TIABA O , .
wm%%mm:mmw CTPOEHUE IJAHET-TUTAHTOB!')

«Ceituac. yixe sBaserca O00UIENPN3HAHHHM,
YTO MaJian CpeiHssa [NOTHOCThL NJAHET-TRI'AHTOB
06'BACKHAETC TEM, YTO OHM COCTOAT M3 MHJIOTHOrO
ANpa, OKPYIKEHHOFO HECPABHEHHO MeHee naoTaol
o6onouKoll. Her ocuopanuil cyurarsp, 4T0 COCTaB
piep NAAHET-THFAHTOR OTAMYAETCA OT cOCTaBa
ZeMaMu, KpoMe efe OoJpHIeld MAOTHOCTY BTUX ANED
11u-34 - GOAbLIIOro NaBleHddA B IyOuHe». -

0. 10. IUmudr, «deTbipe JCKUUU O TCODKHY
APOMCXOMMEHUA 3eMau».

B macrosiulee BpeMA KOCMUYECKad dpa (KOCHYHAch» H
wnager-ruranros; 4 fgexabpa 1973 r. BOepshie KOCMUYeCcKui
anmnapar «[Iuonep-10» npoxereq MuMO IOnuTtepa u mepejadn
Ha 3eMJI0 pesyiabTaTbl H3MepeHHil pasiuiHbIX duangecKux
noneit 0murepa u ero gororpaduu. Posro yepes roa (2 ne-
kabps 1974 r.) anpapar «[Iuomep-11» npomer na ele donee
GAMBKOM PACCTOAHUM OT ILIAHETHI, BHIMOJHMJ NETANbHbIE K3
MepeHHs H, PasBePHYTHIA MONIHBIM rpaBHTALMOHHBIM 110JeM
10nuTepa, nanpasuica s croponny Carypua. Tpaexropus «I1no-
nepa-11» Taxopa, 4T0 WO AOPOTe K CaTypuy OH BEIXOZUT H3
MIOCKOCTH SKANINTHKY HA IOJTOPHl acTPOHOMMYECKHe eInHu-
161 2). DTO HO3BOJIUT HCCHEOBATH KOCMHYECKOe IPOCTPAHCTBEO
Braay or maamernsix op6ur. B 1979 r. «Iuonep-11» nommen
npoiite Mexpy mosepxHocthio CarypHa M ero KOJbIAMH H
nepegath Hayunylo nadopmamuio mHa 3emmo. Ecuan Onurep
naxomutca Ha paccrosnum 5,2 a. e. or Commna, Carypm —
95 a. e, To Ypam — caepywoman mocie Carypua Gosabiias
miamera — oterout or Commma mHa paccrosaunm 19,2 a. e.
He umckntoueno, uto «flmonep-11» mocae CaTypra mampasurt-

1) Hame majoseHye OCHOBANO HA paGorax, BbIOJMHeHHLIX B [H-
craryre Pusuin 3emau AH CCCP mm. O. I0. IllMmjra aBTopoM coOB-
sectHo ¢ B. II, Tpy6unpinbiv, A. B. MaxkanxiansiM u W, A, Ilapesckum.

2) ACTpoHOMHUeCKAA eRUHNNA (a. e.) PaBHA CpeJlHEMY paccrod-
ruw 3eman or Conmna; 1 a. e.= 1496 MAH. Kx. B MIOCKOCTH JKIAN-
THKH pacrmoioikeHa opbnra SeMam, a opfurnl BceX OCTANAbHBIX ILIAHET
GIAM3KY K 9TOH NIOCKOCTH. i
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ca ¥ Ypamy. DTor myTh 3afiMeT necsaTANeTHe, HO, BAJHAMO,

HCTOYHIKOB IMTAHHA anmapaTrypsl GyfAeTr HeZOCTATOYHO, 9TO-
61 mccinejoBaTh M HepefaTh HHQopManuio Ha 3eMilio o

Tperhelt Gomnmoit nnanere. Ilocmegnsaa Gonpmas miagera — -

Henryn, ynanena or Connna na 30 a. e. Bce mmamersi-rir-
ranTH OGIANA0T CHYTHMKOBBIMHE cHcTeMaMu (cM. Tabm. 13).
B muaamerax rpynmst lOmuTepa cocpenoToueHa HOYTH BCHA
MIaEeTHAS Macca M IOJABJAIOIIaA YacTh MOMEHTA Koauie-
crea nsmmenus Conmeunolt cucreMsl. lloatoMy m3yuenue

HJIaHeT-THIaHTOB ABJACTCA KIKYEBHIM BOHPOCOM B H—Ucm.ﬁ.mgm )

npoucxoxuenns @ ssomionun Jemiu u niaser Conmevsolt
CHCTEMBI, :

9.1, CO3AAHUE BOJOPOJ{HOM KOHIENIIHN
IONMMUTEPA U CATYPHA .

ITepsete pabotet 0 Mopennx IOnnrepa u Catypra mpuran-

aemar [Dmedpdpucy (1923—1924 rr.). Om wucnorniosan
HePaBeHCTBO :

’

5 I . .
ﬁmA..m. MR: P ‘ Amg

ANA ONEHKYM NOBEPXHOCTHOH INIOTHOCTH ILIAHETH ps 9epes ee
Maccy M, cpepunii paguyc R, cpefHIO TIIOTHOCTH p U cpej-
uuit MomenT mmepnun /. Benmuune M u R Obuiu H3BeCTHB!
u3 mabnopenuii, p aerxo BeiauciuTs mo M m R, a [ Obuto
psiuncneno mo Qopmyne Pano — [lapsuna (64) wepes Jy 1
nupaMugeckoe cixatme o [popmyna (63)]. Hdaa IOmmrepa
n Carypra mo BalaofeHuaM 3a ABWKeHHeM OnmKaimux
‘IaHeTaM eCTEeCTBEHHBIX CHYTHHKOB ObUIM OINpejeiieHn ABa
HepBHIX YETHHIX I'DABHTAIIMOHEHIX MoMenta J; m Jy (oM.
rabx. 13). B pesynbrare pHemHu{ rpaBETANHOHBEI DOTEHIU-
a1 ana ofens muapeT MMeeT BHEA

GM 2 ’
vV (r, 0) uJI.? ..Aiwv J,P, (cos 0) — ‘
i
IA& J P, (cos 8) — J_ (67)
T. @. COOTBETCTBYeT TONI0 THAPOCTATHYECKA pPABHOBECHOi
naarets (cM. § 2.4). Vcnonsaya gopmyny (66), dxmeddpuc
nonyumn ps << 0,8 ef/em® naa WOnurepa n ps < 0,4 2/cM® ans
Carypua. [[meddprc ne wpuman HOMKIOre 3HAYEHUA ITHM
nudpaM, Tak KaK B TO BpeMsa He OBLIO H3BECTHO NOCTATOYHO

194

PACUPOCTPAHEHHHIX B KOCMOC® BEWIECTB, KOTOPEIE B TBEDPIIOM
cocToARMH o6nagamu Gl TAKMMI HU3KAMHE IUIOTHOCTAMI.
CootpeTcToeRHO mepBas Mofeas IOmurepa Omlia. mOCTpOeHR
TaK, wrobsr ofofiTM TPYMHOCTH © HU3KOH DOBEPXHOCTHOR
miotHOCTHI0. IIpeanmonaratocs, aro IOmmTep cocTomT M3 Ka-
MEHWCTOT0 AApA, MAHTHU M3 BOJB H YTIEKHCIOTH B TBEPIOM
COCTOSHAR H OYeHb Pa3pereHHOH, HO FIy6oROH atMocdepsl.
B pesysbrare ‘aT™Mocepa, He BAUAS CYIeCTREHHO HA MAcCy
TUIAHETH, - CYIeCTBEeHAO YBEIMYHBANA €6 DPafnycC, KOTOpbI
omnpenexancs no 061aIHOMY CHI0I0.

"Heaasmenmo ot [[Repdpuca conercKuil acTPOHOM aKaje-
unk B. I'. ®ecenron (1924 r.) yxasan, onupasch Ha Te e
c006pasKenus, Y70 JHMb MIOTHOCTD BOJOPOARA M TeJNH MOMET
oTBEYATh HADY/KHEHIM CJOAM dTux Iiamer. OfHAKO NARHES
0 PECHPOCTPAHEHHOCTH DIEMEHTOB ONATL-TAKH He HOBBOJIIN
B. I. .QecenxoBy nacTamsaTh Ha cBoeM (yHIAMOHTATLEOM
sakmiouennu. Yepea 10 yer amepEKaHCKH acTpoduauR
Buaspr (1934 r.) ormermm, uto Bmsop [xeddpuca cregyer
NOHWMATHL GYKBAJBHO, M HPEIOMI MOAeNb: TBepipoe AAPO
(py=="5,5 2/cm® — cpepmas mroTHOCTL 3eMun), oGonoduka ua
apga (p2 = 1,0 2/cu®), Hapyxmas 060I0YKA U3 OTBEP/EBIIAX
sogopopa u rexus (ps = 0,35 2/ca’). Henssecrnsle paguychl
ABYX HOBePXHOCTel pasfeia Ompejelaiuch MO CpefHell IJIOT-
HooTH ¥ MoMemTy umepnun. PaGora Buamara emte He o3Ha-
9aja CO3NAHWA BOJOPOAHON KOHIENNUN IJIaHeT-THIaHTOB.

Bomopoauana mpo0ieMa, Kak MBI ee TOHAMaeM ceifvac,
BeleT CBOe HAYANO ¢ PaboTH aMepUKaHCKHX (uauxos Bur-
Hepa u Xamrtuurrona (1935 r.) o Meramnmsanuu BONOPOAA.
Ilo cymecTsy, ¢ aToft xe paboTsl mauuHAaeTcs mpoGrema da-
30BHIX TepPeX0/i0B JUIIEKTPUK — MeTayut. Ilpn ofpanmx ycio-
BUSAX ¥ CPABHUTENbHO HeGONBITIX MaBIEHUAX MOJERYAAPHBIA
BoROpoOJ mpexcTaBuser coboir nusexTpuK, OAHAKO, KaK BOEP-
Bele nOKasanu Burmep m XaHTHHITOH, €CIH ero CaTh [0
nanennit ~ 106 6ap, Bojopoj #3 MONeKynApHOH (asbl me-
peiifieT B METAINYECKYIO, T. €. UPeBPATHTCA B UPOCTeHIIN
OHOBAJIEHTHBIH MeTajl ¢ IUIOTHOCTHIO ~ 1 2/cMd. .

- B 1937 r. HopBemckuii reoxumux lompammuar nySankyer
mepeylo TaGiHIny KOCMEYECKOH pacmpoCTPaHeHHOCTH BIeMeH-
TOB, M3 KOTODOH CI€floBaN0, 4T0 BOJopoR Hamboiee pacnpoct-
panegmsii snement B Conneuroft cucreme u BeeaenHoit.

Ilocne arux pabor Buanar (1938 r.) peunrtepmperupyer
csooo Moneas 1934 r., mpumae pr == 1,0 2/cad® (maormOCTB
MeTaJlimgecKoro Boxopona), ps == 0,35 2/cm® (mnormocrs mo-
aexyaspuoro Bojopexa). Cosjanme BOJOPOAHOH  KOHLEONMH
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I3

Onnrepa m Carypra 6suio 3amepmieno B 1951 r. 8 paborax
B. . ®ecenrosa u A. I'. Macesua 8B CCCP, Pamses B Anr-
ann u [le Mapryca s CIIA.

IOmurep u Caryps sBRsIOTCA BOAOPOAO-TENMEBHIMA ILTA-
aetamMn. [na Toro urobel y6efuThcA B 9TOM, [OCTATOTHO
ofpaTuThcs K puc. 31, Ha KOTOPOM IpHBegeHK KpPHUBHIE Mac-

M, 1%

CTOANIMX M3 YUCTOrO BOHOPOJAA
B uaperoro renus. Mur Bugum,
yro Kak crpoerue IOmurepa,
tTak # crpoenme Carypra Xo-
POLIO COOTBETCTBYIOT BOJNOPOJ-

CTBO, KOHEYHO, He cJaydaiino.
Bogopoa — nau6onee pacmpoct-
panennbiii aaement B Cormeu-
', , HOH cucTeMe, 3Be3aX H Mei-
§ 4§ 4 BBE3NHON cpefe, & I'PaBHTANH-

#, 10°x OHHOe TmOJe INAHeT-THFAHTOB
TaKoBo, 4Yr0 OHO €HOCOOHO

Pie. 31, Muarpamma Macca — panu-

¥Y¢ ANA ONaHeT, COCTOAUINX H3 B0- YAep:KaTh BOJOPOMHYIO aTMOC-

AOPOAa R UYWCTOTO Telfnd. Qv@@% B TeueHue W@OHSGHNHH OM\I

I1eCTBOBAHNA INIAHOT. ‘
BropeiM 1o ofwiuio sneMeHRTOM Bo Beenemmoii sBisercH
reximit. Ofuine renud Mo 4YWeJay 9acTHN TAKOBO, 4TO OTHO-

menue H/He ~ 10. O6pamascs k pme. 31, M BEfIM, 4TO.

mnagerst IOmurep m CaTypH HeCKOJNBKO CMelleHH ¢ BORO-
_POAHOI KpHUBOil B CTOPOHY TeiueBoil KpuBoil. B cBasm ¢ aTum

eCTeCTBEHHO OMUNATL B ofenx maamerax CYyIIeCTBOBAHIIE

opumecu renua, Onpeseienne KOHINEHTpAanuH reima B obenx
OIaEeTax ABAAETCA BajkHelilneidl samaveil (PH3WKH DIaHeT U
uMeer Goubloe 3HadeHUe A KocMorommu. Mceromoe otno-
IIeHHe YCTAHABIMBAETCA, €CIAM MOCTPOEHA MOJeNb IJaHeTHl.
Ocranpable BneMeHTH, HATIPEMeEp, KHCIOPOH,. YIIAEPOoJ, Aa30T,

KPeMHHUIl, yKele30 ¥ [ip. BCTPeUalOTCA LOPA3[0 peste, 4eM BO-

Aopon, m renuii, u ux copmepmanue B IOmurepe m Carypne
B HACTOAIeE BPEeMA OUpefensieTcsi MeHee YBepPeHHO. .
CobpeMenntie WcclefoBanuA BHYTPEHHEr0 CTPOEHHA WJja-
HEeT-ITraHTOB BEAyT CBOe HAYAJ0 ¢ pPaGoThl, BHUIOIHEHHOH B
1958 r. yuenurom Bunbnra aMepuKaHCKEM acTpOPUHKOM
Hde Mapxycom. JIe Mapxyc Bocmomb3oBaics sKCIePHMEHTANb-
HEIMHE JAHHBEIMH O CREMAaeMOCTH Bogopoxaa u reaus o 20 x6ap
H ompejlelns WHTEPHOJNANUOHHbIE YPABHEHHUS COCTOAHUSA BO-
AOPOJA ¥ IeTHA TaK XOPOUIO, YTO OHH MAJIO M3MEHMINCh ¢ TeX
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ca — pagmyc JIJA HJjaserT, Co- -

HO#l Rp#Boit. ITo 06CTOATENDH-

mop. Kpome Toro, oH mpuBiex K MOCTPOGHHIO moneneis Onu-
tepa n CaTypra Teopno QUIypEl RMJKUX BPaAIOMIAXCA
IaHeT BTOPOTO NpUOIMKeHusA. Jra Teopusa B IepBOM OpU-
pammenun 6sl1a moctpoeHa Haepo (cM. § 2.2), a Bo BTO-
poM — aHrAuiickuM TeopeTHKoM JlapBHHOM B KOHI@ HpOIIIO-
r0 BeKa M YCOBepUIeHCTBOBaHA B HAdaje -HANIEro CTOJNETHSH
romtaapcknM actporomom [le CurrepoM. IlockoabRy Teopus
(UTYpPBI ABNAETCS OCHOBHBIM TEOPETHIECKMM amNaparoM, He-
[OIL3YeMBIM IIf HCCTeNoBaHHMs GONLIIUX NIAaHET, TO O Heif
HeCKoNbKo mogpolHee Mbl cKaeM minse. Buecto mByx yeio-
BUif <~ coxpaHeHnme cpPeXHEH OJOTHOCTH O U CPeJHEero MOMeHTa
nHepIun w — Jle Mapxrye wxomTponmpoBanx pacnpepesenune
[JIOTHOCTH B MOJEIH IO TPeM YCIOBHAM: P W HEPBBIM Y€THBIM
I'PABHTAIIMOHHBIM MoMeHTaM Jo U J4, KOTOpBIE 1A HOnuTepa
i CaTypHa mapecTus #3 Habmopgenuil, Panbine wis onpejene-
unst 1 wepes Jo mcmonnzosanach Qopmyna Papo — Jlapsuna
(64), xoTOpas MIOX0 WOAXOANT JUIA TJIAHET ¢ CHIBHOM KOH-
nenTpanyeil semecrsa K nentpy. e Mapkyc mocrponn mnep-
Byl yHOBJZeTBOpUTENbHYW Mofens IOmmrepa u mocTaTodHo
xopouryio Monens Hapymubx ciroes Carypua. PaGora [le Map-
Kyca GbLIa pacIImpeHa aMepHKaHCKEM acTpodusmroMm [Tuba-
com (1964 r.), woropeii umemomszoBan IBM um paccmorpen
GoNLIIToe YWCTO Momenei. :

9.2, TEOPUA OUI'YPLI

OcmoBHoit 3agaueil Teopunr PHTYPH ABIAETCH ONpeNese-
nme (popMBI YPOBEHHBIX MOBepXHocreit mmametsi. Ha ypo-
BeHHOII HOBEPXHOCTH IOCTOSHEH IPaBATANMOHHBIA HOTeH-
mEaN; a B THAPOCTATHYECKH DABHOBECHOH IIaHeTe HA Ypo-
BeHHO} HOBEPXHOCTH MOCTOSHHEI TaKKe MIOTHOCTh, AABJIEHHE,
remmeparypa u T. A. Och BpalleBUs ILTAHeTHl ABIAETCH ee
0CBLI0 CHMMeTDPHUH, TIOTOMY YpPaBHeHHe YPOBEHHbLIX IOBEPXHO-
creii me saBmcHT or poarorsl. flcmo Takike, uto dopMa ypo-
BEeHHHIX HOBEPXHOCTEH He JONMKHA 3aBHCETH OT TOTO, B KAKYIO
cTopoHy Bpamaerca miamera. llostomy mpu mocTpoemuu Teo-
pAX paBHOBECHOH (QUIypH ypaBHEeHHWe CTaHNApPTHOTO cepou-
7a umeTcAa B BUAe ‘

r(s, 8) = s{1 4 s2(s) Pa(t) -+ s4(s) Pa(t) + s5(s) Po(2) +

+ ss(s)Ps(t) +s10(8)Pro(t) +...},
t = cos 0, (68)

rRe 6 —IoJApHOe pPaccTOARHe, § — CPeJHUM pajuyc (pagmyc
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cepHl BKBUBATEHTHOTO . 06beMa), P (t) -— deTHEIe MOTHHOMEHL -§
Jle:mangpa, sapucAuine or deturix creneeit f. Teopusa ¢u- 4

FypEL CTPOUTCA HOCIHENOBATeJbHbIMH npubammenuAmMu. Ma-
NBIM mapaMeTpoM Teopuu urypsi sBiserca OezpasMepHBIil
KRB8APAT YINOBOI CKOPOCTH HIAHETHI

w3R3 3w? 3n

m = == s s @@
G-M 4nlp QEn. (69)

e ©, 1T, R, M n p— cooTBeTcTBeHHO yIJOBasg CKOPOCTh H
Oepuoj BpAIIeHHAd, CpeHMH pajuyc, Macca M CPOfHAA HIOT- :

HOCTh IUIaHeTHl, BeawvuHa m wuMeerT mpocroit Qusmieckit
CMBIC/I: OHA PaBHA OTHONIEHUIO I1eHTPOGEeRHOrO M I'PABUTALM-
OLHOTO yCKOpeHmil Ha sKBatope niaaHersl. Ecnm Gu maamera
He Bpam@aiach, TO CHCTEMAa YPOBEHHHIX IOBepXHOcTeidl mpej-
crapaana 6el HoioToHOBCKUE cepol. B dopmyne (68) sromy
COOTBETCTBYET PABEHCTBO HYNI0 BceX QyHKIui sx(s) mia

mo0boro i, Bmeminee rpaBuTanuonHHOe mIOje TaKol NJIAHETH :
OHHUCHLIBAIOCH 05l HLIOTOHOBCKUM motenmumamom (10) mau,:
MOMHO CKa3aTh, YTO Y RUNKOHA HeBPAAOIIeiicd NIAHESTH
B BripaseHunm (67) Bce rpaBMTANMIOHHBIE MOMEHTHI DABHLI j

. Bymo A aoboro {. B peiicTBuTennHocTH BCe mIaHeTH Bpa-
MAKTCH, HpHYeM IIaHeTH-THTAHTH

(68) ynmepsmuBaercs mepBas (PYHKIAA S2(S), ABIANINASCA
MaJoli BelWSHHON mopARKa m. B aroM ciaydae ypOBeHHHIMI
DOBePXHOCTAMH ABJIAIOTCA DINHICOHAH Bpamenus. Iloxyua-

eTcHd TaK, 4T0 IeHTpPobekHble CUIB Kak G PACTATHBAIOT

cepy B SIUINHCOMK BpamieHus. B oroM mpubammenuum Bce
ocraibEble QyHKOUM Sx(s) (i==2, 3, ...) paBHE HyIW,
Bremnuit rpaBUTANUOHHBIA MOTEHNMAN B MEPBOM DPUGAHIKe-
HUH OTJIHYAeTCH OT HBIOTOHOBCKOTO IOTEHOUANA HA cJarae-
Moe, HPOMOPIHOHANbHOE KBAJAPYNONLHOMY TDABHTANMOHHEOMY
momenry Jo B dopmyne (67), mpuseMm Jo ~ m. B- Teopum
¢urypu [lapsusa — Jle Currepa B (68) coxpamaerca cue-
mgylomana GyHKOuA s4(s), a ypoBeHHLI® HOBEPXHOCTH BO BTO-
poM HpUOTUKeHHH OTKIOHAITCA OT SNIHICOMIOB BPAMEHMA.
Bsipamenne pina ooremumana (67) ymIuHAETCA, TAK KAK B
HeM NosABIAeTCA WieH ¢ J4 ~ m?, ItH paccyxueHHsA ecTe-
cTBeRHBIM oOpasoM ofobumawrcs mHa J060e npubamxeRwe,
B obmeM cayuae PyEKOUE Sy (S) W rPAaBHTARMOHHEIS MOMEH-
161 Jo B (67) mMelor cuemyowmmit mopamox MamocTwm:

suls) ~ml, Ty~ m (70)
Benmuunm Jy; ompegensiores u3 maGuiogeHuf ® AT ME-

138 ) v .

BPAMAITCA JOBOJLHO
OutcTpo. B Teopuu ¢urypst mepsoro mpubammenus B GopMyne |

il

TerpaibHEHE YCNOBHMA AJNA RONYCTHMHIX pacHpejeinenuit miIor-
gocTH B niamere. OHE BBIDAMKAIOTCH 4epe3 ONpeneeHHbIO
WHTerpans or miaotaoctd p(s) #m gymrmuu sy(s),. Kotopbie
HAXONATCA LyTeM pPelleHNA CACTeMHl ypaBHeHHH TeopEm (u-
rypsi. IIpn atoM MoMeRTH Jo BBHITHCAAIOTCA HOCHENOBATENb-
HHIME NpUGIMKeHNSMU B BHJe PA3IOMKeHHS MO CTeNeHAM m:

) Joi = Mc Joi (k) m' TR, (T
k=

Ha npakture B pame (71) ynepmusaercsa BCero HECKONBKO
wnenos. B macrosmee Bpemsa aprop kuurn u B. IL Tpy6unsin
focTpomIn Teopuio PHUrypsl maTOro UpuUbIMMeRHA. ITO MOB-
BOJMT B OYAyIEM HPH NOCTPOEHMM MOJieNell MCmoNb30BaTh
nepBble UATL YeTHEIX MomentoB Jo, J4, Jo, Js, Jio. Toumocts
onpenenenus MoMentos J; n J, IO0nurepa, mocTATHyTAA € WO-
MoUIbI KocMuuecknx annapatoB «IImomep-10» m «IInonep-
11», B HacTosAmlee BpeMA TAaKOBa, YTO IPU MOGTPOSHAM MO-

‘efteli TPHXOAMTCA WCHONB30BATH TEOPUIO PUTYPHI YETBEPTOrO

npuOIMKeRUA,

9.3. ATUABATHYECKAA MOALJL

“Husxe mepevucieno HATh OCHOBHBIX APFYMEHTOB B NONb3Y
toro, yto IOnuTep fABIfeTeA raso-;KUAKUM TejsoM ¢ anuaba-
THY9EeCKAM paclpefieleHNeM TeMIepaTypsl BHYTDH ITAHOTHL.
M3 aTX apryMeHTOB BhITeKaeT Take, aro IO0murep maxonur-
cH B KOHBEKTHBHOM COCTOfIHHH, T. €. BLIHOC W3 Hero Temya
OCYINecTBIAETCH MeXAQHM3MOM KOHBEKIMH H OH HAXORHUTCH
B COCTOAHNN, OAM3KOM K TMAPOCTATHYECKHM DPABHOBECHOMY.

1. Ecoum IOmurep ofpasomancs Kak ropsdee Teao (TPyAHO
IpejcTaBMTh, YT0051 TaKas OIPOMHASA ITAHETa HE Pasorpeiach
IpHE cBoeM 0o0pasoBaHMU), TO 332 BPCMA CBOEI0 CYUIECTBOBA-
BuA Iy ~ 4,5+ 10° jeT 0H He MOr OCTHITH, TAK KaK [UIBHA
ero OCTHIBAHAA -

boex ~ (% + )2 (72)

nopaaxa 5 - 102 xx (x ~ 1072 -~ 1072 cu?/cer — roadpdunu-
€HT TeMIePATYPOIPOBOTHOCTH MOJIEKYJAPHOTO BOAOPONA).

2. MoTok Tenia M3 HeAD IIAHETH N0 MAHHKIM IIKPOKOLO-
NOCHEIX MH(PAKPACHBIX H3MepeHuii, MOATBEP:KACHHBIX JaR-
BpME- annapatoB «lluomep-10» u «Iluomep-11», oxasamca
pasubiM ~ 10% apz - em~% . cex~! (coorBercTBemmo mua Ca-
rypra ~ 3 - 10° spe-cm~2-cex™'), uTo yKaseIBaeT HA KOHBEK-
THBHOE COCTOSIHME NAy00KOH Hapy:KHO# 30HBI WU BCell mia-
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HeTsl B IEJOM, TAK KaK Takeil moTOK Goiee, 9eM Ha YeTHIpe-
HOOPAAKA OpeBBaeT MaKCHMAJbHBIH BHIHOC TEIIA 33 CGUET..
MeXaHM3Ma MOJeKyJApPHON TelIonpoBogHocTH (T. €. MONCUH- -

TaEEBIE N0 gopmyne (34); tak, pua IOourepa m Carypna

umeeM ¢ < 0,2 spe-cm~2.cex™!, go~ 0,1 spe-cu™2-cek™!),.

Wurepecro orMeruTh, uUTO mMOTOK Temsa M3 HeAp ofeHX HIaHET

PaBeH OPUMEPHO HOTOKY Temsia, KOTOPH OHHM IOJIYYal0T OT

Coxnnna. -

" 3. Omurep obmanaer co6CcTBEHHBIM MATHATHBIM HOJCM,
$opMHUPYIOIUMCSA B €0 BHYTPeHHEH MeTa/InuecKo# BOpOpos-
Ho#i o6onouke (OoTCTOAUIEH OT MOBEPXHOCTH HA JBE HECATHIS

paguyca IJIaEeTHI), KOTOPafg ONmATh-TaKH JOMKHA OBITH B

KOHBEKTHBHOM COCTOSIHUU, o
4. PaccMaTpuBas 9BOMONMI0 CHYTHHKOBHX op6ut IOmuTe-

pa, Carypna u Ypana, amepyranckue acrpodusuxu [omgpaiix
u CoTep onenuny sHavenusa yHeAbHOH AUCCHNATHBHON QyHK- !

nuu @ mas 9TMX mianer (cMbica QymkmuM ( pazbACHAETCH
B § 3.2). Oxasamocs, uro Qp=25-10% Q¢=x1,4- 104

Qy &5 +10%, wr0o ma nBa mopsyKa GOMBINe, WeM TUIHYHBIE
BHAYEHMA JJIA BellecTBA B TBEPHOM COCTOAHHN, B YaCTHOGTH,

fuia obonoukn 3eMiH M YIS IIaHeT 3eMHOH rpymmbel. Takum
06pa3om, 3TH OLEHKU MOI'YT GHITh HCTOMKOBAHBI KAaK YKa3aHUe
Ha Kugroe cocroanue IOmurepa, Carypna w Ypana.

o5. Vismepenna rpasnranuonmoro mons IOmurepa ammapa- -

tamu «IInonep-10» u «Iluomep-11» me o6HAPYKHIN «CHOOBY
MepBoro HeYeTHOro MoMenTa J3 ¢ Toumocthio mo 10-% B rpa-

BUTAINOHHOM IHOTeHITHAJie IJIAHETHI, YTO YHa3piBaeT Ha On-

socth IOmuTepa K rugpocraTHvecKu DaBHOBECHOMY COCTOS-
HHIO. PasbacHUM Temeph CMBICH YTBep:KASHHA (IIAHETHI-TH-
TAHTHL — raso-mujKue Tena». Kpurudeckoe naniemne u kpu-
THYECKasA TeMmeparypa Bojgopofa pasuel 13 arw u 33 °K.
Hpu nasnenun u TeMmepaType.BbIlle KPUTHIECKUX He Cyine-
CTBYET IPAHMIBl MEHKNY ras3oBoil U ;KHUAKOH (asaMH MOTeKy-
JsipHoro Bogopoga. IOmurep u Catypr modTH CHJIOMb COCTOAT
U3 BOIOPONa, a Ypan m Henrys 1OKpEITH BOfOpORHBIME 060-

JOYKaMHu HObESNOWm TpUMepHO B [IBe MECATHIX pajguyca Ina- :

HeThl, IPUIEM BO BCEX YeTHIPEX INTAHEeTAX BOAOPOR HAXOLUTCSH
B 3aKpUTHYeCKO# obmactu. B pesynbrate mo mepe morpyske-
HUs Bray0b miaHeTsl razoBas atmocdepa YIIOTHAETCS MOT
HaBIeHUEM JIeKAIIMX BBILIE CI0EB M HEeIPEPHIBHO HEPeXOHT
B JKUJIKOe CPAaBHHUTEJILHO INIOTHO® COCTOSAHWE, OPUYEM IpaHI-
HbI MEY Ta30Boll arMocgepoil u JeKalleil moy Heil sKuUMKoi
NIaHEeTOd He cymlecTByeT. [lamee, TeMmepaTypa IiaBieHHs
Bofiopoaa B ycxoBusx menp IOmutepa u Carypra B Heckonnko
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'pas MeHbIle aanabaTHYECKMX TeMOEPATYD B OTHX INIAHETAX.

TeMnepaTypa mIaBIeHds BOIbL,— BTOPO# MO 3HAYEHHIO KOM-
HoHeHTH 0OJbIINX MJaHeT,— BEPOSATHO, MeHbIe, 4eM aguaba-
THIeCKHe TeMIepaTypsl B Oonbmreit wacTu Ypanma u Henrysa.
Ha ocroBaHMM 3THX apryMeHTOB M IOBOPAT, 4TO HeApa BCeX
DIaHeT-TUraHTOB HAXOHATCA B Iaso-KHAKOM COCTOAHHY,
ucKiovas, GeITh MOKeT, uX HeGoJbluMe IEeHTPAILHLIe 00ida-
ctu. IIpefcTaBienne O raso-KMAKOM COCTOSHMY IIaHET-TH-
ranToB 6nuro paspaGorano astopom W B. II. TpyOunmpizsim
CCCP u Xa66apaom B CIHA. .

9.4. JAHHBIE HABJIIOJEHANNA

Jlanrbsie palawoaeHnil, UCHONb3YEMbIe MPH pacdeTe Moje-
ned, csenenst B Taba. 13. Tam e yKazaHel HeKoTopsie A0-
NOTHUTENLHBIE XapaKTepucTHku Gonsmux nmamer. Armocge-
pui Omurepa n Carypma maxopmarcs B cocroaaum guddepen-
NAdTLHOTO BpauleHWs, T. €. YIVIOBHle CKOPOCTH BpalleHMsA
PAsNNYHLIX TIHPOTHHIX - MOACOB He coBmagaoT. Iloaromy

~ I0BOJIBHO TPYAHO BHIGpaTh NPABMIBHOE 3HAYSHHE IEPHOAA

BpAaIleHHA IIaHeTH T. 3a mepumoyn Bpamerna IOmurepa kax
IJIaHeThl, BHIOMPAIOT MEpPHO] BPAINeHWS ero MarsuTocgepsl,
TAaK KaK MCTOUHHUKU GONBINOro coGCTBEHHOI0 MArHUTHOrO MOJS
PACIONIOMEHB B MeTAJINYECKOd 00009Ke MNAHeTHI, OTCTOA-
mweit or obnavnoro cion ma 0,2 pagumyca IOmmrepa. dtor me-

'PHOJL IPAKTUTECKH COBIIA/IAeT ¢ MePHOOM BPAIICHUA CPeJHe~

NIMPOTHEIX M HONAPHEIX obmacrell 00JaYHOrO CIIOA- MJIAHETHI.
Juddepennuansaoe Bpamenue armocdeps: Carypra zamMeTHO
Goabmee (o 10%). OrcyTeTBre foCTaTOUREIX HaHHHIX ¢ COG-
CTBeHHOM MarHETHOM mose CatypHa He IO3BOJIAET OJNHO3HAL-
HO IDPOHU3BECTH BHIGOD HepHoAa Bpamenus niaaHersl. 1lo ama-
norun ¢ IOmurepom 3a mepuon Bpamienus Cartypma GepyT
3HaveHue, ompejieliseMoe A ero CPeJHAX IIUPOT.

ITpn mocrpoennnu aguabatTuuecKux Mojenell ITAHET-TUTAH-
TOB B)KHOE 3HAUYEHHe MMeeT BHIGOP rPAHHYHOIO JABIEHHA P
u TeMnepaTypsl T'), KOTOpHIe CBA3AHEI MemxIy coG0d 3aKOHOM
aguabatsl. Y106HO B KawecTBe I'pAHMIHON BLIGPATH MOBEPX-
HOCTh, HA KoTopodl p; = 1 6ap. Torna snauenme T, ompeme-
nsgoT o Mofensam atmocep maamer. Ipu p; = 1 6ap T\ mnn
IOnnrepa mo pasnuumbiM OmeHKaM 3axm0YeHo Mexpgy 130 u

- 230 °K (manbonee Beposarso T'j==160—190 °K), a maa Ca-

rypra Mesxay 90 u 150 °K. s Ypana m Henryma Heonpe-
menensocth B BhIGope T’y smaumrTeanHo Gosmbme. Jlus oGeux
IIaHeT Pa3yMHO LpefmoNo:uTh T Jemameir B MATepBase

11 B. H. Wapros ’ 161



Ta6nnnga 13 .

Jaminie wadmonennf xan naamer rpynnu Onmrepa
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80— 100°K. Mo rem ouenkam T'i, KOTOpHE HPABEJICHE! BEIIT6,
clefyeT, 9To PAHHYHAA MOBePXHOCTH ¢ pi, T pacmonorena
BO BCEX WeTHIpeX miaHerax raybGixe o6auHBIX cloeB, TAK KAK
10 HAGMIOIeHHAM TeMOepaTypsl 0oGAaYHOro CJIOA MAAHET-TH-
ranTos MeHbme, aeM Ty,

9.5. PACIIPOCTPAHEHHOCTh S5N1EMEHTOB
¥ rpPyaAnbl KOCMOXUMHYECHHUX BEIIECTB

Ieprasn coBpeMeHHAA CBOAKA KocMUYecKo#l pacrnpocTpa-
HeHHOCTH XMMUYECKUX DIEMEHTOB Chirpala BaKHYIO poib B
CO3JAHUHA BOJAOPOAHOH KOHIEHNIHA CTPOSHUR Onurepa u Ca-
typua. Eme 066apuiyio poib AAHHLE O pacnpocTPaReHHOCTH
JIeMeHTOB W HPEANONAraeMoM XHMHUYECKOM ‘coctaBe NPOTO-
iaReTHOro obiaka Gy{yT MrpaTb B NDEJCTOALINE TOJbI opu
NOCTPOGHHR AeTANBHBIX MOjielieli NIaHeT-TATAHTOB. HaoGopor,
mo¢TpoenHe Mofeleil MIAHET-TUrAHTOB HO3BONACT AONyYHTH
MHTerpajibable COOTHOIIEHHA MY pasnuYEBIME HamboOIee
OOUNLHBIME BIEMEHTAMH, KOTOpble XapPAKTEPH3YIOT Kak Ipo-
ronnanernoe o0ilaKo, TaKk ¥ IPOTOCOJHIE. QynaMeHTanbHbIO
CBOJKHE PACIIPOCTPAHEHHOCTH XHMHTECKHX BJIGMEHTOB Gnunn
ony6AMKOBAEB AMEPUKAHCKIIMII Fe0X UMUKAMU Bwccom 1 10pn
(1956 r.) B actpodusuKrOM Amrepom (1961 r.). B pocaennee
BpeM#a ony0IHKOBAHO HECKONBKO CBOLOK pacIpocTPAHeHHOCTH
atemenToB. Hanpumep, CBOJKa aMePHKAHCKOro TeOXHMHKa
Teouca (1972 r.) umeer Bua: H (2,8 - 10%), He (1,8 10%),
0(16,6), C.(10,0), N (2,4), Ne (2,1), Mg (0,85), Si (1,00),.
Fe (0,80), S (0,46), Ar (0,15), Al (0,07), Ca (0,06), Na
(0,043), Ni (0,05), ... Yucno B cKoOKAX 32 CHMBOJIOM XHMH-
4eCKOro DAGMEHTA YKasplBaeT, CKOJBKO ATOMOB NAHHOrO aje-
MeHTa NPHXOAMTCA HA OJ\MH ATOM KpeMuMi Ecnim 6bi Gbinn
rouno naBecTHH! oOmiue rexnsa B Cojnile U OTHOIIEHHE H/He
0 YECIY 9acTHI, TO S5TH MAHIble MOMKHO 610 6Bt HCOOJL-
30BaTh IpY pacueTe Mopjeiell GOJNBIMHX MIAHET. R coxane-
guio, orsomenue H/He ~ 12--20 Bce eme HeI0CTATOUHO
Hafe/KHO, X0TsA GONBIIXHCTBO MCCAel0BaTeNed IPHHUMAIT Ta-
KHe SHAUeHHA cpefHeli MacCoBOB KOHIEHTPANHH 'BOJOPOAA
(X) u remna (Y): X ~ 70—80%, Y ~ 30—20%.

Tlo cOBpeMeHHEIM OPE/CTABICHHAM B MPOTOILIAHETHOM 06-
JaKe HA PACCTOAHMAX NJAHET-TATAHTOB TeMuepaTyphl (mocie
ocTeiBaH@s obnaka), Bepoarno, He npesbimann 150 °K, a ra-
30Boe AaBlenue ObLIO 10-5—10-7 arm B some IOmurepa u
Catypma u 10-7—10~° B sosie Ypama m Henryma. B orux
ycioBnAx OGONbIIMHCTBO MEPeYUCIeHHBIX BhIIIE JMeMEHTOS
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obpasyer ruApHAL U okwmews. Domee cnoscubie coeunenns,
HAIPUMep, CHIMKAThHl, MOMKHO ApejicTaBUTh. ¢ AOCTATOUHOH
TOYHOCTHIO B BHJe OLIpefeseHHON KOMOMHAIEN ORUCIOB - Ta-
KuM 00pasoM KOHKPeTH3ANUA CIOMHBIX COSAHHEHHH mpH
NOCTPOGHUH Mofielieli HecymiecTBeHHa: Bce KocMoxmMmuueckme
COeIMHCHUA IO UX JIETYYeCTH PA3NeNATCA HA TPH TPYIHEL
K mepsoit rpynne otaocar sogopon (Ilp), remuit (He) u meon
(Ne). 9710 rak HaspiBaeMas rasoBas BOJOPOJO-TENNEBAas KOM-
norenta (I-xommomenTta), xoropas B ycaosusx o6paszoBamus
HJIaHeT-THTAHTOB He BXONMT B KOHReHCAT. Bropyio rpymmy
e@wmuﬁoa BeHIeCTBA cpefneil JeTydecTn. ITO TAK Ha3hLIBAEMAasl
JI-romnonenTa (Mepsnas kommomenta). OcHOBHEIE ee cocTan-
naomue mMetar (CH,), ammnax (NHs) n soma (H:0). Heue-
Ty9He BelecTsa 66beAWHAIOT B TPETHIO rpynny. B mee Bxoaat
ORMCJIEL, Keneso m auKesb (Si0, MgO, FeO, FeS, Fe, Ni, .. .).
Tpersio rpymy masssaor THK  (rsmenas KOMIIOHEHTa).
Bemecra TK BMecre ¢ BemectsaMu KoMmomemTsi JI o0paso-
BBIBANM  COCTAB KOHMeHCATa (UBUIEBYI0 COCTABNAIOWIYIO)
NPOTONIAHETHOTO Ta30BO-TBLIEBOT0 0GiaKa B paccMaTpHBac-
Moit ero wact (THJI-koMmorenta).

B cayuae, ecinm temmeparypm B paccmaTpmsaemoit wacTn
npoTomiaHeTHOro o6naka 6um Gosee eicormMu (> 150 °K),
HY/XHO NCCIeNOBATh TaKKe [pyrue pasGUeHNHs BeOlecTB HA
TPYIMIBL, OPM KOTOPHIX 9ACThH BeIECTBA JeIAHON KOMHOOHEHTH
MepexXoanT B Tas3oByi0 Kommomenty. Torga BosrurawT cieny-
torqne eapuanTer JI: JIT (CHs 4 NH; + H0), JIIT (NH; 4+
+ H:0), JIIIT (H;0). Coorretcrayiomue UM Bapuante I-
rommorentsi: I'l (Hp + He 4+ Ne), TI'Il (I'I 4+ CH,), TI'III
(Tl + NH3). Bapuanr TI'-rommomenTsi, COOTBETCTBYIOMMIL
.CITy4ao, KOTHa K KOHJEHCATY OTHOCHTCH TOdbKo TH-kKoMmo-
neAra, Gyger I'IV (F'IIT4+H,0). Bryrpn kammoit TPYIIH
BemecTBa GepyTca B TOM ke NDPONOPHNH, B KAKOH OHH pac-
IpOCTPaHEHH B KOCMOCe, . :

w“m. YPABHEHHUE COCTOAAHUA

3aBHCHMOCTH JaBNEHHA OT MIOTHOCTH § TeMIIepaTypsl
p==p(p, T) masmiBaerca ypaBHeHMeM cocTommus. OGLraEO
ypaBHEeHNe COCTOAHUA OPEJCTABIAIT B BHIe CYMMBI OOTeH-
nnanbHOTO Nasaenus p(p, 0) (mynesoit uzorepmsi) ‘m Temmo-
BOFO JlaBJIEHHA .

PO 1) =p(, 0) + 2L oy (o), (73)
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rie R = 8314 10" ope/epad moab — rasoBas focromanaf,
T — abGcosiloTnias, TeMieparypa B rpajgycax mmavwsw?eh —
cpepEmil atoMEmbili Bec, Y (p) — mapamerp H,wmommswmmm
($pynxunua mrorsoctu). [loraTne napamerpa I'ponaizena 6ul-
o BBefeHo B § 7.5. Bammuo To, 9To quanazon mameHeHHs Y (p)-
oueEb Maj, [leficrBuTentHo, npu OOBIYHBIX YCHOBUAX Y He
npeBocxoguT 2--3, a TpH CBePXBHICOKUX JABJEHHUAX
~ 108 6ap y = 2/3. Xapakrepnrle NaBJIeHUs B mejpax aﬁo.m;-
max miaaser 108108 6ap, a temmeparyper ~ 10°—10¢°K.
OueHUM B STHX YCJIOBHAX BKJAj TEIJIOBOrO AaBIeHHA (BO3-
IIMKAIONIEero M3-3a TEIUIOBBIX Koie0aHWH aTOMOB) B TOXHOE
naBlleHMe g MeTaJlHdecKkoro Bojgopofa (pas ~ 1 2/cm?,

v ~ 1, A=1) u paa sopwl (Pu,0~ 3,5, Y ~ 1, 4 =6):

3RT
py (p) ~

M_o .

Pr =

dun

_ 3.8,3-107 (10% = 10%) & 2,5 (1011 + 1012) 222 —

cxn?

=2,5(10° + 10%6ap nna H,

— w.m.w.;oq:cam._o: .wm»\\a %A»Omracavmaﬁ hhmmmO.
6 ! ! : N

Ecau oGpatuthea K pme. 34—37, HA KOTOPHIX NOKA3AHSEI
mopenn IOmmrepa, CarypHa, Ypama u Heénrtyma, To Jerxo
BuAeTh, 9T0 B (p, T') YCHOBHAX HIaHEeTHHX HeJp BRIAN Ten-
7I0BOTO JaBiIeHNA B IoJNHOe fNaBlienne He mpesbimaer (10 -
-+ 20) %. CaepoBaTenbHO, BAKOH, MO KOTOPOMY CiKIMAaeIcs
BEmCCTBO B HENPAX, B OCHOBHOM OMEJIeJAAeTCS MepBEIM cia-
raemsiM B (73) — myneBoil msotepmoit. B macrosmee Bpems
HyJIeBble UB0TEPMBI BCEX OCHOBHLIX KOCMOXUMHYECKHX aire-
MEeRTOB W COeANHeHHil ompefeNeHb ¢ TOYHOCTHIO ~ 5% mo
naesennio. [na moctpoenus p(p,0) Hchoapszosajica METOR
rpauteckon naTepuonanuu. [lpu masnenusax go ~ 1 Méap,
3aKOH, M0 KOTOPOMY CIKHMAeTCs TO HJIHM MHOe BeIecTBO, MO-
;eT OBITH YCTAHOBJEH C MOMON[BI0 DKCIEPHMEHTAIbHEIX
HAaHHHX (CTATUYECKNX W HHHEaMudeckux). IIpm Bricoknx pas-
senusax p = 100 Méap sroT 3aK0H MOKeT GHITH yCTAaHOBIEH
reopernaecku. [loaToMy, uTOOBI OmpeneanTh HYJIEBYI H30Tep-
My KOHKPETHOTO KOCMOXMMHYeCKOTO BeIlecTBa BO BCeM WH-
TepBajle AABICHWIl, HpEeACTABIAIINEM MHTepeC A IUIAHETO-
QnsuKy, CriajKeHHble dKCIEePUMEHTANbHbe aHHBE HPU HU3-
KNX RaBIeHNAX (CHIMBATCA» C PACCYUTAHHBIMU 3HATCHUAMA
Opd BBHICOKUX faBieBHAX. UTo0bl 9HTaTeNp MOr COCTaBHTh
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npenctasaenne o Qymrmusax p(p,0) paa pasanmuHe 8O-
wecTs, npusonuM tabn. 14. Indpu B rabaune paup ¢ 60ib-
ITMM 9HUCIOM 3HAKOB, YTOOH He TEPATH TOYHOCTL OPU OMpe-
ReleHHW TeMIa HapacTRHEA ILIOTHoCcTA. Bo BTOpoM cronbie
[IPABEXEREI - JAHHBIe A METALIHIECKOro BOZOPOAA, & B TPETE-
eM JaA MojeRyaspHOro Bopopoxa. Ilepexon MomewyasspHoro
“BOAOPOAA B METAJUIMYECKUI HE HOMAAETCH TEOpeTHUYECKOMY:
: Tabaunuga 14

. IInorHoeTs B 2/cM 6 32BRCMVMOCTHR OT AABAEHHUA
B 0ApPAX MIA KOCMOXMMMYECKUX DAGMEHTOB M COCIAMHeH:H

& H H, | cH, NH, H,0 He Ne

1 0,58 {0,080] 051 | 083 .1 1516 1,508
1.10% -| 0,617 | 0.112| 0544 | 0,861 | 1,552 | 0,32 1,603
1.10¢ |0635] 04701 0,660 | 0933 | 1622 | 052] 1.918
1-105 106571 0,320 0977 | 1288 | 1,997 |. 0,94 2911
1-10 10:860]0,694| 1803 | 2213 | 3,126 | 1,90 5,129
1-10" 1,93 {183 | 4246 | 5105 | 6.607 | 460| 10,715
1108 |5.90 |579 | 12,078 | 14,061 | 17,418 {131 | 25586

P, 8i0, ) ®

ap Ar MgO (cTHUIO- Al,0, FeO | FeS8*)| Te
BHT) ] N

1 1,774 3,585 4,287 3,938 | 5,907 6,250] 8,311

1.40% 1,871 3,5878 | 4,2884 | 3,9806 | 5,911 6,254| 8,317
1.104 2,275 3,608 4,291 4,004 5,947 6,288 8,369
1.40% 3,396 3,811 4,390 4,128 6,240 6,5821 8,757
1-108 6,026 4,915 5,300 "| 5,070 7,962] 6367111041
1-10? 12,677 9,572 9,795 9,638 [13,996] 14,688} 17.620
1.409 30,764 | 23,335 | 23,769 | 23,497 - |32,600] 33,46:4 38,637

*) CunoreTuvecKoe YPaBHEHME COCTOAHNA.

pacuery. [lasnenne nepexona ciabo 3aBHCHT OT TeMOepaTypHl.

U omeHupaercs BenmunmHol ~ 3-10° 6ap. Ilpw mepexonme B
TBepAoil ase MIOTHOCTh cKauKoM yeeawdupaerca sa ~ 10%.
B pacniaBiesHOM cocTosHUHA (B ;KUAKOM (hase) mepexop mpo-
ucxopar HenpepsiHO. B radn. 14 npEBenens gansnle fas das
BEICOKOTO pasiienust, Taxoil asoii naa BoAbl ABIAETCH MO-
nupukanua aen VII, ycroiiuusas mpu paedenwd, GoabimeM
22,5 - k6ap. Jna menesa s1a (pasza ycroiiumsa npr AaBICHHAX,
66apmux 130 x6ap. YpasHenue cocrognua miaa ¢asp BLICO-
xoro pasnenus FeS aABnAercA rumoTeTHYecKHM, TaK KaK A
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oToft assl * OTCYTCTBYIOT HAJEIKHblE DKCIEPHMEHTATLHEIO
pamunte opu p<<1 Mé6ap. B nenom tabn. 14 pmaer -sAcHO®
[OpeCcTaBIeHHES O TeX MIOTHOCTAX, KOTOPHIe PacCMATPUBAEMBIS
BeIeCTB& EMeIOT OpH BBICOKHX fasiaenusx. [Ipexamomomenne
06 amuabaTuvecKOM HM3MEHeHHH TeMIepaTyphl B HeApax niaa-
HeT-THTAHTOB IO3BOJAET - OOPelelinTh ypPaBHeHUe anuHabaTH

ol
sJ” \ II\‘\%V\
& el
S?r
g 2
SV 7
S 2
s 7°F /
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row Wt owtowt ot owt o wf
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Puc. 32. YpaBHEHHR COCTOAHUSA :oabvou.»“. 1—3 — anuabaTel BOMOPORA C TPa~
uHIHNMHE Temuneparypamu T, (mpu py=1 6ap), pasubiMu 140 °K (xpusan 1),
250 K (kpusaa 2), 90 °K (xpusas 3), 4 — Hynesas u3oTepMa.

B Bue Tz = T(p) ® cBA3aTH pacnpefeieHHe TEMIEPaTyph
B HeJ[pax maameTw ¢ pacupepedenneM miorHocTH. Iloncras-
aasa Ty =T (p) 8 (73), monywaem ypasaenuwe amnabarel

P efem?
20t

/ Lot i patadnl v

Y Vi 98
2. ey

Puc. 33. Hynesnie H30TepMH Tmkenol wKomnouestol (TK) n oz.moos THK u
pasiAuuNsIX BapuadTtoB nwnos (THJI), (TKHJIII), (THJAIIIL).

pax = p(p) B nepemennsix (p, p), KoTOpOe MOMeT GHITH MC-
HOMb30BAHO IPH pacueTax Mofedeil miamers.. B macrosmee
BpeMA MOCTPOeHbl NBYXCNOHHbIE MONGNW UNAHET-TUTAHTOB.
060109KN UNAHET COCTOAT B OCHOBHOM U3 BOJOPOLO-TEIHEBOIl -
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KOMIIOHEHTH, & Ajpa m3 Toro uny uHoro papmanta THJII-xoM-
moHeHTsl. B KouBeKTHMBHOM miadeTe uUpeAmONo;KeHHe O HO-
CTOAHCTBE XNMHYECKOr0 COCTABA Kaskaoro cjioa (o6onourn u
Afpa) SBJAAETCA eCTECTBEHHBIM, TAK KAK KOHBEKIHA ocylle-
CTBIAET IepeMelldBaHze, & BOSHHKHOBEHHO AaKe HOGOALIIOTO
rpajyieETa KOHIeHTDPAaIUM JOCTATOYHO, HTOGH «3amepeTb»
KopBeknmio. [Ipm pacderax ypaBHeHHS COCTORHHE CMEcH Be-
ImecTB KakK [Aaa 00ON0YKH, Tak M IAA AXpPa BHYUCIAITCH B
npuGNMKeRnY aAAUTUBHOCTH HapLUUAIbHBIX 00HeMOB

1 _ X, .

p(p) 4 p, (p)’

roe X;— ofnime mo Macce KasK[Oro BellecTBa, M_.NN = 1.
1

Crpoenne 06on0uer miaHeT B OCHOBHOM OIpENeNAeTCA CHH-
MaeMoCThi0 Bojopona (puc. 32), a cTpoeHme Afep — HYJIeBbI-
mu uzorepmamu THJI-Bemectsa (puc. 33).

9.7. MOAEJN IOIIUTEPA U CATYPHA

B macrosumiee BpeMsa mOCTpoeHH! JABYXCHOHHEIE MofeaH
BAYTPEHHEr0 cTpoeHns obeux muamer. Anpa nnamer cocrost
n3 romgencara TH u abmos (o0umine dieMeHATOB B COTHETHOMH
mpomoprun). Wccregorano uersipe BapHMaETa XUMMYECKOTO
cocrara sappa: THJII (TH -4 JI1), THJIH, TRJIII a TH.
O6onourn Mojeneil 1epBOro TANA COCTOAT TOJbKO M3 ra3oBOil
rommonentst 'l (mmu TII, TIII). B mux MaccoBble KOHIEHT-
panuu BONOPOAA, TeNus ¥ APYTHX rasoB GYAYT COOTBETCTBEH-
#0X,YnZ; X+Y+Z =1 B mogean II tuma B cocrar

Omohoﬂzs“ KpoMe raaoBoit KOMOOHEHTHI, BXOAHT TaKKe Be-

mecTBO Anpa ¢ KoHmenTtpamued Zy; X+ Y +2Z,4+Z,="1.

Bennmumna Z; mo ormomernnwo k cymme X-+ Y Bcerga Gpanachk.

B codHeyHO#l nponopmud. YToGB YAOBIETBODHTL H3BECTHHIM
‘mapaMeTpaM mIaHeTHl — Macce, pajAycy, HepHofy BpAIeHHs
W TpaBHTANHOHHEIM MoMeHTaM J, m J4 (cM. Tabm. 13), B Mo-
mexax I tuna mopbupanocs ormomenuwe Y/X (B oGomouke),
a B Mopeasx Il tuna — seanuuna Zo/(X 4+ Y + Z,), a orno-
menwe Y/X = 0,26 ¢uxcuposasoch B coameuHO# mpo-
HOpLH. : )
AnunaGaTrueckas Mofelb IJIaHETHl SABMCHT TaKMe OT rpa-
HIHYHBIX 3HAYeHHUH faBjieHMsa p; U rtemuepatypu I'; B obxau-
HoM cnoe. JlaBienue p, Bcerja NPUHUMANOCL PaBHEIM OFHOIM
atMocdepe, a I, BapbupoBanocs, Tak, AuA THOMIHBIX MoOJie-
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et T Tuma mma ofemx mnader, hokazammerx ma pme. 34 m 35,
.m; = 140°K, a X = 0,68 (B oGonouke). B oroii  Mopenz
anpa IOmurepa u Carypua cocrost na THJIIL Iloxnas Mac-
coBaa kommentpamua THJI-semecrsa B mianere 0003HaYeHA
Zgxa. Mopmenm I .tuma coorBercTBylOT cxeme ofpasoBaEma
IJIaHeTH, 00 KoTopoii BRrayaune ofpasyeTcs AApPO M3 KOHJEH-
cara, & 3aTeM MPOMCXOAMT aKKpeIlUd rasa Ha 00pazoBaHHOe
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Puc. 34. Moneas IOnwmrepa. p — OJOTHOCTb, P — AABJIeHUE, T -~ TeMUEpaTypa,
£ — TPAaBUTAIMOHAOS YCKOPEHWe, ¢ — OTHOCHTENbHAA Macca, 3aMHOYeHHAA B
cepe paguyca P Kak GYHKIUA OTHOCHTENbLHOro pammyca f.

taxuM o6pasoM apgpo. flcHo, uTo BTO mpefenbHAA HAEANA3H-
pOBaHHAs CXeMa, HOITOMY MCTHEHAA MOJiellb MJIAHEeTH J0JIK-
Ha ObiTh OPOMENKYTOUHOH Mempay Mogennio I m Il Tumos.
Jna Carypua mopmenb I rama ¢ Iy = 90°K aBasercs npe-
MelbHOM, TAK KAaK B TAKOi MOMeNN KOHNEHTPAIlUA TIelus
Y = 0, uro menpueMiemo ¢ nosuiui KocMoxumun. [aa HOnu-
repa moens I rama ¢ T, = 250 °K raxxe sBasgerca mpefeib-
HOJ, TaRk KdR OpW 9Toi rpaHuyHOil TemmepaType I'| y niaHe-
Tt nponagaer sapo ud THJI-emecrsa u npu eme GOabmux
T, RnA coXpaHeHHS YCIOBHS HOTHOW MAacch B MOJENb TpH-
Oitoch Ol BBeCTH DA3yINIOTHeHMe BeIHecTBA B HEHTpe, 9T0
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dusudeckr Becemmcienno, dTo efUHCTBeHHAA Mofens Omu-
Tepa, KOTOpas UMeeT CpPEeJHECOJHeUHbIA coctaB. Bo Bcex oc®
TaTbHBIX MOennAx niamera oboramena THJI-koMmomenToit mo
CPABHEHHI0 CO CDeJHEeCONHEYHOW [pONOpHHell DIEeMEHTOB.
B o6mem nccremoranume mogeneit Onmrepa n Carypua noka-
- 8pIBaeT, 910 o0e mIaneTh KOKHEEL o6nagaTe aapamu ui THII-
-pemectsa. Ilo macce agpo IOmmrepa cocrasaser (3 -+ 4) %,
a aapo Carypua (26 + 28)% ot noamoit Maccsi. Bemuauma
Zryn, OpuBefieHEas B Taba. 15, mo3BonAeT OLEHATH MHHU-
MAJILHbIO MAacchl BeljecTBAa LPOTOMIaHETHOro o6jaKka B 30HAX

< . Ay 2, 6ap
¥4 ’ \Q,.N\u.s\.w
3 qwft
117K
7 g, M/oen? e
7140F -7
4 | p
. § wtl
N ¥ A5 - y
4 L 9 - V/al
-+ 20F .N y , , -
i ~</ 1wt
1w /. ,
.| . ﬁ L 4 N ol -\%10
4- T N 7 L

0 @ B G gy A
Puc. 85. Monenb oma«éuu. CM. moanvch K pmc. 34,

-o6pasoBanna aTux mnaner. Macca Bcero BemecTsa B 30HEe IO
OTHOUIEHHID K Macce mjasetot M/M = AN,_,::\NM,EH. rae

Zhen ~ (0,012—0,018) — npeamonaraemoe obnnpme THII-koM-

HOHEHTH B IPOTOIIAHETHOM 061aKe, paBHOE COTHEYHOMY OGH-
muio. Torma, ciefoBaTenbHo, Macca OOTEPAHHOIO M3 30HH
‘Bemectsa pasma: AM/M = (Ms/M) — 1. Ora senmsmma
A7 pasdMuHBIX MoOAeNeil ppuBefeHA B HociefiHeM croabie
rabir. 15. [lo aTum omemwkaM Macca rasa, JUCCHIMPOBABIIETO
m3 30En IOmnrepa, saMeTHo pasiamuaerca A H3YYeHHBIX
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moneneit. Jun IOnurepa rpyGoit ouenxoit 6ymer (AM/M)p~
~ 5+ 10. Ina Carypra aTa BeNHUMHA BAKIIOYEHA MEMKEY
~ 15 u. ~ 24 nnaHeTHLIMM MaccaMH JJIA Mofeieil ¢ Appami
u3 TRIT—TRIIIL, (AM/M)c ~ 15 =+ 24.

Tor ¢akxT, uro 0fe MIAHETH HAXONATCA B KOHBEKTUBHOM
COCTOMIHAM, T. ©. ABINAITCH aauabaTHdecKUMH, HO3BOJWI HA-
[e}KHO paccuMTaTh pacupefeiacHre temmeparypsl B IOmutepe
u Carypme (eM. puc. 34 m 35) u3 ycaoBHUA NOCTOAHCTBA

Tab6banna 15
Xumiryeexuii corran I0murepa u Carypna

= O6nane s otionoure*) |Odusine Bo seell nManere
a4 -
=
Duaanera [Ty, °K M«W x Y z x Y |zrrn AM/ M
[OnwuTep 140 I 0681031¢0 0,66 { 0,30 | 0,04 { 2
11 0,71 | 0,48 ] 0,10 | 0,691 0,18 | 0,12 | 8
250 i} 0,54 | 0,47 | 0,01 10,51 | 0,47 | 0,01 | O
1| 0,60 10,16 { 0,23 | 0,60 | 0,16 | 0,23 [17
Carypn 140 I} 0,68 403110 0,50 | 0,23 | 0,28 |19
. 1] 0,711 0,48 ] 0,101 0,53 | 0,14 ; 0,33 [24
9011 | 08910 o 0,68 | 0 031 124
%) £, =001 po meex MOnendAx.

pHTponuM B HX Hempax'). Mel yme oTMedwamu Bhme, 9TO
mepexof B MeTawnumieckyl (asy MoJeKyJIAPHOTO BOAOPOAA
upoucxonut npH p ~ 3 Méap. B Mmopenn ¥Onurepa, moxra-
3aHHON Ha puc. 34, 9TO COOTBETCTBYET 3HAUCHMIO OTHOCHTENb-
Horo papmyca B ==r/R (R — cpepuuit paguyc nJIaHeTs),

‘pasHOMY By == 0,765. Meramrmaeckasn obonouxa B Onnrepe

npoctupaerca po rpammnsl ¢ THJl-agpom mpu Ba = 0,45.
Ha sToM yposme faBienue pasmo 42,3 M6ap, B LieHTpe mia-
HeTH po = 18 Mbap. . : .
B monenn Carypma (cm. puc. 35) Meraanuueckas o06oiod-
Ka neskuT B METepBaye 0,465 = B = 0,267. [laBnernue na rpa-
gune ¢ axpoM u3 THJI-KOMOOHEHTH CPaBHUTEIbHO HEBENHKO!
Pa = 8,12 M6ap (B, == 0,267). [Hannernme B menrpe CarypHa
po == 48 M6ap. TemnepaTypsl B HeHTpe o0enx HiaHeT PaBHEI

1) 9aTponus ~— 3T0 TePMONMHAMHMTECKAA BeJMYWHA, OCTANMAACH
OOCTOARHON mHpH &auabaTHMECKOM TIpomecce, KOrja He DpPOUCXOAHT
of0Mena TenjioM MeMKAY pasimuBERIMEA dleMeHTaMu cpefbl. OHA He mMe-
eT CTONL HADJIAJHOTO CMBICJ&, KaK TeMIepaTypa MiIn AaBileHue, ABIA-
Ach B TO JKe BpeMA He MeHee BKHOH TeDMOJIMHAMHUECKOil mepe-
MEHHOI,
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~ 25:101°K. B feHcTBUTCNLHOCTH MOMKET OKA3aTHCA, YTO
pemecTsa, u3 KoTopeix coctoar THJ-ampa IOnuarepa u
Carypra, nuddepenmuposans! mo mrorsocTd. OgHAKO HMEO-
muXcd HoKa NAHHBIX ABHO HEJIOCTATOMHO JIA KOJUYECTBEH-

HOTO- HCCIIeJOBaHUA 9TOrO ,,woﬂﬁoom. HOHE\E,Q@ Omhmhmm.—,v

MOIIHEIM COGCTBEHHBIM MArHHTHBIM HoneM. 1o moie GbLio
OTKPHITO ¥ HCCIIEOBAHO 10 pPaJHOM3IYYEHUI0 [JIAHETH B
1954--1960 rr. Torma sxe GBLI0 YCTAHOBIEHO, 9TO NOJNAPHOCTH
MarguTHOro moiaA IOmmrepa oOpaTHa MHOMAPHOCTH 3eMHOIO
MarHATHOTO moitA. JlamHBle, HONy4eHHHE ¢ HOMOINBI0 KOCMH-
geckux ammapatos «IImomep-10, -11» mosBommim oxapakre-
pH30BATL 9TO HoJé KoamdecTBenno., QmpemeneHsl cleqyoInne
kooppunuentn I'aycca B mMarmmTHOM notentuaise W [dop-
myna (29)] mnanersi:
AUMOTbHBIe Kod(PHIHEeHTH

gl=14129, gi=—0,492, &{=0,531cc

(aruM KodpguiueHTaM COOTBETCTBYET HAHPAKEHHOCTH WI-

mosna Ha SKBatope mnaHeTst By = 4,19 ec. Ochp pumons Hak- .

J0HeHa K ocu BpameHua Ha yron ~ 10°),
KBafpynoxbesie KoadPuuuenTsi:

Wm = Ou%N. Wm = I'O..Nwm‘ N@M = - Ogomoo
) WW = O.WN%. N@W = lo.wmﬁ ec

(B = 0,89 2c). .

OupefiefleHBl TAKKEe OKTYHOJbHbIE KO(PQUIHERTH W CO-
orserctBeHHO B3 = 0,61 2c. WaTepecEo, dTO OTHOmWEHUSA
By/B, ~ 0,2 u By/B, ~ 0,14 Gnusku K aHANOrMYHEIM OTHO-
menuaM pisa 3eMHoro moxd. Ilome lOmurepa ammnserca momem
SKCIeHTPUUHOTO [UMONA, IEHTP KOTOPOrO OTCTOHT OT . OCH
ppamenasa Ha ~ 0,2Rp un ma ~0,1Rp cMemern B ceBepHOoe
poxyinapue, M3-3a 9TOro MaKcHMalbHOe 3HAUYeHHe NONA HA
nosepxuoctn lOmnrepa B ceBepHOM HONYITADHY  COCTABIAET
~ 14 zc, a B wxuEoM moxymapuu 11 2c. MarsuTsbIL MOMeRT
IOnutepa Myp = By Rio= 1,35.10% zc - cud. Ucrounuru
MarauTHoro moia lOmuTepa pacmososKeHH B ero ofHIEpHOMA
MeTalIudecKoil o6osouke.

Brime oTMeuanmoch, 4To TEIUIOBHE MOTOKE M3 HeAp oGenx
IJIaHeT OYeHb BEJUKH; OHH PABHBl TOTOKAM, HOJIYIaeMBIM
naaseramn ot Connma. 9To aHOMAILHOE ABIICHNE elle He Ho-
IYyUUJI0 ONHO3HAYHOTO OOBACHERWSH, XOTA GONLIIMHCTBO HC-
claegoBaTenell CKIOHASTCA K OOBACHEHMIO HTOr0 TEIIOBOTO
' TMOTOKA TPABUTAI[HOHHBIM CAATHEM INIAHETHI,
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08 MOJIENN YPAHA U HENTVHA

JlByxcaoitasie aguabatmdeckne MOfeNH ofeux mIaHeT
nokasaspl Ha pue. 36 m 37. Ornomenue Y/X B8 Bomopomo-re-
sinesoii oGomouke (ua T'l) BeiGpaHo B COMHEYHOH HPONOPIHM
(Y/X = 0,26). Ilna ampa npumar cocras THJII (CH. +
-+ NH; + Ho0 + TK) B cootBeTcTBHE ¢ IPEANOJIOMEHHEM O
HUBKOH HauajbHO# TeMnepaType B oGuactm ofpasosBaHus
Ypana u Henryma. Mogenn Ypana m Henryma mpumapmneskat
k mopmensM Il Tmma, Tak Kak MX TOHKMe BONODOJ{O-TellMeBEIE
o6omourn comepmar upumecs 10% THJII-koMmoreBTHL
OcHOBHble HapaMeTpsl Mofelell Clefylollyue: OTHOCUTENBHELH
paamyc n macca THJlI-nagep paBunl coorsercrenso 0,78 u
0,94 naa Ypama u 0,85 u 0,97 aan Henryma. [asaenue Ha
rpanmne snpa y Ypawa p,= 117 x6ap, a y Henryna
pa = 74,6 k6ap. JlaBnenne B nenTpe YpaHa po == 5,83 Mé6ap,
a B meaTpe Henryna po == 7,4 M6ap, Temneparypsl B IeHTpe
Vpama mocruraior 11 Teic. epad, a B memrpe Hemryma —
12 tic. epad. (rpammumas temmepatypa Iy = 100 °K).

O6e miaHeTs EMeIOT Gauakmnit xuMudeckuii coctas. HyO —
(0,39—0,4) ; CH4— (0,22—0,23); NHz — 0,08; TK — (0,24—
0,25); (Hg+He)—(0,03—0,06) mo macce. drm Mojexn
nMeloT sgagenme MoMmeHTa Jo aua Ypana 0,01, a mua Henry-
ma 0,004, wro 6amaxo K HaGuIONaeMEIM 3HaYeHUAM, IpUBe-
meaaeiM B Tabm. 13. Jammmx o6 Ypame m Henryme eme
CIUIIKOM MaJo, IO3TOMY Mojenu ofeux IIameT cliefyeT pac-
cMaTpUBATH KaK mpexBapuTenbHsie. B wactmocTH, U3 (usHde-
CKUX CcOOGpaKeHHH fACHO, 9TO AXpA ILIAHET AOKHBI ObITh
quepeHnnpoBangs oo MIOTHOCTH.

9.9. IJIAHETA TUIYTOH — BBIBIIUA CIIYTHUK HEIITYHA?

Ilayron — maubonee ornanemHas nnamera B Conmeumoit
cucteme. Ee cpeamee. paccrogame oT Connna - cocTaBiaseT
39,5 a. e. JKCHeHTPHCUTET ODGHTHI. BeJHK, 8 ee HAKIOH K
miockoetd oknuntukd ~ 18°. Hammsie o Ilmyrome odueHs
menagesxusL.. Ero Maccy omesusaor B ~ 0,11 maccn 3emun,
a pamuye B 0,5 3eMHOro, TaK 9T0 CpefHAA INIOTHOCTH HOJNyda-
etca paBHO# ~ 4,9 ¢/cm®. Ilepmox ero BpameHHAa paBes
6,4 cyToR, T. e. BEJUK 1A cTONb yhameHHoi# o7 Compma mua-
HeTH, BpalleHHe KOTOpo# HMKaK He MOrio GhITh Ha OPOTA-
JReHVUM ee CYIIEeCTBOBAHUA 3aMe[JieH0 M3-3a MPOIECCOB HpH-
ausmoro Tpenus. Mrak, mianera TIayTon sBisiercs anoMamib-
HOMl KaK [0 XapaKTCPHCTHKaM CBoeidl op0uTel, Tak H 0O
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Puc, 87. Monems Henrtyna. CM. nognuck K puc. 34,

matepHaisEMM fapamerpaM. [leficTBETeNLHO, ee c¢pefHAR
IIOTHOCTb, LpaBJa, ONpefeleHHasa elle odeHb HEHANEHKHO,
fammKe K BeNMYMHAM, XapaKTepHHIM JUIA [IadeT 3eMHOK
IPYNIH, & caMa IIAHETa paclojioMera B crade OIaHeT-ri-
raHTOB. ECTECTBEHHO, CTPOMTH MOJeNH BHYTPeHHEro CTpoe-
gus [lnyroma emie pano. . ;

Boanmoii Hay4RbIA HHTepec OpejcTaBifeT rANOTesa, BHI-
geuEyTas B 1936 r. QHMIMECKUM TeOPeTHUKOM JlurraToHOM,
COTIACHO KOTOpO# IIAHETA ABJAETCA ObIBINEM CHYTHEKOM
Henryuna, I'umoresa mpepmonaraer, 4TO IInyToB CHEXPOHHO
ofpamanca eoxpyr HenTyma, T. e. mepuoj ero BpaileHUA
BOKDYT OCH paBHAJICA mepuofy 0oOpauleHUs BOKPYr OIAHETH!
(rak sme, Kak cefivac Jlyma obpamaercs BOKpYT Jemam u
Tparor oxpyr Hentyna). B macTosmee BpeMa IPAKTHHECKU
Bce comyrauKky B CommeuHO# cHCTeMe HAXO[ATCH B COCTOARHA
cuExporBoro Bpamenud. CMHXpOHHOe BpamieHHe COYTHUKOB
BOBHEKJIO B DAHHIOW DHOXY CYNECTBOBAHHA HJAHETHOH CH-
cTeMBl # 006yCHOBJeHO TOPMOMieHHeM BpalleHHA CHYTHHKOB
NpUIMBAME, BHIBEIBAGMBIME HA HUX ILTAHETaMH. Hrak, cBoil
nepuop, Bpamenus 6,4 cyrok. ILryron npuoGpex Ha CHHXPOH-
Hoit op6ute Boxpyr Hemryma. On noxumys Imvianery moene
cGmmmenns («cronxnosenus») ¢ Tpuromom. Ecam aro Tak,
T0 mepuoy Bpamenus lliyroHa gommen GpITh HPUMEPHO pa-
BeH opbmrampHomy mepuofy obpamemus Tpuroma, T. e.
5,9 cyrox. Kak mbl BrauM, coriacue o6enx mepHogoB Xopoimee.
B pesyabrate atoro croakHoBenus Ilnyrom 6vir BHOpOIIeH
fla CBOK CWIbHO OKCHEHTPUYHYI0 H HAKIOHHYW0 opbuTy,
a op6ura TpuTORa Tarke HpeTepieNa CYIECTBEHHOE H3Mer
nenne. Y3 sKBaTOpHANBHONR OHA CTaja CHILHO HAKIOHEHHOi
W OBWKeHHe cTano obparHuiM. I'mmoresa JlurriTona mpedmo-
naraer, uTo dusnveckue cpoiicTa Ilnyrona m Tpurona momx-
HBI OBITH ONH3KM, TAK KaK oHH o0pasoBajluch PANOM Y OJHOI
1 TOH e HIaHeTbl. DT0 0GCTOATENBCTBO MOKeT GBITH ycTa-
HOBJIEHO TOJLKO € WOMOMBI0 KOCMMYECKAX MCCIEOBAHUIA,
koria OymyT monydyemnl Gosee xeraiibHbIe gaHHBIE 006 3THX
tenax. IIoka 4To BCe 3TO OCTaeTCA HHTePeCHOH# FHNOTEsOil.



