHMTB, KOTJA OHH HAXOAATCS HA
HeGe 61u3ko K COJHIY, T. €. BOJAHM3H COEIMHEHHS; NOJTOThbl, HEMOCPEICTBEHHO Mpel-
LIECTBYIOIIHE COEANHEHUIO, IOMEUCHBl 3HAaUKOM . DTH XKe MIaHeThl MOXHO Ha6/1I01aTh
BCIO HOYb, KOIJA OHH OM3KM K TPOTHBOCTOSIHHIO, OTMEUEHHOMY 3Be3foukoii®. Ounm
BHIHbL HA BeuepHeM HeGe OKOJIO ABYX MeCsIeB JI0 MPOTUBOCTOsHUs. IOnuTep HUKOrIA
He GbiBaeT OT SKJIMNTHKH Aaibiue, uem Ha 2°, Caryps — Ha 3°, a Mapc — na 7°. [las
Mapca Takoe 60/1b1I0E OTKJIOHEHHE HaGJI0aeTCst JHIIIb, KOT/a Manera 6JIM3Ka K Mpo-
THBOCTOSIHHUIO (0 HauGosee 6JArONPUSATHBIX MPOTHBOCTOSHUAX CM. PHC. 137). Mepky-
pHii IBHIKETCS OueHb GBHICTPO, NO3TOMY €r0 JOJITOTbl NaHbI Hepes 10-1HeBHbIE HHTEPBA-
g Ecu B Taba. 5 joarora He ykasaua, 3HauyuT, Mepkypui 6esHajeXHO HaGMONaTh
u3-3a ero 6ausoctd K Comumy. Paccrosinne Mepkypus or ConHna npd HanGosibiieit
SJIOHFAIMK CHJIBHO KOJIeGJeTcsl BCIENCTBHE SKCLEHTPHUHOCTH ero opouthl. [lns Kaxk-
joit HanGoJbllefl SMOHTAMH YKA3aHO MO KpaHHeHd Mepe OJHO 3HAUEHHE JOJTOTEHL
Korna B Taba. 5 3HaueHHsi JOATOTHI AaHBI JJ1s YeThipeX mociaefoBaTelbHbX 10-aHeB-
HEIX HHTEPBAJIOB, CYIIECTBYET 6O/IblIAs BEPOATHOCTb OOHAPYKUTb Mepxypuii Ha HeGe
HEBOODYKEHHBIM [J1a30M. BhiGEpHTe HOUb NPUMEPHO B CepE[HHE STOrO HHTEpBAsa.
Ec/iu JaHbl TOJBKO OJIHO WJIM [Ba TOC/EJ0BaTe/IbHbIX 3HAYCHHS], BEDOATHOCTD OTEICKATh
Mepxypuit 6es nomomy GHHOKYJsApa oueHb Mana. B nouckax MepKypus HY2KHO NMOTOY-
Hee OIEHUTb €ro JOJATOTY JUISi 1aThl MEXKAY AAHHBIMH 3HaueHMsIMH J0JToT. [lst JaHHBIX
Joarotr Mepxypuil Bcerja HaxoAuTCs B mMpejesax 6° OT 3KJIHNTHKH.

TlonroTsl Benepsl fanbl uepes 15-1ueBHble nuTepBassl. [l1anera HACTONBKO fAPKa,
4TO HHOTJA €e YaeTcs yBUIeTb oueHb 6u3ko kK COMHIY B Te YHC/A, U1l KOTOPBIX 7071
roTa He BBIUHCJIEHA, HO B 3TMX C/yuasX OHA OKaxKeTcsl BHAWMOH JIMIIb HA OYEHb Hempo-
JOMKUTENbHBI NEPHOL BO BpeMs BEUEPHHX WM YTPEHHHX Cymepek. Benepa moxer
OTCTOSITh OT SKJIHNTHKH Ha 7°.

Korza noarothi Benepsl u Mepkypusi He JaHbl KyPCHBOM, 3TH IUIAHETHl BHIHBL
TONBKO BEUepOM. YTPOM OHH HaG/IOJAIOTCA TOJLKO TOrJd, KOra JOJTOTHl YKAa3aHb!
KYPCHBOM.

Ecau BMeCTO 3Be3fHOH KapThl (cM. puc. 159) Bbl MOXkKe/aere BOCHOJNB30BAThCS
KaKoii-JIu60o Apyroil KapToi, pasjiesinte nuppb, NPUBEJEHHbIE B Ta6I. 5 Ha 15, uTo6BI
NepeBgeTH WX B 4ack BPEMEHH. 3aTeM I0Jb3yifTech LIKAJNOH NPSIMBIX BOCXOXIEHHH
Ha 5TOl APYTof KapTe M HILUTE NJIAHETH BOJM3M SKJUNTHKH, KaK H Ha Kapte, npuBe-
LEHHOH B KHHTE.
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IToroxncerus naarem

Ta6auma 5

Meprypuit

Benepa

IOnu-

= Mapc CarypH
de ik Salse, 13-, 23| 13-¢, 28¢| 13 | 13e | 137
1867
AHBADD sspaashs » 6 wlpe)isne 293 — — — — — | 200 | 120* | 355
DEBPATID) wue) o pailasl 7o S 32| — 342 — | 348 7 | 210 | 116 | 358
MBPE o o wds o s sl iele Pe e 353 — — 357 22 41 | 218 115 1+
ANPEND < o -reiels s e 23| 346 9 — 60° 77 | 205% | 116 5
Maft . oo SodiEpie ERtEE 52 — — — 94 111 196 119 8
VIO RE . oot oo smisynay o Wesmia 82| 95 106112 128 142 | 197 124 11
BIOSTE: 5 T, SRR B | o TR 1y — — — 154 162 | 208 130+ | 12
IABEVOT 1 50 s o e, s, o 141 112 — — 163 — | 223 | 137 12
CeHTABDE, L. N e 170 — — 202| — 149 | 242 | 144 10
OraOpE— o5 SOUGSILEN Tl 200 215 225 — 157 169 | 263 | 149 8*
HosOps &5 ey SR 1 e 08 231 — 212 — 184 201 | 286 | 154 6
MexaGps (el ML Sorass 3 22| — — — /| 218 236 | 309 156 5
1968
THBANE el o e Lyt e 203 — — — | 255 273 | 334 155 6
(o1} 00 o SO LI A S G 324/ 332 — — | 292 311 | 358 | 152% 9
MADPTEINERE EHE . Sl et e 3b4| 318 326 338| 328 346 | 20 | 148 12+
AfEp @R BT R 24 — — — — - 42 | 146 16
Mai o TLIIRE MR S AT 8| — — 8| — — 64 147 20
Hionp ' HEHIRESRE i aseas 8 — — —| — — 85+ | 1850 23
Piogs 1 S | RANECLPONT 112 — 91 — — — | 105 | 155 25
ABEyCTS B8 = IUBTUE e B VARl "ot s emdni=— K HNT 950 AET6] FRUEET5
CetpaGpE T Y % ra o BENCH 171 183 197 207 | 194 213 | 145 | 168 24
@GRAOpLT L AN L RN 21| 211 — — | 231 280 | 164 | 174 22%
EHER0pH TSR, S e 2320 204 — — | 269 287 | 183 | 180 20
JleRa6pBE{l THAGELU T ST 262 — — |0 305 322 | 201 | 184 18
1269
FHBApPEh.. "1 SRS R 294 — 313 — | 340 356 | 218 | 186 19
DEBPAnE. SRR AT S SR T 325 — 301 309 e F2263182395 185 21
MAPT ™. RN R s A 353| 318 342 — Tl —— Sl B 182%* 24
TN e b o A% — — — s 105256 w16 178, 28+
102 R s e s L T 53 64 — — 14 24 | 255 176 31
PHOTEY . S A JR s r, 8 — — 70 37 52 | 245% | 177 35
RionsE. s AN TEIRERANS mf — — — 68 84.| 242 | 180 37
ABEYer o b it 141 162176| 103 120-| 280 | 185 39
Cenpadps'’ .. - u08s | 171| 188 195 — | 139 157 | 266 | 191+ | 38
QG o] i ped o B et 200 182 — | 176 194 | 285 | 197 36*
HoaGpe S0 &0 ST Sy 9300 JBL MR SIS 307+ (20 34
Hleicat pritr = R ON O X 262 —_ — — — |32 |20 32
1970
AHEaDBR, 167, et L i 294| 300 — 284| — — |352 |24 32
DEBDATIE 1] s e 325| 290 801315 — — 15 | 216 33
MWl etk | 353 WA AL ARSI et 35 | 215 36
Aipeynsted M [ CHRERICIRGA 94+ SRl o8 43 62 | 56 | 212*% | 39+
1T o R R 53— L Lo g g | 77 RS0 dg
AT (0H gl s e ot e b 83| 49 61 — 117 134 98 207 47
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[Tpononxkenue

MepkypHu#

= Benepa Mapc Onu- c
= aTypn
e 3 [3-e, 13-, 23-¢| 13-, 28 | !3€ | 13 | 137
........... 1y - — — 152 169 | 117+ | 207 50
.......... 141| 156 168 176 | 186 201 137 210 52
......... 171} —a —d6E i 216227\ 167 215 52
......... 200 — — — 234 — 176 221+ | 51
.......... 23l — — — — 220 | 196 228 48%
......... 262| 271 282 — 223 233 | 215 234 46

Kax naxodume niaremot

Haiigute nannbie roa u mecsin B Tabi. 5. [IpouTute uncio B Tabauue AJs KaxaoH
nJIaHeThl, PUBEJEHHOe Jist GapKaiiniell 1aTel. HaiiiuTe 570 4uC/I0 HaA 3Be3/(HOH KapTe
OKOJIO SKJUNTHKH. MmuTe niianery BOJIM3H SKIMNOTHKH B 3TOH Touke. Tak e MOXHO
onpeeauTs H nosoxenne Connua.

Eciu B Ta6s. 5 HCKOMOE YHCJO He yKa3aHO, 3HAUMT, IJaHeTa CJAULIKOM OJH3Ka
k CosHny M He HaGmojaercs. He uimute nJjaHety, eCid 4MCJIO HMEET NpH ceGe 3HAK
WK Cpasy e caenyer 3a TakuM uucaoM. O6paTuTe BHMMAaHHE HA KyPCHBHbIE yuC/ia
IJIsl TJIaHET, HabJioJaeMblX yTPoM. B TeueHHe mpuMepHO ABYX MecsneB A0 3HAaKa * B
Tab/auIe NJ1aHeTa BHJIHA BeuepoM B BOCTOYHOH 4acTH Heba.

Benepa u IOnutep sipue Bcex 3Be3l. Mapc, Moxer GbiTh, 4yTh cnabee Cupuyca —
camoit sipkoil 3Beasbl. CaTypH HeMHOTO ciaee, HO BCe e sipkas muiaHera. Mepxypuii
HCKAaTb OYeHb TPYJHO.

06 onpenenenuy Koudurypauuii nnaser npourute B Ilpunoxenuu 2, a o 3pess-
Hoil kapre — B Ilpunoxenuu 4.

I1pume p. Haiitn nonoxennst nnaner 24 centsops 1968 r. Ha crp. 248 s
centsiops 1968 r. nmaxomum caenywomue jannpe: 171° nas Connna sa 13 centsiops,
207° nas Mepxypus Ha 23 centsiops, 213° mist Beneper Ha 28 cenrsipsi, [45° — st
Mapca, 168° — past ¥Omutepa u 24° — nas Carypua. Takum o6pasom, MOmnurep —
GJM3 COeJIMHEHHsI M HEJOCTYIEeH Juisi HabmogeHui, Mapc Takke ne BujeH. Benepa xo-
polo BUJHA Ha BeuepHeM HeGe, CaTypH MOXKHO HaG/M0aTh MOYTH BCIO HOYb. Mepkypuit
6yler TPYAHOHAO/II04aeMbIM OOBEKTOM B YTPEHHMX CyMepKax.

6
Bospacr Jlyasl

Bospacr JIynbl H3MepseTcs B JHAX, NPOWIENIHX C MOMEHTA HOBOJIYHHsI: 7 IHEH —
neppas uerBepTh, 15 juell — nomHOJyHHE, 22 IHS — TpeTbsi ueTBepThb. JlanHbie
Ta6n. 6 nosyueHsl C HCIONBb30BAHHEM MPOCTOH dopmyabl, nanHoit Xapsu BJ. British
Astron. Association B 1941 r., H yka3biBatoT Bo3pact JIyHbl Ha HYJIEBOH [€Hb Ka}J0ro
mecsiia ¢ sinpapst 1961 r. no neka6pn 1990 r.

Kak onpedeaums eo3pacm Jlyno:

Cnoco6 I. C npuvenenuem taba. 6 (roguoit nas 1961—1990 rr.). Haiitu B Ta6a. 6
TpeGyemblii rog u Mecsin. UTo6bl nosyunth Bospact JIyHbl, COOTBETCTBYIOMHUI JanHOH
zare, NpUGAaBHTL K MPHBEJEHHOMY B TaGJHIeE UHCJTY YHCJIO, COOTBETCTBYIOIIEE HIO
nansoro mecsina. (Ecmm cymma oxaxerca Goabure 29, Boiectb 30.) Omm6ka o6bIuHO
cocTaBisieT OKoJIo 1 ;Hsi, MHOTZA 2 JHd. ]

ITpuwme p. KakoB Oeut Bospact Jlynn 24 nexa6ps 1964 r.?

JlAs nexa6ps 1964 r. Ta6a. 6 naer umcno 26. INostomy Bo3pact JIyHer 24 neka6ps
6b11: 26--24—30=20 aueii. Jlyna Gbuia 61uM3Ka K TpeTbell ueTBEPTH M Ghila BHAHA
6J113 [OJYHOUH HA BOCTOKE.
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(suBapp 1961 r.—pmeka6ps 1990 r.)

Tabauna 6
Boapacm JIyno. Ha nyiresoi dewv Kandozo mecaya

A g_ A £

o = 3 5 © 2 2 &

< ol & o 2 2 > e = © s

= T L | = E 9 S 5 z z 3 b

R e | = < = = = < ©) o = IS¢

1961 | 13 | 14 | 14 15 16 17 18 19 20 21 29 23
1962 | 24 | 25 | 256 | 26 27 28 29 0 1 2 3 4
1963 | 9% 46 |26 7 8 9 10 11 12 13 14 15
1964 | 16 | 17 | 17 18 19 20 21 22 23 24 25 26
1965 | 27 | 28 | 28 | 29 0 1 2 3 4 5 6 7
1966 | 8| 9| 9 10 11 12 13 14 15 16 17 18
1967 [ 19| 20 | 20 | 21 22 23 24 25 26 27 28 29
1968 | O 1 1 2 3 4 5 6 7 8 9 10
1969 | 11 {12 | 12 13 14 15 16 17 18 19 20 21
1970 | 22 (23 | 23 | 24 95 26 7 28 29 0 1 2
1971 3| 4| 4 5 6 7 8 9 10 11 12 13
1972 | 14 | 15| 15 16 17 18 19 20 9] 22 23 24
1973:|425" 2961 26 ['*'27 28 29 0 1 2 3 4 5
TS b el i b 8 9 10 i1 12 13 14 15 16
1975 | 17 | 18 | 18 19 20 21 22 23 24 25 26 27
1976 | 28 1 29| O 1 2 3 4 b 6 7 8 9
1977 1710 [ 11} 11 12 18 14 15 16 17 18 19 20
FO78S| 21019901522 | 93 24 25 26 27 28 29 0 1
1979 [ 124 13113 4 5 6 74 8 9 10 11 12
1980 | 13 | 14 | 14 15 16 17 18 19 20 21 22 23
1981 | 24 | 25| 25| 26 27 28 29 0 1 % 3 4
1S LS Vi O 7 8 9 10 11 12 13 14 15
1983 | 16 | 17 | 17 18 19 20 21 22 93 24 25 26
1984 [ 27 | 28 | 28 | 29 0 1 2 3 4 5 6 7
19853 S 8RN gAT g 10 11 12 13 14 15 16 17 18
1986 | 19 {20 | 20 | 21 22 23 24 25 26 27 28 29
1987 | O] 1 1 2 3 4 5 6 it 8 9 10
1988 | 11 | 12 | 12 | 13 14 15 16 17 18 19 20 21
1989 | 22 | 23 | 23 | 24 25 26 2 28 29 0 1 2
1990 {1 3| 4| 4 5 6 7 8 9 10 11 12 13

Cnoco6 [I. Be3 npumenenus Ttaba. 6.
®opmyna XapBH OOLMHO 1d€T pE3yJbTaT C TOYHOCTHIO
ABYX 1Hel). BuluMC/ICHHS DU 3TOM CJIEAyIOMIHeE:

PasjgeauTh 4HCJIO JieT Ha 19; ocTaBUTb TOJBKO OCTATOK .

YMHOXKHTL OCTaToK Ha 1.
[1pu6GaBUTh /3 OT uncsIa cTo/eTHIl, OTOPOCHB APOOHY!O 4acThb
[1pu6aButh 1/, OT uKc/aa CTOJETHH, OTOPOCHB APOGHYIO YacTb
TIpRGARUTH TSI R nt iiih L Shea W i T A
BoiuecTe YHCJIO CTOJIETHH
IIpu6aBuTh YHCAO MecsilieB, CuMTas MapT mepBbIM (a Qen-

paJib TOCJIEeJHHM (IBeHaAilaThiM) MeCsleM IpeAmecTByio-

Iero roja, fAHBapb — OJAMHHANANATHIM H T.A.) . . . . .
IlpuGaBuTh YMCJIO MPOIIEJIUHX JAHEH JaHHOro mecsiua . .
OV U Tl 28 PR Rl s Sl e
BRidecTr lepaqHoe SORWE NG SR A/ R gl e e

®asza JIyHb (B AHAX) .

nopsiika AHs (MHOTrAA

1964 1. (7)

Ins 24 nexk.

T T g AN

=

st i

[penucnosue penakropa pycckoro nepepoja. . .
[pepucnosue. . . . . .
. IlepBoe 3HakoMCTBO C mJiaHeramu. . .
. Ilouemy comneunasi cucTema He pacnajgaercs. .
. Orxpuitust Hentysa u Ilnyrona. . . .

10. 4Onurep — ruaBencrsylomas naawera. . . .. . . . . . .
11. pyrue nianersr-rurantel — Cat{ps, Ypaﬁ H Hen'fryH t T
12. Tlraners 3emMHO# rpynmnsl — [lnyron, Mepkypuii u Benepa .
18- Fanc, L S A e e ey B e fnles
14. TlpoucxoxkaeHne W DasBHTHE COMHEYHOM CHCTEMBI. . .
Ipunoxenns

. Bausuue JIyun na 3emio. . . .
- Ha6monenuss Jlyner. . . . .
. Npupoxa JlyHet. . . . .

O 0N U W~

COIEP)KAHUE

Beca u pasmepn. . . .

3emisi Kak OOMTeNb KH3HH. . .

L2 3kcon B oueri wi usn il 3 v ir cosaem g i il
WOHDHEY DAl aReT e e MRS W r 1S
. /lanHple O nuaHeTax M JpyrHe CBeJeHHs. . .
. 3me3nnas kapra. . . .. .
. [lnanerouckarens . . . .
< Boapaer JIyHm: - o 0.
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