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durypa 3emian

3eMns — olHAa M3 IUIaHET COMHEYHOH cucTeMbl. Bce (uauueckue
CBOHCTBA 3eMiM TeCHO CBSI3aHBl C Pa3BUTHEM €& KaK KOCMHYECKOro
Tena, Kakoso Gbl HM GbUIO MPOMCXOXAEHHE 3eM/IM, BPSIK AU MOXKHO
COMHEBATbCS B TOM, YTO HEKOTJa OHA HAXOAW/IACh B PACI/IaBIEHHOM
COCTOsIHUM, M3iyuass sHEpruio B NMPOCTPAHCTBO, 3eMsl NOCTENEHHO MO~
KpbiBasach TBEPHOH kaMeHHOH Kopoil.

Oxnaxpasch ¥ yMeHblwasach B 06béMe, 3eMns Bpamanach BCE G-
crpee. CxaTve e y MOMIOCOB YBEIMUMBAJIOCH, COOTBETCTBYSl B KaX-
Abli MOMEHT €& CKOPOCTH BpallleHHsl, pa3MepaM, INIOTHOCTH M (uauue-
CKOMY COCTOSIHHIO.

MoxHO MaTeMaTHYeCcKM NOKa3aTh, YTO Bpallaolueecss KOCMHUE-
CKO€ T€JI0 NPH CPABHHTENbHO HeGOJBLION CKOPOCTH BpaIleHHS KO-
HO NpHHATHL (GOpPMy CHKATOrO 3JmHNCcoMza BpaiHeHHs. CedyeHHs ero
IJIOCKOCTBIO, NPOXOAsiieli uepe3 ocChb BpalleHus, UMelOT GopMmy 3i-
JIMICa, a TNeprneHAUKYAspHOH K Helh — dopmy kpyral,

! Ha xaxaylo vactuuy M Tena, Bpamaiouerocsi Bokpyr ocu OO (cm. pue. 1,
CTp. 4), MefiCTBYeT NpUTAXKeHHe A, HanpasJeHHOE K LEHTPY MacCH, H IEHTPO-
Gexxnas cuna B. PaBHojelicTBylomas STHX cua P He GyIer mnepneHAHKyJApHA
NOBEPXHOCTH TeNa, H YactHua M ROMKHa MepeMecTHTbCA IO HaNmpaBJIEHHIO K
9KBaTOPY.

MoxHo A0Ka3aTh, YTO YacTHUA M ocraHeTcs B PaBHOBECHH JHIIb Ha NO-
BEPXHOCTH SJUIHIICOMAA BPAlEHHA, TAK KAaK NPH HeGOJLIIOM CXKAaTHH Hampasje-
HHe YMOMsHYTOH paBHOAeHcTBylouleii OyneT NepneHAHKYJsAPHO €ro NoBepx-
HocTH. ITosToMy Bpamiamomeecss KOCMHYeCKoe TeI0 H NPHHUMaeT 9Ty ¢opmy.

Kaxmo#i CKOPOCTH BpalleHHs COOTBETCTBYeT ONpeReNéHHas, YCTOA4UHBAA
¢dopma. Ilpu HekOTOPOii CKOPOCTH SJUTHIICOMJ BpAlleHHA yxke nepectaér OHWTh

CTOAYMRLIM H BHTATHBAeTCS B HANpPaBJEHHH OJHOH M3 SKBaTOPHAJBHHX ocef.
¥e.no npunuMaer ¢opMy TPEXOCHOTO SJUIHNCOMAA, CEYEHHS KQTOPOro, mepme-
IMKyJAADHHE OCH BpAUIEHHA, TaKKe NMPEACTaBAAOT coboft sanuncH. ITo Mepe
yBeNHYeHHs CKOPOCTH BpalleHNs TeJ0 MNPONOJIKAET BHTAFHBATLCA B Hampan-
JIeHHH OJMHHON SKBATOPHANbHON OCH, 4 3aT€M NPHHHMAET HEYCTOHYMBYIO «Ipy-
wesuanyio» dopmy (puc. 2).

B Hh3yueHun H3MeHeHuN ¢HTYPH BPalIAIOWIEroCs MKHAKOTO KOCMHYECKOro
TeNa CHrpanu Go/bliyio PoJb HCC/IELOBaHHA H3BECTHOTO PYCCKOrO MaTeMaTHka
A. M. Jlanysosa.



0 CxaTne 3eMin y TIOMIOCOB
B HACTOslllee BPEMA TAKKE
/_ M 5 COOTBETCTBYET €€  CKOpOCTH
BpallleHHs, IVIOTHOCTH ¥ (H3HU-
4eCKOMY COCTOSIHHIO. 3eMis B
aTOM clydyae BexET cels, Kak
nnacTuyHoe Teno. Takoe nope-
JLEHHEe BeleCTBA KOCMHYECKHX
L f TeJ OGBACHAETCS, KaK Mbl yBH-
Vi D AUM jajnee, ONDOMHBIM JaBie-
HHEM BHYTPH HHX.

Orxpbitne cepuyeckoi
¢dopmel 3emmu  GblIO  CAETaHO
MyTéM HaOMIONEHHST HEKOTODBIX

0 SIBMEHUH IIPH ITePENBIKEHUH TI0
Puc. 1. €€ IO0BEPXHOCTH,
B oTkphITOM MOpe uesoBeK
BUIUT ceGs1 Bceria B ueHTpe Kpyra. CKoabko Gbl OH HH TIEPEMEILATICSt
B TOM WIH MHOM HATpaBjleHuH, OH He MOXET YHTH W3 1IeHTpa Kpyro-
BOr'0 FOPH30HTA.

Yxonsmumit Braa, kopabiab KameTcss BCE MEHbLUINM, a NpHOGIM3HB-
HINCb K TOPM30OHTY, HAYMHAET CKPHIBATbCH 3a HMM, Kak Gbl morpy-
®asicb B BoAy. CnepBa Hcye3aeT KOpmyc kopabas, MOToM — mapyca
H, HaKOHell, — BEPXYyLIKa MauThl. DTO sIB/IeHHE O4YeHb XOPOLIO MOXKHO
Ha6monate B GMHOK/b; KaXeTcsl, 4TO KOpaljb YXOAMT M3 HalIuX
rnas Kyna-to BHu3. Ho ecrm B 3TOT MOMEHT NMOXHATbCS HA BBICOTY,
TO KOpaG/ib CHOBa CTaHET BHIMMBIM, a JHMHHMS TOPH3OHTA OTOJBH-
Hercs pameuie (puc. 3),

Bce 3Tn siBNeHMs N€TKO OGBSCHAIOTCH BHIMYKJIOCTbIO MOBEPXHO-
CTH W mapooOpasHoit durypoit 3emmn,

Ha 3emne npu zabmone- \

Huu ¢ Bhicotht 100 M ropu- |
BOHT JIEXHMT Ha PaACCTOSHUH

oxono 35,7 kM. Ha moBepx-

Hoctu JIyHel ¢ TOH XKe BHI-

COTHl TOPU3OHT JHOMAEH GBITh

Ha pacCTOSHWY JIMIIbL OKOJIO

18,6 kM. A Ha MeHblueM H3

CcnyTHUKOB Mapca npeaMerhl

JOJKHBEI CKPHIBATHCS (IPH Ha- [
6monensn ¢ BHcOTHl 100 M |
yxKe Ha paccrosiuu 900 M ' Puc. 2.

1 JlanbHOCTL TOPH3OHTA | ONPENeNMTC M3 NPAMOYTONBLHOTO TPEYFOJIbHHKA

OAC (puc. 4), (R+h)?=R?+!?> n l= l/ 2 Rh+ 1, rae R— paauyc
naaHeTH, h— BHCOTA HabmojaTens Haj €€ INOBEPXHOCTHIO, [ — NaJbHOCTh
TOPH30HTA.

Onpenenssa nanbHOCTh FOPU3OHTA Ha MeHblIEM cnyTHHKe Mapca, MH HCXO-
JIAM U3 NpeAlNoJIoXKeHHus, YTo OH uMeeT dopMy liapa.
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Puc. 3.

Korza crana u3BecTHOJ wWapoo6pasHocTh 3eMaH, 0Ka3aloch BO3-
MOXHEIM ONpENeNuTh M €€ BeJHYHHY.

Tax xak 3emns — wap, TO MOCTATOYHO NSl STOrO Y3HATb AJHHY
JHMIIbL KOPOTKOH Ayrd B OMMH IPafyCc MepuiHaHa, TO €CThb /sgo €ro,
a 3aTeM YMHOXHTb NOAYyY€HHYIO mnuHy Ha 360. [Moayuaercss ATHHA
OKDYKHOCTH 3eMin.

HameTnTh Ha mOBEpPXHOCTH 3eMIH AYTYy B OAMH MIM HECKOJBKO
TPafycoB MOMHO, HabMIONAsl NepeMelleHHe BLICOTH 3BE3A Haj rOpH-
30HTOM IO Mepe ABHXEHHsS C CeBepa Ha 10T Wi O0GpaTHO.

Ouenb yno6Ha nns storo Habmomenusi [lonspHast 3Be3na, Haxo-
Istmasicst 6IM3KO OT MOJMIOCa MHPA M NMOTOMY IMOYTH HE y4acTBYyIOwas
B CYTOYHOM KPYrOBpALUEHHH 3BE3L.

Ecau aBuratbest ¢ tora Ha cepep, To IlosnsipHas 3Be3na GyZzeT mo-
BHIIATLCSA Hal ropu3oHToM. Ha momioce 3eMan oHa CTOMT B 3eHuTe,
Ha 9KBaTOpe Ke BHIHA HAa JUHMKM TOPH30HTA, 3HAUHT, NEpeMeEIascCh
OT 3KBaTOpa K MoJjocy, Mbl HabGmopmanu 6vl, kak [lonsipHast 3Be3na
MOXHUMAETCS! OT I'OPH3OHTA K 3EHHMTY.

INepenBUHYBIWIKCL HA OAMH Tpajyc IO 3eMHOMY MEPHIMAHY C
1ora Ha ceBeép, Mbl HaGmopanu Obl, 4yto M [lonfpHas 3Besga noams-
Jlach HA OIMH Tpamyc ro HeGecHoil
cdepe. Ompenenus sricory Ilomsip- A
HO#l 3Be3npt (TOuHee, MOMOCA MH-
pa) Hag TOPH3OHTOM B ABYX TOY- A Y
Kax 3eMHOH MOBEPXHOCTH, JIexa-
LIMX Ha ONHOM MEDMIMAHe, HAXO-
JAT YHCIO TpalycoB IYyrH MepH- o
IMaHa MexLy ToukamMn. MoxkHo R
JJIs1 3TOTO BOCMOJL30BATHCS TAaKKe
BBICOTOH MOMYNEHHOr0 COMHUA. ()

IepByio Takylo TOMBITKY CHe-
nan B Il Bexe Mo Hawana Haweil 19]
apul  amekcaHApuiickuit  yuéubiid
ApatocdeH.

OparocdeH sICHO TPERCTABISLI
cebe, yToO NpU NEpeABHXKEHUH Ha-
6monarens N0 MepHIMaHy MOJOXe-
nue CosiHLA B MOMEHT e€ro Kyib-

MuHaUuu GyleT mepeMemiaThcs Ha
CTO/ILKO TpagycoB GoJabLIONO KpY- Puc. 4.




ra HebecHo! cdeprl, Ha CKOJIb-

KO TrpajycoB 3eMHOI'0 MepHiua-

! Ha mnepemsuHyiaca  Habmona-

,/ Teab, OH 3HaT, 4TO B JABajLA-

1bix unciax wuions B CueHe

(ueiHe Accyan) Conuue B moj-

JleHb CTOWT B 3eHUTe, OCBellas

TIPSIMBLIMA JIy4aM¥ JHO OJHOTO

konoaua. B To xe Bpems mouy-

JeHHOE COMHUEe B AJiexcaHIpHH

OTCTOMT NPUOIH3UTENLHO  HA

7° ot 3enura. OTciona ciejgoBa-

Puc. 5. JI0, 4TO AJNEKCaHADHS Ha CTOJb-

KO e TpaiycoB ceBepHee

Cuenbl. Hyra B 7° cocraBasier

OKoJo /50 Kpyra, 3Ha4HT, PaCCTOSIHUE MEXAY STUMH TrOpOIaMH CO-
CTaB/sieT OKOJO /50 oxpyxHoctd 3emmu (puc. 5).

Iauna paccrosinns oT Anexcanzpuu g0 CueHbl GbIa ompejeneHa
dparoceHoM no BpeMeHH, KOTOPOe HYXHO GbLIO TOProBOMy Kapa-
BaHy, 4TOGbI MPOHTH STOT MYTh.

Cunranoch, yto CueHa aexur B 5 Thicsiuax craguft oT AnexcaH-
apun, Tak Kax paccTosiHHe MEXAY STUMH TODOXAMH, IO ONpeleNeHHI0
SdpartocdeHa, paBHO OKONO /5, OKPYXHOCTH 3eMaH, 3HAUHT, NMMHA
Bcell eé okpyxHocTH — 250 000 craamit. TouHass IAMHA CTaiaMM B Ha-
WIMX Mepax, K COXaJeHHIo, HeH3BeCTHa. MOXHO mpexmosaraTh, 4TO
OHa paBHa Npu6au3utenbHo 150 M. B Takom ciydae RnMHAa OKPYXHO-
ctu 3emau Gbina Gul paBHa 37 500 kM. B neficTBUTeILHOCTH AMHA €8
okomo 40 000 xm.

B IpesHue BpeMeHa YIJIbl OMNpeNeNsn¥ch J0BOJAbHO TouHo. Ho
H3MepeHHe MUTMHbl XYTH BAOMb MeDHIMAHA I OJHOTO rpaiyca mpen-
cTapIseT Goblive 3aTPYAHEHUs: Takas Ayra Nno NJIHHE NMPEBOCXOXMT
100 kM, U M3MEDEHHIO €& MEIUAIOT BCTPEYalOlUMecs Ha MyTH NOMHHBI
peK, XOJMbl M APYrHe HEPOBHOCTH 3€MHOH MOBEPXHOCTH.

Yro6Ll CAeTaTh TOUHBIMH OTPeNe/eHHs ITHHBI 3EMHOTO MepHIHa-
Ha, HYxHO GBTIO YCOBEpIIEHCTBOBATH CIOCOGH M3MEPEHHS IVIMHBI €T0
nytd. 1o 6uo caenano mmub B XVIL Beke.

Tonb3ysick TaKMMH yCOBEPIUEHCTBOBAHHBIMH Cnoco6amu, B IIpO-
1LJIOM BeKe M3BECTHLIA pycckuil acTpoHoM CTpyBe u3MepHI JIHHY 1yTH
MepwIuaHa, mpesBocxofAuyro 25°. Orta Ayra HemHOro Gonblue, yeMm
V/15 4aCTb OKPYMHOCTH 3eMJH.

B XVII Beke yuéHule ye CYHTanH, 4To 3emisi Hekornaa Ouina B
pacrnaBieHHOM cocTosiHuH. [T03TOMY OHH yTBepKAa/H, YTO OHA He MO-
*KeT uMeTb GhOPMHI NMPABHIBHOTrO 1Iapa, a AOMKHA ObITH MPHUINTIOCHYTA
y nomocoB (Mbl yxe TOBOPHNH, HTO 3eMas NPHILTIOCHY/IACh (5331
BC/AENCTBHE BpalueHusl, jaxe ecnu Gbl OHa u Bceraa Gbuta TBEPHOH,
HO 3T0 He 6buI0 MaBecTHOo y4éHnM XVII Beka).

C. Lle/bi0 MPOBEPKH TNpEANONOXKEHHs O Cxathu 3emaw (paHuys-
ckas Akanemust Hayk B mepsoii monosuHe XVIIl Bexa oTnpasuia nse
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SKCMEAMUMH A H3MepeHHs
rpagyca MepHiMaHa B NOJSAD-
HBIX ¥ SKBATOPHAJBHEIX BOHAX.
Ecan 3emns cxaTa y TIOMIOCOB,
TO Tpaixyc MepHIMaHa BOIM3H
noaioca DoJuKeH OHITh JUIMHHEe,
YeM y 3KBaTOpa.

Hsmepenusi, mpoussenéHHbIE
STUMH 3KCHEIMLMSIMH, JOKa3a-
JM, 4TO TpalyC MepuiHaHa B
fIONSIPHBIX  CTPaHaX  JUIMHHEe,
4YeM IO 3KBATOPOM, U Ha OCHO-
BaHUM M3MEPEHHH YCTAHOBHIIH, Puc. 6
4To 3emis,—aeHCTBUTEdbHO, HE "
map, a 3/UIMICOMA BpallleHHs.

OKBaTOpHANBHLIA DafMyC 3€MIH, KAK MOXHO BHIYHC/IHTH, PaBeH
6378 wm. ITonsipHbifl, KaK MOKA3aM0 CPABHEHHe JJIMHBLI ONHOTO TPa-
Jyca MepHIMaHa NOJ 3KBATODOM M B NOJSPHHIX 30HaX, KOpoue 3KBa-
TOpHaNbHOrO Ha 21,5 KM.

Emwé Gonee TouHbIe HCC/ENOBAaHMSI MOBEPXHOCTM 3eMIH C IIO-
Moubio 0coboro mpubopa ¢ MasiTHUKOM NOKa3aj, 4TO OHa He mpef-
cTapjsierT co60ii H NPaBHILHOIO /VIMIICOMAA BpALUEHHs.

IMepnon koneGaHuss MagTHMKA 3aBUCHT OT BEJIMYMUHBI CHJIBI TsKe-
CTH, WJIH, KaK TOBODAT, HanpshKeHHs TshkecTH. HampsikeHue TsKecTH
B Pa3HbIX TOYKAaX NOBEPXHOCTH 3eMiau pas3auyHo. OHO MeHsIeTCs, BO-
nepBbiX, BCJENCTBHE M3MeHeHHSI ocnabisiomed ero UeHTpoGexHOR
CHNbI, KOTOpasi HauGesbiieH BeMMYHHBI HOCTHTAe€T HA SKBATOPE H OT-
CYTCTByeT Ha IOJIOCE, H, BO-BTOPHIX, [IOTOMY YTO Da3Hble TOYKH 3€M-
HOli NOBEPXHOCTHM HAXOJATCS HAa PA3NMHYHOM DAacCTOSIHMM OT LEHTpa
3emnn 1, [Ipunnumas 3emmTio 32 3MIMNCOUA BpallleHUsT M 3HAas CKOPOCTh
€€ BpallleHus] BOKPYT OCH, MOXHO BBLIYHCIHTbL HAIDSKEHHE TAMECTH
B /M1060# TOuKe €€ NOBEPXHOCTH.

1 JleficTBHe LEHTPOGEXHON CHJIN YMEHBIUAET HANPSXEHHE CHJB TAXKECTH

Nnox 9KBATOPOM IO CPaBHEHHIO C NOJIIOCOM Ha—~§8—9 Bonbmee ynaneHne TOYKH

SKBATOpAa OT UeHTpa 3eMiH NO/KHO 6b YMEHbUWIHTb HANpPsKEHHe TAKECTH flof]

SKBaTOPOM B oTHoweHnH R?p: R?,, rae Rp— nosspumit pazuyc — 6356 kM,

R,=6378 kM, T. e. HanpsKeHHe TAXKECTH HAa SKBATOPe BCJIEICTBHE 9TOA MpH-
1

YHHH JOJIXKHO OBIO 6H GHITH Ha {50 MeHBIIE, YeM Ha moxioce.

B urore HaNpsXEHHEe THAXKECTH NOJ SKBAaTOPOM IOJIKHO 6u10 Gl yMeHb-
1 1 1
=+ —T. €. Ha 7= . B 1efACTBHTEJbHOCTH, KaK N0OKa3aljo usMe-
OIUTBCA Ha 289 150, 100 A 3
peHHe, pasHuUa Hanpﬂmenuﬁ TAXKECTH Ha NoJfbce H MOA 3KBATOpoOM MeHblue,
1
COCTaBJisAA JIHUIb OKOJIO '19_0'. 310 06bACHAETCS TIJIaBHHM 06p330M nputsaxe-

HHeM 10, SKBaTOpOM 9KBaTopHajabHOro yTonulenus 8 21,5 M (puc. 6), ymenn-
wapomuyv sty pasnuny. Hanpsikenue TAXKeCTH B ..moﬁoﬁ TOYKEe MNOBEPXHOCTH
3eMJIM KaK SJJTHIICOMAA BpAleHHs MoXeT GHTb HaHJeHO MO (popmyJe:
g=978,049 (10,0529 Sin’p), rae @ —reorpapuyeckas WHPOTa
TNyHKTa. ;



OnpeneneHnst HANMPSIKEHHs TSHKECTH NMyTéM HaGmiofeHust Kone6a-
HUH MasTHHKA HEMHOTO He COBMAfalOT ¢ BHIYUC/IEHHLIMM €& SHaue-
HUSIMH.

D10 aBNeHHMe OOGDBACHSETCS TeM, YTO MAsITHAK HAXOAUTCA He Ha
TIOBEPXHOCTH 3J/UIMIICOMAA BPALUEHMs, a HECKOJAbKO BHILE HIM HUKE
ero.

IMocrenenHo, myTéM Takux MCCIeIOBAHMH, YuéHble NPUGIHSUIMCH
K ompeje/neHHI0 XeHCTBUTENbHOM GopMbl 3eMin.

INoBepxXHOCTL 3€MHOT'O 1apa, He MCKAKEHHYIO BO3BLILEHHOCTSIMII
M HM3MHamM, TpejcTariaser codoii oxead. Eciu Gbt mpopesarth Mare-
PHKH TIyOOKMMH KaHanaMH, COEIHHUB MeXZHy co0oii Bce OKeaHH H
MOpsl, TOo BOJAa B KaHanax Obila Obl HEHCKaXEHHOH IOBEPXHOCTBHIO
3emin,

Kax nokasanu TouHble HcClefOBaHus, onpejeiseMas TakuM o6pa-
30M MOBEPXHOCTY 3EMHOTO I1apa CPeld OKeaHa JEXKHT HUKe INOBepX-
HOCTH SJIIMNICOMAA BpALIEHHS, a CPeid Maiepukop — Buiwe eé. Ho
3TH OTCTYINVIEHHsS] OGBIYHO He npeBbiialoT 50—100 M.

HeiicTButensHyio ¢opMy 3emin, KoTopyio Henb3s o6pa3oBaTh
BpallleHHeM Kakoii-m60 ¢urypel, Ha3Baan reoHIOM.

Temneparypa 3emau

Korna Bemns nokpninach TBEPHOit KOpO#, OxnaxaeHHe e€ 3aMmesn-
JINIOCH BCIEACTBHE ILTOXOi TEINIONPOBOAHOCTH TOPHHIX MODOX.

Hcxoas u3 3TOro, reojorn NpouUuIoro Beka Aymand, 6yaro 3emas
JIO CHX Nop INpeACTaB/aseT co60it pacriaBieHHbIH wIap.

Kax nokasanu HaGmiogeHus, o Mepe yrayGleHHss B 3eMHYIO KODY
TeMniepaTypa TOpHBIX MNOpPOX TOAHMMAETCH, 4TO KaK GyATO mOA-
TBEPKAA/NO NPENNONOKEHHA TeOoJIOroB.

Ha pynnukax, nonseMHbie BbIPaGOTKH KOTOPHIX HOCTHIVIM Obl
2500 M, pa6ora 6hIa Gbl HEBO3MOXKHOM, TaK KaK TeMIepaTypa FOPHBIX
NOpOJ, a MOTOMY M BO3LYyXa, B FOPHHIX BHPaGOTKAxX MOAHsMach Ol A0
60—70°. Emg@ BblIe TeMNepaTypa TOPHHIX NMOPOA B OYeHb ITyGOKHX
O6ypOBBIX CKBaXHHAX,

BypeHne CKBaXHH TPOW3BOJMTCS BpAIUleHHEM KOJOHHBI CTaJbHBIX
Tpy6, CHaGXEHHBIX BHM3Y KoJblieo6pasHoH KopoHkoil. Kpas KopoHkH
ycaeHB KYCOYKAMH a/iMa3a, KaKk M3BECTHO, CaMOro TBEPIOTO M3
BCeX Tesa NMpupoxbl. IIpn BpalleHHH KOJNOHHBI TPYO aiaMashl MPONMIH-
BalOT KOJNbUEeoGpasHylo Ilenb, B KOTOPYIO MOrpyxaercsd sToT OY-
pOBO# HMHCTPYMEHT. BuyTpu Tpy6 mnocremeHHo BbipacTaet UHMIMH-
Jpudeckuii CTONGMK npopesaeMod TOpPHOA TOPOAHl, Ha3bIBaEMbIH
«KEPHOM». '

Bpamaemast KoOnOHHa TPY6 INpPOCTHpAaeTcss OT 3eMHOR moBepx-
HOCTH O IHa ckBamuHbl, Tak Kak rny6unbl GypeHHs H3MepsIoTCs
B HAale BpeMs THICAYAMH METPOB, TO GOJbIIOE KOIMYECTBO SHEPrHH
NPUXOXMTCS 3aTPauyMBaTh Ha TpPEOJOJIEHHE WHEPUHH BBICOKOH KO/NOH-
HH TPYG M TpeHHUsT Mexny TpyGamu.

B 20-x rozax HbIHeIIHEro Beka B Haume#d CTpaHe OLUIO CAENAHO
coBeTckuM MHxeHepoM M. A, KanemomHuKoBLIM 3aMeyaTeNbHOE H30-



6petenne. B ero 6ypoBoM MHCTpYMeHTe BpAlIAeTCs TOMLKO KOPOHKA,
a He Bcsl KoJIoHHa Tpy6. KopoHka mpefcTasaser co6oii BOASHYIO Typ-
OGHHKY, NPHBOIMMYIO B ABH)KEeHue CTONOGOM BOXBI B TpyOax, omyckae-
MBIX B CKBaXHHY,

3To 3ameuaTenbHOE CBOeH IPOCTOTOM HM300pETEHHE IO3BOMSAET
Mpou3BOANTL OypeHue Ha Goabuwiyio CIyGuHY.

HaGmonenns B waxTax 4 CKBaXuHAX, KOTOpeie B paifoHe Baky
Aocturaor ray6uusl Gosbuie 3500 M, 10Ka3bLIBAIOT, YTO MOBLILIEHHE
TEMIEPATYpPLl TOPHBIX NMOPOX B PAa3HBLIX MECTHOCTHX ITPOHCXOMMT C
HEOIMHAKOBOH CKOPOCTbI0. B By/JKaHMYECKMX MECTHOCTAX TeMmepa-
Typa moBblluaercs OwicTpee. Hanpumep, B GypOBbBIX CKBAXKHHAX Ha
octpoBe DBopHeo ropheble mopoawsl craHoBATcA Temed Ha 1° uepes
Kaxnre 20 M. B Takux crpaHax, kak Cpemusis Espona mumm Pyc-
CKasl PaBHMHA, 3TO NOBbILIEHUE MPOUCXOXUT yepe3 30—35 M, a B Ce-
BepHoit Amepuke — yepe3s 40—350 m.

Ho, HaunHas ¢ onpenenénHodl TiyGuHBL, 3TO MOBHIULIEHHE, KaK AY-
MalT YuéHble, NOKHO NPOUCXOIMTb PaBHOMePHO mo Bce# 3emie.
TeMmmepaTypa ropHbIX NOPOA AO/MKHA MOBbILIATHC Ha 1° yepes Kax-
abie 30—33 M.

Sr1a BeMMYMHA Ha3bIBAETCS reOTepMHMUECKO# cTymeHblo. OHa 3a-
BHCHT OT TEIJIOMPOBOIHOCTH TOPHBIX MOpOA, penbeda MECTHOCTH,
Xapakrepa 3ajieraHusl NJIacTOB M APYTHX NPHYHH.

Ho kakofi TMyGHHBI M '€ KAKOM CKODOCTHIO TIOXHMMAETCS TeMile-
parypa Gosiee ImyGOKMX 30H 3eMHOM KOpHI MOKa euié He H3BECTHO.

Hcxopst w3 pasnuuHbiXx COOGpaxeHHi, yuéHble CYHTAalOT, YTO Ha
rny6une 100 kM ropHele MOPOAL HarpeTsl Jaumb go 1500° (a ue
xo 3000° kak caexoBano Gbl, MCXOAsT M3 BEIMYHHBHI reoTepMuye-
CKO#i CTYNEHH) M YTO BEPXHHIl Npeles TeMIIEpPaTyphl BELeCTBA IIEH-
TPaNbHBIX YacTeil 3eMHOro iapa Jexur okono 5000—6000°,

Axkanemux A. E. depcMaH cuuTan, uTO TeMmnepaTrypa Ha riay6uxe
1000—1200 xm pasna 1000—1500° C, a B 1eHTpanbHOM SiApe 3eMiH
moxer pocturath 2000—5000° C.

Ecnix 6bl TeMmepaTypa BeilecTBa BHYTPH 3eMIH JOXOMMTA IO
8000°, To cTpemieHMe ero paCLIMPHTLCS KOMIEHCHDOBAmO 6bl JaR-
neHue, B sToM ciyyae BewiecTBO BHYTPH 3eMiH He MOrJIo GHl C INIy-
GHHOIO YIUIOTHSATbCS, KaK 3TO HA6/104aeTCsl B NEHCTBUTEIbHOCTH.

[MosblieHe TeMnepaTypsl ¢ TAyGMHOR JH0OKa3LIBAET CYLIECTBOBA-
HHME MOTOKA TEmIa M3 IEHTPa/bHbIX 4YacTed 3eMHOro 1uiapa K €ro
MOBEPXHOCTH,

CnencTBeM 53TOrO IOTOKA HOMKHA ObITh NOTeps TeMa NYTEM
nepeaauu €ro B armMocdepy M M3NYYEHHS B MPOCTPAHCTBO.

Ha OCHOBAHHM TEODETMYECKOT'O DAacyéra, 1o BeJHYHHE FeoTepMH-
YECKOH CTymeHM M TEIJIONPOBOJAHOCTH TOPHHX TIOPOX, PYCCKHi yué-
Huit koHua npomoro Bexa M. JI. Jlykamesuy cymran, yto 3emas
B €& HbIHEIIHEM COCTOSIHAM oxJaxnaaercd Ha 1° C B TeueHue 4,4 MiH.
Jer. OnHako B Hauie BpeMS CTal M3BeCTeH HOBHfI HCTOUHHMK
TerMa 3eMIM — PaIHOAKTHBHLIA pacnag ypaHa M TOpHs, KOTOphie
9
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B HeGONBIIOM KOMMYECTBE COAEpKATCsi B TOPHBHIX MOpPONAX 3eMHOA
KOPH. A IOTOMY €ro pacyér TpeGyeT WCNpPAaBIEHUS C y4YETOM 3TOrO
HOBOTO MCTOYHHKA TeIa.

Terépnoctb 3eman

Tak kaxk TemnepaTypa ropHbIX MOpPOZX C TAYGHHON TOBHILIAETCS,
TO CYMTA/H, YTO BEIECTBO BHYTPH 3eM/IH PaCIVIaB/IEHO.

INpennonaranx, YTO MaTepUKH <IJIaBAalOT» Ha NOBEPXHOCTH Gosee
NJOTHOM, PAaCI/IaBJIEHHOH MAarMbl, YTO MDY M3MEHEHWHM HATPY3KH, Ha-
NpUMeD BCIENCTBHE TAasHUSI MAaTEPUKOBBIX JIEJHUKOB WIH OTIOXEHHS
Ha JHe MOpefi TOJMII OCaAKOB, OJHH IJLIObI NMOTPYMKAIOTCH, a APYrue
BCILTHIBAIOT.

OnHaxko (HM3UKM M aCTPOHOMBI HE MOIVIM COIVIACHTLCS C reoJIoraMH.
Usyuass mBmxeHns 3emin W BAMsIHME Ha He€ mNpHTsKeHMs JIyHb H
CosrHua, OHM YTBEPXIATH, YTO 3eMHOH Map He MoxeT ObITb pac-
IUIaBJIEHHBIM TEJIOM.

Ecnn 6b1 3emas BHyTpu 6blma muakoil, To B e€ Tejle TOX BiIHS-
Huwem mpuTskenus Jlynol u CouHlia pomxHa ©bi1a Gbl MOAHMMATHCS

BOJIHA TIpuUsMBa *.
Kamennas 3emnast xopa
He Morya Gbl IOMeLIaTh 5TO-
-~ ~ my. [Tpu Tomuuue 100 kM Ha
TAKOM OrPOMHOM Liape, KaK
3emsst, oHa marubanach Obl

-== nolo6HO TOHKOH pe3uHOBOMH
obosouke, XKuaxuit BHYyTpH

_ U JHMIIb TIOKPHITHIA CBEPXY
\W KaMEHHOH Kopoit  3emHOI
wap GeCTmpenaTcTBeHHO Me-

Puc. 7. Han Obl (opMy, BHLITATHBASICH

B HamrpasieHHH JIyHbL
Haxonsaco Ha moBepxHocTH Tako#t 3emnn, Mbl He MOrMM G 3a-
METHTb TOJHATHS BOJMHEI MODCKOTO NpPWIMBA: JHO OKeaHa H ero

! Bo3HHKHOBEHHE MPHIHBOOGDA3YIOIIAX CHA BCJAENCTBHE OPHUTSIKEHHR
Jlysn o6bscHsercss Tak: 3emas M JIyHa o6pamaioTcs BOKpyr oOLIEro LeHTpa
TsXKecTH. YacTHUH 3eM/IA HaxoaATCH MOJ AeACTBHEM BO3HHKAIOILEH BCJECTBHE
srorﬁ LEHTPOGEKHOA CHJIH, HANDPABJIEHHOH B HPOTHBOMOJNOKHYIO CTOPOHY
or JIyHH.

Yacruuu 3emsn B To ke BpeMs npurarmsaiorcs Jlynod. Ha o6paméunoft
K JlyHe CTOpoHe 3eMJH 5TO NPHTSAKEHHE HEMHOrO GOJIbIe, YeM HA NIPOTHBO-
DOJNIOXKHOM, yacTHUH KoTopo# panbue oT Jlysn. Ha o6paménnolt x Jlyne cro-
pone 3ewuH CHJIN MPUTAXKeHHA €€ yacTHI JIyHof Gonbme ymoMsHyTOH LEHTpO-
GeXKHOH CHJIH, a Ha NPOTHUBONMOJIOKHON CTOPOHE, Ha060pOT, LEeHTPoGexXHas CAJa
GoJiblie CHJI NPHTXKeHHs JIyHOM.

ITosTOMy MOXHO CYHTaTh, YTO YaCTHUH 3eMJIH Ha CTOPOHe, 0GpaIIEHHON
K JlyHe, HaxomliTcs moA AelicTBHeM M3GHTKA NpHTKeHHa K JlyHe, a Ha mpo-
THBOIOJIOXKHOI — N0, AefiCTBHEM M3GHTKA HEHTPOGEKHOR CHIIH.

ItH H30HTOYHHE CHJAN H CAYXaT NpHYHHOA npuausos. ITonoGHHM ke
o6pa3oM OGBACHAIOTCA H NpHAHBooGpasyiowke cHIAN CoJHua (puc. 7).



Gepera monHHMManuch 6ol BMecTe ¢ BOjoH, o6pasys npuiuBHOH 6y-
Fop; MO3TOMY BOJA He mepeMelianach Gbl OTHOCHMTENLHO CywH. B xeit-
CTBUTENPHOCTH e Mbl HabGmonaeM Ha 3emie NOAHATHE TNPHIHBHOM
BOJIHB, 2 3TO 3HAYUT, YTO AHO MOpsS M Gepera He NOMNAIOTCH NpPH-
AMBOOGPA3YIOLIMM CHIAM C TOM e JSrKoCTbio, KaK BOJA.

ITosToMy coBepiIeHHO OY€BHIAHO, YTO 3emisi HE MOXET OHTh B
MUIKOM, DaCIVIABJIEHHOM COCTOSIHMM, KaK 5TO AyMaau TeOJIOTM Ipo-
LIJIOTO BeKa.

OnHaxko u TBépmoe Teo 3e€MTH IO HEKOTOPOH CTENEHH TMOKHO
NMOANAaBaThCsl NPUANBHOMY BausiHMIO JIyHb ¥ ConHua. YuéHble XOTend
NOSTOMY ONpPEAETHTh, B Kakoit Mepe M3MeHsieT (opMy TBEpAOe Telo
3emau mox xeitcTBHEM mpHiIMBoO6pasylomux cun. Ilyts, KoTOpHA MoOr
TIDUBECTH K pelleHHI0 5TOH 3ajauM, OblA HaiileH elé reHHaJbHbIM
pycckuMm yuéneiM M. B. JIOMOHOCOBBIM, YK43LIBABIUMM HA BO3MOIKHOLTD
OTK/IOHEHUs] OTBECa KOCMHYECKUMH» culamu, MMeuHo Tak ¥ mhITa-
JIHCb COBPEMEHHbIE UCC/AENOBATENIM BBHIACHUTD, MEHsAeT sn dopMmy TBED-
noe Temo 3emnn noj AeHcTBHeM npuauBooGpasyioweil cuabl JIyHBL

OtBec momkeH ObITb NMePNEHAMKYNSPHBIM K HOBEPXHOCTH 3eMIH,
HO npuausooOpasylolias CWia, XOTA M oO4yeHb €Ja6o, OTKIOHSET B
CTOPOHY €ro TpPY3HK.

Ecnn 6b1 3emns 6bl1a xuaxoit u 6e3 conpoTusiieHus meHsaa ¢op-
My TOX BJAMSIHMEM INPHIMBOOOPA3yIOLHX CHJI, TO OTBeC BCeraa OCTa-
Bajica OBl NepNeHAMKYJISAPHHM K MNOBEPXHOCTH 3eMin.

Hao6opoT, Ha coBepieHHO TBEpHOH 3emie, BOBCe He NOAAAN0-
wedcs ACHCTBHIO MPHIHBOOOPA3YIOUIHX CHJI, OTK/IIOHEHHS OTBECa MMe-
au Obl Hauboablune pa3Mmephl. Pacuér mokaseiBaer, 4TO B 3TOM Cly-
4ae OTBeC AMHOI0 B 120 KM OTKJIOHMJACS ObI OT BepPTHKanu Ha 1 cM.
OTkiOHeHHs] OTBeca IIMHOM B HECKOJILKO METPOB MEHBINE THICTYHOM
A0JIM MHJITTUMETpa.

Tenepb NOHATHO, KaK HeJerko 3aMeTHTb nputsikeHue JlyHo#t rpy-
suka orBeca. OnHako yY€Hbie NPHAYMAIH YPE3BHUYAHHO YYBCTBHTENb-
Hble IpHGOPHI, NMO3BOJMBILIME UM HaGMIONaTh 3TO SIBJIEHHE.

OnuH U3 Takux Mpu6opoB GbLI YCTPOEH CHIHOM SHAMEHMTOro 6uo-
nora Yapnbsa Japsuna — actponoMoM Jlxopaxem JlapsuxoM. roT
npuGop NPexcTaBIsANn cOGOH JNATYHHLI UMAHHAD, MONBEIICHHHIA Ha
ABYX, TMOYTH MApajleNbHbIX HHUTAX. HHUTOXHOE OTKIOHEHME ero oT
OTBECHOrO MOJOXEHHS NOBOPAaYMBA/IO HAa HEKOTODHI YTros CBSA3aHHOE
C HMM 3epKaniblle, KOTOPOEe OT6PAchiBaIO Ha CTEHY CBeT/IOe ISATHO.
[Mo IBMXEHHMIO STOr0 NATHA MOXHO GHNIO CYAHTh 06 OTK/IOHEHHH
MasiTHHKA.

[pu6op 6bi1 yCTaHOBIEH Ha KaMeHHOH TIiLi6e BecoM B TOHHY,
JiexaBileil HEMOCPeACTBEHHO Ha mecdyaHo# moyse. Tak kak Harpesa-
Hue WIH OXJaxIeHHe KaMHs roBeio Obl K HEPABHOMEDHOMY ero pac-
ILIMPEHHIO MIH CKATHIO, TO yCTaHOBKA Obla MpenoXpaHeHa OT BJMS-
HUf TIEPEMEHEl TeMmmepaTyps QYTISPOM, MEXAY CTEHKAMH KOTOPOro
HAXOIMIAaCh BONA. Bcé yCTpOHCTBO GHLIIO OKDYMKeHO PBOM, TakiKe
HanoJHEHHLIM BOAOH.

Vopasnenne mpu60DOM NPOHSBOAWIOCH H3namexa. Csernioe NATHO



6LiI0 B moJie 3peHusi TPyGhl, C MOMOILBLIO KOTOPOit H Habmonanu ero
ZBHKEHHS.

YyBCTBUTENPHOCTb MASTHMKA K HUMTOXHEHLINM JBHXKEHHAM NOYBHI
6bu1a nopasutenbHa, Korma Ha6momaTesb CTOS Ha PAacCTOSHHM MOYTH
5 M OT Hero, mepecTymasi ¢ HOT'H Ha HOry, CBeWNIO€ WSATHO MEHSJIO
MOJIOKEHHE.

IToypy MOXHO (CPaBHUTb € TNOBEPXHOCTBIO KTYJHS, a JNaBIEHHE
Tena HabalogaTenst — ¢ HAXUMOM Tajblia Ha CTyAeHb, Ec/M BOTKHYTH
B CTyZeHb 6y/NaBKy W 4yTb-4yThb HaxaTh BGJIM3M ManbLieM Ha NOBEpX-
HOCTb CTyAHS, TO OynaBka cierka oTKAOHMTCA. [logoGHO 3TOMY
OTKJIOHSIETCS OT BEPTHUKAJBLHOI'O MOJIOXEHHS H MasTHHK BCJIEECTBHE H3-
rubaHusi CI0EB TPYHTa MOA TSKECTHIO Tesia HabGmopxarenst. Tak Kak,
nepectynmasi C HOTH Ha Hory, HaGmiozatenb MEHAN MONOXEHHE
CBOEro Telda M HaXHUMal Ha IOYBY TO OXHOMH, TO Apyroii Horoif, TO
MEHSIOCh M OTKJIOHEHHE MasTHHKA.

IMoxo6HEIMM CBEPXYYBCTBHTENLHEIMH INpuGoOpaMu YyuéHble Hccne-
ZOBalN OTKJIOHEHME MasATHHKA NOX AeHCTBHEM NPHAHMBOOGPa3yIOLIHX
cun JlyHsl.

Kak 6bi10 ynmomsHyTO, Ha COBepLIEHHO TBEPIOM 3eMHOM Iape,
KOTOpHIf BOBCe He MNOANAaBancs Obl TNpPUIMBOOODA3YIOIHM CHIAM,
OTK/JIOHEHUs] MasaTHWKAa ObiM G6bl HauGoabuimMu. HaGmogaembie B,
JeHCTBUTEIPHOCTH OKAa3a/7HCh MEHblle HX,

3Hauut, TBEépAOE Ten0 3emin BCE ke HEMHOrO MOANAETCA NpPH-
MMBOOOpAa3ylolMM cHiaM M MeHseT c<Boio <opmy. OnHako compo-
THBJIEHHE €r0 IPH 3TOM OOJjblie, YeM CONPOTHBAEHHE CTAJLHOTO
mapa.

Ecan 6b1 seMHOM wap Obyl  CTalbHEIM M CONPOTHBJEHHE €ro
HaMeHeHMIO (OpMEI 3aBHCeNO 6Bl TOMBKO OT CBSI3M MEWAY MOJEKY-
JMaMM CTaaH, TO B 3TOM Cjydae OH M3MeHsn 6bl ¢opMy Goablue, uyeM
3TO NPOMCXOAMT B JAeicTBHTENbHOCTH. B 3TOoM cMbicIe u rosopsr,
4yT0 ¢«3eMiIsi TBEDHKE CTAIUD.

B Hame BpeMsi HaliteHo euwlé ONHO NOKA3ATENILCTBO TBEPAOCTH
BeIleCTBA BHYTPH 3eMAH; OHO IOAyYeHO M3 Ha6GmoAcHui Hax
pacnpocTpaHeHHeM B Tejie 3eMlu BOMH 3eMJIeTpSCeHHH.

Bosbiieii 4acTblo B8EMJIETPACEHHS] BO3HHKAIOT Ha IAyGHHE He-
CKOMBKMX HECITKOB KHJIOMETPOB OT 3eMHOH mnoBepxHocTH. OTTyna
M pAacnpOCTPaHAIOTCS BO Bce CTOPOHEI KOJIeGaHMs, KOTOphle BOCIpPH-
HHMAIOTCA YYBCTBHUTENbHLIMH NPHOOPAMHM JaXe HA MPOTHBOINOJIONK-
HO# cTopoHe 3emiu.

Konebauust B ynpyroit cpele 3aKmMOYalOTCd B CMEIIEHWM HX
YaCTHLL TO B OAHY, TO B APYIyIO cTOPOHYy. 3DTO CMelLueHHe ilepe-
Jaéres COCeIHMM YacTHLAM, H BO3SHHKAIOT BOJHEI KojaeGaHu#, KOTO-
phle PacIpOCTPaHSIOTCS: BO BCe CTOPOHEL

IMpumepoM ynpyrux KoneGaHHH MOXET CHYXHTb 3BYK, [IPHYH-
HOll KOTOpOro CJIYMHMT KojeGaHMe HaCTHIL BOBAYxa B3aJ M BIEPEN
N0 HAMPABJAEHMIO PacnpocTpaHeHuss ero. JIBimmeHWe 4HacTHLL TpH
STOM MOXHO ¢PaBHHTb C JBHXEHHEM BArOHOB CTOSILIErO Ha peb-
Cax moesia, KOTOPOMY AaH TOMYOK NapOBO3OM.
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9TH — NPORONBLHBIE — KOJEGaHHS MOTYT PacnpoCcTPaHATHCH B
ragoc6pasHo#t, xuakoil u TBéproi cpege. Heipsiiommii mnosew cibi-
IIHT KPHKH Ha Oepery, Tak Kak 3BYKOBble BOJIHbI PaclpOCTPAHSIOTCA
u B Bofe. IlpunoxuB yxo K mOYBe, MOXHO YCHAbILIATL NAJNEKHH TO-
NOT JNOWIafH, 3BYK KOTOPOI'G PaclpOCTPaHAeTcss B IPYHTE.

HBmxeHuss 4acTHI[ 3By4alueii CTPYHbl MOT'YT CHIYXMTb IPHMEPOM
APYTHX — MONepeYHbIX — KojeGanuit. OHH 3aKIIOHAIOTCA B OTKIIO-
HEHMH YacTHll TO B OJHY, TO B APYIyl0 CTODOHY MNepIEHIHKYISPHO
HaNpaB/EHNI0 HX DAacNpocTpaHeHusi. BosHbI Takux KosnebGanuii MoryT
BO3HUKATL M PaCOpPOCTPAHATbCA TOJNBKO B  ympyroit, TBEproi
cperne.

Tomuok 3emnerpsicennss Bo36yxpmaer KonebaHus, KOTOpHiE IPO-
XOAAT Yepe3 Teno 3eMAd W BOCIPHHUMAIOTCH B INYHKTE, OTCTOSLIEM
Ha DacCTOSIHHM MHOTMX Thicsi4 KwioMeTpoB. Ilpu 3ToM pacmpocTpa-
HAIOTCS M MpOXoAsAT 4epe3 6oibLiHe IMIYGHHBI He TOJNLKO INPOAOJb-
Hble, HO M TIONEpeuHble KOJAe6aHMS. 3HAYMT, BELIECTBO BHYTPH
3eman umeer cBOMCTBA TBEDAOM Cpeabl M He MOXeT OHIThb
HUAKHM.

BosHbl 3emieTpsiceHAR ABaXIB TMEPECEKAIOT KaxAb M3 1Iapo-
BhX cnoéB 3emnn. Ecnu 6b1 mox 3emHo#f Kopoii Haxommics Hmaxe
TOHKMIl CHNIOLIHON CNOM pacnaB/eHHOTO BelLeCTBA, IOMNEPeYHble
Kose6aHust He Moriau Gl MpolTH yepe3 Hero.

Hrak, BewecTBo BHYTpu 3eMiau NpPOSIBISiET ABOHCTBEHHbIE CBOIi-
crBa. Ilpu Tonuke 3emneTpsiceHus B HEM BO3HHKAIOT M DPacmpocTpa-
HSIOTCA TOmepeyHble ympyrue Kojae6GaHusi, Kak B TBEpROH cpene.
3emnsi B UeMoM Tak xe Beaér ceba mox nelictBMeM mNpuianBooGpa-
SYIOLIMX CHJ, KaK Teso, Gonee TBEPHOE, YeM CTAb.

Ho, kax Ob10 ymoMsiHyTO, BellecTBO TAyOuH 3eMan ycTymaer
MAaBJAEHHIO MAaTEPUKOB, KOTOpble Kak Obl «mnaBaioT» B HéM. [lox
RelicTBMEM CWI TATOTEHUS] K LEHTPY 3eMin M UEHTPOGEeXHHX CHa
OHO TaKKe MNpOSBIASeT CBOHCTRO MJIACTHYHOCTH, HeM oGBACHAETCS
mapoo6pasHast ¢opma 3emiu.

IMosToMy MBI MOXeM HA3BIBATh BEIIECTBO BHYTDH 3eMIH <«XHI-
KHM® HJIH «TBEDIBIM® B YCJIOBHOM CMbIC/IE, NMOJAPa3ymeBas MOXL STHM
JHWb XapaKTep ero MOBelNeHHS.

[Mpuuunoit Takoro COCTOSIHUA BEILECTBA BHYTPH 3eMAH CIYXHT
FOCMOACTBYIOLLlEE TaM OrpoMHOE NaBJEHHE.

JaBnenne BHYTPU 3emiau

HaBnenue BHYTpM 3eMAM TNPOHM3BOAMTCH THAKECTHIO TOPHLIX MO-
poa. Ero moxHo ompexenuTh Tak e, KaK M JaBleHWe BOAbLI Ha AHE
OKeaHa, 3Hasl, YTO CpelHsisl IIOTHOCTbL BemlecTsa 3eman B 5,5 pasa
GoJblle' MVIOTHOCTH BOJHL.

Xota Bemwectso 3emad TBEPAO, HO CHIBl CBA3H MEXAY €ro
YaCTHUAMM He MOIYT BOCHpENSTCTBOBATh MEICTEHHO BbIAENEHHOH B
eé Macce KOJIOHHE HAaBUTh Bcell CBOEil TANKECTbIO.

06 sToM yxe mucan yMOMAHYTHi pycckuit yuénmit W 1. Jly-
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KaweBnd, OH NMOCTaBMI TaKoi BONMPOC: MOXET JH Y4aCTOK 3eMHOM
KOpDH IUIOIIANbI0 B HECKOJBKO KBaJApPATHHIX KHJIOMETPOB BHCETH,
noxo6HO MOCTY, Haj MyCTOTOWH?

Pacuér nokasan, 4YTo TakoH y4acTok moj AeHCTBMEeM COGCTBEH-
HOH TsixkecTH oOpywwiaca Obi BHM3. YUToGbI OCTaThbcsi Ha MecTe, OH
JOJKeH JIexaTb Ha MOACTMJAIOUIEM €ro BellecTBe, HAa KOTOpoe M
JaBHT Bceil CBOEH TshKecTblo. 3HAuMT, 3eMII0 MOXHO paccMaTpH-
BaThb Kak Obl COCTOsEeH W3 HeCBA3aHHBLIX Mexny Co60H KOJIOHH, H
JaB/leHWe Ha TMJIOLIaAKy B riy6uHe 3eMau paBHO Becy omupaioeii-
€l Ha He€ MBICIEHHO BbiNeNEeHHOH KOJIOHHbH B Telae 3eMaH.

Kak npeamonaralor reo/siord, noi 0GOMOYKOH CHOHUCTHIX OPHBIX|
MOPOX JEXHMT TPAHUTHAS KoOpa TONWMHOM okono 10 kM, a mox
Heil — 11apoBoif  ¢J0if TropHOil Moponbl — 6a3a/1bTa — MOILHOCTHIO
oxono GO kM. [TnoTHoCcTb rpaHuTa B cpenHeM paBHa 2,6; IJIOTHOCTH
6asanbta — okono 3,0. Pacuér nokasmiBaer, uTo Ha ray6une 70 KM
Ha KaXALIH KBaJpaTHbIA CAHTHMETP AaBHT CTOJG FOPHBIX NMOPOJ BECOM
okojyo 20 000 kr !

Ecmn 6ol TskecTb uacTML Macchl 3eman Obila OAMHAKOBOH Ha
Bcex ray6uHax, TO G6bulo G6bl Jerko BbIYHCIAMTL JHaBIE€HHE M B
ueHTpe e€. OHO paBHanoch Obl Becy cToa6a, BHLICOTa KOTOPOroO
paBHa pamuycy 3emun.

OnHako BeC ONHOM M TOH jKe YaCTULBI Ha pasHbIX TIyOHHax
pasmuyeH. [ToaToMy Hemb3f TaK NMPOCTO ONpelenuTh JaBJIeHHe BHYT-
pu 3emau.

[lpencraBum ceGe, 4YTO 3eMHOMi 1INAD COCTOMT M3 BJIOXEHHBIX
omHa B ApYryio cdep u B HEM mpocBepieHa OGypoBas CKBAXKHHA OT
MOBEPXHOCTH €ro 10 C€aMoro ULeHTpa. DByneMm cnyckaTbcs B 3Ty
CKBXXMHY, 3aM4CLUMCb NPYKMHHBIMH BECAMH.

Ha rny6une, paBHO# ToniMHe MepBOi, BHellHeH cdepbl, TKECTb
6yneT 3aBUCETb OT NPHTSDKEHMSI YacTHl, BHYTpeHHHX cdep. YacTuum
e BHeIWHel cdepbt He O6yayr BausaAtTs Ha Hed&. [lostomy B3sITas
rups CTaHeT HECKOVIBKO JIerye.

Ecnn e cnycTuTbest B CKBaXXHHe Ha IIyOMHY, PaBHYIO TOJMILMHE
BTOpOi#l cdeprl, To W e€ wvacTHubl He OYAYT BAMSATD Ha TSXKECTb
tena. [lo Mepe yrayGiaeHuss B Hempa 3eM/iIMm BepxXHHE C/ou eé mne-
PecTaloT BAMSATL HA THAXECTb M TENO TMOCTENEHHO CTAHOBHTCH
Jerye,

Omnyckasicb MO TaKOH CKBaXHHe K HEHTPY 3eMaIu C NpPYXHHHBIMH
BecaMu, Mbl Hauuu Obl, YTO Ha pacCTOssHHM 14, 3eMHOro panuyca
or leHTpa 3emnu Kujorpamm Becun 6wl Toabko 500 r, Ha pac-

! KosoHHa BOAH BHCOTOH 10 M AaBHT Ha KaXAH CM2 OCHOBAHHS C CHJIOH
1 kr. JaBjieHHe TaKo# KOJNOHHB [PaHHTa Ha CM? paBHO 2,6 Kr, a 6a3ajbTa —
3,0 kr.

Cuntas ToAWMHY rpanuTHO# Kopw 10 kM, a GasanbroBoil — 60 KM, mojy-
YHM XaBJICHHE HA ray6uHe 70 KM paBHbIM

10000 60000, .
10 * 2,6 + o 3,0 == 20000 xr/cm?.



crosiHum /10 paguyca — 100 r, a B camoM LEHTpe OH BOBCE He
nMen Gul Becal,

3Hast ocnabieHHe HATIPSKEHUA TSDKECTH C  TyGHMHOH, MOXKHO
BBIYHCITUTb, KAKOH BEC MMeeT KOJIOHKA, Bhlpe3aHHas B ToJie 3emau
OT MOBEPXHOCTH X0 €€ ueHTpa. Pacyér nokasblBaeT, YTO HA KANKABIN
KBAaNDAaTHBI CAHTUMETDP OHa JaBMT ¢ cuaoi okono 1,75 wmuH. Kr.

lpunuBoo6pasylomue cuabl Jlynnt u ConHua, CTpeMsich H3Me-
HUTb GopMy 3emid, NOMKHBI yHansaTh APYr OT APyra eé YacTHIL.
Ho orpomHoe naBinenue, cxumamomee 4acTHUBI, {PENATCTBYET 3TO-
my. Bor mouemy 3emns conportuBnsieTcs H3MeHeHMI0 €& opMBl
NPUINBOOGPA3YIOLIMMH CHIAMH.

JaBnenve BHYTpH 3emau yHepWBAET YacTHUB €& IPYT BO3Je
Ipyra ¢ Gonblieil CHIOH, YeM CHJIA CBSI3M MEXIY YaCTHLAMHM CTaJlH.
TNosTomy 3emnsi u Bedér ceGsl B LEJAOM MO OTHOLIGHHIO K TPHIHUBO-
ofpasylolM cunaM, Kak Teno, Gojee TBEpHOe, YeM CTalb.

9T0 ZXaBieHMEe KLPENATCTBYET M PaCIVIaBIEHHIO BEILECTB BHYTDH
3emns. BombumHCTBO Tem NpUpOAbl MNP UIABJIEHUH PACIIUPSIETCH,
a mpu 3aTBepieHMm cCxuMaercs. Ecau Telo mpu miaaBneHHH pac-
IIMpsieTCsl, TO JaBleHue OyHeT MelaTh STOMY IMpOLecCy, NOTOMY
YTO OHO He MO3BOJIAET YACTHUAM TeNMa YAaIuTbC APYr OT Apyra.
IosaTomy, uTo6Hl pacniaBuTh TaKoe Te/l0, NMOHazoGuTcs Gojee BEHI-
cokasi Temmepartypa.

Kak BbIcOKa TemmepaTypa NIaBleHHs] TOPHBIX NOPOA NPH OTPOM-
HBIX [aBJIeHHAX BHYTpH 3emyH, emé He usBecTHo. Ho oueBmano, uto
HMEHHO JNaBJieHHe TNpPENMATCTBYeT IVIABIEHUIO PACKANEHHOTO BeLIECTBA
8emHoro 1uapa. JlaBieHHEeM OKa3a710Ch BO3MOMKHBIM OOBSCHHTH Te
NpOTHBODeYHBLIE CBOHCTBA, KOTOPHIMM 06G/ajiaeT BelECTBO BHYTPHU
Semiu.

Kak wu3BecTHO, COMpOTHBIEHHE TBEPIOTO TeNa NABIEHHIO HMeeT
cBou mpegensl, Henp3s, Hanpumep, IOCTPOHTb KAMEHHYIO CTeHY
moGo#t BbicoTbl, ITMMTHI B OCHOBaHWM €€ MOJBEPralTCcs JAaBIECHHIO
BhllIenexawmnx kamHedl. Korma s3To naBmeHMe NPEBHICHT OMNpeRenEéH-

! [Ilap, vyacTHUW KOTOPOro BJMSAIOT Ha TAXKECTb TeJa, HaxoAsulerocs
Ha cepelHHe 3eMHOrO pajmyca, Mo 06bEMY B BOcesb pa3 MeHbme 3eMuH,
a NMOSTOMY BO CTOJLKO XKe pas MeHblle H €ro macca (CYHTas, YTo IIOTHOCTDb
BellecTBa BHYTPH 3eMJH pacnpefiefiedHa paBHOMepHO). Tak Kak npursxeHnue
3aBHCHT OT MacCH, TO CH/JIa TSXKECTH Ha CepelMHe 3eMHOTO Pajmyca ROJDKHE Ghl
YMEHbIIMTbC B BOCeMb pa3. Ho Teso, HaxoIslleecs Ha cepexuHe 3eMHOro
panmuyca, BOBOe GnMXe K LEHTPY NMPHTATHBAIOUIErO €ro uapa Nno CPaBHEHHIO
¢ TeM, KOorja OHO HaxOAMJOCh Ha mosepxHocTH 3emiH. ITosToMy cHaa mpuTA-
JKeHHsl YBeJUYHBAETCH B YeTHpe pasa.

VMeHbINasAch N0 OXHOM MpHUHHE B BOCEMb Pas H YBeJNHuMBAschb MO ApYyroft
B HeTHpe pa3a, CHJa NPHTSIKEHHs M0 CPABHEHHIO C NOBEPXHOCTHIO YMEHbINACTCH
B JBa pasa.

Mono6HHM e 06pa3oM MOXHO IOKa3aTh, YTO Ha DACCTOAHHH ¥ paxmyca
OT ueHTpa 38MJIM Bec Teia M0 CPaBHEHHIO C NOBEPXHOCTHIO YMEHbIIHTCS
B YeTHpe pasa (B JeHCTBUTENbHOCTH H3MEHEHHE HANpSXKEHHS TAMECTH BCJIe-
CTBHe YBeJHYEHHA IVIOTHOCTH C FJIyOHHOR TMPOHCXOAWT No Gonee CIONHOMY
3aKOHY).
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Hylo BequuuHy (Ha eqHHHLY mO-
wagu), OCHOBAaHHE CTEHH OGyuner
pa3naBieHo. sonc

Ipanumsbiil Ky BLIIEPHKH-
W/W BaeT B CPOHEM JABIEHHE OKOIO

0 2000 xr Ha omuH cM?. Ilpu Gounb-

NG ey leM OXHOCTOPOHHEM NABJIEHHH Y
; Hero BHLIBAJIMBAIOTCS BOKa M OCTa-
10TCl ABe OGpaléHHbIE BepIrHHA-
MH IpYyT K JAPYTY THpaMuibl, KO-
TODHle COCKA/Ib3LIBAIOT OfHA BIOJb
apyroii (puc. 8).

Ecnu moxseprHyTb €ro OfMHA-
KOBOMY, OuYeHb OoibLIOMY JaBJie-
HHIC Ha BCE TPaHH, TO IPOHMCXO-
IMT J0GOMLITHOE SBJEHHE: Xpyml-
KMM KaMeHb Bemér <¢ebs, Kak

3.

Puc. 8. | nacTHuHOE BEILECTBO, MeHHs
cBoi0 Gopmy 6e3 paspylieHus H
TPELUHH,

Iepebie Takue OMBEITH GBITM MPOM3BENEHH B TNpPOLLIOM BeKe CO
avgoM. JIén — TBEpHoe, xpynkoe Teno. Ilpu omHOCTOpOHHEM naBsie-
HMM OH paspymaercs, KaK M KaMeHb, HO CXHMAaeMBIi B 3aKPHITOM
AepeBsHHOM sIIMKE, NPHHUMAaeT ero GopMy, OCTaBasCh CIVIOLIHBIM
TBEPALIM KYyCKOM JbJa. XOTd B MpOLeCCe COKATHUA W  CITBILINTCA
TPeCK, OXHAKO B BLIHYTOM JIEJASHOM mNapajiejienunene He3aMeTHO
TPLIUKUH,

INoxoGHoe emé OGosee mopasuTeNbHOE sBIEHHEe Habmopaercs
NpH CXKATHM NMOX OOJbIUMM JNaBJICHHEM B TOJCTOCTEHHOR CTa/IbHOM
KopoGke Kycka Mpamopa. YtoGhl AaBneHHe CTEHOK (OpMBI rmepena-
BAaJIOCh BCel NOBEPXHOCTH KaMHsl, NYyCThle NMPOMEXYTKH BHYTPH KO-
po6kn 3amkBaOT napadHHOM.

TMociie BCKpHITHS CTanbHO KOPOGKM B Hell BMECTO YIJIOBATOTO,
HENpaBWILHOTO KYCKa MpaMOpa OKa3blBAE€TCA MPaMODHHI C/eNoK, ¢
TaKOH TOYHOCTBIO NepefalolHii BHYTPEHHIO (opMy KOpobKH, Kak
6yaro Obl OH OBUT CHeNaH € NMOMOLUBIO BOCKA.

MoXHO, KOHEYHO, Npeanojaratb, 4YTO MHOA HaBIEHHEM MpPaMOp
cmepBa pasgpo6asieTcs, a 3aTeM BHOBb C/IMBAETCH B  CIVIOLIHYIO
maccy. Ho pesynbTathl 3TOro ombiTa TakOBH, Kak ecad Gbl MpaMop
noj ZXaBieHueM NpHOGpeTan MJIACTHYHOCTbL BOCKa M fIpHHHMan ¢op-
My KopoGku 6e3 HapylleHusl CIIOIUHOTO CTPOEHHI.

InacTHYHOCTb, BHISBIBAEMYIO Yy TBEDABIX, XDYNKHX Tead NYTEM
BCECTOPDOHHEr0 AaB/CHHS, MOXHO OGBACHUTb, HCXONS M3 CTPOEHHUS
BelIecTBa.

Y GoabwuHCTBA TBEPABLIX Te/M COCTABMAIOIIME WX YaCTMUBLI pac-
NoONOMEHH B onpefedéHHoOM nopsiike. Hampumep, KyGuueckuil
KPHCTa/UI KaMEHHOH COJMM COCTOMT M3 aTOMOB XJOpa M HaTpHs, 3a-
HMMAIOWIMX TOLEPEMEHHO BepUIMHH BOOGpamaeMblx Ky6ukoB. B
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STOM MOJIOXKEHUM MX YAEPIKUBa-
IOT CW/Ibl CBSI3H, CYIIECTBYIOUIHE
MEXIy aTOMaMH ¥ MEXAY MO-
JeKyJaMH TBEPABIX BELUECTB.
OHH He MNOBBOJAIOT 35THM 4a-
CTHIIAM OTKIOHHTLCS JAjIeKO OT
8aHMMAEMOT'0 HMH TIOJIOXEHHUSI.
Y Bcex KpHCTA/IMYECKHX Be-
mecrs (puc. 9) wactuupl pac-
TOJIOKEHBl B TOM MJIM MHOM IIpa- Puc. 9.

BHJILHOM MOpSIIKeE.

Ilpoussons Gombluoe naBlMeHHe Ha KYCOK KaMeHHOH COMH, Mpa-
MOpa Wiy mo60ro APYroro TBEPAOro BELIECTBA, Mbl CIBHIaeM C MeCTa
HX vactuubl. Ecn masnenue omHOCTOpOHHee, TO moaBepraeMblii emy
KYCOK KaMHsl pa3pyluiaeTcs.

B cnayuae e BceCTOPOHHEro naBmeHMs, KaKoe CyIIECTByeT B
ray6uHax 3eMiH, OH He MOXeT paspyLIMTbCs, HO €ro 4acTuun 6y-
AYT CABHHYTHI CO CBOMX MecT. Bcneactsue 3Toro mnox GosblunM
JlaBNeHNEM TPAHUT M Bce APYrMe FOPHBIE NMOPOALI NOMKHBI TpHOGpe-
TaThb TAKYl0 e IIaCTHYHOCTb, KaKyl0 MPOSIBIASET MpaMop B OIH.
CaHHOM BbIILIE OIBITE.

B npupoxe wu3BecTHH TBEpABIE BellecTBa, oOGJagalouliue Jaaxe
TeKy4ecTbl0 B YC/IOBHSIX NMOBEPXHOCTH 3eMiIH, I'le OHM He MNOABep-
ralTca HU GOJBIIMM [IABJIEHHSIM, HH BBICOKOH Temmepatype.

K uncay ux otHocsiTcs, Hanpumep, acdanbT, Cypry, CTeK10 H Apy-
rie. Byayun TBEpabiMH, 3TH BellecTBa MNpOSBISIOT OJHOBDPEMEHHO
¢BOACTBA TEKy4ecTM M BefyT ce0si, KaK OUYEHb BSI3KHE XKHIAKOCTH.

Harperas, Ho ocraiomascs TBEPAOH CTeKNsHHasd IIACTHHKA,
OUHMpAIOIAsACsl KOHIAMH Ha TOJCTaBKM, NpPH HeGONbLIOH Harpyake
MeljeHHo mporu6aercs. Kycku TBépmoro, xpynkoro acdanbra,
NMOJIOKEHHbLIE B BOPOHKY, 3amoJHAIOT €&, M acdaibT HAYHHAET BH-
TexaTb TBEPAOH CTPyEH, HaKomassch nom BOpOHKOH B <hopme Ha-
TEKA, KAKy10 TNpPHHAIO 6bl BHITEKalolllee TECTO. IJTOT Ipollecc Tpe-
6yeT IAMTEJILHOTO TPOMEXYTKa BpEMEHH, HO OH B TOYHOCTH
NOBTOPSIET KAPTHHY TEYEHHS KHAKOCTH,

OnHako B /1060 MOMEHT 3Ta <TBEPAGA KUAKOCTb» COXpaHser
cBoiicTBeHHy0 acdanbTy TBEPAOCTb. YMaBIIMA Ha 1O KYCOK
achanpTa pasbuBaeTcss Ha OCTPOYTOJbHbE OCKOMKM. CHenaHHbI H3
HEro KaMepTOH 3BYYHT MOXOGHO METAIHYECKOMY. DTO 3HAYMT, 4TO
B HEM BO3HMKAIOT mpH JErkoM Ynape KoneGaHusl, CBOHCTBEHHbIE
TOJMbKO TBEDABIM TeJaaM.

IMoxn GoablumuMu HaBieHusiMH TAYOMH 3eMIM BEIIECTBO €€ HOMKHO
HMeTb monoGHble ke cBoiicTBa. IIpH nefiCTBUM Ha Hero KpaTKOBpe-
MEHHLIX CHJ, TOXOGHBIX yXapy 10 KycKy acdambTa, OHO BesET
ce6a, kak TBEépnoe Teno. [losToMy B HEM BOSHMKAIOT M PacmpocTpa-
HSAIOTCA ToNepeyHble KonebGaHusi 3eMIETPsCeHHH.

JdnurennHbie e CWaIbl  8aCIaBAAIOT €ro NPOSIBAATL CBOHCTBA
«tBéppoit wupkocTuy. Hampumep, HaBNeHHE MATEPHKA MOXET BH-

<BHyTpeHHee CTpoeHHe 3eMNIH», 17




8BaTh MeJJIEHHOE TeyeHue H3-TIOJ Hero B CTOPOHBI ILIaCTHYHOTO Be-
wecTsa, moxo6HO Tomy, kak Teuér acdanbT yepe3 BopoHKy. Ho B
mo6oii MOMEHT STO NJaCTHYHOE BELIECTBO MMeeT BCe CBOKCTBA
TBEpIOro Tena.

Crpoenne 3emin

Tak kax BOJHEI 3eMJIETPSICEHHH PACIPOCTPAHAIOTCS B Tele 3eMiH,
TO W3yueHHe 3TOrO SIBJEHHS XaJ0 BO3MOXKHOCTb CHENaTh HEKOTOpLIE
BHIBOAb O CBOHCTBax BeulecTBa €&, Kak ynpyroit cpendl. I'nmaBHefi-
Hlasg gacayra B pa3paboTke MeTONOB HM3y4yeHHs CBOHCTB BelIECTBa
3emau myTéM HAOMIO4EeHHs CeHCMHYECKUX . KOJeGaHHH NPHHAIENKHT
PyCCKOMY aKajeMHKy Hauana HeiHewmHero Beka b. B. [oauuminy.

Ecnin 6o Mbl mornu sameruth, 4TO Ha pa3HoO# riyGuHe 3eMiaH
BOJIHBI 3EMJIETPSCEHUH IBHXKYTCS C pa3iHYHOH CKOPOCTHIO, MOXHO
6b10 Gbl CymuTh 06 H3MEHEHMH C TiayGHHOI CBOHCTB BElIECTBA
3emmn. D10 OKa3anOC> BO3MOXHBIM, HaG/omast NMPUXOX BOJH 3eMie-
TpsACEHUH Ha OYeHb JAaNEKue CTaHIMH,

[lepBbiMM TNpUXOAAT MNpPOXOJbHBlE KOJNeGaHMs, pPacHpOCTpaHs-
0lMecs: TPUGIHM3UTENLHO BABOE ObicTpee mnonepeyHbix. OHM MAYT
yepe3 TrayOunbl 3eMIM M HOCAT Ha3BaHHEe BOJIH-TIPEIBECTHHKOB.
Bceren 3a HumMu nosiasiiotTcst Gosee MejsIeHHble, MONEPEYHbIE BOJIHBI,
TaKxe npuweamye uyepes raybunbl 3emau. Hakoweu, nocmegHumu
KOCTUraloT HanéKoi CTaHUMH TOBEPXHOCTHHIE BOJIHBI 3eMIETpsice-
Huit, OHM TOXOGHBI TeM, KOTOphLIE PacXOAATCS MO BOZE OT MecTa
MafieHust B He€ KaMHsl.

Bonnbl 3emnerpsicenii, npoxoisiiMe 4Yepe3 TENO 3eMHOro 1apa,
CHIrPaln poJb Jydeil, OCBETHBLIMX CTpoeHHe ero ray6ud. HauGoaee
BAXHBI M3 HHX BOJHBI-TIPEJBECTHHKH, NDHUXONfALIHE TMEPBHIMH Ha
CTaHiMIoO.

BceM M3BEeCTHBI IPOXAHUSI MOYBH!, BO3HHKAIOLIMe INIPH IPOXOXK-
IeHMH Tnoe3na MIM gaxe Tskénoro rpysosuka. Mx Moxmo omy-
WaTh HemocpeacTBEHHO 6e3 Kakux Gb TO HM Obuio mpuGopos. Ho
BOJIHBI CHJIBHEHIIMX, KaTacTpouyeckux 3emAeTpsiceHuil, NpuuIelne
Ha yJanéHHYIO CTaHUMIO, OYeHb OCJHabJeHLl MO TOH Xe NpHYMHE,
Nno KOTOPO# ¢ GO/BIIOTO DPAcCTOSTHMS YYTb-4yTh CABILIEH IPoMOBOH
nyumeyHslt 3anm. WX MOXHO BOCHIPHHATH JIMIbL € NOMOIUBIO YyB-
CTBHTENbHEHIMX npubopos-ceficmorpados,

B Hacrosiuiee BpeMs H300PETEHO MHOIO YYBCTBUTE/BHBIX TIPH-
60poB, KOTODHIE HE TOJNBKO OTMEeYaT ¢akT Kosnebanusd, Hp 3anH-
CHLIBAIOT MEPHOR, TO €CTh MNPOJOMKMTENLHOCTb KamIAOro KoaeGaHus,
€ro HampaBjleHHe M aMIVIMTYRLy BOJHBL. DBnaromaps sTomy crano
BO3MOXHLIM H3y4Y€HHE PpaclpoOCTpaKeHHsl BOJH 3eMaeTpsceHuit B
Tene 3emuu. OcHoBHas 3amaua ceficmoMeTpuu (T. e. ceHCMMYECKHX
H3MepeHHit) Gblia TouHO cdopMyaupoBaHa akanemukoM B. B. Fomuibi-
HbiM. OHa 3aK/I04aeTcs B TOM, YTO HYXKHO OMpefeNATb CMelueHue sJle-
MEHTa 3eMHOH MOBEPXHOCTH OTHOCHMTEJBHO TOYKH, He pasjeisioued
Kone6aHuit nousel, ChaenaTb 5TO OKa3ajoChb BO3MOMNHBIM Grarogaps
HHEPLHH TeN.
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IMoupa MOXET cMeMIaTbCSI KAK B TOPH3OHTAJAbHOM, TaK H B Bep-
THKaJIbHOM HanpasneHusx. KomeGanus e€ PperwcTPUPYIOTCS pasmIuM-
HbIMH celicMorpadamu.

OOGLIKHOBEHHbIA MasiTHUK Ha IUTATHBE, YCTAHOBJIEHHOM Ha MoyBe
B Illy60oKOM mojBane, MOr Gt CIYXHTb cecMorpadoM, OTMedaloLMM
TOPU3OHTaNbHEIE KoneGaHusa, [is 3TOro HYXHO CHaGANTb ero Ime-
PoOM, KOTOpOe Kacanoch Obl ABHXYLIEHCS JIEHTHI

TMoka mousa crokofiHa, MasiTHHK TNPOYEPUMBAET HA JIeHTe TNps-
Mylo gunuio. Ilpy cmelieyun €€ OH HAYMHAET, KaK HaM KaxeTcd,
KomeGaTtbcst. Ha camom Jene, fOX HMM CMELIAeTCs TOYBa, YBIe-
Kamouass B CBOEM ABHXEHMM IUTaTHB MasaTHUKA, 'py3 e MasATHHKA
N0 HHEepUMM He pasfeisieT ABHMEHMS wTaTHBa. [lostomy mpuxpen-
JEHHOE K HeMy Iepo MpOHepHHBAET BOJHUCTYIO WIH 3HrsarooGpas-
HYIO JIMHHIO — CeficMOrpaMmy.

BunyuMble OTKIOHEHMS! <«KAYAIOLUEFOCS» MasiTHUKA OT BepPTHKAIH
MO BeMHYMHE PAaBHB,, a MO HanpaBieHHI0 O6GPaTHH JeHCTBUTE/NLHEIM
cMeweHusiM mouBkl. [103ToMy mo ceificMorpaMMe MOMHO ONpENENHTH
HanmpaBleHue M aMIuuTyay e€ koneGaunil. CKOpPOCTb JBHXEHUS
JeHTHl, Ha KOTOpoii mepo ceiicMorpada npouepuuBaeT CBOI MNyTh,
W3BECTHA., 3HAUMT, MOXHO CKa3aTh, CKOJIBKO HYHO GBUIO CeKYHA
JUISl COBEPLIEHHS KAaXAOro KojeGaHus.

KpoMe sTHx BHAMMBIX KojieGaHMH, NPENCTABAAIOMMX OTpameHHe
CMelleHns NOYBH, MAasTHHK CrnocoGeH coBepliaTh H COGCTBEHHbIE
cBOGOMHbIE KaYaHHsl, MEPHOM KOTOPHIX 3aBHUCHT OT ero MuuHbL. Ecau
6b1 BO BpeMsl CMellleHWH fIOYBBI MASATHMK Kayajcsd, TO 3TO siBjIeHHe
MCKa3uI0' Gbl 3aNHChb CMEILEHHH TOYBHIL

Yro6Ll 3TOr0 HE CAYYHIOCh, TMEpHOA KOoMeGaHuil MOYBEI AOKEH
OHTL B HECKOJBKO Pa3 Kopoue mnepHoja CBOGOAHHIX KadyaHwi
MaatHuka. Ecim e cMelleHHsl fIOYBHI NPOMCXOAST MENJIEHHO, TG
MasTHHK MOCTENEHHO pPaCKayMBAEeTCH, YTO HCKAXKAET €ro Samuch.

d10 06CTOATENLCTBO MeWaeT NPHMEHEHHI0  BEPTHKAJbLHOIrO
MasiTHHKA B KadecTse ceilcmorpada, M s 5TOH LeaH oGLIYHO Cay-
JUT TaK Ha3biBaeMblii TOPDU3OHTANbHLIA MasATHHUK.

Kayanuss 3TOoro MasTHHMKAa MONOOHBI ABHXEHHUIO aBTOMATHUYECKH
SaKpHIBalOLMXCA JBepefl. DTH ABEPH OTKPHIBAIOTCA KaK B ONHY, TAK
H B JpYyryl CTOPOHY M Kaxibil pa3 BO3BpallalOTCs B NpexHee
nonoxenue. JBepb C HAK/IOHHBLIM KOCAKOM, IOBODPAYMBAIOLIAfACS Ha
netasx B o6e CTOPOHb, Moraa Gbl COOGIIATL O CMEIUEHHSX MOYBH:
npu KoneGaHusX eé Takas ABEPb OTKIOHANACH Gbl B MPOTUBONONONK-
HYI0 CTOPOHY, KaK 3TO NPOMCXOMMT ¢ MasTHHkoM (puc. 10).

3ameHssi MONOBHHKY .Takoll Kadaiolle#css HBEPH MeTalTHYECKHM
PaBHOGEAPEHHLIM TPEYrOJILHUKOM, OCbI0 NOBOPOTa KOTOPOTrO CHYMHT
€ro OCHOBaHME, MOJAYYMM TOpH3OHTanbHHIA MaATHuk. Ecin otkio-
HHUTb €ro pyKoil B CTOPOHY, TO OH HayHET KayaTbCsi B TOPH3OH-
TaAbHOH IIOCKOCTH, Bpawasick okono ocH. Ilpu neGoabwoM yrae
MEXAY OCbl0 M OTBECHOH JiMHMEH I©epHOX CBOGOAHOTO KauaHWsS
Gymer oueHb GoapwuM. ITostoMy cMemieHHe nousel He Gyner NpH-
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4 BOAMTb FOPHU3OHTA/bHLIA MAasATHHK B COCTOsIHHE cBOGOA-
HOTO KayaHHfl, KOTOpPOe HCKaxajo Gbl ero 3amucH.

’ Hpyroit uacto npumeHsiemblil ceiicMorpad npencras-
I[d asietr co60it «ONPOKHUHYTHLIA» MasiTHHK, TO €CTb BepTH-
/ KaJIbHBIA CTEpWeHb ¢ rPy30M Ha BepxHeM KOHLE, MOry-
/ M BpAalUATLCA Ha OCH, MPOXOJsiied uepe3 HHMHHUI
/ ero xoHeu. KoHeyHo, TakoH MasTHMK He MOXET OCTa-
/ BaTHCSl B PABHOBECHH M AOJLKEH ymacth. YroGel 3TOFO
! He CJIYYHIOCh, FPy3 MAasATHHKA B IBYX IPOTHBOMOJIOX-
/ HBIX TOYKAX YIEPKHUBAIOT CIHPANBHBIMH IPYXHHKAMH,
] TIPUKPETIEHHBIMA K HEMOJBHMHBIM KOJOHKaM.

Ecnn noyBa cMmeliaercs B CTOPOHY, rPy3 MAsSTHHKA,
0C1aBasACh [0 WHEPLMH B IOKOE, OTKJIOHSETCS NG OTHO-
IIEHHIO K Hell B IIPOTUBOINO/ONKHOM HAMNPABJIEHNH, PACT-
TUBasi OJHY ¥ CXKHMasi IPYTyl1o CIUPANbHYIO TPYXHHKY.

Bce omucaHHble YCTpOiCTBA OTMEYAIOT CMeELIEHHS

Puc. 10 MOYBbI B TOPHSOHTAJILHOM HampasvieHuu. KoneGamusi ed

MO0 BEePTHKAMM PErucTPUPYIOTCS APYTHMH MpHOOpaMH.

IMpocrefimnii U3 HUX COCTOMT M3 CNHMPAJbHOH NPYXKHHKM, HA KO-
ropoil moaBelieH rpy3. IIpu cMelleHnH IMOYBE! BBEPX HaGII0AATENIO NI0-
Kayercs, YTO rpy3, OCTAIOWMACS 710 HHEPLUUH B TIOKOE, HA CTOJBKO Ke
onycrwics. [lpy ob6paTHOM CMelleHWM TOYBBI TIOKAXETCS, 4TO IPy3
nogusinca. Ecam npukpenuth K HeMy mnepo, KOTOpoe Kacamoch 6l
JIeHTh! Ha MMOBEPXHOCTH BpAILAIOLIErocsl BepTUKAaibHOro 6apabaHa, OHO
NpOYepTUT 3uraaroobpasHyio aunuio. Ilo 3TOH celicMorpaMme MOKHO
ONpefeNuTh KaK aMIVIMTYAY, TaK M NEepPHOA BEPTHKAIBHBIX KOJeGaHH
NOYBHL.

OmnucaHHble mMpuGODPH B HACTOsILEE BpeMs 3aMeHeHHl 6oJee ClIOXK-
HHIMH, OCHOBHBIE TPHHIIMIB YCTPOMCTBA KOTGPBIX, ORHAKO, OCTAIOTCS
fIPEMHHMH.

K uucny oueHb pacnmpoCTPaHEHHBIX TaKHX NPHOOPGB OTHOCHATCH,
HanpuMep, ceficmorpadnsl axamemuka b. B. loauupina. Ilo uzee, ro-
pusoHranbHeil  celicmorpad B. B. Toaunpina npeacraBaser co6oii
rOpU30HTAIbHBIA MasiTHUK, 0COOBI Croco6 mojBeca KOTOPOTO AelaeT
€ro HeoObIYaiiHO YYBCTBHTE/NbLHBIM.

Peructpauns kone6aHuit sTMM NpHOOPOM NPOM3BOAMTCS NYTEM
npeBpalueHuss €ro IBHEHMs B 3JIEKTPUYECKYIO SHEPruio, KoTopas
O6HapyXUBaeTCsl C TMOMOILbIO TajlbBaHOMETpA.

IMono6ubie mnpuGopel, mNepBbHIH M3 KOTOPBIX GBI MOCTpOEH
B. B. lonnueiHeiM, Ha3bBAIOTCS 3jeKTpoceiicMorpadamu.

B HacTosillee Bpemsi CKOHCTPYHMpPOBaHO MHoro ceiicMorpados co-
BeTcKuMu reodusukamu: npod. I1. M. HuxudoposwMm, . A. Xapu-
HbiM, J1. T1. KupHocoM u mp.

CoBetckue nsobperaTenu M yuéHble B 3TOH 06JacTH 3HAHHSA, KaK
H BO MHOTHX IpPYruX, JaJE€KO ONepedunn 3apyGeiHble CTPaHBHI.

Bosbluyio pons B cOBpeMEHHBIX fpu6Opax UrpaeT ONTUYECKAs CHr-
Hanusauus. OHa 3aKIIOYAETCA B TOM, YTO NpPH IBHMEHWM MAsTHHKA
ceficMorpad)a MOBOPayMBAETCA CBA3aHHOE € HMM 3€PKanablie, KOTOPOe
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oT6packiBaeT H306paxeHne PACKaNEHHO HUTH JIAMIOYKH HAKaTUBAHMA
Ha JABHXYIIYIOCS JIEHTY CBETOYYBCTBHTENbLHOH OyMaru.

Onrtuyeckass CHMIHATM3alUMs TPUMEHsieTCH B 3JeKTpeceficMorpadax
JUIsi PErMCTpaliMy JABHXEHHH TralbBaHOMETpaA.

PasnooGpa3Hble npuGophl ceficMUYecKkoif CTaHIUM OTMEYalOT B
CBOMX 3aNlMCAX CMEIUEHHs MOYBH KAaK B TOPH30HTAAbLHOM, TaK H B
BEeDPTHKAJIbHOM HampasiaeHusx. ComocraBiasisi cefcMOrpaMMbl, MOXHO
OnpeneauTh, 0 KAKOMY HAMpPaBIEHHIO MPHILIH BOJHBI 3€MAETPSICEHHS
H TIOX KAKMM YIJIOM BBILLIA OHM M3 IyGUH 3eM/IM Ha MOBEPXHOCTb.

OtMeyass MOMEHT NMPHXOJa MOBEPXHOCTHHIX BOJIH, Mbl YBUIUM, UTO
BpeMsi, HeoGX0AMMOe NS ZOCTHXKEHUS TOMW WIM MHOM CTAHIUM, 3aBH-
CHT TOJMIBKO OT DacCTOsiHHMsi €€ OT UIeHTpa 3emaeTpsceHust. Ha cran-
LHIO, JIEXALYI0 B TPH pasa JaJjblie, OHH MPHAYT 4Yepe3 BTpoe 00b-
1IHH [POMCKYTOK BPEMEHH.

HHaue pacnpocTpaHsioTCs NPOROJbHEIE M NONEpeuHbe KoneGaHus,
Nnpoxoxsune 4epe3 rayGuHbB 3eMin.

IMonoxunM, yTo HabmlofeHHe NMPOU3BOAMTCS HA JBYX CTAHLMSAX, M3
KOTOPBHIX OJIHa BABOE JAJbliie OT LIEHTPa 3eMJIETPACEHHs, YeM ApYras.
MoxkHo 6bl0 GBI O3KMIATh, YTO Ha Go/ee OTAANEHHYIO CTAHIMIO BOJHEL-
NpPENBECTHUKH MPHAYT 4Yepe3 BABOE GOJBLIMA TNPOMEXKYTOK BpEMEHH.
OxkasbiBaeTcs1, OZHAKO, 4YTO ONoO3AaHHe GymerT MeHbwnM. OnosaaHue
BOJIH-TIPEJIBECTHUKOB Ha elwé 0Oojee WMaNEKyl0 CTaHnmio Gynrer ewgd
MeHbllle POTHB oxuiaaemoro. OGBAGHHTb TaKOe COKpalleHHe Omo-
3/1aHHs BO/IH MOXXHO, IIPOC/IEAMB X NYTb OT LEHTPa 3eMIETPSICEHHS
JI0 CTaHLMH.

Crpemsicb ZOCTUTHYTH JAan€Koil CTaHUUM 4Yepe3 Teno 3eMiH, BOTHH
npoxonar yepe3 eé ruay6uHbl. Yem pmanmblue CTaHUMS, TeM Yepe3 60ib-
1my1o riay6MHYy OHM JOCTHraloT eé.

Ecau npeanonoxurb, 4TO € IayGHHOM pPacTéT CKOPOCTb pacmpo-
CTPaHEHUs] BOJIH, TO JIETKO OGBSICHUTb M COKPAllEHHE ONO3RaHHS MX
npuxoxa Ha Janékme cTaHuuu. Yem jpanblue CTaHUMS, TeM Yepe3
Gonvlume rayGUHbI JOCTHralOT eé BOAHBL. YeM Gosblune IyGHHBEI NPO-
XOAAT KoseGaHus, TeM ObicTpee OHHM PaCMPOCTPAHSIOTCS M TeM MeHblue
MIPOTHB OXKUAAEMOTO MX Ono3iaHue L.

Ho rny6unsl okono 60 KM CKOpOCTb PacCHpOCTPaHEHHs] TMPOAOJb-
HHIX KosieGaHuit GeicTpo Bo3pactaer ¢ 6 g0 8 kM B cekyHmy. 3ateM

! CBa3b, CYLIECTBYIOUIAS MEXAY IMyOGWHOR H CKOPOCTBIO pacmpocTpaHEeHHN
BOJIH, He MOxkeT ObTb OmpejesieHa HENoCPeACTBEHHO M3 HaGMIOAEHHH MOMEHTA
NpUXOAa BOJMH Ha yHajéHHYO cTanumlQ. OHa ycTaHaBiHMBaeTcs MyTEM JOJroO-
BpeMeHHHX HaGMnIOfeHHii Ha HECKOJbKHX CTAHLUHX MOMEHTa NpPHXOAa BOJH
OJIHOTO H TOTO KE 3eMJIEeTPsICEHHs, BLYHCJEHHS BPEMEHH mpofera BOJNHAMH pa3-
JIHYHBIX PACCTOSHHI 10 STHX CTAHUHMH M MOCTPOEHHS TaK Ha3HBaeMmoro rogorpagda,
T. €. KDHBOIl IMHHH, H306paKalolle it 3ABUCHMOCTb MEXIY PAacCTOSHHAMH H BpeMe-
HaMH npoGera.

flas moctpoenuss rogorpada Ha FODH3OHTANLHOH OCH NPAMOYTONBHHX
KOODIHHAT OTK/AJHBAIOT PAacCTOSHHSA, a HAa MEPHeHAMKYJApax K Heil — speMe-
Ha nno6era. [osnyyeHHass KpHBas Ha€T BO3MOXKHOCTb YCTaHOBHTb, HA KaKHX
ray6uHax H Kak MeHseTci CKOPOCTb PacHpOCTPaHEHHs YOPYrHX KoJeGaHmA.

(puc. 11).
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fIpoxomKaencs Gosee MeANEHHEIN, HO ITOCTOSHHBIA POCT CKOPOCTH, H0-
cTHrawouet Ha riry6une 1200 kM 12,25 kM B CekyHzy,

Fny6xe ckOpOCTb Takike MOCTOSIHHO, XOTS H 6ojiee MeNEHHO BO3-
pacraer, nocturag Ha ray6une 2900 kM 13 KM B CeKyHAY, HO SHEChH
OHa HEOXHIAHHO Pe3KO MajaeT A0 8 KM B CeKyHIy. Dro rpaHuud
LEHTPaNbHOr0 $1Apa 3€MHOro luapa,

Ilo mepe yrayGneHus B SIADO CKOPOCTb NPOAOJBHHIX BOJH CHOBA
Bo3pacraeT. PacnmpocTpanenus xe monepeyHbX KojeGaHuii B sape mo-
Ka ewé He ylaloCh 3aMETHTh.

PacnipocTpaHeHue BOMH 3eM/IeTpsiCeHMit B Tele 3eMIM NPOUCXOXHUT
MO TeM ke 3aKOHAaM, KOTODLIM NMOAYHHSIOTCS CBETOBHIE JIyYH B ONTH-
YECKUX CTEKJIaX.

IpencraBum cebe N1 HAIVIIAHOCTH, YTO (DOKYC 3e€MAETPSICEHHUS ~—v
9TO sipKHH (OHApb, OT KOTOPOTO PAaCXORATCH &IYyYH» — BOJHBI 3€M-
nerpaceHuit, JomycTuM, YTO 3eMis — MaToOBHIl C IOBEPXHOCTH CTeK-

MUHYM®bI
o

20°  40° 60° 80° 100° 120° 140° 160° 180°
Puc. 11.

NSHHBIA 1A, COXpaHIOLMK, OJHAKO, ONMCAHHBIE CBOHCTBA B OTHO-

LIEHHH TIPOXOXMJECHHS B HEM «IydyeH» seMIeTpsCeHHH.

OG6onouky 3emHoro siapa TomwuHoi 2900 KM MOXHO NpPEACTAaBHTh
teGe cocroslelf M3 pslla KOHUEHTpHYeCKMX cdep. B xaxmoli BHyT-
peHHeit cdepe cKopocTh pacmpocTpaHeHus: KosneGaHuii Gonblue, 4eM B
HapyxHoit, [TosToMy Ha rpaHHue KamaoH U3 HHX <«Iyu» 3eMIeTpsce-
HHsl TIPEJIOMHMTCS TaK, KaK STO NPOMUCXOHHT C JIYHOM CBETa, BHIXOXf-
HI¥M _H3 CTEKJIa B BO3AYX.

B pesynbrate mocinenoBaTeNbHbIX NpPENOMIEHMH KOneGaHHA GYAYyT
PacnpoCTPaHATLCS MO AyraM, OGPaIUEHHBLIM BBIMYKAOCTBIO K LEHTPY
3eMaM, H CHOBa BHIXOAMTb Ha NOBEPXHOCTb.

B Mecrte BbIXOJa «IyHH» SeMIETPSICEHHH «OCBETAT® HM3HYTPH IO-
BEPXHOCTb CTeKAAHHOH Momenn 3emiu. I'paHuuell «ocBewE&HHOM» mo-
BEPXHOCTH MOIenH Nepex siAPoM GyaeT BLIXOA AYrooOpas3HBIX <«iIy-
veii», Kacalomuxcsa siapa (puc, 12).

«Jlyyu», majalomue Ha camoe $ApO, MCNHITAB NPH Mepexole B
Hero npejoMjeHne, CTAHYT PacHpOCTPaHATLCA YEpes €ro Teno.

flnpo 3emiH, B KOTOPOM CKOPOCTb PacmpOCTPaHEHHS komeGaHuit
MeHbllle, YeM B OKpyxaiowel cro cpepe, BeléT ceb6s mogo6HO ONTH-
qeckoit uHse. OHO KOHIEHTPHPYET NMPOXOASIIHE YE€PE3 HEro ITpOA0/b-
Hble Kone6GaHus,

IMo xpyrylo cTOpoHy siipa IMOBEPXHOCTb IIApa Takxke GyneT ocBe-




HIeHa fPOMIEAUIMMH depes Hero
«nyyamMu». OTa  «OCBELIEHHAN»
MOBEPXHOCTb Oy AT CyXeHa KOH-
UEHTPUPYIOLUM BITMSHHEM A1pa,
nmopoGHO TOMY, KakK 3TO Haliio-
JaeTcsl Mo3aaM CTEKJISHHON JIMH-
3bl, NOCTABJIEHHON HAa IIYyTH COJI-
HEYHBIX Jy4eil.

3a 3eMHBIM SAAPOM IYYHY
seM/IeTpsICeHMit ToNanyT Ha IIo-
IMafb MEHbLIEro AMaMeTpa, 4YeM
camoe sapo. Ilostomy wmexny
€OCBEIIEHHBIMHY YacTAMH  110-
BEPXHOCTH 3eMHOr0 1apa o6pa+ Puc. 12.
8yercs KojblleoOpasHasi moJoca
«TEHH», JOKA3LIBAIOIIAsA PeaNbHOCTh CYLIECTBOBAHHA 3€MHOTO snpa.

TnoTHOCTL M cocTaB 3emiH

ViaMeHeHHsT CKOPOCTM pACNPOCTPAHEHHS CelcMMUECKHX Komeba-
Huit B Teme 3eMnM yKasbiBalOT HA Pa3NUYHOE OTHOLIEHHE YMPYTrOCTH
K IVIOTHOCTH' €r0 BeleCTBA HAa Pa3/MYHBIX IMIyGHHAX, TaK KaK CKO-
POCTb PacnpoCTPAHEHHs! YNPYTMX BOJH NPONOPLHMOHATILHA 3TOMY OT-
HouleHnio (TouHee, KBaAPaTHOMY KODHIO M3 HEro).

ITosToMy Ha OCHOBaHMH H3y4YeHHS TNPOXOKAEHHS CEHCMHUYECKHX
KoneGaHuft yepe3 Teso 3eMIM MOXHO CleJaTh HEKOTOpHIE 3aKIIoye-
HHAI 06 H3MEHEHHWM IUIOTHOCTH €ro BellecTBa C INIyOHHOIL.

OnHako cKaxeM MNpexpze O cpepHeil IVIOTHOCTH 3eMIH, KOTOpPYIO
MOXHO YCTaHOBMTb, SHas e& Maccy.

Jna onpeneneHusi Macchl INIaHET HOJB3YIOTCST CBOMCTBOM TeJ
NPUTATHBATh APYr ApYra, WIH TArOTeTb APYT K ZPYTY.

Cuna mNpHTSDKEHHS IUIaHET B3aBHCHT OT MX MAacC M PacCTOSIHHSA
Mexny HuMu. YUem Gosbliie Macca TATOTEIOWIMX Tell, TeM NPHTIKEHHE
cunbHee, Eciu paccTosiHue Mexmay HMMH YMEHBLUHTCS BIBOE, NIPHTSKE-
Hue BO3pacTéT B ueThipe pasa. Ilpu yBelqHYeHHH XKe PAacCTOSIHMS, Ha-
npumep, B TP pasa INpPHTSKEHHe CTaHeT cnaGee B AeBATH pas.

Maccy 3eman M3MepunH, CDaBHMB HAaNPSIKEHHE THIKECTH Ha €&
MOBEPXHOCTH C CHIOH NPUTSKEHHS MaJICHbKOrO CBMHUOBOrO lIapHKa
GoJbIIMM CBHHLIOBLIM LIaPOM.

Hamepenne GLio MPOM3BEIEHO C TOMOMIBI0O TAK HA3LIBAEMBIX
KPYTWIbHBIX: BECOB. JTOT NPUGOP COCTOMT M3 JETKOTO CTEPIKHS,
MOJBELIEHHOTO 338 CPeJMHY Ha TOHKOHM MeTa/iMyeckod HUTH. ‘Ha KoH-
1aX CTePXKHsI BUCAT ABa OJMHAKOBBHIX MANEHbKHX CBHMHIOBHIX LIapHKa.

IMpubmmkas k HUM xBa GOJBIIMX CBMHIOBHIX IIapa, PAacrlo/OMeH-
HBIX C MPOTHBOIOJIOKHBIX CTOPOH CTEepXHS, Ha6mozanu, yro Gonxblune
fuapel TpUTArMBAIOT K ceGe ManeHbkue. Benéacrsue sTOro TOHKas
MeTa/NIHYecKass HUTb, MOMMEPKUBAIOIIAA CTEPXKEHb, CHAErKa 8aKPYdH-
BaeTcs,



[lo 3aKpy4MBaHMIO HHTH MOXHO GbITO OMpeNeNuTb CHIY MNPUTA-
YKEHHUSI MAJIEHLKOTO CBUHIIOBOrO wwaphKa GombuiuM. CpaBHUB €TO € ITpH-
TskeHueM ero 3emnéii (T. e. BecoM IIAPHKAa), MOXHO BBIYHCIHTE,
BD CKOJIbKO pa3 Macca 3eMaH NPeBOCXOAMT MacCy G6OMbLIOro CBHHLO-
Bora Iuapal,

3Has Maccy 3eMHOTO apa ¥ ero o0béM, MOXHO OLLIO Onpexe-
JIUTh M CPENHIO0 TUIOTHOCTL €ro, KOTopasl, KaK OKa3ajJoch, paBHa 5,5.

[TnoTHOCTL K€ TODHBIX MOpOA, CHATalOUIMX 3eMHYI0 KOpYy, B
cpexHeM paBHa 2,75. Orciona HeusGexeH BHIBOL, YTO BHYTpPH 3emis
COCTOHT M3 BEILECTB, INIOTHOCTb KOTOPHIX mpeBocxoaut 5,5. Toabko
B 3TOM Ciyyae €& CPelHss IJIOTHOCTb MOMET HMMETb ONpPEeXeNEHHYIO
OMLITOM BEJIHYHHY.

CnepBa mpeanoJarani, YTo BEIECTBO 3eMIM OXHOPOAHO, a ILIOT-
HOCTb €ro BO3DACTAET MOCTETICHHO BJENCTBHE JaBJIEHUs BHLE JIe-
WAIUNX TOJMIL.

Onnako /1a60paTOpHblE ONBITHI HE IOATBEPXAAIOT BO3MOXHOCTH
TaKOTO 3HAYMTEJNbHOIO YNJIOTHEHHS TBEPABIX WIM JKHMIKHX Tel, a Be-
mectBo 3emau Bed€T ce6sl, Kak TBEpIOe TeJo.

Hcropusi npoucxoxiaeHuss 3eMIH TaKie NPOTHBOPEUYMT IPEANOJIO-
MEHHIO OJHOPORHOCTH cocTaBa 3emiu. B nepuone eé pacniasieHHOro
COCTOSIHMSI BELIECTBA JOKHBI ObLIM pacrosarathCst BHYTPH 3eMJIH NO
TUVIOTHOCTH, W B LEHTPe e€ NOMKHbI OBUIM CKOMMTbCH TsKENble Me-
TaJIbL.

Hekotopoe ykasaHue Ha M3MeHeHHe IIOTHOCTH BelUeCTBA 3eMau
1aéT M3yueHHE CKOPOCTH PacrpOCTPAHEHHS] CEHCMHYECKHX BOJH.

HsyueHue CKOPOCTH pacmpoCTpaHeHMsi CEHCMHYECKHX BOJNH yepe3s
Teno 3eMaM J0Ka3biBaeT, 4To Ha ray6une 2900 km ¢usnueckue CBOM-
CTBa BElECTBA €€ PeBKO MEHSIOTCS, TaK KAK CKOPOCTb CeHCMUUECKHX
BOJIH, TOCTENEHHO BO3pacTaBwiass o 13 Km/cek, pesko majaer IO
8 Kkm/cek.

OTo 3HAYUT, YTO BHYTPH 3eM/IM 3aK/IIOYaeTcs SIpO, COCTosillee M3

' U3 gaHHBIX 9TOrO OMEITA MOXKHO GHLIO ONMpejesNHTh, YTO JBa LIapHKa
BecoM B 1 T KaXaH#, paccTosHHe MexAy LEeHTpaMH KOTOpHX 1 cM, upuoGpe-
668

TaloT YCKOPeHHe APYT K APYry, PaBHOE oi

Ecnu Takod e IAPUK HAaxoawscss 6W Ha paccTostHMn 1 €M OT 1eHTpa
3eman, B KOTOPOM OHia 6u COCPENOTOYEHA Bes eé Macca, TO OH mpuobpén Oul
BO CTOJIbKO e pa3 GoJiblllee YCKOpeHHe, BO CKOJbKO pa3 3emas Tsxenee Ir,

6
T. e. yckopenue, pasHoeTgp © M, rie M —Macca 3eman B rpammax.

Ha noBepxnaCcTH e 3eM/IH. HaXOAfACh OT UEHTPa eé B PACCTOSAHHH 3eMHOTO
pajuyca, Takoi IIAapHK TNpPHOJpPeTaeT ycKopeHHe, o6PATHO NPONOPLUHOHAJIBHOE

KBajpary panuyca eg, T. €. PaBHOETH; * |7 AT R —panuyc  semHoro mapa

B CaHTHMETpPax.
Tak KaKk YyCKODeHHe K LEHTpPY 3eMJH Ha NOBEPXHOCTH e onpejeseHO
U3 onurta U paBHO 981 cm/cek?, To oTclofa MMeeM:

s M 981 . 100 - R? M
-1-606T0- ~73‘2=981,H1m M =% H ~ = 55,

rae V — o6béM 3eMHOro mapa B KyOHYeCKHX CAHTHMeTpax.
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K4KOT0-TO HHOTO BElIEeCTBAa, YeM OCTaAbHas 4acTh Tena 3emiau. Be-
POSITHO, PE3KOe YMEHbLIEHHe CKOPOCTH CeHCMMYECKMX BOAH CBSI3aHO
C yBeaMYEHHEM IUIOTHOCTH, SHAYMTENbHO INPEBOCXOASLICH IVIOTHOCTH
BHILE/NEKAIIETO BellecTBa 3emym,

OnuH 43 reo)M3UKOB NPEANONIONKUI, YTO 3eMIs 3aKAI04YaeT B cebe
O4YEHb IJIOTHOE AApO AHaMeTpoM okoso 7000 kunomerpoB. D10 sApO,
70 ero MNpPEanoJIOXKEHHIO, OKYTaHO KaMeHHOH# 060M0YKoH, cpenHsas
IVIOTHOCTL KoTopo#t paBHa 3,2. B 3ToM cayuae, ucxons u3 cpepHei
MIOTHOCTH 3eMJIH, MOXHO BHIBECTH, YTO SIAPO HO/KHO HMETb ILIOT-
HoCTb, paBHylo 8,2,

Axanemux A. E. depcmaH npuHsI, YTO IIOTHOCTb BELUECTBA 3eMIH
no ray6unsl 1200 kM paBHa 3,6—4,0, nanee, 10 ray6unnt 2900 kmM,—
5,0—6,0, a nentpansHoro smpa — 9—11,

Kak 6bl HH GBLIM OnpefeneHEl CPeXHHE TUIOTHOCTH LIAPOBHIX CIOEB
3emnH, OHM JO/MKHBI YIOBJAETBOPATH CHEAYIOLIMAM YCTOBHSIM:

1) cpenssis mwioTHOoCTs 3eMam JOMKHA OHITL paBHOil 5,5;

2) cpemHsis TUIOTHOCTL BEPXHErO MOKPOBa 3EMHOTO 1uapa JOJKHA
OuTh paBHOH 2,75;

3) cxaTue y MOJIOCOB 3€4HOTO 1APA, BHYMUCASEMOE C YYETOM
NPHHATHIX IIOTHOCTEH, AO/DKHO MMETb HaG/MI0ZaeMylo B JeHCTBHTEb-
HOCTH BEJMYHHY, T. €. Y/ap7.

O ToM, KaKOBa XMMHuYeCKas NpPHPORA BeILECTBA BHYTPH 3eMIH,
MOXHO N0 HEKOTODOii CTeNeHH CYAHTo JIHIlL MO BHLIXOJAM BHEIPeHHit
rIyOGHHHBIX MOPOA H, Kak Zymaer akaaemuk A. E. depcman, no co-
CTaBy METEOPHTOB, TaK Kak CoiHile, IVIAHETH ¥ METEOPHUTHI, BEPOSITHO,
JO/KHB COCTOATL M3 OJHHX M TeX 2Ke BelleCTB.

Emé . U. MeHnenees o6paman BHAMaHME HA TO, YTO TOPHbIE
TMOPOABI 3eMHOH KODHI COCTOSIT MOYTH HCKIIOYHTENbHO M3 OKHCIOB
JETKHX  MeTa/VIOB:  KpEeMHHsS, @IIOMUHHS,  KaJbliud,  MarHus,
Kanusg M Hatpusd., M3 TaKENbIX S/1eMEHTOB TOMBLKO JKele30 BXOAHT B
OTHOCHTEJIbHQ 3HAYMTEJNbHOM KOJMYECTBE B MHHEpalbl TOPHHIX
nopon.

Coserckuit axanemnk A. E. depcmaH cobpan u npoBepun Bce
uMeBlirecss K 1932 roay cBeneHHS O CPEIHEM CONEPXAHHH SjIEMeH-
TOB B 3€MHOH KOpE€, ¥ 3TUMH HaHHHIMH NOJb3YIOTCA BCe HAlK
yuéHble,

Mo manubiM A. E. $epcmana, oxono 50%, no Becy, BepxHeit 30Hb
KOpbI 3eM/IM COCTABJsET KUCIOPOA, 06pasyIoliit OKMCIIBEI epeyHCiIeH-
HBIX 3JIEMEHTOB, OK0/J0 26%/o0 — KpeMHuii, okono 7,459/ — anOMUHMIA,
4,20% — xeneso, 3,259, — xanbumit, 2,409, — nHarpuit, 2,359, —
MmarHui M 2,359, — Kannil,

OTH KaHHbIE TOJAYYEHHl YHCTO ONBITHLIM MYyTEM, Ha OCHOBE AHAJIH-
808 ropHbIX miopos B jgaGopaTopun. Ilpu 3TOM y4éHble CuMTamH, 4TO
YyeM yallle TIONAgaloT B J1a6opaTopuio o6pasubl KaKoii-1u60 MOPOXHI,
TeM Gosblle ed B 3eMHOi kope. Mcxonass u3 9Toro, OHH M BHIYUCISIN
CpelHee COLEpKaHMe B HeH 3/IEMEHTOB.

O cocrase ray6Gxe iexalluX 30H MOXHO CYAHTb NO IpPOPHLIBAIO-
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LIMM OCAJIOUHHIA MOKPOB MAacCHBaM TpaHHTa ¥ APYIMX TAYGHHHEX
KPHCTAJNIMYECKHX MOPOX, KOTOPhie HEPEAKO OGHAKAIOTCH HA GOMbLIMX
upocTpaHcTBax, M3 nmoaoGHLIX NMOpOA H COCTOMT, KaK AYMaIOT reoJo-
I'M, IPaHHTHass 060/0YKA 3€MHOrO 1apa, KOTOpas JEXHT B OCHOBa-
HHH MaTepHMKOBHIX IJBIG.

Ho rpanwrnas oGonouka He CIIOWb NIOKPHIBAET 3€MHOH IUap, M HA
SHAYUTENbHLIX TNMPOCTPAaHCTBaX O6GHa)kaeTcs 3acThiBlIasi Kopa 6a3aib-
ToBOH Marmbl. BasanbToBass 060/0YKa CIIIOLIL TOKPHIBAET BECh 3€M-
HOit wap o ray6unsl 60—70 kunoMerpoB. OHa COCTOMT M3 TEMHBIX
TAKENBIX MOPOA, B COCTAB KOTOPHIX BXOAMT OTHOCHTENbHO 60ibiue
Jeyesa, Kanbllisl M MarHUS M MEHbIUE HaTPUS W Kajus, YyeM B [DaHUT-
Ho#it o6onouKe.

Fay6xe nomxHul nexarte emé Gonee TSKENbie TOpHbie MOPOXH,
06pasuoM KOTOPHIX MOTYT CIYXMTb, KaK AYMalOT yuéHble, IePHAOTH-
Thl — TFOpHble MOPOALI C OGMIBHON BKPAILIEHHOCTBHIO GOraTOro IKeune-
80M M MarHHeM MHuHepala OJIMBHHA.

CpaBHMBAast COCTaB NEPHAOTHTOB C QOpojaMu 6as3anbTOBOH 3OHHI,
MBI BHIMM, YTO BEIECTBO NEPHIOTHTOBOH 060/0uKH elné Goraye xe-
nesoM M MarHMeM M (GeliHee KHCJIOPOLOM, KPeMHHEM, ATIOMMHMEM M
JIPYTHMH JIETKHMH SJIeMEHTAMH.

O6pasioB BelllecTBa NPOMEXKYTOYHOrO IIAPOBOTO CJIOS, JIEKALIEro
ray6xe NEPUIOTHTOBOH 0GOIONKH, Ha MoBEpPXHOCTH 3emian HeT. O co-
CTaBe €ro KeNaloT NPeRNoNOXEHHs] Ha OCHOBAHMH H3Y4eHHs COCTaBa
METEOpPHTOB.

Yawe Bcero B My3eH NOMAjaloT KeAe3HHIE METEOPHTH M flalia-
CHMTHI !, COCTOsILIME M3 XKe/le3a ¥ MHHEpa/na O/MMBHMHA, Kak Gbl NJaBaio-
Hlero B Macce JKeyie3a, TaK KAK OHW Jierde OGHapyKMBAIOTCH Ha
noBepxHocTH 3emnn. Panee cuuTanu nosToMy, yTo KaMeHHLIE METEOpH-
Thl TIPEICTABISIOT PelKoe SIBNEHHE, HA CAMOM e Aele MX mMajgaeT B
HEeCKOJIbKO pa3 Goiibllle, YeM JKeNe3HHIX METEOPHTOB.

ITo cocraBy KaMmeHHble METEOPHTHl TIOXOXH, NOBHIHMOMY, B 06-
IeM Ha IiyGHHHbBIE TOpHbIe MOpoAbl 3eMIH, HO B HHUX ellé MeHblie
KPEMHHSI M aJIOMKHHS, KOJHYECTBO KOTODHIX yMeHbluaercs € IiyOu-
HO#i M B 3eMHO# Kope. OTCIOXa- MOXHO 3aK/IIOYHTb, YTO KaMeHHbIE
METEOPHTHl NPEACTAaBIAIOT co6oif 06pasyMKkH TOPHBIX NOPOX TaKHX
riay6uH 3emin, KOTOpPhe HEJOCTYIHBl JIi HALIero HemoCPeACTBEHHOIO
HCCeJOBaHHS.

«Merteoputh, — mucan akanemuxk A. E, depcmaH, — B CBOEM co-
cTaBe KaK OBl NMPOJOMKAIOT PN HU3MEHEHHH 3eMHBIX NMOPOX C IayGH-
HOIl M ABIAIOTCA KaK On XanbHeiimmmu, Gojee riyGHUHHEIMH TOPOXA-
MH, KOTOpble HaM IOKa HEeW3BECTHLID,

[TosToMy MOXHO NOJIAaraTh, YTO KaMEHHBLIE METEOPHTH MOTYT Cly-
HUTb 0OpAsYHKAMM NOPOJL, M3 KOTODHIX COCTOMT MEPHIOTHTOBas rea-
cepa.

B mammacumax IO CPaBHEHMIO C KAMEHHEIMH METEOPHTAMH €lUE

1 Tax HasBaHHW METEOPHTH NO HMEHH PYCCKOrO aKajemMHKa KOHUA
XVIIL Beka ITannaca, cooGIIMBIIEr0 O TAaKOM KPYNHOM MeTEOpHTe, HafIeHHOM
B CuGupH.
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Gonbine Jxeme3a M HUKENT M MeHblle KPeMHHS. 3HAUNT, OHU TPeACTaB-
nsgi0T coboit 06pasynkH BewecTBa ewg Gosmee IMyGOKMX MAAHETHBIX
80H.

Kak nymaioT yuéHble, Takoii COCTaB MOXET MMETb NPOMEXYTOY-
HbIA WapoBOH Cof MexAy BepxHel KaMeHHOM 06GOMIOYKOH M sApOM
3eman. B BepxXHUX 30HAX €ro JNO/IKHO GHITb GOJblUE OJMBHHZ, YeM
Jejnesa, a B HHXHHMX — OOJibllie Kejie3a M MeHblle OJIHBHHA.

O cocTaBe UEHTPATBHOrO SIIpa AENANUCh PA3IUYHbIE MPEINOIOXe-
Hus. Tak Kak cpefHsis IVIOTHOCTb €ro BellecTBA JO/IKHA PaBHATHCA
9—11, To HeKOTOpbIE TEOJOTH NMPEANONAraNy, 4YTO B HEM MHOro 30-
JI0Ta M IUIATHHBL

Omiako ecTeCTBEHHO MPEMIONOXHUTb, UTO 3€MHOE SUIPO COCTOMT
He M3 30J/I0Ta, 4 U3 TeX e BELIECTB, KaK XeJe3Hble METEODHUTHI, T, €.
M3 Xejle3a M HUKeNs ¢ He3HAauHTeJbHOll NmpuMecblo Kobanbra, docdo-
pa, cepel, yriepoaa u Xpoma.

B camoMm zene, ecau Gl B INIAHETHHIX siAPax GbLIO MHOTO 30/0Ta
H IVIaTHHBI, TO 3TH META/IBl BCTPEIAAUCh Gbl B GOJBIINX KOMHYECTBAX
H B METEOPHTAaX — HECOMHEHHBIX QOpasuMKaX MATEPHH, H3 KOTOPOM
COCTOSIT ILTAHETHI,

H3/10xeHHbIMY CBEAEHUSIMU HCUEDPIILIBAETCS TO OCHOBHOE, YTO H3Be-
CTHO O COCTaBe BelleCTBa GOJBIIMX TIy6UH 3eMiu.

3Hasi, Kakue BelllecTBa 06pa3oBanu reocdepbl, MOXHO BHIBECTH H
CpeXHMii XHMHYEeCKHH COCTaB BCEr0 3eMHOro Liapa.

3eMHas KOpa, KaK MBl BHUIEJH, COCTOMT NMOYTH MCKIIOYUTENBHO H3
HEMHOTMX JIETKMX 3JeMeHTOB. B cpenneM xe cocTaBe 3eMaH IIaBHY0
pOJIb WrpaeT Aeneso.

Yuénnie cmenanu. HECKONBKO IOACYETOB CPENHEr0 COAEpKAHHSA
SMeMEHTOB B 3eMie, M 3TU MOACYETH 3HAUUTENBHO PA3HATCA
Mexay coGoit. Axkagemuk A. E. depcmaH cyutand, 4To B coctaBe 3eM-
mu okomo 37—400/ xenesa, 27—28% kucmopoaa, okono 14,5%
KpeMmHusl, 8—119/p MarHust U oKomo 3% HuKeJs.

Bce ocTanbHble 3/eMeHTH MIPAlOT B COCTaBEe BEIIECTBA 3EMHOTO
1Iapa HEe3HAYHTEMbHYIO pOJIb.

To HeMHOTOe, 4TO PaccKa3aHO O CBOHCTBAaX 3eMiH, NpeACTaBiseT
co6oit mmub Hayano ux u3yueHus. Kak Mbl BuIenu, pycckue W Co-
BETCKHE YUY&Hble CBOMMM pPaGoTaMu yie CAENanM KDYNHHIA BKIaj B
MHPOBYIO HayKy o 3em/ie Kak (H3HYECKOM Teine.

TnaHomepHUe u3yveHHe CBOMHCTB 3eMiH, KOTOpOe BeRETCS COBET-
ckuMH nHcTuTyTamMu B cucteMe Akamemuu Hayk CCCP, nossonser
HalmuM YYEHBIM 3aHATb NEpPBOe MECTO CPeau reoM3HKOB BCErO MHpa.
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BCECOIO3HOE OBIIECTBO
o PACMPOCTPAHEHHIO NMOJIUTHYECKHX
H HAYYHBIX 3HAHHUA

B 1948 roay BhmAX B CBeT GpOIIOPHI—CTEHOrPaMMBI
NyGJINYHBIX JIEKLHH MO BONPOCAM TEXHHKH, €CTECTBEHHBIX
HayK H MeJHIHHbI:

Unen-koppecnonnenr Akazeman mayk CCCP B. Il. BOJIOI'THMH.
ToKkH BHICOKOH HacTOThI H MX NpPHMEHEHHe B NPOMBILIIEHHOCTH.

INpodeccop B. A. HETOBCKHH.
Boccranoienne Xu3HennwXx Qynxuufi oprannama.

JHokrtop ¢usuko-matematuueckux Hayk H. A, KAITLIOB,

TNasea Hukonaesny $I6104K0B — caBa H TrOPAOCTH PyccKoi
9JIEKTPOTEXHHKR.

Ipogececop A. I. JIOPX.
KyabTypa Kaprogeas.

Ipodeccop B. A. BOPOHLIOB-BEJIbIMHHOB.
Ycnexn cOBETCKOH acTpOHOMHH,

IMpodeccop A. A. KOCMOIOEMbAHCKHH.
Koncrantun dayapaosuy Liuoakosckuit.

Ipodeccop 5. s1. POTHHCKHMA.
HoBble TeopuH NpPOMCXOXAEHHS YeNOBeKa.

Hoxrop skoHomrueckHx Hayk A. A. 3BOPBIKUH.
Texunueckoe nepesoopyikenne HapojHoro xo3afictea CCCP 3a

30 Jer.

IMpogeccop A. A. HUUHUITIOPOBHY
O dorocrHTe3e pacTeHui.

ITpopeccop B. H. KASAHCKUM,
Ycnexu coBerckoii oHkosoruu (pak M Gopn6a C HHM).

Uneu-koppecnonnedt Akanemun nayk CCCP H. U. TPALIEHKOB.
Bupychble 3a6osieBaHHsI HEPBHOM CHCTEMBI,

Hokrtop Guonornuecknx nayk B. I1. TOKHH,
Llenednble BeulecTBa pacTeHuit (HUTOHUMAR).

HeficreuTenbHEA 9leH AxkaneMun Meaumuuuckux Hayk JI. A. 3UJIb-

BEP.
Mukpo6bl, TOKCHHH B YAbTPABHPYCH,

HeficTBuTeJIbHBIA  uflen AKalleMun MeJIHUMHCKHX Hayk npodeccop
M. I'. CEPTHEB.
Hosoe B mpenynpexJeHHn m JedeHHH MajasApHH.




Axanemnr H. B. LTULIHUH.
MyTtH co3xanus HOBHIX KYJAbTYPHHIX pacTennii (oTAanénnas
ruGpUaN3aLHs).

YneH-koppecnonaerr Axkanemun nayk CCCP A. JI. MUHLL.
JloCTHXKeHHst COBETCKOW pajHOTexXHHUKH 3a 30 xer.

Axkanemuk U. U. APTOBOJIEBCKH,
Ycnexn coBeTCKOH TEOPMH MEXaHM3MOB H MallHH.

Kannnnar texuuueckux Hayxk A. H. MUXAWJIOB.
Coserckoe M300peTaTenbCTBO H Texuuueckuit nporpecc 8 CCCP.

Akapemuk JI. C. BEPI".
Baiikaa, ero npupoja H 3HaueHAE B HAPOJAHOM XG3sAcTBE,

Ipodeccop I'. ®. FT'AY3E.
Ipo6aeMa aHTHOMOTHKOB B COBETCKOW MejHudAHe.

Ynen-koppecnonuneur Axagemun Hayk CCCP A. B. UEPHBIIIEB.
Hosnle cnocoGu nepepaGoTks TBEPAOro TONJHBA.

Kannnnar ¢uanko-marematnueckux Hayk B. H. BEPLIHEP.
DNeKTPOHHBI MHKDOCKON H €ro NpHMEHerHe.

IlokTop GHosornueckux Hayk mpodeccop A. H. CTYIUTCKHM.
CoBpemenHble mnpoGreMw  pereHepaudn (BoCCTaHOBJEHHE YTpa-
YeHHBIX OPraHOB H TKaHeM).

HefictBute/bHBIA qjen AKaleMHH MeJHUMHCKAX Hayk npodeccop
B. A. TUJIIPOBCKUM.
O B3aHMOOTHOIIEHHH COMATHYECKOrO H NMCHXAYECKOro B MENWUHHE,

Axanemuk K. M. BEIKOB.
CoBpeMenHble NpeACTaBjeHEA O Nepejaue HePBHOr0 MPOUECTZ.

IMpodegecop A. H. HECTEPOB.
Hosoe B nevennu pesmaTHaMa H Goaesuedl cyctasos.

Mpodeccop 10. B. PAKHUTHH,
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Ynen-koppecnongenr Akanemun sHayk CCCP JI. H. HACOHOB.
O npupose BO3GYKAEHHA.

Mpodeccop C. O. MAH3EJIb.
CserT H 3peHne.

Kaupunar ¢usuko-marematuueckux Hayk B, 10. JIEBHUH.
IponcxoxaenHe 3emad H DJaaHer.

Yaen-koppecnonzenr Akanemun Hayk CCCP B, H. IEJIOHE.
MartemaTtka B e€ passutHe B Poccum,

Heficteurensund gnen Axagemnr Hayk Apmanckof CCP X. C. KO-
HITOSHLI.
Pycckas ¢u3nosornueckas WKoAa W €€ pos 8 PasBETAR MH-
pOBO#H HAVKH.




YjteH-KOppECIOHieHT AKaZeMHM MEeIMUMHCKHX Hayk npoceccop
A. A. CMOPOJHMHIEB.
Fpann 1 Gopb6a C HHM.

IMpodeccop JI. A. 3EHKEBHU.
Mops CCCP u ux daysa,

Ioktop reorpaduueckux Hayk mpogeccop B. IT. OPJIOB.
®enop IMerposnu JIutke, 3aMedaTeqbHb PYCCKHA nmyTelulecTBeH-
HAK # yu€Hblii (K 150-7eTHIO CO AHSI pPOXKJeHHs).

HeficTBuTeNbHEN ulleH AKaleMHH MeRHUMHCKMX Hayk npodeccop
C. H. JABUEHKOB.
Hespo3ni B cBere yuenusa M, I, TlasaoBa o Bucmieli HepBHOR
NeATeNbHOCTH.
Jlaypear Cranuuckofi npemen C. I1. UBAHOB.
O cTepeocKOnHYECKOM KHHO,

Iokrop ¢usuxo-marematnyeckux Hayk npodeccop M. @. TTOJIAK.
Maanera Mapc B BO3MOXHOCTb XH3HA Ha Hefi.

1. s1. POTMHCKUM.
H. H. Mukayxo-Makunail,

Axkazemux B. H. OBPA3LIOB.
Hcropus passutus Tpancnopra MocksH.

Hoktop 6uomoruyeckux Hayk [, K. XPYIIOB.
KyabTypa XHBOTHOH TKaHH BHe OpraHH3Ma.

HeficrBaTenbHblil wieH AKazeMud MeNHUHHCKHX HayK JOKTOP MeIH-
ununckux Hayk B. A. APXAHIEJIbCKUH.
Becnaoaue H 6opb6a ¢ HHM.

Kannmnar ¢manko-marematnueckux Hayk A. I MAGEBHY.
Yro npoucxozur B Heapax CoaHua m 38E3A.

IokTop ¢usnxo-MateMaTHueckux Hayk . P. MYCTE/JIb.
Yro npoucxoiut Ha nosepxHoctn Coanua.

IokTtop dusuko-MareMaTHyeckux Hayk npodeccop IT. IT. TAPEHATIO.
Hoseiimme aannnie o crpoennn Bceaennoi.

HokTop MenMunHCKuX Hayk npodeccop U. U. IIMMAHKO.
YabTpadHoneroBuie Jyud B MeaHUHHE.

Ynen-koppecnonnenT Akamemun nayk CCCP 3. A. ACPATSH.
O NpHCOCOGHTENLHBIX SBJIECHHAX B MOBPEXAEHHOM OpraHE3Me.

Axanemunx . B. HAJIUBKUH.
TMamup — KpHlla Mupa.

IMpodeccop 1. C. YMAHCKUMN.
Poab ¢H3NKH B HayKe O MeTajanax.

JIloxTOp MemHUHHCKHX Hayk npodeccop B. B. EOPEMOB.
MpodunakTHueckoe A Jeve6HOe NpHMeHEHHEe BHTAMHHOB,

Ynen-koppecnonnent Akazemun Hayk CCCP §. U. ®PEHKE/JIb.
TeopHs XHAKOro COCTOAHHS.

1. 1. POTMHCKHM.
Yro Takoe uenoBCuUECKAe pachl.




liena 60 xonm.



