
Otio;;iHa'lunr Heu;;inecrnoe paCCTOIIHRe rrep1treJ11t1I 'ICpeii x 
MRJ1lJIIfoH·o1B ll<HlJIOMC'I1pO'l1. Eom.maJ1 ocL 0<p6mrLr KOIMeTLI nLI

pa;1nTc11 Tor11a 'lepeii x + 820 MJIH. KM, a 60J1Lma11 noJJyocL 
x+ 820 

qepe;;i --2-- MJJH. 1<M. ConocTanJ111n nep11011 06parueu1rn u 

pacCTOIIHHe KOMeTLI c rrepHO)IOM It paCCTORIIReM 3cMJilf, HMC

eM, no ;iaKouy KerrJJepa: 

2' (x + 820)3 
12= 2' ·1503 

OTRY.118 

x=-343. 

0TpHJ!8TCJJLnLtH pe;;iyJJLTaT )IJJR nenH'IHHLI uJ1m1<ai'tmcro 

paccTORHHH 1<0MeTLI OT CoJJuya y1rn;1LrnaeT Ha HecorJJaconau

uocTL HCXO)IHLIX A8HHLIX ;38)18'1H. ,U:pyrmm CJIOBOMH, IWMCTa 

()O C'l'OJIL ""0POTJ"11!M !llepHOA()l]lt oOipam;eKmI - 2 00\118 - ne 

•torna 6L1 yxo)IHTL OT CoJJHya TaK 11aJ1e1rn, KOK y1rn11ano n po

Mane IK10J111 Bepna. 

RAK B3BECilJUI 3EMmo ? 

Cym;ecTnyeT aneKAOTH'leCKuH pacci;a;;i npo naunnoro '1e

none1<a, noToporo nce~o 6onee YAHBnano u acTponOMHH TO, 

'ITO y'lem.1e y;;inamr, KaK ;1ne1111L1 na;1Lma10Tc11. EcnH rono

pRTL cepLe;iHo, TO HaHoonee y11enaTenLnLrnr 11ocTmKeHHCM 

acTpOJ:IOMOB JJ:Onmno, neponrno, 1<a;1aTLcn To, 'ITO HM y,ll;anoci. 

D ii D e c H T L lf ;3eMJllO, Ha l<OTOpOH ML! ;1mneM, H )l;aneKBC 

HeoecnLIC CBeTnna. B caMOM ,ll;ene: 1rnmn1 cnocoooM, Ha 1<a-

1mx necax MOrne B;3BCCHTL ;3eMJllO H ne6o? 

Ha•n1eM c n;inemm::aiurn 3eMne. Ilpe>1<JJ:e ncero, OTAaJJ:HM 

ce6e OT'ICT, 'ITO c.~e11yeT IIOHHMOTL IlO,ll; cnoBaMn «Bee :;ieM· 

Horo mapa». BecoM Tena MLI Ha;;iLmaeM 11anneH11e, Roropoe 

OHO OK8;1LIB3eT Ha CBOIO onopy, mm HOTIIll<CH><e, KOTopoe 

ono npo11;1no11eT na To•my npHneca. Hu To, HB 11pyroe K ;;ieM· 

ROMY mapy He npuMeHHMo: 3eMnR Hit na 'ITO 11e onnpaeTc11, 
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HR K <1eMy He np11nemena. 3na'IHT, B TOl<OM CMblCJIC ;ieMHOH 

map ne RMeeT neca. lfro me onpe,ll;enun11 y<1enL1e «n;incCHB» 

;3eMnto? OHR onpe11enHJ1B ee Mac c y. B cym;nocrn, nor)l;a 

'MLI npocHM oTBeCHTL naM n naBI<e mrnorpaMM caxapy, nae, 

HHCI<OnLI<O BCAL He HHTepecyeT c1ma, c KaKOIO ~TOT caxap 

ABBHT na onopy HJIH uanir1rnaeT nHTL rrpuneca. II01106HLTC 

cnoi!:CTBa Tonapa BalKHLI 11nR Hae npH no1<yn1<e ,ll;po6H 11nn 

6no•1uoli naMIILI HnH CBHHJ!a AJIR OTRr<IenHR mTop. B caxa

xape nae nnTepecyeT_ 11pyroe: MLI AYMaeM JIRIHL o TOM, 

CUOJILICO CT31'3HOB qan MOiKHO c HH?tl DbIIlHTb. ,UpyrHMH CJIO

B3MH, nae HHTepecyeT KOJIH'ICCTBO ;l8KJllO'la10m;eroc11 B HeM 

nei:gecrna. Ho 11nR n;i•repeHHn ROJIH'lecrna BeffieCTBa cym;e

c-myeT TOJib·KO OA'KH cnoc o6'·: RaHTH, c \KaROJO CMJIOH T eJIO 

npnTRrHBaeTc11 3eMJieH. ML1 npHHeMaeM, 'ITo paBHLTht Mac

caM 0Tse11a10T paBH.L1e KonnqecTBa eemecTBa, a o Macce Tena 

cy,u;HM TOJib:KO no CHJie ero npHTHmeHHH, Tan· KaK npHTH>Ke-

1me nponop!!ROHaJILHo Macce. 

IIcpexo.11>1 I( Becy 3e•rnH, MLI c1<ameM, 'ITO «Bee» ee onpe

.n.ennTcx, CCJill CTaHeT RS,BeCTHa ee Mac ca: eCJIH 6'01 H3M 

Y 11anocL Y3RUTb Macey 3e•rnn, MLI y3nann OLI, c 1rn11010 ;:n

no10 11an11na 6L1 OHa na onopy, 6y11L ona noMem;ena na no,'l· 

CTan1<e_ OJIHil cnoe:ii coocTneHHOH noBepxaocTH. 

lbaK, 38,lla'ly onpe11eneHmi Beca ;3eMnn na110 rronuMaTL 

I<aK 11a11a'ly ncq11cnenu11 ee Macc1>1. Iln an pemenun TOT<OB. 

Y3na10T, c K3KOIO cn~oro 1 1<r npHTIIrRBaeTCII TenoM, Macca 

KOTOporo H;3BCCTHa. 3aTeM onpe11enR10T, c 1<a1<010 CHJIOIO 

1 Kr npHTllfHB3JICR 6LI Ha TOKOM )l(e paccTORHHH ;ie~mLtM ma· 

POM. 3 eMnR, I<OHe'l:Ho, npmrRr.lfllaeT 'BO ilmoro pa13 CHJIL· 

Ree, 'leM BLIOpaHHOe ,ll;nR H;3MepeHHn Teno: BO CTOJILI<O ll<e 

pa3 60JILille H Macca 3eMnn, T. e. BO CTOnLKO n;e pa;;i 3e~IJlll 
« TRiKenee» B;3SITOrO TeJia. 

TeaepL . pacc1<a>1<eM npo O,llltH 1t;1 cnocooo11 BLIDonaeHHll " 

llToro IIJl3Ha (cnoco6 Puxapya Ii KpHrap-Ml'HUenu, 1898 r.). 
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106 011.rm Hil cuoco6oe, 
Karoum 6z,r.11a «B/lBe
mena «3eMJIH»: Becu 

npotjJ. Puxapga. 

Ha P'Ke. 106 BL> BH.!IK'.l'e secbl, npe.n;

Ha11Ha'le<H.Hble ,ll;Jrll '1'011'0, 'ITOOLI ~

MepwrL, C crtarI{QID •CHJIOl-0 1 l(r 11pwr11-

l.'IH!Bae'11Cll OIIJI01IIIHbllM CM£H!!OBLl;Jl1 lI(Y-

60»1 n 2 M BLHlOTbI. Ky{) ~1'0"' Ha 

pr111cy1mrn illl;'lo&pametH :iawTp>rx•onaH

HL•M 1rnar.n;paTo~t. B HeM nrpocmepJie

HLI )llBa omeCHLIX crrntHaJia, qeperii no

'l'OpL1e mp'C),ll;eTbl u.mrypL1 e qarw:irn~m. 

K o<a>"IJl.O•f)" nmryipy no.n;meUICJThI .n;ne 

'la'ill!Gf: mepxnn11 IH IDHK.l·rHll. Ee.Ju~ 

Ha qaruicy I [JOMeeN!TL rpy:i A, a Ha 

qa11my IV-ypaoornBeumma101.g11e 

erro ·11Wp!ll, TO uec vHrpL lIIe o)'IIl;eT 

cr.povo palBeH 11ecy rp)"ila. He oy,n;eT 

IllOTO•ty, 'ITO n•pII, xaxo.n;meL n o .u 
CrIDJJHgO.BL>M h-y'OOM, O'l'Tlll'HB8IOT>Cll HM 

aue·px; ,rpyii me, noMeigeH111>m 1H a .u KyOO>r, npwrmrHllaeTeH 

He TOJILKO 3eM;reli, <HO H OB'HIH!:J,OBoli ~rneeoli. EeJIH H'CTJU!lfb1li 

u ee rpyiia o'lfo:iaa'IHM q:epeii A, H·eTHRH.Liii: 11e<: noJIO>KeRHbIX 

rnph - qepeii Q, a npnT11lKe1rne rpy;;ia (n rHpL) CBHH!:J,OBhIM 

KYOOM - 'lepe;;i x, TO Ha '18UII(e I rpy;;i oy,n;eT YBJieKaTLCll 

BHR;;I c CHJ1010 A + x, n1pH me Ha 'tanme IV - c cnJioIO 

Q - x . TaJK IK.aJit BeCLI u paDHOJJerom, TO 

A+x=Q-x, 

OTKy,n;a 

A=Q-2x. 

OoMeH11eM rnpH n rpy;;i MecTaMH. Tenept> rnpH yeneKamTeR 

BHH;;I e enJiom, Ha x oOJILUieIO HX HCTHHHoro eeca, a rpy;;i -

c c11JI010, na x MeHLwero HCTHBHoro ero neca. On11TL HCTHB· 
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nLIH sec rpy;;ia A 6y,n;eT Ha 2x MeHLwe eeca ypaenoeemHna· 

W!!!HX ero rnpL Q,. 0 B ca•rnM ,n;eJie: 

A-x =Q,+x, 

A=Q, + 2x. 
;311a'1HT, 

Q-2x=Q, + 2x 

u, cJie,u;onaTeJIMto, 

4x=Q-Q1; Q-Q, 
X=--4- · 

Ta1( MLr Haow . .n;wM x - ·cwry, c l<'o'l'opoii <ll>HH!JO.!lhlH Kyo npH· 
TRfl1B3CT TCJIO A. 

OnhtT 6w11 npo,u;enaH c ne1n111aH1neH TfilaTenLHOCTbIO. 

B Te'lleHu:e ruecTn MecHyen BhlilOJIHCHbI 6LIJIH COTHH ·ra1tux 

B;IBenmBa1mii, a ;;iaTeM B;;IHT cpe,a:1mli pe;;iyJILT3T. BoT oH: npH 

11cce cmrnyoBoro Ky6a 100 000 Kr H rpy;;ia A - 947 Kr, pa;;i-

1rnya npH o6Meee MeCT3MH rpy;;ia Jf rHpH COCT3BJIHJI3 2,733 Mr 

(Tal\aa HuqTo:nnran B eJIH'lHHa pemaeT ncro ;33Aaqy) . 

Pa;;i,n;eJIHB 2,733 na 4, y;;iHaeM, 'ITO CHJia npernmeenH 

CBHHg,onoro I<y6a panHa 0,683 Mr ,ll;JIR rpy;;ia 947 r. Jlerno 

pacc~UIT3TL, 'qTO A JUI llOJIHOro KHJIOrpal\fMa Olla COCT3BJIHeT 

0,721 Mr. PaccT011uue rpy;;ia OT yeeTpa np>1T11meeu11 ce1rngo· 

noro 1ty6a (peopo ero = 2 M) npeMeM panHLIM 1 M. 3e•rnoii 

map npuT11runaeT 1 Kr c cnJioIO, I<oue•rno, I Kr, T. e. 

l 000 000 Mr, - HO c paCCTORHJfll He-1 M, a 6 370 000 M (pac

CTORHBe .n;o J!CHTpa 3e•rnH). 3ea'IHT, ecm1 obi see eeigecTeo 

3cMJIH 6b1JIO cocpe,n;OTO'leHo B ee g,eHTpe, a 1 Kr HaXO,ll;BJICR 

B 1 M OT Hero, ;3eMJlll npHTRnrnaJla 6LI ero c CBJIOIO B 

6 370 000' ·pa;;i OOJ1Lrne10, 'leM 1 000 000 Mr, T. e. c CHJIOIO 

6 370 000' x 1 000 000 Mr, 

18 BauuvaTem.eu &0Tpoao1n1R 1818 
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BHHgi:>BblH me Kyl> npHTfirHBaet ero c CHJIOIO 

0,721 Mr. 

Cima npHT.amemrn ;3eMJIH 6oJibllle eHJibI npHTJUl\eHH.H t\yoa 

6 310 ooo~ . 1 ooo ooo 
B 0,721 p~. 

Eha BeJIH'IHHa paBHa 5,6 X 10°. EoJI ToqHblH pacq T, 

ytrnTLrna10m11:H BTopoeTeneHHhle o6eTOJIT JibeTna, I\OT pbtMH 

npeae6pernu Mhl, .u;aeT HeeKOJibKO OOJibID e qBeJio: 

6 x 1010
• 

CJie,u;oBaTeJibHO, ~eMHOH map o6Jia.u;aeT Maeeou n 6 X 1019 

60Jibme10, qeM Macca emrngoBoro Kyoa panaa.a 100 000 Kr. 

0'1lcro~a o[]]pe)l.eJil.He"llen Ma1oca, a CJI )l.Omaren'b!IFo H «:nee» 

;:JeMaoro mapa: 

6 X 1024 
KI'. 

Pe;:1y11bTaT H;3Mepeairil, BbIIIOJIHeHHLIX BHbIMM cnoco6aMH, 

xopomo ooirJiacye'l'oo e ceiPI.ac yxapaiHHhIM. l'.hax, acrpo:iro

MbI onpe.u;eJIHJIH Macey ;3eMaoro mapa. l\'ILI BMeeM IIOJIHoe 

np.aBO eK3;33Tb, qTo OHH B p Be c H JIB ;3eMJIIO, IIOTOMY qTo 

BCHKBH pa;3, Kor.u;a MbI B;3Bem1rnaeM TeJio Ha pb1qamab1X ne

eax, MbI B CYJ1!HOCTH onpe)l.eJIHeM ae n e c ero, ue caJiy, c 

K31\0IO OHO npliTHfHBaeTeH ;3eMJie:fr, a M a e c y: Ml>I ycTaHaB· 

JIHBaeM JI:~Ullb, qTO M a e e a TCJia paBHa M a c ·~ e rHpb. 

ll3 qEro COCTOHT HE~PA 3EMJIII? 

;3.u;eeb yMeCTHO OTMeTHTb onm6Ky, KOTopy10 npHXO)l.HTeR 

BC'l'pe"tlall'b B rnorryJimpHbIX mBIBTax 111 CTaTMIX. B C'I'pC'MJie'll1li\ll 

ynpoCTHTb H;iJIO>KeHHe aBTOphl npe,u;eTaBJIHIOT ,ZJ;CJIO BpBemB· 

B8HB.R ;3eMJIH TaK: y1.1eHbie H;:JMepBJIH epe.u;im:H Bee 1 CMS Ha· 

meli nJiaHeTLI (T. e. ee y.n;enhHhIH Bee) u, BLI1IBCJIBB reo

Me'I'pH'leeKB ee o6'1teM, onpe.u;eJIHJJH Bee 3eHJiu YMJIOiKeHHeM 
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ee y,n;eJibHoro Beea Ha OO'heM. YKa;ibIBaeM:bIH nyTI., o,n;aaKo, 

tteocyrueeTBHM: HeJil>p.H Henocpe,n;eTBeHHO H;:JMepHTb y,n;eJib· 

HblH Bee ;3eMJIH, TaK I\3K HaM ,ZJ;OCTynHa TOJibKO epaBHHTeJibHO 

'I'OHKaH Hapymaaa ee 060JI01.1Ka 1 u HHqero ne H;i3BeeTHO o 

TOM, H;:l KaKHX Be:m;eeTB eoeTOHT OeTaJibHaH, ;:JHaqHTeJibHO 

uoJibI.Cia.H qacTb ee oo'beMa. 

Mhl yme pHaeM, 'lJTO ,u.eJio npoucxo,ZJ;'HJIO aao6opoT: onpe· 

.n,eJieHHe MaeehI ;JeMHoro mapa npe,n;meeTBOBaJio orrpe,n;eJie

HHIO ero epe,n;HeH IlJIOTHOCTH. 0Ha OI\3;33JI3eb paBHOH 5,5 I' 

Ha 1<.y6. cM, - ropa;:J,n;o OOJihme, qeM cpe,n;HHH IIJIOTHOCTb no

po.u;, eOCT3BJl.HlOfilHX ;3CMHy10 K 0 p y. ;ho YI\3;3bIBaeT Ha TO, 

~1To B rJiyoHHe ;:JeMHoro mapa ;:JaJiera10T oqeah THmeJI:oie Be

mecTBa. Jlo HX npe,D;IIOJiaraeMOMY y,n;eJibHOMY Becy {a TaKme 

H no .u;pyni:M OCHOB3HHHM) H3,U:O .u;yMaTb, qTo .a,n;po HameH 

IIJiaHeTbl COCTOHT H;3 m e JI e ;3 a. 

BEC COJIH~A II JIYHbl 

:KaK HR CTpaHHO, nee )l.aJieKoro CoJIHga oKa;:J:ornaeTcH He

cpanHeaHo npo:me onpe,n;eJIHTh, -crnM Bee ropa;3,n;o 6oJiee K aaM 

OJIH;:JKOH JlyHb1. (CaMo co601-o pa;3yMeeTc.a, qTo CJIOBO «Bee» 

no OTHOlllCHHIO K ~THM CBeTBJiaM Mbl ynoTpe6JIHeM B TOM 

;Re ycnoBHOM CMhICJie, KaK u ,n;JI.a 3eMJI.e: : peqb H,lJ;eT oo onpe

,n;e.11eHHH M a cc bI.) 

Macca CoJIHga Hali,u:eHa nyTeM eJie,n;y10:mero paecym,n;eH.e:a. 

lip Toro, qTo - KaK no1rnpaJI onhIT Puxapga - 100 000 Kr 

B 1 Kr Ha paCCTOHHHH 1 JU npBTHfHBalOTCH c CHJIOIO 0,721 zur, 
1\10)1·\HO BbiqHCJIHTb ~ qTo 1 r npHT.HfHBaeT 1 r Ha paCCTOHHHB 

1 1 CM B;3aiHL\11HOe r:HJI OIO Mr. me 

memrn f ,n;Byx TeJI c Macco10 M H m aa paccTO.HHHH D Bblpa· 

1 
MuaepaJihl ;:le11teoli KOpLI nccJie,u.0Bae1>1 TOJILKO .u.o rJiyonHLI 25 KMi 

pacqeT DOKa~LIBaeT, qTo B MHHepaJioru11eCl\OM OTHOlileHHB H;:lrieaa Bcero 
1/sr. AOJIJI 06'he11a lleMHoro mapa. 
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