TITABA T , ;
- MOJEJb WE%HM_HEEMH,O OH@OHESE 3EMJIN

«... Mo#HO ynopo6urh BéAKOE 3eMNeTpACeHUe

$oHapo, KOTOpHIl 3a)uUraeTcd Ha KOPOTHOE Bpes

. 'MA W OCBEIaeT HAM BHYTPEHHOCTDL 3emun, T0-
BBOJIAA TeM CAMLIM paccMoTpeTsh TO, UTO TaM OO~

uexonut, Ceer or 3Toro (oHApA IOKA elle OHeHb -

Tycrauift, HO Heé OMJIeIKMT COMHEeRWio, Y70 (U
BpeMeHeM OH CTaHer Iopasaf0o HPYE U NO3BOIHT
HaM pasofpaTtscs B8 9THY CJIOMKHLIX  HBJAEHUAX
LPHPOALL,,.» e

B. B, l'oauywn, «JIexkuun no celicMoMeTpai»,

‘B Hayke mpm paceMOTpeHAIN CHOKHBIX OOBEKTOB MBI

CIIOIbL B PAHOM HMeeM [eJio C EOHFG.;ME.E. ﬂowcﬁma 0. goﬁmn,, )

JAAX DIeMeHTAPHLIX YaCTHI[, MOJENAX BHYTPEHHEIO CTPOeRUA
3Be3J,  MONEJNAX BHYTPeHHEro cTpoeHua miameT. Mogess —
HEKOTODAaA HArMARHAA KapTHHA CTPOEHNA H3yvaeMoro o6pek-
ta. lIpu mocTpoeRuu Mofeium cTpeMATCA ydecTh BCe, YTO H3-
BECTHO 0 paccMaTpuBaeMoM mnpejmere. Ilo Mepe paapurus
HAYKH MOJenn CTaHOBHTCH Bce Oolee [eTanu3upoOBaHHEIMH,
H COBpOMeHHBIe MOLeNd BHYTPEHHEro CTPOCHHA JeMJIH Omf-

" paloTcs Ha BechMa Oonbmioll uEQoOpMaTHBHBIE Marepual, Ha-
KOIVIeHHBIH reopu3MKaMy K HacToAileMy Bpesenu. B reogu-
BuKe HOJ MONeNbl0 SeMiH HOHMMAIOT Kak Onl paspes Hameil
IJIAHETH, Ha KOTOpPOM IOKa3aHO, KaK MEHAWTCA ¢ IyOmEOil
TAKHE¢ ee BaskHelillle mapaMeTpH, Kak MJIOTHOCTL, JlaBIeHHE,
YCKODEHHE CHIBl TAMKECTH, CKOPOCTH CeHCMHUYECKHX . BOJH,
TEMIEpaTypa, dIeKTPOHPOBOTHOCTD A AP. ,

O “HEKOTOpHIX M3 3THX IapPaMeTPOB Mbl YiKe TOBOPHIH

BBIIIG, 3ech e HOfleT pedh O pacmpefieleHAM B HeJpax
3eMAH INOTHOCTH, NABIEHASA H YCKOPEHHA CHIKI. THAIKECTH.
Hrobr syume yacEHTH cee CyTh Aena, HawHeM pPaccMOTpe-
Hie ¢ mpocTeliliero mpuMepa. ,

v

7.4. OJJHOPOAHAA EObm.dw.

Ilpocreiimeii MOJleJIpl0 HaIllell IIaHETH ABAKETCA ORHO-
popuas Moneas p == p(r) == p == 5,52 2f/cM®, 3Hauenume p ==
== 5,52 ¢/cm® — cpepEaa muorHocts Jemam. [las opgHOpops
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HOi MOJenAHM MOKHO DAaccynTaTh PACHpPEIeNeRHe YCHOPeHUA
CUIBI TAMKECTH A NABIEHUA. YCKOPEHME CHIEI TAMECTH g OU-
penelIAeTCs ¢ MOMOMIbI0 POPMYJIbl, B3BECTHOR H3 dieMeHTap-
HOro Kypca Quanxm,

g=Sn SR CL)

Baecs G = 6,67-1078 cxd/z- cex? — rpaBuTanmoONHAN MWOCTO-
SIHHAN, M -— Macca, 3aKI0TeHHan BHYTpH cdeprl pajuyca r,
r — paadyc. B ciayuae ofHopojHO#l MOjend BeIHYMHA M PaB-
Ha mpousBeNenmio o0bema cepbl pajuyca r Ha HOCTOAHHOO

3HaYeHye LIOTHOCTH Q:

’ . m= .qu_l.um. ‘ )
lopcrasaasn aTy BeTUTHHY B (36), :o.:%.:i
| g=g2 g =5 GRp;
T == g, =1000 cxn/cex?, - (37).

Iie ¢ — GespasMepHblii paguyc, H3MeHmomuiica or 1 Ha wo-
BePXHOCTH TIAHETH! A0 Hyias B neHTpe. CieposaTentro, B O~
HOPONHON MOJIeNH YCKOPEHNe CHIIBL TH/KECTH H3MEHICTCA IO
JANeHBOMY 3AKOHY, YMEHBIIAfCh OF CBOErO MAKCUMAIbLHOIO
JHAYCHUA HA HOBEPXHOCTU JO HYJA B HCHTPE. C
Hasnenue Ha raybume =R —r paBHO Becy mopoj, Bbl-
neaemamux caoes, Ecau Gul HAPARY € IJOTHOCTBIO YCKOpE-
uue g Gbiro Gbl TaKiKe IOCTOAHEO, TO HapieHne Ha Iiy0i-
ue { mpocto pasHIochk Gk pgl. B obmem cayyae, Korga maor-
HOCTH P ¥ YCKODEHH® CHJIBI TAKECTH g BaBHCUT OT INIyOHHEL
(mau, uTo TO e caMoe, OT pajuyca), mocTymawT Tak. Ilia-
nery pasfuBaloT Ha cTOAb ToHEHe cdepuiueckue 000109KH,
4yTO B KOMKHOM CJIoe 3Ha4eHile p M g ABIAETCA UPHMEPHO TNO-
croauabiM. Onpeftenus TakuM 06pasoM Bec MOPOJ] HA CAMHRILY -
Wiomagd B KaxaoMm cioe pgiAl (i — mOMep ClI0A), HAXOJAT
[ABJIEHNS, CYMMUPYA Bec BCEX BbILIENEKAIIUX CI0eB;

.v :
el - D H,.MHEWNZ:
P ) . ==

Ife Py — flaBieHHe Ha Tay6nue k-ro cios (clonm cunTarTCH
cBepxy BHU3)., B pesayibTaTe miA ogHOpORHOI Mopesm moiy-
vaeTcd KBapaTHYHAfA 3aBHCHMOCTH [aBieHHA 0T Gespasmep-

» . . 15



1

p=p(0)[1 —2?], p(0)=4,71 + 10* 6ap, R =1738 k. |

HOTO paguyca z. ) /
p = p(0)[1—2?],
p(0) = Wmcmm = 1,73 - 10°6ap. .

B ommopommoit mMomenn paBmemme pacter mo KBaJparuy-
HOMy B3aKOHy OT HyJsd Ha mosepxHocTH (2= 1) jo
1,73-10° Gap B nenrpe (z= 0) ogmopogmolr Semmm. B pe-
QIbHOM- 3eMlle MMeeTcs 3aMmeTHAas KOHINEHTPANUA MacCHl K
nentpy (3eMas uMeer ieMesHoe AApo). B pesymsrate ycwo-
pCHHe CHIBI TAMKECTH B PealbHOH 3emie CHAJAeT 3aMETHO
crabee, qeM B OAHODOLHON MOJENH, I COOTBETCTBEHHO JaBie-
HUE HapacTaer CHIbHEe M NPUHUMAeT B IEHTPe NPEMEPHO B
nBa pasa Gosibliee sHaueHde, ~ 3,6-10° 6ap.

Taxum oGpasom, oxHOposHan Momesn I 3eMiu ABJIAeT-
CA He 0eHbL XOpolIMM mpubnaukeHHeM, 3aT0 gua HAINETO ec-
TECTBEHHOTO CHyTHHKA JIyHBI OofHOpOAHAA MOJedp HOCTATOU-
HO xopomra. Mpr yixe ymoMmwmanu, uto ma-sa MaJaBIX pase-
POB naBnenue B NeHTpe JIyHbI Mand u BemecTso B Hell ¢;xaTo
BCETO Ha HECKONBKRO mpouenTtos. Ha mosepxmoct: Jlymer yec-
KOpOHUE CHJIBI TAMKECTH B IHECTh Pa3 MEHbUIE 3eMHOIO, goy ==
== 162 cm/cer?, a JlaBrenye. B OMHOpPOMHOH Mofenn ¢ cpep-
HUME napaMerpaMe JIyast (px == 3,34 2/cu®, Ry = 1738 xu),
p(0) = 4,71-10* 6ap, 1. e. B 36,7 pasa menbime, uem B oOff-
Hopopmno#t Monenu 3emau. CregoaTenbHo, MOMeNh BHYTpeH-
Hero cTpoeHus JIyHEl OLMCHIBAGTCA HPOCTHIMH COOTHOMIe-
HUAME:

0 = 3,34 2/cm3, g =g,%, 8, =162 cm/cex?, [
(38)
7.2. PEAJIGHBLIE MOJEJN (PACIIPEJIEJIEHUE :hOH:OOHS‘.
YCHOPEHHUA CUJIBI TAMECTH, HABJIEHH )

Paccramem Temeps B ofmux weprax, Kak crposTcs me-

TAJNbHbIe MOJeNN BHYTPEHHErO CTPOeHHA 3eMJH, UCHONbLIYIO-

mae BCIO @Mmemyloca reogusmieckylo madopmannio. Takue
MO/JleI KPATKO HAaSHIBAIOT pealtbHBIMA Mojensma. [lepssiit
u HauGonee CymeCTBeHHBIA LUar Ha IyTH HOCTPOCHHA PEaJib-
HBIX MOfieNell 3eMym cheNaii aMepHKaHCKHe TeoH3HKR
Anamc u Buabamcon B 1923 r. Onn npegioskuinm HCHOMB30-
Barb ceiicMHyeckuii mapamerp @ = K/p pna onpepenenss
JeTanbHOro XoJa MAOTHOCTH B HeApax 3emad. CeiicMugeckmit
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napamerp @ nerxo ompefenseTca Yepe3 CKOPOCTH celicMutde-
CKUX BOJIH Up U Us [Qopmyasr (1) u (2)], o KoTopeix MsI HOA-
po6HO TOBOPUAM B Havale KHUTH:

N .

= .ﬂ”cwlmtm. . (39

Tak kax Ans 3eMIM CKOPOCTH Up U Us WBBECTHBI KaK (yHK-

nun - rnyGumeel, To @ TaKKe M3BECTHA Kak QYHKOUA

ray6uust, CeficMuveckuil napamerp @ paBeH OTHOHIGHHMIO MO-

nynaa cxatus K n naorsoctH; B.cBOKW ouepens K mo ompepe-
JeHHI0 PABHO

aucwW (40

(mpomsBefieHNI0 P HA OTHOMIEHEE NPHIOMKEHHOTO K TeNy Hpu-
paijends faBieEnfi Ap K COOTBETCTBYWINeMYy  IIpi-
pamenwo mirorHocTE Ap). Taxkmm obpasom, ecim mam mase-
cTen ceiicMmudeckuit mapamMerp @ (39), To MBI MoKeM ornpeje-
JIATP "3aKOH, WO KOTOPOMY MIPOMCXOIUT HIPHPAINEHHe IIOTHO-
CTH Op# HeGONBIINX NPUPAMEHHUSAX [JABICHU]

Ap = Ap. (41)

Teneps, 9T065l pemMuTH 3afavy, HEOOXOANMO 3HATHL BAKOH, HO
KOTOPOMY NIPHUCXOJUT HapaCTaHHe AABJIEHUA B Helpax 3eMiH.
JTo HapacTaHHe IPOHCXOAHMT IO T'HAPOCTATHYECKOMY BaKCHY:
npupamenue Japienua Ap npu yseamueHMH riyOuner Ha Al
PaBHO BeCy BeIECTBA 3TOTO CJIOA, NPUXONAINETOCH HA eJ[HHM-
oy NIomaga: v

R Ap = pgAl. . (42y

Hexmowan Ap ws (41) ¢ momompio (42), moxyusM 3HaMenu-
Toe ypaBHeHHe AlaMca — BuabaMcouna :

Ap = £ Al (43)

* IO3BOJIAIOOICe ONPEeNeJINTL ieTaJIbHOe pacrpenejieHne IJOTHO-

CTH B HOAPax 3eMiM M COOTBETCTBEHHO HOCTPOUTE peadbHYIO
MoJeds 3eMid.

Ha mepBril B3riAjl MOKeT IIOKAa3aThCH, UTO YPABHEHHE
(43) me mosBonser ompefenuTH NpHpALNEHNE IOTHOCTH, TaK
Kak TYAa BXOAMT Hem3BecTHas ¢yaruusa g(l) — yckopenne
cuxn Tsmectd. Jleficrsutensro, g(!) ompenenserca ga ocHOBe
pacmpefiesieEnsl IIOTHOCTH B INIaHeTe, HO 3TO He CKA2BIBAGTCA
npu pemrenns (43), Tak Kak BMecte ¢ pacnpegenenudem p(l)
aBToMaTHYecKd onpepenserca g(!). ,
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O6u19m0, KOrAa TOBOPAT O MOjeAd 3eMiaHm, TO B IEPRYIO

ouepeab NMEIOT B BUIY paclpeleleHns NJIOTHOCTRM H JaBie- .

uns. Jlemo B ToM, uro ¢ynkuum p(l) u p(l) ssimorcs mc-
XOJHBIMHA JUIf OUpelejedus MHOIAX [APYTHX . mapaMerpos
deman. Tak, naupmMep, sas p(l), MOKHO paccuNTHIBATH
. pacupenenesne yupyrux mopeneir » 3emire (K(l) — momyns
cmatea u W(l) — Momyar casmra) mo ckopocTAM celicMuue-
CKuX BOJH Vp U Us [Popmynm (1) m (2)]. Ecim mapecTns:
p(l) m p(l), To TeM CaMBIM H3BECTHO ypaBHeHHE COCTOAHHA
3eMHOro BemecTBa p = p(p).
~ CpaBnmBas oONpeJeleHHYI0 TAaKUM 06pa3oM 3aBUCHMOCTDH
p(p) ¢ YpaBHeHMeM COCTOAHHS Pa3AMYHBIX TOPHBIX TOPOX
¥ MHHEPANOB, HafiieHHLIM B JaBOpATOPHEIX DKCIEPHMEHTAXx,
MBEL TOJYYREM BO3MOMKHOCTH INPHCTYNUTH K HOZGOPY KROH-
KPeTHOT0 BEI[ECTBEHHOIO COCTaBa 3€MHBIX HEAp HA Kojuge-
creensHoit ocuope. IlpmMepro 20 ner masam u GbLTO MpOM3BE-
neno cpasuenne Qynknoum p(p) pua semuoro supa ¢ p(p)
WA JKelie3a  OIpefleeHHON 5o 7aaGOpaTOPHBIM  JAHHEIM.
Cornacme »Tux QyBEKnEi ¢ TouHOocTHIO 70 10% B HHTEpBaNE
nasirenuit (1,35 - 3,6) - 10° 6ap, rocmojcTByIOmMUX B 3eMHOM
AIpe, KaR pas M ABIAETCA BajKHEHIIMM YyKazanmeM HA TO,
40 IeHTpanbHag o6macTs Hamell IJiaHeTHL B OCHOBHOM
COCTOMT W3 JKejesa. . , .
IlmorHOCTE peaibHOll 3eMminm He ABIAEICA HempepHBHOH
“pyuxnuedt rayounst. 3 ceficMoNOrRN H3BEeCTHO, YTO CBOMCT-
BA BEIECTBA SEMHBIX HeJp MEHSIOTCA CKAYKOM Ha TPARHIe
Kopu u ofonouku 3emsmt (rpamuna M), na rpasune oGonoy-
K # aapa 3emnn. CyigecTByeT TaKmKe HECKONBKO Gojiee cia-
OBbIX paspsiBoB. HpoMe TOro, B IEpexogHOM cjioe 000J04YKH
3emni — 30Ha C-— HapacTaHMe IIOTHOCTH HPOHCXONHAT KAK B
peayabTaTe. CHATHM OT JABJIEHUA BHILEJEKAL(AX CAOEB, TaK

I 3a cYeT YIIIOTHEHUA CHJIHKATHOIO BeiecTBa obomouxy

13-3a (as30BHIX LEPEXOM0B U NMpPEBPAMIEHUsA HX B 6ojee mIOT-
noie Mopuduranun. Ifocnennmit sgderr ypaBmenme Anam-
ca - BuabaMcona He YUYUTHIBAGT M, CIEOBATEIBHO, OHO HE
Moxer OmTh npumeHeno K cioio C. B o1oM cinyuae meolxo-
IEMO DACIONaraTh [OUMONHUTEXLHBIMA YCIOBHAMY, 9TOGHI
ONpENCANTh M3 HOX CKAUKK INIOTHOCTH HZ Pa3phIBaX U XOf
wrioreocT® B 3one C. W3 srux ycaopmil BayKHeMIIEMM. ABJIA-
J0TCA [[BA: pacIpejieleHne MIOTHOCTHE KOJKHO YAOBIETBODPATL
BHAYEHHIO NONHOH Maccsl 3eMan M ¥ SHAUEHHO ee CPeIHEero
moMenTa nnepuuu I, OGe nocnegune BelHYUHBI OUpeHelensl
B rpasumerpuu. Kpome »THX ¢(yHmaMeHTaXBHBIX yCNOBHIL,

HCHONBSYIOTCA HEKOTOpHIe [PYrHe, B pPe3yAbTaTe€ dero pac-
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fnpejiesiene MIOTHOCTH B 3eMie B HACTOAIES BPeMA M3BECT-
1no ¢ Tognoctsio o 1--2%. v ;

B navane nBammaTheIX TrojoB, Korga Agamc u BuabamcoH
Npe IO IIH Henosb3oBath . Gynkinu D (1) pus ompepeie-
H#A OIOTHOCTH, CefCMONOTHMA HAXOAWJach elle Ha PpaHHEM
pTame CBOETo cTaHOBNeHHMA., Bpemema mpofera celicMHIeCKHX
Boie P n S B 3eMie M COOTBETCTBEHHO caMi (QYHREUM
ve(l) u vs(l) comepsxamu B TO BpeMs Goiplnue HETOTHOCTH.
2T0-TO H 3aCTABWIO [ABYX KpPYOHEUNIMX reoU3UKOB TOTO
spemenn Dkepdpuca u Iyrembepra mpuctyuuth k mepe-
CMOTPY BpeMmeH mpobera u pacupeperenuii ve(l) u vs(l).
Pa6ora npopomxanack okoxo 10 jer w aaBepmuiach K KOH-
Iy TPUANATHX TOJOB HOBHIMH (yHAaMEHTANbHHIME pacupe-’
NedeHUHMH CRopocTeli ceficmitdeckux soan mo [meddpucy
u no I'yrembepry. OGa pacmpeneneBusi cropocreil ObIM HO-
BOJBHO OJM3KM IPYT K APYTY, 3a HCKMOUeHHeM HeGOMBUIMX
jeraneit, ,

Pacnpepenenna cropocreit [meddpuca m TIyrembepra -
ORA3aJIUCHh CTONL TOYHHEI M XOPOIIH, YTO BCe HOCIEBOGHHOS
pasBATHe CEHCMOJIOTHH, IJ0 CYIIECTBY, 3aHHMAJIOCh YTOYHe-
HHeM OTHX pachpefenenuil. JTH YTOUHEHHS BaKHBI JUIA
VCTAHOBJEHHA [ETJIBHOTO CTPoeRHa oGonouru u sapa. dro
;e KacaeTcsa MeXaHHUYECKOH Mojend 3eMIH, T. e.'ee Mapamer-
pos.p(l) m p(l), To oHA C TOYHOCTHIO JAO HECKOJIBKHX IpO-
IIeHTOB OBLIM paccuUTaHB ascTpaiuiickuM reogusmrom bBys-
JicHOM B KOHIle TPHANATHIX ¢ HAyajle COPOKOBEIX TOJOB.
Bynnen cramupoBancs B HemGpumxe  (Amrmua) vy
Jledpdppuca m moMoran emy B BechbMa TpymoeMKoit pabore
no mepecMoTpy Taluami- BpeMeH Ipobera H yCTaHOBIEHHIO
HOBHIX 3asmcuMocTeir vp(l) m vs(l). B 1936 r., worga mo-
caegas paGora mna K KoHmy, Dyanen mpueTynmmi K mocT-
POEHHIO HOBHIX MOjedell 3eMiH, HCUONL3YA pacipefieseHue
cropocreit [Imeddpuca ans ompenereHua cefCMHYECKOro.
napamerpa @ B ypasHenun:n ApaMca — Buibamcoma  (43).

- N anech pyHIAMEHTANBHYIO pPOJbL CHITDAJI0 HM3BECTHOE B TO

BpeMsa 3HAYeHNe MoMeHTa umHepnum I.

Bsime moXpo0HO TOBOPHIOCH, CKONb CHIBLHO sHavenue I
ynpaBiseT pacupefieleEMeM DJIOTHOCTH B HeJpax INIAHET.
H peitcrsarennro, Bynnen, mposepas Goxbmoe wmeao npob-
HEIX pacOpefiefleHMii NIOTHOCTH A 3emiun, o6HAPYIKEA, 4TO
s TOro, 4TOOH HOJYYHTH, NPABEILHO® 3HAYEHH® MOMEHTa
mHepnuu J, HeOOXONMMO BBECTH AHOMANBHBIH POCT IVIOTHO-
cra B 3oHe C ma ray6mmax 400—1000 xm. Tax Gourta oKoH-
YaTelbHO CQOpPMYIHPOBAHA KOHNENIUA MNEePEXOZHOTO CJ0A
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B ofonouke 3emmm. ITH paGoTHl CTHMYNMPOBANN THIOTEIY
ONUBUH-MNHUAeNeBbIX Pasosbix nepexoios Bepuania, koTopas
B CBOI0 O4Yepe[b ABUJIACH OTHPABHON TOYKOH IHOCIEBOGHHBIX
palor Puursyna. Iloctpous nepByio COBpeMEHHYIO MOXeNb
demnn, mogens A’, Bynnen Been paspenenue Semau na 30HHI,
970 yfo6Ho Hpit paccMoTpenun seMusix Heap. @ymkmun p (1),
p(l) u g(l) ana mopenu Bymnena A’ morasamsr ma pue. 22,
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Puc. 22. PacnpejesieHne NJIOTHOCTH, AABJEHMA U YCKODEHWH CHJB THIKECTH
BHYTPH 3€MJH. 1 — OJAOTHOCTH P; 2 — [aBjleHUE P; 8 — YCKODEHUWe CUAL TA-
: HECTH g.

Peansnas Momenb. 3eMun, mpefcTaBieHHAag Ha puc. 22, sa-

BeprIaet cobolt KiaccmyecKmil mepmox B reousure — nepu-
of ceficMoaoruu o06beMHBIX BONH. B atoT mepmon reodusuxa
Orla, WO CYMECTBY, TeOMeXaHHKOH, TaK Kak OHa ONUPAJach

B OCHOBHOM HAa METOAb, pA3BHTHIe B MeXaHHKe CIIONI- -
HOH cpexsl W MeTOAsl HpUIvIagHOoH  MaTemMatnku. Oxorga- -

HHe KJIACCHYeCKOTO IePUOJAa OTHOCHTCA K Havaly HATHecH-
THIX TOJOB.

CoBpeMermbIii mepnox B reouagke  Havajca ¢ pabor
Bépua 8 CIIA u paGor B. A. Marmunxoro M rpynmsl co-
.Berckux ¢usnkos Bo riase ¢ B. W. [laBeigosnim B Unctury-
re ¢puanku 3eman AH CCCP, cpenasmux mommlTky mpume-
HUTh MeTOAbl (DM3MKH TBEpHOro Tela M (PH3MKHM ~BEICOKMX
maBleBmi 1 reodusmveckux meneil. 3atem Ilpecc m IOmar
p CIIIA npespaTunm MeTo MOBEPXHOCTHHIX 'BOJH B HAeHcr-
BeHHOe CP6JICTBO MCCIE[OBAHMA HAPYMRHBIX CI0EB 3eMIil
Hamee mocaemoBanu paGoTel NO CoOCTBEHHHIM KOIe6amHAM

3deMaH, IO U3YYeHNI0 reodU3MUECKUX MaTepHaIoB B jlabopa- -
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TOPHAX BEICOKHX JaBJEHUH, M0 n3ydYeHui0 o6heMHBIX BOJH
¢ HOMOMIBI0 celicMuuecKnx npoduieit — onpeeIenHbX Ha-
OpaBIeHWH, BAOTb KOTOPHIX € OUpENSNeHHHIM HHTEPBAJIOM
pacrmonokeno Goxbmoe umcio ceifcmorpagos. CelicMuaeckuit
npetunb obecneunBaeT 3HAYUTENbHO GOABIIYI0 YyBCTBHTEJNh-
HOCTH [IPM BEIIEJICHHE HOJE3HOrO. CHIHAJa MO CPAaBHEHWK)
C eJHHUYHBIMH ceficMONpHEMHHMKaMu. A 9TO B CBOIO ouepelp
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r L T T
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Puc, 23, 'OnHA M3 LEPBHIX COBPEMEHHLIX PCasibHLIX MoAedeil o6onouxn Bemin.
Monesib HOCTPOEHA [0 NAHHLIM CeiiCMO/IOTHU M MO NAHELIM NafopPaTOpHBIX UC~
, CAenoBaBMil DPM BHICOKUX FABIICHUAX,

I03BOJIAET HONYYHTH Gojiee AeTaibHyl0 KAaPTHHY H3MEHeHUs
¢ ray6uHoit cxopocreir vp(l) u vs(l). .

B pesyabrare BCeX 9THX HOBINECTB OplTa BHIACHEHA Je-
TaabHaA CTPYKTYpa Bepxmeid manrmm 3emua., Ha pme. 23
NOKA3aHO OJHO M3 TEPBHIX AETANLHEIX pacOpefieaeHHi CKO-
pocreit momepedHbIx ceificMuueckux BoaH vs(l). Tomras
CTPYKTYpa BepXHei#l MaHTHM, IOKasaHHAasA Ha pHC. 23, HPHBO-
JMT K HPBOMY DasfielleHHI0 Ha 30H5l HapY:KHHX CJI0eB BeM-
au, I'panuma HapymHO# B30HBI — nuTOCEpEl, HIM, Kak ee
4acTO HA3HIBAIT, JMTOC(EPHOH IVIWTH, pAcIOIOHeHa Ha
riy6une. 70 xm. Jlurocepa BrumoOuaer B ceba Kak seMHYIO
KOpy, Tak H BCpXA 06omouku (Mantuum 3emun). ITOT CIOi
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o0beIUHACTCA B €ANHOE HeJoe ero MeXaHMdIecKHMHI CBOMCT-

BaMH.

jHectkan smrocdepHas mINTA PACKONOTAa HOPEMCPHO HA
10 Goabmmx mamr, MO TIPABMIAM KOTODHIX DACLOJOHEHO
HONABIAIONIEe UHCIO 0FaroB 3emierpscennit. Ilom mectroit

aurocepoit B murepBane ruaybun 70—250 kM pacmomomeH -

caoit NoBHIMEHHOH TeKydecT. ITo acTeHocdepa 3emun. Bsas-
xocts actemocepsr ~ 1020—202! nyas, manas mo reodmsn-
JeCKMM MacimTabaM. Brimme ormeuasioch, €ro H3-3a Madoff
BASKOCTH acTeHOoCdepE 3KeCTKHe Hapys;KHBlE INIATEL HAXO-
AATCA B A30CTATHICCKOM pABHOBECHH: OHH KaK TUTAaHTCKHUEC
aficepres nuraBaoT B <«acreHochepHOM oKeaHe» Semumm, Ilo-

BHEJIEMOMY, LpPOLECCH, NpoTeKaiolie B acteHocdepe, ompe-

HeJAAXT TeONOTHIECKOe CTPOeHW® 3eMHON Kops. TaM mpouc-

XOIHT mepeTeraHWe BeINecTBa; B acreHocdepe pacHmolioKeRHl

U OepBuYHbie MATMATHYECKUE OYarm BYJAKaHOB. MMeHHO B
acrenocepe obpasylorca §asaibTOBBIE MarMel, KOTOPHIE 3a-
TeM IO BYJIKAHNYECKEM KaHajlaM W TPEHIUHAM. B 36MHON KO-
pe M3IHBAIOTCA HA IOBepXHOCTH Jemin. I'eoMeTpuuecKu acre-
HOCQhepa COBHAJART CO CJIOEM HOHMMKEHHBIX CKOpOCTelt ceif-
CMHYECKHMX BOJH B BepXHeil MaHTHAW. JT0 HC CAyvaiiHo, a
ABNIACTCA pesyibraToM obmeit mpmumesl. B acrenocdepe
TeMmePATyphl MaHTHiiHOro Bemecrsa HamGosee GAM3KO IOJ-
XONAT K TeMIepaTypaM ILIABJICHHA.

Haunnas ¢ ray6umst ~ 250 xm cropocTH ceficMHYeCKHX
BOJIH . HAUMHAIOT IIOCTEHEHHO DPAacTH. ITO IOKAZHIBAET, YTO
ma rrybunax 250—400 km sunsEue maBXeHHs Ha Us W LUp
~mpeobiafiaeT Haj BIHAHHEM TeMOEpPAaTypHl (M3 OIKITA H3Be-
CTHO, YT0O POCT RABICHHA BHI3BIBAET yBEIHYEHNE CKOpocTei
Us U Up, 8 POCT TEMOEPATYPHI IPUBOJAUT K HX YMEHBIICHHIO).
Ha ray6mmax oxoxo 400 xx (cuM. puc. 23) mapactamme cro-
POCTH aHOMAJBLHO BEJWKO H3-32 (asOBHIX MEPeXOH0B OINBH-
HOB B IINUEENEBYH MOAXQPUKANMIO — 9TO mepBasd 30Ha Pa-
B0BEIX -~ TMepexojioB B oboxouke 3Jemanm. Ha rayGmmax
400—650 kx cxopocTH CefCMHYECKMX BOJH CHOBA ILIABHO
BO3PACTAlOT NOJ BIUAHNEM POCTA HABACHHA BLIIEIERAITHX
ciaoes. Ha ray6muax 650—700 km (cm, pue. 23) mabmopa-
eTcq BTOPOiH BCIIECK CKOpocTeif — 510 BTOpas soma ¢aszo-
BBIX HepexofgoB B ofomouke 3emau. Bompoc o ToM, Karue
KOHKpeTHO (a3oBble HEepexojsl OTBETCTBOHHEI 33 AHOMaldb-
Bl poct ckopocrd Ha ray6unax 650—700 kM, B HacToAmes
BpeMA BCe emfe HMUCKyTHpyerca B amreparype. Ommm cum-
TAT, =TO CcOpaBejgnapa rumoresa bépua— Marnumnioro,
BLICKAa3aHHAA eille B Havaie NATHHECATHX IOf0B, 0 pacHAHe
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CHTMKATOB TpH BLICOKHX Aamnennax ua oxmexsr: MgO, FeO,
SiOp (ctumonnt), AlyOs. Hpyrue scien 3a PumrsypoM n
I'pumom caurarT, IT0 Ha HTHUX IIyOHHAX OCHOBHBIE LOPO-
nooGpasyiomue Munepaibl 06onoukn 3eMan mepexofAr B Go-
Jee’ CHOMHBIE CTPYKTYDH, O KOTOpHIX M mucamn B § 6.2,
B § 7.4 06 arom Gyner crasamo moxpobmee. Haumnasn ¢ ray-
oun 700 xi W BILIOTH O I'PAHUOEI-C AAPOM SEMAH CKOPO-
¢TH OAABHO HApPACTAIOT IIOJ BIHAHAEM JABICHHA BHIIIENERA-
INUX CHOeB. . ‘

7.3. COBPEMEHHELIE ZOHEHS.. 3EMJTH

CoBpeMeHHBIe MOMENN SeMAM MOKHO pasfeldTh Ha
onNTHMaiLHEE H craEgaprusie. Ilog onTuManbHOR MOMENbIO
HOHNMAIOT MOJe/Ib, HAMIyYninM o6pasoM y/I0BIETBOPAIOILYIO
BCeM MMeIoN[EMCH AAHHKEM 0 3eMIe, a CTaHIapTHA# Mojelh
TaKKe f0CTATOMHO XOpOUIO YHOBJIETBOPHET JaHHBM Habimr0-

_JlCHIi,” HO eme W AOCTATOYHO INpocta, 4ToOb ¢ Heit ObLIO

JleTKO MAHHNYJADOBATH B HOBCCHHEBHOH reouanvecKoi
npakTuxe. B Hacrosmiee Bpema Gonsmioe WHCTO HCCIAENOBA-
reqeit paGoraer Hajy 9TOMl OCHOBMOI 3afavuei Hooﬁzwﬁzm.
Kraccmuecknme MOJeAHM CTPOMJICH B IOCTAHOBKE HPAMOM
gagaud reousmrm, T. €. MerogoM moxGopa. O6uime HOBBIX
NAHHEHIX TO3BOMMIIO TEPefATH K HOCTPOERMIO -MOJENN MeTOROM
pemenyua o6paTHO# Bajaum reouUaHKM. cOmvm.zEm sajaun -
pemmaloTCcsl ¢ MOMOIIBI0 TEOPHH BO3MYINeHHMif, KOrfa 3ajaercs
KaKafA-TO NCXOMHAA HYJEBas MOJeNb M HHIYTCA TaKle Majble
BOBMYIOEHHs pacHpefeleHus INIOTHOCTH M YOPYTHX MOJYyJeil
(K m p) unm cropocreil 0GBEMHLIX BOIE Vp B Us, 4T00LI
pamiyamuM o6pazoM COTNIacOBATH MOJeNs C JAHHBIMH O Bpe-
MeHax npo6era pasimuHBIX ¢a3 o6BEMHEIX BONH, AUCHEPCH-
OHHEIMA KDHUBBIME JIJifi TOBEDXHOCTHHIX BOJH M IEPHOAAMH
cobersennnix  KoneGanuit 3emnm. llpanrmueckme MeTomsl pe-
nieRus o6GpaTHHIX 84789 [eNATCA HA JBA IOIMPOKHX KIAcCa.
Merog Monrrte-Kapno pns ompepenenus sopexs 3emian Gnur
npegnoswer. B. ‘M. Heitmue-Bopoxom m T. B. flmoncroit
B CCCP u muporo mcmoinsosaicsa D. IIpeccom B CIIA.
Bropoe HaUpaBIeEme NCXOXHT U3 MeTONA HANMEHBLIIHX
KBA[paTOB ¥ NONYYWIOo Hambonnmee passurde B paGorax'
aMepuKaHCKEX TeoperTnkos Beirkyca m ['mmnbepra.

Hax Me1 Bupenm, xiaccugeckue Mojeau Jemum cdepude-
CKI-CAMMETPHYHE. B'To e BpeMs, NOCKOABKY ~ %3 mo-
BeDXHOCTH 3eMiu HOKDHITH OKeaHAMH, & OCTANbHAs 9acTh
BadATA KOHTHHEHTAMHM, CYIIECTBYIOT OTHIOHORHA HAPYMKHEIX

123



croes oT cepuuecKoit cuMMeTpHH., ITO OGCTOATENLCTBO T
ABJIIeTeHd TINIABHOJ OPUYNHOE TPYAHOCTeHl OPH MOCTPOCHMH
COBpeMeHHEIX Mojeneii 3eman, [leiicTBATENbHO, eciv MH mO-
CTPOEM HEKOTOPYI0 OYeHL XOPOMIyI CpepAvYeCKA-CHMMET-
PUYHYI0O MOjieNb 3eMJIH, TO Mbl HE CMOMKEM.B IEPBYI Ove-
pefb RMOoOHTHCA XOPOHIETO COTVIACHS TeOPeTHYECKUX M DHCIIe-
PHMEHTANbHEIX [HCIEPCHOHHBIX KDPUBHIX JNA OKeaHHIECKHX
H KOHTHHEHTAJLHBIX TPAce¢ U3-3a TOTO, YTO TAYOUHHOE CTPO-
eH}e OKCAHOB H KOHTHHEHTOB DAa3jindaeTcs Ha HPOTHKCHHH

HECKOJBKHUX COTeH KHJIOMEeTpOB. O‘_.omchw cpasy ciaemgyer, 4To

BHaYaJe Heo0XOAWMO IOCTPOMTE [iBE CPEHZE DerHOHAILHAIS
Mojilenn 3eMiIK: OJHY OKEAHNYECKYH0, APYIYIO — KOHTHHCH-
TadpHy0. Tak Kak MMenTca YHasaHUA, UTO OTKIOHEHHSA OT
cepuyecKoii cCHMMETDHY ¢ NIyGuHO# HuMBenHpPYOTCH, TO 068,
MOJled HOCTeNeHHO MO/KHBEL HepexoauTh B obumyio cdepu-
9eCKH-CHMMETPHYHYIO MOAENbh 3eMHBIX Hefxp. VMewno mo Ta-
KOMY OYTH ¥ IIOILIA B CBoe#d paloTe HMHTepHAHOHANbHAN
rpynma ceiicMonoroB B coctaBe A. Jlausoneroro (CIIA),
A, Xeitnsa (Ascrpanms) u E. Jlansyaa (Amrauma), xoropuie
OPENIORIIN HPOCTYI0 CTRHAAPTHYI MOHeNh 3eMiH, O6aiu3-
KyI0 K Jy9YIIAM ONTHMAJbLHBIM MOMENAM. JTH aBTODPH IOCT-
POMIM MapaMeTPHYECKU IPOCTHie MOMASAM 3€MAM, B KOTOPHIX
pacupenenenne miaotHocTH p(R) u cropocreit vp(R) um
vs(R) BamaHBl KYCOYHO-HENPEPHIBHBIMM AHANMTHICCKUMI
dyaxknuamn paguyca R (R = r[S| — GeapasmepHuIil panmyc,
Sy =6371 kM —cpegunii pagmyc Semau). Henpeprisasie
KYCKM DacHpejleieHN#l ONMCHIBAJIMCHL TojJuHOMaMu R He
ctapme Tpetheil cremenm. llocTpoen TpexKOMEmOHEHTHBI
HaGop Mopeneit. I'myGme meproil somB (PasoBHIX IepexoioB
B CpeRHedl MaHTHM, KOTODAasf MOMEIHPYEeTCHA CKATKOM MJIOT-
_HOCTM H CKopocTeil m momemena Ha raybumy 420 km, nce
TPH MOJeNN HAeHTHUHH. [[Be Momenu oTpaka0T pasindue
B CTPOCHHH CPEJ{HEOKEAHMIECKOTO H CpPeNHeKOHTHHeHTaAbLHO-
TO PerHOHOB 3eMJH, KOTOPHI® JOKANH30BaHBl B KOpe U BepX-
Heil MaHTHH R0 rayOues 420 km. Tperssa Mojens npencran-
AAET CPEJHIOI0 MOJeNb JTHX [ABYX DPErHOHAILHEHIX - Mojendeit
3emam. Jlaga KpaTHocTH BBejleHH ofosmauenms PEM-O,
PEM-C u PEM-A pns papamerpudeckoil Mofeanm 3eMan
OKeaHWYeCKOT0 M KOHTWHEHTAJIbHOTO THUOA W CpefHell mapa-
merpudeckoit Momenn 3emanm'). Iloggepruem, uro Bee TpH

~ 1) PEM — parametric earth models (mapameTpmvecrans wmomefin
3emnn), O —oceanic (oxeamuueckan), C — continental (KomTHHeH-
TalLHAf), A — average (cpefgHAf), :
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Mofenn cdepuuecKu-cuMmerpudHsl. IIpn mocTpoermm Mope-
au PEM-O ncnoassyiores cpepmite jpaHHBIe AIA OKeaHHYe-
ckoro permoHa 3emum, mofiean PEM-C — cpemmme pamnwie
i KOHTHHEHTAJbHOro permona dewiu, a mogerm PEM-A —
mexoropas kKombmuamma PEM-O =z PEM-C. Kosdpdunu-
eHTHI B nHoamHoMax Mopeneit PEM ompegensinch - me-
TOAOM HAMMEHBIIUX -KBAApAaTOB TaK, 9TOGH YAOBIETBOPHUTH
naHHBIM HabmopeHmii o Bpemenax mpoGera soam P, S, SKS,
PKIKP wn pasuocrax spemen npobera SKKS — SKS, Gonb-
mum BeiGopram u3 1064 coGcTBeHEBIX NEpHOAOB JeMuam
U [HCHEPCHOHHBIM KPUBHIM QIAA OKEAHWYECKHX M KOHTHHEH-
TaJBHBIX peruoHoB. Paccumranmmsie TakuM o6pasoM Momenn
PEM rpaguveckn mokasamst ma pme. 24 m 25. 3HaueHuA
(pusuIecKUX TapaMeTpoB MOLENM IA HEKOTOPHIX TIIyGuH
nanmei B Tabm 4. Takam ofpasoM, Tak me Kak M B ciIyuae
KIaCCHYECKUX MOjieneil, COBDEMEHHbIE MOMENH SBIAIOTCA
HEKOTODHIME HAealM3MPOBAHHBLIMA MOJIEIAME. IT0 06ycIoB-
JIeHO TeM, YTO MHl PeajbHY c(hepHYecKu HE CUMMETPHUHYIO
3eMJII0  TPOROIKAEM OMHCHIBATH CePHIeCKH-CHMMETPUIHEL-
mn MomensMu. B macrosimee BpeMs, BUAMMO, HATO CTPEMUTH-
ca K Habopy CTaHAAPTHHIX Mojeneil 3eMmIH, Kamiaf M3 Ko-
TODHIX [OJJKHA COOTBETCTBOBATH XapaKrTepy Tofl HiAM HHOI
3afgagn pusnxn 3eMian,

CrenaeM HeKoTophle 3aMedamEma o Mopeinsx tama PEM.
B aTEX Mopenax peaibHas CUTyaOUA 3aMeTHO YIOpOIIeHA,
B ocofemrocty B 30ome (Pa3oBEIX IIepeX0i0B Ha ITybuHe
420 km m 670 kM. Bomee mompo6mo Mbt 06 sroM o,amvxmz
B caefylouiem naparpade, MOCBAMEHHOM XUMHYECKOMY H M-
Hepajornyeckomy coctaBy 3eman. Ilepexom Memay BHeIIHHM
7 BHYTPEHHHM AJDOM TaK:Ke B ReHCTBHTENBHOCTH pasMasaH.
Beponarwo, mMe0Tcs HeRoTOphle HeperyispHOCTH Ha KPUBEIX
ve(l) ® vs(l) B WINKHel MaRTMM W Ha TpaHHIE MAHTHA —
anpo. Onmaxo mogenn PEM mpumeomar K cormacuio ¢ nan-
HEIMI HaOM0NeHuWii He XymKe, UeM BHAYUTENBHO Gojee
CTIOKHBIE MOJENHN, B KOTOPHIX B HACTOAUISe BpeMA HET He- -
nocratka. Ilpocrora mopeneit Tuma PEM sBaserca mx mpe-
MMYLIeCTBOM, & OCHOBHBIE 0COGEHHOCTH CTPOGHHA HeAp 3eM-
Iz OHM ONHCHIBAIOT TAK Ke XOPOMIO, KaK WM 00Jlee CIOMKHEE
mogenn. OTmermM eme, 9To corsacHo Mmojensym PEM pac-
npejeieHne WIOTHOCTH B 3emue ruyOixe 670 kM mogumus-
ercA ypaBHeHHMIO AnaMca — BusnnaMmcoHa; oTkiomerme or
aroro ypasmenusi He mpesmmaer 0,2%. Orcioma BmITekaer,
9T0 OTKJOHEGHHA OT XHMHYECKOH OJHOPOAHOCTH M ajmaba-
THYHOCTHE B HIUKHEHl Ma&HTHU U AJipe 0YeHD MAJEL
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Ta6anupa 4
moneneit PEM -~ Jemaw

‘Ouanyeckie MAPAMETPhE

Ko

L K E 18 ALY Dy g
> v v, v, 3 ; A ; Sen~
mesx.ww ‘ F u.»wwa_wa. H.;«%\_..E«F n.%a..L Bg....m.xl ;g.aw.m.._ »...s.mwx:_ xbap noéap w6ap ) nbap ) eMm-Cen w.
. : 5: 13135 | 0,4441 3632,4 0
1 0 .| 8371 113,012 1 14,241} 3,565 | 109,42 e | 108 | o G | O4ics | meay |- 4302
o | 12174 | 5153,9 | 12704 | 11,091 | 3,439 | 107,25 12 773 0 | 12773 | 05 32887 436,2
3 | 12174 | 5153,9 | 12,439 | 10,258 | 0,000 | 105,22 6 345 0 6345 | 05 13540 1069.3
4 | 34857 |.28853 | 9909 | 8,002 | 0,0 64,04 6582 | 2011 4641 | 0.3073 13540 | 1069.3
5 | 3485,7 | 28853 | 5,550 | 13,732 | 7,243 | 118,61 3045 | 1639 1954 | 02721 239.1 10012
6 5701,0 670,0 4,377 S 428 6,114 69,57 2 480 1220 1 666 02886 mwm._ 1001, 2
7.1 5701,0 | 670,0 .} 4,077 | 10,038 | 5417 | 60,84 2157 - 961 1516 | 03060 1411 9978
8 | 59510 | 4200 | 3768 | 9554 | 5052 | 57,26 13 ) , ,
, o . 3emasn
: : HOANMAECHAT 815 | 1214 | 0,2002 141,1 997,6
9 | 5951 4200 | 3,553 | 8949 | 4,789 |49,50 - w Mww e84 | 604 | 02518 22 083’5
10 | 6360,0 14,0 | 3305.| 7.900 | 4550 |348( U847 | 390 387 | 0,2490 2.2 983.5
11 | 6360,0 10 | 280 | 6400 | 30700 | 2274 647 390 387 | 02490 0.6 983,0
42 | 63660 | - 50 | 280 | 6400 | 3,700 ]2271 40 5 30 | 0,3333 0.6 983.0
13 | 6366,0 50 | 1500 | 2000 | 1000 | 267 40 15 30 | 03333 04 | 0829
14 | 6367,0 4,0 1,500 | 2,000 | 1,000 | 2,67 23 0 93 | 05 04 989°9 -
15 | 6367,0 4,0 1,030 1,500 | 0,000 | 225 2 0 23 | 05 0 082.0
16 | 6371.0 0 £030 | 1,500 | 0,000 | 2.5 ; 82,
K ' Seamnn .
Lo luTAlearaLuan ; 823 | 1316 | 03076 140,7 997,6
9 1 5051,0 | 420 3,553 | 9,435 { 4816 | 52,57 M mmw 730 674 | 0,2400 ‘07 984,2
10 | 6 35,0 | 8,320 | 8020 | 469 | 849 686 410 442 | 02506 9.7 984.2
11 350 | 2920 | 6500 | 3,750 | 23,50 - 686 410 412 | 0,2506 53 |- 983’3
12 200 | 2,320 | 6,500 | 3750 | 23,50 483 323 267 | 0,2263 5.3 983.3
13 200 | 2720 | 5800 | 3450 | 17,77 483 | . 323 267 | 02263 0 ©981.6
14 0 2,720 5800 | 3,450 | 17,91 | - : ’
, , Cpemus wssmm 820 1215 ] 0,2985 1411 997,6
9 | 50510 | 4200 | 3,553 | 8967 | 4808 | 49,60 118 e e | 0oary s 08317
10 6352,0 19,0 w,m—o 7,934 4,654 | 34,07 mm» 408 409 0.2503 \».m wmw,ﬂ
1 | 6352,0 19,0 | 2,902 | 6,500 | 3,750 | 23,50 681 408 409 | 0.2503 3.3 983.4
12 | 6357,0° 14,0 | 2,902 | 6,500 | 3,750 | 23,50 537 353 301 | 0,230 3.3 983.4
13 | 6357,0 | 14,0 | 2,802 | 6,000 | 3,550 | 19,20 537 353 301 | 0.2301 0.3 982.6
14 | 6368.0 3.0 | 2802 | 6,000 | 3550 | 19,20 o3 o 03 | 0% o o830
15 | 6368,0 30 | 1,030 | 1500 | 0,0 2,25 231 0 23| 05 0.0 9819
16 | 8371,0 00 | 1030 | 1500 | 00 225 | - ~ ’ ’

9] »HNIM R — mapamerp JAAMC.

—xosphdunnent ITyaccona.




, - 4
: aHTIUR .
L 175
= 173
N - g ¥
x 5 o un..
§ 4 178
Y
§ s
m) i i 1 1 ._
1/ 00 2000 F000
% ir Hipo -
N £
~ Tk S
< ” <
N i 4
§ g} ®
8 4t 3
% w\ A
Dp. 1 . L 1 1
F000 9000 5000 6000
E:.r 24. Mogeny 3eman PEM-G (KOHTHHeHTanbHAs),
I3
%
B
o Ft
x
%
T 4
¥
&
J

Puc. 25. Monenu Bepxueil mantuu PEM-C (koutuHentasnbuan), PEM-O (owe-
agHuecKan), U PEM-A (cpennan 3eman), Jas rayOGud, GOnApmiux 420 xm,

1
200

400

[ybuna, kM

napaMeTpsl AJA BCeX TPeX Mofesel opuHAKOBL (CM. pie, 24),

7.4. MUHEPAJIOTUYECKHUN COCTAB MAHTHU

Ha  ocmoBammu pauuslX Ja0opaTOPHEIX 3SKCHEPUMEHTOB
{cm. § 6.2) MoKHO 3aKAOUHTH, 4TO NUPOKCCHOBAA KOMHO-
HeHTa MaaTHE (MofeabHble cocrassl 90% MgSiO;-10% Aly0s)
Ha ray6mmax, MeHbmux 70 KM, RPUCTALIU3YeTCSA B BHIE
opromupokcenos. Jaabuie, B uurepsase rayoun 70—500 ku
OPTOMUPOKCEHK! COCYIIECTBYIOT € IpaHaTaMu, HOpUYeM Kol-
NEeHTpan#A rpaHaTa CHCTEMATHYECKNM HApacTaeT, JOCTHIasd
100% ma raybmme 500 km. Crpyxrypa rpasara ycroiiun-
pa B mHTepBaine rayoum S500—640 wxm; cmena CTPYKry-
_pHL TpaEaTa CTPYKTYpPOil INILMeHHTA LPOWCXOAHT HA TayOu-
Hax 660—740 xm, a rayGme 760 km crpyKTypa HIBMCHHTA
cMeHfeTcA CTPYKTYpoil meposckura. B mupoamromom cocra-
Be MaHTHM OCHOBHHIM MUHEPAJOM SBISETCHA ONHBUH, 0N
roToporo coctasiser ~ 60 Becosbix mponeuros. Iloaromy
COBEPHICHHO €CTeCTBEHHO, 4YTO Iepexox o—-§ uam o—>Yy
IOMPKCH OBITH OTBETCTBEH 3a AHOMAaJbHELL POCT CKOpPOCTH Ha
ray6unax 400—430 xm. B mogennx 3emnu tuna PEM, onu-
cauublx B § 7.3, mepsnli ¢asoseix mnepexof B 000I0UKe
demanm mpuypouen ¥ rayGume 420 Ea.

Yrobsl pasobpaThes B BTOM Bompoce, obpatumcd Kk pnc. 19,
Ha KOTOpOM H300pasKeHO JBa COBMEIIEHHBIX W30TepMu-
qecKUX cedeHna (aszonoit puarpamMmer cucreMbl MgySiOs—
— FeySi04 mpn 1200 °C m 1600 °C. Ceucnue upm 1200 °C Basi-
ro us paborsi .Arumoro, Marcynm u Céuo, a cevenme mnpn
1600 °C nocTpoeHo NyTeM OKCTPANONANMYM MAHHBIX TeX MKe
asropos mpu 800, 1000 u 1200 °C. Ha pmc. 19 Boccranosie-
na opaumara {(UITPUXOBAafg NHBHA), COOTBETCTBYIOIIAS MOJe-
KyJAPHOH KOHIEHTPALUM 3Kedesa B nuponute oxojyo 0,11, Ira
JUHEA BeTpedaeT KpuByio asoBoro paBHoBecus o <> (a--p)
upa 1600 °C u pasuenueMm ~ 135 k6ap, uTo oTBevaer rayGu-
ne 400 xm. U3 dasosoit garpaMMsl BHIHO, 9TO MEepPeXOm 0JU-
puHa (o) B MomupunupoBaHmyw mnueenb () pactamyt

.ma 12 x6ap (upumepno Ha 35 rm). Ecam nHa mporsixenuu

aTHX 35 KM TeMmeparypa TakKiKe BO3PACTaeT, TO TOJIUIA
cJIOS, B' KOTOPOM COCyInecTByloT (aspl ¢ W P, BOspacract.
HanomuuM, 910 mpa a—>P- m f—-y-mepexofax mIOTHOCTDL
Boapacraer 8 m 3% coorBercTBeHHO. .
Eciu mpegnososurh, 4T0 IPagMEHT TCMIEDPATYDPHI B 30He
430—630 xm paser ~ 2°C/kx, 10 o6macts B-ghasnl mpoctu-
paerca mo raybunnt ~ 600 km, rme sasepiiaercs mepexof
B—7y (wmmmmens). Ouenuth MUPUAY HEPEXO[HOH 30HEI

‘9 B. H. Mapros . 129



TPYAHO, BHIAMO, OHA MOOPAMIKA MECATKOB KHAJIOMETPOB.
O6nacte wmnuHenepoi MoguduKalUm = saHAMAeT - HHTEp-
pan ~ (00 (650 + 670) xm (B mMomensx tuua PEM sro-
poil asomsii mepexoj noMelied Ha rayoune 670 rm, raoe
Bce (EamYecKHe HAPaMETPH [P, Us, Up] BO3DACTAIOT CKAY-
KoM). Ecuanm rpaguent Temuepatypsl B 3ome 430—600 kM
B jasa pasa wmenbme (~ 1 epad/em), 10 nepexom P -1
sasepumaerca Ha raybume ~ 570 xm. I'nyGke 670—700 xx
BCE MUHEDAJH NAXOMATCA B MOCTIINUHENEBHIX MoxudHKANHAX.
Ucnonssosanne hasopoll AuarpaMMel s HCCAGXOBAHHUA 30-
#u C HosBonsier He TONLKO YCTAHOBATL CTPYKTYPY 9T0# 30HEL,
HO ¥ OHPEJETHTh .PCUCPHYIO TOUKY JJIfA TEMIEPATYPH Ha riy-
6uue 400 ku. ITa TeMBeparTypa oxasmBaercs pasroit 1600+
=+50°C. Ilpw anaause GHIIIO CAETAHO MPEANOJNOKEHAS O MOJIC-
KyaapaoM otnomenun Fe/(Fe-+Mg) ~ 0,11 B cootsercraun
¢ THOOTE30# MMPOJAMTOBOro coctaBa MantTau 3emin. Ecam co-
CTaB OJHBHHOB HECKOAbLKO OTIAMYIEH OT NPUHATON B 9TOH MO-

Jied, TO MPLBENIeHHbIC BEIUC HUQPH, XaPAKTePUIYIOMUE He-

PEXOAHON Cca0i, HECKOJBKO H3MeHATCH, XOTA caM XapakTep
aHAJIM3a COXPAHAETCH.

B camoe mocnennee npema (cum. § amv BOIIPOC O HOCJHe-
TUNUHeNeBOM Nepexofe OblT pellleH B HOAB3Y ciexyomeil

TaGanusna 5

Munepanoruueckic 30Hb B 000I0YKe JeMIR
(mo- panawrm JI. Jiny)

B30HbB MAHTUR I'n y6una, nm OCHOBHEIE MHHCPAJLIbE dasb
Bepxuas _ 70 Onupuno- | Qunpsa Hirpokcen+| Fpanar
MaHTUA A Bas 30Ha +Al,044 .
(sona B) 420 --rparar
Hepexopuan B-Pana [pausat
30Ha . [Mnnnene- | Hnusens :
(sona C) Bag soua
670 3ona Heposexknt+| MavMerut Hanmennt?
- neposckura] +(Mg, Fe)O| Heposckut | Meposcknt?
M HJbMeHII-
Ta
1000
Huwuna :
MaHTAA ITeposckn- | Ileposcknt-+| Ieponckut | [leposckut
(sona D) TOBasA -+Mg, Fe)O
30Ha
2800 _
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peaxmau: .
YMgsSiOs — MgSiOs (cTpykrypa .meposckmra) -+ MgO.

JTOT uepexon HOMKEeH OPOACXONATH HA TaAy6HHax ~ 650
670 kM H.COUPOBOIKIATLCS BO3PACTAHHEM KOOPKHRALMOHHO-
ro YHCla KpeMHHA ¢ 4YeThipex xo mecTd. Bee mamoseRHo®
B 3TOM maparpade moxasniBaer, Y10 PHA3UTECKOR OPUHIMHON
rpasunel Ha ray6ume 420 xm ABasercs (hasoBblit mepexon’
orusuHoB B §-dasy, a rpamuia Ha rayGume 670 xm olycaon-
seHa %mwouzzs HepexofaMu, UPH KOTOPHX KOOPAMHANAOH-
HOE 9UCJI0 KpeMHHUs CTAHOBHUTCH paBHuIM wmiectis. Jlmy yka-

©3aJ Tare, 4TO MOMHO -O}REJXaATh q@mavaﬁn rpaHsunel B cpen-

Heit MaHTEH Ha ray6muax 750—770 xm mE3-3a &muomoﬂo
nepexofa HIbMEHHTA B HePOBCKHUT.

mmwmsmmsm MaHTHR 3eMIH Ha zsmmwmhogﬂ_moz:m B0HETL
COMVIACHO HOBEMNINM JaBHLIM nvngh@mo B Taba. J,

Bakmslit BOUPOC 0 HOCTOAHCTBE XHMHYECKOTO COCTABA
HIDKHEH MaHTHU HaXONHTCA B COCTOAHUM H3ydYeHUA. 3jiech
KOBKYpUpYIOT fBa MuHenuA. CornacHo OHOMY XHMHYeCKHi
cocTaB HIKHEH MAHTHH TOT Ke, 9T0 M BepXHeil MaHTHM.
CornacHo apyroMy MHeHMI0 BeawtunHa otHowieHus Fe/Mg
B HIKHell ManTun HecKoAbKo Goxblie, YeM B Bepxuefl.

5. esmsén?m 'MOJIENL 3EMJIH

B sroii riape peus mua o ceficMomormueckoit Monexnm
3emun.

Ilpeacrapaser uHTEpeC pacupeielNeHEe B Hefpax 3emiu
MHOTHX Apyrux (pM3MYeCKHX TapaMeTPoB, TAKUX KAK Temyio-
€MKOCTh, K03(puImmeHT TEmNAOBOro pacHimpenus, ammabarm-
necKme TeMmeparypel, Ko3@@HAUNEHTH TEmIONpOBOTIHOCTI
I BA3KOCTH, KOOPEOHIUERT HIEKTPONPOBOIHOCTH, KOTOPLIA
paccMarpusanca B § 4.3, m r. n. Momens 3emun, B Koropoit
MAHEL DACHPS/IeNeHNA BCEX ATHX BENUUMH, YCIOBHO MOMHO
HaaBaTh (r3uvecKoll Mofenb0 3eMnH.

Wnen Mertona, mMo3BONAKIEro HOXYYHTh HCKOMEIE pacrpe-
nenennd, BecbMa npocra. Cneayer TeopeTHYeCKH BCKPHThH
BaBMCHMOCTE HCKOMOIi Bennuaab! o1 o6beMa (AR WIOTHOCTH)
» TemMmepaTyps #, OGepa 3Havenue BeJWYHHH B HEKOTOPOIl
roure (po, 7o) U3 dKCHepHAMEeHTa, NalLHeH MUl ee Xoa B HEJl-
pax 3emam HaiiTH, UOACTABIAA B COOTBETCTBYOWYIO opmyny
pacupesenenns nS B T(l). Cefinac, ecnm mMers 8B BHIY
NPHHOHNNATILHYIO CTOPOBY BOpOCA, paccMaTpHBaeMas mpol-
neMa mpejcrasaser coboil npoifiernrii atan reodusuxu, On-
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1aKo, HelWIUHE WATIOMANTH, 9TO eIe COBCEM WeNaBHO, CHa-
aceM, 30 mer masaj, RapTuHa OBLIA coBCeM IPYTOI.

B re BpeMeHa Kak reoU3NKW, TAK U CIELHAANCTH 1O (u-
BUKe BBHICOKHX JaBieHuil ne mMeldn onbiTa paboTsl TpH JaBie~
HUAX B COTHM Kmlobap u' B merabapHoii obractu #, Ho cymie-
CTBY, He GBUIM NCHXOJNOTHYECKH FOTOBHE K BOCHPHUATHIO COOT-
BOTCTBYIOIIAX pesyabTaToB. Haszamock, 4To ecim oT 0GBITHOIO
RaBXeHHA B OJAHY aTMoc(epy HepeiiTm ¥ AaBleHHAM, B M-
anoHE pas GOAbLMIEM, TO B MHOrWe CBOMCTBA BEIIECTBA MOTYT
nperepHers Golbiime Helpe/icKasyeMble H3MEHEHUS.

OnmEako efuHEENA [aBieHusa — aTMocepa ABIAETCA, IO
cyImecTBy, He 0UeHb y/auHoll efuuuuel, KOTNa pedIb HeT 00
M3YYeHNH CHEMAeMOCTH KOHIGHCHDOBAHHEIX cpefi. XapaKTep-
HEIM JaBAGHWEeM B HTOM cjiydae OyjeT faBleHHme MOPANKA MO-
AyUsA CIKATHUA, T. e. [aBjJenHe Hmopsjka coreH Kmjobap (cMm.
Tabm. 4). e

Peannmoit gusugeckoit xapakTepUCTUKON CpPeJIBl, XapaKTe-
pucTHKoi Gonee ocsizaeMoil, ueM JaBieHHe, ABIAETCHA CPeIHeC
paCCTOSHNe MeM/y aTOMaMH, KOTOPoe IOPAMKA IIOCTOAMHOL
PeHIeTRH. - .

Ecmir obpaturbea K taba. 4, To MBI yBUIAM, U9TO AABIE-

nye Ha rpamune M memur B mpepenax 2,2—9,7 kbap, a Ha

rpaEnne obodouka — AApo paBHo 1354 kbap, T. e. Ha WpoTH-
JKeHHH 000J0UKH faBleHNe yBeJHuInBaeTca Oojbire, geM
B 100 pas. CoorBercrBymouiee H3MeHeHNE TIOCTOAHHON pelIer-
KM B TIPOI[EHTAX PABHO ,

Aa  Por—PoM ,nn._ 5,55—3.3 om0
T Ty 100 Ty 1007 28%,

T. €., IO CYILIecTBY, oueHh Hepennko. B Hexapax 3eMmun Belfe-
CTBO c3KaTo caabo M COOTBETCTBEHHO DJIEKTPOHHOE CTpOeHNe
aTOMOB B YCJIOBMAX 36MHBIX HeAD MeHAeTCA He3HAUUTelILlo.

970 mo3BoAAET ONEHHTH MHOrMe (u3uvIecKNe mapaMeTpl 3eM-.

HEIX He[p ¢ TOMOIhI MEeTOHOB QU3MKY TBepjoro rela m (-
3WKHW BBICOKHX JaBleHHii. ;

ITocrpoenue ¢usuveckoil Momenn 3eMiaN B YRa3aHHOM BEI-
nre cMbicie ObLIO BEITIONHEHO B ocHoBHOM B Wmcrturyre duan-
kn 3emin AH CCCP B xoHue MATHIECATHIX K Hadaje IIECTH-
necaTeix rofioB. HeroTopsle pesyianTaThl OBLIM HE3aBUCHMO
noayuedsl KanagckuM reodusmrom P. Addenom, amepurar-
cxum reodusnroM D, Bépuem u apyrmmim.

Jlns Toro 9T06BI MOCTPONTH TEPMOAMHAMEKY OCONOYKH T
simpa 3eMJIH B PACCYHTATH TEPMOjMIlaMAYecKUe KoapdumaeH-
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a .
THI, AEO0XOUMO OMPEJeNNTh IBe BOBbIe (DYHKIMA IIOTHOCTH

- 3eMHBIX HeIp: B(p) — neGaesckyio remmeparypy u Y(p) —

napaMmerp I'piomaiizena (cm. ctp. 137). 9tu ;e ymrnun
HOJHOCTDIO ONMpejlesifioT TepMoanHaMuKy nebGaeBckoit Momenn
TBeproro rena. lleGaeBckas TeMmepaTypa pasrpaHNYHBaeT
TeMOepatypayo ob6macte Ha BbicOKoreMmeparypayio 7 = 0,
B KOTOPOH cBOHCTBA KOHNEHCYPOBAHHON Cpefs MOFIHHAIOTCA
3aKOBAM KJIACCAYECKO# cTaTHCTHYECKON (UBWKE M rie juis
TEIUIOEMKOCTH cIpaBelans 3akoH [wononra n Iltir, m musro-
remueparypayio I < 0, rhme cpoiicrBa cpeanl HOAIMEAITCH
3aKOHAM KBAHTOBOH CTaTHCTHYECKOH (DMBWKM I rfe TerIoeM-
KOCThL He HMOCTOAHHA,a yOhIBaeT IpoNopHuoHaldLE0 Kyby abco-
TOTHOH Temiepatypsl (¢ ~ 1) npm mpubmmsenmm K abco-
aoTHOMY Hyd0. B ciyuae semusix Hesp, ofomoukm m Ajpa,
MBl HMeeM JielI0 ¢ KITacCHYECKHM IpefesbuniM cayaaem T 2 0.

Ilocrpoenue mi06oit Mojenn TBepjOro Tela MATWHAETCH
¢ TOrO, 9TO HCTHHHBIN CHEKT) YaCTOT ATOMHBIX KojJeOaHuil
3aMeHAeTCsA HEKOTOPBIM Gojee HPOCTHIM, DOAAION[AMCS pac-
4eTy cmektpom. Ecim cjienats camoe npocroe mpeanoNomenne
0 CYMTaTh, YTO BCe YACTOTHI ATOMHBIX KoXeGammit paBmbl, TO
Mbl TpHAEM K »iiHmTe#HOBCKOH Mojeau TBEpHOTO Tena
(1907 r.). 9ra Monens chirpasa GOALMIYID pPOdbL B HCTOPHM
(U3NKHA, TAaK KaK WMEHHO HA Heil A. JiiAmTeliH BB KBAHTO-
BBIe IpejicTaBleHnd B (QU3UKY TBEP/AOTO TeJa, UTO I03BOJIAID
00BACHHUTE MaJieHNe TeINIOEMKOCTH [PU HA3KHUX TeMIepary-
pax — sBjeHue, cTaBUBIIEe B TYIHK KIACCHIECKYIO (PHIHKY.
Cnemyroumit mar 66 crenan B 1912 r. I1. Tle6aem. IIpemno-
JKeHHAA HM MoIedb OKa3anach NOCTATOUHON IS MHOTHX 3a-
la4, B TOM 9HCHe M JIA TeX, KOTOPHIE paccMaTpUBAiOTCs
B BTOM maparpade. :

Yrobsl syame MOHATH CMBICT fefaeBcKoif TeMmepaTypst,
TOSICHNM, KaK OHA ompejenserca. B nebaesckoil monenn Tep-
AOro Tejla MCTHHHBIA CHEKTp coOcTBeHHBIX Kodebammil aTo-
MOB, COCTABJIAKIIAX PACCMATPHBAEMOE Tello, BAMEHAETCA IPo-
CTBIM MOJIEILHBIM CHEKTPOM, B- KOTOPOM HUHCIO0 COBCTBEHHBIX
9acToT, OPHXOAAIAXCA Ha MHTEPBAT OT O [i0 ® -+ Aw, pasHo

3V w?
Z ASV Ao = gl DS. A%\C
Tlie ¥ — CPefHAA CKOPOCTH 3BYKa:
3 1 2
S ) (45)
v c~u c.m

Vp B Vs — CKOPOCTH NPOAOABHEIX B MONEPEeTHEIX aKyCTIHIe-
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CKEX BOJAH (T. e. CKOPOCTH 00BEMHBIX CeMCMIIeCKHX BOAN)
V — o6bem Tepioro Texa. lloinoe 9uCIO coGCTBOHHBIX Hac-
tor paBEo 3N, rgée N — uucio AaTOMOB B PAacCMATPUBAYMOM
rene. [lefaeBcKas 4acTOTA ©p ONPEHENABTCA KAK MAKCHMAlb-

Baf (mpefenbHas) dACTOTa B Jed8eBCKOM CIEKTDe [dop~

myna (44)]. .

. KsamTH TemI0BHX KoleGannil B TBep/ioM Tejle HasHBAKT-
ca ¢oHoHaMu, B OTIAHIHE OT CBETOBBIX KBAHTCB,— ¢oToHOB.
Jrepraio PoHoHa ¢ AeGaesckofi 4acToTON Wp MOMKHO 3alHCATD
B ABYX BHAax: '

gnaN \1/3 :
(&) @
rpe B — mocroausan Ilnasxka, nenensas Ha 2, K — HOCTOAH-
sasg Bonpnyana (rasoBas IOCTOAHHASM, OTHECEHHAR K OLHOMY

aromy), O — neGaeBckan Temmepatypa. TakuMm obpaaom, meba-
eBCKAaf TeMIepaTypa — BTO M3MEDPEeHHAsA B rpajycax aHeprud

mU“NSUH.»#@. . th.m»m.

npefieanHoro fieGaesckoro goroHa. B mpefiebHOM clIydae BLI-

coxux Temmeparyp I' & 0 TemnoBoil oHepruy JOCTATOYHO, TO-

651 Bo3byHMTL Bech CIOKTD TENIOBBIX xonebaHuil aTOMOB M

5TO COOTBOTCTBYET KIACCHIECKOMY IpefienbHOMY ciaydaio. OOC-
pamasch k Qopmyne (46), nerxo BujeTh, 4TO AaHHBIE ceii-
CMOJIOTHH TO3BOJAIOT HAM oNpejienntsh febaeBcKyio TeMmmepa-
Typy Kak yEKmmio raybunti B ofonmouxe 3eMiH, T. e. o).
OxassiBaeTcs, IT0 [aHHbe CeHCMONIOTMH IO3BOJIAIOT oHmpeje-
ants 6() & nua agpa 3emum. Tax pemaerca mepsasd 4aeTh
sazgun onpenenennn Qynxnnu 0(1) mus seMHBIX Henp.

Bropas meo6xoammas HaM (YHKIHEA — 9TO IAapaMeTp
I'ponaiizena y(l). dra QyHENUA XapakTepuayeT H3MeHEHH®
nebaeBcKoil 4ACTOTH NMpU W3MeHeHHH IVIOTHOCTH M OUpesens-
eTcH Kak yorapmMudecKas npoussojgnas fe0aeBcKOR TeMme-
paryps O(p) mo naorHOCTH: o ,
. , dln® p() do

YD) = Jiap =00 %" : (47)

Ham maBecTHH dyrxnua 6(1) = p(l), HoaToMy (opMyiIa
(47) mosBonser serymcants Qynrnmo T (!).- Hax Beskas mpo-

rapadMudeckas upomssofHad, ¥ (l) — Me/IeHHO UIMEHAIO-’

mascH BeamumEa mopsanka exwmmisl OGe gymkmmm 6(1) u
Y(l) maa oGomouxu m sAApa mokasaHsl HA puc. 26 m 27.

Jlza Toro wrofnl paccunTaTh Ae0aeBCKyl0 TeMIEpaTrypy mo
dopmyae (46), kpome cpeameii ckopoctm ¥ (45), KoTopas on-
pefeNsiercs MO AAHHBIM ceficMoNorHH (cM. Tafil. 4), neobxo-
RUMO eIje sHATH CpeAHNil aTOMHBIA BeC BeIecTsa 4. Haa

134

MAHTHH NHpPOIHTOBOTO coctaBa A ~ 22. d10 naer nmua neba-
escroi Temmeparypsl Ha raybume 100, xm 3magemme Oip0 ~
~ 660°K. c .

CoOTBETCTBEHHO MOMKHO CUUTATh, YTO KIacCHIeCKHil . mpe-
nenbHBIT Chayuall B Henpax 3eMnu peanuayeTcs JUIA FayGum,

VIl g2 WK
HE TS~ ]
b "'J ’
. 1F
pr i
" 41
o} 17
L 1
48r i
L / 1w
1 1 i L L &% WY MR SR N SO R nmw%
) o zo0 | goo L2900 4000 000 6000
[rybuna, km N Jaybura, kM

Puc. 20. Flaménenne nefaencroft reMrnepa- Puc. 27. ¥ q
TYDH Cwos napameTpa I'pionahtzena (2) s emi&oﬂmq«mﬂﬁaﬂﬁsw p%wwmwwﬂww
ofoxouke 3eMau ¢ raybunoft, " I'poHaitaeda (2) B anpe 3eMan
¢ raybunoft,

- © u

rne T > 1000°K; 1. e. © Gonbmie#t wacTm 3eMHHX Hemp.
B xuaccuveckoM npeneiabHoM ciydae yiedbHAs TEINLOEMKOCTH
npu OOCTOAHHOM o6beme ¢y naercA saxouoMm [liomonra m Ity

3R 3R
Cv=Eogr V== (48)

rne R=8,314-107 spe/moav-2pad==8314 dux/noas-zpad —
ragosas MOCTOAHHAS, M — monexkynapusiii BEC, 'V — YHCIHO
aToMOB B MoJiekyae, A — cpeaHRil aTOMHBIA Bec.

Yaennnas TEmNIOeMKOCTh NMPH INOCTOAHHOM JaBleHUB Cp
paBHa .
¢, = ov(l+yal), _ (49)
rne T — abconoTHARn TeMuepaTypa, a o — koagdunnent Ten-
J0BOTO PACHIMPEHHSA, KOTOPHI MosKerT GBITH paccunTad 0O
dopmynam :

o P Cvep
Q‘%Nmml%\m%. AUOV

‘rne Ks n Ky — anuabaTtnuecknii @ w30TepMAYecKBil zoE:E.

CHHAaTHA COOTBETCTBCHHO. >hﬂw@me&&moz=® n p3oTepMuyYecrae
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ko3hpAnmenTH CHUMAEMOCTH Bs B Pr CBABARHI ¢ TEIIOEMHO-
CTAMH TepMo/JHHAMAYeCKOR dopmyiao
Br Kg Cp

i o (51)

Brrancnus no dopmynam (48) — (51) repMopnEaMuueckue
koaddunuenTsl, MOKHO paccautarth ajmabaTmuecKnmit rpau-
eHT TeMIOepaTyphl B o0oloure u Aape 3emiwn mo dhopmyae

a7 gaT =
Aﬂmlvwn” ¢, !’ 5 (52)

P -

T/le § — YCKOpeHUd CHIBI TaAmecTH, | — ray6nma. Paccunran-
Hble TAKEM 00pa30M TepMOARHaMuUecKne KOIPQUIMEHTH A
pasHHIX ray6us ceefensl B Tada, 6 u 7. I[Ipurarteie mpm pac-
"yeTe paclipejelieHHs TeMIEpPAaTypsl ciabo BINAIOT Ha 3HAYe-
HHe udcel, DpuBefeHHEXx B Tabn. 6 m 7. Iloscrmm Temeps

_H,mm.q:_:_m.,@‘

' SHaueHHS TePMOMHHAMMYECKAX BEIMYHH 05onouxn 3eman
Ipn  pacnpefeNcHHN TEMIEPAaTYp BiOTL AfUadaTnyecKoro rpajHeHTa

' o “y LT
ray6una, tm T, °K (rpag - 100 v ( T ::.V o
130 1500 68,1 1,19 1
200 1575 62,5 1,19 1,051
600 1800 255 106 1,205
1000 1950 16.9 1,04 1,295
1800 . 2160 11,0 1,02 1,44
2900 2400 9,5 - 1,02 1,61

uoxpobHo, KaKk HOXY4aloT IUIA 000NOYKYM 3eMIH pacipenesie-
une -Koadduipenra Temaonposoasnocty % (1), 4ro moydmTeND-
HO B MeToxndeckoM oTHomenunu. Koadduunest remnonposoj-
noctn obolouxkm 3eMam X CKIaJBBaeTCA N3 JABYX HacTei:
%, — pemeTouHod wacTd KoddPuHUeHTa TeIIONPOBOMHOCTH,
06yCIOBIeHAON OGHIYHBIM MEXAHU3MOM TEepeHOcA Temia B JH-
anerTpHKax 3a cuer auddysuum TemIoBHIX KoJdebaHHN Kpu-
CTALIAYECKOR pemerkn — (POHOHOB, X; — JYYHCTOH dTacTH
KoappumenTa TEIIONPOBOTUMOCTH, 00YCIOBIACHHON TMepeHo-

COM TeInIa SE%@WZ@NOZEZN QJIEKTPOMArsuTHbBIMHY BOJHAMH,

TaxuM o6paszom,
%= %, + Ry (53)

TeopeTuuecKr MOMKHO OLpEJENNTHL 3aBHCHMOCTb %p OT TeMile-
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5

paTypsl B MAOTHOCTH Yepes H3BECTHHIO HAM dymxnun 0(p) n
Y (p) — AebaeBckylo Temmepatypy u mapamerp I'pomaiizena

V'3
xmu = sA J»m&. ’ Amm»v

rie V — o6nem asmememtapmoit suedirm cpemnt (V ~ 1/p),
A — HeKOTOpaA. HOPMHPOBOYHAA NOCTOSAHHAH, ONpeNleNACMasi

Tabanuuna 7

3HAYCHAA TEPMOIMHAMUYCCKUX BE;NYHH 3CMHOTO AApa -
mpH paciipeieleHUR TeMIEPATYp BAOAL KPUROH ILIABIeHAA

i o o Cp p Ty
H,E&si. e - TK (rpag ~")-10* ey A Tag00 /2R
2900 4300 1,08 1,07 1
3600 4900 0,79 1,055 1,14
4400 . 5650 0,67 . 1,05 1,26
5000 ~ 6050 0,616 1,05 1,31
6371 6300 0,577 1,05 1,37

ps

srenepamentannpno. OueHuM Temeph W3MeHeHHe X, ¢ KAyOH-
poit. O6osmaunm magexcamu ! un «100» Beruuuusl, oTHOCH-
mueca ¥ ray6mmam [ m 100 xu coorBercTBeHHO; TOTAA (D4)
HepenuinetTca CIeAYIOMEM 06pasom:

_ T100 Proo \1/3 focvwﬁlmmlvuw 55
ol lxuzsh T, VA,P v Yy ) \Bwo/ 63

Jna ompeneneHns Xpio0 UPENIONOKAM, UTO 0GOTOIKA CO-
CTOMT M3 AYHHTA (YyIbTPAOCHOBHAM rOpHAasA NOPOKA, OMU3KAA
no cBouM (PH3NUECKHM CBOHCTBAM K MRHTHHHBIM IIOpoJaM),
U BOCIOJIL3YeMCH SKCHOPEMeHTAJhHBIM SHAYEHHEM [UJIA cpef-
neil remnonposoguoctn gynura npu 0°C, x,= (I'=273°K) ==
=1,24-10"2 kaa/cm-cer.2pad. Jlanee, ua (55) caegyer, 4ro0
Ha npora:kennu umepenix 100 ku BiawsAHWe TeMmepaTypel Ha
HA3MeHeHHe %, 0ojdee CYIIECTBEHHO, YeM BIOAHNE [JABICHHA

(nam waMenenma mmoTHOCTH). II03TOMY %, 100 MOMHO HAHTE
censt

N3 COOTHOWEHH: Xp = —=—. Omnpenenus mocTosHAY® u3

yerosaa %, == 1,2:10~2 npr T = 273 °K, poayumm const ==
o 34

=34 Katfcm-cer, %y 100 = Tro ToperaBasa aro B (53),

137



’

ompejesinM OKOHYATENLHOE BHIpa)KeHWe A PereTodHo# 4a-

cTH Koadduumenta TemIONPOBOAHOCTH 060M09KM:

Xﬂ: =
3,4
T

(3] 2 .
3.4 Aﬁgxpsvaﬁéﬁ : v apir 100 1< 2900 xa.

T 00 \ . Py ¥ B1g0

upu 1< 100 wa,

[ ==

(56)

Ilpu TemmepaTypax mopsaxa -2000—5000°K s memerai-
Jax 3aMeTHHI BRIajy B Kod(PHUHUEHT TEeNAONPOBOJHOCTH MO-
JKeT aBaTh MeXaHH3M JydHMCTOro nepeHoca Temia. DBeipa-
MEHHO A %y EMEeeT BHJ

16 o*a3T% .
o
214 .
rie o= %c%% =1.37. »ol;aa;.&«xé&?%am» — mOCTO-

npgas  Credana — Boapnmana, o — xoodunuesr  mo-

IJIOmIeHHA, N — IIOKA3aTeNb HPeJOMJEHHs, ¢ — CKOPOCThL CBE-
Ta B mycroTe, i — DocTosHHan [lnanka, nemeHmas Ha 2,
k — mocronunas DBonpnmana. OcHoBHas HeOUIpeaedeHHOCTH

B %, sakilouesa B o. I[lo-suusmomy, BEIGOp mOAXONAIIETO
3HavYeHAsA o JJIA 3eMHBIX Help eme joiaro Gyler oeTasaThcs

neonpejenenusiM. Iloka moaxonsime#l ONEHKOH MOMKHO CYE+

-

Tath o ~ 100 cm~!,. , , .
HKagecTberso maMeHcHE® X% B 000N09Ke JeMIH MOMKNO
omgcaTh Tak. Bravane KoaduiueHT TenI0OPOBOAHOCTH YObI-
paer mpumepro no 3axony /'~' [dopmyma (56)]. Ha ray6m-
nax 100—200 xx Temn HapacTaRMA TeMIepaTypHl saMeiider-
c#, & CAMH TeMIepaTypsl CTAHOBATCS ~BecbMa BEICOKAMA,
B anavenunm % (53) cTaHOBATCA 3aMETHEIM BKJIAJ %g. TaKuM
obpasom, rae-to Ha raybumax 100—200 xx pacmomo:kem Mmm-

HEMYM KO3(hHIMERTa TeIJIONPOBOLHOCTH; JPYTHMHE CIOBaMH,

37lech HAXOJHTCA TEIJIO3ANMPATOMUI cloil, MpenATCTRYIOI AR
- BBIXOZIy Tella 3eMHKIX HeJAp Hapy:Xy. Mu anech oTBIeraeMcA
0T KOHBEKTHBHOTO IepeHoca Temia B oToil soHe., OxHaKo HAU3-
KHe S3HAYeHNs X B HapyHofi 30me 3eman B moGom ciaydae
BATPYAHAIOT BHIHOC BHYTpeHHero Temia JeMim Hapyxy. Ifo
Tem ke npmasHaM y Jlyms,, Bemepn, Mapca m Mepkypua
OpUMEPHO Ha TeX 3Ke rayO6nHax TaKKe AOJIKEH PacHoJararb-
cA AHAJOTMYEBI TOII03ANNPAIOMIUE cllol. 3Ha9eHHS % B HUIK~

138

He# MAHTHE @0 Kpaiimeii Mepe Ha mopazmok Gombime, e B
BepXHeH MaHTHA. . ,
Bonpoc 0 TeIIONPOBGAHOCTH 3eMHOTO AXpa me Tpebyer
cnenualbpEore paccmorpenus. [lelo B TOM, 4TO B MeTayiax
K03 PUIUEAT TOIIONPOBOAHOCTY % CBA3AH C roaspbutimeHTOM
5IeKTPOIPOBOJHOCTH ¢ 3aKoHOM BujieMana — (dpauna

22 (r=zr, e

-3
rme k = moctosunas BoxbpliMama, € — 8apA/l BIeKTPOHa, NO-
crosanaa Jopenna L == 5,86-107° xaa-omjcek-2pad=2. 3ua-
werme 6 ~ 3-10% om~lecu™! (cm. § 4.3) n enmunma T ~
~ 5.10° °K mossoaser ¢ moMoinbio gopmyast (58) oueHuTh
Koo PruEenT TeIVIONPOBOLHOCTA 36MHOIO fAjpa:

% ~ 5,36-1079-3.103:5-10° ~ 0,1 Si&:.%x;.%m@. (59)

Haxonel, ckaseM HECKGIBKO CJOB 0 BH3KOCTH B3GMEBIX
He[p. ITOT BasKHHEIL ImapaMeTp 3eMHBIX HeJIp BCe emle Xapax-
TepUAYETCA BAMETHBIMA HeolpelelieHHocTAMH. BrakocTsh sem-
HBIX HEAP MOMHO MPHOAMKEeHHO ONEHHTH HA OCHOBAHMA Cle-
nyomux reopusnaecknx nansbix. Haysemme mnocnenepnuxo-
BLIX MOJAHATHIL laeT CHAGRYICIIYI0 ONEHKY cpeflBed BA3KOCTH
acteHocHephl: . ‘

1 ~ 10%° -+ 10% nyaa. (60)
Bs3kocTh 3eMHOr0 fApa KakuM~11G0 HemoCPefCTBEHHBIM Iy-
TeM OLUEHHTh TPYAHO. Ecanm BOCHONL30OBATHCA JAHHBIMHA O IIO-
FJIOMEHAN TpPOJOJABHBIX CeACMHYECKNX BOJH BO BHEMIHEM
sinpe (3ome E), To_mna cpejineil BASKOCTH BHEINHEro AApa 10-
IYyYaeTCs OILHKA ) .
I n < 10° nyas (soma E). (61)
W3 Pnsmueckux coofpamenuil MOKHO OJAraTh, 470 BABKOCTL
BHelHero Agpa Bpap au Goabme 10® nyas. ‘
Pacupefenenue BASKOCTH B 060I0TKe 3eMJIH MOMKHO HO-

NBITATHCH YCTAHOBHTH 13 (PH3HUECKHUX aoommmmzmmsm. Jeao
waoz.,.:ouw:wzoc_:;amznm@me%wmx A%V M w. E.v ewmw-

Jble NMOJMMKPHCTALINIECKHE Tella MOTYT TeUb KAK BA3KAM IRUJl-
kocth, IIpH 3TOM IepeHOC BeIecTBa OCYLIeCTBIAETCA 3a CYeT
camoxuhdyann, a caMa BASKOCTH HMeryeTcA NuddysnoHHOH.
Jndrpy3nonnyio BA3KOCTL B TBEP/(GIX TeJax OTKPBLIA Teope-
THuecKM He3aBucHMO ApYT or Apyra Ha6bapo u Xeppunr Ha
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nopore narafgecaTHx rogos. Obofmenue gnddysuonnol BE3-
KOCTH HA ¢Jyvyail BHICOKUX [aBleHMI U ONpUMEHEHUe K (UBHKe
o6oaourn 3emau 6vuto credano B MacruryTe pusmru Semin
AH CCCP na nopore mecrunecatsix rofos. C XOpOIINM Opy-
OunsxenneM nudysnonnylo BasKocTb o6ooury  Seminm - 1
MOKHO 3aIHCaTh KAK DKCHOHCHUIMANLHYI (YHKIUIO OpUBe-
nennoli remneparypsl 8 = I'/Ty; (7., — TeMueparypa mias-
nenns B °K):

n~ :::.mm\@. L~ M.o =30, Ammv

Te JUIsA 1100 MOMKHO B3ATH oneHky (60).

Ecam npmuaTs, 9ro BAskocTs oGonoukn asaserca nuddy-
3UOHHOH, TO HETPYNAHO NPOCIEANTH ee JalbHeHINi xox, HOD-
Mupys ee Ha raybune ! ~ 100 kx ¢ nomombio ouenkm (60).
loxa mpusenerHas TeMmepaTtypa 8 pacrer, BAsKoCTH Iajaer.

B obmacrm, rae BemecTBo IOAKOPOBOrO caost Gumske Bcero
K TeMmeparype miasinesnsa (0 MakcuMadbHO), BA3KOCTH MU-
HHMaJXbHA. ‘3aTeM 0 HAYMHAET YMEHLHIATHCS, a BABKOCTH CO--
OTBETCTBEHHO pacTh. B mepexonmoit 30me oGonouku (3oma C)
BABKOCTH BO3pacTaeT Ha 2—3 mopaixa. 3HAUEHHe BABKOCTH
mIDKHell MaHTHH ONEHHBAOTCA OYeHb HeHajeuo. Hak onen-
Ky, MOMHO B3ATE 1 ~ 10! nyas, XoTs HCTHHHAA BAZKOCTH
NIKHeH MAaHTAM MOMeT OTINYATLCA HA j(Ba HOPAAKA.



