dusznyecKmne INPAUYUHbI UBMCHCHUA KJIUMaTa

Beeoenue

B nocnennee BpeMs KiimMaT Ha Hallel MjaHeTe CUIbHO MeHseTCsl. BOIBIIMHCTBO YUEHBIX BUAUT B
3TOM MOOOYHBIH NMPOAYKT TEXHOI€HHOCTH LMBWIM3auuu. [Ipuuem, omsaTh e, OONBIIMHCTBO YYEHBIX
COMHEBAETCA B 3TOM, HO JIPYroro BHSATHOTO OOBSICHEHHS TOMY, YTO MPOMCXOJUT C KJIMMATOM, IOKa HE
npuaymano. C Moeil TOukM 3peHMs, TUIoTe3a O TOM, 4YTO BO BCeM BHHOBAT YeloBeK, BechbMa
COMHMTEJIbHA, T.K. UICTOPUYECKH HU3BECTHBI M OoJsiee ri00aibHble M3MEHEHUs KJIMMaTa, IpUYeM HU O
KaKoll IMBWIM3allUU B T€ BpEMEHa He ObLIO U PeuH, B3STh, HAIPUMED, JICTHUKOBBIE TIEPHUO/IBI.

Paboras Haj wuccieOBaHUMEM COBEPUIEHHO JPYTHUX 3aKOHOMEPHOCTEH, 5 HEOXKHUIAHHO
HATOJIKHYJICS. Ha HEKOTOpbIe (PU3NYECKHUE 3aBUCUMOCTH, N3BECTHBIE U MPOCTHIE, HO, PACCMOTPEHHBIE 10/
HECKOJIbKO HHBIM YIJIOM 3pEHHs, IMO3BOJISIIOIIME COBEPIIEHHO IO-IPYroMy B3IVISIHYTh Ha CBOMCTBa
OKPY’KaIOIIEero MUpa, B YaCTHOCTH, HA U3MEHEHUE KIMMaTa, U, KaK 3TO HU CTPaHHO, OTBETUTh Ha BOIPOC,
[IOYEMY BBIMEPJIN JUHO3ABPHI.

Du3zuueckue npoueccol

Bo3pmeM kpuctain anmasza ¥ MpoBeAeM HajJ HUM HEKOTOpbIe OMbITHL. [lodemy mmeHHO anmmas?
IIoroMy, 4TO OH COCTOMT H3 IPOCTBIX aTOMOB YIVIEPOJA, & HE M3 CIIOKHBIX MOJIEKYJ, U aTOMBI
PacCIoJIOKEHBI HETIOJIBIKHO B Y3JIaX KPUCTAJUTMYECKOU pemeTku. Eciu Obl MBI B3sUTH BEIIECTBO, KOTOPOE
COCTOUT M3 MOJIEKYJ WM BEIIECTBO, aTOMbI KOTOPOr0 IABHKYTCS OTHOCUTEIBHO JPYr ApPyra, TO IpHU
JaTbHEHIIIEM PACCMOTPEHUH TMPOIECCOB, MPUILIOCH OBl TPUHUMATh Pa3IUYHBIC TOMYIIEHHUS, YTO
YCIIOXKHUIIO OBl paccyxkaeHus. [103ToMmy MbI mpoBeieM OMbBITHL HA KPUCTAJUIE ajaMasa.

OnbiT Ne 1

[IpruMem HE3aBUCUMYIO TPEXMEPHYIO MHEPLUUAIBHYIO CUCTEMY KOOPAMHAT, IMPEANOIOKHUM, YTO B
ATOM CHCTEME KOOPJMHAT OTCYTCTBYIOT TPaBUTAIIMOHHBIC BO3JICHCTBUS CO CTOPOHBI CTOPOHHHUX OOBEKTOB
U TIOMECTUM B 3Ty CUCTEMY KOOpAMHAT aima3. PaccMoTpum Cuiibl, AEHCTBYIOIIME HAa JIBa COCEIHMX
aToma, 0003HaYMM HX Kak a U b, B Kpuctayuimueckon pemieTke anMasza. O4eBUIHO, YTO HA KaXKIBIA U3
aTOMOB JEUCTBYET cuia Fi, KoTopas NpuTATrMBaeT aToOMbI IPYyT K APYry, U cuia F,, KoTopas OTTaJkuBaeT
atoMbl apyr oT Apyra. Bekropsl cuibl F; u F, uncineHHo paBHBI Apyr ApYyry W MPOTHUBOIOJIOKHBI 1O
HarpasJeHUI0. [103TOMy aTOMBI B KPUCTAIIIMYECKON PELIETKE HAXOAATCS B PABHOBECUU.

2 1
m (1)
F=F=G"
r
'ne m Macca aroma yriepona, G — rpaBUTAallMOHHAs IOCTOSIHHAS, F- PAaCCTOSIHUE MEXITY
ATOMaMHU.

OnpiT Ne 2

[IpuMmeM HE3aBUCHMYIO TPEXMEPHYIO MHEPIHAIbHYIO CHUCTEMY KOOpPJIMHAT, MPUYEM LIEHTP 3TOH
CUCTEMBbI KOOpJMHAT OYyAET cOBIalaTh C LIGHTPOM COJHEYHOU cucteMbl. Ha ocu X oTMeTuMm JBe TOUKH A
u B, ¢ paccTosHueM Mexay HUMH COIIOCTaBUMOM C pa3MepaMH COJHEYHOH cucTeMbl. Mbl YMBIIIEHHO
HEepEeHECIN 3KCIEPUMEHT C 3eMJIM B KOCMHUYECKOE MPOCTPAHCTBO Ul TOTO, YTOOBI HE 3arpOMOXKIATh
(dbopMyJibl MONIPaBKaMU Ha BpallleHHe 3eMJIM U JJIsl HaTJIsAHOCTH SKCIIEPUMEHTA.

[TomecTuM B TOUKYy A paccMaTpUBaeMbli KpHCTAJLT alMa3a TaKUM 00pa3oM, 4YToObl aTOMBI a U b
ObUIM pAacCIOJIOKEHbl Ha OCH X, U aTOM a Haxojwica Oimke K Havainy koopauHat. IlpeneOpesxem
IPaBUTALIMOHHBIMM BO3JICHCTBUSIMH Ha ajiMa3 CO CTOPOHBI APYTUX 00beKTOB COTHEYHON CHCTEMBI, KpOMe
KaK TpaBUTALMOHHBIM Bo3zAeiicTBUeM co cTopoHbl ConHpa. Od4eBUAHO, YTO Ha aTOMbI, KpoMe
paccmotpensbix cuit - Fy u F, Oyzner neiictBoBath cuia nputsbkeHust co ctoponsl Connua Fi, nmpudem,
T.K. CHJIa BEJIMYMHA BEKTOpHAs, d3Ta cuja OyaeT JAeicTBOBaTh MO OCH X IO HAIPaBJIEHUIO OT aToMma b k
aToMy a, B CBSI3HM C TEM, YTO aTOM a PAcIojioKeH OJrke K Havaly KoopAauHat. M3 storo cienyer, 4to
CyMMapHas CHJia IPUTSHKEHUS MEX]ly aToMaMH OyJleT paBHa
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I'me M — Macca conHIa, XA — PacCTOSHUE 0 TOYKU A MO OCH X OT Hayajua KOOpJAMHAT, T.€. OT
nentpa ConHeuHol cuctemsl, Fs; — cua mpuTsDKeHUs, BO3JCHCTBYIONIAsE Ha aTOM co cTopoHbl CoHIIa .
Tenepp nepemMecTM KpUCTAII B TOUKY B ¢ coxpaHeHueM opueHTaluu atoMoB a U b mo ocu X.
CyMMapHas cuiia IpUTSHKEHUST MEXIy aTOMaMU B 3TOM ciiydae OyAeT paBHa
2
m mM (3)
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CpaBauM opmynst (2) u (3). Mbl BUAMM, 4TO CyMMapHas pe3yIbTUPYIOLIas cuja MPUTSKEHUS
MEXIy aTOMaMHM M3MEHWIach, MpHYEM, I[E€pBOE€ M3 CjlaraeMblx B 00eux Qopmyiax oOCTaloch
HEM3MEHHBIM, a BTOPOE ClIaraéMoe H3MEHSeTCs OOpaTHO MPOIMOPIHOHAIBHO KBaJApaTy pPacCTOSHUS OT
Connua. 13 storo crnenyer, 4to, MpH yBelIUYeHUU paccTosHus oT COJHIIAa yMEHbIIAETCs CHila, KOTopas
HPUTATUBAET aTOMBI JPYT K APYry U, HA000pOT, pu NpubamkeHud K CONHILy, CHIIa IPUTSKEHUS MEXTY
aTOMaMH yBEeJIMYMBAETCs. 3HAYUT BHYTPU KPUCTAJLIA, PU NEPEMELICHUH €r0 B IPaBUTALMOHHOM II0JIE, B
JAHHOM cily4ae rpaBuTanoHHOM mnone CosiHna, OyJeT HM3MEHSATHhCS Chila B3aMMOJEHCTBHS MEXIy
atoMaMu. MHaye roBOps, BHYTPH KpHUCTajla ACHCTBYeT HEKas KBa3HyIpyras Cuia, CBsi3aHHas C
IrPaBUTALlMOHHBIMU CWJIAMH, KOTOpas IbITAETCS M3MEHMTb PACCTOSHHUE MEXAY aTOMaMM, WIH, IO-
JIPYroMy, U3MEHHUTD IIJIOTHOCTH BEILIECTBA.

OueBHIHO, YTO €CJIM BMECTO KpHUCTaJlIa ajamasa, OyJeT UCIOIb30BaThCs J1I000€ JPYyroe BELIecTBO,
TO OMBIT OYJIET UMETh COMOCTAaBUMBII pe3ynabTaT. OAHAKO, €CIU anMas, B CHITy TOr0, YTO KPUCTaJUIbI 10
CBOEH MPUPOJE UMEET CUIIbHBIE YCTONYMBBIE CBSI3U BHYTPU KPUCTAITIMYECKON PEIIETKH, TPAKTUUYECKH HE
W3MEHUT CBOM, IO KpalHEW Mepe, PErucTpupyemsle, JIMHEWHBIE pa3Mepbl, TO APYroe BEIIECTBO,
UMEIOLIEE MEHBIINE CHIIBI MEKATOMHOI'O B3aMMOJEHCTBUS, MOXET H3MEHUTh CBOE PAa3MEpPbl TaKUM
00pazoM, 9To OyIyT PETUCTPUPOBATHCS U3MEHEHHSI JINHEWHBIX Pa3MEPOB.

KBazuynpyryro cuity MOXKHO 3alMcaTh B BUJIE (OPMYIIBL:
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I'me Fg- kBasuymnpyras cuiia, BbI3BaHHAsh TPAaBUTAIMOHHBIMH B3aHMOJIEUCTBUSIMU CO CTOPOHBI
Oonpmux Macc, k — ympyrocts, r’ — paauyc-BEKTOP, XapaKTEPU3YIOMIMI CMEIIEHUE YaCTUIBl M3
MOJIOKEHUsI paBHOBeCHs, F; — cyMMapHas TpaBUTAIlMOHHAs CHJIA, BO3JICHCTBYIONIAs Ha BEIIECTBO B 1
TOUYKE MPOCTPAHCTBA.

N3 Gopmyns (6) BHIHO, YTO pa3HbIe OOBEKTHI OJIMHAKOBOW MAaCCHI, IOMEIICHHBIC B OJTHY U TY K€
TOUKY MPOCTPAHCTBA, OyJIET MO-pa3HOMY M3MEHSITh CBOM JIMHEHHBIE pa3Mephl, B 3aBUCUMOCTU OT TOTO,
KaKyI0 UMEET yIPYrocCTh.

Takum 00pa3zom, MBI MOXKEM KOHCTATHUPOBATh, UTO NPU HAXONHCOCHUU MAMEPUANbHO20 Mmend 8
2pasUMAayUOHHOM noje, Ha He20 B030elcmeyem KeA3Uynpyedas Culd, 6bl36aHHAS 2PABUMAYUOHHBIMU
cunamu - 83aumMoO0elcmeus, Komopas Nnulmaemcs UMeHumv 00veM UlU  HIOMHOCMb  3MO20
MamepuanbHo20 menda.

AKIIEHTHpYEM CBOE BHUMaHHE Ha 3TOM yTBEPKICHUU.

Mgl ompenenuiau, 4YTO TEJIO OJAHOW M TOM JKE€ MacChl, MOMEHIEHHOE B pa3ju4HbIe TOYKH
MIPOCTPAHCTBA, OyAeT MMETh pa3nuyHblii 00beM. EcTecTBeHHO, 37ech MBI UMEEM B BUIY TaKWe TOUYKU
MIPOCTPAHCTBA, TPABUTAIMOHHBIE CUJIBI B KOTOPBIX Pa3IMYalOTCAd 3HAYUTENIBHO U TaKHE TeJa, YIPYrocTh
KOTOPBIX TaKOBa, YTO OHU M3MEHSIOT CBOl 00bEM MpHU MOMEUICHUH B Pa3UYHbIE TOYKU MPOCTPAHCTBA.
Wrtak, Mbl UMEEM - TEJIO OJIHOM MaccChl, HO Pa3HOTO 00bEMa B Pa3HBIX TOYKAX I'PABUTAIIMOHHOTO TIOJIS,
WM, pacCMaTpuBas ¢ IPYroil CTOPOHBI, mejid 00H020 00beMa U3 paccmampusaemozo ewecmaa, Umerom
DA3HYI0 MACCY 8 PA3HBIX MOYKAX 2PABUMAYUOHHO20 NOJIAL.
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Ecnu MBI cpaBHUM JBa TpeaMeTa OJHOTO 00beMa, HO Pa3HOW MAacChl, Mbl MOXKEM OIPE/IEICHHO
CKa3aThb, YTO TU NPEAMETH HMEIOT pa3Hblil Bec. Cle0BaTENbHO, 6eC MAMEPUANbHBIX e 6 PA3IUYHBIX
MOYKAX 2PACUMAYUOHHO20 NOJISL USMEHAENCA.

OneiT Ne 3

Bo3bmeM BMECTO ABYX COCEIHHMX aTOMOB JBa Tejla a U b, MeXIy KOTOPBIMH CYLIECTBYET
B3auMHOE NpuTshKeHue. Cuiia IpUTSHKEHHUS] MEKy HUMU 10 ycloBUsM ombiTa Ne 1 Oyzaet paBHa:

m,m (7)
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[TomecTyM 3TH /1Ba Tella B MOJI€ MPUTSHKEHHSI TPETHETO Tela, UMEIOLIETro 3HAYUTEIbHO OOJIbIIYIO
Maccy M.
Jns narnsgaoctn Hapucyem Puc. 1.
Y
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/ X
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[Tpumem, 4to Teno ¢ Maccoik M NHOCTOSHHO HaXOAUTCS B Hadaje CHUCTEMbl KOOPJAMHAT,
|[AC| = R;|BC| = r

[TpennonoxumM, 4To TEJIO a HMMEET OOJIBLIYI0 MAacCy 10 OTHOILEHHIO K Teldy b M pacnoioxeHo B
touke B, Teno b pacnonoxeno B Touke C. B 3ToM ciaydyae MOXHO 3amucaTbh (OPMYIYy HPUTSHKEHUS
MeXIy Tenamu a u b.
F,=F+F =Gl MM ®

2 R2

r
B sT0ii (hopmyIie BUIHO, UTO K BEKTOPY CHJIBI MIPUTSHKEHUS MEXKIY TEIAMHU, PACIONIOKEHHBIMH B
toukax B u C 100aBWICS BEKTOP CHUIIBI MMPUTSHKEHUS MEXKTYy TeJIaMH, PacloyIoKeHHBIMH B Toukax A u C.
Tenepp nomensem mectaMu Tena a u b — nomectum tenno b B Touky B, a Teno a nmomectum B
touky C.
®dopmyna IpUMeET BUA:

9
FGa:E'l'Fb:Gmamb+Gm“M ®

2 R2

r
CpasauM popmynst (8) u (9) u yBUANM, YTO TIEpBOE cllaraeMoe B 00enx GopMmyliax HeM3MEHHO, a
BTOPOE ClIaraeMoe M3MEHSETCs, IpuIeM
(10)

M M
m, > m, [ Gm]‘;Z >Gm;;2 0 F,,>F,

N3 ¢opmyner (10) BuAHO, YTO CHiIa MPUTSHKEHUS MEXKIY TeJaMU 3aBUCHUT OT WX B3aWMMHOTO
PaCTOI0XKEHHUS.

MEl Y6GJII/IJ'II/ICB, 4qTO €CJIIM, K CHUJIC MPUTIKCHUA MCKIAY ABYMsS COCCIHUMH TCIaMH, )106aBJ'I$IeTC$I
CHUJIa MIPUTSKEHUS. CO CTOPOHBI TPETHETO Teja, UMEIOIIEro Topa3ao 0ojee BICOKYIO CHITY MPUTSKSHHUS 110
OTHOIICHHUIO K CHUJIC NPUTSKCHUA OTUX ABYX TCJ, TO IO YCIIOBHUIO 3aJa4yu, K CHUJIC MPUTAKCHUA MEKIY
HUMU 100aBIIIETCS aJIMTUBHAS CUJIA, KOTOPAs SIBISIETCS CUJION TIPUTSHKEHUS CO CTOPOHBI TPETHETO Tena.

Ucxons uz atoro, popmyis (8,9), B 00111eM BUIE MOXKHO 3aIUCaTh
FG=E+AF:Gm;Tb+Gn;Af (11)
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YTo roBOpUT O TOM, YTO PACCTOSHUE MEXKAY COCETHUMHU TeJIaMH 3aBUCUT OT CHJIbl IPUTSKEHUS
CO CTOPOHBI TPETHUX TEI.

Pacuemuwt

W3 onbita 3 Mer BeiBenu opmyny (11), HO, mpu 3TOM HE 3HaeM, HACKOJIBKO CHIIBHO BIMSAET Ha

mM
OOIIIyI0 TPaBUTAIIMOHHYIO CHJIY BTOpOE ciaraemMoe B Qopmyie, a uMmeHHo G R Bos3moxnao, 3TO

BIIUSTHUE HACTOJHKO HE3HAUUTEIBHOE, YTO MBI MOXKeM MM MpeHeOpeub? J[ms Toro, 4yToOBI 3TO Y3HATH,
IIPOU3BE/IEM HEKOTOPHIE PACUETHI.

[TomecTuM Hauaao cUCTEMBbI KOOpAUHAT B IeHTP COJIHEYHOI CUCTEMBI U IPUMEM, UTO Tela @ U b
UJCHTUYHBI U BEC KaXJ0ro u3 HUX paBeH | kr. [IpumeM, uTo paccTosiHuE r MEXKIy HUMHU paBHO 1 cMm.
Teno ¢ 6onpiioi Maccoit — 3to CounHile, ciaenoBaTesbHO, Macca M Oyznet paBHa macce Connna. Tena a u
b momecTuM npuMeEpHO Ha opOMTYy 3emin M paccrosHue R mpumem paBueiM 1,41 * 10" cm. D10
paccTosiHuE HEMHOI'O MEHBIIIE, YEM PACCTOSHUE 10 3€MJIH, T.K. PACCTOSIHME 10 3EMJIM PaBHO MPUMEPHO
1,5 * 10" cM, HO MBI IPUMEM 3TO YMCIIO JUIS YIPOIIECHHS NaJbHEHIINX PACUETOB C LENLI COKPATUTH
CJIOHBIE YMCIIa 111 HAJISIAHOCTH.

Hrak:
m, = m, = lke
M =1,989*%10° ke
r=lecm

R=141*%10"cm
[ToncraBuB 3HaveHus B popmyiy (11), momydnm

* 30 % 30
Fy =G, g Gy, 1989*10 2H= L+ 1,989 1026 - Gli+1%10" (13)
r R H (1’41*1013) H 1,989 *10
U3 ¢opmynst (13) BUAHO, YTO OCHOBHAs COCTaBIAMOIIAS CHUJIBI — O5TO TPaBUTALMOHHOE

BO3/ICIICTBHE CO CTOPOHBI OOJIBIINX MAacc, B JaHHOM ciy4ae, co cTOpoHbl CoHIIA.

Teneps MOCMOTPUM Ha AMHAMHUKY MU3MEHEHUS IPaBUTAIMOHHON cuiibl. [Ipeamnonoxum, 4ro Tena a
u b nepemectunu naneie ot CosHia B 2 pasa, T.e. HEMHOTO 3a opouty Mapca.

m, = m, = lke
M = 1,989 *10°° ke
r=1lcm

R=2%(1,41*%10")cm

oo oM oomM _ f 1989107 F
¢ r? eR? " 4la1*10")° |

* 30
H“’ 1D1,989 10

4 1989*1026%: G(l+0’25*104) (14)

Yro 310 03HauaeTr? Eciy MBI MPeaNonaokKUM, YTO TE€IaM a U b COeIMHEHbI MEXIY COOOH HEKUM
CTEp>KHEM, pacIloNIaraloluMCs 10 OCH X, TO Harpy3ka Ha 3TOT CTEp)KeHb MpH yaaneHun oT ConHua B 2
pa3 u3MeHuTcs B 4 pas3a (IIEpBbIM CllaraéMblM B CKOOKaXx MOXKHO IIpeHeOpeub B CHIIy €ro
HE3HAYUTEILHOCTH).

Ecnu npunsate 11000€ MaTepuaabHOE TENO KaK CyMMa Tell €IMHHUYHOW MAacChl, COEIMHEHHBIX
MEXy COOO CTepKHAMH, TO CTAHOBHUTCS TIOHATHA TUHAMUKA W3MEHEHHUSI BO3JCHCTBUS TPABUTAIMOHHBIX
(akTOpOB Ha MaTepUalIbHbIE TEJa.

J1s HEKOTOPBIX YIPOIIEHHBIX PacyeToB 13 GopMyIibl (5) BBIBEAEM elie 01HYy hopMyiy.
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I/ICXO,Z[SI N3 TOI'O, YTO PACCTOSAHUC 7 HUYTOXHO IO CPABHCHUIO C PACCTOSAHUCM R, npuMeEM, 41O
r=1; Maccy Connila M 3anumnieM Kak CyMMy Macc aToMoB yriiepoja M=m", maccy yriepoaa IpuMeM,

COOTBETCTBEHHO, 1.

2
mm"

n-1
_ _m _ 2 m
E'E*FG‘GT*GRz‘GmE“ RZH (15)

Qopmyny (14) MOXKHO YHOPOCTHTH — TaK, Macca aToMa yriaepoia OpoTuB Maccel ConHia
HHMYTOXKHA, I09TOMY 3Ha4€HHEM m’ MOXKHO npeHebpeub, a m™’ npumem pasabim M. ®opMyia IpuMeT
BU/I:

= Ghie M
F, = GDI + RE €cliu IpeHeOpeyb NEPBBIM CIIaraeMbIM B CKOOKaX, TO

M
F, = G? (16)

Kocmuueckue mena

PaccmoTpum, KakuMm 00pa3oM TpaBUTAIMOHHBIE CHIIBI BO3JACHCTBYIOT HA W3BECTHBIE HaM
KOCMHUYECKHE OOBEKTEHI.

[Ipennonoxum, yto B onbiTe Ne 3 Teno ¢ maccod M — 3to 1ieHTp 'anaktuku, Teno a — ComHile,
teno b — 3emmst. 13 hopmyiel (11) cnexyeTt, uro nmpu pacrnonoxkeHnn 3emin Mexay COTHIIEM W IIEHTPOM
[Nanaktukuy, cuna nputsokeHuss Mmexay ComHiem u 3emiiell MakcUMallbHasi, a Mpu HaxoxaeHuu ConHia
Mexay 3emset u nentpoMm [amaktuku, sTa cuia MuHUManbHasg. COOTBETCTBEHHO, PACCTOSTHUE MEXKIY
ComnnieM u 3emuteit Taxoke u3Mensercs mo gopmyae (12).

JeicTBUTENHFHO, MBI 3HAEM, YTO Hallla TUTaHeTa BpamaeTcss BOKpYyr COJIHIIA MO SJUTMITHYECKOM
opoure. [IpumenuB k 3emiie dopmyny (5) otHocutensHo CoJsHIIA, MBI MOJYYHUM, YTO, B IPOLECCE
JIBUKEHMS 0 opOuTe BOKpyr CoHIIA, HA Hee JNEHCTBYIOT 3HAKOTIEPEMEHHBIC HATPY3KH — CIKUMAIOIIIHE,
pyu OpUONMKEHUHN K CBETHITY, U pacIIupsIIoNIne, Mpu yaadeHuu oT Hero. CTpyKTypa Halled IMiiaHeThl
HEO/JIHOPOJIHA, 3€MHAasi KOpa COCTOUT M3 MHOKECTBAa MHUHEPAJIOB, UMEIOIIUX Pa3Iu4Hy0 ynpyrocts. [lpu
BO3/ICHICTBUM Ha 36MHOM IIap HArpy3o0K, M3MEHSIOIINX CBOIO CHJy W HAaIlPaBICHHOCTb, B 3¢MHOU KOpe
MIPOUCXOJNT HAKOIUICHHWE YCTAJIOCTHBIX Je(OpMaIlnii, BIOCIEICTBUN MPUBOISIINX K 3EMIICTPSICCHUSIM.
Kpome 3Toro, n3meHsieTcsi miIoTHOCTh aTMoc(epbl — Mpu HaubombineM ynajieHuu oT CojHIA IOTHOCTh
aTMochepsl MUHUMATbHASI, a TIpu npuoImkeHnn K COHITY IMIIOTHOCTE atMocdepbl 3emin Boitne. Mexos
U3 TOTO, YTO MPOIIECCHl B Ta3ax HOCAT XapaKTep M30MPOIECCOB, Mbl MOXKEM CHeJaTh BBIBOJI, YTO MPHU
W3MEHEHUW TUIOTHOCTH atMocdepbl TOJ BO3JCHCTBHEM TIpaBUTAIMOHHBIX (akTopoB ComHIla,
MPOUCXOAUT M3MEHEHHE JaBJIEHUS TUOO TeMIepaTypbl aTMOC(hEephl, YTO BIUAET HA MOTOAHBIE YCIOBHS
TJIAHETHI.

Ho ce3zonnble m3MeHeHuss Ha 3emie, CBS3aHHbIE C JBIKEHHEM 1o opobute Bokpyr ComHia,
HE3HAUUTEIbHBI. ['0pa3no BaskHEe ISl HAC U3MEHEHHE JIPYTUX MapaMeTpoB.

CoBpeMeHHOI acCTPOHOMHUHU HU3BECTHO, 4TO COJIHEYHAs CCTEMa He SIBIISIETCS [IEHTPOM BCEIIEHHOM,
a eCTh JIMIIIb Majiasi 4acTh Oojee KpynmHoro oopazoBanusi — ['anaktuku. CojlHeUHasi CHCTEMa BpallaeTcs
BOKpYT IIeHTpa ["amakTuku ¢ neproaom obdpamenus npumepao 200-260 muH. net. Paccrosaue ot ComnHila
JI0 LIeHTpa ['amakTUKu cOCTaBliIeT OKOJO 27 ThICSY CBETOBBIX JIET, @ Macca IEHTPAILHOTO CKOILJICHUS
lNamaktukn cocrapmsier mpumepHo 10 mmpa. mace Comnna. Ecoum mbl mpumennm gopmyny (11) x
pacnosioxkeHuto CoTHEUHOM cucTeMbl BHYTpH ['alakTUKH, TO HET HUKAKOTO COMHEHUs1, yTo Ha CoJHIEe U
npyrue terna CONHEYHON CUCTEMBI BO3JEHCTBYIOT TMTAaHTCKHE CHIIBI CO CTOPOHBI LeHTpa [amakTuku
(popmymei(13,14).

[TpoBenem MbIcieHHBIH 3KkcnepuMeHT. [lpenmonokum, uto Mbl mepeMecTwiid  CoONHEYHYIO
CUCTEMY 3HAa4YMTEIbHO Janblie oT neHtpa [Mamakrtuku. Kakue mpoueccel mpu 3ToM mpousoinyr? Bo-
NEepBBIX, UCX0asd U3 Gopmynsl (5) yBenuunutca auamerp CoinHia, npu 3ToM macca CoyHIIa OCTaHEeTCs
npexxHed. M3 atoro crnexyer, 4yTo YBEIMYUTCS IJIOLIAAb M3Iy4arolled MOBEPXHOCTH, CIIEAOBATEIBHO,
Connue Oyner oraaBaTh Oomnblie SHepruu IuiaHeramM ConHeyHOW cuctembl. [lapannenbHo ¢ 3TUM
yBenuuuTCs pacctossuue oT CoiHIa 0 TUIAHET COJTHEYHOW CUCTEMBbI, a OpOUTHI TUIaHEeT OyAyT OosbIie
pUOJIMKEHBI K KpyroBbIM (popmyna 11). 3HaunT, KIMMaT Ha MUIaHETax, HarpuMmep, 3emiie, OyaeT Oolee
POBHBIM, OTJIMYHS 3UMBI OT JIETa TUOO He OyAeT coBceM, JIN0O OHU OyAyT He3HAUHTEIbHBIMU. [Ipu TakoM
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KJIMMaTe pPacTeHUsIM HET HEOOXOIMMOCTH IPHCIIOCA0IMBATHCS K CE30HHBIM H3MEHEHUSM, Harlpumep,
cOpachIBaTh JINCTBY Ha 3UMY M UMETh MOBBIIICHHYIO TOBEPXHOCTh JIUCTHEB AJIsl YIIABIMBAHUS COJIHEUHON
paauanuu. Hao60poT, Ipy CHIIBHOM COJIHEYHOM HM3JIYYCHUU HY)KHO UMETh MEHBIIYIO IUIOMIAb JTUCTHEB,
YTOOBI OHU HE CrOpaJii U HE BBICHIXAJIH.

Huamerp 3eMiu TakKe JOJKEH YBEJIMUYUTHCS IMPU COXPAHEHHWU MAaCChI, TUIOTHOCTh BEIIECTBA
TUTAHEThl YMEHBIIUTCS. YMEHBIIUTCS HE TOJBKO IUIOTHOCTh TBEPIOrO BEIIECTBA 3€MJIM, HO B OOJbIIEH
CTETIEHU YMEHBIIMTCS IUIOTHOCTh aTMocepbl B cuily Oosiee €i1alObIX CHJI B3aUMOICHCTBUS MEXKIY
MOJIEKYJIaMH B Ta3ax — aTMoc(epa CTaHeT 3HAYUTENbHO 0oJiee pa3pekeHHON. YMEHBIIUTCSA BEC KUBBIX
Opranu3MoB, oburaromux Ha 3emie. [Ipu 3ToM, JUIS CyLIECTBOBAaHUS B pa3pesKeHHON aTMoc(epe KUBbIM
OpraHu3MaM HYXHO MMETh MOIIHBIE JIETKHWE, YTO MPUBOAUT K YBEIUYEHHUIO Pa3MEpOB UX TeN, WIH, C
Y4E€TOM MEHBIIIETO BeCa BEIECTBA, BEAET K T'MIAHTU3MY OpPraHu3MOB. POBHBIN KJIMMAarT U MOCTOSTHHAs
BBICOKasl TeMIlepaTypa BO3[yXa MPUBOAAT K TOMY, 4YTO (YHKIMS BO3MOXKHOCTU HCKYCCTBEHHOTO
COXpaHEHHUsl TeMIepaTypsbl Tela, MPUCYIAsl TEIIOKPOBHBIM UBOTHBIM, CTAHOBUTCS M3nuiHed. Kpome
TOT0, TEIUIOKPOBHBIE )KMBOTHBIE MOTPEOIISAIOT OOJIbIIE KUCIOPO/Ia, YEM XOJIOAHOKPOBHBIE, a 3TO 3HAYUT,
YTO B YCJIOBHAX Pa3peKeHHON aTMOC(epsl Y XOIO0AHOKPOBHBIX JKUBOTHBIX MOSBIISETCS MPEUMYILECTBO.

Ha 4ro-To moxoxe, o4eHb 3HaKOMO€, He TpaBiaa Ju? JelCTBUTENbHO, Mbl TOJBKO YTO ONMUCAIIU
COCTOSTHME 3€MJIM B 3IIOXY M€303051 — MEPUOJ PACLBETA T'OJIOCEMEHHBIX PACTEHUN M XOJOJHOKPOBHBIX
JIMHO3aBpOB. M3 3TOro MOXHO MpPEANOI0XKUTh, YTO B Me3030ickuil nepuos ConHeyHas cucrtema
HaxoJWjaach najibiie OoT ueHtpa [amakTtuku, yeM cerogHs. Cpa3y BO3HHUKAaEeT BOIPOC — ABUXKETCS U
ConHeyHas cuctema K LEHTPY ['allakTUKM MOCTOSIHHO, WM TPAeKTOPUS €€ JBI)KEHUS TaKOBa, YTO OHA TO
npUOIMKACTCS, TO YIAISIETCs OT IIEHTPA, T.€. IBMKETCS He M0 KPYroBOH, a MO AIUIMITHYECKON opOuTe.
Jnst Toro, yToOBI OTBETHTH HA 3TOT BOMPOC, OOpaTUMCS K (pakTaMm.

B 1792-1798 rr. ¢paniysckue yduensie XK./lanambep u [1.MernieH, npou3Benn TOUHOE U3MEPEHHE
Iyru Mepuanana mMexay Jronkepkom u bapcenoHoi, B pe3ysbTaTe 4ero Obl YCTaHOBJIEH 3TAJIOH METpa
kak 1*107 gacTu yeTBepTH Mapmwickoro mMepuauana. B 20-x rogax XIX B. u3MepeHus: ObUTH TOBTOPEHBI
XK.buo u JI.Aparo, HO Ipu STOM BHOBb BOCTIPOM3BOJIUMBINA MeTp okazaics Ha 1/11 mm mmaHEEe [1]. D10
MOKAa3bIBAET, YTO pa3Mephl 3eMJIM B HACTOsIIEe BpeMs yBenuunBatoTcs. CiieoBaTensHo, u3 hopmyssl (6)
cinenyet, yto ConHeyHash CUCTEMa BO BpeMeHa Me3030sl HaXOAWjach JAajibllle, YeM ceiyac OT LEHTpa
lanaktuku, 3aTeM MpuOIM3WIACE K HEMY, a B HACTOSIIEE BpeMs BHOBb OT HEro ymajiseTcs, T.C.,
BEPOSATHEE BCEro, JBIKETCS B ['alakTHKe MO AJUTMNTHYECKON opouTe.

[TonTBepkmaeT 3To u cBeneHus, onyonukoBanabie B kaure C.Y. Kepu [2]. «... B 1954 r. nBa
aMepUKaHCKUX Teojora-pazsenuuka Opatest P.T. u V.[[x. Yokepsl u3 mr. Komopamo Takke TOJKHBI
ObUTH BBITYCTHTH KHUTY «[IpoucxoxaeHue u uctopus 3eMinm» 3a CBOM CYET, TaK KaK UX BBIBOJ OBLIU
HEOpTOOKCaNbHBIMU. OHU nucanu: «(ABTOpPHI), 00J1a7asi ONMBITOM, KOTOPBIN B COBOKYITHOCTH IPEBBIIIAET
50 7ner MOBEpXHOCTHBIX M IMOJ3EMHBIX T'COJOTMYECKUX HAONIOAEHUH, W,  CTaJKHUBasCh C BCE
BO3PACTAIOIIMM YHUCJIOM T€0JOTrHYeCKUX (PAKTOB, KOTOpPbIE HENb3s MPUMHUPUTH C KOHTPAKIIMOHHOM
THIIOTE30M, MEIJICHHO M BEPHO BBIHYX/IECHBI OBUTH CKIOHHUTHCS K MPOTHUBOIOJIIOKHOMY BBIBOJY O TOM,
yTO 3eMJIsl YBEJIMUYMBAETCS B 00bEME M UTO MPHUYMHA 3TOTO SBJICHHS JOJKHA COCTOSITh B HEKOTOPOM
paclIMpeHu MmaTepuaia B ILeHTpe 3eMiu. Eciu mpuHATh 3Ty HUACH0, TO SBJICHUS BYJIKaHU3MA U
OpOT€HHUH, 0 CUX MOp OOBACHSBILIEECS HEaJAEKBATHO, HAXOIAT cebe MECTO KaK COCTaBHbBIE YacTH OO0Ien
KapTUHBDY. ..

OcCHOBBIBasICh Ha W3BECTHBIX CBEICHMSX, MOMPOOYEM BOCIPOMU3BECTH HMCTOPUYECKYIO TUHAMHKY
pa3ButTHUs coObITHIA. JIJI1 ’TOTO HAM TOHATOOUTCS PUCYHOK 2.
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eHTp ['amakTuku

" F_max

Ha pucynke Mbl cxemaTM4yHO, 0e3 ydeTa pealbHbIX MaclITaboB, HM300pa3uwiid TPAEKTOPHUIO
JIBJKEHHs COJIHEYHOM CHUCTEMbl BOKpYr ueHTpa ['amaktuku. Ha HEll MBI MOXEM OTMETUTh TOYKY A,
paccrosHue R oT KoTOpoil 10 wHeHTpa ['amakTMKM MUHUMaIbHOE, HO IIPU 3TOM B OTOM TOYKE
MaKCUMaJIbHOE 3HayeHue rpaBuTaluoHHbIX cul Fg. Takke orMermMm Touky B, B KOTOpOW HampoTus,
MaKCHMaJbHOE PACCTOSTHUE OT LIEHTpa [ 'alakTMKy 1 MMHUMAJIbHOE 3HAYEHUE TPAaBUTALIMOHHBIX CHIL.

[Ipn nBrxeHuM W3 Touku A B TO4uKy B, paccrosHue 10 neHTpa ['anakTUku yBeIW4YUBAeTCs,
IPaBUTAllMOHHAs CHJIAa CO CTOPOHBI ['ajakTUKM IajgaeT, COJHEYHAs CHCTEMa pa3pacTaercs, pa3Mepsl
ConHIa U MIaHeT yBEeJINYUBAIOTCS, PACCTOSHUE MEXKY IUIAHETaMHU BBIPACTAET M UX OpOUTHI CTAHOBATCS
Oosiee MpUONIMAKEHbI K KPYroBbIM. [Inomane MOBEpXHOCTH 3€MJIM CTaHOBHUTCS OOJIbIIE, pPAcCTOSHHE
MEXIy MaTepHUKaMH HW3MEHSeTCs, IUIOTHOCTh aTMoc(epbl MajaeT, MOTOK COJIHEYHOW paauanuyd Ha
MIOBEPXHOCTH IIJIAHETHI BO3PACTAET, 3€MJISl CTAHOBUTCS ITOX0KEHW HAa BO3AYIIHBIN IAPUK, KOTOPBIA KTO-TO
OTPOMHBIN HATyBaeT BO3IyXOM.

[Tpu pmoctmwkeHnn To4ykuM B mpomecc paspacraHus OCTaHABIMBACTCSA W Pa3BOPAYMBACTCS B
00paTHOM HaIlpaBJICHUU - MOBEPXHOCTh COJHIIA MOCTENEHHO HaYMHAET YMEHbLIAThCS, OPOUTHI IIAHET
OpUOIMKAIOTCA K HEMY M BBITATHMBAIOTCS, CaMM IUIAHEThl YMEHBIAIOT CBOM pa3Mephl. B 3emHON kope
IIPOUCXOMAT MPOLIECCHI CKATHSL, OPraHUYECKUE OCTAHKHU 101 BO3JACHCTBUEM OTPOMHBIX I'PaBUTALMOHHBIX
CWJI, IpEeBpAIlAlOTCs B HE(PTh U yrojb, OBEPXHOCTh IUIAHETHI «CMOPIIMBAETCS», 00pa3yloTCsi FOPHbIE
XpeOTBHI.

PaccmoTpum, kakuM 00pa3oM 3TH IPOLECChl BO3AECHCTBYIOT Ha KUBbIE OPTaHU3Mbl 3EMIIH.

Kakne >xuBble OpraHu3Mbl JOJDKHBI TpeoOiajgaTb NpU HAUOONBIIEM PACCTOSHHM COJHEYHOM
CHUCTEeMBl OT IeHTpa ['amakTHKU MBI yX€ PaccMOTpenaH. 3HauuT, B Touke B Mbl OMKHBI HAOMIOIATH
HanOoJee MoAXOIAINe (PU3NIECKUE XapAKTEPUCTUKU OKPYKAIOIIETO MUPA JJISl TOJIOCEMEHHBIX PacTeHHH
U XOJOJHOKPOBHBIX JKMBOTHBIX. Pa3smep JKHMBBIX OPraHM3MOB B 3TOM TOYKE [JOJDKEH JIOCTHIaTh
MaKCUMaJIbHbIX BenW4MH. [IpM ABMKEHUM COJHEYHOM CHCTEMBI OT TOYKM B K Touke A pa3mepsl
OpPraHU3MOB JIOJKHBI YMEHBIIATHCS 10 MPUYNHE POCTA CHUJIBI TSKECTH HA 3eMIIE.

B Touke A cuna TspKeCTHM Ha IUlaHeTe OyJeT MakcHMasbHasl, CJIEe0BaTeNIbHO, U pa3Mep >KUBBIX
OpraHu3MoB OyJeT caMmbIM MajeHbKUM. Kpome 3TOoro, B 3Toi TOYKe, Mbl MMEEM MaKCHMAaJIbHO
AIUIANITAYECKYI0 opouTy 3emuin Bokpyr CoJiHIIA, YTO MOAPa3yMEBAeT CMEHY BpPEMEH roja v OoJbline
nepenajspl TEMIIEpaTyp Ha MOBEPXHOCTH 3€MJIM. DTO O3HAYaeT, YTO JKUBBIE CYIIECTBA, KOTOPHIE JIydIle
NPUCTIOCOOJIEHBI K TaKOMy KJIMMaTy, OyayT MMETh NMpeuMymiecTBa. MIMEHHO TakMM HpEeUMYIIECTBOM
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0071a/1al0T TETUIOKPOBHBIE KMBOTHBIC, KOTOPBHIE MOTYT OCYIIECTBISATh KH3HENCATEIHLHOCTh B YCIOBHSIX
OTPULIATENBHBIX TeMIIepaTyp. XO0JOAHOKPOBHBIE )KUBOTHBIE IIPH OTPULIATENILHON TEMIIEPATYPE HE MOTYT
MMETh TOJIHOLUEHHYIO KU3HENEATEIbHOCTh. 3HAYUT, TOYKA A — TEPHOJ paclBeTa TEIJIOKPOBHBIX
KUBOTHBIX.

I[Ipu  nBwxenun CoaHEYHOW CHUCTEMbI OT TOYKM A K Touke B dama BecoB AomkHa
MIEPEBEUINBATHCS B CTOPOHY XOJOJHOKPOBHBIX >KMBOTHBIX, @ IIPU JABMKEHUU OT TOYKH B Kk Touke A Ha
IJIaHEeTe J0HKHO BO3PACTaTh FOCHOCTBO TEIUIOKPOBHBIX )KMBOTHBIX.

Teneps HYXHO YCTaHOBHUTH, HACKOJIBKO IJIABHO IPOUCXOAAT 3TH M3MeHeHus. K coxanenwro,
MEepexo/l OT OJIHUX TOCIOACTBYIOIIUX BUIOB K JIPYTMM TMPOWCXOJUT HE IUIABHO, a CKauykooOpas3HO.
Hcroprueckn HaM W3BECTHBI TOYKH, B KOTOPBIX IMPOMCXOAUT BBIMHUPAHHE OJHHUX BUJOB M Hadallo
pa3BUTHs JApyrux. BeposATHO, B 3TUX TOYKAX MPOUCXOAUT KPUTUUYECKOE HAKAIUIMBAHHE W3MEHEHUH
YCIIOBUH >KM3HU Ha TUIAHETE B KOMIUIEKCE, T.€., TPAaBUTAIIMOHHBIX, KJIMMAaTUYECKUX U Jpyrue (pakTopos.
HaunOonee u3BecTHas TOYKa — MeJ-KalHO30MCKOE BBIMHUpPAHHUE, NMPH KOTOPOM BBIMEPIHM TUHO3ABPHI,
KOTOpOE MPOM30LLI0 IpUMepHO 65 MutH. jieT Hazaid. [locne 3Toil Toukn Ha 3emiie MOCTENEHHO MPUIILIO
TrOCTOJICTBO TETUIOKPOBHBIX JKUBOTHBIX.

[pyras kputhueckass TOYKa, - TaK HA3bIBAEMOE MAacCOBOE IMEPMCKOE BBIMHUPAHHUE, KOTOpPOE
CIIY4HJIOCHh puMepHO 250 MITH. JTeT Ha3akd, ObLI0 OoJiee THOSNIBHO AJIS IPUPOJIBI, YEM MENI-KaliHO30MCKOE,
T.K. B 3TOT MEpPUOJ BBIMEPJO mpuMepHO 95 % Bcex cymiecTBoBaBIIMX Ha 3emuie BUAOB. [locie 3toro
HACTYMHJIA 3110Xa IMHO3aBPOB.

HaneceM 3Tu 1B€ HCTOPUYECKHE KPUTHUECKHUE TOUYKM Ha HAIll PUCYHOK M TorydyuM Touky C — 250
MJIH. JIET Ha3aJ U Touky D — 65 muH. siet Hazan. Ecnu npeanosiokuTh, 4TO0 HAaHECEHHBIE HAMHU Ha PUCYHOK
KPUTUYECKHE TOYKH MPOTHBONOJIOKHBI OTHOCUTENIBHO LEHTPA ['alaKTHKH, TO MBI C JETKOCTBEO MOYKEM
paccuutaTh TO4Ky B. Ilomywaercs, 9To comHedHas CHCTeMa HAXOIWIach B TOYKE, HaUOoOJee yAaleHHOM
oT neHtpa ['anaktuku npumepHo 160 MiH. JIeT Ha3ag. DTO COOTBETCTBYET KOHILY TPUACOBOTO M HAdaly
IOPCKOTO TMEpuojia — BpPEMEHa, KOrja Ha 3emiie TOCHOACTBOBAIM TUTAHTCKUE XOJOJHOKPOBHBIE
JMHO3aBpbl U1 HE MEHEE TMIaHTCKHE rojioceMeHHble pacTteHus. Ho, 3aTtem, Bce HaunmHaeT MeHsATbed. Kak
MBI U PACCUUTAIM, CHJIA TSDKECTH HAUYMHAST YBEIMYMBATHCS, U BEC HamOoliee KPYIHBIX MpeICTaBUTENeH
’KUBOTHOTO MHUpa, HAYMHAET UX yOuBaTh. B neiicTBUTEN HOCTH, TUHO3aBPHI BEIMEPIIU HE cpa3y. BHauane
BEIMUpAIN caMmble OOJbININE MPEICTABUTENNM TPHUPOABI, 3aTEM BBIMHPATH SK3EMIUSIPHI MEHBIIETO
pazmepa. O BpeMeHU BBIMUpPAHHUS TUHO3aBPOB MOXKHO IPEICTaBUTh MO TaOdHIle, B3ATOW W3 KHUTH
B.b.Heiimana [3].

Ha3Banue Bpemsi ru6esin CpenHsisi IVIMHA B M.
Jumionoku Konen ropsr 27
BpoHTO3aBpHI Konerr 1opbl 18
TupanHO3aBpHI Koren mena 14
Uryanononst Komnern mena 10
Kopurozaspsl Konen mena 10
Crnonsl - 5
beremoTsl - 4

B Tabnuume mnpekpacHO BUAHO, YTO, BHAayajle BBIMEPIM TaKW€ TUTAHTHL, KaK JTUILIOJOKH U
OpOHTO3aBphI, BEC KOTOPBIX JOXOJWJ, TI0O CETOMHSIITHUM MepKaM, 10 80 TOHH, a 3aTeM BBIMEpJH Oojee
«MEJIKHE», €CIIU MOYKHO NPUMEHUTHh TAKOW TEPMHMH K TMT'AHTaM B JIECSTKU TOHH BECOM, NPEACTABUTEIN
KUBBIX OPIaHU3MOB.

ITo Bpemenu kputnueckue Toukn C u D munuce, 1o paznuuHelM oneHkam, ot 10 1o 500 Teicsu
JeT — MTHOBEHHE JUIS PacCMaTpUBAaeMOrO IEPHOJA, HO, B JEHCTBUTEIBHOCTH, OIPOMHBIM CPOK IS
CyIIECTBOBaHMS BUJIOB. MIcX0/s U3 3TOTO0, KpaifHe MajloBEpOsATHA TUIIOTE3a O TOM, YTO MPUYUHON TrHbenu
JTUHO3aBPOB SBUJICS YNMAaBIIUKA Ha 3eMJII0 METEOPUT, - HUKAKOM METEOPUT HE MOXKET BIUATh Ha KIMMAT
IUTAHETH] B TEUYEHHE JIECATH THICSY JIET.

Kpome 3TOoro Ham Hy»XKHO HAaWTH CaMy Ba)XKHYIO JJIs HAaC TOYKY Ha pHCyHKe — Touky E. Orto
TOYKA, B KOTOPOW COJIHEYHAs CUCTEMA HAXOJIUTCS B HACTOSIIIEE BPEMS, U OT KOTOPOH MBI BEJIEM OTCYET
BpeMeHH. MBI yKe BBISICHWIM, YTO B HACTOSAIIMM MOMEHT Mbl HAaXOJUMCSl B MEpHOJIE PaCUIMPEHUS.
CnenoBarenbHO, TOUKa A yxke npoijeHa. Takxe oueBUIHO, yTO Touka C elle He JOCTUTHYyTa. 3HAUUT, B
HACTOAIIMI MOMEHT Mbl HAXOJIUMCS T/Ie-TO MEXAYy Toukor A u Toukor C. M3 atoro cienyer, 4To nepuosa
oOpalleHus1 COTHEYHON CHCTEeMBbl BOKPYT LieHTpa ["anaktuku He MeHee 250 mMiH. jeT u He 6osee 320 MiH.
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aet. Ckonpko Ha camoM zene? OO 3TOM MBI MOKEM TOJIBKO JIOTa/IbIBAThCSA. DTO MOTYT ObITh MHJUTMOHBI
JIeT, HO, BO3MOXHO, YTO MBI YK€ BCTYIIWIN B (pa3y Iepexosia, 1 HaM 0CTaJIOCh COBCEM HEMHOI'O BPEMEHHU.
OnHO HaBepHsAKa — Mbl HEYMOJIUMO MPHOIMKaeMcs K KpUTHYECKON TOUKeE.

3aknwuenue

Brniepenu YenoBeyecTBO oxuaaeT He gydymias nepcrnekruBa. Ham HEM3BECTHO, CKOJBKO BPEMEHU
OCTaJIOCh JI0 KPUTHYECKUX H3MEHEHUU B OKpyXkarolied cpene. Mbl 3HaeM, 4TO MUP BOKPYTI HAC YxkKe
WU3MCHSETCS, HO HE 3HAEM, HACKOJIBKO OBICTPO 3TH HM3MEHEHHsS OyayT mpoucxoautb. OgHAKo, 3HAS
MIPUYUHBI 3TUX MIEPEMEH, U UCCIIEIysl UX, Mbl CMOKEM JCHCTBOBATh HA ONMEPEKEHUE MPUPObI, UCTIOJIb3YS
HAKOTUICHHBIC HAyYHBIC 3HAHUSI M POCYUTHIBAS CLICHAPUN OJIIKANIIINX N3MEHEHHUIA.

Hanpumep, yxe ceiluac Hy>KHO MPOBOJIUTh MOHUTOPHUHT KPYIHBIX CTPOCHHI U COOPYKEHUM I
MPENOTBPALICHUS] UX Pa3pyLICHUN MO NPUYMHE U3MEHEHUS JIMHEUHBIX Pa3MEPOB U OCHOBHBIX CBOMCTB
KOHCTPYKIITMOHHBIX MaTepuagoB. AKTyaJIbHO M CO3JaHHWE HAYKH aCTPOMETEOPOJIOTHH, KOTOpas 3aiiMeTrcs
W3YYCHUEM BIIMSHUS TPABUTAIMOHHBIX (DAKTOPOB CO CTOPOHBI KOCMHUYECKUX TENl Ha JOJTOCPOYHOE H
KpaTKOCPOYHOE W3MEHEHHE KiuMara. B Ouonoruum HEoO0XOauMO HCCIeoBaTh, KakKuM oOpazoMm
MPOUCXOANT BIIMSHUE TPABUTALMOHHBIX (AaKTOPOB HA KIETOYHBIC OPTaHU3MEI, B MEPBYIO O4Yepe]h Ha
MIPOCTEUIIINEe OPTaHU3MbI, T.K. OHU HauOoJIee TMOABEPKEHBI U3MEHECHUSIM. B0O3MOXKHO, NBM)KCHHE BOKPYT
ConHua ¢ rofOBbIMM 3HAKOIIEPEMEHHBIMU M3MEHEHUSIMU CHJIbI TSHDKECTH M €CTh NMPUYMHA €KETOJIHOU
MyTalluM BUpyca rpunmna’?

HeBo3MOXHO nake MpelcTaBUTh, CKOJIBKO OO0JIACTEH 3HAHWUN JIOJDKHBI CKOPPEKTUPOBATH CBOM
TJIaHBI PA3BUTHS C YY€TOM M3MEHEHHMsI TPaBUTAIIMOHHOW CHJIBI, HO 3TO HEOOXOJAMMO JieJIaTh, MHAUEe Hallla
[UBUJIM3AIMS HE CMOXKET BBDKUTH B JajbHeWmeM. B mobom cinyyae, mist UenoBedecTBa KpaitHe BaKHO,
KaK MOYXHO ObICTpee HadaTh JIBUTAThCS B TOM HAIPaBJICHUU.
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