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HoBrie Ao0Ka3aTeABCTBA B COBPEMEHHOM TEOPUH I'PABUTAIUU
II vacte

I'paBuranma u npupoAHBIE ABACHUA

AnxBOTAIIMA
CBH3b I‘paBI/ITaHI/II/I C O6I>I‘IHI>IMI/I HpI/IpOAHbIMI/I ABACHUAMU SABASCTCHA Y6CAI/IT€AI)HI)IM AOKAa3aTEABCTBOM TAaBHOTO
HPI/IOPI/ITeTa CHUABL HPI/ITH)KeHI/IH 3€MAI/I. HeﬁTPI/IHHHfI ITOTOK, CO3A3IOLLII/II>'I AABACHUSA B CTOpOHy HeHTpa Hamef/i ITAQHETBI, HAa CBOEM
HYTI/I CO3Aa€T pa3HI)I€ AHOMAABbHBIC 30HBI B aTMOC(i)epe, I‘I/IApOC(i)epe n AI/ITOC(pepe. B p€3yAbTaT€ MBI UCIIBITBIBACM TaKHUC
KATAKAU3MBbI KakK SCMACTP}ICCHI/IH, L[yHaMI/I, HSBCP}KCHI/IC ByAKaHOB N IIOTOAHBIC W3MCHCHMUA. ,A,OCTﬁTO‘IHyIO SHCPI‘I/IIO AAA
COBepLHCHI/IH X UMECT TOABKO rpaBI/ITaHI/IH.
KaroueBble CAOBA: 3EMAETPACEHHE, LVHAMH, BYAKAH, [JHKAOH, TPABHTALHA

Summary
Interrelation between gravitation and acts of nature is deemed as a hard proof that the Farth gravitation is a predominant
fact in this cohesion. Neutrino flow pressuring towards the Earth center on its way is forming difference abnormal zones within
atmosphere, hydrosphere and lithosphere. As a result we are exposed to such natural disasters as earthquakes, volcanoes and
climatic changes. Sufficient energy to such acts may be released only due to gravitation.

AsTopedepar

B mpeawraymmieir nepsoit wactn HEHTpHHHOH Teopun «lIpmpoAa rpaBATAIINM M MEXAHU3M €€ BAHAHHA» MBI PACCMOTPEAH
MEXAHH3M BO3SHUKHOBEHHA IPABHTAIINU IIyTEM Kpyrobopora HeiTpuHo. Bo Bropoii wactn «'paBuranus u IPHPOAHBIE ABACHUM
aBTOP CBA3BIBACT 3EMACTPACEHUA, I[YHAMH, H3BEPKEHIE BYAKAHOB U OOPA30BAHIE IIUKAOHOB C BPEMEHHBIMU M3MECHEHHUAMU YPOBHA
ITAOTHOCTH TPABUTAIIMH HA OITPEACACHHBIX yIaCTKaX 3eMAH. DTO ABAAETCA IPUOPUTETOM AAHHON PabOTHI, TAK KAK B KAACCHYIECKUX
MEXAHN3MAX BOSHUKHOBEHUS YKA3aHHBIX IIPOIIECCOB YIACTHE IPABUTAIINU HE PACCMATPHBAECTCH.

Haymume m3 KocMOCa B CTOPOHY IIEHTPAABHOIO fIADA HAIIEH ITAQHETEI ITOTOKHM HEHTPHHO, IPU IPOHUKHOBCHHH B
armocdepy, ruapocdepy u Antocdepy 3eMAH, HE3HAYUTEABHO OTKAOHAIOT CBOE HAIIpaBACHHE. B MarHHTHOM ITOAe 3eMAH TaKOe
OTKAOHEHHUE B ITOTOKE HEHTPUHO IIPOHCXOAUT OPraHH30BAHHO, YTO IPUBOANT K (DOKYCHPOBAHUIO IPABHUTAIIMOHHOIO IIOTOKAa. B
cootBeTcTBUN € (POPMON MATHHTHOTO 3aBHXPCHHA B MATHUTHOM ITOAC M HOHOCEpe 3eMAH, BEPTHKAABHBIH ITOTOK HEHTPHHO
CYKAETCA MAU PACIIHPAECTCH, B PE3YABTATE IIPOMCXOAUT BO3HHKHOBEHHE TI'PABHTAIIMOHHBIX AHOMAAUIN B OIPEACACHHEIX 30HAX.
Taxkue rpaBUTAIIOHHBIE AHOMAAUH CIIOCOOCTBYFOT CXKATHFO HAHM PACIIHPEHHUIO BO3AYXA, BOABI I TBEPAOH ITOPOABI B OTAEABHBIX
YIACTKAX ITOBEPXHOCTH HAIEH IIAAHETB. MOMEHTAABHAA AOKAAHM3AIMA MATHHTHBIX 3aBHXPEHHI B MATHHTHOM ITOAE 3eMAU
IIPHBOAUT K HOPMAAU3AIINN YPOBHA IPABHTALINM, YTO IPUBACIET PE3KOE PACIIUPEHUE, AUDO CHKATHE OIPEACACHHBIX 30H BO3AYXA,
BOABI ¥ IIOPOABL ITOCAEACTBHEM TAKHX ITPOIIECCOB ABAAFOTCS HA3BAHHBIC IIPHPOAHEIC KATAKAH3MEL

B meafx AokazaTeAbCTBA yIACTHA IPABUTALIN B Ha3BAHHEIX IIPUPOAHBIX BACHHUAX, ABTOPOM IPHUBEACHB MHOI'OYHCACHHEIC
KOCBEHHBIC (DAKTHI — IPU3HAKA U3MCHCHUA YPOBHA CHABI IIpHTmKeHuA. [Ipn oTOM, 0cODOC BHIMAHIE YACAACTCA HA OIPEACACHNE
OTACABHBEIX IIPU3HAKOB IOHIKCHUA YPOBHA I'DABHTALIMH, OTPAKAFOIIHECH B COCTOSHHH CpeAbl. CHCTEMHBIH aHAAM3 IIPHU3HAKOB,
00OOITNIEHe UX PEe3yABTATOB ITOKA3AAH O HAAMYHUN OIIPEACACHHOH 3aKOHOMEPHOCTH B CEHCMHYECKHX IIpoIieccax. BriaeaeH
TAABHBIN (PAKTOP — AMHAMUKA CKATHA CPEABI IIOTOKOM HOCHTEAA TPaBHUTAIIMH. B pesyAbTaTe, Ka3aBIIumecd HAM paHEEe ABHBIE U
OYEBHAHEBIE ITPOLIECCHI ITOAYYHMAM COBEPIIEHHO APYIHE OYEPTaHHA, IIPOIECC WX BO3HUKHOBEHHA CTAA OOAEE 3aKOHOMEPHBIM H
AOTHYECKH OOBACHUMBIM. Bce 3TO yOEANTEABHO CBHACTEABCTBYET, UTO YCTAHOBHB IIPABUABHBEIN MEXAHH3M BO3HHKHOBEHIA
IIPHPOAHBIX KATAKAH3MOB, X IIPUYHHHO-CACACTBCHHON B3aMMO3ABHCHMOCTH, YEAOBEK MOMKET 9(P(PEKTUBHO IIPOTHO3UPOBATH U
VIPABAATD 3THMHU IIPOIIECCAMH.

Hanpuwmep, n3BepikeHne ByAKaHa IIPOMCXOANT HE OT BBIOPOCA MarMbl M3 MAaHTHN 3EMAHM, 4 B PE3YABTATE TCPMOAACPHOMN
PEAKIINN B KEPAE ITOrO IIPHPOAHOTO AACPHOTO PeakTopa. ABIKYIIEH CHAOH BEPTHKAABHOTO IIOABEMA BO3AYXA B IIMKAOHE ABAACTCH
HE TEMIIEPATYPHOE PACIIIIPEHIE BO3AYXA, 4 IPABHTAIINOHHOE PACIIIMPEHNE ITOCACAHETO. VICTOUHIK 3eMAETPACCHUA - POKYCHPOBKA
IPABUTAIIAN MOKET IIPOMCXOAHMTH HA PAa3HON TAyOmHE 3eMAM, YTO XOPOIIO OOBACHAET IPHYMHY BO3SHHKHOBEHHA CrO OdYara B
KHAKOW MaHTnm, B rayomae 700 kM. PaAMOaKTHBHOCTD XHMEYECKHX 3AEMEHTOB ABAACTCA CACACTBHEM ITOHEUKCHHA YPOBHA
IPABUTAIIAN Ha OTACABHBIE ITOPOABI, KOTOPBIC paHee (POPMHPOBAANCH B YCAOBHAX C ITOBBIIIEHHBIM YPOBHEM ITAOTHOCTH
rpasuTanun. [ToA BO3AEHCTBHEM IIOBBIIIEHHON ITAOTHOCTH TPABUTAITUH, Ia3bl, ’KHAKOCTH 1 TBEPABIE T€AA MEHAIOT CBOM CBOMCTBA,
pusugeckue u OHOXUMUYIECKHE IIPOIIECCH yCKopsAroTcs. IlocTeneHHOE 1 AANTEABHOE H3MEHEHHE IIAOTHOCTH IIOTOKA TPABHTALIIE
CITOCOOCTBYET BUAOM3MEHEHUIO )KHBOIO OPraHU3Ma, PACTEHUIL.

KHnra paccumTaHa y9eHBIM U CIIEITHAARCTAM. B Hell MHOTO TeopeTmdecknx MAEH, KOTOPBIE AOAKHBI AATh MM HAIIPABACHUSA
B pa3pabOTKe HOBBIX BEPCHI HCCACAOBAHUH B OOAACTH CEHCMUKH I METEOPOAOTHH.
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Teopns okaspiBaercs Tem 6oAee BI€YATAAFOINCH, YeM rporge €€ IPEAITOCHIAKH,
yeM 3HAYHTEABHEE pa3HOOOpazHe OXBATBIBACMBIX €F0 ABACHHH H Y€M IIHPE
obaacrs e€é IIPHMEHHMOCTH.

A. DhHnrredn.

BBeaenue

M3 Bcex AIBACHHIT peaAbHOrO MUpa HAMOOAEE TAMHCTBEHHOH AO CHX IIOP OcTaeTcs rpapuranus. Borpoc
O TOM, IIOYEMY ITOAOPOIIICHHBIN KAMEHD ITAAACT HA 3EMAIO, 3aHIMAET YCAOBEYECTBO HA BCEM IIPOTHKCHHH
CBOET'O CYIIECTBOBAHMA U HE MMEET OAHO3HAYHOIO OTBETA AO CUX ITOp. I'paBurarius Takike ABAAETCA IPOOHBIM
KAMHEM AASl PA3AUYHBIX AABTEPHATHBHBIX MOAEAEH BceAeHHOI, B KOTOPBIX HUKOTAA HE OBIAO HeAOCTATKA. M,
HECMOTPA HA TO, YTO MHOrume (DU3HYECKHE SBACHHSA B 3TUX MOACAAX CTAHOBATCA OOAEE IIPOCTBIMH U
IIOHATHBIMH, aBTOPBl CO3HATEABHO OOXOAAT TOAKOBAHHE MEXAaHM3MA U IIPHPOABI BO3HHKHOBCHUSA
IpaBHTAIINNA. DTO B IIOAHOH Mepe OTHOCHTCA M K (PU3MYECKOIl Hayke. B pesyAbraTe BCce IPHBBIKAU K TOMY,
YTO, HE 3Hasg OCHOBHBIE CBOMCTBA M IIPUPOAY HEKOTOPHIX ABACHHH, MBI MOKEM PACCYKAATh U ACAATH BBIBOABI
O HHUX M COOTBETCTBEHHO IIPMHHUMATBH PEIIEHHA. DTO IIAOXO, HO IIpaBUABbHO. llHade passurme Haykn
OCTAaHOBHAOCH OBI BOBCE.

Muorme HOpHPOAHBIE ABACHHUA HA HAIIEH IIAAHETE HMEIOT HEKYIO 3aKOHOMEPHOCTB, KOTOpas
ITOAYHHAETCA HEU3BECTHON HayKe IIpaBHAE. JEAOBEK YACTO HE MOKET OODBACHHUTH CYThb U IIPHUPOAY ITHX
ABACHHMN, B PE3YABTATE CCBIAAETCA HA UYAO CBEPXBECTECTBEHHBIX CHA. Bmecre c Tem, mo mepe paspurus
HAYKH U IIOBBIIIEHHUA YPOBHA 3HAHUM, YEAOBEK ITO3HAET TAMHBI U UCTUHHLIEC IIPUYNHBI 3TUX ABACHUH.

Takue UpPHUPOAHBIE ABACHHA KaK, 3EMACTPACCHME, H3BEP/KEHHE BYAKAHA, IYHAMH M I[UKAOH,
TPAAUIIMOHHON HAyKOH OOBACHAETCA OYeHb IPpOCTo. IIpm 3TOM, MX MeXaHH3M BO3HHKHOBEHHA W CHABI,
ITOPOKAQFOIIME HX, IIPEIIOAHOCATCA KaK OOBIYHBIE ABACHHSA, BPOAE IPOCTOIO COTPACEHNUsA, BO3HUKAFOIIETO B
PEe3yABTATE TEMIIEPATYPHOTO PACIIIUPEHNA U CTOAKHOBeHHA TeA. Ho BmecTe ¢ TeMm, cam mpoItecc 1 MEXaHU3M
TEMIIEPATYPHOTO PACIIUPEHUSA TaK Ke HE UMEIOT AOAKHOTO Pa3bACHEHU .

Ha camoMm AeAe BX IpPHPOAA TOPA3AO CAOKHEE U TaUT B ceOe HEM3BECTHYIO I'PO3HYIO cuAy. IIpocroit
MBICACHHBIH pacdeT OObeMa CHA ISTHX ABACHHH IIOKAa3bIBACT IIPUCYTCTBHE KOAOCCAABHOM 3HEPIHH,
HCTOYHHKOM KOTOPOHM MOKET CAYKHUTh TOABKO IDABHTAIIUA, HMEIOIIAA AOCTATOYHYIO ITOTCHIIHAABHYIO
SHEPIHUIO.

B mrepBoit wactu[1] a1oit Teopun BHABHTACTCA IHIIOTE34, O BOSMOXXHOCTH H3MEHCHHA HAIIPABACHUA
IOTOKA IPABHTAIHH, IPH IIPOHHKHOBEHHH B IIAOTHBIE BEII€CTBA, II0A BAHAHHEM MATHHTHOIO ITOAA.
DTO yTBEpKACHHE B KOPHE MEHACT HAIIM B3LASABI HAa IIPHUPOAY rpaBurTanuu. VIMeHHO 2TO CBOICTBO
IPaBHTALINN MOKET OOBACHUTD 3EMACTPACECHIE, U3BEP/KEHIE BYAKAHA, IlYHAMH M ITHKAOH.

ITosnaB oCHOBHOE CBOMCTBA IPABUTAITUN — IIPUYNHY U3MEHEHUA HAIIPABACHHA ABM/KEHUA I'PABHTAIINM,
B AAABHEHIIIEM MOKHO YCTAHOBHTH MEXaHHU3M OOPa30BaHUA IIPHPOAHBIX ABACHIUIM.

Crop o MexaHu3Me BO3HHKHOBEHHUA CHABI IPUTAKEHHA TAHETCA co BpemeH Herotoma. ®usnka, kax
HAYKa, VIIIAA AAACKO BIIEPEA, IIO CPABHEHUIO C TeMH BpeMmeHamu. Ho rurmoressr mponcxokaeHns rpaBUTaANN
HE H3MEHHUAHUCh. B pesyabrare, He3HAHHE 3aKOHOB IIPHPOABI - OOpPAa30BAHUA TI'PABHTAITHH, IIOCTABHAO
dusugecKre HAyKU IIEPEA TYIIHKOM.

I. MexaHu3m 06pa3oBaHUA MATHUTHOIO II0AA 3€MAU

CleECTByeT TOABKO OAHH b6or — 3HAHHA, H TOABKO OAHH ABABOA — HEBE2>KECTBO. COKPZT
1.1. IleHTpasbHOE AAPO IIAAHETHI — UICTOYHHK TEIAA H ABVDKECHHUA

Bce mccaepoBanna menTpa 3eMAM BEAYTCA KOCBEHHBIMU METOAAMH, ITOCKOABKY OOPA3IBI BEINECTBA,
HAXOAAITIETOCA BHYTPU IIAAHETHL, B3ATb HEBO3MOKHO. COBPEMEHHbBIE TEXHOAOTHHU IIO3BOAAIOT IIPOHHUKHYTDH
BrAyOb mAaHeTsl Auinb Ha 12 kM. (12 290 merpoB - rayomua medpranoin ckpaxuasl Maersk Oil BD-04A,
HaxoAdruiics B HedpraHom Oacceiine Aab-lllaxmn ma teppuropunm Karapa, 12 262 merpos - Koabckas
cBepxraybokas ckakuaa 8 CCCP).

AAA TOrO 9TOOBI IOAYYNTH IPEACTABACHHE O TOM, YTO IIPOUCXOAUT B IEHTPE 3EMAH, YICHBIE U3yIAIOT
CeliCMUYECKIE BOAHBL B PasHBIX yTOAKaX IIAAHETHI ITOCTPOCHBI CEHCMUYECKUE CTAHIIMH, PEIUCTPHPYIOIIHE
KOACOAHNA 3EMHOIH KOPBI BO BpeMA 3EMACTPACECHHH. TaKiKe ydUeHBIE HCCACAVIOT KYCOYKH aCTEPOHAOB,



IIPUACTAIOIIHNE K HAM M3 KOCMOCA. AHAAM3EI IIOKA3BIBAIOT, YTO ACTEPOMABI COCTOAT U3 KEAEC30HHKEAECBBIX
CIIAABOB, ITO9TOMY I€O(U3NUKU IIPHUINAU K BBIBOAY O TOM, YTO H AAPO 3EMAM MOKET COCTOATH H3 TaKOIO
craaBa. OAHAKO APYIHE YVYEHBIC YVTBEP/KAAIOT, YTO B I[CHTPE IIAAHETBI HAXOAATCA U APYIHE XHMHYCCKHE
sAeMeHTEL. MeTaaAmdeckas «OCHOBa» 3EMAH, BKYIE C €€ BpAIICHHEM, ABAACTCA IPUIHMHON ITOABACHUA
MATHATHOTO IIOASL.

Bmecte ¢ Tem, OTAGABHBIC yYECHBIE CYHTAIOT, YTO B IICHTPE 3EMAM TEMIIEPATypPa OYCHD BBICOKOE U
HICTOYHHKOM €O ABAACTCA TEPMOSACPHAA PEAKIIHSA TPAHCYPAHOBBIX 9AEMEHTOB. TEIIAO BHYTPEHHEIO fApa B
COYECTAHHH C BpaIIEHHEM 3EMAU IIOPOKAAET BOAOBOPOTHI B OKEAHE JKHAKOTO METaAAd, OOPA3yFOIIIErO
BHerrHee AAPO. [T0A0DHO AMHAMO-MAIIIMHE TEHEPUPYET MOIITHOE MATHUTHOE IIOAE.

«VI3mMeHEHHSA, KOTOPbIE MBI BUAUM B 3€MHOM MATHHTHOM IIOAE, YKa3BIBAIOT HA OYPHYIO, TYPOYACHTHYIO
IIOTOAY BHYTpH sIApa, — rooput mpodeccop Asu Asrpor (Dan Lathrop), paborarommuii B Aaboparopun
Mbopuaenackoro yausepcutera (CLIA), — Koraa s roBopro o6 3ToM, TO HMEIO B BHAY OOAee OBICTpBIC
HU3MEHEHHsA, YEM T€, YTO OOBITHO HUCHBITHIBACT 3EMAMD).

MccaeAOBaTEAH CBA3BIBAIOT BOSHUKHOBEHHE MATHUTHOTO ITOAA C MUAAMOHAMH TOHH JKHAKOTO METaAA2
BO BHEIIIHEM AAPE, ABIDKYIIIMUCA HAaA BHYTPECHHHM AAPOM H CO3AAFOIINMHE AHMHAMO-3(D(EKT.

Temrepartypa BHyTpeHHero fapa 3eman coctaBaser 5500-6000°C m oHa IOYTH Tak 7Ke BBICOKA, KAK Ha
rosepxHocti Coanma. [1o pacderam yueHBIX, AaBAGHHE BO BHYTPEHHEM sApe Bo3Mo:xHO 360 I'mam ono
Aocrturaer mouru 3,5 MAH atmMocdep. [2]

Bpuranckue yuensie (reodusuk Mon Mayua us Awmackoro yausepcutera (Beamkobpuranms) u ero
IPYIIIIA) COCTABHAM HOBYIO MOACAD IIPOIIECCOB, IIPOUCXOAAIIHNX B 3eMHOM AApe. OHAa HECKOABKO PaCXOANTCA
C TPAAUIIMOHHOM, COIAACHO KOTOPOI AAPO IIOCTEIIEHHO OCTEIBaeT. VlccaeAOBaTEAN BBIACHUAH, YTO OHO KOE-
rA€, HA0OOPOT, HATPEBACTCA, IIOCKOABKY €IO B3aMMOACHCTBHE C KOPOH U MaHTHEH O0Aee aKTHBHO. [3]

I'pymra mecaepoBateaeit n3 QPpaHImy  OIPEACAMAH, YTO HA TPAHHUIIE TBEPAOTO U JKHAKOIO CAOCB
3EMHOIO fApPA TEMIIEPATypa COCTABAAET TAE-TO INECTh THICAY IPAAyCcOB. Tak OblAa HCIpPaBAEHA OIHOKa,
KOTOPYFO COBEPIITMAN UX HEMEIKHE KOAAETH, IIPOBOAUBIIIHE ITOAODHOE HccAeAoBanre 20 AT Ha3aA.

B 1993 roay Paiinxapa beaep n3 Xummaeckoro nucruryra Obmectsa nmenn Maxca [Taanka (OPI) u
€ro KOAAETH IIPOBEAH OAHO AFOOOIIBITHOE HCCAECAOBaHHE. B crienmaAbHO 0OOPYAOBAaHHOM AAOOPATOPUH OHH
CTAAU IIAABUTb KEAE€30 IIPH BBICOKHX AABACHHAX (CO3AABAEMBIX IIPH IIOMOIIHM AAMAa3HOIO IIpecca) Hu
TeMIrepaTypax (MX OOECIIeYMBaA AA3EPHBIA AyY). B mrore ydeHele yCTaHOBHAM, YTO IPU YBEAMYCHHUH
AABACHHUS KEAE30 IIEPECTACT OBITh KHAKOCTBIO TAC-TO B Temireparypaom unrepsase B 4 800 — 5 000 °C. B
HTOTE PEIIUAMN, 9TO IMEHHO TaKas TEMIIEPATYPA H IMEET MECTO OBITH B CAMOM LIEHTPE 3EMAML.

M Bor HeaaBHO rpymma mccaeaoBareAeii n3 Kommccapmara saaepuoii smepretnku Ppannumm u
eBporerickoro yckopureabaoro kommnaekca ESRE B I'penobae perman mpoBepuTh BEIBOABI CBOUX KOAACT.

VKazaHHBIC YUIEHBIC CTAAH ACHCTBOBATH TEMH K€ METOAAMH, YTO M UX HEMEIKHE KoaAern. OHHU TakKe
AOBEAH TeMIrepaTypy maaBacuus xeaesa Ao 4 800°C (mpu AaBAcHHE B 2,2 MEAANOHA aTMOCEp) U ITOHSAAM,
YTO IPH TAKUX YCAOBHAX KEAE30 BCE-TAKU HE TBEPAEET, 4 OCTAETCA YACTHYHO pacrAraBAcHHBIM. [Tocae onn
SKCTPAIIOAHUPOBAAU AQHHBIE AAA TOIO, YTOOBI BBUCHUTH TEMIIEPATYPY IIPH AaBACHHH 3,3 MAH atMocdep
(MMEHHO TaKOE YYAOBHUIITHOE AABACHUHU U XaPAKTEPHO AAf IPAHUIIBI MEIKAY KHAKHM U TBEPABIM CAOEM SIAPA).
B pesyabrare OBIAO YCTAHOBACHO, YTO 3HAYEHHE TEMIEPATYPhl AOAKHO coctaBAaTs 6 000 £ 500°C. Takum
00pasoM IIeperas TEMIIEPATYPBl MEKAY KUAKAM H TBEPABIM SAPOM IPHOAU3ZHACA K TOH CAMOHI THICAYE
IPaAyCOB, O KOTOPOIT B rTOBOPUAH reopusnku. [4]

1.2. TIpoucxorkaeHHe MarHUTHOIO oAsx 3eman. I'eoaomHamo

C XVII mo XX Bexk OBIAO IPOBEACHO OIPOMHOE KOAHYECTBO HAOAIOACHHI 32 MATHHUTHBIM ITOAEM
3eMAH, B PE3YABTATE YETO BBHIABACHEI OCHOBHBIC 3aKOHOMEPHOCTH €IO IOBEACHHA. BOABIION BKA2A B 3TOM
HAIIPABACHHH BHECAH TAKHE 3HAMCHHTEIC VICHBIE, KaK XaaAu L'aarert, Aaekcauap don I'ym6oabaT, Akosed
I'efi-Aroccak, Aserimc Makcseaa, Kapa I'ayce, I'arc Opcrea u Asosed Aapmop.

Oco060 3HaYuMO cospaanme teopun saekrpomarnerusma Maxkceasom B 70-x roaax XIX Bexa. M3 ero
VPAaBHEHHH CACAYET, 9YTO MATHHTHOE IIOAC ITOPOKAAETCH IACKTpHIECKHM TOKOM. OTCIOAA BBITEKAET
9KBHUBAACHTHOCTh 3aMKHYTBIX 9AEMEHTAPHBIX TOKOB M MATHUTHBIX AHUIIOACH, MOMEHT KOTOPBIX HA3BIBACTCA
TaKKE MATHUTHBIM MOMEHTOM TOKa. (CKAAABIBAfACh, 3TH BEAHYUHBI OOpPAa3yIOT, MATHHUTHOE IIOAC
IUATHAPHYECKOTO MAarHHTA, KOTOPOE IIPUOAMKEHHO COBITAAACT C IIOAEM COACHOHMAQ TOH K€ AAMHBI H TOTO
ke ceueHusl. 5]
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HeobOxoAnMO HafTH BHYTPH IIAQHETBI TOKOBBIE CHCTEMBI ITOAXOAAINEH KOH(DHUIYPALIUA H CHABL,
CO3AQIOIIIHE HA ITOBEPXHOCTH 3EMAHU IIOAE, CTPYKTYPY KOTOPOIO MBI XOPOIIO H3YIHAH. Y CTAHOBAEHO, YTO
TBepAad OOOAOYKA 3EMAH HMEET OOIMYIO TOAIIMHY 35 KM, AdA€E PACIOAOMKEHA BEPXHAA MAHTUA CO CAOAMMU
cuankata Toamuaon 400 km u dasosoro mepexopa 900 xm.

Caott mHmke u A0 ypoBHA 5120 kM 0OAaAaeT CBONCTBAMH JKHAKOCTH, TAK KAK YEPE3 HETO HE IIPOXOAAT
IIOIIEPEYHbIE CEHCMUYECKHE BOAHBI, B KOTOPBIX YACTUIIBI KOAGOAIOTCH ITEPIEHAUKYAAPHO HAIIPABACHHIO
pacrpocTpaneHus BOAHBL. MOAYAB CABHIa B ’KHAKOCTH PaBEH HYAIO, I MMEHHO IIO9TOMY BHEIIIHEMY AAPY
IIPUIIICHIBAIOTCA CBOMCTBA KUAKOCTH. BHyTpernee aapo ¢ rayouner 5120 kv u a0 merrtpa 3eman (6371 km),
II0 XaPaKTepy IPOXOAAIINX CEHCMHYECKHX BOAH, CAAracTcsi TBEPABIM BerecTBOM. VIMeHHO xmakoe
COCTOSIHHE 3HAYUTECABHON YACTH AAPA A2€T OOBACHEHHE MEXaHH3MA TCHEPAINU IeOMarHuTHOTO mmoAd. Cyrs
€ro B TOM, HYTO IIOCTOSHHOE MATHHUTHOE TIOA€ 3EMAH OIPEACAACTCA DSACKTPUYECKHIMU TOKAMH,
BO3HHUKAIOIIUMU IIPU ABHZKEHHH IIPOBOAAIIIEH KUAKOCTH B AAPE.[5]

[Ipupoaa IIPOUCKXOKACHHA MATHHUTHOTO ITOASl 3EMAHM AO HACTOSIIETO BPEMEHH HE MOKET CUHTATHCA
OKOHYATEABHO PEIIEHHOH, XOTA IIOYTH OOIICIPU3HAHHON SABAACTCA THIIOTE3d MATHUTHOIO THAPOAHHAMO,
OCHOBaHHAf HA IIPU3HAHHUHU CYIIECTBOBAHHUA JKHUAKOTO SAPO C KOHBEKTUBHBIMH TedeHuAMmH. [lo Teopunm
KOHBEKTUBHOTIO TEYCHUSA, JKUAKAS MAHTHUA BO BHEIIIHEM SAPE, ITOA BAUSAHHUEM TEMIIEPATYPHBIX IIPOLIECCOB B
LIEHTpPE IIAAHETEL, IOAHUMACTCA BBEPX M OIIYCKACTCA BHU3 U CO3AACT TedeHHe. 6]

ITo panee mpeAAOKEHHBIM MOAEAAM MATHHTO-AUHAMO, JKUAKAS MAHTHA KOHBEKTHUBHO ABIKETCSH OT AAPA
K AnTocdepe n oO6partHO. [Ipr 5TOM MOAYYIHTH IIPOIIECC OOPA3OBAHUA IACKTPUYECKOTO TOKA M MATHHTHOTO
IIOASl HE BKAAABIBACTCA B AOTHKY. llepBoil koH(UIryparmer, ITOKa3bIBAIOIIEH BO3MOKHOCTD ICHEPAIIAN
MArHATHOTO HOAS IIPH CHEITHAABHOM ABIKEHHH IIPOBOAAIIEH CpeABl, Ob1A0 AnHaMO [Tomomapenko (1978r).
ITocae 3TOrO OBIAO HCCACAOBAHO HECKOABKO IIPUMEPOB KOH(PUIYPALINI, AOIIYCKAIOIINX TAKYIO BO3MOMKHOCTD
(8 wactHOCTH, ABC-AMHAMO, ATHAMO Pryapacona u Ap.)

[TepBeIe AADOpPATOPHBIE SKCIIEPUMEHTEL, AASl IIOATBEPKACHUSA 3 dekTa, ObIAH IIpOBeAeHE! B VHCTHTYTE
dusukn AatBuiickoro Yuusepcurera B Casacrmace u B HeMenkoMm ropoae Kapacpys B 1999 roay. Ermié apa
SKCIIEPUMEHTA, IIPAaBAA C HEOAHO3HAYHOW TPAKTOBKOM, OBIAH IIPOBEA€HBI BO Ppannmm (AmHAMO POH
Kapmanma) u B CIIA (BHyrpu cdepsr). DKCIeprMeHT, He TPEOYIOIIMHA CAOKHOH CHCTEMBI HACOCOB M
Ype3MEpPHO OOABITIIX pasmepoB YCTAaHOBKH, TOTOBHTCA B AabOpaTopuu dusmaeckon
ruapoanHamukn Mucruryra mexammkn coaommbix  cpea YpO PAH. Oamako B peasbHBIX yCAOBHAX
MATHHTHOE AUHAMO HE OBIAO IIOAYIEHO.

3A0:€eHHBIE HACH MCTOYHHKA T€OMATHHUTHOTO IIOAA HOCAT HA3BAaHHME I'MAPOMATHHTHOTO AHMHAMO U
Ob1An Brepseie BoickasaHel B 1919 roay Awosepom Aapmopom B AHrANN AAfl OOBACHEHHA COAHEIHOIO
maraerusma. B cepeanne 40-x ropos A.M.@penxeasr B CCCP u Baarrep Dansaccep B CIIIA mpearosoxuam,
YTO TEIAOBasg KOHBEKLHA B AAPE - IMEHHO Ta IIPUYMHA, KOTOPas IIPUBOAUT B ACHCTBHE THAPOAHMHAMO fAAPA
3emamn. [7]

MoAeAb reoAMHAMO B HACTOAINEH pPadOTE OTAHYACTCA OT BCEX
IIPUBEACHHEBIX BBIIIIE MOAeAeH. OHa IPEACTABAAET COOOM HAITY IIAAHETY C
LIEHTPAABHBIM TBEPABIM AAPOM, TEIIAOBBIACASIOIINMU TPAHCYPAHOBBIMH

9AEMEHTAMH, KOTOpPOE OBICTPO BpAIA€TCA B BOCTOYHOM HAIIPABACHUU
(em.puc.1). Cpomm BparmeHHeM SAPO, BBITOAHAIOIIEE POAB POTOPA,
3aBACKACT OKPY/KAIOIIYIO PACITAABACHHYIO JKHAKYIO MaHTHIO. /Kmakas
MaHTHA, BBICTYIIAIOINAS B POAHM TPAHCMHUCCHOHHOI CPEABI, IOCTEIICHHO
IIeEpeAacT BpAIllEHHE KO BCEMY TeAy IIAaHeTsl [lpm atom, BepxHme
noasnrocdepurie (1) u cpeanne caon (2) MAHTHH TOPMO3ATCA CAMOMN
rpaBHTAIIMEN (CM. HyHKTHpHBIE cuAoBble AmHHE Ha puc.l). ITosromy
CKOPOCTH  BpAILCHHWA  Pa3HBEIX  CAOEB  ITAAHETHI ~ HHUKOTAA  HE
ypaBHOBEImUBarOTCA. AHTOCEpPa BHITOAHAET POAB CTATOPa AHHAMO.
[Ipormecc BpareHus AAPO U ANTOC(EPBl PasHBIMU CKOPOCTAMH U
B3aUMOAECHCTBHE MEKAY HHUMH IIEPEHOCHT KUAKaA MaHTHA. Kuaxas
MAHTHS BHEIITHETO fAPA HCIBITHIBACT T'PABHTAITMOHHBIEC CXKATHA M PACIIHPEHHA HAa PAasHOW IAyOMHE. DTOT
IIPOIIECC OCYIIECTBASFOTCA BEIACACHHEM BHYTPHATOMHOM 3HEPTHH M BBIACACHHE ABIKCHHA CBOOOAHBIX
aAekTpoHOB. IlepemernmBanue BelecTBa B MaHTUM OOpa3yeT TPEHHE H CIOCOOCTBYET OOPAa3OBAHHIO
KOABIIEBBIX 9ACKTPUYECKUX TOKOB. CKOPOCTh IIEPEMEIICHHA BEIIECTBA B HIDKHEH 9acTH AHTOCEpPHl OyAeT
HECKOABKO MEHBINIE, 4 B HIDKHHUX CAOAX MAaHTHH OOAbIe. [ToAOOHEIE MEAACHHBIE TEUCHHA BBI3BIBAIOT
dopMHIpoBaHIE KOABIIEOOPA3ZHEIX (TOPOMAAABHEIX) 3AMKHYTHIX IT0 (DOpME 3ACKTPIYIECKUX ITOAEH. baaroaaps

IIOCPCAHHK
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B3AaMMOACHCTBHIO TOPOHUAAABHBIX IACKTPHYECKUX ITOACH CO CIHPAACBHAHBIMU TCYCHHAMHU, BO BHEIIIHEM
AAPE BOSHHKACT CYMMAapPHOE MATHHUTHOE ITOA€ AHIIOABHOIO XapaKTepa, OCb KOTOPOIO IPHMEPHO COBIIAAACT C
ocpio BpareHusd 3eMAn. AAf «3aIyCKa» ITOAOOHOTO IIPOIECCA HEOOXOAUMO HAYaABHOE, XOTA OBl OYCHD
craboe, MaramrTHOE 1OAE. [locaeaHee MOxKeT TeHEPHPOBATHCA TI'HPOMATHHUTHBIM 3 dEKTOM, KOrAa
BPAIIAOIIEeCs TEAO HAMATHIYNUBACTCA B HAIIPABACHHH OCH €O BPAIIICHHUS.

Takast MOAEAb MATHHTO-AHHAMO VAOBACTBOPACT BCEM TPEOOBAHHAM, HEOOXOAUMBIM AAfA €€
CyIIIeCTBOBAHUA U (DYHKITMOHUPOBAHUA.

CospaHMEe MAarHHTHOTO IIOASl B MAHTHM 3EMAH IIPOUCXOAHUT TaK ’K€, KaK M B AHMHAMO-MAIIIHHE C
CaMOBO30OYKACHHEM, TAC KATYIIKA IIPOBOAOB BpAINACTCA BO BHEIIIHEM MATHHTHOM IIOAe. Toraa sa cder
9ACKTPOMATHUTHON HHAYKIIUN B KATYIIIKE BOSHHKACT YACKTPUYCCKUN TOK I CO3AAET CBOE MATHHTHOE IIOAC.
OHO yCHAHBAET BHEIIIHEE MATHUTHOE ITOAC, 4 TOK B KATYIIIKE TOKE YBEAMINBACTCSL.

Koneuno, KuAKast MAHTHSA ITIAQHETEL — 9TO eIle He AnHaMO-MarmnHa. Ho ecAn B %KHAKOM IIPOBOAHUKE
BO3HHKAIOT TEIIAOBBIC TEYCHHUA PA3HBIMH CKOPOCTAMU U IIAOTHOCTAMH, TO IIOABAACTCA HEKafs CHCTEMa
TEYEHUN 9AEKTPOIPOBOAAIIEH KHAKOCTH, YTO AHAAOTHYHO ABIDKEHHIO ITIPOBOAHHKA. Koraa KmaAkmit
IIPOBOAHUK IIPX CBOEM OTHOCHTEABHOM BpAIIATEABHOM ABIDKCHHH (2, OHO CBf3aHO C TEM, YTO fAAPO
BpAIIa€TCA HE C TOH K€ CKOPOCTBIO, YTO M KOPA) IIEPECEKACT CHAOBBIE AHMHHH 9THX IOAEH. Toraa B Hem
BO3HHKAET SACKTPUYCCKUH TOK, CO3AAIOIINE MarHUTHOE IToAe. [Tocaearee ycrAamBaeT BHEIIIHEE 3aTPABOYHOE
IIOAE, 2 9TO, B CBOIO OYECPEAD, YCHAHMBACT ACKTPHYCCKHI TOK M Tak Aasce. [Ipormecc Oyaer mpoaoAsxaTscs
BIIAOTb AO YCTAHOBACHHSA CTAIIMOHAPHOIO MATHHUTHOIO IIOAf, KOTAA Pa3AMYHBIC AMHAMHYECKHE ITPOLIECCCEL
YPaBHOBECAT APYT APyTa.

OaAHAaKO TEOpHA TIHMAPOMATHUTHOIO AHMHAMO (IIPAaBHABHEE CKa3aTh, BCE JKE THIIOTE3d, ITOCKOABKY
9KCIIEPUMEHTAABHBIX AOKA3ATCABCTB IIOKA 9YTO HHKOMY IIOAYIHTb HE YAAAOCH) HE CTOAb THOKA, YTOOBI
OOBACHUTH BCE MHOIOOOpasme HAOAIOAAEMBIX (PAKTOB, CBA3AHHBIX C TE€OMAarHETH3MOM. 3AECh HE MECTO
IPUBOAUTE YXHUIIPEHUA W HATHKKA, C IIOMOIIBIO KOTOPBIX —CIEI[MAAUCTBl IIBITAFOTCA COBMECTHTD
necoBmectumoe. ITopoit mpeacraBadercsa 6oAee YOCAUTEABHON IIPOCTENIas CKa309HAA THIIOTE3a: B TAYOHHE
ITIAAQHCETBI CUAUT qCpT C pOFaMI/I n prTI/IT OI‘pOMHbII‘/‘I AHHCﬁHbeI MAar"HyT, BbI3bIBAA AaHOMAANH I'COMATHUTHOTIO
TOAAL[8]

1.3. CBoOIiCTBO MAarHUTHOIO IIOAA 3€MAU

MarantHOEe OAe 3E€MAM OIIMCBIBAETCA CEMBIO IIapamMeTpamMHm. AAH U3MEPCHHUA 3EMHOIO MarHuTHOTO
OAA B AFOOOI TOYKE, MBI AOAKHBI I/ISMCPI/ITb HaHpaBACHI/IC " HaHpiDKéHHOCTb IIOAfL. DTU KOMIIOHEHTHI MOTyT

obITh H3Mepensl B Dpcreaax (1 spcrea = 1 rayccy), Ho oOprano - B HanaTecaax (1 5T + 100 000 = 1 spcreay).
Hanpsxennocts MarauTHOTO 1T0AA 3eMan rpyoo mexAy 25 000 - 65 000HT (0,25-0,65 spcreaa).

I'eomarauTHOE IIOAE, U3MEPEHHOE B AFOOOI TOYKE 3E€MHOI IIOBEPXHOCTH, ABAACTCH COBOKYITHOCTBIO
HECKOABKHX MATHUTHBIX ITOACH, T€HEPHPYEMBIX Pa3AMYHBIME HCTOYHHKaMH. boaee gem 90% wm3amepsemoro
ITOASl TCHEPHUPYETCHA BHYTPH IIAAHETHI U B 3€MHOH KOpe. DTa 9aCTh TI€OMATHHTHOTO ITOAfl 9aCTO HA3BIBACTCA
IAQBHBIM MAarHUTHBIM ITOAEM. ['AaBHOE MAarHHTHOE ITOAE€ M3MEHACTCA MEAACHHO BO BPEMEHH H MOKET OBITH
onmcaHo TakuMu MaremaTmaecknumu MoaeAsmu Kak (IGRF) - mexaynapoanas reoMarHuTHASA PEKOMEHAyEMas
Moaeab, (WMM) - I'noGaapHass MarHUTHAs MOACAB. 'AaBHOE MATHHTHOE IIOAE€ CO3A2€T B MEKIIAAHETHOMN
CPEAE TIOAOCTD, HA3BIBACMYIO MArHUTOC(EPOH, TAC 3¢MHOE MATHUTHOE ITOAE IIPEODAAAAET B MATHUTHOM ITOAE
COAHEYHOTO BeTpa.[0]

MaruurHOE 1TOAE€ 3€MAM BBI3BIBAECT OOpa3OBaHHE HOHOCHEPHI M ABYX IIOACOB 3aPMKEHHBIX YACTHUIL
BOKpPyr 3eMAH. BHyTpeHHUIT 9KBATOPHAABHBIN ITOAC C HAHMOOABIIEH IAOTHOCTBIO YaCTHII PACIHOAOKEH HA
paccrosamu 0koAO 3600km OT moBepxHOCTH mAaHeTE. OH OIOACHIBACT 3EMAIO KOABILIOM OT 35° FOKHOIM
mpoTer A0 35° ceBepHOM IIHPOTEL BHEIIHUI ITOAC, COCTOAIME B OCHOBHOM W3 3ACKTPOHOB,
pacpoctpansercs A0 mmpot 65°. IToroxeHne B IpocTpaHCTBE, OOBEM U IMAOTHOCTD YaCTHII B HEM CHABHO
MEHAIOTCA, paccTosiHue OT 3eMAM KoAeOAerca B mpeaeAax 25—>50 Teic. kM. ['AaBHOE 3armuTHOE CBOWCTBO
3TUX TIOACOB B TOM, YTO OHH BBHIITOAHAIOT POAb AOBYIIEK AAA HAymHX OoT CoAHIIA 9acTHII, C OOABIIIIMHI
sHepruAMH. MarHUTHOE IIOAE, OTKAOHAA UX OT HAIIPABACHUA HAa 3EMAIO, BOBACKAECT B KPYrOOOOPOT BOKPYT
ITAQHETEL

3amMedeHO, YTO ECAH ABHIATBCH OT 9KBATOPA K ITOAFOCY, TO YHCAO ITOIAAAFOIIHNX HA 3EMAIO 32aPAKEHHBIX
YaCTHII HECKOABKO Bo3pacraer (mpumepro Ha 10%). B crparocdepe mmporssii addekt B HECKOABKO pa3
OoabIrre, gem Ha ypoHe mMopA. Ha Bepxmell rpamumiie atMocdepsl HHTEHCHUBHOCTD KOCMHYECKHX AyYCH B
palioHe 9KBaTOpa B 5 pa3 MEHbIIIE, UM B IHOASPHBIX 0OAACTAX. B 5TOM CKa3bIBaeTCA OTCYTCTBHE IOCTOSHHBIX



IIOACOB 3APMKEHHBIX YACTHUI[ HAA ITOAAPHBIME — obAactTAMH. OAHAKO 3TO YBEAMYECHHE HHTECHCHUBHOCTH
KOPITYCKYAAPHOTO ITOTOKA B IPHIIOAAPHBIX PAaHOHAX CPABHUTEABHO HEBEAHKO U HE IIPEACTABAACT OIIACHOCTH
AAST OKII3HI.

B MarHHTHOM ITOA€ DAEKTPUYECKHE YACTHULBI ABIKYTCA IIO CIIHPAAH:
TPAEKTOPUA YACTULIBI KAK ObI HABUBACTCH HA IIHAUHAP, IO OCH KOTOPOIO IIPOXOAUT
cuAOBaf AHHHA. PaAHyc 9TOrOo  BOOOPaKAEMOIO IIMAMHAPA 3aBHCHT  OT
HAIIPSKEHHOCTH IOAS 1 3Heprun yactunel. [Ipumepro 99% sHepruynbx gacTuil,
«IPOOHUBAIOIINX» MATHUTHBIH 9KPAaH 3EMAH, ABAAIOTCA KOCMHYCCKHMH AYYaMH
raAAKTHIECKOTO IIPOUCXOKACHHA, U AHUIIL OKOAO 1% obpasyercsa Ha Coanrre. [9]

Bcro o0AacTb OKOAO3EMHOTO IIPOCTPAHCTBA, 3AIIOAHEHHYIO 3apPAKEHHBIMHI
YACTUIIAMH, ABIDKYIIUMHCA B MarHUTHOE IIOA€ 3eMAH, Ha3pBaroT MarHmtocdepoin. OHa OTA€AGHA OT
MEKIIAAHETHOTO IIPOCTPAHCTBA MATHUTONIAY30H. BAOAD MArHHTOIIAy3BI YACTUIIBI KOPIYCKYASPHBIX ITOTOKOB
(«COAHEYIHOTO BETPa») OOTEKAIOT MarHUTOCEPY.

1.4. I3meHeHuA B MATHUTHOM IOA€ ¥ HOHOCepe 3eMAn

Eme B XVIII Beke OBIAO 3aMeYEHO, YTO MATHHUTHOE IIOAE 3eMAM  MOKET HCHBITBIBATH
KpaTKOBpeMeHHbIe n3MeHeHnsA. CKAOHEHNE U HAKAOHCHHE H3MCEHAIOTCA M KOACOAIOTCA MHOTAA B TE€YCHIE
MHOITX 9aCOB, 4 ITOTOM BOCCTAHABAHMBAIOTCA AO IIPEKHEIO YPOBHA. DTO ABACHHC HA3BIBACTCA MATHHUTHOMN
Oypei u ee BAUAHHUE APKO OTPAKAETCA B CEBEPHBIX CUAHUAK. MarHUTHBIE OYPH 9aCTO HAYHHAIOTCH BHE3AITHO
U OAHOBPEMEHHO BO BCEM Mupe. B BBICOKHX IMpOTaX BO BpeMsA BO3MYINEHUII MATHHTHOIO ITOAA
HAOAFOAAIOTCA HOAAPHBIE cuAHIA. OHI MOIYT IIPOAOAKATHCA HECKOABKO MIHYT, HO 9aCTO BUAVMBI B TCUCHUE
HECKOABKHX 9acOB. [ToAfIpHBIE CHAHUA CHABHO Pa3AMYArOTCA O (POPME, HBETY U HHTCHCHBHOCTH, IPHUYCM
BCC 9TH XAPAKTEPUCTUKH HHOIAA OYEHb OBICTPO MEHAIOTCA B MaAEHBKOM orTpeske Bpemenn. Crexrp
ITOAAPHBIX CUAHHE COCTOUT U3 SMUCCHOHHBIX AMHHI H ITOAOC.

BosmyIieHus MAarHUTHOTO IIOAA COIPOBOMKAAIOTCHA TAK/KE HAPYIICHUAMU PAAHOCBASH B ITOASPHBIX
pationax. [lpuanHoil HapyIeHHs ABAAIOTCA M3MEHEHNA B MOHOC(EPE, KOTOPHIE O3HAYAIOT, YTO BO BpeMsd
MArHUTHBIX OyPb ACHCTBYET MOIITHBIH HCTOYHUK HOHHU3AIINN.

bBeiro ycTaHOBAGHO, YTO CHABHBIE MATHHTHBIE OYPH IIPOMCXOAAT IIPH HAAUMYHH BOAHM3H IIEHTPA
COAHEYHOTO AMCKAa OOABIIMX rpymm mATeH. I[Tocaeayromme HAOATOACHHSA ITOKA3AAN, 9TO OYPH CBA3AHBL HE C
CAMHMH IIATHAMH, & C COAHCYHBIME BCITBIIIIKAME, KOTOPBIC ITOABAAIOTCSA BO BPEMs PasBUTHUSA IPYIIIBI IIATCH.
Kecrroe msayuenne Berpikn Ha CoAHIle BEI3BBaeT B HoHOChEpe 3eMAN pe3koe AOOABOYHOE YBEANICHHE
HOHHU3AIUH. DTO COIPOBOKAACTCA BO3ZHUKHOBEHUEM IIOTOKOB H BO3MYITICHHEM OOIINEr0 MATHUTHOIO ITOASA
3eman. Bo BpeMs BCIBIIIKM OCOOCHHO YCHAMBAETCH HANOOACE KECTKHH KOMIIOHEHT PEHITCHOBCKUX AYYCH,
KOTOPBIIl YBEANYMBAET HOHM3AIMIO TAaBHBIM O0OpazoM B moHocdepHom caoe D (B 5-10 pas). Caoit
HAYHMHACT CHABHO IIOTAOINATH KOPOTKHE PAAHOBOAHBI, HpumepHo A0 100 M, m OTpakaTh AAHMHHBIC
KHAOMETPOBBIE BOAHBL IlepBoe - HPHUBOAUT K 3aMUPAHUIO PAAMOCABIIIIMOCTH HA KOPOTKHX BOAHAX, 2
BTOPOE - K YCHACHHIO CABIIIINMOCTH AAACKHX CTAHIIMI HAa AAMHHBIX BOAHAX. KopmyckyaspHoe maaydenme
CoAHIIa, TaK/Ke CBA3AHHOE CO BCITBIIITKAMH, BBI3BIBACT MATHUTHBIE Oypy 1 rtoAdpHble cuanus.[10]

Kopnyckyasapuprii  motok  Coanma  (kpacHble
CIPEAKH Ha PHCYHKE 2) ABIIKETCA CO CKOPOCTAMH B
cpeanem okoao 1000 km/cex. On aocruraetr 3eMAIO
yepe3 CYTKH IIOCA€ HaOAIOAEHHA XpOoMOC(EepHON
BCHBIIKA.  DTOT  IOTOK  IPEACTABAAET  COOOH
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I HHTHHC MAarHUTHBIM IToAeM 3eMAn. KOopIycKyAfpHEI ITOTOK B

\ ji;p C(;epc ABIZKECHHH COIIPOBOKAAETCH COOCTBEHHBIM MATHUTHBIM

| —— IIOAEM. [Tocaeanee  mpensATCTBYeT — ABHAKECHHIO

) / MOHM30BAHHOIO Ta3a IIOIIEPEK MATHUTHBIX CHAOBBIX

</ 4 AmHUI. B pesyAprate  KOPHYCKYAAPHBI — ITOTOK

KopriyckyAspbiit e 1T | Puc2 OCTaHaBAUBAETCA, AePOPMHUPYA IIPU STOM MATHUTHBIE

notox CoAHIIA

CHAOBBIE AMHUU (Ha ydacTke 1 pucyHKa 2), T.e. BHI3BIBAA
BO3MYILCHHUA MATHUTHOTO ITOAA 3EMAH — MarHHTHBIC
Oypu. B 3aBucnMocTH OT CHABI U OOBEMa KOPIIYCKYAAPHOIO IIOTOKA, TAYOHHA M IIAOINAAb AedpopMariun
MOZKET MEHATBCA.




Bosmymenna HaumHArOTCA Ha YPOBHE 3KBATOPa 3EMAM H IIO XOAY AGAMTCH HAa ABE YaCTH: B CTOPOHY
CEBEPHOTO M FOKHOTO MOAyImapuit (kpyru 1, 2 m 3 ma pucynke 3). BosmyIieHaple MATHUTHEIE ITOTOKH 3EMAN
CO3AAIOT MArHUTHBIE BUXPHU Ha PA3HBIX yJacTKaX. MarHUTHEIE BUXPH
MOIYT AOCTHIATh CAOH HOHOC(EPH HAa Pa3HBIX IMHPOTAX U
POMKAAFOT TaM 3SAEKTPOMATHUTHBIC BHXPH. DAEKTPOMATHHUTHBIE
BUXPH HUMEIOT CTPOIYIO HAIIPABACHHOCTD: HA CEBEPHOM ITOAYIIIAPUI

DAeKTpomar-

HUTH
B UOH

MarauTsoe
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- IPOTHB YaCOBOHM CTPEAKH, B IOKHOM — IIO 9YaCOBOHM CTPEAKE.
| OAHaKO HAIIPaBAEHHOCTD BPAICHUA KPYTOBEPTH MOMKET MEHATHCH B
|| mportuBomOAOIKHYFO  cTOpOHY, ecam  AebOpMAIIMA  HAYHHAET
|| moaHmMaThCs OT moHOChEpH BBepX. HampaBaeHHOCTD CcMmereHus
KPYTOBEPTH IIOAYYAIOT H3-34 BPAICHNUA 3EMAN C 3aI1aAd HA BOCTOK.
BosHukimmme BHXpH CO3AQFOT AHOMAABHBIC 30HBI, TA€ IIAOTHOCTD
/ IPABUTALIMOHHOTO ITIOTOKA MEHACTCS BO BPEMECHM. B BEpXHHX CAOSX
atMOCepbl  YACTHIBI  KOPIYCKYAAPHBIX  IIOTOKOB  CO3AAIOT
AOIIOAHHUTEABHYIO ~ HOHHS3AIIHIO, KOTOPas H3MCHACT  YCAOBHUA
IIPOHHUKHOBCHHS TPABHTALIMH, M BO30YKAAET €¢ aHOMAaAHIO. Bech
3TOT IIPOLIECC CO3AAET KOACOAHNE YPOBHS BAUSHIS IPABUTALINN HA PA3HBIX YIACTKAX [OBEPXHOCTH 3EMAM.
Bce nsmenennsa B monocdepe 3eMAn HaIpAMYIO cBA3aHBI ¢ cocTosHueM COAHITA.

1.5. BAuAHMEe MarHUTHOTO MOAA 3€MAU HA IPABUTALIUEO
Ilpuposa HaseAHAa YE€AOBEKA CIPEMACHHEM K OOHAPY>KE€HHFO HCTHHBI. Lurmrepor

Heftrpuao — HOCHTEAH IPAaBHTAIINN HE 3aXBATHIBAFOTCA MATHUTHBIM IIOAEM 3EMAHM, OAHAKO OHH YETKO
pearupytor Ha Hero. Ilpm 9TOM B 32aBHCHMOCTH OT HAIIPABACHHH 3ACKTPOMATHUTHBIX BO3MYIIEHHN B
noHocdepe u Aurocdepe 3eMAH, IOTOK IPABUTAIMU OOAAAAET CIIOCOOHOCTBIO CIPYIIIMPOBATHCA HAU
choKycupOBaThCA.

IToA BAMAHIEM MATHHTHOTO IIOASl IPABUTALINA IIPHOOPETACT OIIPEACACHHOE CBOHCTBO. OHA CTAHOBHTCA
LIEACHAIIPABACHHON H OKA3bIBACT HAIIPABACHHOE BO3AcHcTBHE. HOoCHTEeAp IpaBHTAIIMM B MArHUTHOM IIOAC
OPHUEHTHPYETCA, B PE3YABTATE €IO BAHAHHME HAa MATEPUAABHOE TEAO IPHHHMAET HAIIPABACHHBIA XapakTep.
Taxoe CBOWMCTBO MArHUTHOTO IIOAf XOPOIIIO BUAHO HA IIPUMEPE IIAAHET COAHEYHOH cucremsl. Hanpumep,
uMes COOCTBEHHOE MATHHTHOE ITOAE, 3EMASl BpAIAeTCA BOKPYT COOCTBEHHOI ocH, a AyHna u Mepkypuii, u
HeKOTOpbIe cIyTHUKN 1AaHeT COAHEYIHOI CHCTEMBI, KOTOPBIE HE MMEIOT COOCTBEHHOIO MATHHTHOIO ITOAS
HAM OHO OYEHb CAa0O, HE MOIYT BPAINaThcf BOKPYI COOCTBEHHOMH ocu. Benepa, mmerormas coOcTBeHHOE
MATHOTHOE IIOA€ C IIPOTHBOIIOAOKHBIMH  ITOAFOCAMH, YEM APYIHME IIAAHETBI, BPAIACTCH B
IIPOTHBOIIOAOKHYIO CTOPOHY.

1.6. MlaBepcusa MarHUTHOTO 110AA 3eMAT

B 060-x roaax aBaamaroro Beka reodmsuku E. Teape m C. Il DBypaamxas wnccaeaoBasn
TEPMOHAMATHUYEHHOCTh OOOMCKEHHBIX YEAOBEKOM OOpAas3IlOB TAHMHEI (BpeMsA OOMKHIA YCTAHOBACHO IIO
APXCOAOTHYECKUM  AAHHBIM). OTO IIO3BOAMAO IIOCTPOHTH KPHUBYIO H3MCHCHHSA  HAIPHKCHHOCTH
reomarHuTHOrO 1oAfl 3a nmocaeauue 5000 - 10000 aer. Or Hamumx AHEH B AyOb BEKOB MArHHUTHOE ITOAE
IIAABHO HAPACTAET, AOCTHIAA MAKCUMyMa IIPUMEPHO B HadaA€ HOBOH apsl. B ToT mepmoa ono 6s1r0 B 1,5 pasa
OOABIIIE COBPEMEHHOTO. 3aTe€M IIOAE HAaYMHAET YOBIBATh BIAOTE AO IV ThIC. AeT A0 H. 9. Beamumma
marauTHOTrO 1M0oAA 5000 - 6000 Aer Ha3aA OblAa B 2 pa3a MEHbIIE, YeM B Hacrosiiee Bpema. Ecan ABuratbes
eIre AAABIIIE ITO IIIKAAE BPEMEHH, TO IIOAE€ BHOBb HAYHET BO3pacTtarh, XOTd, Kak otMedaeT C. I1. Bypaankas,
AAfl YBEPEHHBIX BBIBOAOB AAHHBEIX HEAOCTATOYHO. Takum 0OpasoM, HET COMHEHHH B TOM, YTO OCHOBHAA
AHUIIOABHASl YACTh MATHUTHOTO ITOAf 3E€MAHU HCIBITHIBACT KOACOAHHSA, BEPOATHO HMEIOIINE ITEPHOAMIECKIH
xapakrep. Bosmokmbiil mepmoas mamenenmi 1mmoaa mpessimaer 6000 aer. CAeAyer OTMETHTH, UTO €CAU
MAaKCHMAABHBIC 3HAYCHHA IIOAA 3aMEPEHBI TOYHO, TO MHUHHMAABHBIC BEAHMYHMHBI HAIIPSKEHHOCTH ITOAA
HensBeCTHSHL. [11]

C IIOMOIIBIO ITAAEOMATHETH3MA YAAAOCh YCTAHOBUTH OAHO HHTEPeCHOE (DH3UIECKOE ABACHHE,
COIIPOBOKAQIOIIICECH PE3KUM H 3HAYUTEABHBIM II0 BEAHWYHHE YMEHBIICHHEM HAIPMKEHHOCTH MATHHTHOIO
oAd. VIzydeHme MarHUTHBIX CBOICTB I€OAOTHYECKOIO pa3pe3a IOPHBIX IIOPOA ITOKa3aA0, YTO B IIPOLIECCE



OCaAKOHAKOIIACHUSA CEBEPHBIN M FOKHBIH MATHUTHBIC ITOAIOCHI MEHAAMCH MecTamu. [IpoucxoAmaa nHBepcns
3HAKO-MATHHUTHOIO IIOAA. B HEKOTOPBIX TI'€OAOIMYECKHX IIEPHOAAX OBIAO IO HECKOABKO HHBEPCHI
MAarHuTHOTO IOoAfl. He MeHee AeBATH MHBEPCHI IOAA IIPOM3OIIAO B ITOCACAHHI IAHMOIICH-YETBEPTHIHBIN
OTPE30K I€OAOrmYecKoro BpemeHu, AAmbimmics 11 man. aer. I[TocAeaHAs MHBEpCHA MATHUTHOIO ITOAS Ha
HAITIeH ITAQHETEe OTMEYEHA B HaYaA€ YETBEPTUIHOIO epruoaa, T. €. 500-800 Tric. Aer HazaA. CauTaroT, 9TO B
CpPEAHEM ITOAE OAHOTO 3Haka cyriectByeT He meHee 500 teIc. Aer. [11,12]

B moment wummBepcnm BeAmumHa HOAf yMeHbImaerca A0 0,3 OT HOPMAaABHOM, a €CAM YYECTb
IIPEAIICCTBYIOIIUI YMEHBIIICHUIO HEKOTOPBIH «CKAYOK» €r0 BEAMYMHBI, TO OOINAas aMIIANTYAA YMCHBITICHUA
IIOASl TIPUMEPHO PaBHA €rO HOPMAABHON BeAmdmHe. [Iporiecc MHBEPCHH MATHUTHOIO IOAf 3EMAH H3yYCH
AHIIIb B HepBOM HPI/I6AI/I}KCHI/II/I. He HCKAIOYCHO, 9YTO FAaBHy}O pOAI) B I/IHBCPCI/II/I MAarHHUTHOTI'O ITIOAA I/II‘pQ.CT
COAHEYHAA IPABUTALINA, KOTOPas MEAACHHO OKa3bIBACT CMEIICHHOE BAMAHHE Ha OCh BpareHnsa 3emam. Ilo
9TOW IPUYHHE OCh BPAICHHA 3EMAH B HACTOSAIIEE BPEMA HAXOAHTCA B HEKOTOPOM OTKAOHEHUHU OT CTPOTOH
LIEPIICHAUKYAAPHON AMHHH K IIAOCKOCTH OPOHTHEl 3EMAH.

Aerxko moHATh, YTO OPraHHIECKON KU3HBIO HAIIICH IAAHETBH HACTYIIACHIE MHBEPCHH MATHHTHOIO IIOAS
BOCIIPUHUMAAOCH KaK TPAaHAMO3HasA KatacTpoda. BeAp yMeHbIIeHHE HAIIPAKEHHOCTH MATHHTHOIO IIOAf B 3
pasa AOAKHO BBI3BATh YMCHBIIICHHE CKOPOCTH BpAIIECHHUA IIAAHETBI BOKPYr coBeii ocm. Toraa
IIPOITOPIINOHAABHO YBEAUYIHTCH YPOBEHD KOCMUYCCKON PAAHAIIMH Ha 3eMAE. YMEHBINCHICE HAIPHKCHHOCTH
ITOAA TIPOUCXOAUAO HA IPOTMKEHUN CTOACTHSA, B TEUCHHE KOTOPBIX )KUBOMY MUPY OBIAO HEOOBIYAHHO TPYAHO
IIPUCIOCOOUTHCA K PE3KOMY YBEAMYICHIIO KOCMIYECKOH PAAHALIHL.

CmMeHa MArHUTHBIX IIOAFOCOB IIPOUCXOANT ITOUTH KakAble 500 ThIC. A€T M3-32 U3MEHEHUA HAITPABACHHA
TEUEHHUA B TOAIIE HAITEH ITAAHETHI OIPOMHBIX MacC KHAKOIO 7KEA€3a, ABIUKYIIIUXCA BOKPYI TBEPAOIO fAAPA
3eman. HplHENTHUI IIepHOA PACIIPEACACHHSA MATHUTHBIX IIOAFOCOB 3aTAHYACHA - OHHM HE MEHAANCH MECTAMMU
yike 0oaee 750 teic. Aet.[11]

Cmena MarHUTHBIX ITOAFOCOB Ha IIPOTHUBOITIOAOKHBIN 3HAK, HE MOKET IPOU3OHTH 32 KOPOTKHH CPOK U
MOMEHTAABHO, TaK KaK BpAIIAOINEecs AAPO IIAAHETHI HIPAET POAb IHPOCKOIA M HE AAeT OBICTPOI
[IEPCOPUCHTALINN €rO BPAIICHHUA. TaKOH IIPOLECC MOMKET AANTBCA AOATO U AOAKCH IIPOHCXOAHUTDH
ITIOCTEIICHHO, C MEAACHHBIM IICPEMEIIICHIEM MATHATHBIX IIOAIOCOB, TaK KAK OOPa3OBAHME M HNCYC3HOBCHHE
MArHUTHOTO IIOASl IIPAMO 3aBHCHUT OT BPAINIECHHUS ITAAHETHL.

EcAm, cMeHa MATHHTHBIX IIOAFOCOB IIPOMCXOAHT B BHAE KYBBIPKA, TOLAA BpAIIECHHE ITAAHETHI
OCTAHOBHUTBCS HA HEKOTOpOe BpemsA. B pesyaprate mcuesHer neHTpoOEKHas cmAa. Tak Kak ypOBEHb
IPaBUTALIMOHHOTO ITIOTOKA M CHAA CXKATHA IIPH 9TOM OCTACTCA 0Oe3 M3MEHCHMUSA, IIPOU3OHACT MAKCHMAABHOE
YMEHBIIICHHE OODbEMA IIAAHETBL. DTO IIPUBEACT K MHOIOYHCACHHBIM —KATAKAM3MAM, aHAAOTHYIHBIM
OuOAeCKOMY BCeMHPHOMY I1oTOITy. Antocdepa i MaHTHA 3EMAU YMEHBIITHTCA B OOBEME, IIPOIIECC KOTOPHIX
COIIPOBOKAACTCA CEHCMUYCCKUME ABACHHUAME. MoOps M OKeaHBI Pa3AUBAIOTCA U IIOKPOIOT BCIO ITOBEPXHOCTD
3eman. JKuBble OpPraHU3MBI HCIIBITBIBAIOT OTPOMHYIO CHAY IIPUTHKCHHSA, 9TO IIPAKTHYICCKHH Pa3SAABUT UX U
cuAroruT. AyHa M3MEHUT TPAEKTOPUIO CBOEH opOuThL. Uepes HeKOTOpOe BpeMsA IIAAHETA HAYHET BPAITICHIE,
TOABKO B IIPOTHBOIIOAOKHYIO CTOPOHY.

II. Boamymenus B nonocdgepe u aurocdepe
2.1. CelicMuyeckye ABACHUA U SAECKTPOMATHUTHBIE BO3MYIIEHUA

OmnpeAeAeHHBIH HHTEPEC IIPEACTABASIOT UCTOYHUKH U IIPHYNHBI BOSHHKHOBEHHA aHOMAAUNH B yPOBHE
ITAOTHOCTH TPAaBUTAIIMH. B IToOcA€AHEE BpeMs yUEHBIE M UCCACAOBATEAN OOPATUAM BHUMAHHE HA IIPUCYTCTBHE
SAEKTPOMATHUTHON aHOMAAUH B MECTaX 3EMACTPACECHUI U U3BEpPKEHUA ByAKaHOB. OHH IIPEAAATaIOT CIIOCOO
IIPOTHO32 3EMAETPACEHHH C ITOMOIIBIO PAAMOBOAH, KOTOPHIH 3aKAFOYAETCA B aHAAM3E 3AEKTPOMATHHTHOI
cocraBAfroreil B nonocdepe 3emAn.

[TepeA CHABHBIME 3EMAECTPACCHHAMH HAOAFOAQFOTCA PA3AMIHBIC AHOMAAMHM HaA SIHIEHTPOM. Tak,
3adpuKCHpOBaHBI CBedyeHne HeOa - mmepeA karactpodpoii B Arxabaae B 1948 roay, Apkume cpersimecs
moAocsl Hap Tamkerrom - B 1966 roay. IlpomcXOAWT aKTUBH3AIMA SACKTPOMATHUTHBIX ABACHHH —
CAMOIIPOU3BOABHOE ~ 3arOPAaHHE AFOMHUHECIICHTHBIX AaMII, COOM B pPadOTe KOMIIBIOTEPOB H OBITOBOIT
TEXHUKH, IIPOOON HU30AALIMH KaOEACH, IACKTPH3AIUA TOPHBIX IIOPOA. Y30eKCKHe yaeHble mepeA l'asamiickum
3EMACTPACEHUEM PETUCTPUPOBAAU IIOBBIIICHHBIN YPOBEHb JAECKTPOMATHHTHOIO H3AYYCHHA, KOTOPBII
HApACTaA B TEYCHHH 5-0 9aCOB, 4 IIOCAE TAABHOTO TOAYKA IOHH3UACH AO O0OBbraHOro yposHs.[13] Ha ocuose
CTATUCTHYECKOH OOPaOOTKU IIOAYYEHHBIX AAHHBIX CAEAAH BBIBOA, YTO 3EMACTPACCHHAM IIPEAIICCTBYET
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HIOBBIIICHHE dAeKTpoMarHuTHOro hoHa Ha 85-90 mporenros.[14,15] Kasaxcrancknii yuensii Aapkuna B.M.
IIPEAAATAET METOA IIPOTHO3a 3EMACTPACEHUI C IOMOINBIO paAnoBOAH. CyTb ee METOAA 3aKAIOYACTCA B
AHAAH3E DACKTPOMATHHTHOI COCTaBASFOIIECH B HOHOCEpE 3EeMAH.

AHAAN3 OKCIIEPHUMEHTAABHBIX AAHHBIX, OCYIIECTBACHHBIN poccuiickuM yueHbiM Kyconcknm O.A.,
IIOKA3aA, 9TO CEHCMHYECKHE ABACHHSA OAHO3HAYHO COIIPOBOKAAIOTCA IEOMATHUTHBIMH BO3MYILICHUAMM.
Or1croaa MOKHO 3aKAIOYHTH, 9TO MEXAHN3M HHHIIMHPOBAHUA 3EMACTPACEHHUN HMEET OOIIHE YEePThl U
IIPUPOAA UX OAMHAKOBa. [IpHypodYeHHOCTD 3€MAETPACEHMH K MATHHUTHBIM OYPAM HAH CIIOKOMHOMY ITOAFO
HOCHT 3aKOHOMEPHBII XapaKTep U OOHAPYKUBAECT HEAHHEHHOCTD IIpoIiecca (DOPMUPOBAHUA IIPEATIOCBIAOK K
BO3HHKHOBEHHIO 3EMACTpAceHHII B pernone.  VccaeaoBanme cocrofnns HOHOCKEPH II0  AAHHBIM
o0OcepBaTOpUM HAa MECTE SKCIIEPHMEHTA IIOKA3aA, UTO 3EMACTPACCHHA COBIAAAIOT C BO3MYIICHHAMH B
noHocdepe, BRIPAKAIOIIIMICA B BOAHOOOPa3HOM M3MEHEHHH HOHU3AIINN CPEAHETO CAOA HOHOC(EPHI U €ro
BBICOTBI B TEYECHHE MHOIHUX YacOB. BO BCeX CAyYafxX pPErHOHAABHBIE 3EMACTPACEHUA COIPOBOKAACT
ITIOHIKEHNE HOHHU3AIUN cAoA. HermocpeAcTBeHHO BO BpeMs 3eMACTPACCHUI HOHHU3AIHUA YMEHBIIIAAACH DOACE
YeM B TPHU pas3a. 3a Jac-ABa IIEPEA 3EMAETPACEHUEM CAOM omyckaAcs.[10]

Takum 0OpasoM, COCTOAHHE CPEAHErO CAOS MOHOC(EPH HMMEET OAHMHAKOBYIO 3aKOHOMEpPHOCTh. OHa
BBIPAKACTCA B HAAWYHNN BO3MYVIICHHH B CAOEC B TEYCHHE CYTOK M OOA€E, OIYCKAHHH CAOSl IIEPEA
3EMACTPACEHUEM ¢ IIOHIDKCHHN HOHU3AIMH CAOSA BO BpeMsA 3EMACTPACCHHA. ODTO TAKKE MOXKET
CBHACTEABCTBOBATH OO HMACHTUYHOCTH IIPUYNH BOSHIUKHOBECHUSA 3EMACTPACCHIH.

2.2. MoHocdepa 3eman

Harmra mmaanmera okpyzeHa HOHOCEPOH - CAOEM Pa3peKEHHOIO HOHU3UPOBAHHOTO Ia3a Ha BBICOTAX OT
50 Ao 500 km. Tam TeKyT MOIIHbBIE 9ACKTPHUIECKUE TOKH, KOTOPBIE HAa CEBEPHOM ITOAIOCE IIPOSABASCTCA B BHAE
noAdpHoro cusauA. B mpeaeaax armocdepubix caoes mesocdepa, Tepmocdepa u sk30cdepa, IPOUCXOAUT
MOHU3AIUA BO3AYXA - SHAOTEPMHYECKUN IPOIECC OOPa3sOBAHMA HOHOB U3 HEHTPAABHBIX aTOMOB HAH
MOAEKyA. CKOpOCTh HM3MEHEHHA HAIIPABACHHA 3THX ASAEKTPUYECKHX IIOTOKOB OYEBHAHA IIO AMHAMHKE
repeAnBaHusA ceBepHOro cuAnuA. [lopoil OHa AOCTHIaeT HECKOABKO THICAY KBAAPATHBIX KHAOMETPOB B
cekyHAy. Momocdepa ©  PacHOAOKEHHBI HIDKE CAOH O30HA IIOTAOINAIOT YABTPAaUOAETOBOE U
pertreHoBckoe usaydenne Conra.

OCHOBHOII HMCTOYHHK HMOHH3AINH 3E€MHOH aTtMocdepbl — YABTPaAPHOAETOBOE H PEHTITEHOBCKOE
n3aydenue COAHIIA, BO3HUKAIOIIEE I'AABHBIM OOPa3sOM B COAHEYHOH xpomocdepe u kopone. Kpome Toro,
Ha CTEIICHb MOHU3AIIUN BEPXHENH aTMOCHEPH BAHAIOT COAHEYHBIE KOPIIYCKYAAPHBIE IIOTOKH, BO3HUKAFOIIINE
BO BpemA Berbimek Ha COAHIIE, 4 TaKkKe KOCMIYECKHE AYIN U METEOPHUTHBIE YACTHITHI.

HMonocdepa mpeacraBager coOOIf  cMechb Ta3a M3 HEHTPAABHBIX aTOMOB M MOAEKYA C
KBA3MHEUTPAABHOM IIAA3MOM, B KOTOPOU YUCAO OTPUIATEABHO 3APAKEHHDIX YACTHUIl AUIIL IIPUMEPHO PAaBHO
YHCAY ITOAOKHTEABHO 3aAPAKEHHBIX. UHMCAO 3apAKEHHBIX YACTHIL:
300K F—_ ATOMOB KHCAOPOAQ, MOAEKYA OKHCH a30Ta H CBOOOAHBIX

SAEKTPOHOB HA OAMH KYOHYECKHII CAHTUMETP BO3AYXa COCTABAACT
Fi 15 116
B cpearem 107-10°. [17]

HNonocdepa Oviaa obHapyxena B Hauare 20 Beka, KOraa

100km E £ OKCIICPHMCHTAABHBIM ~ IIyTEM  ABYMS  IPYIIIAMHA  yYCHBIX:

_ aaramdanamu  E.Ommatonom m M.bapmerom m amepukaHmamun
Ot I'.bpetitom 1 M. TproBOM OBIAO YCTAHOBAEHO CYIIIECTBOBAHHE HA
BEICOTAX OT 50 KM CAOf, OTpaKaroIero paAnoBOAHEL CAOI 3TOT,
IIOAYYHUBIINNA Ha3BaHUE «CAOH Xesucariaa-Kenneaam» wussecren
HaM Kak cAoi E nmonocdepsr.

OT crereHH HOHU3AINN OKPYKAIOIIETO BO3AYXA 3aBUCHT dAEKTPOIIPOBOAHOCTH aTMocdepsr. [Toaromy
B HOHOC(PEPE 9AEKTPOIIPOBOAHOCTD BO3AYXA B 10" pa3 OOABIIIE, UM Y 3€MHOH ITOBEPXHOCTH.

Honocdepa (puc.4) He OAHOPOAHA: B HEH BBIACASIOTCA 3 CAOA € MAKCHMaAbHON moHm3anueil: D, E u
F. Ho u B mpoMexyTKax MEKAY 9THUMU CAOSAMH CTEIIEHb MOHHU3AINU aTMOCHEPBI OCTAETCA OYEHDb BBICOKOM.
Yacrto BO3HHKAIOT OOIIHPHBIE CIIOPAAMYECKHAE CKOIACHHA JAEKTPOHOB, KOTOpPBIE HOCAT HAa3BaHNE
3AEKTPOHHBEIX OOAAKOB.

Camprii mHokHIE 13 noHOChEpHBIX cAoeB — cAoH D. Ero rpammmsr aexar mexay 60 m 90xm mHaa
roBepxHOCTBIO 3eMan. Monusarus Bozayxa B caoe D Boiparkena caado.

200km

HOYb ACHb

Puc.4
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B ocroBe nonmsamuu crost D Aexur msaydenue Boaoopoasa cepun Aafiman-aabda ¢ AAMHOW BOAHBI
121,5 manomerpa u okcuaa azora (NO). IIpu BreIcokoit aktuBHOCTH COAHIIA HOHM3HPYFOTCA Takke N, i O,.
MakcHMaABHAS TIAOTHOCTD 3aPSIKEHHBIX gacTurl coctaBasger 10°-10° e’

Caoit D menocrosnen. MakcuMaAbHAsA CTEIIEHb MOHU3AIMH BO3AYXa IIPUXOAUTCHA HA CBETAOE BpEMS
CYTOK, KOTAa m3AydeHne COAHIIA MaKCHMAABHO. B IOAAPHBIX permoHax 3eMAH B PE3YABTATE COAHEYHBIX
IIPOTOHHBIX COOBITHIT (BBIOPOCHI IIPOTOHOB, HcIycKaeMbiX COAHIIEM, YCKOPEHHBIX AO OYECHb BBICOKHX
SHEPIUIl ANOO BO BPEMsA COAHEYHBIX BCIIBIIICK AMOO ITOTPACEHUI, CBA3AHHBIX C BRIOPOCAMU KOPOHAABHOMN
MAacCBl) HOHH3AIUA CAOS D MOXKET AOCTHraTh HEOOBIMANHO BBICOKOrO ypoBHA. [loaoOHBIE cOOBITHA B
HIDKHEH HOHOC(Epe ITOAYINAN HA3BAHHE «ITOAAPHAA IIIAIIKA IIOTAOIIECHUM. B 91O Bpems Ha CpoK OT 24 A0
48 YacoB IIPOMCXOAUT 3HAYNTEABHOE YAVYIIEHHE IIOTAOINEHHUSA PAAMOCHUTHAAOB, ITOCBIAAEMBIX HAA
IIOAAPHBIMU PETHOHAMM, YTO CIIOCOOCTBYET ITOKPBITHIO PAaAHOBEIIAHIEM OIPOMHBIX ITAOIMAaAch. B Témmoe
BpeMsl CYTOK OCTATOYHAas MOHU3AIMA CAOf CBA3AHA C BO3ACHCTBHEM TAAAKTUYECKUX KOCMHYECKUX AyYEH.
Muoraa MOHU3AIHUA 1 BOBCE IIPEKPAIIIACTCA.

Bropoii caoit monocdeprr — Caoit E. Hmknas rpannma cros E mpoBoAnTcs IO BEpXHEH rpaHnIie
HkeAexkarero cros D. Bepxuaa — na Boicore 120 km.

WMonmusarua Bozayxa B caoe B BeI3BaHA TOH ke HPHYMHOM YTO M HOHH3AIHUA BO3Ayxa cros D:
KOPOTKOBOAHOBBIM ~ HMAM  PEHTIeHOBCKUM  m3AydenuemM  CoAHIA, a  TakkKe  AAHHHOBOAHOBBIM
YABTPAHOAETOBBIM H3AYIeHnEM. [ AOTHOCTD MAA3MBI 3A€Ch BhITie: A0 10° wacTurr B cv’, HO B TEMHOE Bpems
CYTOK CTEIIEHb HOHHU3AIUN BO3AYXa 3HAYUTEABHO COKPAIIAETCHA, OCTABAACh BCE K€ AOCTATOYHOM AAA
OTPAKEHUA PAAHOBOAH. PexoMOMHAIINA HMOHOB (IIPOIlecC OOparHBIM moHHU3annu) B cAoe B maer odens
BBICTPO, TOITOMY HOUYBIO ITAOTHOCTh HOHOB MOKeT cHIKaTbcs A0 107 em’. Himke aToro yposrst moHusarus
HE CHIDKAETCA OAATOAAPSA HOCTOAHHON AU Dy3uH (IIEPEMEIIEHUIO) 3aPAKECHHBIX YaCTHI] U3 BBIIIICAC/KAIIICH
obaactu F.

Ha Bpicorax 100-110 kM mHOrA2 BO3HUKArOT OOIIMPHBIE IIPOCAOMKH HAHM OOAAKa C ITOBBIIIIEHHOM
CTEIEHBIO HMOHH3AIINH, IAOIIAABIO AO COTEH KBAAPATHBIX KHAOMETPOB. DTO T.H. cAoil Es wmanm
criopaamaecknii E. AAsi 5TOTO CAOA XapakTepHa BHICOKAs KOHIIEHTPAITHH 3AeKTPOHOB (n ~10° cn’). ToArmmma
U AAHTEABHOCTD CYIIECTBOBAHUSA CAOSl HE3HAYHTEABHBI, OAHAKO B PaliOHE 9KBATOPA OH IPHUCYTCTBYET IIOYTH
IIOCTOAHHO, B CPEAHHUX IIHPOTAX ACTOM OTMEYACTCHA C PEAKHMH IIEPEPBIBAMHU KAXKABII ACHB, B BEICOKHX 7K€
IIPOTAX ITOABAAETCA HEPETYAAPHO HOYBIO.

DAexTpoHHBIE 00AaKa cAOA Es MOTryT mepemernaTbes OA BO3ACHCTBHEM aTMOC(EPHBIX IIPHUAUBOB CO
ckopoctsamu A0 250 km/4ac.

CamMbIM BepxXHHM cAOeM HOHOCEpHI fABAfeTCA cAoil F. B Hacrosmee Bpemsa 9THM CAOEM HA3BIBAIOT
Bcro monocdepy, Aexamyro Bbire 130-140 km. B stom caoe ma Beicorax 150-200 kM mHaOAropaercs
MaKCHMaAbHAsf CTEIICHb MOHHU3AIINN BO3AYXa B IIPEACAAX BCEl 3eMHOM atmocdeprl. OAHAKO, B pe3yAbTaTe
A dysun 3apMKEeHHBIE YACTHUIBI U3 9TOH OOAACTH IPOHHUKAIOT HA 3HAYUTEABHBIE PACCTOAHUA BBEPX U
BHUS3.

Cocrour caoii F U3 aTOMapHOIO KHCAOPOAQ, IIPOTOHOB BOAOPOAA U HOHOB €AW, OOPAa3yFOIIHXCA
ITOA BO3ACHCTBHEM COAHEYHOH PAAHAIINM.

Yy Houpro mpakTtudecks BCE 3apMKEHHBIE YACTHIIBI COCPEAOTOYEHBl Ha
! Puc. 5
sercorax 300-400 xm B T.H. caoe F,, moHmM3anma B KOTOPOM HAET TaKKE IIOA

BO3ACHCTBHEM KOCMHYECKUX AYYEH, METEOPOB M T.A. /\AEHKAIIUI Ha BBICOTaX AO
250 KM CAOIl 3apMKEHHBIX YACTHII, HOCAINMN Ha3BaHue I';, HOYBIO HCue3aer
(puc.5). Takum obOpazom, B TEMHOE BpPeMsA CYTOK B IIPEAEAAX HOHOCHEPHOTO
crost B ocyrmmectByer AnImb OAHA OOAACTB € IAOTHOCTBIO 3APSKEHHBIX YACTHIL
Aoxoasreii Ao 10°-10° CM3, B CBETAOE K€ BpeMA CYTOK TaKHX oOAacTeit
OTMEYIACTCS ABC.

Takue msmenenus I/IOHOCQJCPBI B HOYHOC BpPCEMfA, BO3MOKHO, ABAAFOTCH

IIPUYHHAME CHABHBIX 3€MACTPACECHUI, O 9EM CBUACTCABCTBYFOT CTATUCTHYICCKIE
AaHHBIE. BOT 1O9TOMYy OCHOBHAf 9ACTh COKPYIIHTEABHBIX CEHCMHYECKUX
ABACHHH IIPOUCXOAAT B HOYHOE BPEMHL.

B mpeaeaax BepxHEro HOHOC(EPHOTO CAOS IIPOUCXOAAT TAKHE MHTCPECHBIC ABACHHSA KaK IOASPHBIC
CHAHNA M CBEYCHHE HOYHOIO HeDA, a TAKKE PE3KHE KOACOAHHA MATHUTHOIO IIOA — HOHOC(EpHbIE
mMarHuTHbE Oypu. Bce Tpm ABAEHHA 3aBHCAT OT AEHCTBHA COAHEYHOIO BETPA H IIOITOMY HCIIBITBIBAIOT
CYIIIECTBEHHBIC KOACOAHHUS.
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Ha Coanme mepuoOAHMYecKH BO3HHKAIOT MOIIHBIE H3BEP/KEHHUA ITAA3MBI M IAECKTPOMATHHTHOIO
KOPOTKOBOAHOBOTO H3AYYECHHA. B IIEpHOABI BBICOKOI aKTHBHOCTH BHAHMMAs APKOCTh HEKOTOPBIX OOAACTEH
Ha CoAHIIE BO3PACTAET B HECKOABKO Pa3, a2 B YABTPA(HOAECTOBOM H PEHITEHOBCKOM AHMAIIA30HE MOIIHOCTDH
YBEAUYHBACTCA B ACCATKU pa3. Takue ABACHUA HA3BIBAIOTCA COAHEYHBIMU BCIBIIIKaMU. OHH IIPOAOAKAIOTCA
OT HECKOABKHX MHHYT AO OAHOTO-ABYX YacOB.

Bo Bpema BcublImkm m3BepraerTca COAHEYHAA I1AA3Ma, COCTOAINAs B OCHOBHOM H3 IIPOTOHOB,
SAEKTPOHOB, M APYIHX 3AEMEHTapHBIX dYacTHIl. OHH OKa3BIBAIOT CHABHOE BO3ACHCTBHE HAa BCE CAOHU
arMocepsl 3eMAH. DACKTPOMATHUTHOE HM3AYYEHUE BCIIBIIIIKHM HAOAIOAACTCA Yepe3 8 MHUH ITOCAE B3PbIBA
BCcubIIKA. B BuamMom cBere Bembimka BuAHa Ha Aucke Coanma. Mommaoe yapTpadpHoAeToBOE 1
PEHITEHOBCKOE U3AYYCHIE PE3KO IIOBHIIIACT HOHU3ANIO HOHOChepsl 3eman.[18]

2.3. BzaumocBA3bk MOHOC(EPHI C MATHUTHBIM ITOAEM 3eMAU

VcTaHOBAEHO, 9TO IPHUYIHMHAMU AOKAABHBIX U PETHMOHAABHBIX AHOMAAUNW B MATHHTHOM IIOAC 3EMAH
ABASIFOTCA PA3AHYHBIC II0 CBOHMM MATHUTHBIM CBOMCTBAM IIOPOABL, PACIIOAOKEHHBIE B 3EMHOH KOpE.
Kpucrasramaeckne, H3BEpKEHHBIE H METAMOP(MHUUECKHE ITOPOABI COACPKAT 3HAYUTCABHOE KOAMYIECTBO
deppomarauTHOTO BerectBa (MarHeTHTa). [lOCACAHME BBIBBIBAIOT PE3KOE YCHACHHE MATHHUTHOIO ITOAf,
CO3AaBafd €ro M3MeHeHHe. PasAndre MarHUTHBIX CBOIICTB IIOPOA, TAYOMHA UX 3aA€TaHHA, MOIIIHOCTE 1 hopma
FEOAOTHYECKOTO OOPa3OBAHMA CO3AAIOT BCE PAa3HOOOpAsHME MAarHUTHBIX aHOMaAui. [lostomy marHmTHBIE
AHOMAAHH YaCTO BCTPEYAIOTCH BAOAD KPYIHBIX TEKTOHHYECKAX Pa3AOMOB, OYECBHAHO CBSI3AHHBIC C
HAPYIIIEHHEM IAEKTPOIPOBOAHOCTH IIOPOA B KPafAX TEKTOHHYECKHUX ITAUT.[O]

MccaepoBaHpe IOAYYEHHBIX COCTABAAFOIIMX 3EMACTPACEHHH ITOKA3aA0, YTO CEHCMUYECKUE ABACHHA
IIPOM3OIIAH BO BPEMf BO3MYILCHHA I€OMATHUTHOIO HOASl (HAOAFOAAAMICH MATHUTHBIC OYPH IIAAHETAPHOTIO
MacITaba) ¥ IPUYPOYCHH K HAMOOAEe MHTEHCHBHBIM (pasam BosmyimeHnil. Mlorocdepa B 310 Bpems Taxixke
HCHBITBIBAAA COCTOAHUE BO3MYIIEHUSA, BBIPAKAFOIIECECH B YMEHBIIECHUN HOHHM3AIIMHA €€ CPEAHErO CAOA C
ITOHIKEHUEM BBICOTHI.

AHAAU3 METEOPOAOTHYECKON OOCTAHOBKH IIOKAa3aA, 9YTO 3EMACTPACCHHUA IIPOH3OIIAU IIPH OYCHD
OAM3KHIX OapUYECKHX YCAOBHAX - IIPH IIPOXOKACHHN TAYOOKOIO IIMKAOHA, COIPOBOMKAABIIIEIOCH
IeOMAarHUTHBIMH BO3MyIeHusAMU B noHocdepe. Pacupeasesenne arMocdepHOro AaBACHHA Ha ITOBEPXHOCTU
IIPOM3OIIAO TAKHM OOPA30M, YTO 3EMACTPACCHHA BO3HUKAAM Ha IPaHHIE 00AACTEll HamOOAEE BBICOKOIO U
HI3KOTO AABACHUA. Y CTAHOBACHA CBA3b M3MECHEHIA ATMOC(EPHOIO AABACHUA BO BPEMEHI U T€OAKYCTHICCKUX
IIIYMOB, PETUCTPUPYEMBIX B TAyOHHE 3eMHOH KOpHI. [13,19]

Bosmyrmenua MarHUTHOTO ITOAA IIAAHETHI COIPOBOMKAAIOTCA TaKAKEe M3MEHEHHAMHU B wHOHOCheEpe,
KOTOPBIE O3HAYAIOT, YTO BO BPEMA MAHUTHBIX OYpPh AEHCTBYET MOIIHBIH HMCTOYHHUK HOHHU3AIUH. Bo Bpemd
BCIBIIIKA OCOOCHHO YCHAHMBACTCA HANOOACE JKCCTKHH KOMIIOHCHT PEHTICHOBCKUX AYYCH, KOTOPBIN
YBEAMYHBAET HOHU3AIMIO B HOHOCepHOM cAaoe B 5-10 pa3. Takue n3ameHeHus HEIIOCPEACTBEHHO BAUAIOT HA
IIAOTHOCTB ITOTOKOB I'PABUTAIINN 3EMAH.

Yacrumer n3aygaembrx COAHIIEM KOPITYCKYAAPHBIX IIOTOKOB, 3aXBATBIBAFOTCSA MATHUTHBIM ITOAEM 3eMAU
U HAITOAHSIOT BHCIIHHUH PAAHALIMOHHBIA ITOAC. B ITOAAPHBIX palfOHAX YCAOBHS AAf 3aXBaTa YACTHII MCHEE
OAarompuATHEL. 3AECh JACKTPOHBI N IIPOTOHBI, ABHIAACH IIO CIHPAAM BAOAB CHAOBOH AHMHHH, MOIYT
IIPOHHUKHYTH B aTMOCEPY AQKE IIPU OTHOCHUTEABHO MAABIX SHEPIHAX, COOTBETCTBYIOIIUX KOPITYCKYAAPHBIM
ITOTOKaM. B BepxHHX cAOfX aTMOCEphI YaCTUIIBI KOPIIYCKYAAPHBIX IIOTOKOB CO3AAOT AOIIOAHUTEABHYIO
MOHUBAIMIO, KOTOpPas M3MEHACT VCAOBHA PACIPOCTPAHCHHA PAAHOBOAH, H BO30OY/KAAIOT CBEYCHHE,
HAOAIOA2EMOE B BUAE ITOAAPHBIX cuAHmii.[20,21]

2.4. DaexrpuyecTBo HOHOChEPHI

MsBectHO, 9TO B BEpXHEM CAOE arMOcdepbl HAXOAUTCA HOHOCdEpPa, COAEpIKAImas CBOOOAHBIE
9AEKTPOHBI U HMOHBL (COraacHo paboTaM HEKOTOPHIX YYEHBIX, CYTOYHBIC BAPHUAIIUU SACKTPOHHBIX BETPOB
IIPHUBOAAT K OOPA30BAHUIO CUCTEMBI KPYTOBBIX 9ACKTPHYECKUX TOKOB, TEKYIIHX C 3aI1aAd Ha BOCTOK Ha BBICOTE
nopaaka 100 km. D10 S -TOKOBasA cHCTEMA, OCOOEHHOCTBIO KOTOPOH ABAAETCA OYEHD OOABINAA €€ BEAMYHMHA
BAOABb MarHUTHOTO 9kBatopa. C. UermeH Ha3zBaA 3TOT TOK 3KBATOPHMAABHON CTpyeil (3eA€Has ITOAOCKA Ha
puc.6). Crpys TOKa IIOPOKAACTCA TOABKO JAEKTPOCTATHYECKHM IIOAeM. Ero opwuenrarus ocraercs
IPHOAU3NTEABHO ITOCTOAHHOI oTHOCHTeABHO Coanma n 3eman. Cuaa toka mopsaka 108 A, manpsxenue B
IIPU3EMHOI OOAACTH — COTHHU THICAY BOABT.
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Mrtak, MOXKHO KOHCTATHPOBATb, YTO 3SAEKTPOIIPOBOAHAA 3EeMAA BpaIIaeTcad B HEOAHOPOAHOM
arexkTpraeckoM 1oAe moHocdepsl. Cam daxr BpameHuA HOHOCHEPH U 3EMAH B OAHOM HAIIPABACHUU
OCOOBIX IIPOTUBOPEYHH y T€OPU3UKOB HE BBI3BIBACT. KI3BeCTHO Taxixke, 9YTO B HacToOAIEee Bpema HOoHOChEpa
BpaIaerTcad BOKPYI CyTOUHOH ocu MeaseHHee 3eman. CAGAOBATEABHO, B PE3yABTATE PA3HOH CKOPOCTH HUX
BPAIIICHUA HMEET MECTO OTHOCHTEABHOE IIEpEMEIieHHe MeKAy moHocdeporr m 3emaeil. Ckopocth mX
OTHOCHTEABHOTO  ITEPEMEINEHUSA COM3MEPHMA CO CKOPOCTBIO — 3aITAAHOTO  Apeiidpa  HEAHIIOABHOM

COCTAaBASIFOINIEN TEOMATHHTHOIO IIOAf. B coBpemenHyro 310Xy 3Ta
CKOpPOCTh coctaBasier oAnH obopor 3a 2000 Aer, 9TO HEOOXOAUMO U
AOCTATOYHO AAA  BO3OY/KACHHA MOIIHBIX 3JACKTPHYCCKHX TOKOB B
IIOBEPXHOCTHEIX CAOfIX 3eMAmu. Buyrpumaamermas TokoBas cucrema ¢

MarunrHas

// / | \ och KBA3UOKBATOPHAABHBIM  CTPATCIHYCCKHUM HAIIPABACHHCM CO3AACT, IIO

—l 3aKOHAM OJACKTPOAMHAMHKH, MArHUTHOC IIOAC B BHAC MArHUTHOTO
BKBaTopnaAbHaﬂ crpys

AUIIOAS, KOTOPOC 1 Ha6AIOAaCTCH Ha COBPEMCHHOM 3TaIIC €ro pa3sBUTHA.

ITo pacgeram amepukarckoro dusnka Ax. Opupa, CO3AAHHE MATHHTHOTO

u HanpaB,\enHe o
\\ TPABUTALIIH IIOAA 3eman COBp E€MCHHOU HaHpH)KCHHO cCTHn MOKET O6€CHC‘II/ITI)

- .. . 100
KOABLIEBOM 9AeKTpHYecKuil ToK cuAaoi 3,38 10°A B maockocTu askBaTopa

Ha paccrosaun 5000 kM OT eHTpa MAAHETHL[22]
Hosocdepa Bmecre ¢ tem, a1y THIOTE3y B paMKax HACTOSAIIEH TEOPHUH

I'PaBUTAIIMN MOXKHO OOBACHHUTH IO-Apyromy. Kak OBIAO H3AOKEHO B

pa60Te «HpHpOAﬂ FpaBI/ITaHI/H/I N MCXAaHH3M CC BAI/IHHI/IH»,[6] BOKpYF BKBaTOpa ITAQHETBI BCKTOp BAUAHUA
FpaBI/ITaHI/II/I Ha aTMOC(ppr HNMECT CTpOI’I/H\/'I HAKAOH BAOADb SKBaTOpa B CTOpOHy BpaH_ICHI/IH. B ApYFI/IX
IIMPOTAX BAMAHNC I'PABUTAINH HMCCT HCKOTOprﬁ HaKAOH B CTOPOHY 3KBaTOpPA. C Arobout Touxm BCPXHETO
CAOA aTMOCCt)Cpr BO3A€ﬁCTBHC TpaBUTAIMH YCTPECMACHO B CTOPOHY 3KBATOpPaA (KpaCHbIC 1 CMHHCE CTPCAKH Ha
pI/IC.G), Kak HaHpI/IMﬁp, BO3AYIITHBIC MaCChI 3€MHOM aTMOCCbCpr FOXHOI'O 1 CCBCpHOFO HOAyH_IapI/IH, B IIEAOM,
ABIDKYTCA K BKBaTOpI/IaAbHOMY IIOACY. Takass 0cOOEHHOCTD rpﬂBI/ITaHI/II/I CHOCO6CTBYCT O6paSOBaHI/IIO BOKPYF
HCKOTOPBIX ITAAHET TOHKOIO KOABIIA. MMenno 51O CBOMCTBO 3eMHOM TpaBUTAINN IIOPOKAACT CHCTCMY
prTOBbIX IACKTPHUICCKUX TOKOB BAOAB 3KBATOPA.

TQ_KYIO KBaSI/IQKBaTOpI/IaAbHYI-O HaHpaBACHHOCTb HNMEET BerHHH mamaTus 3eMAn. B otHx cAosx macca
paCHAaBACHHOfI MaHTHH, BpaH_[aHCb BOprT BCpTI/IKaAbHOfI OCH IIAAHETBI, BCErAa HNMEET ychCMACHI/IC B
CTOPOHY 3KBaTOpAa. Vkazannas HaHpaBACHHOCTT) HC HMCECT BBIPAKECHHOC TCYCHHC. Bwmecre ¢ TEM, ¢€C
COBMECTHOC C L[CHTPO6€>KHOI>‘I CHAOU BAHSHIIC IPHUBOAUT K IIOCTOSAHHOMY PACIOUPCHHUIO I10ACA 3KBaTOpa.

Anarormunas HaHpaBACHHOCTb TCUYCHUA O6HapY)KCHO n HaA HOBCPXHOCTI/I COAHLIa. TaK, BCE IIATHA HaA
COAHL[C ‘IﬁpCS OHpCACACHHbeI HpOMﬁ)KyTOK BpCMCHI/I BbICTpaI/IBaIOTCH 10 BKBaTOpHaABHOﬁ AMHHWW HAIIIETO
CBCTHAAQ.

2.5. BAuAHMEe MAarHUTHBIX IIOACH HA TPABUTALIUIO 3E€MAU

B 1memrpe MarHHTHBIX BO3MYVIIEHHII, OOpa3yloIIuxcsAi B HOHOCQEpPE, HOCHTEAb TPABUTALNH -
HEATPUHHBI ITOTOK HAYHHAET OTKAOHATBCA OT CBOETO HANPABACHHUA ABIKEHHA. B 3aBmcmmoctnm ot
HAIIPABAEGHHUSA  BpAIllCHUA MArHUTHOIO BUXpA B moHOCepe,
IpaBUTANINA HAYHHAET CHOKYCHPOBATHCA. DTO CO3AAET ITOBBIIIIEHHBII
YPOBEHD IIAOTHOCTH I'PABUTAITHH.

DAEKTPOMATHUT-
HBIE BO3MYILICHNS
B norocdepe

MarHuTHBIE BUXPEBBIE IIOTOKH B HOHOC(EPE, HAITPABACHHBIC 110
4gacoBoii crpeske B CeBEPHOM IMOAYIIAPUN U IIPOTUB YaCOBOM CTPEAKU
- B FOxKHOM, CITOCOOCTBYIOT ITOBBIIIIEHUIO YPOBHSA IIAOTHOCTH 3EMHOM
IPABHTAIINN. DTO IIPHBOAUT K OOPA30BAHHMIO CKATOW 30HBI ITO BCEH
rayonse armocdepsl U AnTOCEphl ITAAHETH. MarHuTHBIEC BUXPEBBIC
IIOTOKH B HOHOCEpPE, TOAOOHO BCIIOAOXAM CEBEPHOIO CHAHUSA, OYECHD
IIOABIDKHBI, BMECTE€ C TEM MOIYT COXPAHATBCA  HEIIOABIKHO
IIPOAOAKHTEABHOE BPEMH.

Bce atu AaHHBIE CBHACTEABCTBYIOT, YTO CEHCMHYECKHE ABACHUA
Ha IIAAHETE€ HAIPAMYIO CBA3AHBI C AMHAMUKOH  MAarHHUTHBIX
Bo3MyIeHHH B wuoHocdepe. TodHo Tak ke, OOpa3OBaBIIIHECH

HbIE BO3MYILICHHUS
B AnTOCEpe

DoxycupoBka
IPABUTALIOHHOIO
IOTOKA

Puc.7
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TCKTOHUYICCKHUC PA3AOMBI, TOPHbIC MACCHUBBI 1 MATHUTHBIC 0CODEHHOCTH TIOPOA 3aACTAaHUS ABAAFOTCH IIOMEXOM
B IIyTH I‘OpI/ISOHTaAI)HOFO paCHpOCTpaHCHI/IH BACKTPI/I"ICCKOFO TOKa WM MArHHTHOIO IIOAfI B AI/ITOC(bCPC n
O6paSOBbIBaI—OT 30HbI MATHUTHOI'O BO3MYIIICHUS.

I'eomarHuTHBIE BO3MyIIEHHA B AHTOCEpEe M HOHOC]EpPE, KAK IOKA3aHO HA PHCYHKE 7 ABAAIOTCA
IAABHBIM HCTOYHHUKOM IIOHMIKEHHSA AMOO ITOBBIIIIEHUS YPOBHSA HAIIPAKEHHOCTH I'PAaBUTAIHNOHHOIO IIOAS -
N3MCHCHUHA ypOBHH BAUAHHA IIAOTHOCTH FpaBI/ITaLH/IOHHOFO IIOTOKA.

Wszaoxennoe AaCT OCHOBAaHHC yTBCp)KAaTI), 910 3€MA€TpHCCHI/IC, HBBCP}KCHI/IC BYAKAQHOB W ILyHAMU
HNMEIOT O6U_[yIO TIPUYNHY BO3HUKHOBCHHUA — HN3MCHCHHC YPOBHA BAUAHHUA ITAOTHOCTH IpaBUTALIM HaA
OIIPEACACHHBIX y9acTKax 3eMAM. VIHOraa Takme aHOMAAHME TIpaBUTAIIUH B atMocdepe M 3eMHOH Kope
COBIIAAAIOT U Pa3pAKAIOTCA 32 KOPOTKHH IIPOMEKYTOK BPEMEHH, coTpacad armocdepy, ruapocdepy u
AuTocdepy.

VunurThiBass B3aMMOCBA3b I'€OMATHUTHOTO BO3MYIICHUA B I/IOHOC(bepC C CEMCMHYCCKUMU ABACHUAMM,
HCO6XOAI/IMO TIIATCAPHO HCCACAOBATH IIPUYHHBI U XaPAKTCP BO3HHUKHOBCHUA MATHUTHBIX BOSMyH_ICHI/IfI B
I/IOHOC(i)CPC, X IIOBCACHHC, AAA UCIIOAB3OBAHHUA B HpOFHOSHpOBaHI/II/I " HpCAOTBpaH_ICHI/II/I SCMACTPHCCHHﬁ.

MCCACAOB&HHC XapaKTepa M IPUYIHUHBI BOSHUKHOBCHUA MATrHHTHBIX BOSMYHICHHﬁ B I/IOHOCCi)CpC AaCT
BO3MOXHOCTb YCAOBCHYCCIBY IIPCAOTBpPAIIATh 3EMACTPACCHUsS, CO3AABATHh MCKYCCTBCHHBIC IIMKAOHBI C
AOKAAMI B 3aCYIIAUBBIX PCEIrUOHAX. B srom HaIIpaBACHUIT HCACCOO6p33HO paccMaTpuBATh BO3MOXKHOCTH
HCKYCCTBCHHBIX CITYTHHUKOB Ha TCOLICHTPHUYCCKHUX Op6I/ITaX, I1I0 O6AY‘ICHI/I}O OTACABHBIX 30H I/IOHOC@CPI}I
MOIITHBIMHX pCHTFCHOBCKI/IMI/I quaMH.

III. Poas rpaBuTanuu B 00pa3oBaHUM KOHTHHEHTOB Ha 3emae

HabAroaarite mpHpOAY H CAEAYHTE AOPOIroH, KOTOPYyrO OHA Bam ykaszyer. 2Kam-2Kax Pycco
3.1. Teopusa o Apeiidpe KOHTUHEHTOB U €€ IIPOTHUBOpEYNe

Ceroansa OOIENPHU3HAHHBIM ABAACTCA TOT (DAKT, YTO KOHTUHEHTHI UM OKCAaHHYECKOE AHO — 3TO
OTAEABHBIC TEKTOHHYECKHUE IIAUTHI, IIEPEMEINAFOIINECA 10 IMOBEPXHOCTH MAHTHH OTHOCHTEABHO APYI OT
Apyra. CyInecTByIOT HPHUMEPHO 15 KPYIHBIX IIAUT M OOABIIIOE KOAHMYECTBO MaAbIX. [IAnTEI passeAeHsr
OKEAHHYECKIMH XPeOTAMU, KOTOPBIE ABASIOTCA 30HAMU TEKTOHUYECKUX PA3AOMOB.

B 1950-60-e roasr mpunATa TEOpHA Apeida KOHTHHEHTOB, IIPEAAOKEHHAS AMEPHUKAHCKHM I€OAOTOM
®ponkom b. Terropom u pa3BuTas HEMELIKIM METEOPOAOroM u reodpusurom Aabdpesom Berenepom. Oxn
IIPEATIOAATAIOT, YTO KOHTHHCHTH HA OTPOMHBIX TEKTOHHYECKHX IIAUTAX, IIOA BO3ACHCTBIEM KOHBCKIIMOHHBIX
TEUYEHUI B MAHTUU IIAAHETBI, MOIYT MEAACHHO VAAAATBCA APYL OT APyra co ckopoctbio A0 10 cM B TOA.
Teopus OoCHOBaHA Ha M3YYEHHH HCKOIIAEMBIX MaTepHaAOB. OCTAaHKH TPOIMYECKUX PACTCHHIH, HAHACHHBIC
ITOA CAOEM ABAA U CHEra B I peHAaHANH, ITOKA3BIBAIOT, YTO KOIAA-TO OHA ObIAa BOAM3U 9KBATOpPa. Pe3yAbTaTs
HCCACAOBAHHUI 0OpasioB mOpoA Ha rore Adpukn n FOxHON AMEPHKH, HMEIOIIHE CACABI ACAHHKOBBIX
IIIITOB, CBHACTEABCTBYET, YTO OHU PaHEE PACIIOAATaAUCh BMecTe ¢ FOKHBIM ITOArOCOM.

Teopus Apetidha KOHTHHEHTOB OCHOBBIBACTCA U HA CXOACTBE OYEPTAHHUN CYITIECTBYIOIINX MATEPHKOB.
OAHAaKO OeperoBele AMHHH HE SBAAFOTCH PEAABHBIMH TPAHUIAMU KOHTHHEHTOB. KaKABI M3 HHUX OKpyKeH
MEAKOBOAHOM 30HOH, KOHTHHEHTAABHBIM IIIEAB(OM, ABAAFOIINMCA IIPOAOAKEHHEM MaTepHKOB. Vcrmuuas
IPAHMIIA KOHTHHEHTOB IIPOXOAHUT IIO BEPXY KPYTOrO KOHTHHEHTAABHOIO CKAOHA, BEAVIIIEIO B aOHCCAABHYIO
30HY, TO €CTh B TAYOHMHHBIE YYACTKU OKeaHa. [23]

VbeanteapHBIC AQHHBIE O ApPeiipe KOHTHHEHTOB M HX AOKA3aTEABCTBA OBIAN HAWACHBI HE HA CAMUIX
KOHTHUHCHTAX, 4 B OKCAHAX H IIOA HX AHOM. Amrocdepa 3eMAH IPEACTABAACT COOOH TBEPABIH CAON
TOAIMUHON 35-100KkM M BKAFOUIAET OKEAHMYECKYIO M KOHTHHEHTAABHYIO 3eMHYIO KOpy. CroAa BXOAUT BEpXHAA
9aCTh MAHTHUH, CAOH, HAXOAAIIHICA HEIIOCPEACTBEHHO ITOA 3€MHOH KOpoil. OkeaHmdeckad KOpa CHABHO
OTAMYAETCA OT KOHTHHEHTAABHOM. OHa HaMHOTO TOHBIIE U copMupoBarack 3a mmocaeanne 200 MAH. Aer.
XoTs OOABIIIEH YaCTBIO TOBEPXHOCTh OKEAHMYIECKOTO AHA IIAOCKAf, 3AECh BRIACASIFOT ABA SAEMEHTA peAbeda:
XpeOThI U KeA00a.[24]

B 1950 roay I'appu I'ecc, npodpeccop Ilpuncronckoro yuusepcurera (CLIIA) BBIABHHYA TEOPHUIO
crpeAnHTa (PacIIMpeHHsA) OKeaHmYeCKoro AHa. COraacHO €ro TeopuH, OKEaHHYECKOE AHO ITOCTOSHHO
PasABHTAETCA B CTOPOHEI OT IIOABOAHBIX XpeOTOB. Ilpn Takux temmax, An0O 3eMAf HCKAIOUYUTEABHO OBICTPO
YBEAHYMNBAAACH B Pa3MeEpax, AHOO C HOBOM OKEAHMYECKOH KOPOI YTO-TO IPOHCXOAHAO. l'ecc cumraa, 910
OKEAHHYECKAs KOpa paspylllanach C TOH JKE CKOPOCTBIO, YTO U (POPMHPOBaAach. l'ecc HCKAIOUMA
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BO3MOKHOCTb YBEAHYEHHUSA H PACIIHpPEHH 3EMAH, IO 3TOMY, OH BBICKA3aA ITPEAIIOAOKECHHE O CBA3H
ABIZKEHHSA KOPBI C KOHBEKIIMOHHBIMH TEYEHHAMU B MaHTHH. KOHBEKIIMOHHBIE TEYEHHA — 3TO KPYIOBBIE
ABIKEHHSA B KHAKOCTH HAHM IIAACTHYHOM MATEPHAAE, HAIIOAOOHE TEX, KOTOPBIE MOKHO BHAETH B KHIIAITIEH
KaIlle, KOTOPbIe BO3HUKAIOT ITOA ACHCTBIEM BOCXOAAIIIUX TEITAOBBIX ITOTOKOB. [24]

C passBuTHEM TIHIIOTE3Bl TEKTOHHKH IIAHT pPa3BHBAAACh M TIHMIIOTE3a KOHBEKTHBHOTO TEIIAO-
MAacCOIIEPEHOCA, OO HMHAYE TPYAHO OOBACHUTD ABIDKECHHE IIAHUT APYI OTHOCHTEABHO Apyra. Ilpm stom
IIPEATIOAATACTCS, 9TO, TAYOOKO(POKyCHEIE 3eMAeTpAceHnsA TAYOHHOH A0 700 KM, IPOMCXOAAT B XOAOAHBIX
HorpyKaromumxcs mauTax Aurocdeper. OaHaxko, ecAan 061 9@EKT OTPYKEHHUA IIAUT B TAYOHMHBI MAHTHN
CYIIIECTBOBAA HA CAMOM AEA€ M 3TOT IIPOIECC OBIA XaPaKTEPEH AAfl KOHTHHEHTAABHBIX IIAHT M IOCTOAHHO
“MEA OBl MECTO HA IPOTHKECHHH I€OAOTHYECKON HCTOPUU 3EMAH, TO BPSAA AHM MOTAH OBl COXPAHHUTBCA HA
3€MHOI ITOBEPXHOCTH IIOPOABI BO3PACTOM B MHAAHAPABL ACT, 4 TeM OoAee poBecHHKH 3eMAn. B takom caygae
BCSl IIOBEPXHOCTh KOHTUHEHTOB C IIEPHOAA O0Pa3oBaHUA 3EMAH YETHIPE Pa3a IIOIPY3UAUCH OB B MAHTHIO. [25]

Ax.Kapp B 1968 roay Ha ocHoBaHum nsydeHns (BU3MYECKHX CBOMCTB MAHTHH, IIPHUPOABI IPAHHIIBI
Mox0O M APYIHX AAHHBIX, IIPHIIEA K BBIBOAY BOOOIIE O HECOCTOATEABHOCTH THIIOTE3BI O COBPEMEHHBIX
IIpoIeccax KOHBEKIMU B MaHTHH. CpaBHEHUE TEKTOHHYECKOH HCTOPHH PAAA KOHTHHEHTOB IIPHBEAO €rO K
3aKAFOYEHHIO O TOM, YTO, IO KpaiiHeH mepe, B TeueHHe ITOCAAHHX 900 MAH. A€T KOHBEKIIUA B MAaHTHHI
OTCyTCTBOBaAA.[25, 20]

AmHaMIKa IPECAOBYTOro mateprka llaHres ee CTOPOHHHKAME OIIHCHIBACTCA CACAYIOIIHM OOpPa3sOM.
EAMHEIIT MaTepHK ITOABHACA Ha OAHON CTOPOHE HAINEH ITAaHETBL. MaTepuk cO BpPEMEHEM PACKOAOACH U
OTAGABHBIE €IO YACTU HAYAAU PACXOAHUTBCA M AOIIAM AO HBIHEIITHETO ITOAOKEHHA KOHTHHEHTOB. Camu
roaymaiite, ITanres oOpasoBasack Ha OAHOM CTOPOHE IIAQHETBI, OCTAABHYIO YACTh €€ IIOKPBIBAAA BOAA.
Peaapro Am 31O? A ecAm KOHTYpHI Kpasd matepuka [laHres paccMOTpPETh IO BHEMATEABHEE, TOTAA 3AMETHM,
YTO MX OYEPTAHUA OIATH COBIAAYT. 10 ects, kOHTYpHI [lanren coBmaaaror o Bcem cropoHam. TOABKO aTHM
MaTEPUKOM HAAO IIOKPBIBATH HE HBIHEITHIOI 3EMAIO, 4 IIAAHETY TOPa3AO MEHBIIYIO 110 Auamerpy. [Ipu sTom
3Ta MaAEHBKAf ITAAHETA ITOAHOCTBIO IIOKPOETCA MaTepukoM. Toraa camo mo cebGe BOZHHKHET THIIOTE3a O
PACIIIPEHNN AHAMETPa HAIIIEH IIAAHETHI B ABA Pa3a.

Breimre  ObiAm mIpuBEAEHBI COBPEMEHHBIE KOHIICHITUM 3BOAIOIMH KOHTHHEHTOB M OKEAHOB: OHH
OCHOBAaHBI Ha TOW HMAM HHON (popme KoHBekrmu B MaHTHH. OAHAKO MHOIOYHCAEHHBIE CBUAETEABCTBA B
IIOAB3Y IIEPBHYHOIO OOPAa3OBaHHA KOHTHHEHTOB H HX ITOCAEAVIOIIETO Apeiida HIOABHAUCH BO BTOPOIT
rmoroBuHe XX Beka. PaccMOTpHUM HEKOTOPbIE KOHLEIIINH, IIPEACTABAAIOIINE HEKOTOPBIM HMCTOPUYECKIN
naTepec. He mckArogeHa BO3MOMKHOCTD, YTO ITOAOKEHHUA, BHIABUHYTBIE B 9THX THIIOTE3aX, MOIYT CAYKHTb
IIPEATIOCBIAKAMI  AASl HOBBIX Teopuil. Tak, Hampumep OIPEAECACHHON IIONYAAPHOCTBIO AO CHX IIOp
ITOAB3YETCSl THIIOTE3a PACIIHPEHHA 3EMAM, M MOMKHO IIOAAraTh, YTO, B KOHIIE KOHIIOB, HEKOTOPHIE €€
ITOAOKECHHSA OKAXKYTCA CIIPABEAAUBBIMIL.

3.2. Teopmusa o pacmmupenun 3eMan

OAHOM 13 TakuxX TeOpHH, ODOACE BEPOATHON ABASACTCA OOPA3OBAHNE KOHTHHECHTOB ITYTEM PACIIHPECHUA
3eman. [Ilpeanoaaraercs, urto 3emMAd B IepuoA POPMHPOBAHUA ObIAa HAMHOIO MEHBIIE, YeM Ceidac: ee
AMAMETP COCTABASIA IIPUMEPHO IIOAOBUHY COBPEMEHHOTO. MOIIHOCTD KOPBI, 0OPa30BABIIEHCS B TOT IEPUOA,
IToBceMeCTHO coctaBafra OkOAO 30 km. [Tocae yBeamdenusa Amamerpa IepBOHAYAABHAA KOPA PACKOAOAACH, 2
ee ODAOMKH OOpasOBaAM KOHTHHEHTBL PaCIIHpeHME, Kak IIPEAIIOAAracTCs, HA9aAOCh C OOpa3sOBaHUA
«Tperu», aHAAOTUIHBIX CpeAmHHO-ATAaHTHIECCKOMY pU@Ty. YBEAUYCHHE AMAMETPa 3EMAM B ABa pasa
COOTBETCTBYET YBEAHYEHHUIO €€ IIOBEPXHOCTH B UYETBIPE pa3a, IIPH ITOM BO3HHKAIOIIME IIPHPAITICHIE
ITAOITIAAH TIO ITIOPAAKY BEAHHYUH PABHO ITAOIIAAH, 3aHATON COBPEMEHHBIMU KOHTHHEHTAMU.

Bmecre ¢ Tem Takoe yBeAMYeHHE PaAHyCa AOAKHO BECTH K YBEAMYCHHIO OOBEMa M YMEHBILICHHUIO
ITAOTHOCTH B BOCEMb Pa3. Takmm 0BpasomM, eCAH CPEAHSAS TTAOTHOCTH 3eMAM ceroans coctaBaser 5500 kr/m,
TO pasblie 912 nudpa AoAKHA Obiaa cocTaBAdTs mpumepHo 44000 kr/ M.

CroAp 3HAYNTEABHOE HM3MEHEHHE ITAOTHOCTH IIOPOKAAET HEIIPEOAOAUMBIE TPYAHOCTH, IIO KpaiHEH
Mepe, IIPH CIIPABEAAMBOCTH COBPEMEHHBEIX (PU3HMYECKUX 3aKOHOB HA IPOTAKEHUH BCEH HCTOPHH 3EMAML
Vckopenne CHABI TAKECTH Ha ITOBEPXHOCTH 3EMAN K HAYAAy pacIIupeHns (IIaA€030H) AOAKHO OBIAO OBITH B
YeTEIPE pa3a OOABIIIE, YEM CEIYac, a MOMEHT HHEPIIUU OBIA OBI B YETHIPE pa3a MEHbIIE. AHAAU3 HCKOITAEMBIX
OCTAaTKOB HE CBUAETEABCTBYET HH O TAKOM BBICOKOM 3HAYEHHUH YCKOPEHHUA CHABL THKECTH B ITAACO30MCKYIO 3Dy
(pacTeHHA M JKUBOTHBIE HUMEAHM TOTAA IIPUMEPHO TOT K€ OOAHK, UTO U TEIIEPh), HI O CTOAb MAAOM MOMEHTE
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nueprn. Bee 910 cKazaaock OBl Ha CKOPOCTH BpAIeHHA 3EMAH, TO €CThb OHA4 OBIAZ OBl MHOTIO BBIIIE IIO
CPAaBHEHUIO C HACTOAIIEH. [27]

B mpormecce paccMoTpenus Bcex BAPUAHTOB OBIAM IIPOBEACHBI PACYETHL C IIEABIO BBIACHEHUSA, HEAB3A AL
KPYITHOMACIITAOHOE PACIINPEHHE 3EMHOIO ITapa OOBACHATH 32 CYET XHMUIECKUX U3MEHEHNI AU (DA30BBIX
IIEPEXOAOB B HeApax 3eMAHu. Pacdersl CTPOMAHMCH HAa IIPOCTOM CPABHEHHH 3HEPIUH, HEOOXOAUMOM AAfA
pACIITIPEHNA C 9HEPIUEH XUMHUYICCKHIX COEANHCHHH.

Pasaura mexAy sHEpruei CHABI TAKECTH B TOM U APYTOM CAYYaAX AO HEKOTOPOH CTEIIEHH 3aBHUCHT OT
pacrpeaeAeHus IAOTHOCTH BHYTpH 3eMAan. bek|[28] obHApY)UA, 9TO TIPH AFOOOM Pa3yMHOM PACIIPEACACHUN
IIAOTHOCTH BO3MO:KHO yBeamdeHue pasmyca Ha 100 km, Toraa kak npm yseamdenun ero Ha 1000 kv mam
Hoaee Tpedyercsa coBceM Apyroe pacmpeacacHre TAOTHOCTH. Kyk um Opaan[29] mpuImAE K BBIBOAY, YTO AAA
paBHOMepHOrO  yBeamdeHus paamyca 3emanm Ha 20% mOTPEOOBAAOCH OBl TAKOE KOAHMYECTBO JSHEPTHH,
KOTOPOE HEOOXOAUMO AASl PACITAAQ ITOYTH BCEX XUMHYECKAX COCAMHEHUI B MOAEKYAAX 3EMAL.

Kpome TepMaABHBIX IIpHYMH, OOYCAABAMBAIOIINX PACIIMPEHHME, OBIAA BBIABUHYT4 HAEA €ro
3aBUCHMOCTH OT MEAACHHOTO M3MEHEHHsA 3HAYEHHA I'PAaBUTAIIMOHHON ITOCTOAHHON - G, ImoctyAmpyemoro B
pfAAe  pabOT IO HMCCACAOBAHHIO KOCMHUYECKOIO IIPOCTPAHCTBA. 3aHUMAACh BOIPOCAMH  TEOPHUU
oraocuTeAbHOCTH Akopaar[30] IpHIIeA K 3aKAFOYEHHIO, 94TO 3HaueHue G B 3aKOHE BCEMHPHOIO TATOTEHHSA
Hprorona He ABAAETCA BEAWYHMHON ITOCTOSHHOM, KAK 3TO IPHHATO CYHUTATh, HO B ACHCTBHTEABHOCTH OYAET
IIEPEMEHHOI, ITOCKOABKY OHA MEAAECHHO YMEHBIIIAETCA C MOMEHTa oOpasoBanusa Bceaennoii. To xe camoe
yTBEpiKAAA U AadiK.

Bex ormeHmA KOAMYECTBO SHEpPIHUH, BBICBOOOKAAFOIIEHCA IIPH TAKOM ITOHIKEHUU TI'PAaBHTAITHOHHOM
IIOCTOAHHOI, U OIATH IIPUIIIEA K BEIBOAY, UTO 32 CUET 3TOIO PAAUYC 3EMAH HE MOKET YBEAHIUTHCA OOAEE UeM
ma 100 km. [ToaTomy ecan pacmmpenune Bce e HMEAO MECTO B IIPEATIOAATAEMOM MACIITa0e, TO AOAKEH OBITh
HalA€H a0COAFOTHO HEH3BECTHBIN NCTOUHUK Heprud. [30)]

3.3. OcHoBa pacIIupeHUA MAAHETHI

CymiectByrommas Teopus o Apefidpe KOHTHHEHTOB PACCMATPHUBAET BECH IIPOIIECC ABH/KECHHUSA MATEPHKOB
IIAAHETBI C TOYKH 3PEHHA IOCTOSHHONW I'PABHTAIIMOHHON CpeAbl. B cBA3M ¢ 3TuM, BAMAHHE AMHAMHYIHO
YMEHBIIIAFOITIErOCA YPOBHA IAOTHOCTH I'PABUTAIIMOHHOTIO IIOTOKA Ha YKA3aHHBIE ITPOIIECCH HE YUUTHIBACTCH.
Bmecre ¢ Tem, nmporekanue reopU3NUECKUX IIPOLECCOB IIPH OOPA30BAHUN HAIIECH IIAAHETHI X KOHTHHEHTOB
IIPOMCXOAHAO B YCAOBHAX IIOCTOSHHO M3MEHSIOIIEIOCH YPOBHA IAOTHOCTH IPABUTAITMOHHOTO ITOTOKA. DTOT
dakTop 0OYCAOBHA CYIIECTBEHHOE OTAHYNE IIPOTEKAHUA BCEX YIIOMAHYTHIX IIPOIECCOB OT OOINEIPHHATHIX U
CBI'PaA TAABHYIO POAb B OOPa30OBAHUN MATEPUKOB.

AAf TIPEACTAaBACHHA IIEAOCTHOM KAPTHHBL, HAM HCOOXOAHUMO TEOPETHYCCKH CMOACAHPOBATH
0oOpa3zoBaHHE HAIIEH IIAAHETHI C YYE€TOM  BAHAHHUA IIOCTOAHHO MEHAOINEIOCA YPOBHA — IIAOTHOCTH
rpaBuTanuy. ECTh OCHOBAHUA IIPEAIIOAArATh, YTO YPOBEHb COOCTBEHHOM I'PABUTAIINN HAIIECH ITAAHETHI IIOCAC
ee oOpasoBaHuA OBIA OdeHb BHICOKHM.[31] ITosToMy IAOTHOCTE BeriecTBa IAAHETHI ObIAA OOABIIIOHN, a ee
AI/IaMeTp 6bIA 3HAYUTCABHO MCHBIIIC HBIHCIIHECIO.

[IpaBUABHOCTD 9TOTO IIPEATIOAOKEHHUA IIOATBEPIKAACTCA PE3YABTATAMU HCCACAOBAHUA AAHHBIX
Koasckoit cepxrayookoit cksaxunnl (KCI'C), kotopas mporaa 12 262 merpa mpoxoAku. I'eosormueckuit
uporuos paspesa KCI'C mokaseBaa, 9To IpaHMIIA, AAFOINAS HAHOOABIIIEE OTPAKEHUE IIPU CEHCMUIYIECKOM
30HAHUPOBAHUU - 3TO TOT YPOBEHb, IA€ TIPAHUTH IIEPEXOAAT B OOA€E IIPOUHBIN 0a3aAbTOBBEINA CAOH. B
ACHCTBHTEABHOCTH K€  OKa3aAOCh, YTO TAM PACIIOAOKECHBI ~MEHEE IIPOYHBIE K  MEHEE IIAOTHBIE
TPEIIUHOBATBIE IIOPOABI - APXEHCKUE THEHCH. DTO IPUHIUIINAABHO HOBAafg I€OAOrO-reOPH3MIecKas
nH@OpMAIU, KOTOPasd IIO3BOASET IO-APYTOMY HHTEPIIPETUPOBATh AAHHBIE TIAYOHMHHBIX I€O(H3UYIECKUX
HCCACAOBAHUU. [32]

HeoxxuaaHHBIMU, TIPHHIIUIIHAABHO HOBBIMH OK43aAHNCh M AQHHBIE O IIPOIIECCE PYAOOOpasoBaHUA B
TAYOMHHBIX ~ CAOfAX 3€MHONM KOp®L Taxk, Ha rayOmmax 9-12 KM  BCTPETHAHCH  BBICOKOIIOPHCTBIC
TPEIIUHOBATBIE IIOPOABI, HACBIIIIEHHBIE ITOA3EMHBIMU CHABHO MHHEPAAM30BaHHBIME BoAamu. OOpaserr
IIOPOABI, TIOAHATHIM Ha IIOBEPXHOCTb, UMEET HHBIE CBOHCTBA, YeM B MaccuBe. 3AeChb, HaBEpPXy, OH
OCBOOOJKAEH OT OIPOMHBIX MEXaHHYECKHX HAIIPMKEHHH, CYIIECTBYIOINMX Ha TAyomHe. Aake ecAmn
BOCCO3AATh B CIICIIHAABHOM KaMepe I'AYOMHHBEIE YCAOBHA, TO BCE PAaBHO IIAPAMETPBI, U3MEPEHHBIC HA
oOpasiie, OTAMYaroTcA OT TeX, 4ro B maccuBe. Ha xamapie 100 mMerpoB HpOOypeHHON — CKBAXKHHBI HE
roay4aror 100 merpoB kepna. Ha cBepXrayOokol CKBasKHHE C TAYOMHBI OOA€e 5 KM CPEAHHIT BBIXOA
KEepHA COCTaBUA TOABKO OKOAO 30%, a ¢ rayouna 6oaee 9 kM 9TO OBIAH IIOPOH AHIIb OTACABHBIE
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OAAIIKK TOAIIMHOM 2-3 €M, COOTBETCTBYIOIIIE HAHOOAEE IIPOYHBIM IIPOCAOHKaM. MITak, KepH, ITOAHATHII
ma KCI'C, me paer moAHOH HHMOPMAIIMH O 'AYOMHHBIX IIOPOAAX, KOTOPBIE B KOPHE OTAHMYAIOTCHA OT
TOBepXHOCTHBIX. VIH(opMarua o TAYOHHHBIX ITOPOAAX IIOAHOCTBIO HCKAKACTCA IIPU  CEHCMIYECKOM
30HAHPOBAHHUU.

V3sMeHHANCh B IIPEACTABACHHA O TEIIAOBOM PEXKHUME 3EMHBIX HEAP, O TAYOMHHOM PacIIPEACACHHIH
TEMIIEpATyp B pafioHax 0a3aAbTOBEIX ImuToB. Ha rTAyOmHEe 0oAce 6 KM IIOAYYEH —TEMIIECPATYPHBINA
rpapnerr 20°C Ha 1 kM BMecTO OKHAaBIIErocs (Kak u B Bepxuedl wactm) 16'C Ha 1 km. BsisBaeno, uro
IIOAOBHHA TEIIAOBOIO ITOTOKA HMMEET PAAHOTEHHOE IIPOHUCXOKAEHHE.[32]

PesyApTaThl CEHICMUYECKOrO 30HAMPOBAHMUSA, ITOKA3BIBAIOIINE, YTO OTPAKCHHBIE BOAHBI BHYTPECHHUM
AAPOM 3EMAH COOTBETCTBYIOT CBOIMCTBAM PACIIAABAEHHOTIO KeAe3a, He BepHBL. COAepikaHHE AAPO AOAKHO
OBITH M3 CBEPXTMKEABIX 9ACMEHTOB, IIAOTHOCTh KOTOPHIX IIPEBBIIIACT IIAOTHOCTD KeAe3a Ooaee mATH pas. B
TAKOM CAyYae, PAacCIiaA THKEABIX 9ACMEHTOB HA IIOBEPXHOCTU IIAAHETHI, HA OOAEE IIPOCTBIE, YBEAUIHT OOBEM
IIOPOABI Y3KE OKOAO ACCATH Pas.

HeobxoanmMo mpusHath TOT (PAKT, U9TO EAHMHCTBEHHO AOCTYITHOE HBIHE HMCCACAOBAHHE U H3yYCHHE
HeApa 3eMAU C IIOMOIIBIO CEHCMUYECKOTO 30HAHPOBAHHUA HE AAET IIOAHYIO U ACHYIO KaPTUHY O CTPOCHHUU
HAIlleH IAaHEeTHL. MaccuB, HAXOAAIINUNCA ITOA OIPOMHBIM I'PABHTAIIMOHHBIM AABACHHEM U Ta CPEAA, TAC
YVPOBEHBb I'PABUTAIIMN OYEHb BEAUK, OTPAKAIOT CEHCMUYECKHE BOAHBI C IIOAHBIM HCKAKEHUEM, XaPAKTEPHBIM
TOABKO AAfl TOH CPEABL. DTO AQ€T OCHOBAHHE ITPEAITIOAArATh, YTO SACKTPOMATHUTHBIE M AKyCTUYIECKUE BOAHBI
HU3MEHAIOT CBOM CBOMCTBA B TOI CPEAE, TA€ YPOBEHDb BAHAHUA ITAOTHOCTH I'PABUTAIIMOHHOIO IIOTOKA HMMEET
pasuble AmamasoHbel. HOBBIE MeTOA CKaHHpPOBaHUA TAYOHMH 3EMAH C IIOMOIIBIO HEHTPHHHBIX ITOTOKOB
ABASICTCA IIEPCHEKTUBHBIM U OoAee TOUHBIM. (OTBET HA MHOIHE BOIIPOCHI MOMKET AATh H3YYEHHE ITOTOKA
HEUTPHUHO U3 AAPA 3EMAH, KOTOPOI'O UCCAEAYET — HEUTPUHHAA reO(PU3NKA.

IIpomecc pacimpenns 3eMAN MOKHO U3AOKUTH IO TAKOU CXEME.

M3 saapa 3emam, kak 30HBI OOAEGE BBICOKHX AABACHUI M TEMIIEPATYpP, B HAITPABACHHH MEHBIIIHX
AQBACHHUI U TEMIIEPATYP IOCTOAHHO AUPDYHAUPYIOT YCTOWYUBBIE M HEYCTOMYHBBIC AAPA ATOMOB (B BHAC
HMOHOB) TAKEABIX 3A€MeHTOB. Ha Bcem myTm cBoero ABMKEHNA HEYCTOMYHUBEIE AAPA, ATOMBI PACIHAAAFOTCA, B
pe3yAbTaTe AaBas KH3HH OOACE AETKHM aToMaM. B cAoe BHEITHEro fiApa OHH 3aXBaTBIBAIOT SAEKTPOHHI,
CTaHOBSACH ITOAHOIICHHBIMU HOHAMH H ITEPEMEINAOTCA B 3eMHYIO Kopy. Ha rpanure cdep Bepxuer u HinKHENR
MAaHTHH OHH OOpPa30OBBIBAIOT XHUMHYECKHE CcocAnHeHusA. IlocaeaHme B IKHAKOM BHAE PAaCIIAaBa,
OOpasyroIerocss IpH  ACKOMIIPECCHH  BEIIECTBA MAHTUHM IIO  pa3pbiBaM  KOPBI,  HACBIIIEHHOMN
MHHEPAAU3OBAHHON CMECH AU B I'Aa3000Pa3HOM COCTOSAHHUH CKBO3b (DEPMEHTHPOBAHHBIE TIOPOABI BEIHOCATCSA
Ha BEPXHUI CAOH. AaHHBIH CAOMH, ITO IPUYUHE CBOUX (DU3MYECKUX YCAOBHIH, TAC AABACHUE HU3KOE, ABAACTCA
HACAABHBIM MECTOM AAf BBIITAACHUS U3 PACCOAOB TBEPABIX BEIECTB M KOHACHCAIINN B OOAACTH HU3KUX (HIKE
TEMIIEPATYPhl KHUIICHHA) TemIeparyp Aerydux dpakiuii semrectsa. Cdpepa HmmKHEW MaHTHH, IIO CYTH,
SABASCTCA 30HOU CHHTE3a XUMHYCCKUX COCAMHEHUU.

Ha rayommax 300-700km cocrosmme BermectBa (TeMIEeparypa M AABACHHE) CIIOCOOCTBYIOT €ro
KPHCTAAAU3AIUN U OOPAa30BAHHUIO IIPOTAKEHHBIX CTPYKTYP C BBICOKUMH IIPOYHOCTHBIMU XaPAKTEPHUCTHKAM.
KocBeHHBIM ITOATBEPIKACHHEM 9TOMY CAYKHT OTCYTCTBHE 3€MACTPACEHHH Ha rAyonHax 6oaee 700 km.

E.M. Pyanu na ocnoBannu usyderus 0oaee 500 ckBakuH B akBaTOpuu MHPOBOTO OKeaHa IIOKA3aA, YTO

6 3
B TeueHne nocAeAHux 160 MAH. AeT 0ObeM BOAB B HeM yBeAmunaAca Ha 580-10° km”, aro cocraBaser 42,3%
COBPEMEHHOTO 0ObeMa. DTO PE3YABTAT OOPA3OBAHUA U UCTEUEHUA B TOH UAM HHOM popme u3 Aapa.[33]

3.4. OGpa3zoBaHHA MATEPHUKOB IIAAHETHI C TOUYKH 3PEHHUA AMHAMUKU IPABUTAIIAH

C y4eToM THX ITOAYIEHHBIX AAHHBIX CMOACAMPYEM IIPOIIECC OOPA3OBAHUA MATEPUKOB ITAAHETEL

[Ipr 06pasoBaHmM IIAAHETEI €€ AMAMETP OBIA 3HAYHTEABHO MEHBINE ueM ceiuac. [losepxHOCTE OBIAG
IIOYTU POBHOM, Oe3 BBICOKHX OOpasoBamuii u rayoms. Co BpeMeHeM, IO MepPe OCTBIBAHHA IIAAHETHI,
HAIIPSUKEHHOCTh  TPABUTAIIMOHHOIO ITOAA  CTAA2 YMEHBIIATBhCA. DTO  COIPOBOKAAAOCH  YBEAMYEHHEM
I'PaBUTAIIMOHHO-CKATOTO OOBEMA ITAAHETHI, YTO BHI3BAAO, B CBOIO OYEPEAb, MHOTOYHCACHHBIEC KATAKAM3MBI
Ha 3eMHOM moBepxHOCTH.[28,34] Ha moBepxHOCTHM IIAAHETBI HAYAAOCh IOPOOOPA3OBAHME, ITOABHAHCH
BYAKAaHBI, OOPa30BAAUCh MHOIOYHCACHHBIE TAYOOKHE TPEINUHEL B pesyAbraTe AAABHEHIIErO pacIIupeHHsA
0ObeMa IIAAHETHI IIPOH3OIIAM TEKTOHHYECKHE PA3AOMBI TBEPAOM OOOAOYKH IIO OYEPTAHUIO HBIHEITHUX
MaTEPHUKOB Ha I'AYOMHY HECKOABKO AECATKOB KIIAOMETPOB.

Kax m3BecTHO, rpaBuTanus ACHCTBYET B IIEPIIEHAUKYAAPHOM HAITPABACHHH K ITOBEPXHOCTH ITAAHETHL.
ITo sTOMmy, ee HampsiKeHHE CHHMAACA B IIPHAOKEHHOM ITAOCKOCTH Ha 3HAYHTEABHOW TIAYOMHE, YTO HE
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CIIOCOOCTBOBAAO TOPHU30OHTAABHOMY PACIIHPEHHUIO IIOBEPXHOCTH IIAAHETBL. Bmecre ¢ Tem, Ha TIAyOHHE
HECKOABKO ACCATKOB KHAOMETPOB PACIIHPEHHE ITOPOABI IIPOUCXOAHAO H B TOPHU3OHTAABHOI ITAOCKOCTH. B
PE3yABTATE TOABKO IIOBEPXHOCTD IIAQHETHI IIPH PACIIHPEHNUN PBAAACH KaK Oymara.

M3BecTHO, 9TO ITOA BAUSHHEM BBICOKOTO AABACHHSA § MIHEPAAOB MEHACTCA KPHUCTAAAMYECKAS PEIIICTKA.
[To muennro akaaemuka B.A.MarHuIikoro, B BEpXHHUX 9aCTAX MAHTUN IIPEOOAAAAET HOHHBIH TUIT XUMIIECKHX
cBA3EH BerecTBa. B HImKkHEM YacTH MAaHTHM — aTOMHBIA MAM KOBAAECHTHBIN (KaK HAIIPHUMED, V aAMa3a), IpH
KOTOPOM BCE ATOMBI CBA3AHBI APYT C APYTOM ATOMHOI1 CBA3bBIO.[27]

I'paBUTAIIIOHHOE AQBACHHE B IIOPOAAX OOPA3OBBIBAACA TOABKO B TAYOHMHE M CHABHO OTAHYAACA OT
MEXaHHYECKOTO BHYTPEHHETO AaBACHHMA Ha ypoBHe atoma. Kak mpuBoamrocs B pabore «lIpmpoaa
I'PaBUTAIINN I MEXAHH3M €€ BAUAHUA», IPAaBUTALINA ACHCTBYET Ha AAPO aToMma.[l] [TosTomy BRICOKMIT ypOBEHD
IPaBUTALINN BAUAA HA BHYTPHATOMHEIC CHABI, IIPIKAMAA AAPO ATOMa K SAEKTPOHHOI OOOAOYKE, OYKBAABHO
CIIAIOIINB 9ACKTPOHHYIO ODOAOYKY aTOMa. ATOMBI BEIIECTBA IIPHOOPETAAU IAAUIICOMAAABHBIN BHA, YTO
IIPUBEAO K CKUMAHHIO M YMEHBIICHHIO OObEMa BEIIECTBA ITAAHETHL. 1aKOH MEXaHH3M TI'PAaBHTALIMOHHOIO
CXKATHA IIAAHETBI XOPOIIO COIAACOBBIBACTCA C THIIOTE30M «YEPHOH ABIPBD), IAE€ BBICOKHI YPOBEHB IIOTOKA
IPABUTALINN CAYBACT SACKTPOHHYIO OOOAOYKY ATOMOB.

PacripsiMAeHEE  CIIAIOIIEHHBIX aTOMOB, B PaMKaX HACTOSIIEH TEOPHUH, ITO3BOAACT BBIACACHHIO
TpeOyeMOI 9HEPIHH AAfA PACIINPEHUA HAIIEH ITAaHETH. [ lOAydeHHAsA SHEPIUsA pacCMATPUBACTCH KAK PA3HHIIA
B 9HEPTHUU TPAaBUTAIMOHHOIO IIOTEHIIMAAA AAA MAAEGHBKON M Ooapmmoil 3emam. Takoe pacrpeseseHne
BHYTPHATOMHOTO IIPOCTPAHCTBA ITO3BOASICT YBEANYCHIE IIAOTHOCTH B MAHTHH U BHEIITHEM AAPE 3EMAM.

ITpoaoaxkarorneecss pacIIUpPEHHE ITAAHETHI IIPUBEAO K PACKPHITHIO 0OpPa3oBaBIINXCHA pa3AoMoB. OHH
3AIIOAHAAUCH IIPUIIOBEPXHOCTHOM M OCBOOOKAEHHOM OT TAYOHMHHBIX IIOPOA BOAOI, OOpPa3OBBIBasg OKEAHBI U
Mops. Bparmmareapnoe ABmkeHme 3eMAHM 3aCTABHAO OAAAHCHPOBATH PA3ACACHHBIE €€ ITOBEPXHOCTH, YTOOBI
COXPAaHHTb MHPOBOE paBHOBecHe. B pesyaprare OyayIime MaTEpUKH HAYAAH PACXOAUTHCH IO C(PEPHIECKOM
IIOBEPXHOCTH IIAAHETHL. HepaBHOMEPHO 3aITOAHAAMCH OOPA30OBABIIHECA IIPOCTPAHCTBA BOAOH M 3aHAAU
HBIHEIITHIE MECTA PACIIOAOKEHHUSA OKEAHOB U MOPEH.

3.5. O MEpOBOM paBHOBECUH KOHTHHEHTOB

C ydueroM H3AOKEHHBIX (PAKTOPOB M pPa3BUBasd YKA3aHHYIO TEOPUIO C TOYKH 3PEHHA AMHAMHIKA
IPABUTALINN, CMEAO MOKHO IIPEAIIOAOKHTD, YTO APEH( KOHTHHEHTOB — 3TO PE3YABTAT IPABUTAIIMOHHOIO
PACIIIIpPEHNA IAAHECTHL

MuaAmapABl  ACT Ha3aA IIAAHETA IIPEACTaBAAAA COOONM  eAmHBI KoHTHHEHT — [lamrero,
pacIAacTaBIIMiics IO BCEH HOBepxXHOCTH 3eMAHM. Toraa ciartad IIOA OIPOMHBIM AABACHHEM IPABUTAIIAN
HAIlIA ITAAHETA IIPEACTABAAAA COOOH cdepruyueckoe TEAO C AHMAMETPOM B ABa paza MEHBIIE YeM Celdvac.
TeKTOHMYECKHE Pa3SAOMBI IPU PACIINPEHUH IAAHETH PACKPBIBAANCH AO OIIPEACACHHBIX TAYOHMH, 2 AAABIIIC
OHH 3aIIOAHAAHCH PACIIHPAOIICHCA B TOPU3OHTAABHOMN IIAOCKOCTH IAYOMHHOI 1TOpoAoil. Ilpocrpancrso,
00pa3oBaBIIIeecs MEKAY MATEPUKAMU U OOABIIIMHI OCTPOBAMU, IIOCTOAHHO YBEAHMYHUBACTCA, TAK KAK AHAMETP
IIAQHETBI IIOCTOSTHHO pacTeT. [24,25]

OOBbACHEHNE ABIKCHHA MATCPHKOB OAHHME KOHBEKIIHOHHBIMU TCUCHUAMHU B MAHTHN HE AOTHYHO,
TaK Kak 9TO IIPUBEAO OBl TOABKO BEPTUKAABHOMY ABIKCHUIO IIOBEPXHOCTH ITAaHETHL. B takom cayuae [Tanres
HE MOrAa ObI 0OpPa30BATHCA HA OAHOH CTOPOHE IIAAHETBI, 4 APYTasd €€ 9acThb 3AIIOAHATHCA BOAOH, YTO IIPHBEAO
OBI K HapPYIIEHUIO MHPOBOIO paBHOBecHs. [35]

O coxpaHeHNH MHPOBOIO PABHOBECHA HA HAIICH IIAAHETE CBHACTEABCTBYET M TakOoH (akr. I'opa
YumOopaco, HaXOAAIIAfACA Ha TEPPUTOPHH DKBaAOpa, Beire Dpepecta Ha 2200 merpos. Ilpuumna sroro
3aKAFOYAETCA B HEHAEAABHOMN ItapooOpasHoctu 3eman. OHa «BCIyYeHa» ITOCPEAHHE, IIOITOMY H3MEPEHHE
BBICOTBI TOPBI OT YPOBHA MOPsA HE AA€T TOYHOH OIICHKHM €€ MCTHHHOI BeAnmdnHbL «BcrmydnBanme» 3eman B
CPEAHEH YACTH II0 BCEH OKPYKHOCTU ACHCTBUTEABHO HMEET MECTO U ABAACTCA CACACTBHEM BO3ACHCTBHUA CHA,
BO3HHUKAIOIIHUX IIpu ee Bparerun. [1oaToMy, ecAl H3MEpATh BBHICOTY IOp OT IIEHTPa IAAHETHI, YmmOOpaco
oxaspBaeTcA Boire Dsepecta Ha 2200 MeTpoB. A ecAH U3MEPATH OT YPOBHA MOps, TO DBepect Ha 2540 meTpoB
Beirre Ymmbopaco. CoraacHO yHOMAHYTOMY COOOILNEHHUIO, IIPH H3MEPEHHH OT I[EHTPa 3EMAH BBICOTA
Yumbopaco cocrasager 6 384 450 merpos, a Dsepecra — 6 382 350 merpoB. AAsi cOXpaHEHHA MHUPOBOTO
PAaBHOBECHS Ta YaCTh HAAHETHI, rA¢ pacrorokeHa CesepHad u FOxmas Amepuka B IIPOTHBOBEC MACCHBHOI
EBpasun ¢ Adpuxoii u ABCTpasHe AOIIOAHACTCA MACCOI OKEAHIYIECKOH BOABL [30)]
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IV. BamaHue rpaBUTAIIUOHHBIX AHOMAaAMM Ha CEMCMHYECKHUE ABACHUA

AAS ITOATBEP>KAECHHIA CBOHX HACH H THIIOTE3 A HE XBATAFO AAAEKHE 3BE3ABI,
a IPpHBAEKAF0 OAH3ZKHE BCeM 3EMHBIE IIPHPOAHBIC ABACHHA.

Asrop
4.1. Crpoenune 3eman

Crpoenne 3eMAH H3y9€HO TOABKO C ITOMOIIBIO CEHCMHYECKIX BOAH, BOSHUKAIOIINX OT 3€MACTPACCHHUI
1 UCKYCCTBEHHBIX B3PBIBOB M IIPOHM3BIBAIOIINX 3EMAIO IO BCEM HAIIPABACHUAM, KaK OBl «IIPOCBEUMBAs» €€.
SAapo 3eman Briepssie ceficmoAoru oOHapyRuAK B 1906 roay, a I'yrerabepry B 1914 roAy yaaAoch omrpeAeAnTS
rayonny ero saseranmua (2885 km). I'pannia pasaesa BHEIIHEro fApa XapakTepHa TEM, YTO Ha HEH PEe3KO
[IaAQET CKOPOCTD IIPOAOABHOM ceficmmaeckoil BoAHBL 0T 13,6 km/c A0 8,1 xvm/c. ITonepeunas celicMudaeckas
BOAHAQ BOOOIIE dYepe3 BHEIIHEE AAPO HE IIPOXOAHUT, YTO TOBOPHT O TOM, YTO OHO KHAKOE. TBepaoe,
BHyTpeHHee AAPO oOHapyxnaa Aeman (Aamus) B 1936 roay. OHa 1okasasa, 9T0 OHO PACIIOAOKEHO Ha
rayonue npudAnsureApHO papaOH 5000 kM.

I'pannma paspeaa MEKAY 3E€MHOI KOPOM M MaHTHEM M3BECTHA KaK ITOBEPXHOCTH Moxoposmamdya
(cokpamenno Moxo), HasBaHHAadg TaK B YECThb €€ IIEPBOOTKPHIBATEAf, FOIOCAABCKOIO TreoAora AHApes
Moxoposuanga (1857-1936rr). B 1909 roay MoxopoBudud OOHAPYKHA PE3KOE BO3PACTAHHE CKOPOCTEI
CEMCMUYECKHX BOAH Ha TAyOHMHE OKOAO 35 km. IT1y

Wrrrepran Aoas | Aoas moanoit IPaHUILy CTAAM CYHTATh TIPAHUIIEH 3EeMHOH KOpeL. B
4 : 7 3 Obema Y 1 9
mommocteli r/ew’] obwena ) vacen % OKEaHE OHA PACHOAOKEHA OAMKE K IIOBEPXHOCTH 3EMAN
Kopa | A| 33km 2,7-30 1,55 0,8 o
B 3001w 332 3.05 T6.67 104 ma rayomne 10-15 kM, B ropubIx paiioHax, HaO0OOPOT,
Cl1000ku| ~ 365-468 21,31 16,4 yXOAUT BrAyob A0 50-80 km.[20]
MaH-
| 468 5,69 4428 410 B coBpemennom mpeacraBaeHHE 3eMAA - 3TO
25005 CAOKHBII MHOTOCAOECBOH 0OBekT. Kamaplii m3 caoeB

HMECT TAKIKE AOCTATOYHO CAOKHYIO CTpYKTYpy, KOTOpaH

940-11,5
HU3YyYAETCA PASAMYHBEIME TIeO(PU3UICCKUMH  METOAAMHU

5000Ky - - o
5100 115-120 1516 4 315 (CeICMUYECKUMY, MATHUTHBIMH, IDABHTALMOHHBIMU I

12,0 - 13,0 Ap')'

Hagaro eff ITOAOKHA aBCTPAAMMCKHI CEHCMOAOT
K.E. byaaen, nmpeasoxxubrimii B Hagase 40-X TOAOB cxemy

6371km

Puc.8 pasaeAeHus 3E€MAM Ha 30HBL, KOTOPBIE OOO3HAYHA
OykBamu: A - 3eMHasf KOpPa, IMEET OOIIYIO TOAIIHHY 35KM
u maoTHOCTH 3,2 1/em’, B - 30Ha B nurepBase rayons 33-413 kM 1 mAOTHOCTH 3,5 r/em’, C - 302 413-984 kmt
u aotaOCTH 4,0 T/cM’, D - 30H2 984-2898 kM 11 aoTHOCTH 5,0 T/CM’, A - 2898-4982 1w, F - 4982-5121k M, G
- 5121-6371 kM (uenTp 3emMAM). DTH 30HBI OTAMYAIOTCA CEHCMUYECKHMU Xapakrepuctukamu. [lozanee 3ony
D on pasaeana ua 3oub D' (984-2700 km) u D" (2700-2900 km). B HacrosImee Bpems 3Ta cXeMa 3HAYUTEABHO
BHAOM3MCHEHA U AHINb CAOH D" mmpoko mcmoassyercs B amreparype. Ero raaBHas XapakrepucTka -
YVMEHBIIIEHUE T'PAAMEHTOB CEHCMHYECKHX CKOPOCTEH IIO CPaBHEHHIO C BBIIIEAEKAIIECH OOAACTBIO
marTan. Brerree sapo (B) ¢ maotaOCTBIO 10-11 1/cM’ mAeT A0 TAyOmHEET 4980 KM, 32 KOTOPBIM TakKe
CAEAyeT IepexoAHafs 30Ha A0 rayomnsl 5120 kM. Bayrpennee siapo pacrmoaoxeno Ha rayoumne 6371 kM, c
MAOTHOCTBIO 12 1/cM’.

Ha pucynke 8 moxazano Buyrpennee crpoenne 3eman, 1o 1.B. BoiirkeBudy ¢ m3meneHmaMH u

AOIIOAHEHUSAMM.

3onbl B u C 00pasyroT Tak Ha3bIBAEMYIO BEPXHIOIO MaHTHIO, a 30HA D - HIDKHIOIO MaHTHIO. ManTns
3eMAH COCTONT M3 CHAMKATHBIX IOPOA. Ilo Mepe yBeAmdeHus AaBAEHHA M TEMIIEPATYPHl B BEIIECTBE
IIPOUCXOAAT (PA3OBBIE IIEPEXOABI: OIIPEACACHHBIC BHABI IIOPOA M3 TBEPAOU (Pa3bl IIEPEXOAAT B KHAKYIO.
Takue ¢asossie mepexoabl otmedeHsl B 30He C u B 30oHe D'. [Ipmyem B mmocAeAHEM cAydae BEChb METAAA
BBIIIAABAAICTCA U BHEIIHEe AAPO (30HA E) IIeAMKOM COCTOHT M3 PacIAAaBACHHOIO MeTasAa. depes o1y 30HY
ITOIIEPEYHbBIE BOAHBI HE IIPOXOAAT, TAK KAK MOAYAB CABUIa paBeH HYAIO. B mepexoanoii sone I :xuakad dasa
METaAAd IIEPEXOAUT B TBEPAYIO ha3y M BHYTPEHHEE AAPO COCTOHT U3 TBEPAOTO METAAAA C IIAOTHOCTBIO 12.
OAHAaKO ITOAArarOT, €CAHM H3MEHHTb (DU3NYECKHE YCAOBHA M IIOMECTUTh 9STOT METaAA B YCAOBHA
«HOPMAABHOM» TEMIIEPATYPHI M AABAEHHUA, TO €ro ITAOTHOCTb OKaxeTcsa paBHOM 7.[35] Bmecre ¢ Tem,
BHYTPEHHEE AAPO, OKPYKEHHOE PACIIAABACHHBIM METAAAOM HUKAK HE MOMKET OCTAaBATBCA TBEPABIM, TaK KaK
AOAKHO PACIIAABUATBCH.
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Csepxrayboxoe Oyperne Koabckoit ckBazkumupr CI'-3 1T03BOAHAO 3aTAAHYTH B HEAPA U IIOHATH, KAK BEAYT
ceOsl TOpPHBIE IIOPOABI IIPHU BBICOKHX AABACHUAX U Temieparype. IIpescraBaeHme, 9TO IOpHBIE IIOPOABL C
TAYOHMHOM CTAHOBATCA IIAOTHEE M IIOPHUCTOCTb UX YOBIBACT, OKA3aAOCh HEBEPHBIM, KAK M TOYKA 3PEHHUA O
CyXHuX HeApax. Brepsere 910 ObIAO 0OHAPYKEHO 11pH OypeHnn KoAbCKON CBEPXIAyOOKOH. Apyrue CKBaKIMHBL
B APEBHHX KPHUCTAAAMYECKHAX TOAIIAX ITOATBEPAUAH TOT (DAKT, YTO HA MHOTOKHAOMETPOBOIT TAYOHHE FOPHBIC
HOPOAI)I pa36I/ITbI TpCLT_[I/IHaMI/I nu HpOHI/I3aHI)I MHOI'OYHMCACHHBIMH HOpaMI/I’ a BOAHBIC paCTBOpI)I CBO6OAHO
ABIKYTCS TIOA AABACHHEM B HECKOABKO cOT armocdep.[32]

Tot dakT, 9TO KOHTHHEHTEI CAOKEHBEI OU€Hb APEBHUMHI ITOPOAAMH, BO3PAcTOM OT 1,5 A0 3 MHAAHAPAOB
Aer, He omposepraa Aaxe Koabckad ckpaxmua. OAHAKO COCTaBAGHHBII Ha ocHoBaHmm kepuHa CI'-3
FEOAOTHYCCKAN Pa3pe3 OKA3AACH IPAMO IPOTHBOIIOAOKHBIM TOMY, 9TO VUEHBIC IIPEACTABAAAM ceOe paHee.
IlepBeie 7 KHAOMETPOB OBIAK CAOKCHBI BYAKAHHYIECKHMU U OCAAOYHBIMU IIOPOAAME: Ty(DaMu, Oa3aAbTAMI,
OpeKYnAMH, ITECUaHUKAMH, AOAOMUTAMH. ['AyOxe Aexman Tak HasbBaeMBI pasaeA Konpaaa, mocae koroporo
CKOPOCTb CEHCMHUYECKHX BOAH B IIOPOAAX PE3KO YBEAMYHBAAACH, YTO HHTEPIPETHPOBAAOCH KAK I'DAHHIIA
MEKAY TPAaHHTAMH B 0a3aAbTAMH. DTOT Pa3sACA OBIA AABHO IIPOMACH, HO 0Oa3aAbTEI HIDKHETO CAOSl 3€MHOIT
KOPBI TAK HHUIAC U HE IOABHANCH. Ha00OpOT, HA9aANCh IPAHHTEL U THEHCHL.

Paspes KoABCKOIT CKBaKHHBI OIIPOBEPT ABYXCAOMHYFO MOAEAB 3E€MHONM KOPBI M ITOKAa3aA, YTO
CEICMHYECKIE PA3AEABl B HEAPAX — 3TO HE IPAHMIIBI CAOEB M3 IIOPOA pasHoro cocrasa. Ckopee oHHU
VKa3BIBAIOT HA M3MEHEHHE CBOWMCTB KaMHA C TAYOHHOM. IIpm BBICOKOM AaBAE€HHH M TEMIIEpaType CBOWCTBA
IIOPOA, BHAMMO, MOIYT PE3KO MEHATHCSH, TaK, YTO TIPAHHUTEL IO CBOUM (PU3HYECKHM XaAPAKTECPUCTHUKAM
CTAHOBATCS ITOXOKH Ha 0a3aAbTEL, 1 HA000pOT. HO ITOAHATEIT Ha TOBEPXHOCTD € 12-KHAOMETPOBOH IAYOUHEI
«0a3aAbT» TYT 7K€ CTAHOBUACA I'PAHHTOM, XOTb M HCIBITBIBAA IO IYTH CHABHEHINIHN IPHUCTYII «KECCOHHOI
OOAE3HI» — KEPH KPOIIHACH M PACIIAAAACH HA ITAOCKHE OAAIIKH. UEM AAABIIE YXOAMAA CKBAKIHA, TEM
MEHBIIIC KA9E€CTBCHHBIX OOPA3IIOB IIOIIAAAAO B PYKH VICHBIX.

I'ayOuHa 3akArO9ana B cebe MHOTO HEOKHAAHHOCTEH. PaHbIlle OBIAO €CTECTBEHHO AyMaTh, YTO C
VAAAEHHEM OT IIOBEPXHOCTU 3EMAH, C POCTOM AABACHUSA IIOPOABI CTAHOBATCA DOAEE MOHOAHTHBIMH, C MAABIM
koAmdecTBoM TperuH u 1op. CI'-3 ybeamaa yuenerx B oOparaHoMm. Haunmmas ¢ 9-Tm KHAOMETPOB, TOAIIN
OKAa3aAHCbh OYCHDb HOpI/ICTbIMI/I " 6yKBaAbHO HAITMYKaHbI TPCIJ_[I/IHaMI/I, 110 KOTOPBIM HHPKYAHPOBQ.AI/I BOAHBIC
pactBopbl. [losamee >TOT (PaKT IOATBEPAMAM APYIHE CBEPXIAYOOKHME CKBAKMHBI Ha KOHTHHeHTaX. Ha
TAYOHMHE OKa3aAOCh TOPa3sAO0 Kapde, deM paccumreiasm: Ha neAbrx 80°. Ha ormerke 7 kM temmeparypa B

3aboe Ob1ra 120°C, Ha 12 kM — pocruraa yxe 230°C.[32]
4.2. CymecTByromye MOACAU MEXaHU3MA 3€MACTPACEHUI

Brioane yaoBaerBOpHTEABHOE OOBACHEHHE IPUYUH H HCTOYHUKOB BO3HHUKHOBEHHA OOABIITHHCTBO
3EMACTPACEHUI AAETCA B PAMKAX TEOPHUH TEKTOHHUKH IIANT. Fe OCHOBHas MAeA 3aKAIOYATCA B TOM, YTO B
KPAEBBIX YACTAX KAKAOH IIANTBI, TaM, TAC OHA COIPHKACAETCA C APYIUMH IIAMTAME, TOPHBIE ITOPOABI
OKA3BIBAFOTCA IIOA ACHCTBHEM OOABIIHX ACPOPMUPYIOIUX (TEKTOHHYECKHX) CHA, BBI3BIBAIOIINX B HUX
dusmyueckne U AaKe XUMHYECKHE H3MeHeHHA. VIMEHHO Ha KpafX IIAHT I'€OAOTMYECKHE CTPYKTYPBI 3eMAHN
ITOABEPTAIOTCA HAUOOABIIIEMY BO3ACHCTBHIO CHA, BO3HUKAIOIIUX B PE3YABTATE ABH/KEHHA U CTOAKHOBEHHSA
IIAUT, I IMEHHO TaM IIPOUCXOAAT CAMBIE KPYITHBIE TEOAOIMYECKUE IIPe0OpasoBanus. [5]

MexaHHU3M 3EMAETPACEHHH - BECbMa CAOKHBIN IIPOIECC, K IIOHUMAHUIO KOTOPOI'O CEHCMOAOTH TOABKO
npuOAmKaroTca. Odar CHABHOTO 3EMACTPACEHHSA IIPEACTABAACT COOOM HEKOTOPOE BHE3AIIHOE CMEILIEHUE B
OIIPEACACHHOM OOBEME IIOPOA IIO OTHOCHTEABHO OOIIMPHON IAOCKOCTH Pa3pbiBa, IIO3TOMY MEXaHH3M
3EMACTPACEHHUA IIPEACTABAACT COOOH KHMHEMATUKy ABMUKEHHA B odare. CyIleCTBYIOT HECKOABKO HamboAee
PACIIPOCTPAHEHHBIX MOACACH MEXAHU3MA OYAra 3eMACTPACECHUI.

Hanboaee pannas moaeab, pazpaborannas X. Periaom B 1911 roay, ocHoBana Ha yIpyro# oraade mpu
CKOAOBOM AeDOPMAITIN TOPHBIX IIOPOA, B KOTOPBIX IIpeBHIIeH IpeaeA mpoanoctu. Moaeas H.B. [llebarnna
(1984 roA) mpeAmoasaraer, 4YTO TAABHYIO POAb B BO3HHUKHOBEHHH KOPOTKOIIEPHOAHBIX KOAECOAHHUIT C
OOABINIMH YCKOPEHUAMU UIPAIOT OCAOKHEHHSA, IIIEPOXOBATOCTU UAH «3AIIEIIED BAOAD TAABHOTO Pa3phiBa, 110
KOTOPOMY IIPOUCXOAUT CMEIIEHHE. «3aIelb ITPEIATCTBYIOT CBOOOAHOMY CKOABKEHHIO - KPHITY, ¥ HMEHHO
OHH OTBETCTBEHHBI 32 HAKOIIACHHE HANPMKEHHH B odare. MoaeAb  AaBHHHO-HEYCTOHYMBOTO
TpernuHoOOpasoBanusd, pasBuBaemad B Poccum B.V. MAYkuHBIM, 3aKAIOYaeTCAd B OBICTPOM HAPACTAHUN
KOAMYeCTBa TpermuH. lIpum HuX B3aMMOACHCTBHH MENKAY COOOH H B BO3SHHUKHOBEHHH TI'AABHOIO HAHU
MATICTPAABHOTO PA3pEIBa, CMEIEHHE MIHOBEHHO COPACHIBACT HAKOIIMBIIIEECH HAIIPSKEHHE C OOPa3OBaHUEM
yupyrux BoAH. Eite oAHa MoAeAb amepukanckux reocdpusnukos V. bpetica u A.M. Hypa, chopmuposannas B
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koHIIe 060-X TOAOB, IIPEATIOAATAET BAKHYIO POAb AMAATAHCHH, TO €CTh YBEAMYEHUA 00BEMA T'OPHOM ITOPOABI
pu Aedpopmariun. BosHuxkarormume mpu 5ToM MUKPOCKOIIIYECKHE TPEIUHBI IIPH IIOIIAAAHUN B HUX BOABI HE
CIIOCOOHBI BHOBB 3aKPHITbCA. B pesyapraTre 0OBEM IIOPOABI YBEAMYHBACTCA, 4 HAIPHKCHHA BO3PACTAOT.
OAHOBPEMEHHO YBEAHUYHBACTCA ITOPOBOE AABACHHE M CHIUKAETCHA IIPOYHOCTH ITOPOAHL. Bee ato mpusoauT K
PaspAAKE HAIIPAKEHUA - K 3EMACTPACECHUIO.

CyImecTByeT MOAEAB HEYCTOHYHMBOIO CKOABMKEHUSA, IIOAHEE BCErO pPaspabOTAHHAS aAMEPHKAHCKIM
reopusuxkom K. [Mloarriem B 1990 roay. Cyre MOAEAN 3aKAIOYAETCA B «3AAMIIAHUI» KOHTAKTOB B3aHMHO
IIEPEMEIIAIOIINXC OAOKOB IIOPOA IIPM OTHOCHTEABHO TAGAKOM CTPOCHHU IIOBEPXHOCTH CMECTHTEAS.
3aAunaHue IPUBOAUT K HAKOIACHHIO CABHUIOBBIX HAIPHKEHHUI, paspiAka KOTOPBIX TPaHCOPMHPYETCH B
3EMACTPACEHHE.

B moAp3y Teopum TEKTOHHKH IIAHUT YKa3bIBAIOT IeO(DU3NYECKHe HAOAIOACHUA, KOTOPBIE IIOKA3BIBAIOT,
YTO B CPEAMHHO-OKEAHHYECKHX XpeOTaxX HEIPEPHIBHO IIPOMCXOAMT ITOAbeM Marmbel. OmHa, 3acTeBaf,
CTAaHOBUTCA HOBBIM MOPCKHM AHOM H ABH/KETCA B Pa3HBIE CTOPOHEI OT XpeOTa. Takmm 0Opazom, IAHTHI
PaspacTaroTca M IEPEMEIIAIOTCA C OAHOH M TOH K€ CKOPOCTBIO, OCTBIBASl U CTApes IO MEPE YAAACHUA OT
xpebtoB. Ha 00Omx CBOHMX KOHIIAX CABHTH «TPaHC(DOPMHUPYIOTCH» M BAOAD HHUX HAOAIOAAIOTCA MHOIO
3EMAETPACCHUM.

«[TAmTBI ABHIKYTCA HEPABHOMEPHO, OHH AOATO OCTAalOTCA B IIOKOE, HAAABAUBAA KpafAMU OAHA Ha
Apyryro. Ho mocrerneHHO KOHBEKIIHOHHBIC TEYCHHSA IIOA HHUMH JCHAHBAIOT AABACHHE, B PE3YABTATE UErO
IIAHTBL COBEPIIAIOT BHE3AMHBIA TOAYOK. OH COTPACACT BCE OKPY/KAIOIINE ITIOPOABL, BEI3BIBAS 3EMACTPACCHUEY,
- ucaau I'yrenOepr u Puxrep B cBoeM Tpyae «DAeMeHTapHAS CEHCMOAOTHM. [37]

4.3. CpoiicTBa M IPU3HAKU 3€MAETPACEHUIL, TpeOyromme 00 bACHEHNA

IToaygaercs, 9TO IO TEOPUM TEKTOHUKH IIAUT, HAa KPafAX B3aNMOAEHCTBYIOIIHX IIAHT, AOAKHO
IIPOMCXOAUTDH TOPAa3AO OOABIIIE 3EMACTPACCHHH (TaK Ha3BIBAEMBIE MEKIIAHTOBBIE 3EMAETPACEHHA), YEM BO
BHYTPEHHHX YaCTAX IAUT. OAHAKO BO BHYTPEHHUX YACTAX IIAHT YaCTO IIPOUCXOAAT 3EMACTPACCHHSA, U TEOPHS
TEKTOHUKHU ITAUT STOMY HUKAKOI'O AOIMYECKOrO OOBACHEHHS HE AAET.

Vcroitunsasg CKOpPOCTb PaspacTaHdsA IIAUT AA€T OCHOBAHHUA CYHTATh, YTO Ha KpasX IIAHT TEMII
IIPOCKAAB3BIBAHUA ~AOAKEH OCTaBaTbhCA ITOCTOAHHBIM. [loaTOMy CcAeAyeT OXKHAQTH 3aKOHOMEPHBIMI
CACAYIOIIIHE 3EMACTPACCHHA PAAOM C IIPOUCIIEAITNMU. BmecTe ¢ TeM, BOIIPEKH AOTHKE, Ha KPAfAX IIAUT 9aCTO
OCTAIOTCH 30HBI CEHCMHYECKOTO MOAYAHHSA, YEI'O TAKKE HE MOKET OOBACHUTD CYIIIECTBYIOIIAS TEOPHA.

l'urronieHTp HMAM OYar 3eMACTPACEHHA IPUHAMAETCA HEKOEH TOYKOI (00AACTBIO C HEOOABIION
IIAOITIAABIO), TA€ M Ha TAYOHHE IIPOMCXOAHUT 3eMAeTpsAcenue. VIMEHHO Takme AaHHBIE IIPUBOAATCA B
OIOAAETEHAX CEHCMHYHOCTH: reorpadudeckue KOOPAMHATHI (IITHPOTA M AOATOTA), TAYOMHA M MarHHTyA2d
(oHepreTmdeckuil kaacc). EcAm OBl 3eMAETPACEHHSA BBI3BIBAAUCH CTOAKHOBEHHEM IIAUT, TO IHIIOLIEHTPHI
CAAraAH OBI B ITAAHE BBITAHYTYIO CTPYKTYPY — AHHHUIO, 2 B OObEME — ITAACTUHY. 5]

HanparmuBaercsa 3aKOHHBIH BOIIPOC — B YEM K€ 3aKAFOYAETCA OOAee OOINas IPUYUHA 3EMACTPACECHUIT?
He cpoanm Am oHm ¢ myHamu u m3Bep:keHHAMH ByAkaHOB? He OAHM AM H Te ke ABAGHHA TO COTPACAIOT
3EMHYIO KOPY U IIOAHHMAIOT IHTAHTCKYIO BOAHY, TO IIOAB3YIOTCA BYAKAHHYECKUMU KPATEPAMH, AABas BBIXOA
HU30BITKY CBOEH 9HEPIUN?

B XIX Beke Takyro IHIIOTE3y BBICKA3aA BEAUKHII HEMEIKHH HaTypasuct u reorpad I'ymOoapar. «B
IAYOMHHBIX TOAIIAX 3€MHOI KOPBI, - H3AaraA OH BKPATIIEC CBOU B3TAAABL - €CTh CAOHM PACIIAABACHHBIX IIOPOA.
DTOT CAOM HCHBITHIBAECT 3HAYNTEABHOE AaBAeHHE. VIHOTAQ 9TO AaBAEHHE 3aCTaBAfAET PACIIAABACHHYIO MACCY
HM3AUBATBCA HA IIOBEPXHOCTD, U TOTA2 HAOAFOAACTCA U3BEP/KEHHA. B APYTHX CAy9adx CHABI AABACHHS XBATAET
TOABKO Ha TO, YTOOBI BBI3BATH TAKYIO K€ BHOPAIIHIO IIEPEKPHITHH, YTO OBIBACT y CTEHOK IIAPOBOIO KOTAQ, U
TOTAA ITIPOMCXOAUT 3eMAeTpsAceHns». OAHAKO 3Ta THIOTE3a HE MOI'Aa OOBACHHUTH, KOTAA 3EMACTPACCHUA HE
00A32TEABHO BAEGUET 32 COOON M3BEPKEHHE BYAKAHOB M, HAOOOPOT, BYAKAHIYECKAs ACATEABHOCTb HE BCEIAA
COIIPOBOKAAETCA CECMIYECKHUMH BO3MYITICHUAMI. [8]

Ecau ObI Bce 3eMAeTpACEHUA OBIAU I'€OAOTHYIECKOIO HAU BYAKAHHYECKOIO IIPOHCXOKACHHA, TO HUX
TUIIOLEHTPB HAXOAUAUCH OBl Ha TAyOHHe, He Ipesbiraroreii 40 kuaomerpos. Ha camom Aeae rumorieHTpsr
3EMACTPACEHUIT PasMEIIAIOTCA Ha AIOOOH rAyomHe — OT HeCKOABKHX MeTpoB A0 700-900 kmaomerpos. Aas
OOBACHEHUA IAYOOKHX 3EMACTPACCHUN BBIABUHYTO MHOKECTBO HHTepecHBIX mAeH. Ho B Tewenme 90 aer,
IIPOIIEAIIINX ITOCAE OTKPBITUA TAYOOKHX 3EMACTPACCHUI, OHH BCE EINE OCTAIOTCA 3araAkow. Teopus
TEKTOHHKHA TIANT IIPEATIOAAraeT, 9TO  TAYOOKO(DOKYCHBIE 3EMAETPACEHHA ITPOMCXOAAT B XOAOAHBIX
IIOTPY/KAFOINMUXCA IAHTaX AnTOCephl. OAHAKO XOAOAHBIE ITAMTHI He MOIyT morpyxarbca Ao 900 km B
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KHAKYFO PACIIAABACHHYIO MAHTHIO, €CAH KOHBEKTHUBHBIC T€YCHIA ITOAHUMAFOT UX BBepX. AO CHX ITOp HeAceH
MEXAHU3M BO3HHKHOBECHHA OYara 3€MACTPACCHHA B Pa3MAIYCHHBIX ITOPOAAX MAHTHH B IAYOMHE, TA€ HET
XapaKTepPHasA AAfA TBEPABIX ITOPOA AePOPMAIUA UM HAKOIACHHE VIIPYIUX CHA. 3aKOHBI TMAPOAMHAMUKH HE
ITO3BOASIFOT HAKOIIACHHIO VIIPYIOM CHABI B )KHAKOM CPEA€ MaHTHUH.

OINIEHTP 3EMACTPACCHHI XapaKTEPU3YeTCA MAKCHMAABHBIMU Pa3pPYIICHUAMH, IPHYEM MHOITE
IIPEAMETBI  3ACCh CMEIIAIOTCA BEPTUKAABHO (IIOALIPBITHBAIOT). AHAAN3 IIOCACACTBHI Ppa3pyIICHHH B
SIHIIEHTPE ITOKAa3BIBAIOT, YTO IIPU TAABHOM TOAYKE ITOBEPXHOCTH 3EMAHM IIOAHHMAaAachb AO 5 METpOB.
PacueTsl IIOATBEPAMAH, YTO AAA TOIO YTOOBI IIOAHATH ITOBEPXHOCTH HA TAKYIO BBICOTY, AOAKEH OBITH
MOIIHEI AP CHH3Y.

Bmecre ¢ TeMm, HCXOAS B3 TEOPUH TEKTOHHKH IIAHUT, CMEIIECHUE 36MHON KOPBI AOAJKHO OBITh KAaK Pa3
TOPU30HTAABHO. 32 TOA Ha 3eMAE IIPOMCXOANUT HECKOABKO COTEH TBHICAY 3EMAETPACCHHH, T.e. B CpeAHeM 1-2 B
muHyTy. CHAQ UX pasAnYHA: OOABIITHHCTBO YAABAMBAETCH TOABKO BBICOKOYYBCTBUTEABHBIMU IIPHOOPAMH -
cericMorpadaMu, APyrue OIMyIIAIOTCA 9eAOBEKOM. [23]

ABCTPAAHHCKAN yIeHBIH-TeOAOT AkeiMC MaKCAOy CYHTAET COBPEMECHHBIE OOBACHCHHA IIPHYNH
3EMACTPACEHUI TEKTOHHKOM IAUT OIMMOOYHBIM. [lo ero MHeHHFO, HBIHEIIHHME KOHIIEHITUH HCXOAUT H3
IIPEATIOAOKEHHSA O ITOCTOSHCTBE 0ObeMa 3EMAH, TOIAA KAK Ha CAMOM ACGAE OH IIOCTOAHHO yBeAnmumsaetcs. [1o
€ro pacderaM, CErOAHA IIAAHETa ITPOAOAKAET PACTH CO CKOPOCTBIO 22 MuAAmMETpa B TOA. Kasarock Obl,
HUYTOXKHAA BEAHYHHA, HO 32 MHAAMOHBI A€T, II0 MHEHHIO YYEHOIO, 3€MHas KOpa YBEAHMYHBAETCA Ha 22
KHAOMETpA, IIPH 3TOM OHA HACTOABKO OCAaDAd H PACTPECKAAACh, YTO Y/KE HE MOMKET COIPOTHUBAATHCA
KAOKOTAHHIO 3€MHBIX HEAD.

Oanako, ecan 00beM 3eMAN PACIIUPAACA PABHOMEPHO TAKUM OOPa3sOM, TOTAA 332 2 MAPA. ACT AHAMETP
Hartel raanetsl ypeanduaca Oer Ha 44000 kv nmportus Hemerraero 12756 kM, 9To Takke He peasbHO. 32 4,5
MHAAHAPAA AT 3eMAA cTara ObI OOAbIIION Kak FOmmTep.

4.4. PoAb rpaBUTALINM B MEXAaHU3ME 3€MACTPACEHUH

MccaepoBaHme OOIINX XapaKTEPHBIX IPHU3HAKOB H (PAKTOPOB, COIMPOBOMKAAIOIIUX 3EMACTPACCHHSA M
U3BEPKEHUA BYAKAHOB, a TaKkKe IIyHAMH, ITOKAa3bIBAET, YTO HCTOYHHK HX BO3HHKHOBEHHA OAHOPOAEH.
Bosmoxno, mMm  ABAAETCA AOKAABHOE aHOMAABHOE H3MEHEHHE VPOBHA IIAOTHOCTH TIPaBUTAIIUH B
OIIPEACACHHBIX 30HAX 3EMAM. YCTAHOBACHO, YTO B TPABHTAIIMOHHOM ITOAC 3EMAH IIOCTOSHHO IIPOMCXOAAT
AOKAABHBIE I BPEMEHHBIE KOACOAHUA YPOBHSA €rO ITAOTHOCTH. [38]

OOmuit ypoBeHb IPABUTAIIMOHHOIO IIOAf HAIIEH IIAAHETBI HMEET TEHACHIIMIO Ha IIOCTEIIEHHOE
YMEHBIIICHIE, YTO IIPUBOAUT K PACIIUPEHHIO IAYOUHHBIX IIOPOA, ATMOC(EPH X BOAHOM CPEABI B OKEAHAX U B
LIEAOM HAIIIEH ITAAHETEL. DTOT IPOLECC IIPOUCXOAUT IOCTEIIEHHO U PAaBHOMEPHO, U O€3 OCOOBIX KOACOAHMIH,
[IO9TOMY 9aCTh UX PETHCTPHPYIOT TOABKO UYBCTBHTEABHBIC CEHCMIYECKHE IIPHOOPBL. OCOOYIO POAB B 3TOM
HIPAeT IEHTPOOEKHAA CHAQ, KOTOPAfA IIPH aHOMAABHOM YMEHBIIICHUH YPOBHA IIAOTHOCTH I'DABHTAITMH HA
OIIPEAEAEHHBIX 30HAX, BHITAAKHBAET MACCY IIOPOABI OT IIEHTPA, PABHOMEPHO PACIIHPAA €€ 110 BCEH TAYOHHE.
OAHAKO IIEHTPOOEKHAA CHAA TAKKE HE MOMKET OODBACHUTH BO3SHHKHOBCHHSA OYara 3E€MACTPACCHHA Ha
OIIPEACACHHBIX TAYOHUHAX.

Ecam HpOI/ICXOAI/IT p€3K06 KoAebDaHme ypOBHH IIAOTHOCTH
IToBepxuocTs 3emMAn FpaBI/ITaHI/II/I Ha OTACABHBIX y9aCTKaX, 9TO COHpOBO)KAaCTCH YBEATYICHHUCM
1 pacIIUIpPpCHUCEM I'PAaBUTAITMOHHO-CKATOTO obbema IIOPOABI Ha PA3HBIX

v

v

IAYOMHAX YK43aHHOTO YYaCTKA ITAAHETEI. DTO B CBOIO OYEPEAb BBI3BIBACT
CEHCMHYECKIE KATAKAU3MBI B AAHHOM pa3pe3e 3EeMHON IIOBEPXHOCTH.
3emaeTpAceHHE ABAACTCA IIPOIECCOM MIHOBEHHOTO OCBOOOMKACHHSA
HAKOIIMBIIICHCA AHOMAaABHOM TIPaBUTAITMOHHON 3Heprum. FmennO
IPABUTAIINA CITOCOOHA BBIACAUTH HEOOXOAMMYIO AAf  COBEPIICHHA
seMAeTpsAceHus sHepruro. Fsydenme ¢akTOpoB, COIIPOBOMKAAFOIIUX
MOIIIHBIE 3EMACTPACEHUSA, ITOKA3bIBACT HAAUYHE IIPU3HAKOB H3MEHEHMSA
YPOBHA IIAOTHOCTH IPABHTAIIN.

Drepreriaeckas ITpodeccop Amon Buaaa, reodpusnk-ceicMOAOT U3 YHHUBEPCHUTETA
11Aa3Ma Kaandopuun 8 Aoc-Anaxesece (University of California, Los Angeles) u
AnoHckoro  Hammomaapmoro  mHCTHTYTa  Hayk O 3eMAe W
npeaorsparennn  OeactBuii  (National Research Institute for FEarth
Science and Disaster Prevention) ycTaHOBHAH CBA3b MEKAY 3EMACTPACCHUAMI M MOPCKUMI ITPHAHBAMIL.

I'paBuTarus

ATOM BaABHOI
dhopmbr
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HaAmdame Takoll CBA3H ITOAO3PEBAAM AABHO, HO CHEIIMAAWCTBI, IIBITABINHECA HAUTH €€ paHee,
ITOAB30BAAUCH HEAOCTATOYHO IIOAHOH ITO reorpadduMu M BPEMEHH CTATHCTUKOH. B HOBOM mccAeAOBaHHH
yaéuere paccmotpesn Bce semaerpscerua ¢ 1977 mo 2000 roaer ¢ cmaoim or 5,5 6aaros u Beime. Kak
OKa32A0Ch, 75%0 M3 HUX CAYYHAHUCH B TOT MOMEHT, KOTAQ OBIA BBICOKHIT IIPHAUB.

CrermmaAnCTEL TOBOPAT, YTO HAIPAKEHHUA B KOPE, KOTOPBIE BO3HHUKAIOT IIPHU BBICOKOM IIPHAHUBE, YACTO
ABAAFOTCH «CITYCKOBBIM KPIOYKOM» AAfl 3EMAETpACeHU. [Ipr 3TOM peds HAET O TEX 3EMAETPACEHHAX, KOTOPHIE
TaK MAM MHAYE BOT-BOT AOAKHBI IIpou3onTH. Bo3aeiicTBre KOAOCCAABHOIT MaCcCHI BOABI — ITOCACAHSAA KAIIAf,
IIPOBOLIUPYIOIIAA COPOC BHYTPEHHUX HAIIPAKEHUH B TOPHBIX ITOPOAAX.[39)]

Kak ykazaHo BbIIlle, TpaBUTAIINA ACHCIBYET B IEPHEHAHKYASPHOM HAIIPABACHHH K  IIOBEPXHOCTH
IIAQHETEI, ITO3TOMY €€ HAIPMKEHHE CHHMAETCA B IIPHAOKEHHOH ITAOCKOCTH TOABKO Ha 3HAYNTEABHOI
rayomue. 1'paBHTAIIMOHHOE AABACHHE OOPA30OBBIBACTCA TOABKO B TAYOHMHE U CHABHO OTAHYACTCHA OT
MEXaHIYECKOTO AaBAeHHA. I'paBuTamus, To ecTh IIOTOKM HEUTPHUHO, KaK ITOKa3aHO Ha PHUCYHKE 9, AeficTByer
HEIIOCPEACTBEHHO Ha SIAPO aTOMa HOPOABL. Koraa ypoBeHB €€ ITAOTHOCTH BBICOKHIL, OHA IIPHKHUMAET AAPO
aTOMa K 9ACKTPOHHOH ODOAOYKE, OYKBAABHO CIIAIOIINB 9ACKTPOHHYIO

000A0YKy aroma. Ilpm 9TOM IPOHCXOANT HAIPHKEHHE BO

DaexTpo-
‘ MATHUTHBIE BHYTPHUATOMHBIX CHAAX. B PpE3yAbTATE ATOMBI BCIIICCTBA HpI/IO6pCTaIOT

osvem SAAUIICOMAAABHYIO HAH OBAaABHYIO (OpPMy, HUTO IPHBOAHT K
CKIMAHHIO U YIIAOTHEHHUIO, 4 TAK/KE YMEHBIIICHIIO OOBEMA BEIIECTBA B

BepTI/IKaAbHOfI ITAOCKOCTH. JroT Ipomecc COIIPOBOKAACTCA
BbICBO60)KACHI/ICM BHyTpHaTOMHOfI 9HCPPI/II/I B BHAC SHCPFCTHqCCKOﬁ
ITAA3MBI, KOTOPQ_H ABAACTCA OAHHM M3 TAAaBHBIX HMCTOYHHKOB
BHYTPHUIIAAHCTHOI'O TCITIAQ.

Lenrpobex
HBIIT yAQp

Hao6op0T, C VYMCHBIIICHHEM VPOBHA BAMUSAHHUA ITAOTHOCTH
I'paBurrarmonHsit o o
HOTOK TpaBUTAIINH TAKHIE ATOMBL HpI/IO6pCTaIOT HOPMAABHBIN INTAPOBHAHBII

BHA, KaK ITOKa32HO HaA pI/ICYHKC 10. Cxematuuno BHUAHO, YTO HaA CaMBIA

Aromapuo HIDKHIHA ATOM AABHUT BCC ITOTOKM FpaBI/ITQ.L[I/II/I, 4 Ha BBIIIICACKAIIIC
pacmmpsrorascs

IOpoAa

ATOMBI AABACHHUS KOAHYCCTBO ITOTOKOB IPaBUTAINHN YMCHBIIIACTCH. B
pCSyAbTaTC, BBCpX HCPeAaCTCH ITIOTCHITMAaAbHAA 3H€pFI/IH BHYTpCHHCFO
rp ABUTAITMOHHOTI'O HaHpH){(CHI/IH aToMa B BHAC MEXAHHUYECKOIO
pacmupeHuda, IPpHU 3TOM IIPOHUCXOAHUT H3MCHCHHA MOACKyAHpHOfI CTPYKTYPHI. OAHaKO 9TO COCTOAHHC

ABASICTCS HCIIOABIKHO HOPMAABHBIM M HE ABAACTCA MCTOYHHUKOM I'PABUTAIIMOHHOIO YAapa. AAH O6paSOBaHI/IH
IIOCACAHETO H€O6XOAI/IM21 BCpTI/IKaAI)HaH AMHaAMUKA (I_)OKYCI/IPYIOH_ICI‘;I TOYKH FpaBI/ITaHI/IOHHbIX IIOTOKOB.

Bwmecre ¢ TEM, AHMHAMHKA paCH_H/IPCHI/IH HOpOAbI B o4arc SCMACTpHCCHI/II/I HCpCAaCTCH HE TOABKO
BEPTHUKAABPHO, HO M IIO OKPYKHOCTH. B PE3YABTATE, KAK ITOKA3aHO HA PHUCYHKE 11, CABHUT PACIITHPCEHUA IIOPOABI
TICPCAACTCA Ha ITOBCPXHOCTD 3emAan BOAHOO6pa3HO BOKPYI' SIIHUIICHTPA. OAHaKO, yKa3aHHI:;II‘/‘I TOAYOK
HpOI/ICXOAI/IT HE OT SHI/ILICHTpa, a OT od4ara. XapaKTCprIM AAA TaKOTIO BOAHOO6p213HOFO p?lCLT_II/IpeHI/IH oT
o4Jara ABAACTCA 3alla3AbIBAaHHMA TOAYKaA HOBCPXHOCTI/I C VAAACHHEM OT SHI/ILICHTpa. CA1e) O6p213y€T BCpCpeKT
COTpACCHUS, B BUAC YXOAHH_ICI‘/'I BOAHBI OT JITUIICHTPA, 1 CO3AACT KoA€DaHme IIOBECPXHOCTH B FOpI/ISOHTaABHOf/’I
ITAOCKOCTH.

Kak rokasano Ha pucynke 6 (B Teme 2.5.) 9A€KTPOMATrHUTHBIE
Drmmenrp 3aBuXpeHus B umoOHOCepe U AHTOCHEpPE  CHOCOOCTBYIOT
dOKyCHpOBKE I'PaBUTAIIMOHHBEIX IIOTOKOB B TAyomHe 3eman. Ecam

doxkycupoBka mpounsorira B rayouse 700kM, TOraa BO BCEX CAOAX
BBIIIIE 3TOI TOYKH I'PaBHTAIIHOHHOE AaBACHHE HInKe HOpMbL Koraa
3aBUXpeHUA B HOHOC(EpPE AHMHAMHYHO ITOAHUMAETCA BBEPX HAU
paspyrraercs, B TO4Yke (DOKYCHUPOBKH CHHMAETCHA TI'PABUTAIIMOHHOE
AABAECHHE. PACIIATOIIIEHHBIE aTOMBI B 3TOH 30HE HAYMHAIOT
pacIIupaTcad u OOPa3yrOT HAIIPABACHHBIH BBEPX CABHUI. Y Ka3aHHBIH
CABHI, VCHACHHBIN ueHTpo6e>KHof/'1 CHAOT, (bopMI/IpyeT yAap.
[TponcxoauT corpsAceHne TOBEPXHOCTH 3EMAH.

AOKa3aTeABCTBOM — I'PaBUTAIIMOHHOIO  H3MeHEHUsA (HOPMEI
ATOMOB CAYKAT PE3YABTATBI HCCACAOBAHUA OOPA3LIOB IIOPOABI,
IIOAHATBIX U3 TIAyOmHBI 12 KM B Koabckoii cBepxraybokoi
ckBaknHe. C yrayOAEHHEM BBIXOA KEPHA M3 CKBAKHHBI YMEHDBIIIHACH,

Pacrimpenne
TTOPOABI

IIOpOAQa OOABIIIE CTaAa IIOXOKA HA IIECOK. DTO TIPOMU3OIIAO BIIOCACACTBUH CHATHUA HA IIOBEPXHOCTH
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IAYOMHHOTO TI'PAaBHTALIMOHHOIO HAIPSIKEHHA OT IIOPOABI, B PE3YABTATE OHA OBICTPO PACIIHPHAACH U
pactpeckaracs  Ha MeAkue Kyckn. Co3paHHE aHAAOTHYHBIX I'PABHTAIIHOHHBIX YCAOBHE HA ITOBEPXHOCTH
MEXaHIYECKUM AABACHHEM OKa32A0Ch HE BO3MOKHBIM. [32]

Crpykrypa BerectBa AUTOCEPHI Ha TAYOMHAX ACCATKH KHAOMETPOB IIPUHITHIIHAABHO APYTasfl, Y€M AAA
BEII[ECTBA HAOAFOAQAEMOIl 9acTH KaMEHHOH oOoAoukw. Ham, BHAMMO, HHKOrAa HE yAACTCA IIOAYYUTH ITO
BEILIECTBO AASl AHAAN32, IIOTOMY 9TO IIPH CHIDKCHUU I'PaBHTAIIHOHHOIO AABACHHA OHO IIEPEHACT B APYroe
cocrostaue. ['OBOPHTh O HAAMYHH Ha TAYOHHAX ACCATKH KHAOMETPOB PACIPOCTPAHEHHEIX HA ITOBEPXHOCTH
TOPHBIX IIOPOA THIIA 0a3aAbTA U IEPHAOTHTA He npuxoaurca. Ha rayOmne KpucTaaAnsyercs IpaHHT, HO,
IIOIIAAASl HA IIOBEPXHOCTh 3EMAH, OH Pa3pylIaeTcsi AO COCTOSHHUH IIECKA, TAHMHBI U aMOP(QHOIrO OIlaAa.
Bosmoixkmo, 9THM 00BACHAETCA paCHpOCTpaHEHNE OOACE MATKUX IIOPOA Ha BBICOKHX BEPIIHHAX IOp, YeM Ha
ero Hu3oBbAX. CO BpEMEHEM, B PE3YABTATEC IIOCTEIICHHOIO YMCHBIICHHA YPOBHA BAHMAHHUA IIAOTHOCTH
IPaBHUTAIINN, KAMHH IIPEBPAIAIOTCA B IIIEOCHBD, IMEOCHD B IIECOK, IIECOK B IIBIAB.

Bpemenamu B IpaBHTAIIMOHHOM IOAE 3eMAM OOPA3OBBIBAIOTCA AOKAABHBIC AHOMAABHBIC 30HBI C
ITOBBIIIICHHBIM HAHM ITOHIKEHHBIM YPOBHEM TIPABUTAITUH, KOTOPBIE BIIOCAGACTBHH HOPMAAHU3YIOTCA.[38]
OOpasoBaHue TAKUX 30H HAYHHACTCA C (POPMUPOBAHUA B HOHOC(EPE IACKTPOMATHUTHBIX 3ABAXPECHIIM.
ToKI 5AEKTPOMATHHUTHBIX 3aBUXPEHUH POKAAIOTCA U B AnTOC(EpPE, BIIOCACACTBHU PACIPOCTPAHAIOTCA Ha
IAYOUHY IIAQHETBI, AOCTHIAf BHYTPEHHHE CAOM MaHTHH. VIMEHHO B TaKHX 30HAX B HEAPAX IIAAHETEI
IIPOMCXOAUT CHATHE, AHMOO OCAADAEHHE TPABUTAIIMOHHOTO AaBAGHHA. B pesyabraTe, IIPOHCXOAUT
BEPTUKAABHOE PACIIIUPEHHE ITOPOABI, KOTOPOMY IIOMOTAET IeHTpobexHaA cuaa (puc.10).

B nopoae ykazaHHOM aHOMaABHOM 30HBI IIPOUCXOAUT U3MEHEHHUE MOAEKYASPHBIX M KPHCTAAAHMYECKUX
CTPYKTYp, KOTOPOE COIPOBOKAACTCA YBEAMYECHHEM €€ OObeMa. ITocae cHATHA TIPaBUTAIIMOHHOTIO
HAIPAKCHHUA ITYTEM 3EMACTPACCHHSA, HA SIHUICHTPE IIPOMCXOAUT H3MEHeHHE AaHAImadrta. Hekortopsie
YYIACTKA OIIyCKAIOTCA BHU3, 4 HEKOTOPHIE — ITOAHHUMAIOTCA. [40)]

B 3aBucmMocT: OT rAyOMHEI, OT CPEABl M BPEMEHH CHATHA I'PABUTAIIMOHHOIO AABACHHA BO3HHUKAET
BEPTUKAABHBIN YAAP, KOTOPBII COTPACACT BBIINIEACKAIINE CAOM MAHTHH U IOPOABL. 3EMAETPACEHHUA C OYATOM,
PACIIOAOKCHHBIM B TAYOHMHHBIX MAHTHAX, HA IOBEPXHOCTH 3EMAH OINYIIAIOTCA TOABKO YyBCTBUTEABHBIMI
HIPUOOPAMH.

I'AyOuHa cHATHA AABACHHUSA 3aBUCHT OT (POPMBI M TAYOHHBI (DOKYCHPOBKU I'PABUTAIINN M MATHHTHBIM
3aBHUXPEHHUEM. ODTOT IIPOIECC OCOOEHHO OINYTHM, €CAH 30HBI C ITOHIKEHHBIM YPOBHEM ITAOTHOCTH
rpaBuTannn B atMocdepe, TO €CTh IHKAOHBI, COBIIAAAIOT C AHAAOTHYHBIMHU IPABUTAIIMOHHO-aHOMAABHBIMI
soHmamn B Amrtocdepe. Ilpm a10OM, IPOH3OHAET OCBOOOKACHHE OIIPEACACHHBIX BEPTUKAABHBIX YYaCTKOB
3eMAM OT BHYTPEHHHX I'DAaBUTAITHOHHBIX HAIPHKEHUI IIAAHETBI, YTO IIPUBEACT K CEHCMIYECKUM ABACHUAM
Ha ITOBEPXHOCTU IIAQHETHL.

4.5. B3anMoCBA3b 3€MAETPACEHHI C METEOPOAOTHYECKIMU AHOMAAUAMM

VCraHOBAEGHBI TECHBIE CBS3H MEKAY IIPOUCXOAAINUMH B 3€MHOI KOpPE TEKTOHHYECKUMU U
atMocepHBIMI  mporeccaMu.  Tak, Hampmmep, B LleHTpaspHOM AsHm  OOABIIHHCTBY  CHABHBIX
3EMACTPACCHUI  IIPEAIIECTBYIOT ~METCOPOAOTHYCCKAE AHOMAAMH, OOABIIAf YaCTh  3CMACTPACCHUI
COIIPOBOKAAETCA CHABHBIMH IPO3aMH, CMEPYAMH, IIKBAABHBIMA BETPAMH H APYTHMH aHOMAABHBIMH
apAeHuAME.[13,19]

3acdukcupoBaHer  (HAKTBL, KOTAA 3EMACTPACCHUE IIPOMCXOAHMAO BO BpeMsf IIPOXOKACHUA TI'PAHHIIBI
LIMKAOHA HAaA OIHUICHTPOM 3CMACTPACECHUA. 3EMACTPACEHHE MOTAO OBITh HMHHINHPOBAHO PasHHUIICH
OapuYecKHx HArpy3ok arMocdepel Ha 3eMHYIO KOpy. AomoAHnmTeApHBIE AcOpPMAIINM, BBI3BAHHBIC
METECOPOAOTHYECKIMU AHOMAAHUAME, MOTAH CTaTh IPUYHMHON 3EMACTPACEHUN IPHU YCAOBUU HAAUIHA
chOpMHPOBABIIIEIOCA K 3TOMY BpeMEHN OodYara. BAMAHIE METEOPOAOTHYECKUX aHOMAAHH PACIPOCTPAHACTCA
HA 3HAYUTEABHBIC TAYOHMHBI 3€MHOH KOPBI, AOCTHIAIOIINE HECKOABKHX KHAOMETPOB U BEPOATHO OOABIIIE.
[TosTomy oUaru 3eMAETPACECHHUH, HHUIIMUPYEMBIE IIIKAOHAMI, MOIYT PACIIOAAraThCA KAk B OCAAOYHOM YEXAE,
TaK U B KPHUCTAAAMYIECKOM (pyHAaMeHTE. I'AYOMHY BAMAHUA HUKAOHOB HA I'€OAMHAMUYECKHE IIPOIIECCHI B
3EMHOIT KOPE MOKHO OIIEHUTH 9KCIIEPUMEHTAABHO.

B 1994 roay HMucruryrom reodbmsuxu VpO PAH ycranoBaena cBfA3p Bapmaruii atMocdepHOro
AABACHUA BO BPEMEHH H I€OAKYCTUYECKUX IIYMOB, PEIUCTPUPYEMBIX AO TAYOUHBI OKOAO 4,5 KHAOMETPOB B
3a00e Ypaabckoi cBepxrayookoin ckBakuubel CI-4. B mepuoa Bemmoanenus sxcrepumenta ¢ 9 mo 21 mrons
1994 roaa B paiioHe MCCACAOBAHMI HAOAIOAAAOCH IIPOXOKACHHE (DPOHTA IIHMKAOHA, COIIPOBOKAAIOIIICECH
mapeHnemM atMocdepHoro AasaeHus Ha 25 mbap. Ilpu aTOoM ypOBeHB BBICOKOYACTOTHOM COCTAaBASFOIIEH
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mymoB  (dactora Ooaee 500I'm) mapacraa. Pocr mymoB HadYMHAACA HE IIO BCEMY CTBOAY CKBAKHHBI
OAHOBpeMeHHO. BHauaae rrym HaOAIOAAACA Ha FAYOOKHUX TOPH3OHTAX Y 32001, IIOCTEIIEHHO PACIPOCTPAHAACH
BBEPX 1O paspesy. OH AOCTUT MAKCHMyMa IO BCEMY Paspe3y BO BPeMA AOCTIDKCHIA HAHMMEHBIIICH BEAMIUHEL
aTMOC(PEPHOTO AaBAEHUA, HAOAIOAaBIIIErocs ¢ 16 o 18 mrons. [41]

CBA3D MEKAY AOKAAMH H CA2OBIME 3eMmAeTpsiceHuamu ycraHoBuAn Cebactesan Xanura (Sebastian
Hainzl) u3 yumsepcurera [lTorcaama (Universitit Potsdam), Toru Kpadr (Toni Kraft) m3 ymumsepcumrera
Aroaura-Maxcumuanana B Mronxene (Ludwig-Maximilians-Universitit Minchen) u ux koaaerm.

AMBHEBBIEC BOABI, IIPOHUKAFOINUE B TPEIIMHBI U IIOPHl IIOPOABI, MOTYT CpabaTBIBATh KaK CIIYCKOBOM
KPIOYOK, BBI3EIBAA HEDOABIIIOE 3EMAETPACEHHE B CAYYAE, €CAM HAIPHKEHHE B Pa3AOME IIOYTH AOCTHUTAO
mpeAeAd. DTy HACIO YIEHBIE OOCYKAAAU AABHO, HO HHUKTO €I HE IPOBEPAA TAKYIO CBA3b Ha IIPAKTHKE.

Oxa3aAoCh, 9TO AAA IIPOBOLIMPOBAHUA 3EMACTPACEHUIT BOABL TPEOYETCSA TIOPA3AO MEHBIIE, YEM
CHEIMAANCTBI IIOAATaAd paHee. DTO YCTAHOBHAW HAOAFOACHHA 3a 1775-MeTpoBbIM ImkoM XoxcraydeH B
baBapum, MecToM, TAE €KETOAHO CAYYAETCA THICAYA CAAOBIX 3EMACTPACCHMI. YUEHBIC BBIACHUAL, YTO AETOM,
KOTAQ IIIAO OOABIIIE AOKACH, CEHICMUYECKasA AKTHBHOCTD OBIAQ BBILIIC.

AAA IIPOBEPKH TIHIIOTE3BI yYCHBIE HAYAAU (DHKCHPOBATH EHKEAHEBHOE KOAHYECTBO OCAAKOB U
IIPOTHO3MPOBATh HAa 3TOH OCHOBE KOAMYECTBO CAAOBIX 3emAerpacenmil. Ilpormos okasasca tounem. B
YACTHOCTH, IIOCAE€ CHABHBIX 3ATAKHBIX AOKACH CEHCMUYeCcKas aKTHBHOCTb B AAHHOH MECTHOCTH BhIpocAa B 20
pas. ITocAe 9THX AMBHEH HCCACAOBATEAH €KEAHEBHO pukcupoBasn o 40 KpOIIEIHBIX COTPACEHHIH, BMECTO,
OOBIYHBIX 1-2.

I'epmanHcKpe CHENHAAHUCTBI IIOAArarOT, YTO HAMACHHAS B3aMMOCBA3b MEKAY YPOBHEM OCAAKOB U
CECMHYECKOI aKTHBHOCTBIO CIPABEAANBA U AAA TE€X PETHOHOB, TA€ 3EMACTPACEHUA HMEIOT HECPABHEHHO
Ooabmyro cuay. IIpaBaa, reodpusux Mapk 3o06ak (Mark Zoback) us yumsepcurera Crardopaa (Stanford
University), IPOKOMMEHTHPOBABIIHH pabOTy TEPMAHCKUX KOAACT, OTMETHA, YTO B CAy9ae C TAYOOKO
32AETAFOIIUMI OYaraMU 3EMAETPACEHUI TPeOyeTCs HECKOABKO AET, 9YTOOBI BOAA IIPOHHUKAA C IIOBEPXHOCTH. A
3TO ACAAET CBA3b MEKAY KOAHMYECTBOM OCAAKOB M YACTOTOH 3EMACTPACCHHM B TAKUX PafOHAX TPYAHO
OOHAPYKUBAEMOT. [42]

O1CcroAa MOMKHO CACAAQTH BBIBOA O TAABHOHM POAH MMEHHO aTMOC(EPHOIO AABACHUSA, 4 HE BBITAACHHSA
ocaAkoB. OO 9TOM CBHAETEABCTBOBAAH 3TU 3a(DUKCHPOBAHHBIE AAHHBIE O BAUSAHHH Pa3BUTHA ITHKAOHA Ha
IIpOIIECC OOPa3OBAHMA CEHCMHYECKUX ABACHHUI. DTO MOKET MMETh MECTO TOABKO B CAYYAE AKTHBHU3AIIIN
TCOAMHAMHYCECKHUX IIPOIIECCOB B IIOPOAAX.

Takum 0OpasoM, METEOPOAOrMYecKas OOCTAHOBKA 3EMACTPACCHUN XapPaKTEPHU3YETCA OAMHAKOBBIMI
YCAOBHAMH, YTO TAKKE MOMKET CBHACTEABCTBOBATH OO OAHMHAKOBON IIPHPOAE 3eMAeTpsceHuil. BuraBaeHBI
3aKOHOMEPHOCTH ITPOABACHUA CEHCMUYECKHX COOBITHH B I€OMAIHUTHOM IIOAE M HMOHOCEpPE II0 AAHHBIM,
IIOAYYCHHBIM Ha oOcepBatopuu. [IpoaHAAM3HMPOBAHBI METCOPOAOTHYECKAs OOCTAHOBKA M yCTAHOBACHBI
BEPOATHBIE CBA3K MeTeO(AKTOPOB ¢ 3eMAeTpAceHuAME. [13]

Bananne wnsmenenma atMOCEpPHOIO AABACHHA B 3EMHONM KOpPE U MAHTUM IIPOUCXOAUT IIYTEM
HM3MEHEHHSA YPOBHA IIAOTHOCTH TIPAaBHTAIMM, YTO IIPUBOAUT K BEPTHKAABHOMY PACIIHPEHUIO
IPaBUTALIMOHHO-C/KATON ITOPOABI U MAHTHM, ITOTCHIIMAABHAS SHEPIUA IEPEXOAUT B KHHETHYCCKYIO, B BHAC
BEPTUKAABHOIO TOAYKa (puc.9). DTO CHOCOOCTBYET IOAHATHIO M3 TAYOHMHBI ITAAHETBI YAAPHOI BOAHBI,
BIIOCACACTBHH CHATHA BHYTPEHHETO I'PABUTAIIMOHHOIO HAIPMKeHHA. | [pOMCXOAUT BpEMEHHOE pacIIupeHre
OIIPEAEAEHHOTO y4YaCTKA MAHTHHU H IIOPOABI, I'AYOOKO PpACIIOAArarOInuecs B YKa3aHHOM pPa3pe3e U €ro
BEPTHKAABHOE PaCIpOCTpaHeHne. ['AyOrnHa 0OpasoBaHus YAAPHOI BOAHBI 3aBHCUT OT PasMEpa aAKKyMYASIIAN
ITIOTOKA IPaBUTAINH. BOAHBI pacImnpeHus pacIpOCTPAHAIOTCA BO BCE CTOPOHBI OT OYara CHATHA HAIIPSDKCHIA.
Pacmupenne conpoBoKAaeTca 0Opa3OBAHUEM SAEKTPOMATHUTHBIX U aKYCTHYECKHX BOAH B 3€MHOI TOAIIE U
armocdepe. Ha mmoBepXHOCTH 3eMAM TaKHE IIPOIECCH COIIPOBOKAAAUCH 3EMACTPACCHUAMI HAH IIOAHATHEM
OTPOMHBIX BOAH (IIyHAMH) B AKBATOPHH OKEAHOB.

3eMAeTpACEHUA — OOBIMHOE COCTOSHHE HAIEH ITAAHETEl, OObEM KOTOPOH KOAEOAETCA IIOA BAUAHHIEM
HM3MEHSIOIIErOCA TPABUTAIIHOHHOIO IIOTOKA. 3EMACTPACCHUA TECOPETHYIECKH MOIYT IIPOHCXOAUTH B AIOOOM
Mmecte 3eMHOrO Imapa. OCHOBOM BCEX 3EMACTPACEHUI ABAACTCA AHOMAABHOE HAPACTAOINEE H3MEHCHIE
ITAOTHOCTH B MATHUTHOM ITOAE ITAAHETHI, CIIOCOOCTBYIOIIIEE PE3KOMY CKAUKY YPOBHSA BAUSHHA IPABUTAIINH Ha
OIIPEAEAEHHOM YYACTKE, BIIOCACACTBUI KOTOPOTO ITOPOKAAETCA I'PABUTAIIMOHHBIN YAAP B HEAPAX ITAAHETHL.

B smmmentpe 3emaAerpAceHuil ypOBEHb IAOTHOCTH TIPABHTAIIMH BCETAA HIDKE, YEM B OKPY/KCHHM,
BIIOCACACTBHH YE€IrO BEC AFOOOIO TE€AA CHIDKAETCA AO MHHUMyMa. DTOT IPOIIECC IIPOUCXOAUT IIOCTEIIEHHO U C
PE3KUM YMEHBIIEHHEM YPOBHA ITAOTHOCTH TPABHTAIIMH, B PE3YABTATE YEro BO3HHUKACT COTPACCHHE
ITOBEPXHOCTH 3EMAM.


http://www.uni-potsdam.de/
http://www.uni-muenchen.de/
http://www.stanford.edu/
http://www.stanford.edu/
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C ydeToM 9THX OCOOEHHOCTEH, B CEHCMOOIIACHBIX 30HAX B TEXHOAOTMU CTPOHTEABCTBA HEOOXOAHMO
IIPHUMEHUTb METOA 3aKPEIACHHUA 9ACMEHTOB KOHCTPYKIIHH 3AAHUSA HA IIPOTHBOACHCTBHE K BEPTHKAABHOMY
CMEITIEHUIO.

[IpearrecTByroIriee TOAYKY IIOCTEIICHHOE YMEHBIIICHUE YPOBHA ITAOTHOCTH I'PABHTAIIMN OIIYIIACTCHA
MHOTHMH JKHBOTHBIMH M HACEKOMBIMHU, KOTOPBIE IIBITAIOTCA IIOKUHYTh AaHOMAABHYIO IPABHTAIIMOHHYIO 30HY.
EauHCTBEHHBIM — IpHOOPOM,  PEIUCTPUPYIOIIUM  9TOT  IIPOIECC, MOIYT  CTATb  OOBIKHOBCHHBIC
BBICOKOYYBCTBHTECABHBIC IACKTPOHHBIC BECEI, KOTOPbIE 3a(DUKCHPYIOT YMCHBIICHHE BECa OIPEACACHHOMN
oTaAOHHOH Macchl. OAHAKO, yCTOMYMBBIE AHOMAABHBIC H3MEHEHHSA, C SABHBIMU IIPU3HAKAMHU, IIPOUCXOAAT
TOABKO Ha snuneHTpe. [losTromy BHe 3TOI 30HBI, IPEAYYBCTBOBATH CEHCMHUYECKHE SABACHHSA, TeM OOAee
IIPOTHO3UPOBATH UX, ABAAIOTCH ABHO IIPOOAEMATHIHBIMHE.

Bce-Taku, AAf IPOrHO3MPOBAHUA CEHCMHIYECKAX ABACHHI HEOOXOANMO HAOAIOAATH H3 KOCMOCA U
KOHTPOAHPOBATh M3MEHEHHE BAMAHHA MATHHTHOrO I10AfA  Ha wuoHOocdepy 3emanm. OrnpesescHue
3aKOHOMEPHOCTEH B HX B3aMMOAECHCTBHAX AACT TOT KAFOY, KOTOPHIM OTKPOET ABEPb TAMHOIO XOAQ K MECTY
POMKACHHA BCEX IPHPOAHBIX KatacTpod. BICHHB myTH nX BO3HHKHOBEHHSA, BOSMOKHO, CTAHET PEAABHBIM
IIPEAOTBpAIIIEHHE YIPO3BI 3eMAeTpAceHnid. Bo3aMOKHO, AAfl 3TOr0 HEOOXOAMMO M3 3EMAM OCYIIECTBHTDH
MHTEHCHUBHOE BAHAHHE C IIOMOIIBIO PEHTICHOBCKUX AYYEH HA YIACTKA HOHOCEPHI.

V. I'paBUTAaIIMOHHAA OCHOBA AEATEABHOCTHU ByAKaHA

5.1.00menpuHATaA TUNIOTE32 O MEXAHU3ME A€ATEABHOCTH ByAKaHA

Byakansr - reorormdeckre 00Opa3oOBaHNA, BOSHUKAFOIIUE HAA KAHAAAMH M TPEIIUHAMU B 3EMHOM
KOpE, II0 KOTOPBIM H3BEPrarOTCA Ha 3EMHYIO IOBEPXHOCTh M3 I'AYOMHHBEIX MArMaTUYECKHX HCTOYHHKOB
A@BBI, TOPAYNE Ta3bl U OOAOMKH TOPHBIX ITOPOA. OOBIMHO BYAKAHBI IIPEACTABASIFOT OTACABHBIC TOPBI,
CAOJKCHHBIC IIPOAYKTAMH  H3BEpKEHUIN. ByAkaHHdYeckme TOpEI - H3OAMPOBAHHBIC TIOPBI U XPeOTHI,
00pa3oBaBINMEC BCACACTBHE BYAKAHUYIECKUX H3BEPKEHHH. [43]

B obOrmiem BuAe ByAKaHBI IIOAPA3ACAAIOTCA Ha AMHEHHBIE M IeHTpaAbHBE. OAHAKO 3TO AEAEHHE
YCAOBHO, TaK KaK, OOABIINHCTBO BYAKAHOB IIPHYPOYCHO K AMHCHHBIM TEKTOHHYCCKHM HAPYIICHUAM
(pasaomamM) B 3eMHOH Kope. /AHMHEHHBIE BYAKAHBI HAH BYAKAHBI TPEIIMHHOIO THIIA, OOAAAAOT
HIPOTAKEHHBIMEI TTOABOAAIITUMMU KAaHAAAMHE, CBA3AHHBIMH C TAYOOKHM PAaCKOAOM KOPHL. Kak mpaBuaAo, U3 Takux
TPEIIUH U3AUBACTCHA 0a3aAbTOBAA KHAKASA MAIrMa, KOTOPasA PaCTeKasACh B CTOPOHEI, OOPa3yeT KPYITHBIE AaBOBEIE
ITOKPOBBL. BAOAD TPEIIIHMH BOSHUKAIOT IIOAOTHE BAABI PA3OPBI3IUBAHMSA, IIIMPOKHE IIAOCKHE KOHYCHI, AaBOBBIC
rmoad. Ecanm marma nveer 6oaee Kucabii coctas (0oAee Beicokoe coaeprkanne SiO, B pacraabe), oOpasyrorcs
AMHEIHBIE 9KCTPY3HBHBIE BAABI M MacCHBBEL KOrAa IIPOHCXOAAT B3PBIBHBIEC M3BEP/KEHMUA, TO MOIYT BO3SHUKATD
5KCITAO3UBHEBIE PBBI IIPOTAKEHHOCTBIO B ACCATKH KHAOMETPOB. [44]

['AyOnHHBIE MarMaTHYeCKHE OYard MOTYT HAXOAWUTBCA B BEPXHEH MAaHTHH Ha rAyomue rmopsaka 50-70
KM (ByAkaH Karodesckas comka mHa Kamuatke m Kmaaysa ma ['aBaiickux ocTpoBax) MAM B 3¢MHOHM KOpE Ha
rayoune 5-6km (Byaxan Besysuii, Mraauns) u rayoixe.

K mpeaBecTHHKAM H3BEpKEHUSA OTHOCATCA BYAKAHHYECKHE 3EMACTPACEHUSA, AKYCTHYECKUE ABACHUA,
M3MEHEHHA MATHUTHBIX CBOMCTB M COCTaBa (DYyMapOABHBEIX (CMECh Ia30B, BBIACAHMBIIHXCA M3 AABBI C
3aXBAaYCHHBIMU Ta3aMH M3 aTMOCEpBI) ra30B U Apyrue fABAcHuA. l3BepikeHme OOBIYHO — HAYHHACTCH
YJCHACHHEM BBIOPOCOB TIa30B CHA4YaAad BMECTE C TEMHBIMH, XOAOAHBIMH OOAOMKAMH AaB, a 3aTE€M C
pPACKaACHHBIMH. DTH BBIOPOCEI B HEKOTOPBIX CAyYadX COIPOBOKAAFOTCA H3AHAHUEM AaBBl. BbicoTa
IIOABEMA Ta30B, ITAPOB BOABI, HACHIIIEHHBIX IIEIIAOM M OOAOMKAMHU AaB, B 3aBHCHMOCTH OT CHABI
B3pBIBOB, KOoAeOAeTca oT 1 A0 5 kM (BO Bpems m3BepiKeHHA ByAkaHa bessimannoro na Kamuarke B 1956
TOAY OHA AOCTHTAA 45 KM).

B saBucmmoctm  OT Xapaktepa H3BEpKEHHII M COCTaBa MAIMBI HA ITOBEPXHOCTH — OOPa3yroTCAd
COOpyKEHHUA pPasAHmIHON (OpMBI U BHICOTBL. OHH IPEACTABAAIOT COOOM BYAKAHHYECKHE AITIAPATEL,
cocrofAImpe U3 TPYyOOOOPA3HOTO  HAHM TPEIIHMHHOIO KaHaAd, »KepAa (CaMON BEpXHEH YACTH KaHAAAQ),
OKPYIKAIOIIUX KAaHAA C PA3HBIX CTOPOH MOIIHBIX HAKOIIACHUN AaB H BYAKAHOOOAOMOYHBIX IIPOAYKTOB H
Kparepa (JalmeoOpasHBIE — BIIAAMHBIL, PACIIOAOKEHHBIE  HA BEpIIHHE coopyxenus). Hanboaee
pacIpocTpaHeHHBIME (POPMAMHE COOPYKEHHI ABASIOTCA KOHYCOOOpasHbIe (IIPH IIPEOOAAAAHUH BBHIOPOCOB
OOAOMOYHOIO MaTE€pPHAAQ), KyIIOAOOOpPa3Hble (IIPU BBDKHMAHUU BSA3KOI AaBBI) M IIOAOIME IITUTOBHAHBIC
(Ipu 1IpPeOOAAAAHUN UBAUAHUN KUAKOH AABBHI).


http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D0%BB%D0%BE%D0%BC
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0%D0%BB%D1%8C%D1%82
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D0%B0

27

ByAkaHBI LIEHTPAaABHOIO THIIA HUMEIOT IIEHTPAABHBIH ITOABOAAIIHUI KAHAA, AW KEPAO, BEAYILIEE K
ITOBEPXHOCTH OT MarMaTHYeCKOro odvara. 7KepAo OkaHYHBAETCA PACIIHPEHNEM, KPATEPOM, KOTOPHII ITO Mepe
poCTa BYAKAaHHYECKON ITOCTPOMKH IIEPEMEIAETCA BBEPX. Y BYAKAHOB IIEHTPAABHOIO THIIA MOIYT OBITH
IIOOOYHbIEC, AU IAPA3ZHTUYECKHE, KPATEPBI, KOTOPBIEC PACIOAATAIOTCA HA €r0 CKAOHAX H IIPUYPOYCHBI K
KOABLIEBBIM HAH PaAHaABHBIM TpernuHaM. HepeAko B KparTepax CymiecTByrOT 03€pa JKHAKOI AaBbl. Hcan
Marma Bf3Kas, TO OOPa3yIOTCA KyITOAQ BBIKUMAHHSA, KOTOPHIE 3aKyIIOPUBAIOT HKEPAO, IIOAOOHO «IPOOKE», ITO
IIPUBOAUT K CHABHEHIIINM B3PBIBHBIM H3BEPIKECHUAM, KOTAA IIOTOK Ta30B OYKBAABHO BBIIIINOAET «IIPOOKY» U3
KepAa.

OAHOIT U3 HEPEIIEHHBIX IIPOOAEM IIPOABACHUA BYAKAHUYECKON AKTHBHOCTH SBAACTCH OIPEACACHHE
HCTOYHUKA TEIIAd, HEOOXOAHMOIO AAfl AOKAABHOTO IIAABACHHUA 0a3aABTOBOIO CAOf HAW MaHTHH. Takoe
ITAABAEGHHE AOAKHO OBITh Y3KOAOKAAHU3OBAHHBIM, IIOCKOABKY IIPOXOKACHHE CEHCMUYECKUX BOAH ITOKA3BIBACT,
YTO KOpa M BEPXHAA MAHTHA OOBIYHO HAXOAATCA B TBEPAOM COCTOAHHU. BoAee TOro, TEIAOBOH sHepruu
AOAKHO OBITH AOCTATOYHO AAfA IIAABACHHSA OTPOMHBIX 00BEMOB TBepAOro marepuasa. Hampumep, B CLLIA B
baccetine p.KoaymOnmsa (mrrater Bamumarron 1 Operon) oopem 6azaaptoB 6oaee 820 ThIC. KM KyO, Takme ke
KPyIIHBIE TOAIIM 0a3aAbToB Berpedarorcss B Apremruue (Ilararomms), Muamm (maato Aekan) m FOAP
(BosBeIIeHHOCTH BoAbIIOE Kapy).

B mHacrosmiee Bpems cymectByroT Tpu TruUnorte3sl. OAHH T€OAOTH CYHTAIOT, YTO IIAABACHHE
OOYCAOBACHO  AOKAABHBIMU ~ BBICOKUMH ~ KOHIICHTPALIMAME  PAAHOAKTUBHBIX ~JACMEHTOB, HO  TaKHE
KOHIICHTPAIINN B IIPHPOAE KAKYTCA MAAOBEPOATHBIMU. APYIHe IIPEAIIOAAraOT, YTO TEKTOHHYECKHE
HapyIieHus B (DOpMe CABHIOB U PAa3AOMOB COIIPOBOKAAFOTCH BBIAGACHHEM TEIAOBOM sHepruu. CyrectByer
eIle OAHA TOYKA 3PEHHSA, COTAACHO KOTOPOM BEPXHAA MAHTHA B YCAOBHUAX BEICOKHUX AABACHUI HAXOAHTCSH B
TBEPAOM COCTOSIHHH. KoOraa BCACACTBHE TPEIMMHOOOPA3OBAHUA AABACHHE IIAAACT, OHA IIAABHTCA U IIO
TPEIIHHAM IIPOUCXOAUT U3AUAHNE JKUAKOI AaBBL[44]

CoBpeMeHHBIE BYAKAHBI PACIIOAOKEHBI BAOAB MOAOABIX TOPHBIX XPEOTOB HAM BAOAb KPYIIHBIX
pasAoMOB  (rpaO€HOB), Ha HPOTHKEHHH COTEH H THICAY KHAOMETPOB B TEKTOHHYECKUX  ITOABHKHBIX
obaactax. Ilourm ABe TpeTm BYAKAaHOB COCPEAOTOYEHBI HA OCTpOBax H Oeperax Tuxoro oxeana
(TuxoOKeaHCKHI BYAKAaHHYECKHH ITOAC). VI3 APyrmx paiOHOB IO KOAUYECTBY ACHCTBYIOIIHMX BYAKAHOB
BBIAGAACTCA PAOH ATAAHTUYIECKOIO OKEaHa.

I'eorpacpuyaeckoe  pasMerrieHHe BYAKAHOB — YKa3blBAa€T Ha TECHYIO  CBfI3b  MEKAY  IIOSCAMU
BYAKAHUYECKOH ACATEABHOCTH U AMCAOLIMPOBAHHBIMU ITOABIKHBIMH 30HAMH 3€MHON KOpPBI. PasAomsbl,
00OpasyroIuecs B 3THX 30HAX, ABAAIOTCA KAHAAAMH, IIO KOTOPBIM IIPOMCXOAUT ABHKEHHE Marmbl K 3€MHOIT
ITOBEPXHOCTH.

ABIIKEHHE MarMel IIO TPEIIMHAM M TPYOOOOpa3sHBIM KaHAAAM K 3EMHON  IIOBEPXHOCTH, IIO-
BUAUMOMY, IIPOMCXOAHUT  IIOA BAHSAHHEM TEKTOHHYECKHX mporeccoB. Ha rayomme, koraa AaBaeHwme
PACTBOPEHHBIX B MarmMe Ia30B CTAHOBHTCH OOABIIE AABACHHSA BBIIICACKAIIUX TOAII, I'a3bl HAYHMHAIOT
CTPEMUTEABHO IIPOABHUIATBCA W YBAEKATH MarMy K 3€MHOIl HOBepxHOCTH. BosmorkmO, 9ro rasosoe
AAQBAEGHHE CO3AAETCA BO BPEMA IIPOIIECCA KPUCTAAAM3AIMU MAIMBI, KOTAA JKHAKAf YACTh €e ODOrarmaercs
OCTATOYHBIMHU Ta3aMH M Iapamu. Marma kak OBl BCKHIIA€T U BCAGACTBHE HHTEHCHBHOTO  BBIACACHUSA
ra3000pPA3HBIX BEILECTB B OYare CO3AACTCA BBICOKOE AABACHHE, KOTOPOE TaKKE MOKET ABUTHCA OAHOM M3
IIpUYUH U3BepkeHus. [34]

Takoe OObACHEHHE AA€T COBpPEMEHHAA HayKa, KOTOpasd CBA3BIBACT H3BEP/KEHHE BYAKAHA C
TEKTOHUYECKUMU IIPOIIECCAMH U YBEAYEHUEM AABACHHSA Ia30B B PACTBOPEHHOI Marme.

5.2. Ilpu3naku 1 CBOMCTBA ByAKaHOB

AOITyCTHM, 9TO BYAKAHBI, BBIOPACHIBAA Ia3 H AaBY B HAPYKY, CHIMAIOT HAIIPAKCHIE B 3eMHOM KOpE.
OHu BBICTYIIAIOT B POAH  aBAPUITHOTO KPaHa IIAPOBOTO KOTAA, ABTOMATHYECKH BBIOPACHIBAIOIIEIO AMIITHEE
AQBACHHE U3 KOTAA.

Ecan 910 TaK, TOrA2 BOSHUKAIOT HEKOTOPBIE BOIIPOCEHL

[lepBoe, modemy — ACHCTBYIOIIHE BYAKAHBI — PACITOAOKCHBI BAOAB TEKTOHHYECKHX Pa3AOMOB,
IIPEUMYIIECTBEHHO Ha IOOEPEKBAX OKEAHOB?

Bropoe, modyemy ByAkaHBI HM3BEpraroTcsi B OCHOBHOM Ha Bepruuue ropsl? Ecam, ropa oOpasoBasack
B PE3YABTATEC ACATEABHOCTH BYAKAHA B TCUCHHE MHAAHOHOB AET, TOTAA IIOYEMY OCHOBHAs IAYOHMHHAs
IIOPOAA  BYAKAHHYECKOH TOPBI HE OTAMYAETCA OT IIOPOA APYTHX PAAOM crofmux ropr Beas, ropa,
00pa3oBaHHAsA B PE3YABTATE BEIOPOCOB BYAKaHA, AOAKHA OTAHYATBCHA OT APYIHX IIO CTPOCHHIO U COCTABY


http://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D1%83%D0%BC%D0%B1%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D1%88%D0%B8%D0%BD%D0%B3%D1%82%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B5%D0%B3%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%AE%D0%90%D0%A0
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mopoA. Obparmaer Ha cebsa BHUMaHUE U TOT (DAKT, 9TO BYAKAHBI B OCHOBHOM BO3HHKAIOT HE B OOIIEN IpsAAe
rop, 2 B OTAGABHO CTOAIIEM, HMCIOIIEM IIPABUABHYIO KOHYCOOOpasHyIO (opMmy rope.

[Toyemy pacraaBAcHHAS AaBa BBIOPACHIBACTCA B HAPYKY IIPAMO U3 BepIuHbI roper? He kamerca an
CTPAHHBIM, YTO IIPH 3TOM OHA PEAKO BBIXOAUTDH HApYXKy 13 CpeAHerd wactm  rop? Hcam moa
BYAKAHHYECKIMH TOPAMU IIPOXOAAT TEKTOHHYECKHE Pa3AOMBI, KaK MOKHO OOBACHUTH TO, UTO OHH
IIPOXOAAT U Ha PAaBHUHAX, U IIOA APYTUMH FOPAaMH, TA€ HCTOPUYECKH HE BOSHUKAFOT BYAKaHbBL CKAQABIBACTCH
MHEHHE, YTO OT AAACKHX TAYOHH AO MAKyIIKA IOP IIPOAOKEH CIICIIHAABHBIN BEPTUKAABHBIH KAHAA AAA
IIPOXOAQ AQBHL.

Ecam 210 Tak, TOraa Kak OH OOpa3oBaAcsd, 3aUeM M KakuMm oOpasom? [louemy sToT KaHaA IOCAE
BBIOPOCOB, KOrA2 ITAOTHO 32a0HMBAFOTCA IIPOAYKTAMI H3BEP/KEHUA U HATAYXO 3aIICYATHIBACTCA, 3aHOBO MOIKET
BO30OHOBHTB CBOIO AGATEABHOCTH?

Msyuenune 1 aHAAH3 CBOMCTB BYAKAHOB, AA€T BO3MOKHOCTD BEIACAHTD CACAYIOIIIHE (PAKTOPBI:
ByAkansr meproAnydeckn u3BepraroTca B OCHOBHOM U3 OTAGABHO CTOAIIUX TOP;
TeAo ByAkaHa B OCHOBHOM HMEET IIPABHABHYIO KOHYCOOOpPasHyIO (opmy;
B mepmoA crifYxku KaHAABL BYAKAHOB HATAYXO 3a0HBAIOTCA IPOAYKTAMU H3BEP/KECHHA U 9YEpe3
OIIPEAEAEHHOE BPEMsA OTKPHIBAOTCA BHOBD;
Bce aefictByromme ByAkaHBI HMMEFOT BEICOTY OT ocHOBaHHA He MeHee 1000 meTpoB, BKAFOUAs
ITOABOAHYIO 9aCTB;
ByAKkaHBI B OCHOBHOM PaCIIOAOKEHBI BAOAB TEKTOHIYCCKUX PA3AOMOB;
Ha Beprrmunae ByAkana oOpa3yroTcsi BOPOHKOOOpPA3HBEIE BIIAAHHBI, OKAIIMACHHBIE KOABIIEBBIM
9. BAaAOM U3 IABIO PA3AMYHBIX ITOPOA;
10. VsBep:keHHe ByAKaHA 9aCTO COIIPOBOMKAACTCA CCHCMUYICCKIMI KOACOAHUAME, AKyCTHICCKIME
11. ABAGHHAMHU M MATHUTHBIMU aHOMAAHAMHY;

AN o e

12, AaBAeHme Ha BEIXOAE U3 ByAKaHA BAPBUPYETCA OT IPOCTOTO U3AUBAHUA AO B3PHIBOB;

13. OraeAbHBIE IIPOAYKTBI H3BEPKEHIA OOAAAAIOT PAANOAKTHBHOCTBIO;

14. Byaxkasbl, HMEIOIINE BEPTUKAABHBIN KaHAA, H3BEPralOTCA OTPOMHOM CHAOI;

15. Aerkne mpOAYKTB H3BEPKEHUSA — IIBIAB, Ia3 IIOAHHMAIOTCA BBICOKO B cTpaTtocdepy A0 45 Kum;
16. ObAaxo IBIAK U Ta32 U3BEP/KEHUA BYAKAHA CHABHO Ha9ACKTPHU30BAHO.

5.3. I'paBHUTAIIMOHHBINA MEXAHU3M ACATEABHOCTH ByAKAHA

MTaK, Ha OCHOBE BBIACACHHBIX (paKTOpOB MOKHO HOCTpOI/ITb HOBBIM KAACCUYECKHM MEXAHH3M
BO3HHUKHOBCHHA BYAKaHA. Ecam stor HpOHCCC paCCMOTpCTb C TOYKH SPCHI/IH BAMAHUA FpaBI/ITaHI/II/I, TOrAa
ACATEABPHOCTD BYAKaHa MOKHO OOBACHUTD BIIOAHE AOTHYHO.

ByAKaH AOANXKCH HMCTDb KOHyCOO6pa3HbII>'I aIrapar. Kamaa AASl I3BCPIKCHMSA BYAKAHA PACIIOAATACTCA
BCpTI/IKaAbHO oT BCpLHI/IHbI BYAKAHHYICCKOT'O armapaTa AO FAY6I/IHBI ACECATKH KI/IAOMCTpOB. HCPBBH:I IIOABEM
MarmnbI C FAY6I/IHI)I p?lCKpI)IBaCT BCpH_H/IHy FOpr, p2136p21CbIB21H ODAOMKH I10
CTOpOHAM, YTO CBHACTCABCTBYCT OTCYTCTBHMC KaHAAd HaA BCpXHCfI qaCTHu
ByAKaHa. HpOAyKTbI H3BCPIKCHUA BYAKaH4, B 3aBUCHMMOCTH OT FAY6I/IHBI

I'pasurrarronHbrit
TTIOTOK HEHTPHHO

Byakan

M3BAEUYCHHSA, HA IOBEPXHOCTH 3EMAM  PACIAAAFOTCH, H3MEHAIOT
MOAEKYAAPHYIO M KPHUCTAAAMYECKYIO CTPYKTypy. Ilpm stom Hexoropwie
13 HHUX IIOABEPTarOTCA OBICTPOMY PAAMOAKTHBHOMY PACITaAy, BBIACASAA
KOAOCCAABHYIO 9HEPIHIO B BHAC TEHAA. TKEAbIE M CAOKHBIE SAEMEHTHI
ITOABEPTAFOTCA MHOI'OCTYIIEHIATOMY PA3AEAEHUIO IyTeM
PAAHMOAKTUBHOTO paclaAa.  ODTOT TIPOIECC IPOAOAKAETCA TaKKe B
KAYOAIIIEM — Ta3e M IIBIAM, BBIACAAA 3AEKTPOMATHHTHYIO 3Hepruro. B
PE3yAbTaTE TaM IPOUCXOAAT PA3PAABI MOAHU.

XapaKkTepHBIM AAfl BYAKaHa, B OTAHYHE OT APYIUX IPHUPOAHBIX
KaTAKAU3M, ABAAETCA €ro IEPUOAUYHOCTE M IIOBTOPAEMOCTb MECTO
: n3pepaxenHnsa.  IIpu  3TOM, OCODEHHOCTBIO ByAKAHA ABAAETCA €ro
BEPTUKAABHBIN KaHAA OT BEPIINHBI BHHU3, KOTOPBIM HMIPACT TAABHBIN H

OIPEACAAIOIINNA  poAb B ero  AedAreapHoctu.  OOpasoBanme
BEPTHKAABHOIO KaHAAQ, €rO IEPUOANYECKOE (DYHKIIMOHHUPOBAHHE HAIPAMYIO CBA3AHO C BYAKAHHYICCKHM
armapaTtoMm. [lepBoHavYaAbHOE BO3HMKHOBEHHE BYAKAHA 33aBHCHT OT TEKTOHHYECKOTO Pa3AOMA, BAOAD
KOTOPOIO AaBa H3AMBAETCA B HAPYXKy H, OCTBHIBafg, oOpasyer koHycHyro ¢dopmy. Ilocae obpasosanmsa

BYAKaHA
7 MaruuTtHOE

IIOAC ByAKaHa

MaruunTHOE

oae 3eman
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BYAKAHHYECKOIO aIlllapaTa MAHM OTACABHON IOPBI, HMEFOIIei (hOpMy KOHyCa, M3BEPHKEHHE BYAKAHA HMMEET
IIepHOAMYHEIN  xapakrep. Ilpm mcredeHMn OAArOIpPHUATCTBYIOINHX OOCTOATEABCTB, BYAKAH HAYMHACT
H3BEPraThCA.

OrAeABHBEIE TOPEI 0OPAa30BAAUCH CAOKEHHEM ITOPOA B BHAE IIPABHABHOTO KOHYCa. BoT a1H mipaBmAbHO
CAOKEHHBIE TOPHBIE IIOPOABI C BO3PACTAFOIIUM TIAYOMHHBIM HAIPAKEHHEM M ITIAOTHOCTBIO OKa3bIBACT
AKKYMYAHPYIOIIIEE BO3ACHCTBHE ITOTOKY IPABUTALINL.

Bosuukaer raaBHBIH BOIIPOC: KaK OOPAasyeTcA M U3 YEro COCTOUT BEPTUKAABHBIH CIICIIHAABHBIN KAHAA
BYAKAHA M3 TAYOMHBI K BepInumHe roper? Aabaiite ITOIPOOYEM ITOPAa3MBICAUTB, ITOCTPOMM HEKOTOPBIE
IHITOTE3BI, AOTAAKH.

Wrtak, mAymuii CTporo BEPTHKAABHO K IIOBEPXHOCTH 3EMAM IOTOK IPABUTALINN IIPH IIPOHHKHOBCHIH
K 3EMHOH TOAIIE, TO €CTh, B OOAEE ITAOTHYIO MATEPHAABHYIO CPEAY, HCIIBITHIBACT HEKOTOPOE TOPMOMKECHHUE
1 E€CTECTBEHHO MEHSET HAIIPABACHHE ITOA OIIPEACACHHBIM YIAOM. B TakoMm cAydae B OpHEHTAIIIH
HOCHTEAS I'PABUTAIIAN - HEHTPUHO T'AABHYIO POAB HIPAET MAarHUTHOE IOAE 3eMAH.[1]

EcAu moTok rpaBuTanN IIPOHHU3BIBACT KOHYCOOOPA3HYIO TOPY, KAaK ITOKa3aHO Ha puc.12, Toraa motok
IPaBUTALINN, OPHEHTHPOBAHHBIN B MATHHTHOM IIOAEC 3TOH IOPBI, AOAKEH COOPATBCA B OAHOM TOYKE ITOA
rOpoi. DTOMy CIIOCOOCTBYET OOpa3oBaBIleecd BOKPYI I'Op KOAbIIeOOpazHoe marHuTHOE Iose. OHO
00pa3soBaAOCh B PE3YABTATEC HAPYIIECHUA  PAaBHOMEPHO PACHPEACAEHHOIO MAarHHTHOTO IIOAA 3eMAU
BO3BBIIIICHHOCTAMI — TOPAMH, KOTOPBIC Kak OBl ~ IIPOOMBAIOT  9TOT CTPOI. Takum oOpasoM, IIOTOK
IPaBUTALINM, IIEPECCKAs MAarHUTHOE IIOAC BOKPYI TOPHI K B CAMOM TEAE TOPHI, OYAET OPHEHTHPOBAH HATH
TOABKO BHYIpPh TOpHEL. EcAM ropa mmeer KOHyCOOOPa3HYIO, IPaBUABHYIO (DOPMY, IIOTOK IPABUTAIIAN
AKKYMYAHPYETCA B CEPEAMHE IOPBI, BAOAb BEPTUKAABHON AMHUH, HAPACTAA B TAYOHHY.

B OGecropsasouno 00pasoBaHHON TOPHOW TIPAAE — ITOTOK

TTprox

Kparep e IPaBUTALINA HE MOKET OOpPa3soBaTh BEPTUKAABHYIO AHHHIO KaK B
I BYAKAHMYECKOM  aIllIapare, OAHAKO B OTAGABHBIX MECTaX
Arhpar Crson IPOUCXOAUT AKKYMYAAIIAA IIOTOKA TPABUTAIIAH, KOTOPAA CO3AAET

i Py PA3AMYHBIE TPABUTALUOHHBIE AHOMAANH.
B pesyapTaTe, OT BepIIMHBI TOPHI IPAMO K ILEHTPY 3EMAHU

6yA€T HaHpﬁ_BACH BCpTHKaAbeIfI KaHaA, BAOAD KOTOpOF (0]
HepCCCKﬁ.CTCH IIOTOK l"paBI/ITaLII/H/I, CO6paHHbII>'I co Bcen
IIOBEPXHOCTH BYAKAHHYCCKOTO amIIapara. Ha srom y49aCTKE

0[)”3()"'[‘
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HAOTHOCTb I'DABHUTALIMU IIPEBHIIIACT o6quHyfo IIAOTHOCTBH ITOTOKA
TPABUTALIMM HA IIOBEPXHOCTH 3E€MAM B MHMAAHMOHBI  Pas. Ha

AMHHH COCPEAOTOYCHUS IIOTOKOB IPABUTALIMM IIOPOAA CHKUMACTCA
iﬁﬁfﬁﬁfﬁo Pearrop syaxana AO  IIPEAEAAQ. B ITOPOAAX yKasaHHofx’I 30HBI, IIOA BAWAHHUEM

OIPOMHOIO TI'PAaBHUTALIMOHHOIO AABAEHUSA, IIPOMCXOAHT CAHAHHE —
CHHTE3 XHMHYCCKHX DJACMCHTOB B OOACE CAOXKHBIE U THKCABIC.
OOpasyercsi  CTBOA ByAKaHa, KaK OBl YIAOTHEHHBIN TI'DaBHTAITHEH
BEPTUKAABHBI KAaHAA OT BEPIIUHBI IOPHBI, YXOAAIIHH B I‘Ay6I/IHy
HECKOABKO krAomeTpos (puc.13). Ha camoii rayomme, rae OoKycHpOBKA IPABUTAIIMN MAKCHMAABHASA, OOBEM
CHHTE32 XUMHYECKUX 9AEMEHTOB OOIIHMpHad, TAe POPMUPYETCA KOTEA ByAKaHa. I'AyOnHa yKa3zaHHOTO KaHaAa

3aBHCUT OT CTPOEHHUA TOPBI, TO €CThb OT BBICOTBI, OT yrAa HAKAOHA IIOBEPXHOCTH M €CTECTBEHHO OT
OAHOOOPA3HA CTPYKTYPBI IIOPOABI TOPBHI.

[Ipu mcredeHun OAArONPHATCTBYIOIINX YCAOBHH, YPOBEHb IIAOTHOCTH TI'DAaBHTAIIMH B TEAE BYAKaHA
PE3KO YMEHBINAETCA, YTO CIIOCOOCTBYET BPEMEHHOMY CHATHIO BBICOKOIO TI'PAaBHTAIIMOHHOIO AABACHHA B
BEPTHUKAABHOM KAaHAAE BYAKaHA. |'DaBHTAIIHOHHOE AABACHHE PE3KO PACIIHPSIOIIUXCA ITOPOA U3 I'AYOHHBI
HapACTAeT U 0OPA3yeT BEPTUKAABHBIN TPABUTAITMOHHBIA YAAP ITO YKA3AHHOMY KaHAAY.

[Tpu peskoM yMEHBIIEHNH ITAOTHOCTH I'PABUTALINH, B BEPTUKAABHOM KAHAAE IIPOHUCXOAUT CTPYKTYPHOE
1 AAEPHOE H3MEHEHUE IIOPOABI, CBA3AHHOE C PAAHMOAKTUBHBIM PACIIAAOM H PA3ACACHHEM aTOMOB OoAee
TAKEABIX 9AEMEHTOB Ha IIPOCTHIE SIAEMEHTHL. B mporrecce OBICTPOTrO pacIiupeHns TAYOHHHBIX IIOPOA B KOTAC
BYAKAHHYECKOTO KAaHAAQ, IIPOM3OMAET ACACHHE SAAECP TAKEABIX IACMEHTOB. B pesyabTaTe B KOTAE M CTBOAE
IIPOMCXOAUT BBIACACHHE OTPOMHOM SHEPTUU B BUAE TIAA3MEL.

VKa3aHHBIA IPOIIECC MOKHO CPABHUTH CO B3PBIBOM AAECPHON OOMOBI, HO TOABKO C OAHOI Pa3HUIIEH.
Saeprad OGoMOa B3PBIBACTCA C MIHOBEHHBIM BBIAGACHUEM OIPOMHOM SHEPIHH H HMEET IIPHUHYAUTEABHBIN
XapakKkTep, B PE3YABTATE KOTOPOTO OCTATKH AAEPHOTO PACHAAd AOATO COXPAHAIOT CBOIO PAAMOAKTUBHOCTE.
IIpn B3peiBE B UpeBe ByAKAHA SAACPHBIM pacHap IPOMCXOAUT PACTAHYTHIM BO BPEMEHHM U ITOAHOCTBIO,
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OCTaBAfIl MUHIMAABHOE KOAHYECTBO JAEMEHTOB C HE3aKOHYCHHBIM PAAMOAKTUBHBIM paciraaom. Ha camom
ACAE, B IPEBE BYAKAHA OOPA3yeTCs TEPMOAACPHBIH PEAKTOP.

MsBepixeHne ByAKAHOB IIPOUCXOANT ABYMSA ITyTAMH:

- IEPBBIN, KOI'AA HM3AHBACTCH JKHAKAas AaBa, M3PEAKA YEPEAYIOTCH B3PBIBBL DTO IIPOHUCXOAUT, €CAU
YMEHBIIIEHUE ITAOTHOCTH (DOKYCHPOBKH IPABUTAIINN IIPOTEKAECT MEAACHHO, PACTAHYTHIM BO BpeMeHH. B atom
CAydYae, pacIaA TPAHCYPAHOBBIX SAEMEHTOB IIPOHU3OHAET IOCTEIIEHHO, PAaBHOMEPHO BBIACAACTCHA TEIIAOBAA
SHEPIUA Kak B AACPHOM PEaKTOPE;

- BTOPOMH, KOTAQ U3 KEPAA ByAKAHA B OCHOBHOM M3BEPIaroTCH IErAa, (DyMapOABHBIC T'a3bI I OOAOMKH
ITOPOA. Takoe IIPOMCXOAUT, €CAU B ByAKAHE YMEHBIIICHHIE IIAOTHOCTH (DOKYCHPOBKU IPABUTAIINN IIPOU3OIIAO
ObICTPO. I'paBUTAIIMOHHO CKaTas IMOPOAA H3 TPAHCYPAHOBBIX JACMEHTOB PACIAAACTCH HEMEAACHHO. DTOT
IIPOIIECC COCTOUT M3 HECKOABKHX ha3. [lepBoHawaAbHO pacmas OCYIIECTBAAETCA B KOTAE BYAKAHA U
BBIAABAHBACT PACIIAAAIOIIYIO IIOPOAY Yepe3 CTBOA U3 Kparepa. AaAee paciap ITOPOABI IIPOAOAKACTCA 3a
IIPEACAAMH BYAKaHA B aTMOCdepe. TsKeAble 9AeMEHTHI U3 BEIOPACHIBAEMOI IIOPOABI IIPOXOAAT CTYIICHYATHII
PAaCITaA U IIPEBPAIAIOTCA B OOAEE ITPOCThIE XUMUYIECKHE SIAEMEHTHI B BUAC ITE€IIAA U Ia30B.

ITOATBEP/KACHHEM TAKOTO IIPEAIIOAOKEHUA ABAAIOTCA HCCACAOBATEABCKHE PaOOTHI, IIPOBEACHHBIC B
Vapexaennn Poccuiickort Axapemnn Hayk VHCTHTYTE ByAKAHOAOIHH M CEHCMOAOTHH AAABHEBOCTOYHOTO
oraeAernus PAH.

[Toayuennsie npu wussepkeHHAX HoBbIx TOAOAYMHCKHX BYAKAHOB AAHHBIE O COAEPKAHHH H
PACIIPEACACHHH €CTECTBEHHBIX PAAMOAKTUBHBIX sAeMeHTOB (EPD) B ImOCAE€AOBaTEABHO H3BEPraroOIIUXCA
BYAKAHNTAX, IIOKA3aAHM AaKTUBHYIO MHIPALAIO ypaHa, TOPHA, KAAUA B IIPOLECCE H3BEPIKCHUA.
Coaeprxanusa EPD ObIAE  OIPEACAEHBI B ITOPOAAX COBPEMEHHBIX BYAKaHOB Kamuarkm, B TOM dmcAe
n3epskeHHBIX B 1975 -1976 rr. Bo Bpemsa Boarproro tpemmuaaOoro TOAOAYHMHCKOrO M3BEP/KEHUSA, BYAKAHA
Kapreivcknii u kparepa Tokapesa nseprasmmxca B 1996 r.

MccaepoBanne COAEpKAHUA ECTECTBEHHBIX PAAMOAKTHBHBIX 9AGMEHTOB B IIOPOAAX BYAKAHMYECKUX
dparuii HTOPOA BBIABHAO 3AMETHBIE PA3AHYNA MEKAY HIMU:

1. B mepBrix moprmax GAa3HTOBBIX AaB OOHAPYMKEHBI MHKPOCIYILCHHA TPEKOB — «3BE3AOUKI, C
COAEP/KAHMEM YpaHa 3HAYUTEABHO BhIIEe (DOHOBOro. BriepBble ycTaHOBAGHA IPHYPOYEHHOCTH aHOMAAHH
EPD k onpeaeacHHBIM (DATUAM U3BEPIKEHHBIX ITIOPOA;

2. BriaBAeHO AByKpaTHOE yBeAmueHHE 00IIero coAep:kanusa EPD B pAsy: Hekknm — Aadiky -
AABOBBIE IIOTOKH - GOMOBI — mAaky, ¢ usmenenuem Th/U orHomenns B 0OpaTHON MOCAEAOBATEABHOCTH.
BrrsBAensr mioBbirieHHBIE COAEpKaHuA EPD B M3MEHEHHBIX IOPOAAX;

3. B mopoaax pasAnYHBIX ByAKAHOTEHHBIX (Dammii ¥ B (DYMAapOABHBIX BO3IOHAX HA3EMHBIX H
TOABOAHBIX ACHCTBYIOIINX BYAKAHOB OOHAPYAKEHO HAPYITICHHE PAAHOAKTHBHOTO pasmobecus (Ra/?*U>1)
u (®Ra/*’Th >1). B MuHEpaAbHBIX HOBOOOPA3OBAHMAX MOABOAHOTO ByAkaHa Ilwitmma (cvmecm Gapwura,
KaABIINTA, AHTHAPHTA) BIIEPBBIE OTMEYECHO 3HAYUMOE OTKAOHEHHE OT PAAHOAKTHBHOIO PABHOBECHA
*Ra/*U u ZRa/**Th >>>1);

4. B cHEXHBEIX ITOKPOBaX KaABAEPBI ACHCTBYIOIEro ByAkaHa KapbIMCKHI BIEpBbIE OOHAPYKEHA
KpaTKOBpeMeHHas (MECAIIB) AHOMAAUSA, BBI3BAHHAA CEHCMOTEKTOHHYECKON AaKTHUBH3AIMEH, IAe OObeMHAas
akTUBHOCTD paroHa (Rn) mpeBbiraca POHOBYIO AAfl CHETA HA ABA ITOPAAKA.

MakcrMaAbHBIE COAEPIKAHNA U AUCIEPCHA PACIIPEACACHNA €CTECTBEHHBIX PAAHOAKTUBHBIX 9ACMEHTOB,
IIPHUCYIIIHE IIOPOAAM PA3AUYHBIX BYAKAHOTCHHBIX (DAIINI, YMEHBIIAFOTCA 110 MEPE ACTA3aIINN PACIIAABOB.

PaanoaktuBHOE paBHOBECHE MEKAY MATEPUHCKUMH U AOYEPHHUMHU PAAHOHU30TOIIAMH B BYAKAHOIE€HHBIX
IIOPOAAX HapyIIaerca B Iporecce mapepikenuil. HanbGoapmmme mapyeHns paAHOAKTHBHOIO PaBHOBECHSA
BBIABACHBI B MUHEPAABHBIX HOBOOOPA30BAHUAX IIOABOAHBIX BYAKAHOB. [45]

BaaronpusaTcTByIOIIMMI  yCAOBUAMH, IIPOOYKAAFOIIUMHE CIIAIIErO BYAKAHA, BO3MOKHO, ABASIOTCA —
IIPOXOKACHUE IIEHTPAABHOH OOAACTH TAYOOKOIO ITMKAOHA HAM aHOMAABHBIE I€OMATHUTHBIC SBACHHUA B
noHocdepe IpAMO HAA BYAKAHOM, CIIOCOOCTBYIOIINE ITOHIDKEHHIO YPOBHA IAOTHOCTH I'PABUTAIIMH B CAMOM
TeAe ByAkana. Ha camoli BepmmHe — rOpbl, TIA€ pPaAUyC KOHyCa  HHYTOKHO  MaA, ITAOTHOCTD
C(HOKYyCHPOBAHHOIO IIOTOKA IPABUTAIIMU HEAOCTATOYHA, YTOOBI KaHAA OOPA30BAACA AO CAMOMH BEPILIHHBI
ropsl. B pesyabrare, B BEpTHKAABHOM KaHAAEC HAYMHAIOTCHA SIACPHBIC IIPEBPAILEHUSA, BEIACAACTCA OIPOMHOE
KOAMYECTBO OSHEPIHH, KOTOPOE pacIAaBAfieT IOpoAy. [lo ykasamHOMYy — KaHAaAy — BBEPX IIOAHHMAETCH
I'PABUTAIIMOHHBIN YAAP, YCHACHHBIH AABACHHEM PACIIHPAIOIIHXCA IIOPOA. BMecTe ¢ HUM TOAHUMAFOTCA I'a3b
U pacrAaaBAcHHAA 1opoAa. Ha camom koHIE OHHE BEIOPACBIBAIOT MAKYIIKY, TO €CTh CAMY BEPIINHY OPBI U
obpasyror kpartep. CpeAHHIT AHAMETP OCHOBAHUA KPAaTEPOB BYAKAHOB cocrtaBafeT okoAao 500 merpos. B
3aBUCHMOCTH OT HAKAOHA BYAKAaHA, BBICOTA Kparepa coctaBafAa Obl okoAo 300 merpos. Toraa moxHO
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IIPEAITIOAOKHTD, YTO, €CAH HA PABHUHE MOKHO CAOKUTH TOPHYIO IIOPOAY B KOHYCOOOPA3HYIO rOPY BBICOTOIT
6oaee 1000 mMeTpOB, BO3MOKHO, HCKYCCTBEHHO MOKHO CO3AQTh BYAKAH, KOTOPBIA IIPH OAArOIPUATHBIX
YCAOBHAX OYAET M3BEPrarbcs. BO3MOKHO, IIpH HPOEKTHpOBaHHH K cTpouTeAbcTBe ADC, AydIe peakrop
CIPATATH ITIOA KOHYCOOOPA3HBIM CTPOCHHUEM, TAC YPOBEHD I'PABHTALINN MOYKHO IIPOKOHTPOAUPOBAT.

[MToaunmaromuiics TIPaBUTAIIMOHHBI yYAAP COIIPOBOKAACTCSA CCHCMUYECKAMH, AKYCTUYECKIMU
ABACHUAMMA, U3MCHCHUAMM MATHUTHBIX CBOﬁCTB. HPOHCXOAI/IT BI)I6POC @yMapOAbeIX ra30B, BBIACAAFOIITUXCA
13 PACIIHPAIOIINXCA U PACHAAAIOIIUXCA ITIOPOA B IICHTPAABHOM KaHAA€ ByAKaHa. [1pum BBIXOAE H3 KpaTepa
9TU Ta3bl TAKKE PACIIAAAFOTCA Ha OOAee Aerkue rassl. VIsBepikeHme OOBIMHO HAYHHACTCA —YCHACHHEM
BEIOPOCOB Ta30B CHAYAAd BMECTE€ C TEMHBIMH, XOAOAHBIMH OOAOMKAMH, 2 3aTEM C PACKAACHHBIMH. DTH
BBIOPOCBI B HEKOTOPBIX CAYYafX COIPOBOMKAAIOTCA H3AHAHUEM PACIIAABACHHBEIX B IIPOLIECCE PACIIUPEHMUSA
TOpoA. AaBAeHHE B KaHAAC BYAKaHA, OOpa3yroImeecs B IIPOLIECCE PACIIHPEHHA IIOPOA, OTPOMHOE, IIOITOMY
9aCTO HMMEET B3PBIBHOI Xapakrep. Breicora IoAbema ra3oB, IIAPOB  BOABIL, HACBHIIEHHBIX IIEIIAOM U
MHUKPOCKOIIMYECKUMU OOAOMKAMH — A@B, AocTuraer crparocdepy. Takomy BBICOKOMY IIOAHATHIO Ta30B
CIOCOOCTBYET HU3KOE IPABUTALINOHHOE AABACHIHE, OOPAa30BAHHOE IIPAMO HAA BYAKAHOM.

VkazaHHAA MOAEADb AAET OCHOBAHHUSA IIPEAIIOAATATDH, YTO I'AABHOM ABIKYIIIEH CHAOM M HCTOYHHUKOM
TEIIAA B BYAKAHAX ABAACTCA SACPHBIM PACIAA TAKEABIX 9ACMEHTOB, OOPA30BABIIHXCA M HAXOAAIIUXCA ITOA
OTPOMHBIM I'PAaBUTALIMOHHBIM AaBAeHHEM. [ [pOrHO3UMpPOBATH AKTUBHOCTD BYAKAHA MOKHO IIyTE€M ITOCTOSTHHOM
perucTpanuy U3MEHEHUA YPOBHA BAUAHNA IAOTHOCTH IPABUTALINN HAA KPATEPOM.

5.4. MI3ameHeHue rpaBUTAIINYU B IIMPAMHAAX

EcAu AeATEABHOCTD ByAKaHA ACHICTBHTEABHO IIPOUCXOAUT TAKHM OOPA3OM, TOTAA MOYKHO OYEHB IIPOCTO
OOBACHUTH TAHHY HUPaMUA HapaoHOB.

Bce, uro cBasano ¢ mmpammaamm,
I'POMAAHBIE CTPOCHHA CTPEMACHHEM ITPABUTEACH YBEKOBEUMTH cBoe uMmA. Haummas c moabemMa OrpOMHBIX
KAMCHHBIX OAOKOB M HCIIOAB3OBAHHSA B ¢apaoHOB  PAAMOAKTHBHBIX MAaTEPHAAOB, AO
IIPEAHA3HAYEHHUA CAMOIO CTPOCHHA OCTACTCH 3aTaAKOM AAfA YEAOBEYECTBA.

Hawm m3BectHO, 9TO IHpaMHAA IIPABHABHOH (DOPMBI, OCHOBAHHE YETBIPEXYTOABHOE, TOPOOOPA3HAL.
BeprukaApHBI ~ IIOTOK IpaBUTAINM, B OTAHMYHE OT KOHYCOOOPAa3HOH TIOpPBI, B TEAE IIMPAMHABI
AKKYMYAHPYETCS HE B OAHY BEPTUKAABHYIO AMHHUIO, 4 B ABYX BEPTHKAABHBIX ITAOCKOCTAX C HAPACTAFOIINM
BHI3 YPOBHEM IIAOTHOCTH IpaBUTAIIMH. B Mecrax mpecedenns sTHX BEPTHKAABHBIX IIAOCKOCTEH 0Opasyercs
OCb, OAHAKO, ITAOTHOCTb ITOTOKA TPABHUTAIIMH HA 3TOM BEPTHUKAABHON AMHHH 3HAYUTEABHO HHAKE IIO
CPAaBHEHHUIO C BYAKAaHHYECKOH ropoii (puc.14).

B pesyaprare moa mumpammaoii  oOpasyercsi BepPTHKAABHBIM,

OKyTaHO HEAOCTYIHOH TaiHOM. VcTopuku OOBACHAIOT 3TH

beIHaAbHI/H_IC

Beprukaapnas
npo/\o/\bnau
IIAOCKOCTD

Beprukasbnas
rorepedHas
IIAOCKOCTH

Mamenenne
HAIIPABACHHA
IPaBUTALIII

Touxka
doxrycupoBku

TPaBUTALIIN

BOCIIPHHHMATD TE CHCKTpI)I

YETHIPEXCTOPOHHUIMI KAHHoo6p33HHf/'I IOTOK TI'PaBHTALINH,
IIPOHU3BIBAIOIINN 3EMHYIO TBEPAb B HECKOABKO AECATKOB U COTHHU
METPOB. ['paBUTAIMOHHOE CKATHE ITOPOABI IIPOUCXOAUT IO 3TOM
AMHIH ¥ UMECT Pa3HYIO ITIAOTHOCTb HAa €€ OTACABHBIX YYACTKAX.
MOKHO HPEATIOAOKHUTH, HYTO  BO BPEMEHA IIPABACHUA
dapaoHOB KpeIsl 00AAAAAN 3HAHUEM O TAIHON CHAE IPABUTAITHM.
OHE c HOMOIIBIO IIMPAMHA YMEAM CO3AABATH HCKYCCTBEHHYFO
IPAaBUTAITMOHHYIO aHOMAAWIO C ITOBBIIIIEHHBIM HAHM ITOHIKEHHBIM
ypoBHeM rpapuTanmmu. Ha oTHX  yuacTtkax, TAe AEHCTByeT
IPAaBUTAIITMOHHAA AHOMAAHA C ITOBBIIIICHHBIM YPOBHEM ITAOTHOCTH,
H3MEHAIOTCA  IIPOCTPAHCTBEHHO-BPEMEHHBIE  XaPAKTEPUCTHKH.
[ToObiBaB HA OIIPEACACHHBIX YYACTKAX MCKYCCTBEHHO CO3AAHHOMN
ITOBBIIIICHHON TPABUTAIIMH, KPEIBl MOTAH IIPHOOPETATh CBOMCTBA

BACKTpOMaFHI/ITHbIX BOAH, HCAOCTYIIHBIX YCEAOBCYCCKOMY BOCHpI/IHTI/I}O B

OOBIYHBIX YCAOBHAX. B 9THX y9acTKax OHH, KaK OIEPATOPBI, MOTAU CUUTHIBATH T€ HMH(MOPMAILINN, KOTOPBIC
OBIAH HE AOCTYIIHBI Ha IIOBEPXHOCTH 3eMAH. Takum oOpasoM, OHH MOIAM COBEpPIIATH IIYTEIIECTBUA B
IIPOCTPAHCTBE U BO BPEMEHH, OOINATHCA C AyXaMu HOruoOmux (apaoHoB U OyAymuMu rmoroMkamu. OAHAKO,
OHH 3HAAH, YTO YACTOE U AOATOE IIPEOBIBAHHE B 9THX YYIACTKAX UPEBATO OMACHO AAA 3AOPOBBA UEAOBEKA.
AoAroe mpebbIBaHIE TaM IIPUBEACT K HCTOIICHHIO PE3EPBA KUBBIX KACTOK M OPraHU3MA B IIEAOM, IO 9TOMY,
KPEIIBI ACP/KAAH CIIEITNAABHBIX OIIEPATOPOB — OPAKYAOB.
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Ecan st10 TaK, TOTAQa BCA TAMHA IIUPaMUIA HAXOAHUTHCS B I‘AY61/IHC HECKOABKHUX ACCATKOB MCTPOB, TAC
pacn OAOKCHBI pI/ITyaAI)HbIC ITOMCITIICHUA C HNCKyCCTBCHHBIMU I p ABHUTAITTOHHBIMI AHOMAAUAMMA C
ITOBBIIIICHHBIM ypOBHCM FpaBI/ITaL[I/II/I, BXOA B KOTOPI)IX OXpaHHCT FpOSHbIﬁ C(bI/IHKC.

5.5. TeppuxoHsI

Teppukonsl (B IepeBOAE € (DPAHIIY3CKOIO KKOHIYECKAA HACBIIIBY), OOPA3yIOTCA, KOTAQ IIyCTYIO IIOPOAY,
OCTAFOIIYFOCA ITOCAE OOOTAINEHUS YIASl HAM BBIPAOOTKH PYABI OTCBHITAIOT HA CHEITHAABHO BEIACACHHBIE AAA
3TOTO yJacTKA. B pesyApTaTe MHOTOAETHETO CKAAAMPOBAHUA TOPHI IIOPOABI IIOAHHMAFOTCA Ha BBICOTY OKOAO
100 merpoB (reppuxombr mmaxtel umeHH UYearockunieB B Aomnenxe). Teppukon l'anmap B Pypcxom
IIPOMBIIIIACHHOM parioHe l'epmannn aocturaer Aazke BeICOTHL B 159 metpoB. Hekoropsre yroapHbIE OTBAABI
ropar A0 30 aer. M3 111 orBasoB Aonbacca ropar 6oasee dem 60, 3arpsA3HAs BO3AYX BBIOPOCAMHU IIBIAH,
OKHCBIO JTAEPOA2, CEPOBOAOPOAA B CEPHHUCTHIM I'a30M.[40]

ITpodreccop kadeapsl ropHOIT reomexaHuku, AOKTOp TexHudeckux Hayk AoHHTY Muxana 360pruux
u 1podeccop, AOKTOp TEXHHYECKHX HAyK, 3aBEAYIOITHI KadpeAPOH XOAOAMABHONW M TOPrOBOM TEXHUKU
Aoul'VOT Baaaumup OCOKHH HCCACAOBAB TOPAIINE TEPPHUKOHBL, CACAAAHM CACAyIOIee OTKpbrtre. OHu
AOKa3aAH, YTO IOPAT TEPPHUKOHBI HE IIOTOMY, YTO CAMH IIO CEOE CAEKABIIHECA ITOPOABI Pa3OrpeBArOTCA, a
ITOTOMY, YTO BHYTPH PabOTAIOT THOHOBEIE Oakrepuu. IToA Bo3AeiicTBIEM OakTepHii, KOTOPHIE IIPUCYTCTBYIOT
IIPAKTHYECKH BO BCEX IIAXTHBIX IIOPOAAX, ITHPUT HAYMHACT PACIAAATBCA HA ABA KOMIIOHECHTA: CEPHYIO
KHCAOTY M ABYXBaAeHTHOE keAe30. Cepa IIpeBparmaercs B KUCAOTY M IOCTEIEHHO HadnHaeT 3akuiats. [Ipn
HoBbIIIeHun TeMuepatypsl A0 120 rpaaycoB cepa yike kunmmT u BeiacAdercsa map. Ilpm aoctmxenun cepoit
temrepatypsl B 240-260 rpaAycoB ee Iapel BOCIIAAMEHAIOTCA, 4 HA CMEHY OHMOXHMHYECKOMY IIPOIIECCY
IIPUXOAUT XUMHYECKHH. Bce HOBBIC M HOBBIE BEIECTBA, IIPEOOPA3yACH OAHO B APYIOE€, BKAIOYAIOTCH B
ropenue, u temieparypa aocturaer 1800 rpaaycos. Bayrpu teppukona HaunHAIOT HATH Pa3HOOOpa3HEHIIIe
XUMHYECKHE PEAKIINH, B PE3YABTATE KOTOPHIX IIOABAACTCH OIPOMHOE HYHCAO HOBBIX COCAMHEHHH U AdiKe
00OpasyrOTCsA HOBBIC MUHEPAABI, HE BCTPEUAIOIIUECA B IIPUPOAE, U XAPAKTEPHBIE AAS METCOPHTOB M AVHHBIX
mopoA. Kpowme, yike OIMHCaHHBIX BBIIIE, 9TO €€ M UCTOYHUK IBIAM, COACPIKAIICH BPEAHBIC IIPUMECH MCAH,
HUKEAf, CBHHIIA, ITMHKA M Mapraaia. 3AeCh €CThb BCE, AQKE MH3EPHOE KOAHYECTBO PAAMOAKTHBHBIX
saeMeHTOB. Camu OaKTEpHH IIPH TAKOH TEMIIEPAType, ECTECTBEHHO, IIOTHOAOT, HO CBOE AGAO OHU CACAAAM:
cpaboTaAm, KaK craprep B MaIlHe, 3AIIYCTHAHN Irporecc rOpeHus.
MHOrOACTHHI OIBIT HAOAIOACHHUSA ITOKA3AAM, YTO ABIMAT, HATPEBAIOTCA H TOPAT TEPPUKOHBI BBICOKHE I
TOABKO KOHyCOOOpasHOM (popmel. Kak roBopuT HaYaAPHUK y9acTKa TAICHHUA TEPPHKOHOB OOBEAMHCHIA
«Apremyroas» Baaaumup PeAdeHKO, CETOAHS ITAXTEPH HE ACAAIOT KOHYCOOOPA3HBIX TEPPHKOHOB, 4 ACAAIOT
IIPOMITAOITIAAKH TTAOCKUMH H cAoucTeIME. M 910 AaeT pesyabraTsl. [47]

B mae 1966 roaa B Ammmrpose, moA AOHEIKOM B30PBAACH TEPPHUKOH, KAK HACTOAIIMHA BYAKAH, W
HAKPBIA PACIIOAOKEHHBIH pAAOM moceAoK HaxanoBka, rae 60 ueAOBeK IIOrHOAM MIHOBEHHO.

O rubean noceaxka HaxaroBka, M OIIaCHOCTH, KOTOPYIO CETOAHSA IIPEACTABAAIOT TEPPUKOHBI, PACCKA3AA
«OB0O3pPEBATEAIO» OYCBHACL, YCAOBEK, KOTOPHIH IIPHHHMAA Y9ACTHE B PACCACAOBAHHH B3PHIBA AKAACMHUK
ANH VkpanHer, AOKTOP TEXHHYECKHUX HAYK, IIpodeccop, 3aBeAyrommnit kadpeaport Harrmonaasaoro I'opaoro
yuusepcurera, Aupekrop HIN roproit mexarukn um. M.M.®Peaoposa boprc I'paayrmmii.

«Mens Bceraa OECIIOKOHT, KOTAA ITO TEACBUACHUIO IIEPEAAFOT O AUBHEBBIX AOKAAX. BecrokouT moromy,
YTO CaMBIC KPYIIHBIC aBAPHH, KOTOPHIC 5l IOMHIO, OBIAY CBA3AHBI C IIPHANBAMI BOABL 14K 1 B3PBHIB TEPPHUKOHA
Ha II1axTe HMeHH ANMHTPOBA, IPOU3BOACTBEHHOTO 0ObeAnHeHus «KpacHoapmerickyroas». B ot 1966 roa, B
IIEPBBIE AHHU Maf B PETHOHE IIPOIIAU CUABHBIE AUBHEBBIE AOKAM. ¥ 5T AOKAM CIIPOBOIIMPOBAAU OIIOA3EHD
Ha OAHOM H3 TePPUKOHOB. [Tponsorao crioasamue yacTa MOPOAHOro oTBasa. Koraa sTa Macca B COTHH TOHH
CIIOA32Ad C TEPPHKOHA — OTKPBIAOCH KEPAO ByAKaHA. VI3-32 pe3koil cMeHBI TeMIIEPaTyp, HOITAAAHHA BOABI
nponsorreA B3pwB. Mspepxenme Byakama. B mpamom cmpicae caoBa. BeAp Hamm TeppuKOHBI  3TO
HAIIAACTOBAHHUSA ITOPOABI, YTAf, BBIAAHHOTO U3 INAXTHI, M MHOIUX APYIUX 3AEMEHTOB, B TOM YHCAEC U
PEAKO3EMEABHBIX METAAAOB Ad M B CAMOM yrae. Tak BOT: TeMIIepaTypa B IIEHTPE TaKOIO OTBAAA IIOPOABI,
OCOOEHHO KOHYCOOOPA3HOIO, IIpeBHIIIaeT 3-4 ThICAYM IPaAycoB. 1o ecTb, IO cyTH, ropoA AOHENK u
IIIAXTEPCKUE TOPOAA OKPYHKEHEI MEAACHHO IIPOIPECCHPYIOIINMHI ByAKaHAMH. EcTh XOpormas, Kpacusas IIecH:A
11po AOHEITK — TOPOA € TOAYOBIMH TEPPHKOHAMHU, TOPOA cepebpuctbix Tormoaei. Ho roaybsre TeppukoHsr —
510 He moatmdeckad meradpopa. Hodupro BB MOKeTe yBHAETH 3apeBO HaA TeppukoHamu. l'oayboe 3apeBo
CO3AAET BBICOKAA TEMIIEpPATypa, KOTOpasd BHYTPH 3TOrO TEPPHUKOHA, 4 TAKKE H3AYICHHE PEAKO3EMEABHBIX
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MeTaAAOB. V1 Ar0OO€ BO3AEHCTBHE AHBHEBBIX ITOTOKOB Ha TEPPHKOH MOJKET IIPHUBECTH K KATACTPOMUUECKUM
ITOCACACTBHAM.

Ecau ObITh TOYHBIM, TO y HAC OBIAO ABE TIOAOOHBIX aBapuu. [lepBas IIPOH30IIAA HECKOABKIMHU FOAAMU
panbirne Ha maxrte Ne7 «Tpyaosckam» B IlerpoBckom paiione Aonenka. Toraa, Kk c4acTpio, OOOIIIAOCH Oe3
KEPTB, JKUABIX AOMOB PAAOM HE OBIAO.

[Tostomy, aBapus IpOIIAa THXO, O€3 PE30HAHCA. YUEHBIC B3aAYMAAUCH — 4 YTO, COOCTBEHHO,
mnpousommao? Ho ceppe3sHOro 3Ha4EHUA CAYYIHBIIEMYCH, HE IPHAAAH. A BOT IIOTOM IIPOH3OIIEA B3PbIB
TEpPUKOHA B AUMHTPOBO — ACCATKH AIOAEH IOTHOAM, OHH HE YCIIEAH IIOWTH Ha paboOTy, ACTH HE YCIICAU
IIOWTH B IIKOAY, OBIAO paHHee yTpPO. \IOAM A2Ke HE YCIIEAH OCO3HATh, 4TO IpomcxoAnt. Kak pambrime
HA3BIBAAHCH 3TH IAXTHBIE IIOCEAKH BOKPYT TeppukoHoB — Cobaueska, Haxarobxa.

Ecan Bor yBuAnTe Teppukon Beire 50 MeTpOB, 3HAWTE, OH Y/Ke€ IIPEACTABAAET yrpo3y. OcobeHHO, ecAn
TEPPUKOH KOHycOOOpasHblil. Ho MOMKHO e 1 ¢ APyroi CTOPOHBI CMOTPETh Ha 9Ty HpoOAemy. Ecam mer
Oopemcs ¢ METAHOM, M, 3a0Hpas €ro B IIAXTE, MOKEM HCIIOAB30BATH €rO B IIPOMBIIIIACHHBIX IICAfX, PEIIATh
ra3zoo0ecIiedeHusA TOPOAOB, TO IIOYEMy MBI HE 3aAYMBIBAEMCHA OO HCIIOAB30BAHHH TEPPUKOHOB, 3THX
HCKYCCTBCHHBIX BYAKAHOB, €CAH TaM TAaKHE BBICOKHE TEMIIEPATYPHI? YHUEHBIE HAIMOHAABHOIO l'opHOTrO
yHHBEpCcHTETa B /AHEIIPOIETPOBCKE  CIIE AABHO pPaspabOTAAH PAA IIPEAAOKCHHH, CBA3AHHBIX C
HCIIOAB30BAHUEM BBICOKOI TeMmIreparypsl TeppukoHoB. Haa stum paborasm cremuasucTsl AOHEIIKOTO
TEXHUYECKOro yHuBepcureTa. OOpaTuTe BHUMAHHE HAa ACHCTBYIOIINNA TEPPHKOH, TO €CTh TOT, KyAa ITTAXTa
IIPOAOAKAET BO3UTH IIOPOAY. PEABCEL OT BBICOKOM TEMIIEPATYPBI H3THOAIOTCH, IIIITAABL TOPAT, KAHATHI TOPAT.

Temmeparypa, KOTOpas IIOAHUMAETCH U3 HEAP TAKOTO IIOPOAHOTO OTBAAA — €€ KE MOMKHO C ITOAB3OIT
HCIIOAB30BATH — IIPOOYPUTH CKBAKUHBI U YCTAHOBUTH IPHEMHUKH TeriAd. [IoAOOHBIE TeXHUYECKHE PEIeHHA
AABHO pa3dpaboTaHbl. MBI MOKEM CHU3HUTH OIIACHOCTD U IIOAYYUTD TEIIAO. [48)]

BspeB Teppukona B KaapmeBke — TexmorenHas karactpoda, mpomusorreartas 13 anpeas 1962 roaa B
r. Kaaueska (Ayramckas obaacts, Ykpannckas CCP), B pe3yAbTaTe KOTOPOro IHOIHOAHN COTHH AFOAEH.

[TprauHON TpareAMH CTaA €AHHBIH TOPAIIUI TEPPHUKOH IaxThl M. Mabmdaa Tpecra «KaAueByroam» u
KaameBckoro kokcoxummdaeckoro 3aBoAa Beicotoii 111,5 m. Bmecre ¢ razamm u mapamu B armocdepy OBIAO
BEIOpOIIIEHO 42 THIC. M PACKAACHHBIX OOAOMKOB HOPOA. OHH 3aIIOAHHAH KPYIIHBIE ITTAAMOOTCTOMHUKN
KOKCOXHMUYECKOTO 3aBOAQ, BBITECHHB M3 HHUX IIAAM H IIPEBPATHB €rO B TOPAIIYIO KHAKYIO Maccy. B
CYNTAHHBIE MHHYTEI HEOOABITIOE ITOCEACHHE BO3AE TEPPHUKOHA OBIAO 32TOIACGHO TOPAINUM IITAAMOM U
3aCBIIIAHO PACKAACHHBIMUI OOAOMKAMH IIOPOA TeppHKOHA. [49]

Kpome 3TOro, TeppHKOHBI - MOIIHBIA HCTOYHHUK paAnanui. lIpeamoaaraercs, 9TO HOA ACHCTBHEM
BBICOKHX TEMIIEpATyp (TeMIreparypa BHYTPH IIBIAQIOIIEIO TeppHKOHa ITpeAcTaBafgeT okoAo 3000 rpaaycos)
PEAKO3EMEABHBIE METAAABI U3AYIAFOT HE3aYPAAHYIO pasnariuro. [50]

5.6. ITpomneccel mpuBoOAAIIUE K B3PhIBAM TEPPUKOHOB

Ha camom AeAe, TEPPHKOHEI — 3TO PYKOTBOPHBIM,
HUCKYCCTBEHHBIM  BYAKaH. Ecan  ropenmro  teppmkoHa

Wsmendane
HAIpABpCHIA CIIOCOOCTBYIOT ~THOHOBBIE OAKTEPUM, TOIAA IIOYEMYy OHH
ACHCTBYIOT BBIOOPOYHO — TOABKO B BBICOKHX KOHYCOOOPA3HBIX
TeppukoHax? Hcam  BeICOKag Temieparypa  CIOCOOCTBYFOT
ITOSIBACHUIO PAAHALIHH, ITOYEMY 3TO HE IIPOUCXOAUT B AOMEHHBIX

Komnyc
TEPPHKOHR

meyaxr
AeA0 B TOM, YTO €CAH TEPPUKOH HMEET IIPABHABHYIO
KOHyCOOOpasHyro  opMmy, TOraa  1pu AOCTIDKCHIN

OIIPEACACHHOM BBICOTBI CXEMa BO3HHKHOBCHHA BEPTHKAABHOIO
IPABUTAIIMOHHOIO KaHAAA HAYMHACT ACHCTBOBATH. POKyCHpOBKA
Touxa IPaBUTALINM II0 LEHTPAABHOH BEPTHKAABHON OCH AOCTHIAET
dokycuposku | KPHTHYECKOIO VPOBHA. YIIAOTHEHHE IIOPOABI IIEPEXOAHUT K
TpaBHTALIIM CHHTE3y TPAHCYPAHOBBIX OACMEHTOB. BHyrpm TeppukoHa
obpasyercsi M HadHHAET PabOTATh SAACPHBIM peakTop. Takoit
PEAKTOp OIlACEH TEM, YTO IIPU HEOAATOIPUATHBIX YCAOBHUAX,
KOIA2 IIPOXOAUT HAA HHM IICHTP IIMKAOHA HAHM CHABHBIC MAUHUTHBIE BO3MYILCHHA, TEPPHUKOH MOKET
H3BEPraThCs KaK BYAKAH.

Beprukaap
HBII KaHAA

Puc.15
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[Toroxm rpaBHTAIIIM IPH IPOHUKHOBEHHH K IIOBEPXHOCTH TEPPHUKOHA MEHAIOT CBOE HAIIPABACHHE
ABIKEHHSA B Pa3HBIX HAIIPABACHUAX. B OAHOPOAHOII ITOPOAE YrOA OTKAOHEHHSA HAIIPABAEHHUA IIOTOKA
OAMHAKOBO, ITO9TOMY BCE ITOTOKH C OAHOIO YPOBHS IIPECEKAIOTCA B OIIPEACAEHHBIX TOUkaX. Bmecre ¢ Tem, B
32BHCHMOCTH OT MECTAa M BBICOTHI IIPOHMKHOBEHHA, HE BCE
ITOTOKH BCTPEUAIOTCA B TEAE TeppUKOHA. TOABKO dYacThb
IIOTOKOB TPAaBUTAIINH C OAHOIO VPOBHA BBICOTHI TEPPHUKOHA

BCTPEYAIOTCA B IIEHTPAABHOII OCeBOH AmHHH. Bokpyr sroi
BEPTHKAABHOIM  OCEBOH  AMHHHM  IIPOHCXOAHT  CaMoe
MaKCHMAABHOE C/KATHE ITOPOABL.

[Toatomy, HEOOXOAUMO H3YYHTh H HCCACAOBATH (POpPMY,
3aBUCHUMOCTD TEMIIEPATYPHOIO PEKHUMa OT BBICOTHI TEPPHUKOHA
1 OIIPEACAUTH ONTHMAABHEIE M OE30ITACHBIE B PAAHAIIIOHHOM
U3AYYCHHH  IIAPpAMETPBl  TEPpHKOHA. Takme HEOOAbBIIIHE
TCppHKOHI)I, OHH O6I)I‘IHO HC ABIMAT, HO MCHAIOT Hapy)KHbeI

IOBET, MOKHO HCIOAB30BATH B KAYeCTBE  IIPOCTEHIIIETO
0€30I1aCHOTO  AACPHOIO peakTopa. Bokpyr BepTHKaABHOIO
KaHAAA COOPYAUTH TEIAOOOMEHHHK M HCHOAB30BATH SHEPIHIO
TEIAQ.

B moAp3y Takoi rumoressl O IPABUTAIIMOHHOH (POKYCHPOBKE B TEPPHUKOHAX CBUAETEABCTBYIOT
OOHapYKEHHBIE YIEHBIMH CACAYVIOIIHE (PAKTHI:

1. Teppukon koHycoobpasnoii ¢opmsr cBeire 50 METPOB CTAaHOBUTCA B3PBIBOONIACHOI. BHyTpn
TeppUKOHA, BeIIE 50 METPOB, CKATHA IIOPOAB (POKYCHPOBAHHBIMU ITOTOKAMH I'PABUTAIIIMH IIEPEXOAUT B asy

CHHTE32 TPAHCYPAHOBBIX SAEMEHTOB. B pe3yAbTaTe 110 OCEBOI AMHHH TEPPUKOHA OOPA3yeTCA BEPTHKAABHBIH
CTEpP’KEHDb U3 TPAHCYPAHOBBIX AEMEHTOB;

2. TeppukoH B3pBIBAETCA, KOTAA HaA HHUM IIPOXOAHT ITMKAOH. B IleHTpe NHMKAOHA IIAOTHOCTD
IPaBUTALINN HITKE, YeM B OKpy:xkeHHH. KOrAa IIeHTp MHKAOHA OKAKETCH HAA TEPPHUKOHOM, HU3KUI YPOBECHD
IIAOTHOCTH TPAaBUTAIIMM CITOCOOCTBYET PACTAHYTOMY BO BPEMEHH PACIAAy TPAHCYPAHOBEIX IACMEHTOB B
BEPTUKAABHOM CTEepikHE. B pesyAbrate B IIEHIPE TEPPUKOHA IIPOHCXOAHUT TEPMOSACPHAA PEAKIIUA.
[TpoucXOAUT AaHAAOTUIHBIH YePHOOBIABCKOI KaTacTpOde B3pPHIB;

3. Buyrpu TeppmkoHa HOABASICTCA OTPOMHOE YHCAO HOBBIX COCAMHEHHI, OOpasyroTcs
MEHEPAABL, HE BCTPEYAIOIINECH B IIPUPOAC, XAPAKTEPHBIE AASl METCOPHTOB M AYHHBIX IIOPOA. DTO BEPHBII
IIPU3HAK TOIO, YTO BHYTPH TEPPUKOHA IIPOUCXOAUT (POKYCHPOBKA I'PABHTAIMOHHBIX IIOTOKOB, KOTOpas
IIPUBOAHUT BBICOKOMY YPOBHIO IpaBHTAIINU. B pesyabrare BBICOKAas IAOTHOCTh I'PABHTAIIMH CIIOCOOCTBYET
O0Opa3OBaHUIO XMMUYCCKHX COCAMHCHHE, KOTOPbIE B HOPMAABHBIX YCAOBHAX IIAOTHOCTH TPABHTALIMH HE
CYITIECTBYIOT;

4. Temrirepatypa B IEHTPE TEPPUKOHA, OCOOEHHO KOHYCOOOPAa3HOTrO, IPEBBIIACT 3-4 TBICAIN
rpaAycoB. Takoil ypoBeHb TeMIepaTyphl HEBO3MOKHO ITOAYIHTh A2KE B AOMEHHOI IIEYH, TA€ CaMas BBICOKas
temreparypa 1800°C. Haamdme Ttakoil TemIepaTypel — CBHAETEABCTBYET, YTO HCTOYHHUK TEIAA BHYTPU
TEPPHUKOHA HE ITPOCTOE TOPEHNUE, 4 ITAA3MEHHBIH M OOpPa3yeTcs B PE3yAbTATE OCBOOOKACHUA BHYTPH ATOMHOI

SHEPIUH;

5. TeppHKOHBI ABIMAT IEPHOAMYECKH, BO3MOKHO 3TO CBA3AHO C TEM, YTO YPOBEHb ITAOTHOCTH
IPaBUTAIIMN HAaA HUMH KOAEOAETCA B 3aBUCHMOCTH OT IIPOXOKACHHA B PErHOHE MATHUTHBIX Oypb U
ITUKAOHOB;

6. Houpro HaA TeppHKOHAMU IOABASETCA FOAYOOE CBEYEHHE. DTO BEPHBIA IIPH3HAK TOIO, YTO

BHYTPHU TEPPHUKOHA HAET MOIHAA (DOKYCUPOBKA IPAaBUTAIINU. B pesyAbTaTe 3TOrO IpoIecca HaA TEPPUKOHOM
IIPOMCXOAUT HM3MEHEHHE YPOBHA IAOTHOCTH ITOTOKA TpaBuTamuu. POKyCHpOBKA TIPABUTAIIMH BHYTPH
TEPPUKOHA BAHMACT M HAa IIAOTHOCTb TPABUTAIIUM HAA TEPPHUKOHOM, YTO IIPHUBOAUT K BO3HHUKHOBEHHIO
5AEKTPOMATHUTHBIX BOAH CBEPXBBICOKHX YaCTOT.

Takoe OAOMKEHNE B TEPPUKOHAX AACT OCHOBAHHA CIHTATH, YTO B TEPPHUKOHAX IIPOUCXOAUT IIPOIIECC
CHHTE32 TPAHCYPAHOBBIX 9ACMEHTOB, AHAAOTHYHBIN B ByAKaHAX. B TakoM cAydae, MOKHO IIPEAITOAOKHTD, ITO
TEPPUKOHBI IIPH IIPABHABHOM PAacYeTe M IOADOpPE BBICOTHI, MOIYT CTaTh AABTEPHATHBHEIM HCTOYHHKOM
saeprun. I1pu 9TOM, TAKOH HCTOYHUK SHEPIHH PabOTAET BEYHO, AOIIOAHUTEABHBIX 3aTPAT HE TpeOyer.

B orHOIIIEHNM CYITIECTBYIOIMINX TEPPUKOHOB, OCOOEHHO ABIMAIIUX, HEOOXOAUMO IIPUHUMATH CPOYHbIC
Mepel. AAfl 3TOTO HYKHO IIPOCTO HM3MEHUTH KOHHUYECKYIO (POPMY TeppHKOHOB. B 3Tmx meaax HEOOXOAHMO
PAa3spOBHATH BEPXYIIKYy KOHyCa IyTEM IIEPEAOKEHHA ITOPOABI B OAHY CTOpOHY. Toraa ocHoBaHme KOHyca
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CTAaHET HE KPYIABIM, a IIPOAOATOBATBHIM. V] TEppPHKOHBI CTAaHYT OOBIYHBIMH XOAMAMH — OE30IIACHBIMUI
oObeKTaMu AaHAITAMTA.

5.7. T'eiizepnr

Iefizeprr (mcaaHACK. geysir-xAbHyTH). [ToA mmenem Boasbrmoro reiisepa B Mcaanann ussecten XoAm
KOHHYECKOH (POPMBI, CPE3aHHBII Ha BEPIIHHE, TAC HAXOAHUTCA BOPOHKOOOpasHOe yrayoaeuwme. M3 sroro
YIAYOACHHSA TIEPHOAUYECKH, OT 24-30 4acoB, IIPOUCXOAUT U3BeprkeHHE. B Hadae m3BepiKeHUA HAOAIOAACTCA
B3PBIB — BBIOPACEIBACTCA BOAQ, HAXOAAIIAACA B BOPOHKE Ieiidepa, a 3a Hel 1 mapsl BOAHL locae nsBepixenms
HACTYITAET ITOKOH, 32 KOTOPBIM OIIATH YePe3 YKa3aHHBII IIPOMEKYTOK BPEMEHN HAYMHAETCA B3PHIB.

MOXHO M HCKYCCTBEHHO BBI3BATH TICH3EpP K ACATCABHOCTH, OpoOcasd BHYTPb €rO BOPOHKH KAMHH.
ITorrapanme KaMHEH MOKET 3aCTAaBHThH IeH3ep HAPYIIUTH €r0 OOBIKHOBEHHBIE IIEPHOABI, U IIOCACAYET B3PHIB.
BriepBreie Takme reiisepel craam m3BecTHBI B VlcAaHAMM, IA€ OHH PACITOAOKEHBI y IIOAHOMKbA BYAKaHA
Bopradeaa, HO mozaHee HariAeHBI U B Apyrux mecrax: L'oxcrerrepom B Hosoit 3eranann, 0aus Taymo, u
I'atiaeHoM Ha mpuTokax peku Muccypu B CeBeproit Amepuke u Ha Kamuatke Poccnm.[51]

I'pA3eBEIC ByAKAHBI HAIIOMHHAFOT YMEHBIIIEHHBIE ACHCTBYFOIIIHE MOACAN HACTOAIIUX BYAKAHOB. TOABKO
B TAKUX MHHH-BYAKAHYHKAX HA IIOBEPXHOCTD IIOA AABACHUEM BYAKAHHYECKHUX I'A30B BHITAAKHBACTCA HE AaBa, 4
ropsdas rpasp. VIX KOHyCBH AGHCTBHTEABHO MUHHATIOPHBIE - 1-2 M. V3Bep:keHne IpoOHCXOAHT OoAee HAM
MeHee CIIOKOIHO. I'ps3eBbie ByAkaHbsl pacipoctpanensl Ha Kamuarke, ocrposax fIBa m Curmmans. VMmoraa mx
BO3HUKHOBEHHUE HE CBA3aHO C ByAKaHaMH. 1OrAa rpfsb Ha ITOBEPXHOCTH BEITAAKHBAIOT I'a3bI COBCEM APYIOTO
rpoucxoxAeHus. «HeByAxanmgeckumm» ABASFOTCA TPA3EBbIC ByAKaHBI KepueHCKOro MoAyoCTpoBa B Y KpauHe.

Cymma akTuBHBIX TerizepoB Ha 3emae Ha aBryct 2011 roaa cocraBasaa okoao 1000.[52]

«TepmaAbHBIE BOABD) - 3TO IIOA3EMHBIE BOABI, BBIXOAAIIHE HA ITOBEPXHOCTb B BHAE MHOTOYHMCAEHHBIX
rOPAYUX HUCTOYHHKOB, OOOTaIlleHHBIE MHHEPAABHBIMU BEINECTBAMU U MHKPOSAEMEHTAMU (HATPHH, KaAHH,
KPEMHHH, MapraHell, MEAb, *KEA€30, IMHK, KaABIIUH, MArHUN, OOp, AUTHH, CEACH, CYAB(ATHI, XAOPHABI,
OmKkapOOHATEL M Ap.). TepMaAbHBIMI IIPHHATO Ha3BIBATH HCTOYHHKM, KOTOPBIE IIO TEMIICPATypPE TEIIACE
BO3AYXa TOM MECTHOCTH, TA€ OHH 3aA€raroT. [53]

Iefizeprr, ropsAunme KAFOYH M MHUHEPAABHBIE HCTOYHHKH — IIOCAGAHHE OTTOAOCKH TI'PO3HOIR
BYAKAHHYECKOI AeATEABHOCTH. I'efi3ephl — 3TO HMCTOYHHKHU, B KOTOPBIX Y€pPe3 OIPEACACHHBIE IIPOMEKYTKH
BPEMEHHU ITPOUCXOAAT HM3BEP:KEHUA KUIIAIIEH BOABL (CO B3PBIBOM H I'DOXOTOM OIPOMHBIA CTOAD KHIIATKA,
OKYTAHHBIN TYCTBIMI KAYOAMH IIapa, B3ACTACT BBEPX OOABIIHM (POHTAHOM, AOCTHTasg HHOTAA 80 M.

®onran ObeT HEKOTOPOE BpEMfA, 3aTEM BOAA HCUYE3aCT,
KAYOBI ITapa paCcCEUBAIOTCA, U HACTYIIAET COCTOSHUE IIOKOSL.

Hexoropsie refizeprel BEIOPACEIBAIOT BOAY COBCEM HEBBICOKO
HAU TOABKO Pa3OpBIIMBAIOT €€. DBIBaIOT ropfAdme MCTOYHUKH,
IIOXOKHE Ha AYKH, B KOTOPBIX BOAA KHIHUT Iy3eIpAMH. OOBIMHO
BOKpPYI Treiisepa ecTb OaccefiH, HAM HErAyOOKHIT —Kpatep,
IIOIIEPEYHHUK KOTOPOIO AOCTHIaeT HECKOABKHX MeTpoB. Kpas
TAKOrO OaccefiHa M IIPHAETAIOIICH K HEMY IIAOIIAAKH ITOKPBITHI
OTAOKEHHUAMU COAEPKAIIErOCA B KHIATKE KpeMHe3eMa. ODTH
OTAOKEHHUA HasbBaroTca  reiisepuToM. (OKOAO  HEKOTOPBIX
refizepoB OOpa3yrOTCA KOHYCHI M3 TEH3epHTa BBICOTOH OT
HECKOABKHX CAHTHMETPOB AO HECKOABKHX MeTpoB. Cpasy mocae
M3BEPIKEHNA Tel3epa OacCeiiH OCBOOOKAACTCA OT BOABL, U Ha AHE
€r0 MOKHO VBHACTH 3aIIOAHEHHBII BOAOH KaHAaA (KEpPAO),
YXOAAIIUN FAYOOKO HOA 3eMATO (puc.17).

ITepea HavaAOM H3BEpKEHNA BOAA TIOAHUMACTCH, MEAACHHO
3aIIOAHAET OACCEHH, OYPAHT, BBIIIACCKHBACTCS, 3aTEM CO B3PHIBOM
BBICOKO B3AeTaeT (POHTAH KHIIATKA.

MHOTOUHCACHHBIE 1 PA3HOOGPA3HBIE IOPAYME UCTOYHUKH H refi3ephl HAXOAATCA B VlearoycToHCKOM
HarmmoHaABHOM Imapke CeBepHOIT AMepHkn Ha rpaHmIe mraTos Bafiommar m MonTana. OHO mpeacTaBAsier
CODOH BBICOKOE ITAOCKOIOPbE, H3PE3AHHOE TAYOOKHMH AOAMHAMH PEK M BIaAumHamMu o3ep. Heckoabko
MHAAHOHOB A€T Ha3aA 3A€Ch IIPOUCXOAMAU OYEHDb CHABHBIE BYAKAHUYECKIE U3BEPKEHNA, CAEAOM KOTOPBIX U
OCTAACH 3TOT YAHBHUTEABHBIH YrOAOK TpHPOABL M3 200 reiisepoB [leAAOYCTOHCKOrO Tmapka caMbM
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3HAMEHHUTBIM cunraercss «Crapblii CAyKaka». B TedeHme MHOIMX COTEH A€T OH HE IIPEKPAINACT CBOIO
AEATEABHOCTD, TaK e Kak I HEKOTOPBIE APYTHE Iefi3epsl U ropauue ncTogHuku kearoycronckoro mapka. [54]

5.8. OTkyAa Gepercsa Tenao B reisepax?

I'efizeprl BO3HUKAIOT B PallOHAX, A€ HEAAACKO OT 3€MHOM ITOBEPXHOCTH 3aAETA€T HEOCTHIBIIIAS Marma.
Briaeastrormuecs u3 Hee ra3bl U HAaPHl, IIOAHUMAACh, IIPOXOAAT AAHHHBIN IyTh 110 TperuHam. [Ipu srom onn
CMEIITHBAOTCA C IIOASEMHBIMI BOAAMH, HATPEBAFOT UX M CAMH IIEPEXOAAT B TOPAUYIO BOAY C PACTBOPEHHBIMI
B HEH Pa3AMYHBIMH BEIECTBAMU. Takad BOAQ M BEIXOAUT Ha IIOBEPXHOCTD 3EMAHM B BHAC OYPAAIINX TOPAIHUX
KAIOYEH, PAa3AMYHBIX MHHEPAABHBIX HCTOYHHKOB, T€H3€POB U T. II.

l3Bepaenne rei3epoB IIPOUCXOAHUT IIO-PA3HOMY, B 3aBUCHUMOCTH OT BEAMYHHBI IIOA3EMHEIX KaMep, OT
OPMBEI KAHAAOB M PACIIOAOKEHUSA TPEIIHH, IO KOTOPBIM ITOCTYIIAET TEIIAO U3 IAYOUHBEI HEAP, OT KOAHYECTBA
U CKOPOCTH IIPHTOKA I'PYHTOBHIX BOA. V3 (pmsmky m3BecTHO, UTO TOYKA KHUIIEHUSA BOABI IIPH AABACHHH B 1
armocepy Ha yposHe wmops paBHa 100°. EcAm AaBAeHHE yBEAMYMBACTCH, TEMIICPATYPA KHUIICHES
IIOBBIIIIACTCA, 4 IIPH YMEHBIIICHHH AABACHNA OHA IOHIDKAaeTcA. AaBAeHme CTOAO2 BOABI B KaHAAE Tersepa
IIOBBIIITAET TOYKY KHIICHUSA BOABI Ha AHE KaHaAa. BoAa mpm HarpeBaHUHM CHU3Y IPUXOAUT B ABHKEHHE.
Harpererii HIKHHIIT CAOH BOABI ACAAETCA MEHEE IIAOTHBIM W IIOAHHMAETCA Ha IIOBEPXHOCTb, a OoOAce
XOAOAHAA BOAA C IOBEPXHOCTH CITYCKA€TCA BHH3, IAC, COIPEBAACh, B CBOIO OYEPEAb ITOAHHMACTCH, U T. A.
Taxum 0Opasom, Iapel U Ta3bl, OCCIPEPHIBHO IPOCAYUBAOIIUECS IO TPEIINHAM N3 TAYOHHBI, COTPEBAOT

BOAY, AOBOAA AO KUIICHHS.

Ecan xamaa refisepa IMUPOKUIT U nMeeT OOACE MAM MEHEE IIPABUABHYIO
dopmy, Boaa, mepemernafsch (LMUPKYAHPYA), IEPEMEIIHBACTCA, 3AKUAIIACT K
BBIITACCKBAETCA HA IIOBEPXHOCTD B BHAE IOPAYErO UCTOYHHUKA. EcAM ke kaHaA
U3BUAHUCTBII M Y3KHH, BOA2 HE MOMKET CMEIIHBATbCA M HATPEBAETCA
HepaBHOMEPHO. BcaeactBue AaBAeHHA CBepXy CTOAOa BOABI BHH3Y BOAA
OKa3BIBACTCA IIEPEIpEeTOM H He mnpeBpammaercad B 1ap. Ilap Boiaeasdercs
OTACABHBIMH ~IIy3pIpsAMH. HakamamBasce BHH3Y, CKaTbIl HAp CTPEMHTCH
PACIIIPUTECA, AABHT HA BEPXHHH CAOH BOABI B KAaHAAEC W ITOAHHMAET €€
HACTOABKO, YTO OHA BBIIIAECCKHBACTCA HA IIOBEPXHOCTh 3EMAM HEOOABITHMU
doHTAaHAMI — IPEABECTHHKAMH H3BEp:KEHUA. BbIIIAecKHBaHHE  BOABI

YMEHBIIIACT BEC CTOADA BOABI B KAHAAC; CACAOBATEABHO, AABACHUE Ha TAYOMHE
ITIOHIKAETCA U IIEPErpeTas BOAA, HAXOAACH BBIIIIE TOYKH KHIIEHHA, MTHOBEHHO
IpeBparmaerca B map. AaBA€HUE I1apa CHHU3Y TaK BEAHKO, YTO BBITAAKUBACT BOAY
13 KaHAA2 B BUAE OIPOMHBIX (DOHTAHOB KHIIATKA M KAYOOB ITapa. [55]

Tpu KOMIIOHEHTA AOAKHBI IIPUCYTCTBOBATH AAA BOSHHKHOBCHHUSA ref3epa:
OOHABHBIN 3aITaC BOABI, HHTCHCHBHBEIH HCTOYHHK TEIIAd, U YHHUKAABHBIC
TYHHEABHBIE ITPOXOABI AAfL BOABL. Boaa pacrioaoxkena mo Bceit 3eMae, TEIIAOBas
SHEPrus OOpasyeTcs B PE3YABTATE BYAKAHHYCCKOH ACATCABHOCTH. YUCHBIC,

KOTOpre HMCCACAOBAAT I“CfIBCp, HpI/IH_IAI/I K BBIBOAY, 9TO BYAKAHHUYCCKIC BOpOHKI/I

ABASIFOTCA HAMOOAEE OAATOIPUATHBIM MECTOM BO3HHUKHOBEHHA Iei3epoB. [56]
5.9. MexaHu3M A€IICTBHA rei3epoB

B mocaeamme moaTopa CTOAETHA OBIAO IIPEAAOKEHO MHOIO TEOPHH, OOBACHAIOIIUX MEXAHU3M
AEHCTBHSA I'€H3EPOB.

Bo Bcex aTHX TEOPHAX HMCXOAHBIM ITOAOKEHHEM CAYKHT IIPEACTABACHHE O ITOAHHMAIOIIEMCH OT
MAIMATHYECKOIO Odara ropsdyeM mape. BoAbIIHHCTBO Teopmil IpeArroAaraeT ocobOro poAa yCTPOMCTBO
IIOA3EMHOIO AaIllIapaTa I€H3EpOB - OOIIHPHBIEC IIOA3EMHBIE IIYCTOTEI-KAMEPBI, B KOTOPBIX HAKAIIAHMBACTCH
ITOAHUMAIOIITUIICA U3 TAYOUH Imap. BsammoaedcrsBuem mmapa ¢ BOAOIH, 3aITOAHAFOITEH ITOA3EMHBIE ITYCTOTHI,
AMEPHUKAHCKHE M 3aITAAHOCBPOITEHCKIE MCCACAOBATEAN 1 OOBACHAIOT ACHCTBHE TEH3EPOB.

BriepBbie coobpakennsa o MexaHu3Me AeHCTBUA reiizepos ObiAn Beickasansl B 1811 1. I'. Makkensu. On
CYMTAA, YTO ACHCTBHE TIeH3epOB OCHOBAHO HA IIOBBIIIIEHHOM AQBACHHUHU I1apa, KOTOPBIA CKAITAUBAECTCHA B
HEBHAUMOI IIOA3EMHOM KaMepe B PE3yAbTAaTEe 3aKUIIAHUA TaM BOABL EIro MBICAM O ITIOA3EMHOI Kamepe OBIAK
ITOAXBAYEHBI TIOCACAYFOIIIIMHI HCCAEAOBATEAAMH, HO MAECH OO HCTOYHHKE TEIIAA M XapaKTepe €ro ACHCTBHA
PA3BUTHA HE TIOAYIHAM.
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Mcxoas us mpeacraBaeHu MaKkeH3H O HAAHYHH B allllapaTte Tei3epa ITOA3eMHBIX Kamep, Kpyr don
Hwuaaa B 1883 1. cozpaa cBoro Teopuro AeiicTBus reisepos. [1o ero MHEHHIO, AEATEABHOCTD KaK BYAKAHOB, TAK
1 TeH3epOB 3aBUCHUT OT mapa. VICTOYHMKOM Ilapa OH CYHTAA «IOA3EMHBIC ropAdme KAroum. OObACHEHHE
IIPUYNHBL, IIOYEMY OAHH KAIOYH KHIIAT IIOCTOAHHO, 4 APYIHE ACHCTBYIOT IIEPHOAMYECKH, OH HCKAA B HX
IIOA3€MHOM CTPOCHHH: IIPH CBOOOAHOM IIPOXOMKACHHH IIapa 4epe3 CTOAD BOABI OOPA3yIOTCH KHIIAIIINE
HCTOYHHKH. EcAM e map Ha IyTH BCTPEYAeT KaMEPhl U PACIITUPEHHA KAHAAA, TAC OH MOZKET HAKAIIAUBATHCH,
obpasyrorcs refizepsl. CBEpXy BOAA B KAHAAE OXAQKAACTCA OT COIPUKOCHOBEHUA C BO3AYXOM, 2 Y3KHH KaHAA
HIPEIATCTBYET IIUPKYAALIIH.

Kpyr ¢dor Hwuasa BrepBble BBIABUHYA IIPEACTABACHHE O CTOADE BOABL, TEMIIEPATYpa KOTOPOU
YBEAYHBACTCA CBEPXy BHM3. MexaHn3M ACHCTBHA reii3epa PHCOBAACH €My CACAVIOIINM OOpPa3oOM: AaBACHHE
Imapa B IIOA3EMHON KaMEpe YBEAHMYHBACTCA, M BOAA BBITECHACTCA B KaHaA. AaBACHHE IIPOAOAKACT
YVBEANYHBATHCA, U YaCTh I1apa IIOCTYIIACT B KaHAA, HATPEBACT TaM BOAY H IIOAHHMAfCh BBEPX, CIIOCOOCTBYET
U3AUAHUIO HEKOTOPOTO KOAHMYECTBA BOABI M3 KaHAAd. DTO HM3AUSAHHE YMEHBIIACT AABACHUE BOABI U BEACT K
BHE3AITHOMY H3BEPKECHUIO. B pe3yAprare ITOHIDKAETCA AABACHUE B KaMepe, BOAA IIAAAET OOPATHO B KaHAA,
3aKPBIBACT OCTABIIHICA IIAP, U H3BEPIKCHHE 3aKAHIMBACTCA. AAUTEABHOCTH IIEPHOAOB ACATEABHOCTH
refi3epoB U MHTEPBAAOB MEKAY HUMH, 110 MHeHHIO Kpyr don Huaaa, 3aBHCHT OT BEANYHHBI ITOA3EMHOIT
KAMEPBI, BBICOTBL CTOADA BOABI B KAHAAE U IIOCTYIIACHUSA TEIIAA CHU3Y.

Takum obpazom, Kpyr por Huaaa BHAEA ABIDKYIIYIO CHAY IIPOLIECCA B YBEAUYCHUN AABACHUSA I1apa B
ITOA3EMHBIX KaMepPax, HEITOCPEACTBEHHYIO 7K€ IIPUYNHY U3BEP/KEHUSA - B YMEHBIIICHUU AABACHHSA B PE3yAbTATE
BBITECHEHHA IAPOM BOABI I3 KAaHAAA.

B 1836 r. E. AorTiH Ha OCHOBE CITEIIMAABHBIX TEMIIEPATYPHBIX U3MEPEHHUIT AOKA3aA, YTO TEMIIEpPATypa
B KaHaAe bBoawprmoro reiizepa Mcaanamnu yBeamumBaercs ¢ rayomnoi. Ha mexoropoit raybmme oHa paBHA
TEMIIEpaType KUIIEHUsA BOABI HA ITOBEPXHOCTH, HO TaK Kak AABACHHE 3AECh COOTBETCTBEHHO YBEAHMYECHO, OHA
Bce ke He KuiuT. Ha moBepxHOCTH BOABI B reiisepe HaOAFOAAETCA TEMIIEPATYPA OKOAO 80°C, ua raybune 22
METPOB BOAA HAXOAUTCA IIPH TEMIIEPATypE 126°C, 1. e. B reperpeTomM coctosanu. Ho Boaa He kurmmar, moTomy
YTO AABACHHE CTOADA BOABI B 22 METPa AOCTATOYHO, YTOOBI 3aACPKATh KUIICHHUE.

B 1846 r. P. bymser n A. Aexaayso ,
AericTBuil. KamAbIil 13 HUX BeA HAOAFOACHUSA M M3MEPAA TEMIIEPATYPY B IE€H3epax HE3aBUCHMO OT APYIOro,
OCODBIM CIIOCOOOM.

OHu cumTaAm, YTO PasAHYHE MEKAY HEIPEPHIBHO KHIAIIUMU HCTOYHUKAMH W TeH3epaMu

HNCCACAYHA HMCAAHACKHC I“CfISCpr, pa3pa60TaAH TCOPHIO HX

OIIPEACAACTCS BBICOTON BOASHOIO CTOADA M CKOPOCTBIO, C KOTOPOH OH HarpepaeTcs. HeGoAbIIOH cToAD BOABI
OBICTPO HArpEBAETCA CHU3Y U AACT KHIAMUN HCTOYHHK. 'efisep ke oOpasyercs IpU HAAUYIHH BBICOKOIO
CTOADA BOABI C AOCTATOYHO OOABIIION ITAOINAABIO IIOBEPXHOCTHOIO OXAQKACHHA. [IUPKyAAIINA BOABI 3A€ChH
HEAOCTATOYHA, YTOOBI YCTPAHHUTb PAa3HOCTh TEMIIEPATYP MEXKAY OXAAKAAEMOH IIOBEPXHOCTBIO U OoAee
HATPETON HIKHEH 9aCThIO CTOAOA BOABL

Pesyapratel HabOArOACHHI bymsena m Aexaay3o HaA TeMIIEpaTypOl BOABI B rei3epe B IIPOMEKYTKAX
MEKAY U3BEPKEHHAMU CBOAATCA K CACAYIOIIIEMY:

1) Ttemmeparypa B cTOADE BOABI TeHi3€pa YMEHBIIIACTCA CHU3Y BBEPX;

2) IIOCAE€ M3BEPIKEHHSA TEMIIEPATYPA BOABL B KAHAAE T€H3€Pa HEIIPEPHIBHO ITOBBIIIACTCS;

3) B IIPOMEIKYTKE MEKAY HU3BEPKEHHAMH TEMIIEPATYPa B CTOAOE BOABI HUTAE HE AOCTHIAET TOUKH
KHIICHHA IIPH CYIIECTBYIOIIEM AABACHUY;
4) ueM OAMKE K H3BEPKCHHIO, TEM OOAee IPHOAMKACTCA K TOYKE KHIICHHS TEMIIEpaTypa B

CaMOM HIDKHEH YacTH CTOADa BOABL IlepeA H3BepiKEHHEM AOCTATOYHO HE3HAYNTEABHOTO YMEHBIIICHUSA
AABAEHUS, 9TOOBI BECh CTOAD BOABI 3aKUIIEA.

[Npuauny nsBepxenusa ByHnsen BuAeA B 0Opa3soBaHHU Iy3BIPEN I1apa HA TAYOHHE, IPEACTABAAL 5TO
CAeAyIOIIIM 00pazom. B Hmxmell wactm KaHaAa BYAKAHHMYECKOE TEIIAO HAIPEBAET BOAY AO KHITCHUSL.
OO0pasyroTcsi My3BIpH Tapa, KOTOPBEIE ITOAHUMAFOTCA M KOHIICHTPHPYIOTCA B BEPXHHUX, OOA€E ITPOXAAAHBIX
CAOSIX BOABI, IIOCTEIIEHHO HX Harpead. Boaa B HIDKHHX YaCTAX KaHAAQ BCAGACTBHE I1apOOOPasOBAHHA
OXAQKAAETCA U U3BEPKEHHUE B 9TOT IIEPUOA HE IIPOUCXOAHT.

ITeproa moamsATHA Iy3bIpeil mapa byHseH HasbBaeT MaABIM, MAH HEAOPA3BUTBIM, H3BEPKECHUEM.
MsBepixeHne HACTYITAET TOTAQ, KOTAA BHIACASTOIIMMICA CHU3Y ITy3BIPAMH HATPEBACTCA AO TOYKM KUIICHUA BCA
BOAQ B KAaHAAE.

B Treopun Bynsena et ymommHaHHA O TOA3EMHBIX KAMEPAX, O KOTOPHIX TOBOPAT BCE MCCACAOBATEAN AO
u mo3xe Hero. OCHOBHAA MPUYNHA U3BEPKEHHA Ieisepa, 1o byHseny,- sarpyAHeHHAA IIUPKYAAITUA rOpAYIEt
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BOABI B Y3KOM KaHaAe. HemocpeacTBenHas mprymHa M3BEpKEHHA - BHE3AITHOE 3aKHIIAHIE BOABI Ha AHE
KaHaAa reisepa.

B 1meaom teopms, paspaboramHas DbBymsemom u  Aekaay3o, HHKOrAa HE IIPETEHAOBaAa HAa
YHHUBEPCAABHOCTD, 2 TOABKO CTPEMHAACH OOBACHUTD AciicTBrE boabmoro refizepa Mcaananm.

[Tocaeayromume HMCCAGAOBATEAM  PE3KO  KPUTHKOBAAM bDyHsema 3a  orcyrcrBue  OObACHEHHA
IIEPUOAUYHOCTH AEHCTBUA IeH3epOB, HO HAAO OTMETHTH, YTO CAMH OHH AOATOE BPEMS TOMKE HE AABAAU
YAOBAETBOPHTEABHOTO YHHBEPCAABHOIO OOBACHEHMUSA 9TOTO ABACHUA.

B 1880 r. X. Aanr BriepsbIe yKa3aA Ha HEOOXOAHUMOCTD IIPUTOKA XOAOAHON BOABL, KOTOPas 3aKAHIHBACT
n3pepienne. OH BBICKA32A COOOpasKEHHE, YTO, HE OYAb 3TOrO IIPUTOKA, IEH3ephl B KOHIIE KOHIIOB
IIPEBPATHUAKCE OBbI B CTPYH Hapa. AaHT BO3PAKAET TAKKE U IPOTUB IPEACTABACHHA O 3aKHIIAHUN BOABI HA AHE
refis3epHoOro kaHasa. l'opAdad BOAa MEHBINEH IIAOTHOCTH CTPEMHTICA BBEPX, IAE€ OXAQKAACTCA IIPHU
COIIPHKOCHOBEHHH C BO3AYXOM M OIATH Omyckaerca. Yem OOABIIE pasHOCTb TEMIIEPATYP, TEM CHABHEE
LUPKYAALTNA, IPEUATCTBYIOMAA 3aKUIAHHIO Ha AHe. Ilostomy AaHr cumras, 9TO KHMIIEHHME HAYMHAETCA B
6okoBoM pesepByape. OH ITIOAYEPKUBACT, YTO €rO B3TASA HA I€H3EPHBIM MEXAHH3M COBIIAAACT CO B3TASAOM
Kpyr dor Hmapa. Toabko, ITOCAGAHHIT BHAEGA ABIZKYIIYIO CHAY IIPOIECCA B IIOCTOSHHOM YBEAMYCHHH
AABACHHUSA M paciupenns mapa. A oH, AaHT, CAEAyd B 9TOM BOIIpOCE 32 DyH3eHOM, cUHTaeT eAMHCTBEHHOM
IPUYHHON, OOBACHAIOIIEH ACHCTBHE refdepa, BHE3AITHOE BCKUIIAHHE BOABI, HO HE HA AHE KaHAA2, a B
OOKOBOIT Kamepe.

B msaomennnm Aanra Teopus AEHCTBHA TIeH3€pPOB 3HAYHUTEABHO IIPHOAIIKACTCA K COBPEMEHHBIM
IIPEACTABACHUAM. MEBICAB €r0 O HEOOXOAMMOCTH y9acThf OOAEE XOAOAHOH BOABI, IIPEPHIBAIOINIEH ACHCTBHE
refizepa, XOTAd M He OBIAZ UM AETAABHO Pa3padOTaHa, HO C TEX IIOP ViKE, B TEX MAM MHBIX BHAOH3MEHEHHAX,
HCCAECAOBATEAAMH HE OCTABAAAACE.

TopxeAbcoH, kak u AaHr, KpuTHKyeT DyH3eHA 32 OTCyTCTBHE OOBACHEHUA HEPUOAUIHOCTH ACHCTBHSA
refizepoB. AHAAH3HPYS TeMIepaTypHbIe KpuBbie BoabImoro reiisepa, npusosumsie bymszenom u Aekaayso,
TOpPKEABCOH YCTAHOBHA, YTO BCE OHH UMCEIOT OAHMHAKOBYIO (pOpMY. MaKCHMyM TEMITEPATYpPHl ACKUT B 9 M OT
AHa KaHaAa. Hioke Temmeparypa IaAaer, YTO ONIPOBEPraeT IIPHUHIMIIMAABHBIN BHBOA DyHsena -
IIPEACTABACHHE O 3aKUIIAHUHM BOABI Ha AHE KaHaAa. TOPKEABCOH, Tak ke Kak u DyHseH, moadepkusaer
OTCYTCTBHE 3HAYUTEABHBIX U3MEHEHUIT TEMIIEPATYPHl B KAHAAE Ieiidepa 3a BCe BpeMs IIepruoAa ero rmokos. Ha
OCHOBAHUU 3TOTO OH IIPUXOAUT K BBIBOAY, YTO IIPHYHMHY U3BEPKEHUA HAAO HCKATh BHE I€H3EPHOIO KaHAAA.

[Tap u rops4gas BoAa, 110 B3TAAAY TOPKEABCOHA, IIOCTYIIAIOT B KAHAA Ieii3epa Kak pa3 B TOM MECTE, TAe
OTMEYEHA MAKCHUMaAbHasf TeMmiepatypa. [lap, moaHmMasAch IO y3KOMy TIeH3epHOMY KaHAAY, YMEHBIIACT
AABAEHUE, TAK KAaK IIPEBPAINIACT BOAY B IIAPO-BOASHYIO CMECH C MEHBIIIUM YAEABHBIM BECOM. DTO YMEHBITICHIE
AABACHHUS U ABAACTCA HEIIOCPEACTBEHHOH IpHYMHON m3Bep:xeHus. Barasa Topkeabcona odeHb OAM3OK K
npeacraBaeHuaM Kpyr dpon Huasa.

OAHOII U3 IPHUYHH, IIOYEMY Teopusa DyH3eHa ITOAyYHAA IIHPOKOE PACIPOCTPAaHEHHE, OBIAO TO, YTO
OHA AEIKO MOTAQ OBITh MAAIOCTPHPOBAHA MOAEABIO. BhIcOKMIT TOHKHIT CTOAD BOABI, 3aKAFOUEHHBIH B TPYOKY,
AETKO HAIPETh U 3TUM BBI3BATh HAIIOMUHAIOIIEE Teiisep maBepixenne. OAHAKO YCAOBHA 3TOTO OITBITA, KAK HAM
IIPEACTABAACTCA, COBEPIIIEHHO OTAHYHBI OT T€X, B KOTOPBIX HAXOAHTCA Ieiizep B Ipupoae. Bo-mepBrix, kanaa
HACTOSIIIUX I€H3EPOB IIPEACTABASCT AYUINYIO BO3MOKHOCTD AAA IHPKYAALIMH BOABI, UYE€M TPYOKA MOAEAM.
Kpowme Toro, orHOCHTEABHOE KOAHYECTBO TEIIAQ, IIPHAATAEMOE K TPYOKe, BCErAa 3HAYUTEABHO BBIIIIE, YEM B
AFOOOM €CTECTBEHHOM TIef3epe, TaK YTO COOTHOIIEHUE CKOPOCTH HAIPEBAHHA BOABI C €€ ITHPKYAAIIUEH B
MOAEAH HE IIOXOKE Ha eCTECTBEHHOE. BO-BTOPBIX, IIEPHOA ITOKOSI B MOAGAU — 3TO BPEMsA, HEOOXOAUMOE AAS
HATPEBAHNA BHOBb AO KHIICHHA BBIOPOIICHHOW H OXAQKACHHON B BO3AYXE BOABL AAfl OOABIIIHMHCTBA JKe
HACTOAIUX Ief3ePOB BO3AYIIIHOE OXAAKACHHE BOABI — (PAKT COBEPIIEHHO BTOPOCTEIEHHBIN, 4 MHOTAA U
BOBCE OTCYTCTBYIOIIHH, TaK KaK B ICH3EPHBI KaAHAA BO BPEMS HAH IIOCAE H3BEP/KEHHA BO3BPAIACTCA AHIID
HE3HAYNTEABHAA YaCTh BOAB HAHM He Bo3Bparmaerca Boce. Ho aaxe ecam OBl m3BepruyTas BOAA BCA IEANKOM
BO3BPAIIIAAACh B TEH3ep BO BPEMA MAH TYT K€ ITOCAE U3BEPKEHUA, YErO B IIPUPOAE HE OBIBACT, BCE PABHO €r0O
ACATEABHOCTb OOpedeHa Oblra Obl Ha ymmpaHue. B mpupoae Takme ycAoBHA AaAn OBl HEAOATOBEYUHBIN
IYABCHPYIOIIUHA HCTOYHHUK, KOTOPBIM 3aKOHYHUA OBl CBOE CYIIECTBOBAHUE C HEH3DEKHBIM HCIAPEHUEM BCEi
BOABL

[Ipocreiimmas MOAeAD, TPEAAOKEHHAS ByHzeHoM - y3kas TpyOKa, HATOAHEHHAsA BOAOI U IIOAOTpeBaeMas
can3y. OHa ACHCTBUTEABHO IEPUOAHMYECCKH (DOHTAHHPYET, HO IIPUPOABI OOpPA30BaHUA U MEXaHH3MA
ACHCTBUA Te3€POB, HU B KAKOH Mepe, He OOBACHAET. DTO IHCTO (DOPMAABHASL MOAECAD refsepa.



39

Moaean refizepos KoHCTpynpoBasn Muorue uccaeaoparean: K. Buaemann B 1882 r., A. Auape B 1893
r., I'paxom B 1893 1. u Awerrep B 1898 r. B wactHOCTH, BHAeMaHHOM OBIAQ CKOHCTPYHPOBAHA MOACAB C
OOKOBBIM pe3epByapoM, IMUTAEMBIM ITIPOXAAAHON BOAOI.

K BBIBOAAM, KOTOpBIE AEAQFOTCA HA OCHOBAHHH OIIBITOB HA 9THUX KOHCTPYKIIHAX, B HACTOAIIEE BpeMs
MOJKHO OTHECTHCh KPHTHYECKH. AEAO B TOM, YTO CaMOIO PE3yAbTaTa ICH3EPHOTO ACHCTBHA -
IIEPUOANYECKOrO (POHTAHUPOBAHUA - MOMKHO AOCTHYb PA3HOOOpasHBIMH HpreMamu. OAHAKO 3TO COBCEM HE
O3HAYAET, YTO YCAOBHA, IIPU KOTOPBIX (POHTAHHPYET MOAEAb, OYAYT B KaKOH-AHOO Mepe OTpakKaTb
IIPUPOAHBIC YCAOBHSA CYIIECTBOBAHHUA I€H3€POB M OOBACHATD ACHCTBHTCABHYIO B3aHMOCBA3b IIPHPOAHBIX
ABACHHH, KOTOPAA CO3AAET TEHU3EPHBIN PEKUM UCTOYHHUKOB.

Hapo cxasarse, uto E. Aaner u A. Aoii 8 1935r., paccmaTtpuBas pAA MOAEACH IeH3epOB, TOKE OTMETHAL,
YTO ABTOPBI MOAEAEH HTHOPHUPYIOT ACTAAH, CYIIECTBEHHBIC B JKU3HHM HACTOAINUX I€H3ePOB, U AOCTHUIAIOT
IIEPUOANYHOCTH, OIIEPUPYHA BTOPOCTEIICHHBIMU (DAKTOPAMHU.

MccaepoBanusa reizepoB I;ICAAOYCTOHCKOI‘O IIapKa, IPOBOAUMEIE yiKe B TedeHHEe 05 AeT, AAAW PAA
IIEHHBIX HAOAIOACHHH, HCIIPABUBIIUX U KOHKPETHU3HPOBABIIHNX PAaHEE CYIIECTBOBABIINE TCOPUU ACHCTBHA
refizepoB. E. Aasen m A. Apit ma ocmosammm mabGaroaermit B Meanoycrome wmarmcaam B 1935 .
mMoHorpaduro «l'opsane KaArOIH I;ICAAOYCTOHCKOI‘O ITapKay».

B aroii pabore HpUBOAUTCH CXeMa ITIOA3EMHOTO CTpOoeHus reisepa. Vcrognukom Teraa reifizepos OHU
CYHTAIOT CTPYH IEPErPETOTO I1apa, TOAHUMAFOIIETOCA OT MAIMATHYECKOro odara. [lap, kKoHAeHCHpysACh, AaeT,
IO IIOACYETAM IIUTHPYEMBIX aBTOPOB, 12-15% obrmmero aebura reiizepos. DTOT Ke Hap, IO UX MHEHHIO,
IIPUHOCUT OKOAO 50% MHHEPAaABHBIX BEINECTB, PACTBOPEHHBEIX B reiizepHoil BoAe. Ilap marpesaer BOAY,
3AITOAHAFOIIYIO ITOA3EMHBIE KAMEPBI, AO TEMIIEPATYPHI, 3HAYNTEABHO IIPEBBIIAIONICH TEMIIEPATYPY KAIICHUsA
BOABI Ha ITOBepXHOCTH. CKOIIAGHHEM B KaMEpE IIEPETrPETOH BOABI, KOTOPas B MOMEHT M3BEPKEHHSA ITOAyYIACT
AOCTYII Ha IIOBEPXHOCTD, ABTOPBI OOBACHAIOT OYPHBIH XapaKTep ACHCTBUA IeH3epOB.

Mcxoas 13 MHOTOYNCAEGHHBIX M PA3AMYHBIX MCCACAOBAHMH - XMMHYECKHX aHAAM3OB, TEMIIEPATYPHBIX
HM3MEPEHHUI, AAUTEABHBIX PEKUMHBIX HAOAIOACHUU U HU3MEPEHUI AeOUTA rei3epoB, AareH m Adll AeAarOT
CAEAYIOIIIIE OCHOBHBIE BHIBOABI:

1) HCTOYHHK TeIlAa reiizepoB B FlearoycroHe, paBHO Kak M BCEX TeH3epOB APYIHX OOAACTel -
MarMaTHUIeCKUI Ovar;
2) BOABI ICH3€POB - TAaBHBIM OOpa3OM IIOBEPXHOCTHOIO IIPOMCXOKACHHUA, HO HE U3

HEIIOCPEACTBCHHO OAMDKAHIIIIX OKPECTHOCTEH, Kak 3TO IpeArmosaran Aasr. [IprTok BOABI K MECTy BBIXOAQ
IEH3€POB 3aBUCUT OT OOIINX ITMAPOTCOAOIMYIECKIX YCAOBUIH MECTHOCTH;

3) AASl CYIIIECTBOBAHUS IEH3EPOB HEOOXOAUMO OIIPEAGACHHOE COOTHOINEHHE MEHKAY 3aIIacoM
TEIIAA W IIPUTOKOM IIPOXAAAHOH BOABL. EcAm Termaa MHOro, a BOABI MaAO, OHAa 3aKHIIA€T IO Mepe
IIOCTYIIAGHHUS, M B 3TOM CAy49ae OOpPAa3yIOTCA KHUIIAIIHE KAIOYM HAHM BBIXOABI Iapa. [lpm obparHOM
COOTHOIIIEHHH BOAA HE AOXOAUT AO KHIIEHHA U OOPa3yIOTCA OOBIYHBIE TEPMBI;

4) IIPUTOK XOAOAHOHM HAH, BO BCAKOM CAyYae, OOAEE IIPOXAAAHOM BOABI, HIKE TEMIICPATYPBI
KHIIEHHA, COBEPIIIEHHO HEOOXOAUM AAA OOBACHEHUS IIOBTOPHBIX ACHCTBUIN I€H3€EPOB.

A. Xoamc B cBoux «OcHOBaX (DU3UIECKON T€OAOTHIN, N3AAHHBIX B 1940 I., OOBACHACT CYIIECTBOBAHUE
FCI>'I3€pOB TAKXKE BSaHMOACﬁCTBHCM I‘OPH‘ICI‘/‘I BOABI I/IHCbI/IApraHI/IOHHOI“O HpOI/ICXO}KACHI/IH U FOBCHUABHBIX
crpyi napa. Cxema, IpUBOAUMAA UM AAA refizepa Kcaamamu, mosropser cxemy AaseHa u AdA AAf Tef3epoOB
ﬂeAAoyCTOHa.

BeIBOABI pOCCHIICKHX yYEHBIX, KOTOPBIE CAOKHAUCH B PE3YAbTATE HAOAIOACHHI HaA Ted3epamu
Kamaatkn, Bo MHOrOM OAM3KH K BBIBOAAM AAAcHA B Adf, HO IIPEACTABACHHE O MEXAaHH3ME ACHCTBHA
Iei3€pOB BO MHOI'OM OTAUYHO OT MX IIOCTPOCHHI.

CoOpaHHbBIE UMH AAHHBIE HEAOCTATOYHBI AAfl IIOAHOIO PEIIEHHA CAOKHBEIX BOIIPOCOB OOPa3OBaHUSA
rei3epoB, HO BCE K€ OHU ITO3BOAAFOT ITOCTABUTH HEKOTOPHIE BOIIPOCH M HAMETUTDH UX BO3MOKHOE PEITICHHUE C
HM3BECTHOM AOAEH BEPOATHOCTH.

PaccmaTprBasg MEXaHH3M ACHCTBHUSA I'el3epOB, OHU CYHTAIOT IIPABHABHBIM OTKa3aThC OT AOBAEFOITIETO
HaA BCEMH PAaCCMOTPEHHBIMH TEOPUAMU IIPEACTABACHUSA O IIOAHUMAIOIIEMCS U3 TAYOHHBI FOBEHHABHOM ITape.
OcraBuB B CTOpPOHE COOOPAKEHHUA O IIPOUCXOKACHHH CAMOM BOABI, OOAEE BEPOATHO CYUUTATH, UTO BO
BHYTPEHHHUX YACTAX Iefizepa HAXOAUTCSA HE I1ap, 4 BOAQ, IIEPErpeTas Ha IAYOHMHE BBIIIIE TEMIIEPATYPH KUIICHUA,
HO OCTArOImafcs B KUAKOM cocTosfHuH. [lomapas B 06AacTh HOPMAABHOIO HAM OAH3KOIO K HOPMAABHOMY
AABACHHIO, TIEPErPETas BOAA IIEPEXOAUT B IIAP, STUM CAMBIM BBI3BIBAaA U3BEP/KEHUE rerisepa.|[57]
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5.10. I'paBuTanImOHHAsA OCHOBA MEXAHN3MA BOZHUKHOBEHUA reiisepa

CyrmecTByrormme TeOpUH O MEXaHU3ME ACHCTBHA I€H3epOB OCHOBBIBAIOTCA HA HCTOYHHKE TEIIAA OT
OCTATOYHON MAIMBI ITIOCA€ ByAKaHHYeCKOro wussep:xenms. OcrasbHad CXeMa BO3SHUKHOBEHHA TIeiizepa
OaHAABHO ITPOCTA. TEIIAO MAIMBI IIPOIPEBACT BOAY, BOAA UCITAPAETCA M BEIXOAUT U3 KaHAaAa Teli3epa, u3Bepras
BOAY H Hap.

Bmecre ¢ Tem, B 3THX MOAEAAX €CTh HECKOABKO CYIIIECTBEHHBIX IPOTUBOPEUHIL, KOTOPHIE HE HAITIAT
AOAKHOTO OOBSACHEHHUA.

1. Mcrounuk Termaa. Ha a1y mpobaemy BooOIe He oOparieHo BHuMaHHe. [Ipearioraraemsrit
HICTOYHHK TEIIAQ — MarMa HE MOKET YAOBAETBOPHUTH IIPOOAEMY II0 HECKOABKUM IIPHYHHAM. Bo-TIepBEIX, AAf
oOeCIeYeHHA IIOCTOAHHON ACATEABHOCTH IEH3epa OOBEM MAIMBI AOAKEH OBITH OOABIIOH M OAH3KOH K
IIOBEPXHOCTH. B TakoM ITOAOKEHHH, MarMa AOAKHA IIPOIPEBATh HE TOABKO BOAY, HO U BCIO IIOPOAY
IIOBEPXHOCTH 3€MAH. BO-BTOpBIX, YTOOBI MarmMa  ITOAACPKHBAAA OAHY TEMIIEPATYPY, AOAKEH OBITH
ITOCTOSHHBIA MCTOYHUK TEPMOAAEPHON peaknnu. B TakoMm cAydae MHHEPAABI B IPOIPEBAEMON BOAE AOAKHBI
00AAAQTD PAAHALINCI.

2. Boaa marpepaerca cumsy. Hcam Boaa HarpeBaercs CHH3Y, KaK B YaHHHKE, IIPH BHE3AITHOM
3aKHIIAHUN BOABI HAa AHE Tei3epa, BRIOPACBIBACTCA TOABKO BEPXHAA YacThb BOABL [IOAHEBIN BEIOpOC BOABI M3
refizepa He cocrourcs. HeboAabImas MoOAIIITKa XOAOAHOM BOAOH refizepa IPOUCXOAUT HEIIPEPHIBHO. Toraa B
paboTe Takoro rersepa He AOAKHA OBITH II€PEPHIBA, TAK KAK OCHOBHAf MacCa BOABI HAarpeTa M IIOCTOSHHO
BBIITYCKAET ITap.

MexaHusm AeHCTBHA reiizepa B paMkax Hacrosfmed Teopunu (puc.19) oOBACHAETCA CACAYFOIIMM
obpazom. OCHOBOII HCTOYHHKA TEIIAA TIeiidepa sABAdeTcsA  rpapuTanud. Kak  HM3BeCTHO, rpaBUTALNA B
OIIPEACACHHBIX YCAOBHAX cMOkKeT pokycupoBarbes. [Ipu dokycupoBke IIPOHCXOAUT IIOBBIIIIEHHE YPOBHSA
IIAOTHOCTH I'PaBHTAITHH, YTO IPHBOAUT K CKATUIO IIOABEPIAEMOI CPEABI Ha yPOBHE aToMa. Bo3MOKHO, BoAa
B reiizepe IIOABEPraerIcsi TaKOMY CKATHIO, YTO IIPUBEAET K AePOPMAIIMH - H3MEHEHUIO 3JAECKTPOHHOM
000AOYKI aTOMOB BOABL Ilo Mepe 3amoAHeHHs KaMmepbl reisepa ciaTad BOAA Y€PE3 KAHAABI BBEIXOAHT Ha
IIOBEPXHOCTD 3eMAH. BHe kamepsl refisepa B HOPMAABHBIX YCAOBHAX YPOBHSA IIAOTHOCTU IPABUTAITIH ATOMBI

CIKATOU BOABI HAYMHAIOT pﬁCH_II/IpHTbCH. Vxkazauubii

Konye IPOIECC IIPOUCXOAUT C BHIAEAEHHEM BHYTPHATOMHON

refisepa sHeprun. Boaa Bckuimaer B iepAe reisepa, IPOUCXOAUT
/‘— HCIIAPEHNE U IIPOLECC COIPOBOKAAETCA B3PHIBOM.
T g S VaapHas BOAHA yXOAUT B 002 KOHIIBI KaHAAZ,

Msmencnne BBITAAKHBAS BOAY U IIap M3 ref/isepa, a TaKKe o6paTHo B
fg;ffﬁ;;ﬂ refizep. AaBACHHE B3PbIBA BBITAAKIBACT YaCTb BOABI

0OpaTHO B KaMepy reiizepa, A€ B HAIPETOI AO KHIICHUA
BOAE 00pasyroTcsi ~ ABIJKEHHE U 3aBUXPEHHE.
IIponcxoanT AeTOHAIMA I'PABUTAIIMOHHO CKATOM BOABI.
I[Ipm  ABImKEHHMHM B YKAa3aHHOI  CPEAEC  9YacCThb

Kamana
refsepa

AeDOPMUPOBAHHOMN BOABI HAYHHAET
BOCCTAHOBHTEABHBII IIPOIIECC M BECh OOBEM BOABI B
KaMepe  IIOABEPIaercs BHE3AITHOMY  BCKHIIAHUIO.

IToBpimieHHOE AABACHIE HMAPOBOAAHOM CMECH B KaMepe
BBITAAKHBAET CMECh K BBIXOAY M3 rerizepa. YacTp AaBACHHA M3 KAMEPBI PACXOAYETCA K BBITAAKHBAHHIIO BOABI
oOpatHO B KaHaAse ImoAnnTkd. [Iporrecc 3aBeprimTcs OIYCTOIIEHHEM KaMEPBI Tei3epa, ITOCAE HYero Jepes
HEKOTOPOE BpeMsl HAUMHAETCA 3aIIOAHEHNE KaMEPBI BOAOH M3 KaHAAQ TIOATTUTKH.

CBHAETEABCTBOM M3AOKEHHOTO IIPEATIOAOKECHUSA ABAAFOTCH:

1. Bricokas temmeparypa xumeHnsa BOAB B Kamepe reisepa. B Boapmom reisepe Mcaananm Ha
ITIOBEPXHOCTH BOABI HaOAFOAAeTCs Temmepatypa okoAo 80°C, Ha rayOmHe 22 METPOB BOAQ HAXOAHUTCA IIPU
temmeparype 126°C, T. €. B meperpeToM COCTOAHUN. BBICOKUIT ypOBEHb ITAOTHOCTH I'PABUTAILINH YIIAOTHACT
BOAY M HE AAE€T €I 3aKUIIATD;

2. MOXHO MCKYCCTBEHHO BEI3BATBh I'€H3€p K ACATEABHOCTH, OpOCas BHYTPh €r0O BOPOHKH KaMHIU.
[Tormapanve KaMHEH MOMKET 3aCTABHTD I€H3Ep HAPYIIUTH 'O OOBIKHOBEHHEBIE IIEPUOABIL, H IIOCACAYET B3PHIB.
ViaoraenHad u AeDOPMHUPOBAHHASA BOAA CPaOATBIBAET KaK B3PBIBYATKA U IIPU ACTOHAITHMH IIPOHCXOANT
B3PHIB;
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3. Pomnran refizepa ObET HEKOTOPOE BPEMS, 3aTEM BOAA HCYE3ACT, KAYOBI IIapa PaCCEUBAOTCA, 1
HACTYIIACT COCTOSIHIE ITOKOS;
4. ITepea Ha9aAOM H3BEpPKEHUA BOAA ITOAHHMACTCH, MEAACHHO 3aIIOAHAECT OACCEiH, OypAHT,

BBIIIACCKHBACTCA, 3aTEM CO B3PEIBOM BBICOKO B3A€TaeT (POHTAH KHIIATKA. B3pBIB YIIAOTHEHHOI BOABI
IIPOMCXOAUT IIPAMO B OacceiHe;

5. MakcumyM TemIrepatypbl A€KuT B 9 M oT AHa kaHaaa. Hroke temmeparypa maaaer, 4to
OIIPOBEPTAET - IIPEACTABACHUE O 3aKUIIAHUH BOABI Ha AHE KaHaAa. OTCyTICTBYeT 3HAYUTEABHOE M3MEHEHHE
TEMIIEpATypPBl B KaHAaAE TIeisepa 3a Bce BpemA IepumoAa ero nokos. Ha ocmoBammm sroro npuammy
M3BEPKEHUA HAAO HCKATh BHE I€H3EPHOIO KaHAAR;

0. Boabr refisepoB - TAaBHBIM OOpPa3OM IIOBEPXHOCTHOIO IIPOHCXOKACHHA, HO HE U3
HEIIOCPEACTBEHHO OAMKAUINIX OKPECTHOCTEH,

Ha ocnoBaHMH M3A0KEHHOTO MOKHO IOCTPOHTH cxemy rersepa (puc.19). Ilo ykazamHoM cxeme n
OAATOIIPUATHBIX YCAOBHAX reisep OyAer pabotath. EcAm KOHyC refizepa OOABIION — IIEPHOAHMYECKHUIT
IIPOMCXOAUT U3BEP/KEHNE, ECAU MAACHBKIN — BOAA IIPOIPEBAETCA M BBEIXOAUT HA IIOBEPXHOCTb 3€MAH B BHAC
TOPAYEH BOABL.

AN ITOATBEPKACHHA BHIABHHYTON THIIOTE3Bl HEOOXOAMMO ITPOBECTH CACAYFOIHUE sKcirepumeHT. Hapo
COOPYAHTB U3 METAAAA KOHHYECKYFO EMKOCTb C KAHAAAMU ITOAIIUTKH M CAUBA BOABL. OOBEM EMKOCTH AOAKEH
OBITH OIIPEACACH OIBITHEIM IyTeM. EcAu TemimepaTypa BOABL B €MKOCTH 9€Pe3 HEKOTOPOE BPEMs ITOAHHUMETCH,
TOTAQ IIPEAIIOAOKEHHE ITPABUABHOE.

5.11. Yuactme HEMTPUHO B IIEITHBIX AACPHBIX PEAKIINAX

[ennas peaknus IPH AACPHOM B3PHIBE IIPOUCXOAUT C HEIPEMEHHBIM yYaCTHEM HEHTPHUHHBIX CHA, B
CBA3M, C YEM BBHIACAACTCH HEIIOMEPHO OIPOMHAS SHEPIHUA.

LlemHas AAepHAs peaknnsa — ITIOCACAOBATEABHOCTD CAMHIYIHBIX SACPHBIX PEAKIIUI, KAKAAA U3 KOTOPHIX
BBISBIBACTCA YACTULICH, ITOSBUBIIICHCA KAK IIPOAYKT PEAKIINN HAa IIPEABIAYIIECM IMAr€ IIOCACAOBATECABHOCTL.
[IpumepoM IEITHOM AAEPHOMN peakIuy ABAACTCA IEITHAS PEAKITUA ACACHHA AACP TAKEABIX SAEMEHTOB, ITPU
KOTOPOII OCHOBHOE YHCAO aKTOB AGACHHUS MHUIIUHIPYETCA HEHTPOHAMMU, IIOAYICHHBIMH IIPU ACACHHH AACP B
IIPEABIAYIIIEM ITOKOACHHH. [58]

Taxum 00OpasoM, KaXKABIH IHKA SACPHOM PEAKIINN CO3AAET YCAOBHA AASL CACAYVIOIIIETO IIMKAQ, U PCAKIIHSA
MOKET CTaTh CAMOIIOAAEPKUBAFOITIeHicA. EcAn KOAMYIecTBO AAEP, BOBACKAEMBIX B CACAYFOIIIHH ITHKA, OOABIIIE
IIPEABIAYIIIETO, TO KOAUYECTBO AAEP, YUACTBYIOIIHUX B PEAKIINN YBEAHYHUBACTCA AABHHOOOpPa3HO. B peakrun
ACACHISA 3TO OTBEYAET FACPHOMY B3PBIBY. ECAM KOAHYIECTBO AAEP, YIACTBYIOIINX B IICITHON PEAKIINN, YAAETCH
ITOAAEPIKHBATD HA OAHOM YPOBHE, TO TOBOPAT OO YIIPaBASEMOMN IIEITHON AACPHOMN PEaKIIHL.

Teopwns nenHoI AaepHON peakruu co3aana B 1938 1. fI.b. 3eapaosraem u FO.b. Xapnronom.[58]

Iennas peakiud IIPAKTHYECKH OCYINECTBAACTCA AHIIb HAa TPEX H30TOIAX. YKAa3aHHBIE H30TOIIBI
IIOAYYIAIOT C IIOMOIIBIO ICHTPU(PYIH, TAC VIAOTHACTCA VPOBCHb HEHTPHHHBIX IIOTOKOB IIyTEM
LeHTPOOEKHON cuAbL. OANH 13 H30TOIOB — ypaH-235 (5,U?*), KOTOPBIA IPHUCYTCTBYET B IPUPOAHOM ypaHe
(0,7%), a aBa apyrux — ypau-253 (,,U%?) u nayrornii-239 (,,Pu??) moayuaror nckyccrsenno. Sapo ypana-
235 HOA ACHICTBHEM HEHTPOHA ACAHTCH HA ABA PAAHOAKTUBHBIX OCKOAKA HEPABHOM MacChl OAPHA U KPUIITOHA,
Pa3sAETAIOIIMXCA C DOABIINME CKOPOCTAMH B PasHbIC CTOPOHEL, U ABAa-TpH HeHTpoHa. [IpoAykTamMu AeAeHuA
AAEp ypaHa-235 MOryT OBITh U APYIHIE H3OTOIIBI OapHs, KCEHOHA, CTPOHIINA, PyOHAUA U T. A. Taxas peaxiius
COIIPOBOXKAAETCA BBIAGACHHEM OrpoMHOI sHeprun. Harpumep, ipu moanom cropanuu 1 r ypaHa BEIAEASCTCA
8,28:10" A smeprum, kak mpu croparum 3 T yras wam 2,5 T Hedru. [lepsyro yIpaBAfemMyro SACPHYIO
peaxnuro ocymectsua Pepmu (CIIA) B 1942 1.

Anst gucroro  ,U?%) nmerorero dopmy 1mrapa, kpurmdeckas macca pasaa 50 Kr, a pasmyc Imapa -
npumepHo 9 cm. ITpumvensas 3aMeAAHTEAb HEHTPOHOB U OTPAKAOIIYIO HEHTPOHBI OOOAOYKY M3 OepHAANT,
VAAAOCH CHH3UTBH KpUTHYIECKYFO Maccy A0 250 1.[59)]

C pamkax HacTOAIEH pabOTHI IPOIECC IEMHON AAEPHON PEaKIHA PACcCMATPUBACTCA IO APYTOMY
npuHIuny. Bo3MOXHO,  B3PBIBHOE AEACHHE SAEP TMKEABIX JAEMEHTOB AOCTHIAETCHA ITOCPEACTBOM
OAHOBPEMEHHOM AeToHANU. [Tpu 9TOM, AOCTHIAETCA TAKOH CHABHBIH YAAP, YTO AAPO ATOMA CTAAKUBACTCA CO
CBOEH 9AEKTPOHHOH ODOAOYKONH. ATOM IIPUHHMAET OBAABHYIO (DOPMY, HAPYIIACTCA CTAOHMABHOE ITOAOMKECHHE
BHYTpHATOMHEIX CHA. CAOKHOE M HECTADHMABHOE fAAPO, COCTOAINEE H3 COTEH IPOTOHOB H HEHTPOHOB,
VAQPUBIIIHCH C S9AEKTPOHHON ODOAOYKOH, pacKaAbBaeTcA. MeKAy IIPOTOHOM U HEHTPOHOM HMEETCA AACPHOE


http://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/w/index.php?title=%D0%A6%D0%B5%D0%BF%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%82%D1%80%D0%BE%D0%BD
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Tay-HEHTpUHO (V,) B IIACCHBHOM COCTOSHHHU. B Mecrax packoaa fIApa, MEKAY IIPOTOHOM U HEHTPOHOM
OCBODOOKAAETCA TAY-HEHTPUHO U HAYMHACT AKTUBH3UPOBATHCA, PACTAAKHBAS IIPOTOHA OT HEHTPOHA.

pev.eon
B mporiecce akruBu3arum, Tay-HEHTPUHO COBEPIIAECT HAPACTAIOIIEE KOACOAHME

v, = v,
U IIPEBPAIIAETCA B 9ACKTPOHHOE HEUTPUHO C YBEAHMYEHHON aMIIAHTYAON koAeOanus. [lpu atom obpasyrorcs
BCEBO3MOJKHBIEC U3AYIEHHUA — HAYHHAA OT IAMMA, PEHTIEHOBCKUX AO 9ACKTPOMATHUTHBIX BOAH CBEPXBBICOKUX
9aCTOT:

po (.= v)on —Q

B pesyabrarte, BOKpYr pacKOAOTOIO fApa Ha AOAH CEKYHABI OOpasyerTcsi COOCTBEHHBIH ITOBBIIICHHBIN
HEHTPHHHEBINA ITOTOK, KOTOPBIA CIIOCOOCTBYET AAABHEHINIEMY Pa3pYIIEHHIO PA3ACAECHHEIX OCKOAKOB SAEP
aroma. OOpPa3OBABIIHUIICA YCHUACHHBIA HEHTPUHHBI IIOTOK MAaKCHMAaABHO CIIOCOOCTBYET TEIIAOBOMY
BO30OY/KACHHIO Bceil maccel ypaHa. IIpm srom, IOA BO3AEHCTBHE OOPA3OBABIIErOCH HEHTPUHHOTO IIOAS
ITOIIAAQET HE TOABKO KPUTHYECKAA Macca ypaHa, HO H BCE OKPY/KEHHE B PAAUYCE HECKOABKO AECATKOB METPOB,
TAC U IIPOM3OMAET BHAOM3MEHEHHE U ITPEBPAIIIEHIE HEKOTOPBIX XUMHYECKUX S9AEMEHTOB.

Bot ato m ectp saepHbIit B3puB. [Ipu sTOM, pacienasercs, TOPUT U BEIACASIET TEIIAO HE TOABKO ypaH,
HO U €rO METAAAMYECKas OOOAOYKA, BOSAYX U TPYHT BOKPYT HEro. ACCh YPAaH BBICTYIIACT KAK ACTOHATOP AAA
CO3AQHHUA MOIITHOTO AOKAABHOTO HEHTPHHHOTO IIOAf, KOTOPOE AAAE€E COBEPIIAET CBOE 3A0DHOE ACAO.
AoKaAbHOE HEHTPHUHHOE ITIOAC HAYMHACT ACHCTBOBATH BO BCEX AMAIIA30HAX.

MorHOCTh 9HEPrUH B3PBIBA ATOMHON OOMOBI BBIPAKAETCA B SKBUBAACHTE KHAOTOHH TPOTHAA. B3phB
TPOTHAQ IIPOUCXOAUT B PE3YABTATE MOAEKYAAPHBIX IIPEBPAIICHUN M XUMHYECKOM PEAKIINN C BEIACACHHEM
TEIIAQ U PACIIHPEHHEM O0BbEeMa IIPOAYKTOB mpeBparieHuil. OAHAKO, 3ACCH TAKKE HMEET MECTO OOpa3oBaHME
AOKAABHOTO HEHTPHHHOTO HOAfl. [To9TOMYy TPOTHA IIpH B3pBIBE HMMEET CBOHCTBO TOABKO B3PBIBATHCA U
paspyIath Bce BOKPYr. Bo Bpems B3pbiBa rpaHaThl OOpa3yeTcs IOBBIIIEHHBIH ITOTOK HEHTPHHO, CBOICTBA
METaAA2-ODOAOYKH IpaHATHl M3MEHACTCA U HAYUMHAET paspylnaThcA. Bor Imodemy TpPOTHA HEAB3d
HCIIOAB30BATh AAfl  BBITAAKHBAHUA CHApfAd, BMECTO OOBIMHOrO Imopoxa-numpokcuAauHa. IlTopox aad
BBITAAKHBAHHA CHAPAAA UCIIOAB3YET TOABKO SHEPIUIO PACIIUPEHHSA rA30B.

Taxum 0oOpasoMm, SACPHOE ACACHHE TMKEABIX aTOMOB COIIPOBOKAACTCA OOPA3OBAHHEM AOKAABHOIO
HEHTPHHHOTO ITOASl BOKPYI KPUTHYECKOM MACCHL TaKOoe AOKAABHOE HEHTPHUHHOE ITOAE TOPa3sAO CHABHEE B
CPAaBHEHUU C IPABUTALIMOHHBIM IIOAE€M 3EMAH, HO CYIIECTBYET B OYEHb OIPAHHYEHHOM IIPOCTPAHCTBE U
KOPOTKOM ITpOMEKyTKe BpeMeHH. OT yCAOBHIT 0OPa3soBaHUA AOKAABHOIO HEHTPHHHOTO IIOASl H €rO YPOBHA
IIAOTHOCTH ~ IIPAMO 3aBHCHT AAHUTEABHOCTb NPOTEKAHHA AACPHOro B3pweBa. IIpm sTOoM MrmosemHoe
HM3MEHEHHE ITAOTHOCTH ITOTOKA HEMTPHMHO BOKPYI OdYara B3pBIBA, BAUAET HA BCIO OKPY/KAFOIIYIO CPEAY B
paAuyce COTEH M THICAYH METPOB. BO3AYX, IPyHT, BOAA, BCE ITOABEPrarOTCA CABHIY IIPEBPAILECHUA fACD B
aTOMax, KOAHYECTBO HEHTPOHOB B TAKHX AAPAX CTAHOBHTCA OOAbIe. OHH IIOIIPOCTY CTAHOBATCA U30TOIIAMH.
[Tocae cuATHA sHEpruH B3phiBa CIPYKTYPHBII COCTAaB AAPA MX aTOMa IIPHOOPETAET HE BO30OOHOBAEHHOE AO
B3pEBA cocTOofHME. [lO9TOMYy 3TH aTOMBI AOATO OVAYT BOCCTAHABAHBATHCH, obAaAas  CBOHCTBOM
PAaAMOAKTUBHOIO H3AyYeHHA. B pesyApTaTe, paAMOAKTHBHOE 3apaKEHHE B SIHIICHTPE AAECPHOIO B3PbIBA
IIPOMCXOAUT IIyTEM ATOMAPHOTO IIPEBPAIICHHUA OKPYKAIOIIEH CPEABI AO OIIPEACACHHOM TAYOUHEL

[Ipusaaku u addexTsl M3MEHEHUA IIPOCTPAHCTBA M BPEMEHH, IOABAAFOINUECA BO BpPEMA AACPHBIX
B3PBIBOB, ITOKA3BIBAIOT O HAAMYHH TaKOTO AOKAABHOIO HEHTPHMHHOIrO MOAf. CIIENMAAMCTEI M BOEHHBIE,
Y9aCTBOBABIIIHE B HCIIBITAHUAX AACPHBIX OOMO IIPH ITOA3EMHOM B3PBIBE, PACCKA3BIBAIOT, YTO B MOMEHT B3pPhIBA
IIPOMCXOAUAH CTPAHHBIE AaHOMAABHBIE ABACHUSA, CBUACTEABCTBYIOIIIHE OO M3MEHEHHH CHABI IPABUTAIIUH.

Ha Cemmumasarnackom moaurore C.A.AAEKCEEHKO C €I AByMs BOCHHBIMHU CIICIIHAAHCTAMH OBIAH Y
OTOAOBKH CKBA;KHHBI, KOrAa IIpAMO I1oA Humu Ha rAyomae 3000 m rpauyA B3pem: «dT0-TO MEHA ITOAHAAO,
HAXOAAIIHECA BIIEPEAH MEHS AIOAM OKA3aAUCh BAPYI BHH3Y M KAKUMHU-TO YMEHBIIHBIINMMUCH (M3MeHeHMe
npocrpanctsa). Sl IlepecTas OIMyIaTh HOA COOOI 3eMAIO (usmeneHme ypoBHs rpasuraimn) Ka3aAOCh, BECh 3€MHOM
Iap ncyes... 3aTeM IOCABIITAACH TAKEABIH-IIPETAKEABII B3AOX OTKYAA-TO CHH3Y, IIOCAE YErO f OYYTHACA Ha
AHE rAyOOKoro opara. VIBamoB mcues u3 moad spenusd, a Koncrantun MuxafiAOBHY OKa3aACAd Ha Kparo
OOpBIBa, - f yBUACA €O KaK OBl Yepe3 OIPOMHYIO AMH3Y YBEAHYEHHBIM B HECKOABKO pa3! ITotom BOAHA
CXABIHYAQ, MBI BCE OIIATH CTOAAHM Ha POBHOI IIOBEPXHOCTH, KOTOPAf, KAK KHCEAb, COAPOTAAAC... 3aT€M OYATO
PE3KO IIPUXAOITHYAU ABEPH B MHOW MUP, APOKD IIPEKPATHAACH, U 3eMHAA TBEPAb BHOBb 3aCTHIAQ, BEPHYB MHE
OIIyITIEHNE PEAABHON CHABI TAKECTH...» [00]
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5.12. TIIpomecc aaepuoro mpesparnenusa. AepHbIN B3pbIB

SaepHas peaxkmua - 3TO IPEBpAIICHHE OAHHX BEINECTB B Apyrme. B saepHOM peakrope mam B
YCKOPHTEAE OAHH BEIIIECTBA ITPEBPAIIAIOTCA B ADYIHE M IIPOUCXOAAT IAepHEIE peaknnn. OHM 3aKAFOYArOTCA B
TOM, YTO AAPA SAEMEHTOB IIPH CTOAKHOBEHHH C YaCTHIIAMH BBICOKOH 3HEpPruu (MMU MOIYT OBITh HEHTPOHBI,
IIPOTOHBI U SIADA HMHBIX 3ACMEHTOB) - Pa3sOMBAIOTCA HA OCKOAKH, IIPEACTaBASIOIIHE COOOH fAAPA APYIHX
aAeMEHTOB. BO3MOKHO M cAmfIHIE AAEP MEKAY COOOW. DTH HOBBIE AAPA 32TE€M IIOAYYAFOT SACKTPOHBI U3
OKPYKAFOITIEH CPEABI U, TAKIM OOPa30OM, 3aBEPIIAETCA OOPa30BAHUE ABYX MAN HECKOABKHX HOBBEIX BEITIECCTB.

B saepHBIX peakiuax sarparnBaroTca AAPa aTOMOB. B Iporiecce OBICTPOIIPOTEKAFOIIMX —SAACPHBIX
peakImii OCBOOOMKAAETCA OUEHb OOABIIOE KOAHMYECTBO dHeprum. Taxas sHeprus oOpasyercd B IIporiecce
OCBODOKACHUSA U BO3OYKACHHA AACPHOTO HEHTpuHO. OrpoMHOE AAPO PASACAAETCA HA HECKOABKO YACTEH,
KaKAAfl U3 KOTOPBIX OOPa3yeT CaMOCTOATEABHOE AAPO KOHKPETHOIO 3AeMeHTa. [Ipm sToM B 3aBmcuMocTa ot
KOAMYECTBA IIPOTOHOB M HEHTPOHOB, IIOABEPTHYTEIX K PACKAABIBAHHIO B IIEPBOHAYAABHOM AAPE,
HAXOAMBIIIHECH B ITACCHBHOM COCTOSHUHU SACPHBIE HEHTPHUHO MEKAY HUMH HAYMHAIOT aKTHBH3HPOBATHCA.
AKTHBHOE COCTOSIHHE SAECPHOIO HEHTPHHO IIEPEAACTCA IO IEIIOYKE: OKPYKAIOIIEMY PACKAABIBAEMOE SAPO
BHYTPHATOMHOMY HEHTPHHO, MEKATOMHOMY HEHTPHHO, MEKMOACKYAAPHOMY HEHTPUHO U AAACE.

B zaBucumocTH OT CAOKHOCTH fIAPA, KOAHYECTBA  PACKOAOTHIX HYKAOHOB B fAPE M KOAHMYECTBA
Pa3AEAAEMBIX ATOMOB, YHCAO AKTUBHBIX AACPHBIX HEHTPHUHO yBeAmunBaercs. llepeaaBas B Ookpy:keHHE I1O
LIEITOYKE CBOE BO3MYILEHHE, HEHTPUHHBIH IIOTOK OKAa3bIBAECT BAUAHUE OYKBAABHO BCEM BEIIECTBAM. YXOASA 32
IIPEACABI AAEPHOM PEAKIINM, 3TOT aKTUBHBIH IIOTOK AAEPHOIO HEHTPHUHO IPOHHUKAET BO BHYTPHATOMHOE
IIPOCTPAHCTBO KAKAOH MOAEKYABI OKpyxKeHHA. OHH COBEPINAIOT MHKPOKOACOAHHA PA3HONW YaCTOTHI,
PA3pPYIIAIOT IIyTEM BCTPAXHBAHUSA KAKAOW BCTPEUAIOIIEHCA B CBOEM IYTH MOAEKYABL (OCBODOKAAIOT OT HHX
AAEPHBIE HEHUTPHHO, 2 OHH ODOPAa3yIOT KOAOCCAABHYIO SHEPIUIO, IPEBpAIas BCIO OKPY/KAIOIIYIO CPEAY B
APYTHE, MEHEE CAOKHBIE SAEMEHTEL. AKTHBHOE COCTOSHIE AACPHOIO HEWTPHHO PaCIIPOCTPAHACTCA AAAEKO 32
ITPEAEABI odara AAepHOI peaknmu. C yBeAHYEHHEM PACcCTOAHMA OT Ovara SACPHOM PEaKITUM YMEHbBITACTCA
ITAOTHOCTH ITOTOKA aKTUBHOTO HEHTPHHO, 3aTyXaET BO3MOKHOCTD Pa3PYIIECHUA BCTPEIAFOIITUXCHA MOACKYA H
CO BPEMEHEM BECh ITUKA HOPMAAUIYETCH.

[Iporecc akruBanuy SAEPHOrO HEHTPUHO HE HUMEET OOPATHYIO (Pa3y U €r0 BAHAHHUE Ha OKPYHKAFOIIYIO
CPEAY OKAKETCA TOABKO B OAHY CTOPOHY. bAmxe k odary AAepHOM peaknnm, IIpeBpaIieHue OKPY7KAFOIITIX
5AEMEHTOB B APYTHE, COBEPIINTCA ITOAHOCTBIO, 2 BOT, TAC€ TAOTHOCTD ITOTOKA aKTUBHOTO HEHTPHHO MEHBIIIE,
SAEMEHTHI OCTAIOTCA C HE3ABEPINCHHBIM  IIPEBPAINECHHEM. Takme 95ACMEHTH HAYHHAIOT OOpPaTHO
BOCCTAaHABAMBATLCA AOAroe BpemdA. [Ipm 3TOM, IIOAYYEHHYIO OT AaKTMBHBIX HEHTPHHO 3HEPIUIO, OHH
HAYUHAIOT BBIACAATD B BUAEC PAAMOAKTUBHOTO, CBETOBOTIO M SAEKTPOMATHUTHOTO M3AYIEHUI.

BspeiBel, mpoTekaromue B pe3yAbTaTe TaKUX PEAKIIUIl, HOCAT HA3BaHUE SACPHBIX B3PBIBOB. SlAepHasn
PEAKITNA IIPH TAKOM B3PEIBE IIPOMCXOAHT OAHOBPEMEHHO BO BCEX aTOMAaX AAEPHOTO TOIAMBA, O€3 IEITHOI
PeaKITHm.

VI. BAuanue rpaBuTaniy Ha OOpa3oBaHUE IIyHAMU
6.1. Xapaxrepucruka u 0o(pUIIIAALHAA IPUPOAA ITyHAMH

B okeamax m MOpAX YacTO BO3HHUKAIOT I'YOHTEABHBIE IMIAHTCKHE BOAHBI, KOTOPBIE OIYCTOIIAFOT
rooeperxkpa. Takme BOAHBI HA3BIBAIOTCA I[yHAMH, 2 B EBpolle MX Ha3BIBAAM IIPHAUBHBIMUA BOAHAMH. BOAHEI
LyHAMHI HACTOABKO AAHHHBI, 9YTO B OTKPBITOM MOpPE OHHU KAaK BOAHBI HE BOCIIPHHHIMAIOTCA. AAMHA OAON 13
Takux BOAH coctaBasieT oT 150 oo 200 km. B otkperToM Mope 1iyHaMu He OYEHb 3aMETHBI: BBICOTA BOAHBI (T.€.
BEPTHUKAABHOE PACCTOSAHUE OT IPEOHA AO BIIAAHHBI) COCTABAAECT BCEIO HECKOABKO METPOB M OTHOCATCA K THITY
KoAeOaTeABHBIX BOAH. Ho, A0OexaB AO MEAKOBOAHOIO IeAbda, KoaeOaTeAbHas BOAHA IIPEBPAIACTCA B
ITOCTYIATEABHYEO M CTAHOBHUTCH BBIIIE, B3ABIMACTCA M IIPEBPAINACTCA B ABIKYIIyroca creHy. Ilpmaem uem
Kpyde HOOeperbe, TEeM BBIIIE W MOIIHEE BOAHA. BXOAfl B MEAKOBOAHBIE 3aAHMBBI HMAH YCTbA PEK, BOAHA
CTAaHOBUTCA BCE BBIIIIE U BhIIE. [Ipu 5TOM, OHA 3aMEAAAET XOA U, IOAOOHO IHTAHTCKOMY BaAy, HAKATHIBACTCA
Ha cymry. CKOpOCTB I[yHAMHE TEM BBIIIIE, 9YeM OOAbIIe TAyOrHa okeana. [1pu cpeaneit rayonne Tuxoro oxeana
0kOAO 400 M TEOPETHYECKH BBIYHCACHHAS CKOPOCTH IyHAMH cocCTaBAsier 716 km/4dac. DTO BBIPASAUT
HEIIPABAOIIOAOOHO, OAHAKO MAKCHMAABHAA H3MEPEHHAf CKOPOCTh BOAHBI IfyHaMH MoOKeT ObITh A0 1000
kM/9ac. OObIMHO, OHE 0OpasyroT ceputo u3 3—9 BOAH, PACCTOSHHUE MEKAY IPEOHAME KOTOPBIX COCTABASET
100-300 km, a BBICOTA IIpH IPUOAMKEHIHU BOAH K Oepery Aocturaet 30 M u 60aee.[61]
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PacrpeaeaeHne IyHaMu CBA3aHO, KAaK IIPABUAO, C OOAACTAMU CHABHBIX 3EMACTPACCHHUI HA AHE OKEaHA U
MOpeHl HAM HpHOPEKHBIX 30HAX. (OHO IIOAYHMHEHO YETKOH reorpadpHYecKoil  3aKOHOMEPHOCTH,
OIIPEACAAEMOH CBA3BIO CEHCMUYECKUX PAHOHOB C OOAACTAMU HEAABHHX M COBPEMEHHBIX IIPOIIECCOB
ropooOpasopanus. FI3BeCTHO, 9TO OOABIIHMHCTBO 3EMACTPACCHUIN IIPUYPOYEHO K TEM II0ficaM 3EeMAH, B
IIPEACAAX KOTOPBIX IIPOAOANKaeTca opMupoBaHue ropHbIX cucrem. Hamboaee wactsl 3emAeTpsAcCeHHA B
00AaCTAX OAUBKOTO COCEACTBA KPYITHBIX TOPHBIX CHCTEM C BITAAMHAMU MOPEH 1 OKeaHOB.[01]

PesyAprarel m3ydeHHA M aHAAM32d MECT PACIIOAOKCHHH CKAGAYATBIX TOPHBIX CHCTEM H 00OAacTei
KOHIICHTPAITUN JIHUIICHTPOB 3EMACTPACCHHUI BBIABUAU ABE 30HBI 3€MHOTO IIapa, HAHOOAEE ITOABEPIKCHHBIC
semaerpaceHnaM. OAHA U3 HUX 3aHUMACT IITHPOTHOE IOAOKEHHUE U BKAIOYAET ATICHHUHEL, AABIIBL, KapraTsr,
Kasxas, Komer-Aar, Tanap-Illane, [Tamup un I'mvanranm. B mpeaesax s10ii 30HBI myHamMum HaOAIOAQETCA HA
nobepexpax CpeausemMHOro, AApuartmaeckoro, Jrefickoro, Yeproro n Kacmmiickoro Mope# u ceBepHOIt
gactn MuaAniickoro okeana. Apyras 30Ha PACIIOAOKEHA B MEPHAMOHAABHOM HAIIPABACHHUU U IIPOXOAHUT
BAOAB OeperoB Tuxoro okeana. ITocAeAHHIT Kak OBl OKAMAEH ITOABOAHBIMU TOPHBIMU XPeOTaMM, BEPIIHHBI
KOTOPBIX IIOAHIMAIOTCA B BUAE OCTPoBOB (Aaeyrckue, Kypuabsckue, Smonckue octposa u Apyrue).[12]

N3 kamaprx 100 CHABHBIX 3€MAETPACEHUI, CAYYIAFOIINXCA, HAIIPUMEP, B THXOM OKeaHe, TOABKO OAHO
oposaaer nyHamu. Hamboaee KpyIIHBIE ITOABOAHBIE 3EMACTPACEHHUA 3aAPOMKAAIOTCA B TI'AYOOKOBOAHBIX
OKeaHMYeCKnx keAoOax. Smomckmit, Aaeyrckmii, Kypmao-Kamuarckuit wu  Ilepyano-Unaniickuii
IAYyOOKOBOAHBIE KEAODAa HAHMOOAEE UYACTO CTAHOBATCA MECTAMH BO3HHKHOBEHMA BOAH IyHamu. [lpm
n3pep:kennn ByAakaHa Kpaxaray B Muaonesun B 1883 roay, obpasosasrasca BoAHA ¢ BeICOTOH 36-40 M, 32
HECKOABKO MHHYT AOCTHTAa OeperoB octposoB fBer m Cymarper. OHa IOAXBATHAQ TOAAAHACKHE BOEHHBII
KaTep M BEIOPOCHAA €ro Ha paccrofnue 3,5 kv ot Oepera. BoAna mpokatmaach 110 BceM OKeaHaM, €€ OTMEYaAN
Aaxe B [laname, Ha paccrosaun 18350 km.[61]

HanGoaee BEIPasHTEABHBIM ABAACTCS THTAHTCKOE IyHaMu, BosHuKIIee B AckaOpe 2004 roaa y Geperos
IOro-Bocrounoit Asun. Ero BbicoTa B OTKpEITOM OKeane coctaBuaa 0,8 M, B mpubpexuoi 3omHe 15 M,
a B 30He 3anaecka — 30 M. CKOPOCTb BOAHBI B OTKPBITOM OKeaHe AOCTUrAa 720 kM/d, CHU3HBILNCH 110 MEpe
TOPMOKEHHs B IPUOPERHON 30He A0 36 km/9ac. Uepes 15 MHHYT ITOCAE IIEPBOIO TOAYKA BOAHA AOCTHIAQ
1 cMeAa ceBepHyIo okoHedHOCTh Cymarpsl. Uepes MOATOpa daca OHAa OOPYIIIHAACH Ha IToOepexbe TamaanAa,
uepes ABa yaca Aocturaa [Hpu-Aanxn u Muanu, 3a Bocemp wacos nporaa Maauiicknii okean, a 3a CyTKH —
BIIEPBBIC B HCTOPHH HAOAFOAECHUA BOAH I[yHAMH — OOOTHYyAa Bech MupoBoii okean. Aaxe Ha THXOOKEAHCKOM
rooepexxbe Mekcukn e€ Beicota cocraBuaa 2,5 M. PoxaectBenckas BoaHa 2004 roaa yHecAa KU3HH OKOAO
300 TBIC. Y€AOBEK.

Mmeerca AOCTATOYHOE YHCAO OIIMCAHUA HAKATOB IyHAMH Ha IT0Oepexba. LlyHamm AeTaabHO OBIAO
omucano C.T. KparmeHHUKOBBIM, KOTOPBIH B 1775 IrOAy CTaA CBHAETEAEM KaTACTPOMBI Ha ITOOEpErkbe
Kamaarku. OH 00paTHA BHIMAaHHE, 9TO IIEPEA IPUXOAOM TAABHOM BOAHBI MOPE OTCTYIIMAO TaK AAACKO, 9TO
«ero He CTAAO BHAHO, OOHQ/KHAOCH CKAAHCTOE AHO MEKAY OCTPOBAMH, KOTOPOE paHee He OBIAO AOCTYIITHO
YeAOBEeYECKOMY raasy». OH AaAee IIHIIET, YTO BOAHA, KOTOPas HAXABIHYAA HA CKAAHUCTOE ITODEPEKbe, NMEAA
Bercoty 70 M.

Benrr Aanmeapcon ommceBaer myHamm, kotopoe B 1972 rtoay 3sarommao octpos IlmrkepH.
«[Ipubausureapro depes 20 MHHYT IIOCAE TOrO, KaK N3 3aAMBA HCYE3AA BCA BOAA, IIPHUIICA IICPBBIN
IIPEABECTHUK HABOAHEHHUA - MOIIHBIN CEPBI BOAAHOH «KOBEpP», KOTOPHIA IIOCTEIIEHHO PACCTHUAAACA IIO
IIyCTOMY AO TEX IIOpP 3aAUBY, 4 3aTE€M IIOACTYIIHA K CAMBIM BBICOKO BOHTEIM cBaAM. Koraa e aToT «KOBep» €
IPOMOBBIM TPOXOTOM OTCTYIIHA, MBI YBHACAW HAABHUTAOIIYIOCH BOAHY. OHa OAM3HAACH, KAK CTEHA H POCAQ.
Boasrmte, gem packartel rpoma, 9TO AOHOCHAOCH OT IIPHOAMDKAFOIIECH BOAHBL, CTPaX HATOHAA CaM BHA
BOAOBOPOTA IIEPEA HEM, B KOTOPOM KPYTHAHCH IIEABIE OOAOMKH CKaA H TAKEABIX CTBOAOB AepeBbeB. Bee ato
IIPOMCXOAHMAO HECKOABKO MUHYT M TEM HE MEHEE 3aAUB IIOCAE 3TOTO BBITAAAEA, CAOBHO ITOCAE OnTBB.[61]

B mHay4gHBIX Kpyrax IPHHATO CYUTATB, YTO LYHAMH BO3HHKAIOT YaIlle BCEIO B PE3YABTATE ITOABOAHBIX
3EMACTPACEHUI M Pa3pPBIBOB MEMKAY ITOAHHMAIOIIUMUCA ¥ OIIYCKAIOIIUMUCHA TOPHBIMH XpeOTaMH B
IAYOOKOBOAHBIX BIIAAMHAX, OTACAAIOINMMH IIEIIM OCTPOBOB OT MAaAOIOABIKHOH OOAACTH AHA OKEaHa.
BeprukaspHOE cMeIlieHHE YIaCTKOB MOPCKOIO AHA IIEPEAACTCA BOAHOMY CTOAOY, M HA IIOBEPXHOCTH OKEAaHA
00Opa3yrOTCA BOAHBL Y CAOBHEM 9TOTO ABAACTCA TO, YTO TAKOTO POAA IOABIIKKA IIPOM3OIIAA B OTPAHIMYEHHOIT
obaactu. Uem cuabHEE 3EMAETPACEHHE, TEM OOABIIIE BEPOATHOCTh BOSHUKHOBEHHSA IyHAMU. [5, 8]

ITpu oTOM MEXaHH3M BOSHHKHOBEHHSA I[YHAMH B PE3YABTATE 3EMACTPACEHUA OODBACHACTCA CACAYIOIIIM
oOpasoM. B MOMEHT pe3koro morpyKeHus y9acTka AHA OKEAHA U BOSHUKHOBEHIA HAa AHE MOPS BIIAAMHBI, BOAA
YCTPEMASETCA K €€ IIEHTPY, IIEPEIIOAHACT BIAAHMHY H OOpPasyeT IPOMAAHYIO BBIIYKAOCTh HA ITOBEPXHOCTH.
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[Ipu pe3skom IIOAHATHH YyYaCTKa AHA OKeaHa BBITECHACTCHA 3HAYHTEABbHAd Macca BOABL Ha moepxHOCTH
OKeaHa IIPH 9TOM BO3HUKAIOT BOAHBI IIYHAMH, OBICTPO PACXOAAIIIECH BO BCE CTOPOHEL

ApyruM HCTOYHHKOM IIyHAMH MOIYT CAYKUTh BYAKAHHYECKHE H3BEp:KeHHA. KpyIHbIE ITOABOAHBIE
U3BEPIKEHNA OOAAAAIOT TakuM ke addekrom, urto u 3emaerpsaceHnsd. Ha moBepxHOCTH OKeaHa BO3HHKAET
BOAHEHHE, X BOAHBI PACIIPOCTPAHAIOTCA OT IIEHTPA BO BCEX HAIPABACHUAX. |IpH CHABHBIX BYAKAHHYECKHX
B3PBIBAX OOPA3YIOTCHA KAABACPBI, KOTOPBIE MOMEHTAABHO 3aIIOAHAIOTCA BOAOH, B PE3YABTATE HUETO MOMKET
BO3HUKHYTb BBICOKAA U AAMHHASA BOAHA. [61]

6.2. CpoiicTBa M IPU3HAKU IyHAMH

B coorBerctBN 3aKOHAMH TMAPOAMHAMHKH, OTPAHHYUBAIOIINMU PACHPOCTPAHEHUA ITPOAOABHBIX H
ITOIIEPEYHBIX CEHCMUYECKHMX BOAH B KHAKOH CPEAE, 3EMACTPACCHHA HE MOMKET CAYAKHTH HCTOYHHKOM
BO3HUKHOBEHUS ITyHAMHM. Takke, KaAbAEpPHI, OOpPa3OBaHHBIEC ITPH ITOABOAHBIX BYAKAHHYECKHX B3PBIBAX, HE
MOTYT CAYAKHTb MCTOYHHKOM BO3HHKHOBEHHUSA I[yHAMM, TaK KaK HX Pa3MEPbl HUKAK HE COOTBETCTBYIOT C
AAMHOH BOAHEBI ITyHAMH.

Mrax, BHE3AITHOE OTCTYIIACHHE BOABI OT Oepera - BEpHBIH IIPH3HAK IyHaMU. ECA OOBIMHO ITOHMKEHIE
YPOBHS MOPA, IPEAIIECTBYFOITICE HACTYIIACHHIO BOAH IIyHAMU Ha Oeper, IPOAOAKAETCA OT 5 A0 35 MHHYT, TO
npu 3emaerpacernu B Ilucko (Ilepy) orcrymmBime BOABI MOPA BO3BPATHAHCH AWIIb YEPE3 TPU dYaCa, A Y
Canra — Aaxe gepes cytku. [Ipu aTom, IyHaMI ITOABASACH O€3 COIPOBOKAEHUA CEHCMUYIECKUX KOACOAHMH.

Hepeaxo macTyaeHue u OTCTYIIAGHHE BOAH ITyHAMU IIPOMCXOAAT 3A€Ch HECKOABKO pa3 ITOAPSAA. Tak, B
Wxuke (Ilepy) 9 mas 1877 roaa mepBas BOAHA OOPYIIHAACH HAa IIOOEPEKBE CIYCTA IIOAYACA ITOCAE OCHOBHOIO
TOAYKA 3EMACTPACEHHSA, 2 3aTEM B TECUECHUE YETHIPEX YaCOB BOAHBI HACTYIIAAH €IIe IATH pa3. Bo Bpems sToro
3EMACTPACEHHA, SIUIIEHTP KOTOPOro OBIA pacroAokeH B 90 KM OT mepyaHCKOro Oepera, BOAHBI IyHAMU
aocturau oeperos Hosoit 3eaanann u fAnonumn. [61]

Ha ocHoBaHNI M3A0KEHHOIO MOKHO BBIACAUTD XapakTepHbie npusHaku [lymammr:
AAMHA2 BOAH IIyHAMHI AOAKHA OBITH COTHH KHAOMETPOB;
BrrcoTa ero BOAHBI B OTKPBITOM OKEaHE HE AOAKHA IIPEBBHIIIATH OAHOIO METPa;
Ckopoctp pacrpocTpaneHus BOAHB Aocturaer Ao 1000 KM/ 4ac;
KoamgectBo BOAH orpanmgmBaeTcsa o1 3 A0 9;
IIpeArtiecTByeT OHMKEHNE IPUOPEKHOIO YPOBHA BOABL OT 5 A0 35 MuHYT 11 GoAce;
AaABHOCTD PACIIPOCTPAHECHUSA BOAH AO ACCATKH TBHICAY KM;
LlyHaMu MHOTAQ COIPOBOKAAETCHA 3EMACTPACCHHUAMH U U3BEPKEHUAMU BYAKAHOB;
LlyHamu MOKeT BO3HUKATh CAMOCTOATEABHO, O€3 COTPACEHUA AHA MOPS;
9. Bpemsa BOZHHKHOBEHHSA I[yHAMHU 9aCTO HE COBIAAAET C 3EMACTPACCHHUAMU;
10. Llymamu ob6pasyercsa B OTKPBITOM BOAHOM IIPOCTPAHCTBE, YACTO PACITYCKAETCA KOABIIEOOPA3HO;
11. Boana nynaMu umeeT OOABIIYIO IIOTEHIIHAABHYIO SHEPIUIO, KOTOPAA COXPAHAETCA OYCHb AOATO;
12. CkopoCTh BOAHBI IIyHAMHU YBEAHYUBAETCA C TAYOHMHOM BOABI;
13. BoAHBI OAHOTO IIyHAMH HE HMEIOT OIIPEACACHHON YaCTOTHI IIOBTOPEHU;

SN A el N

AHaAM3 BCEX IPU3HAKOB BO3HUKHOBEHHISA I[YHAMH AQ€T OCHOBAHISA IIPEAIIOAATAThH, 9TO 9TH BOAHBI HE
ABAAIOTCA TIOCAEACTBHEM 3EMACTPACEHUI M H3BEP/KEHUI BYAKaHOB. Llymamm fABAA€TCA OTAGABHBIM N
CAMOCTOATEABHBIM ~ IIPHPOAHBIM fBACHHEM H KATAKAH3MOM, BBIPAKAFOIIUMCA AHOMAABHBIM KOAEOAHHEM
ITOBEPXHOCTH BOAHOH TOAIIM OKEAHOB M MOPEH. Y CTAHOBAEHO, YTO 3EMACTPACCHHE HE OOA3ATEABHO BACUET
32 COOOM H3BEP/KEHHE BYAKAHOB M IIyHAMHI. TaKke, ByAKAHIYIECKas ACATEABHOCTh HE BCETAA COITPOBOKAAETCA
CEMCMUYECKIMHI BO3MYIIEHUAMH ¢ 1yHamu. [lepedancaennble IpUpOAHBIE KATAKAH3MBI MOTYT CYIIIECTBOBATDH
CAMOCTOATEABHO MAHM COIIPOBOKAATH APYT Apyra. LlyHamm cBA3aHO ¢ 3eMAETPACEHNEM M H3BEPKEHHEM
BYAKAHA TOABKO HCTOYHHKOM BO3HHKHOBEHHS H MECTOM MX OOPa3OBAHMA.

EcAn mymamm BO3HHKAaeT B PE3yABTATE 3EMAETPACEHHH HAa AHE BOAHOTO 0OacceiiHa, TOTAA BOAHA Ha
IIOBEPXHOCTH BOABI AOAKHA HMETh (PH3HMYECKOE IIPOMCXOKACHUE, TO €CTh ABAATBCA CAEACTBHEM
MEXaHUYECKUX CMEITEHUI ITAACTOB AHA. EcAM rayOmHA OKeaHa HE3HAYHTEAbHAA, TAKAaA BOAHA MOMKET HMETh
BEICOTY AO HECKOABKHX  AECATKOB METPOB, HO €0 AAMHA  HE IIPEBBICUT HECKOABKO COT METPOB.
OO6pasoBaHHBIE TAKIM OOPAa30M BOAHBEI HE UMEIOT IIPEABECTHHKA I[YHAMH - IIEPEA TIPHXOAOM TAABHOI BOAHEI
MOpe He OTcTymaer or Oepera. AAMHHBIE MHOTOKHAOMETPOBBIE BOAHBI HE MOTYT OOPa3OBATHCA TAKUM
MEXAHIYECKUM ITyTEM.

AAf BO3ZHHKHOBEHHS ITyHAMH MEXaHHYECKIM IIEPEMEITICHIEM, AHO OKEaHa C OOIIEH ITAOIIAABIO COTHH
TBICAY KBAAPATHBIX KHAOMETPOB AOAKHO TIOAHHUMATBCA HA AECCATKH MeTpOB. Bo Bpemsa semaerpscenma n



46

M3BEPKEHNA BYAKAHA COTPACEHUE M CMEIICHNE 3€MHOM KOPBI TAKOIO MAaCINTa0da He IIPOMCXOANT, Ad K OHO HE
peaAbHO.

6.3. I'paBuTAaIIMOHHAA OCHOBA BO3HUKHOBEHHA ITyHAMH

MoOKHO IIPEAIIOAOKUTH, YTO HCTOYHHUKOM BO3HUKHOBEHHS 3EMACTPACEHUI M IIyHAMH, a TAKKE
H3BEP/KEHUA BYAKAHOB, ABAAIOTCA AHOMAABHBIE ABACHHUA B IIOTOKE TIPABUTAIIMH 3EMAH, OTAHYAFOIIHECHA
TOABKO TAYOHMHOM HX IIPOMCXOKACHUA.

[lo cyrm nyHamMm sABAfieTC IIPUAUBHOM BOAHOI, BO3HHUKAIOIIEH B pPE3yAbTATe aHOMAAUN B
rpaBUTAINOHHOM HOTOKe 3emau. Crosfimmas mpUAMBHAA BOAHA OOPa3yeTcs IMOA BO3ACHCTBHEM IIPHTAKCHIS
AyHEL, IIPH 5TOM OHA HE HMEET CKOPOCTH OBICTpOro pacrpocrpanenus. Hapumep, y OAHOTO U3 ocTpoBOB Ha
akBaTOpe, rAe rayomna okeana 1000 merpoB, koraa AyHa HAXOAUTCH HA 3€HHUTE, BOAA IIOAHHUMACTCA Ha 2
MeTpa. 3HaumT AyHHAs rpasuTarma g, = 3,34910° M/cek’ MOHmKAET 3eMHOE TPABUTAIIMOHHOE AABACHHUE HA
BOAY M 3€MHasd IEHTPOOEKHAA CHAA PACIIHPAET U BBHITAAKHBACT BOAY BBEPX B YKA3aHHOM TOAIIMHE Ha 2
MeTpa.

Kax BpIrre m3AaraAoch, €CAM IIPOUCXOAUT PE3KOE YMEHBIIIEHHE YPOBHA ITAOTHOCTH TPABHTAIUH, 3TO
COITPOBOKAQETCA  CKAYKOOOPA3HBIM YBEAMYCHHEM M PACIIMPECHHUEM TIPABHTAIIHOHHO-CKATOIO 0Obema
IIAQHETBI, YTO B CBOIO OYEPEAb BBI3BIBAET, MHOTOYHUCACHHBIE KATAKAU3MBI Ha OIIPEACACHHBIX YIACTKAX 3€MHON
ITIOBEPXHOCTH M HA PA3AHUYHOI TAYOHHE OOOAOYKH 3EMAM.

dopma, KOTOPYIO MBI BUAUM B paspese 3eMAH, ABAACTCA TOH CAMOM OOAEE AW MEHEE YPAaBHOBEIIIEHHOMN
IPABUTAIMOHHON (POPMOIA, KAKYIO AOCTUT 3eMHOII mmrap. CyImecTBYIOT U AOKAABHBIE OTKAOHEHHSA OT I'EOHAQ.
Hampumep, I'oabdcrpum BO3BBIIIa€TCA HaA OKpYsKaromeil 1moBepxHocTbio BOAR Ha 100-150cm, BO3BBIIIIEHO
CapraccoBo Mope B Ha0OOPOT IOHIKEH YPOBEHb OKeaHa y baramckux octpoBoB u HaA xeaoOoM Ilyspro-
Puxo. Ilprmanpoii 3tux HEOOABINNX PA3AHYUN ABAAIOTCA I'PABUTAIIMOHHBIE AHOMAAHH, CIOCOOCTBYFOIIIHE
HM3MEHEHUIO CHABI TAAKECTH B BOAHOI macce.[12]

[Ipranpaa BO3SHHUKHOBEHHS IIyHAMH HMEET TPaBHUTALIMOHHBIN xapakrep. Hcam Teopermueckn
CMOAEAUPOBATH POKACHHUE IYHAMH CAEACTBUEM 3EMACTPACECHU,
- v o Lopewma CTAHOBHTCA ~ OYEBHAHBIM, 9YTO  AAM  BOSHMKHOBEHMA — Ha

IIOBEPXHOCTH OKEaHA BOAHBI TaKOH AAMHEL, AHO OKeaHa C

MaraurHerit PaccenBaemas

IIAOIIAABIO ACCATKH TBICAY KBAAPATHBIX  KHAOMETPOB AOAKHO

IIOAHUMATBCS ¥ OIIYCKATHCSA HA ACCATKH METPOB. 3EMACTPACEHHUS C

Y N

POBCHD TAKUMI OTPOMHBIMHU MacITabaMu He 3a(DUKCHPOBAHBI HI OAHOMN
OK€aHa

f CEMCMUYECKOIl cTaHnueil Mupa. [5]

/ | | 4 Llymamu oOpasyercssi B pe3yAbTaTe YMEHBIIEHUA YPOBHA

BAVSIHUS IIAOTHOCTH IIOTOKA IPABHTAIIAN B JKUAKOH CPEAE, 4TO

Borm IIPUBOAUT K PACIIUPEHHIO MOPCKOH BOABI U HM3MEHEHUIO €ro

IyHAMI IIAOTHOCTH.
. Puc. 20

DTOT HPOLIECC MOKHO CPaBHHUTHb C PACIIMPEHHEM OOBEMa

AKHAKOCTH B TEPMOMETPE ITOA BAUAHHEM TeMITEPATyphl. ZKHAKOCTD
B TEPMOMETPE, PACIIUpPAACh, MEHACT OODBEM, a BEC OCTACTCA HEU3MEHHBIM, B PE3YABTATE YMEHBIIACTCH
IIAOTHOCTb.

Touno TakiKe, pacIIHpeHHAas BOAA B OKeaHE CTAHOBUTCA A€rde BOABI BHE yka3aHHOH 30HBL Ha
OIIPEACAEHHOM YYaCTKE IIOBEPXHOCTH OKEaHA HAM MOPA  OOpasyercs BBIIYKAOCTb, KOTOpPafd  ITOCAE
HOPMAaAU3AIIN TPABHTAIIMH ODpa3yeT AAHHHYFIO KOAbIIeoOpasHyro BoAHY (puc.20). Bricora obpasoBanus
9TOI IIPUAMBHOI BOAHBI 3aBHCHT OT TAYOHMHBI OKEaHa, TO €CThb OT TOAIIMHBI BOABI, KOTOpas IIOABEPIAACH
IPaBUTAIMOHHOMY pacmmupeHnro. [Ipn IPOXOKXAEHHH ITMKAOHOB M AHTHIIMKAOHOB TAKKE OOpasyroTcs
CTOSIIIE AAMHHBIE BOAHBI B OKCAaHAX, OAHAKO, O€3 CKOPOCTH KOABIICOOPA3HOIO PACHPOCTPAHEHUA. DTH
BOAHBI ABHUKYTCA BMECTE C IIHKAOHOM, ITO3TOMY OHI OCOOO HE OIIYTHMBI B OKPY/KECHHH.

BosmoxnO, K IIyHAMH HMMEFOT TpAMBIE OTHOIICHHA ABACHHUSA, 3a(PHKCHPOBAHHBIC MHOTHMH
kocMoHaBTaMH. OHH, HAXOAACH HA OpONTE, HEOAHOKPATHO HAOAFOAAAM OTACABHBEIC YYACTKH B OKEAHAX, TAC
X IIOBEPXHOCTh B AHAMETPE COTHH KHAOMETPOB IIOAHHMAAWCH, OOpPa3OBBIBAA CBOCOOpasHyIO opmy
BBIIYKAON AHH3BL. DTO ABACHHE CTOSAAO O€3 ABIKCHHE B TCUCHHH HECKOABKUX YaCOB..

Kpacropeuusyro 3armce 06 910M caerar B OopTKypHAaAe KocMoHaBT Baaaumup Kosasenok: «Her, u ne
MOJKET OBITh COMHEHHS B PA3HBIX YPOBHAX BOABI B OKeaHe. SIBAeHmE peakoe, HO aBHOE». KocMoHaBTY yAaAOCh
HaOAIOAATH CBOCOOPA3HBIC KYIIOAQ» - MECTHBIE KOABIIEBBIE ITOAHATHA BOABI Amamerpom 200-300 kuaomeTpos.
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OOBIMHO BOKPYI' «KYIIOA@» KAYOATCA KydeBble OOAaKa, KAK OBl IIPHUTAIMBAACE K HEMy CO BCEX CTOPOH,
CBHACTEABCTBYIOIIUE O IOHIKEHUH YPOBHA IAOTHOCTH rpaBuTaruu u B atmocdepe. Hanboaee gacto rakue
IIOAHATHA BOABI HAOAIOAAAHCH B pafioHEe BepMyACKOro TpeyroAbHHKa, a Takke K 3amaAy ot Kaaumdoprwmm.
Emy aoBeAoch yBHAETH U APYyryio ¢opmy BoAHOro mopuAtusa. B Tumopckom mope y ABcrpasnu OH
HAOAIOAAA BBICOKHE BOAAHOH BaA HPOTAKEHHOCTHIO A0 100 KM. AHAAOTHYHYIO KAPTHUHY OIMCAA KOCMOHABT
Basepuit Promum: «B MuAniickom oxeane Mol ¢ Baaaumupom AAXOBBIM BHACAU BCIIYIHBAaHHE BOABL ByATo
AB2 OIPOMHEIX, KHAOMETPOB Ha CTO, BaAad COIIIAUCH B OOpnOe. [62]

Uem MOMXKHO OOBACHUTH TaKOE ABACHHE? BO3MOKHO, 3A€CH YPOBEHB ITAOTHOCTU ITOTOKA TPABUTAIIIH
3eMAN MMEA AHOMAABHO HHU3KHH YPOBEHb HAIPHKEHHOCTH. [IOBEpXHOCTD OKeaHA IIOAHHMMAAACH U3-32 TOTO,
YTO HA 9TOM YYACTKE BOAR, IIOA BOSACHCTBHEM ITOHIKCHHOTO YPOBHSA ITAOTHOCTH IPABUTAIINN, CTAHOBHAACDH
MEHBIIICH HAOTHOCTH. [lOA HOHMKEHHBIM aTMOC(EPHBIM AABACHHEM U IEHTPOOCKHOH CHAOH BOAA
IIOAHHMAAACh HAa HECKOABKO METPOB OT OOIIEro ypoBHs okeaHa. IIpu aTom, 110 Kpasm BBIITYKAOIT 30HBI BOABI,
YEPEAYETCA 30HA ITOBBIIICHHON IMAOTHOCTH TPABUTAIIHMH, KOTOPAas OTAUYACTCA ITOHIKEHUEM YPOBHS BOABIL.
Takme 30HBI C AHOMAABHBIM VPOBHEM TIPABUTALIMKM MOIYT COXPAHATBCA AOATO ©O€3 ABIDKCHHA HAH
IIEPEMEIIATBCA B AIOOOM HAmpaBACHHH. B cAydae ee COBIIAAGHHSA C 30HOH aHOMAABHOTO SBACHHSA
IPaBUTALINN Ha AHE OKEaHA, IIOHIDKCHHBIH YPOBEHb I'PABHTALINN HOPMAAHU3YETCA, BCIYIECHHAS BOAA OBICTPO
OIIYCKACTCA U IIOPOMKAACT THUTAHTCKYIO BOAHY. [Ipm 9TOM IOHIKEHHBIN YpPOBEHB IPABHTAIIMHA OT MECTa
AHOMAAHH OBICTPO PACHPOCTPAHACTCA IIO KPYIy HA HECKOABKO TBICAY KHAOMETPOB H B CBOEM IIyTH
COIIPOBOKAAETCA ~ AAMHHOI IPHAUBHON BOAHOH. Takum oOpa3oM, BOAHBI IIyHAMH COIIPOBOKAAFOTCA
BOAHOH IOHIKEHHOTIO YPOBHSA ITOTOKA IPABUTAIIH.

[NoHmxeHHBIA YPOBEHb ITAOTHOCTH I'PABUTAITHH B BOAE OTAHYACTCA OT AABACHHSA BOABI TEM, YTO IIEPBOE
ACHCTBYET Ha fAAPO aTOMOB MOACKYABI BOABI, 4 AABACHHE BOABI - Ha JACKTPOHHYIO OODOAOYKY aTOMOB
MOACKYABI BOABL. [IpH BO3ACHCTBHM IOHIKEHHOH IPABUTALINK HA SAPO aTOMAa MOACKYABI BOABI, OHA, HE
3aBHCHMO OT IIAOTHOCTH, CTAHOBHTCHA AEIYe APYIMX aHAAOIMYIHBIX ATOMOB BOABI U3 30HBI HOPMAABHOIT
rpaBuTanud. Pacimmpenne IPHUBOAHT K ITOBBIIIICHUIO YPOBHA OKEaHA HA HECKOABKO METPOB, BCACHIBAS BOAY
13 OKPY/KCHHA B 3Ty 30HY. B mrore, oOpasyercsi cTosimmas BOAHAS BEIIYKAOCTb B AHAMETPE HECKOABKO COT
KHAOMETPOB, KOTOpPass B CAyYac HOPMAAU3AIMH IPABUTAIIMOHHON aHOMAAHN PE3KO OIIYCKACTCHA, COBEpIIAs
HECKOABKO KoAeOaHUII. B pesyabrare poimKAarOTCA AAMHHBIE IIPUAHBHBIE BOAHBL, CKOPOCTb PACIIPOCTPAHEHUS
KOTOPBIX ITPAMO HPOIOPIIMOHAABHO TAYOHHE MOPSA. DTH IIPUAUBHBIE BOAHBI COIIPOBOKAAFOTCA MATHITHBIMU
BO3MyIIeHHAME B noHOChepe. Morocdepa Bo3myIaeTcs yreM AaBACHHA COAHEYHOIO BETpa HA MarHUTHOC
moAe 3eman. bBricTpoe pacmpocrpaHeHme BOAH MATHHTHBIX BO3MYIICHHI B HOHOC(EPE IPOMCXOAHUT
AHAAOIMYHO AMHAMUKE CEBEPHOIO CHAHMA M OCOOEHHO AKTUBHO IIPU MATHUTHBIX OypAX.

AHAaAU3 U3AOKEHHBIX BBIIIE (DAKTOB U IIPOIIECCOB AAET OCHOBAHUE IIPEAIIOAATATE, YTO BO3HUKHOBEHUE
LyHAMH HAIPAMYIO CBS3AHO C AOKAABHBIMI M BPEMCHHBIMH AHOMAAHAMH B YPOBHE IIAOTHOCTH IIOTOKA
rpaBuTannd 3E€MAH HA OIPEACACHHBIX YYACTKAX M 30HAX OKEaHa. TakuM OOpa3oM, TAABHBIM HCTOYHHIKOM
00pasoBaHUA IyHAMU ABAAFOTCA BUXPEBBIC MATHUTHBIE BO3MYIIEHHA B HOHOCHEPE, CIOCOOCTBYIOIIHE
HM3MEHEHHIO HAIIPABACHUA ABIKEHUA IPABUTAIIMOHHBIX IIOTOKOB, KOTOPOE IIPUBOAUT K aHOMAAUIO B YPOBHE
IIAOTHOCTH TPABUTALIHH.

OCHOBOI BCeX LyHAMH ABAACTCH AHOMAABHOE HAPACTAIOIIEE M3MECHCHHICE B MATHUTHOM ITOAC ITAQHCTHL,
9aCTO, IIPH MATHUTHBIX OypAX. Takoe n3MeHeHHe ClIOCOOCTBYET PE3KOMY CKadKy YPOBHA BAHAHUA IAOTHOCTH
IPaBUTAIINN Ha OIPEACACHHOM y4YaCTKE OKEaHa, BIIOCAEACTBHH KOTOPOIO ITOPOKAAETCH I'PABUTALIMOHHOE
PACIIIIPEHNE B TOAIIAX OKCAHA.

AAf IIPOTHO3HPOBAHMA IyHAMH  HEOOXOAHMO OCYILECTBUTH HAOAFOACHHE H3 KOCMOCA, H3YIHT
M3MEHEHHA MATHHUTHOIO IIOAA B mOHOCepe 3eMAN U 3a(PUKCHPOBATH OIPEACACHHOE ITOAHATHE BOAHOM
roBepxHocTU. [lyreM BAMAHHA HA yYaCTKH HOHOC(EPHI C IOMOINBIO PEHTICHOBCKUX AYYEH BO3MOMKHO
MOJKHO IIPEAOTBPATUTH YIPO3Y HOABACHHUSA IIyHAMI.

VII. Bananue rpaButanuu Ha 0Opa3oBaHHE IOTOAHBIX YCAOBUM
7.1. ITpeacTaBAaeHUE O (POPMUPOBAHUM IIOTOAHBIX YCAOBHIA

B Hmxuem caoe armocdeprr — tporocdepe, Toammuoi 10-15 kM, TeMiepaTypa BO3Ayxa € BBICOTOM
mapaet. VIHTEHCHBHOCTD ITAACHHUA TEMIIEPATYPHL C BEICOTOM, Ha3bIBaeMasd OOBIYHO BBICOTHBIM TEMIIEPATYPHBIM

rpapneHTOM, coctaBasfieT okoro 0,6°C ma 100 M B Tpomocdepe, HO ee BEANYHHA MOXKET BAPBHPOBATH B
IIIPOKUX IIPEACAAX, OCOOEHHO B camoM HinkHeM 500-MeTpoBoM caoe.[63]
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Pazaocth aTMOCEPHBIX AABACHHIT OT MECTa K MECTY CAYKHT I'AABHON ABIJKYIIEH CHAOI BETPOB H
HAIIPABACHBI OHH OT OOAACTH BBICOKOTO AABACHHSA K HH3KOMY. Bec croaba BO3AyXa, IIPOCTHPAIOIIETOCA OT
3EMHON ITOBEPXHOCTH AO BEPXHEH TI'PaHHUIBI aTMOCKEPEI, 3aBHCHT TAABHBIM OOpPa3OM OT TEMIICPATYPEI
Bosayxa. Cpeanee armocdepHoe AaBacHue Ha ypoBHe Mops coctaBasger 1033 r/cm? manm 760 Mm pryTHOrO
croaba. Ha Beicore 5500 merpoB cocraBaser 517 1r/cM2, CAGAOBATEABHO, IIOAOBHHA MAacChl 3€MHOM
aTMocepbl COCPEAOTOYEHA HIKE 3TOH BBICOTHL. Ha BpicoTe 25 KM aTMOCdepHOEe AABACHHE COCTABAAET AHUIIID
0,1 r/cm2 Dro osmawaer, uro Goaee 99,99% maccer atMOCEPH 3EMAH COCPEAOTOUEHO B OBOAOUKE
TOAIIMHOM BCEro AMIIb 25 kM, 9t0 cocraBaser 1/255 qacrs paamyca seman.[63]

[To teopunu dopmupoBanns 0OAACTEHl HU3KOIO AABACHHSA (IIMKAOHOB) C XOAOAHBIMH M TEIIABIMH
dpponTamu, BHABUHYTOH errie B 1920-e roAbl, OCHOBHEIMH ITOTOAHBIMU (DAPHYECKIMU) CUCTEMAMU ABAAFOTCA
LIIKAOHBI U aHTHIIUKAOHBL OOpasoBaHHE ITIOrOABI HA HAIIEH IIAAHETE, COTAACHO TEOPHH BO3HHKHOBCHHS
obAacTell HU3KOTO AABACHHSA U IIOTOAHBIX VCAOBHIH, ABAACTCA CACACTBHEM TEMIIEPATYPHBIX M3MEHCHUN Ha
ITOBEPXHOCTH U B aTMOcdepe 3eMan. ATMOCHEPHBIH BO3AYX 3EMAHU IIEPEMEIIACTCA B BUAC BETPa, KOTOPBII
IIEPEHOCUT TEIIAO OT 3KBATOPa K IIOAFOCAM M BAAry OT MOPA K CYIIE, TAC OHA BBITAAAET B BHAE AOKAAL[05]
Cunonrtuyeckne BUXpu B aTMOcdepe - IIMKAOHBI H AHTHIIMKAOHBI - HIPAIOT IIEPBOCTEIICHHYIO POAB B
dpopMEPOBAHIN ITOTOAHBIX YCAOBHN HA OOABIIIHX TEPPUTOPHUSAX.

B okeane poAp cHHOITHYECKHX BHXpeH BeAHKa B (PpOpPMHpOBAHHM KAUMATa OKeaHa. CHHOITHKA
VIBEPIKAAIOT: KAUMATHYCCKHE HEYPSAHIIBI HA HAIICH IIAAHETE BBI3BAHBI OKCAHHYCCKHM TCYCHHEM OAB -
Hunpo, mapHUKOBBIM 9DPEKTOM, TEIAOBBIM PEKUMOM OKeaHOB - Tmxoro m ArtaanTHdeckoro. M orenkn
MHOTOYHCACHHBIX HCCAEAOBATEACH IIOATBEPHKAAFOT 3TH BBIBOABL. Bmecre ¢ TeM, METEOHAOAFOACHHA
PETHCTPUPYIOT B PA3AMYHBIX PErMOHAX IIAAHETBHI CIIOHTAHHBIE IIOTOAHBIE KATAaKAM3MBI, KOTOpBIE HE
BIICBHIBAIOTCA B PAMKH CYILIECTBYFOIIIIX MOACACH IIOTOABI.

ITo ykazaHHOM TeOpHUH, CAMHCTBCHHBIM HCTOYHHKOM SHEPIHH, BBI3BIBAIOIIHM ABIDKEHHE aTMOCHEPSL,
cuntaerca Coanne. HepaBHOMEpHBIH HarpeB IOBEPXHOCTH 3EMAH, KOTOpasd, B CBOIO OYEPEAb, HArpeBacT
IIPUIIOBEPXHOCTHBIA BO3AYX, CO3AACT Pa3sHHUILy B aTMOC(EPHOM AABACHHH. XOAOAHBIH BO3AYX IIAOTHEE,
II03TOMY OH OIIYCKAE€TCH BHU3 M CO3AA€T OOAACTDh BEICOKOTO AaBAeHMA.[64]

[Toroansie crcTeMBI — 3TO KPYrOBBIE OOAACTH BHUXPEBBIX IIOTOKOB BO3AyXa mmupuHOH o1 150 a0 4000
kM. VX ToAmmHa cmAbHO KoAeOAercd, aocturad 12-15 kM m pacrosaradch (PakTHYECKH ITO BCEH BBICOTE
Tportocdepsr. ToAmmHa Apyrux, 60Aee MEAKUX U OBICTPO IIEPEMEIIAFOIINXCA CUCTEM, HE ITpeBhImacT 1-3 k.
[ToroaHEle CHCTEMBI XapaKTEPU3YIOTCHA M3MCHCHHAME AABACHHA BO3AYXa, a4 TAKKEC PASANIHBIMUI
obAyBaroIumMu ux Berpamu.[65] Ha xapre IOroAbr A€IpeccHu — MUKAOHBI — OTAMYAIOTCA DOAEE KOMIIAKTHBIM
pacIoAOKeHHEM U300ap (AMHHH, COCAMHSAIOIINX TOYKH C OAMHAKOBBIM AaBAcHHEM). Uem OAmixe n300aper
PACIIOAOKEHBI APYT K APYIY, TEM CHABHEE BETEP.

LlukAOH IIpeAcTaBAfeT COOONM OOAACTb ITOHMKEHHOIO aTMOC(EPHOIO AABACHHA C BOCXOAAIIUMMH
ITOTOKaMH BO3AyXa. [1oaTOMy AAfl IIMKAOHA XapakTepHa OOAadHAsA, AOKAAHBAS IIOTOAQ. B ITHMKAOHAX BETpEI
AYIOT B HAIIPABACHHHM, IPOTHBOIIOAOKHOM AHTHIIMKAOHAM, a HMMEHHO — IIPOTHB YaCOBOH CTPEAKH B
CeBepHOM IOAVIIIAPHH U IO 9aCOBOM crpeake — B FOkmHOM.

AHTHITUKAOHBL, MAH OOAACTH IIOBBIIIICHHOTO AABACHHA C HHCXOAAIIHMMH BOBAYIIHBIMU ITOTOKAMI,
OOBIMHO XaPaKTEPHU3YIOTCA YCTOMIUBOM ITOTOAOH, KOTOPAA YaIlle BCErO CYIIECTBEHHO HE MEHACTCA B TCUCHUE
HECKOABKUX AHEH. AAfl aHTHITMKAOHOB OOBIYHO XapaKTEPHBI ACIKHE BETPbl M 4ucroe HeOo. OrcyrcrBue
OOAQYHOCTH O3HAYAET, YTO TEIIAO, HM3AYYAEMOE IIOBEPXHOCTBIO 3EMAH, VACTYIHBACTCA B KOCMHYECKOE
IIPOCTPAHCTBO. B pesyApTaTe IOUBA U IIPUITOBEPXHOCTHEIN CAOH BO3AYXa OBICTPO OXAAKAACTCA HOYBIO. [65]

Kak mpaBmao, B CEBEPHOM IIOAYIIAPHH, IIOTOK IIMKAOHA HMEET 3HAYUTCABHYIO 3AIIAAHYIO
COCTABAAIFOINYIO, ITO3TOMY IIMKAOHBI OOBIYHO ABHIKYTCA C 3aIlaAd HAa BOCTOK, OTKAOHAACH IIPU 9TOM K FOIY.
CkopocTh IIepeMertieHus IIMKAOHA COCTaBAAeT B cpeaHeM 30-40 kM/4. Ha craaun 3aTyXaHuA (Ha YeTBepTHIe-
IIATBIE CYTKH C MOMEHTA CBOETO 3aPOKACHHUA) CKOPOCTHb IIEPEMEINCHHA ITUKAOHA PE3KO 3aAMEAAACTCA U
HAYHHACTCA IIPOIECC €r0 3allOAHEHHUA, TO €CThb Pa3pYIICHHA. AHTHIHUKAOHBI 3HAYUTEABHO YAIllE, YEeM
IIIKAOHBI, CTAHOBATCA MAAOITOABIKHBIMU H MOTYT COXPAHATHCA O€3 CYIIEeCTBEHHOIO U3MEHEHUA MHOIO AHEH.
HampaBaeHune niepemMerteHus aHTUIIHKAOHOB TAK/KE OIPEACAACTCA HAIIPABACHHEM BEAYIIEro Hotoka. OAHAKO
B OTAMYHE OT IHUKAOHOB B ABIJKEHNU aHTUIIMKAOHOB IIPEOOAAAAET COCTABAAIOIIASA, HAIIPABACHHAA K HU3KIM
LIAPOTAM.

MeTeopoAOrH TIMATEABHO U3YIHAU IIOCAEAOBATEABHOCTD ITOTOAHBIX YCAOBHUI, CBA3AHHBIX C IINKAOHOM,
KOTOpas IIOCAGAYET CBEpXy BHH3. TOHKHe IlepucTble OOAaKa BEPXHErO fAPyca YacTO ABAAIOTCA
IIPEABECTHUKAMH ITUKAOHA. Bckope mofBAAroTCA ODOAEE ITAOTHBEIE BBICOKOCAOUCTBIE OOAAKa CPEAHErO fApyca,
32 KOTOPBIMH CAEAYIOT CEPBIE CAOHCTO-AOKAEBBIC HIDKHEIO fpyca. DTH OOAAKA OOBIYHO HECYT AOKAH,
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ABIOIIIE B TEYCHHE HECKOABKHX YACOB, IIPEKAE HUEM IIPOMAET TEHABIH (DPOHT.[66] VKazaHHBIN HOPAAOK
00pa3oBaHUSA ITUKAOHA IIOKAa3BIBACT, YTO BECh CTOAD BO3AYXa C YCTAHOBACHHBIM TEMIIEPATYPHBIM IIOPAAKOM B
€ro pa3pese HAYMHAECT ABHKEHIE OAHOBPEMEHHO U €IO OXAAKACHHE HAYHMHACTCA CBEPXY.

Koraa co cnyrHHKOB OBIAM TIOAYYEHBI IIEPBBIE CHHMKH 3EMAH, YYE€HBIE OOPATHAM BHHMAHHE Ha
KPYTOBEPTH OOAAKOB B paliOHE 3KBATOPA. DTOT IIPOIECC OOBACHAACH TEM, YTO YKA3AHHBIE ITOTOAHBIE CHCTEMEI
00pa3yroTCA B PE3YABTATE IIOABEMA TEIIAA U BAATH OT IIOBEPXHOCTH 3EMAH B BEPXHHE CAOH BO3Ayxa. MHoraa
HEKOTOPBIE M3 HHUX CAMBAIOTCA U ABHIKYTCH B CTOPOHY OT 3KBaTOPa, (DOPMHUPYHA MOIITHBIE CHCTEMBI HHU3KOTO
AABACHUS, HA3BIBAEMBIEC TPOIIMYECCKIMU ITMKAOHAMM, a Takke yparaHel B CeBepHON AMepHKe, TPOIMYECKHE
mTopMel B ABcrpasun u tafidpynsr B Bocrounoit Asumn.[65] B atmocdepe kpyliHble BUXPU BO3ZHHKAIOT BO
BCEX YACTAX 3EMHOIO IIIapa, OAHAKO AHIIb BO BHETPOIMYECKUX IMHPOTAX OHHM OTAHYAOTCA OOABIION
MOIIIHOCTBIO M HHTEHCUBHOCTBIO. CAaDO€ pa3BUTHE IIOAYIAIOT IINKAOHBI H AHTHIIHKAOHBI B 9KBATOPHAABHON
sone. Bmecte ¢ Tem BOAM3H 3TON 30HBI BOZHHKAIOT M Pa3BUBAIOTCA TPOIHYECKHE ITUKAOHBI (TaHyHBI,
yparaHel), KOTOPbIE OTAHMYAIOTCA OT BHETPOIIMYECKUX CPAaBHUTEABHO MAABIM AHAMETPOM (TIOPSAAKA COTEH
KHAOMETPOB), HO 3HAYNTEABHO OOABIIIIMI IPAAUECHTAME AABACHIA H CKOPOCTAMU BETPA.

OAHAKO HE ACHO, KAK M IIOYEMY BO3HHKAIOT MYCCOHBI, KOTOPEIE ABIOT AOKAHM MECAIIAMH, TaK K€ HE
BBISICHEHA ITPUYHHA BO3SHUKHOBEHHUA TOpHAAO. CyIecTByrOIIas TEOpHs OOpPa3OBAHUA ITUKAOHOB TAKKE HE
MOKET OOBACHUTh OOPA30BAHUA OOAAYHBIX KPYTOBEPTOB M CTPOIYIO HAIIPABACHHOCTH WX BpareHud. B
Teopun (POPMHUPOBAHUA OOAACTEH HHU3KOIO AABACHHA (IIMKAOHOB) M IIOTOAHBIX YCAOBHH, BAHAHHE
IPaBUTAIINA HA AAHHBIE IPOIECCH HE YYHTHIBAaeTCA. B pesyapTaTe ykazaHHas Teopus HE IIOAHOCTBIO
OOBACHAET CyTh IIPOUCXOAAIIHUX IIPOIIECCOB B aTMOC(eEpe.

7.2. HoBbIii B3rAsIA HA IpoHecChl POPMUPOBAHMUA ITIOTOAHBIX YCAOBHIA

[Ipyr m3ygeHnn CyIIECTBYIOIIECH TEOPHH OOpPa3oBaHMA OOAACTEH HH3KOIO AABACHHA H ITOTOAHBIX
YCAOBHIH, COIIOCTABACHUH €€ € (DAKTUIECKUMU HAOAFOACHUAMU OOHAPYKUBAFOTCA HEKOTOPBIE IIPOTUBOPEUHA:

- BCTPEeYa XOAOAHBIX H TEIABIX (DPOHTOB, HE3ABHCUMO OT HAIIPABACHUSA BPAIICHUA KPYTOBEPTH, AOAMKHA
CO3AABATH HU3KOE AABACHIE U HECTH AOKAAUBYIO IIOTOAY;

- TOPH30HTAABHOE ABIKEHHE XOAOAHBIX M TEIABIX (DPOHTOB BO3AYXa, 4 TaKKE UX IIEPEMEIICHHE B
BEPTHUKAABHOM HAIIPABACHUH, HE CIIOCOOHO ITOPOKAATH, U OIIPEACAUT HAIIPABACHUE KPYTOBEPTOB;

- ABIDKCHHE BO3AYIIHBIX MACC IT0 TOPU3OHTAAH HE MOKET OOPa30BATh IINKAOH HAU AHTUILINKAOH;

- BOCXOAAIIMN IIPHUIIOBEPXHOCTHBIH TEIABIH BO3AYX HE MOKET IIOAHATH BEChb CTOAD BO3AyXa
HAXOAAITIETOCS HaA COOOM, B CBA3U C UeM, OBICTPO IIEPEMEINUBACTCA C ATMOCEPHBIM XOAOAHBIM BO3AYXOM 1
OCTaHABAMBACTCA. DTOT IIPOIIECC IMPOUCXOAUT IIOCTOAHHO U IOCTEIIEHHO COIpPeBacT aTMOC(EPHBIH BO3AYX
AO OIIPEACAEHHOI HU3KOU BBICOTHL[65,60]

Bcem m3BecTHO, 9TO BO BpeMs OOIIHPHBIX ACCHBIX ITOKAPOB ABIM M HAIPETHIN IIPUITOBEPXHOCTHBINA
BO3AYX HMEET BBICOKYIO TEMIIEPATYPy, OAHAKO OHHM HE MOTYT AOCTHYb BEPXHHUX CAOEB TPOHOCHEPHI AAA
00pa3oBaHUA AOKACBBIX OOAAKOB, 4 CTEAFOTCS Ha HU3KOII BbicOoTE. [IpHm aTOM, B Odare moxxapa armocdepHoe
AAQBACHHUE OCTACTCA IOYTH HEU3MCHHBIM.

[Touemy? IToToMy 9TO ABIM U TOPAYHIT BO3AYX OBICTPO IIEPEMEIINBAIOTCA C XOAOAHBIM aTMOCEPHBIM
BO3AYXOM H HE MOTYT ITOAHATD BBIIIEAEKAIINNA CAOH XOAOAHOIO BO3AYXa, TaK KAK OCTBIBAIOT. BBIXOAHT, 9TO
TEMIIEPATYPa BO3AYXa HE UIPAET TAABHYIO POAb B ABIKEHUU BBEPX ITO aTMOCEpPE, XOTA CIIOCOOCTBYET STOMY
B HEKOTOPOW cremeHH. Hampumep, ropf<dmii BO3AYX B BOBAYIIHOM IIape HE IIEPEMEIINBACTCA C
aTMOCEPHBIM BO3AYXOM, ITOITOMY IIIAP C ACTKIM BO3AYXOM BEITCCHAETCHA BBEPX.

Ecan ydects, 9TO OIPEACAAFOIINM YCAOBHEM OOPAa30BaHHUA IIHKAOHOB H AHTHIIMKAOHOB ABAACTCHA
TEMIIEPATYPa BO3AYXA U IIOYBEL, KOTOPAs 3aCTABAACT ABUTATHCA BO3SAYX BEPTUKAABHO, TOTAA B 9KBATOPHAABHBIX
IIHPOTAX ITOCTOAHHO AOAMKHBI HATH AOKAH, 4 B IIOAIOCAX CTOATBH fICHAA IOroaa. [1o mepe ABmKeHHA HaA FOT
XOAOAHBIH BO3AYX IOASIPHBIX IIHPOT IIOCTEIIEHHO IIPOIPEBACTCA U HE MOMKET AOCTHIATh TPOIIMKOB. Tem He
MEHEe, BO BTOPOH IIOAOBHHE A€TA M B HAYaA€ OCCHU HAA TPOIHYECKUIMHU PafOHAMHU OKEAHOB YacTo
HAOAFOAAIOTCA IIMKAOHBI, COXPAHAIOIIHMECHA MECAIlAMU. 3AECh 3aMETHA HE COLAACOBAHHOCTH TEOPUU C
IIPUPOAHBIMU  YCAOBHAMU H  ABACHHAMU.[04] FlHade kak OOBACHHTBD TO, YTO KPYrOBEPTH IIMKAOHOB
ITOABASIFOTCA HA TPOIHMYECKUX INMHPOTAX BHE3AIHO M 0O€3 y9aCTHA XOAOAHOTO (DPOHTA, IPHU STOM BETPHI
ITOSIBAAFOTCSA IIOCAE H3MEHEHHUA aTMOC(EPHOTO AABACHHSA, 2 MYCCOHHBIE AOKAI ABIOT MecAamu. [65, 67, 68]

B 20-e roasr mpormraoro croaerus, KOraa paspadbaTsBaach Teopua (POPMUPOBAHHA OOAACTEl HIU3KOIO
AABACHHA C XOAOAHBIMH U TEHABIMH (DPOHTAMH, YICHBIE PE3YABTATAMH HAOAIOACHHIH M3 KOCMOCA U
CBEACHHAMU O (POPMHPOBAHUU KPYTOBEPTOB C AMAMETPOM COTEH H THICAYH KHAOMETPOB He pacmoAarasn. O
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BO3MOKHOCTH BAHAHUSA TPABUTAIIMN Ha IIPOTEKAHUE YKA3aHHBIX IIPOIIECCOB B ATMOC(EPE YIEHEIE TOTAQ AQXKE
He mopo3peBasn. CeroAaHs, KOTAA HMMEIOTCA AOCTATOYHOE KOAHMYECTBO HAYYHBIX HCCACAOBAHHI U
paKTIYIECKUX CBEACHHH B 9TOH OOAACTH, MOMKHO IIPEAIIOAAraTb O POAHM IPABUTALIMKM B OOPa30BAHUUI
IIOTOAHBIX YCAOBHII.

Kapra rpasuranmonnsix anomasuii B CCCP, cocraBaenHas axaaemukoM A A ApXaHIeAbCKHM U1
IPaBUTALIMOHHAA KapTa 3eMAHM, paspaboranHas cuemmasuctaMua NASA, ITOKa3BIBAIOT, YTO pasHBIC 30HEI
HAITIEH IIAQHETHI XaPaKTEPH3YIOTCA PA3ZAMYHON CHAON IPUTHKEHHSA, CBA3AHHBIE C «IIIEPOXOBATOCTBIO» U
HEOAHOPOAHOCTBIO moBepxHOCTH 3eMAm.[38]  Axaaemuk V. Suwmrkumii, aHaAH3SHpys MHOTOAETHHE
HAOAFOACHHSA, IIPHUITIEA K BEIBOAY O BAUAHIN I'PABUTAIIMOHHON SHEPIUN HA ATMOC(EPHEIE IIPOIIECCH. Y UeHbIE
n uccaepoBarean Poccnn, CIHA u @paHimu B IIpoIecce MCCACAOBAHHA M3MEHEHUA ITOTOAHBIX YCAOBHIT
OOHAPYKUAH HEIIOCPEACTBEHHYIO CBA3b IIUKAOHOB M AHTHIIMKAOHOB C 30HAMH I'DABUTAIIMOHHEIX AHOMAAMIL.
OAHAKO MEXAaHU3M BAHMAHHUA IPABUTAIMN HA YKA3aHHBIE IIPOIIECCH, €€ POAb B OOPA3OBAHHU KPYTOBEPTH
IIUKAOHA M aHTHIIMKAOHA AO CHX IIOP HE PACCMATPHBAANCH M HE PACKPHITHL.

7.3. I'paBUTAIITMOHHBINA MEXAHU3M BO3ZHHUKHOBEHUA IINKAOHA

B ompeacAcHHEM HAIPaBACHHUS BPAIICHHUSA KPYTOBEPTH IIMKAOHA M AHTHIIMKAOHA YCMATPHUBACTCH
HEU3BECTHAA HAHM HEIPEAYCMOTPEHHAs HAYKOH ABIDKYIIAs CHAQ, IA€ UYETKO BBIPHCOBBIBACTCHA HX
OIIPEACACHHASA HAIIPABACHHOCTD BPAIICHISA, XaPAKTEPHASA AAS KAXKAOTO U3 HUX.

B Aammol pabote mpeAnrosaraercs, 9YTO HAIIPABACHHE BPAIICHUA KPYTOBEPTH ITUKAOHA OIIPEACAACTCH
HAIIPAaBACHHEM 3aBHXPEHUI MAIHUTHOTO ITOAA 3EMAH B HOHOC(EPE, CITOCOOCTBYIOIIUX YBEAUMIEHHIO YPOBHS
IIAOTHOCTH TPAaBUTAIIMH B yKazaHHOI 30He (puc.2l). DTo fBACHHE YCHAMBAETCA B CAMOM IICHTPE ITUKAOHA,
TA€ IPHTMKCHHE 3EMAU MOKET IPHOAMSHTBCA K MHHHMYMY, 9TO IIPUBEACT K BOSHHUKHOBCHHIO TOPHAAO,
CIIOCOOHOIO IOAHHMATh AFOOYEO MacCy B COCTOAHHU IIPUOAMKEHHOH K HEBECOMOCTH IIOA HAIlOpOM
ITOAHHMAFOITIEIOCA BBEPX BO3AYXa IO cuupaAn. VM3Mepurs AaBAGHHE M CKOPOCTH BETPa BHYTPH TOPHAAO HE
YAQ€TCA, TaK KAK BETEP TOPHAAO BBIBOAUT H3 CTPOSA IPUOOPEL AAS UX OIIPEACACHUS.

HabAroaaembie 3 KOCMOCa OOAAYHbBIE KPYTOBEPTH MUKAOHA OOPA3OBBIBAIOTCA MMEHHO II0 OYCPTAHHIO
SAEKTPOMAIHUTHBIX 3aBUXPEHHI M aHOMaAHH B moHocdepe. Ilpym BOSHHUKHOBEHHH 3AEKTPOMATHUTHOIO
3aBUXpeHUA B HOHOCEpPe B OOPATHOM HAIIPABACHHH OOPa3yeTcsi aHTHITUKAOH, TAE€ IIPOUCXOAUT ITOBBIITICHIIE
YPOBHA IIAOTHOCTH TPABHTALIHH, YTO CIIOCOOCTBYET YCHACHHIO IIPUTHKCHHA 3EMAU B LIEHTPE KPYTOBEPTH,
COOTBETCTBEHHO ITOBBIIIICHUIO AABACHHSA ATMOC(EPBL

Coraacno 3akona Boriaa-MapuoTra, ecAn B3ATh OIPEACAECHHBIH OOBEM I'a3a, TO IPU IPUHYAUTEABHOM
CHKATHH I'a3 HATPEBACTCH, 4 IIPH PACIIUPEHHH OXAAKAACTCA. DTO O3HAYACT, ITO B IIEPBOM CAYIAE I'a3 BEIACAACT
SHEPTHIO, 2 BO BTOPOM — ITOTAOIIACT. TOYHO TAKOH IPOIIECC IPOUCXOAHUT, KOTAA2 YPOBEHD BAUSAHHSA IIOTOKA
I'PaBUTAIINN Ha ATMOCEPY H3MEHHUTCA.

MaruuTHble  3aBUXpeHHA B HOHOC(Epe (POKYCHPYIOT —IPABUTAIIMOHHBIE IIOTOKH, KOTOpPBIE
COCPEAOTAYUBAIOTCA TAC-TO B rayomue 3eman. Beimre 510ii TOUKH (POKYCHPOBKU IIAOTHOCTH I'PABHTAIIII
CTAHOBUTCA MEHBIIE, 4YeM B rAayOmue. B 210# 30He aTMOcdepHEII BO3AYX HCIBITBIBACT MCHDIIIC
IPaBUTALINOHHOE AABACHHH. TOrAa BO3AYX aTMOC(EPHI PACIIHPACTCS M CTAHOBHTCH AETYE, COOTBETCTBCHHO
HE3HAYUTEABHO CHITKACTCA TEMIIEPATypa, IIPOUCXOAUT OXAAKACHIEC

Maruauraoe BO3AYXAa. Hapbl BOABI B BO3AYXE B pCSyAbTaTC OXAAKACHUNA, O6p23y}OT
3aBUXPEHHE +—t

BUAUMBIC O6AaKa, MOAeKyAI)I BOABL KOHACHCI/Ipy}OTCH u FPYHHI/IPYIOTCH B
Bepruxaap
HBIH TTOTOK
ACTKOTO
BO3AYXA

\ ' 4-

\ \ﬂ \
IIOTOKH
IPABUTALIIH

BOASHBIC ~ KAIIAM. ODTOT IIPOLECC  COIPOBOMKAACTCA  M3MCHCHHEM
MECTOIIOAOXKCHHA SAPA B KAKAOM aTOME BO3AyXa. [lpomcxoAut
IIOTAOIIICHIE OIIPEACACHHOI SHEPIHM MOACKYAOH BO3AyXa MU ee
noHM3aLs. BOKpPYr MOAEKYA BO3AyXa OOpasyercsi 3ACKTPOMATHHTHOE
[IOAE, KOTOPOE IPHUBOAUT K AKTUBHOCTH CBOOOAHBIX 3ACKTPOHOB U
OOpa3sOBaHHUIO IAECKTPUYIECKOIO 3apfaa B cAofx atMmocdeper. Takume
00AaKa ABASFOTCA HOCHTEASMH OTPHIIATCABHOTO 3aPfAd. DTO ABAACTCA
OCHOBHBIM HCTOYHHKOM Pa3psird MOAHHU B aTMocdepe.

Oco0yr0 pOAB B 3TOM HIPAET IPABHTALMOHHOE M3MEHEHHUE BECa
MOAEKYABI ~ BO3AyXa. Koraa Ha MOAEKYAy BO3AyXa  ACHCTBYET
IIOBBIIIICHHBI YPOBEHb BAHAHHUA IIOTOKA TIPABHTALIMM, BO3AYX CTAHOBHTCA IIAOTHee. |loBblmmeHHas
IPABHTALIMSA OKA3BIBAET OOABIIE AABACHUS HA ATOMBI MOACKYABI BO3AYXa, OHH CKHMAIOTCSH M CTAHOBSATCA
TskeABMA. [Iporiece Takke CONPOBOKAACTCS BHYTPHATOMHBIM H3MEHEHUEM, HO BBHIACACHHEM sHeprud. [1pu

Puc.21

IIIII?’
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TAKOM IIPOIIECCE BO3AYX TAKKE 3apAKACTCA, HO HMEET ITOAOKHUTEABHBIH 3apAA. CToAD BO3Ayxa B 30HE
IIOBBIIIIEHUA YPOBHA IPABUTALINN CTAHOBUTCA TKEACE, YEM B OKPYKECHHUU H HAYHHACT ITAACHHE BHH3 K
ITOBEPXHOCTH 3EMAM.

Ecan mabaroaars 3a ABmxeHHEM aTMOCGEPHOIO IPO30BOro (PpPOHTA,  MOXKHO 3aPHKCHPOBATH
CAEGAYVIOIIYIO ITOCAEAOBATEABHOCTb B OOPAa3OBAHHH IIOIOABL. BHadaAe ITOA BAMAHHEM IIOHIKEHHOIO YPOBHSA
IIOTOKA TPABUTALINN, BO3AYX IIPHACTAIOIICH 30HBI HAYHHACT ABHUKCHHE B TOPHU30HTAABHOH ITAOCKOCTH B
CTOPOHY IIOHIKEHHOTO AABACHHSA, CO3AaBasf BeTpel. Aasee, B 30HE IIOHIDKEHHOIO YPOBHA IIOTOKA
I'PABUTAIINN BO3AYX HAYMHAET IIOAHUMATBCH BBEPX, YBAEKad 32 COOON IIPHIIOBEPXHOCTHYIO BAary. Koraa
LIEHTP 30HBI IIOHIKEHHOIO YPOBHA TPABUTAIINN IIPHOAIKACTCH HADAFOAATEAFO, TOPH3OHTAABHOE ABI/KCHIHC
BeTpa ocraHaBAmBaeTcA (puc.2l).

1 Tak, nuKAOH OOpasyercs IO TAKOMY MEXAHH3MY, C UYEPEAVIOIINMH IIOAOCAMHU IIOBBIIIICHHOIO H
ITOHIKEHHOI'O YPOBHA IIOTOKA IPABUTAIINH 110 CIIMPAACBUAHOMY KPYTY.

7.4. B3anmMoCBA3b MATHUTHBIX AaHOMAAUI B HOHOCEPE C MUKAOHOM

MarautHOe 10A€ 3eMAM HMeeT OOAEe CAOKHBIA XapakTep, TaK KaK OHO COACP/KHT OOABIIIOE
KOAMYECTBO aHOMAAMH. VI3ydueHre MUPOBBIX MATHUTHEIX aHOMAAHH B HOHOCEpe H AUTOC(Eepe ITOKAZBIBAET,
YTO OHH B OCHOBHOM CBfI3aHBI C T€OAOIMYECKHMH OCOOEHHOCTAMU 3E€MHOM KOPBI M ITOAKOPKOBOTO CAOSl —
BEPXHEN MAHTHH.

[ToAODBHO KpyroBepTH ITMKAOHOB M aHTHUIIMKAOHOB, HAOAFOAAEMBIX M3 KOCMOCA, B MATHUTHOM IIOAE
3eMAH BpeMEHAMH OOPAa3OBBIBAIOTCA MATHHTHBIC BO3SMYIIICHHA B BHAC BHXPEI, CBA3AHHBIX C IIPOIIECCAM,
IIPOUCXOAIIIUME B nOHOChepe u B AuTocdepe mAaHeTsl[64] TouHo TakKe COAHEYHBIE MATHHTHBIE OypH
IIpU BCTpEYE C MATHUTHBIM ITIOAGM 3EMAN CO3AAFOT MATHUTHBIC 3aBUXPCHHA. YKa3aHHBIC 3aBHUXPCHHA
CTAHOBATCHA MCTOYHUKAMHU OOPAa3OBaHHA BPEMEHHBIX MATHUTHBIX KPYTOBEPTOB B HOHOC(EPE H AOCTHIAIOT B
AMAMETPE COTHH U THICAYM KHAOMETPOB, KOTOPBIE IIO TAYOHMHE MOIYT OXBaTBIBAaTH Tporocdepy u
oBepxHOCTh 3eMAn.[69,70]

Ha xapTe MarHHTHOIO CKAOHEHMSA HOHOC(DEpPHI HAIIEH IMAAHETH HMEIOTCA TPU OOABIINE OOAACTH, TAC
BEPTUKAABHAS COCTABAAFOIIAA MATHHTHOIO ITOAA 3eMAM Aocturaer HanOoAbimux sHadeHui (0,6-0,73). Oana
13 3TUX obAacTell pacroroxkeHna Ha ceepe Kamaapl, Bropas — B AHTapKTHAE, TpeThd - B ONMAKOHE MEKAY
pexamu Enmceit n Aema. VMmenHO B aTHX 0DAacTAXx atMocdepa HMMEET CAMOE IIOBBIIIICHHOE AABACHHC U
HH3KYIO IIPUIIOBEPXHOCTHYIO TeMIepaTypy.[69]

B oAHHAKOBBIX TEMIIEPATYPHBIX YCAOBHUAX IIOBEPXHOCTU Ha OIIPEACACHHOM y9IaCTKe 3EMAN aHTUITNKAOH
MOKET MEHATHCA [IHKAOHOM HAM HA0OOPOT. TermaoBble M3MEHEHUA ITOBEPXHOCTH M ATMOCKEPEL, IIPU 3TOM
IIPOMCXOAUT IIOCA€ CMEHBI VKAa3aHHBIX IIOTOAHBIX ycAoBui.  [lpakrmka ItokasemBaer, 49TO Oapomerp
dukcupyer u3MeHeHHUA aTMOC(EPHOrO AABACHHUA AO M3MEHEHHA IOTOAHBIX yCAOBHIL[63] Ilpearmoaaraercs,
YTO IIPU AHTUIIUKAOHE IIOA BO3ACHCTBHEM IOBBIIIEHHOIO YPOBHA IIAOTHOCTH IPABUTAIINN XOAOAHBII BO3AYX
BEPXHHX CAOEB TPOITOCHEPHl MEAACHHO CITyCKAETCA BHU3, CO3AaBasA BHICOKOE AABACHUE.

HabAroAeHHA ITOCAGAHHX A€T IIOKA3BIBAIOT, YTO IIOCAE 3aIIyCKa M3 KOCMOAPOMA PAKETOHOCHUTEAECH
PE3KO MEHAETCA IIOTOAHOE YCAOBHE B YKAa3aHHOM permoHe. lIpm cropaHmm TOIAHBA PaKeTOHOCHTEAA
IIPOMCXOANT HMOHH3AINA BO3AyXa aTMocdepsl 1 Tporrocdeprl. [IpOAyKTBI cropannusa pakeTHOIO TOIANBA B
nonocdepe IOPOKAACT BO3MYIIEHHUA U HCKPUBACHHUA MATHUTHOTO IIOA HAa AAQHHOM YV9aCTKE 3EMHOI
aTMOCEepBl, YTO ABAACTCA IPUYMHON HE3aMEAAUTEABHOIO H3MEHEHHSA IIOTOAHBIX YCAOBHH B pErHOHE
3aITyCKa pakeThl. POKAAETCA MCKYCCTBEHHBIN IIUKAOH, AAfl KOTOPOI'O IIPEABAPUTEABHOE HAAMYIHE XOAOAHBIX U
TEIABIX (DPOHTOB BO3AYXa He 00A3aTeABHO. Bo3MoixHO, KOcMOApOM Ha Mbice KanaBepaa sBAsieTcA OAHIM U3
HCTOYHHUKOB BCE YCHAHBAIOIIUXCS IIPOABACHUIT TOPHAAO U YPAraHOB Ha FOIO-BOCTOKE CEBEPHOI AMEPHKH.

Harmma mmaareTa okpykeHa HOHOC(EPOH — CAOEM PA3PEKEHHOIO HOHH3HPOBAHHOIO Ia3a HA BBICOTAX
ot 70 Ao 500 kM. B aTOM caoe TexyT momHbIe aaekTpudeckue Tokd. MoHocdepa u pacoAOKeHHBIN HIKE
CAOH 030HA IIOTAOINAIOT yAbTpadHOAeTOBOE 1 peHTreHoBckoe wu3Aydenne Coanma. B memtpe
SACKTPOMATHUTHBIX ~BO3MYILIEHHE, OOpa3yroImmxcsai B HOHOC(EpPE, MOTOKM TIPABHTAIIMH HAYNHAIOT
OTKAOHATBCA OT CBOETO HAIPABACHUA ABIDKEHHA. B 3aBHCHMOCTH OT HaIpaBACHHA BpAIICHHA
3AEKTPOMATHUTHOTO BHXPS I'PABUTAIINA HAYHHACT C(OOKYCHPOBATHCA HAM PACCEMBATHCA, YTO CO3AACT AMOO
IIOBBIIIIEHHEIN, AHOO ITOHIKEHHBIH YPOBEHb IIAOTHOCTH IPABUTALINM. YKA3aHHOE H3MEHECHHE YPOBHSA
IIAOTHOCTH TPaBHTAITHH, OOpa3oBaBIleeci B HOHOC(EpE, IIPUBOAUT K OOPA3OBAHHIO AHTUIIMKAOHA HAU
IINKAOHA, CKAMasA AHOO pasKumasg aTMocdepy IO BCEH TAYOHMHE, YTO ITOPOKAAET BEPTHKAABHOE ABIKCHIHC
BO3AYXa C H3MEHEHHEM €I0 TEMIIEPATYPHL.
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7.5. Bauanme rpaBuTanumu Ha aTMOCepHOe AaBaeHHEe. MoAHNI

DAECKTPOMATHUTHBIE BHXPEBBIC IIOTOKM B HMOHOCQEpE, HAIIPABACHHBIE IIPOTHB YACOBOHM CTPEAKH B
CeBepHOM ITOAYIIAPUHU U II0 YaCOBOH cTpeAke - B FOMKHOM, CIIOCOOCTBYIOT HOHIKEHHIO YPOBHSA IIAOTHOCTH
IPaBUTALINA HA TAYOHMHE HECKOABKHX ACCATKOB KHAOMETPOB. B pesyabrate
v 0oOpasoBeBacTCA €AabDO paspskeHHas — 30Ha B atMmocdepe. Paspmxenue B
aTMOC(bepC HpI/IBOAHT K peSKOMy IIOHMXXCHHIO TCMHCpaTypI)I N HN3MCHCHMAM
CIPYKTYPBI BAAard B BO3AyXE — OOpPAa3OBAHHIO BOAAHBIX KaIIACH HAU
KPHUCTAAAUKOB, KOTOPBIE COCTABAT OCHOBY OCaAKOB. lloTokm rpasurarun
ACHUCTBYIOT Ha AAPO aTOMOB MOACKYABI Bo3ayxa (puc.22 (B). B oramume or
3TOTO, AABACHHE aTMOCEPBI MAH BETPBI ACHCTBYIOT TOABKO Ha 3ACKTPOHHYIO
0DOAOYKY aTOMOB MOAEKYABL BO3AyXa (puc.22 (A).

B pesyabrare, BO3AyX B 30HE MATHHTHOH aHOMAAHH, IIO BCEH BBICOTE
arMocdepbl pasKUMaeTcsl (PacIIUpAETCS) U CTAHOBUTCA HEMHOTIO A€TYe, YeM B APYIHX permoHax (puc.22).
Pacimmpenue mpHBOANT K IOHIDKEHHIO aTMOCEPHOIO AABACHUA U BEPTUKAABHOMY ABIDKECHHIO BO3AyXa
BBEPX.

CKOpOCTh BOCXOAMAIIUX ABIKEHHH BO3AYXa B IHMKAOHAX 3aBHCHT OT MOIIHOCTH HHUKAOHA. Cambli
HIKHHH CAOHM 3TOTO BO3AyXa B 3TOH 30HE 3aMEHAETCA OOACE TAKEABIM BO3AYXOM H3 IIPUIIOBEPXHOCTHOM

A v B

OKPY?KAFOIIIEN 30HBI, KOTOPBIH, IIOAB B 30HY IIOHIKEHHOM I'PABUTAITUH, TAKKE PA3KUMACTCA U IIOAHUMAETCA
BBepx. [Ipy AocTHZKEHHN BO3AYXOM ONIPEAEAEHHOH BBICOTHI B aTMocdepe oT 3 A0 5 KM, rae Temreparypa
HU3Kaf, ITPOMCXOAUT €IO OXAQKACHHE, BOASHBIE IAPBI KOHACHCHPYIOTCA U OOPa3OBBIBAIOT OOAAKA.

Taridynsl (yparausl) 1 APyIH€ MOIIHBIE TOPU3OHTAABHBIE ABH/KEHHUA ATMOCEPHI, OOBIMHO BBHI3BIBACMEBIC
LITKAOHAMHI, OCOOCHHO CHABHBI B TPOIIMYIECKUX 00AacTAX. OHI BO3HHUKAIOT, KOTA2 BOBAYX B KAKOM-TO MECTE
CTAHOBUTCA AETdYe, 9YeM BOKPYT. B pesyApraTe BO3AYX IIOAHHMAETCA, 4 HA €I0 MECTO U3 OKPYKAFOIIEH CPEABI
YCTPEMAAIOTCA TEHABIE MACCHI BO3AyXa. (OCOOEHHOCTBIO CTPYKIYPBI TPOIIMYECKOIO ITMKAOHA, €ro
deHOMEHAABHBIM U 3aTAAOYHBIM ABACHUEM, CAYKHUT HAAHYHE TaK HA3BIBAEMOTO «I'Aa3a Oypm» - CPABHUTEABHO
CIIOKOMHOI'O y4YacTKa B IIEHTPE yparaHa, B KOTOPOM HaOAIOAACTCA IITHAEBasd Oe300AavuHas 1oroaa. I'aas
IMEET AHaMeTp B cpeAHeM 24 kM, HO uHOTAa AocturaeT 60 km. [To OOKOBBIM rpaHHUIIAM «rAa3a» BO3BBIIIACTCA
mAoTHad oOAavyHad creHa. CkomAeHnA OOAAKOB M CBA3AHHBIX C HHMH OCAaAKOB OOpasyrOT B yparaHe
CIIHPAACBHAHBIC OTBETBACHHA OT LIEHTPAABHOM OOAACTH TPOIIMYECKOTO IIMKAOHA. XapPaKTePHOI
OCOBEHHOCTBIO TPOITHYECKOTO TIMKAOHA ABASIETCA TAKKE TO, UTO TEMIIEPATYpa BO3AYXa B ero sape ma 5-15'C
BBIIIIE, YEM 3a €rO IIPEACAAMH,[06] BO3MOMKHO, CBA3aHHAA AKKYMYAALIMEH TEIIAOTO IIPUIIOBEPXHOCTHOIO
BO3AYXa.

XOAOAHBIF OOAEIYEHHBIN BO3AYX B BEPXHEM CAOE TPOHOCAEPHI B 30HE «T'AA32» BBITECHACTCA BCE BBIIIIE
1 BBIXOAUT u3 Tporocdepsl. OH BbITECHAET 0OAAKa IIO CTOPOHAM H AAA€E HE YIACTBYET B OOpPa3OBaHHUH
0OAAKOB, TAK KAaK BAATa OCTACTCA HILKE.

Haardpe ycTofamBOIl 30HBI IOHIKEHHOIO AQBACHHA («rAa3a» TafidpyHa) IPUBOAHT K TOMY, YTO
YPOBEHb MOpPA B 9TOH dYacTtu IOAHHMaercd. [loA «raasom» Ttaiidyna oOpasyercd HpPHAMBHAA 30HA C
PACIIUPEHHBIMU U OOAETYEHHBIMU aATOMAMH BOABL. OKpy:KaroIlas 30HY «I'Aa3a» 9aCTb MOPA OKA3bIBACTCS ITOA
IIOBBIIIIEHHBIM AABACHHEM aTMOCEPBI, I BOAA IIOA «I'Aa30M» TalidpyHa, KaK OBI, BCACBIBACTCA B 3Ty 30HY U
BcuyunBaercsa. B pesyAbTaTe BOSHHKAET HEIIOABHKHAA BBIIYKAOCTb HA BOAHOM IIOBEPXHOCTH, IIO pa3Mepam
HAITOMHHAIOIINE BOAHBI IyHamMu. OHa COIPOBOKAAET TaH(yH IO BCEH HPOTMKEHHOCTH €r0 HAABOAHOTO
repemMertieHus. BosHuKaromme IIITOPMOBBIE BETPHI IIOABEPIAIOT IIOBEPXHOCTh YKA3aHHOM BBIITYKAOCTH
CHABHBIM YAAPaM U HATOHSIOT OOABIIIHE BOAHEL

Huskas Temmeparypa B BEpXHHX CAOAX TPoOIOCcdEpsl CAVKHUT orpaHmunreseM Baarm. OOpasoBamme
OCAAKOB 3aBHCHT OT CKOPOCTH BOCXOASIIETO IIOTOKA BO3AYXa. E.CAM BO3AYIIIHBIE TIOTOKH IOAHHMAIOTCA CO
ckopoctbro 6oaee 27 kM/9ac (MAKCHMAaAbHAs CKOPOCTb IIAACHUS AOMKACBBIX KAIICAB), OCTAHABAHUBACTCS
ITAACHHE KAIIEAb M IIPOMCXOAHT IIEPEHACBIICHHUE TYIH BAArOH. DTO IPHBEAET K OOPA3OBAHUIO AUBHEBBHIX
AOKAEH, AEOO Tpasa.[71] OCBOOOAHBIINCH OT BAATH CYXOH M OXAQKACHHBIH BO3AYX IIOAHHMACTCS BBIIIIE HA
IIOBEPXHOCTh TPOIIOC(EPHI U BBHIXOAA U3 OOAACTH ITOHIKEHHOI I'PABUTAIINH, PACHPOCTPAHACTCA B BEPXHHUX
CAOAIX TPOITOCPEPBL. DTOT AETKHI BO3AYX» IIPU BBIXOAE M3 30HBI IOHIKEHHOM I'PABUTAIIHMH IIOIIAAAET IIOA
BO3ACHCTBHE HOPMAABHOM TI'PAaBUTAIINH, OAHAKO CAMOCTOATEABHO BHH3 HE CMOKET OIYCKAThCA M OCTAETCA
HaBEPXYy.

B pamxax macrodmeii Teopun, 0OpasoBaHUE AOKAA B IIMKAOHE IIPOHUCXOAHT IIO CAEAyIOIIeh dpopme.
[NonmKkeHHBI YPOBEHD IIAOTHOCTH T'PABUTAIIMH CIIOCOOCTBYET YMEHBIIEHHUIO aTMOC(EPHOTO AABACHUSA, B



53

pe3yAbTaTe  4Yero  OOACTYCHHBIH  IPUIIOBEPXHOCTHBINM, BAQKHBIM  BO3AYX  ITOAHHMAETCA  BBEPX.
[IpumoBepxHOCTHAA BAara, AOCTHIHYB BBICOTBI OKOAO 3 KHAOMETPOB, TAE TEMIIEPATyPa OKOAO HYAf,
koHAcHCHpyeTca. [lo Mepe IIPOMCXOKACHHA BEPTHKAABHOIO PACIIHPEHHA BO3AYXa B YKa3aHHON 30HE
HAYHHACT OOPa3oBBIBATHCA 00AAKO. BHOBB 0OpasoBaHHbIE 0OOAAKA HMEIOT POBHBIE TOPU3OHTAABHBIC HIKHIE
ITAOCKOCTH, OTPaHHYEHHBEIE HYAECBOM TEMIIEpATypHON rpaHuieil. Beprimna ykasaHHBIX 0OOAAKOB KydeBas H
pasBuBaeTCA BBEpX. [IpH CHABPHOM H IIPOAOAIKHTEABHOM ABIDKCHIH ITOTOKA BO3AYXA BBEPX, TOAIIMHA TaKHX
0DAAQKOB MOIYT AOCTHTAaTh 5-7 KHAOMETPOB. BHOBB OOpasoBamHBIE OOAaKa HE HECYT AOKAEH. B Takom
COCTOSHUH OHU MOI'YT AOATO IIYTEIIECTBOBATD, HE YPOHUB HH KAIICABKH.

I'osmMbIe TOPU3OHTAABHBIME BETPAMHU KydeBEIE ODAAKAa HAYHMHAFOT ABHMKEHHSA U IIOITAAAFOT B IIOAOCY C
IIOBBIIIIEHHEIM YPOBHEM IAOTHOCTH rpaBurannn. (OOpasoBaHHE AOKAA HadMHACTCA BOT 3AeCh. Iloa
BAHAHUEM, CIIYCKAIOIIETOCA CBEPXY BHM3, THKEAOTO M XOAOAHOIO TPOIIOCEPHOIO BO3AyXa, OOAaKa
HAYHMHAIOT CHIDKEHHE M IIPOM3OMAET IIPOIECC cMemmBaHHA oOAaka. KydeBble oOAaka paspyrmarorcs,
IIEPEMEINNBAIOTCA U OXARKAAFOTCA. OHH HACBHIIAFOTCA ITAPAMH M CTAHOBATCH CITAOIIHBIMH, CEPHIMH U
AHBHEBBIMA. [1OA IpaBUTAIIMOHHEIM AABACHHEM OOAAKA OIYCKAIOTCA HEDKE H HAYHHAIOT OCBODOKAATHCH OT
KPYIIHBEIX KaIIeAb BOABL AOKAK 0Opa3yroTcs, KOrAa OOAEE ITAOTHBIC BEICOKOCAOHCTBIE OOAAKA CPEAHETO ApPyca
ITOA AABACHHEM I'PaBHTAIIHH ITPEBPAIIAIOTCA B CEPBIE CAOMCTO-AOKAEBBIC OOAAKA HIKHETO Apyca.

Koraa Bosayx armocdepsl pacmmpsercs H CTAaHOBHTCA A€rde, COOTBETCTBEHHO HE3HAYHTEABHO
CHIKAETCA TEMIIEPATYPA U IIPOUCXOAUT OXAAKACHHE BO3AYXA. DTOT IIPOIIECC COIPOBOKAACTCA N3MEHEHHIEM
MECTOIIOAOKCHHSA SIAPA B KAKAOM aTOME BO3AyXa. [IPOMCXOAHT ITOTAOIIEHHE OIPEACACHHON 3HEPIHHU
MOAEKYAOH BO3AyXa H ee HoHHu3arua. Bokpyr MoAekyA BO3AyXa 0Opasyercs 3AEKTPOMATHHTHOE IIOAE,
KOTOPOE IIPUBOAHT K aKTUBHOCTH CBOOOAHBIX 9ACKTPOHOB M OOPA30BAHUIO SACKTPUYECKOTO 3aPAAA B CAOAX
atMoccepnl. Takme oOAaka ABAAFOTCA HOCHTEAMH OTPHIIATEABHOIO 3apfiAd. DTO ABAAETCA OCHOBHBIM
HICTOYHHKOM Pa3pssa MOAHHH B aTMocepe.

B cumapHO cmemmaHHBIX 00AaKax 3TON 30HBI, HAOAFOAAFOTCA MOAHHH U PACKaTBl I'POMa, KOTOpPBIC
COIIPOBOXKAQAIOT UX AaAee. A 0Opa3oBaHUA MOAHIUU HY/KHBI IIPOTHBOIIOAOKHBIE 3aPAABI, KOTOPBIE HMEFOTCA
B O0AaKaxX, M3 PasHBIX IIOAOC IPABUTALIMOHHOIO AaBAcHmA. Kak BbIIle H3AArarocp, oOAaka B IIOAOCE
ITIOHIDKCHHOTO AABACHUA HMCIOT OTPHIIATCABHBIH 3apfiA, 2 OOAAKa B IIOAOCE IIOBBIIIICHHOIO AABACHHA —
ITOAOKUTEABHBIH (pric.23). B kpyroBeptn 00AaKOB IIMKAOHA YKa3aHHBIE TIOAOCH YEPEAYVEOTCA.

Baxuyro poAb B YKPYITHEHHH BAAIM B AOKAEBBIC KAIIAW,
| HATPAET HOHU3AIMNA MOACKYABI BO3AYXa. [IOAOKUTEABHBIN 3apsaA
HMEET TAKEABIM-XOAOAHBIN BO3AYX, 4 AETKHM-TEIIABIM BO3AYX
MMEET OTPHUIATEABHBIN 3apAA. EcAm Aerkmii BO3AYX HMeeT

MOAHHUH

>
>

OoAee BBICOKYIO TEMIIEPATYPY (A€TOM), Y€M XOAOAHBIH BO3AYX,
U3 TIAPOB BOABI MOAEKYABI IIPHUTATHBAIOTCA MEMHKAY COOOM.
OOpasyroTci  AOKAEBBIE  KaIIAM, M H3AHIIKH  3apfiAa
PACXOAYIOTCA Ha Pa3pAABI MOAHUHN. ECAM AETKUIT BO3AYX MMeET

\\ \\\ v CPAaBHUTEABHO HEBBICOKYIO TEMIIEPATYPY (3UMOI), 3apAABI
....t'....t Puc.23 4.%...:... YIaCTBYIOT U PACXOAVIOTCA B OOpA30BAHHH CHEKHHOK U3
KPHCTAAAMKOB BAAard. 1OrAa yke Ha MOAHHH HE OCTarOTCA

32pPAAOB.

3aBUXpeHHE M HCKPUBACHHUE MATHHTHOTO IIOAfl 3€MAH B HMOHOC(EPE IIPOUCXOAAT HE PaBHOMEPHO, 2
YEPEAYIOTCA PAa3HOI MATHHTHOM ITAOTHOCTBIO B camoil kpyroseptu.[17] B pesyapraTe ypoBeHDL IMAOTHOCTH
IPaBUTAIINM B YKA3aHHOM ITOAOCE CTAaHOBUTCA pasHBIMI.[38] Takasd IIepoXoBATOCTH I'PABHTAIIMH XOPOIIO
3aMETHO, KOIAAd CAMOACT, IIPOAETafs HaA OOAAYHON 30HOM, IIOIMAAAE€T B OOPA3OBAHHBIC IIOBBIIICHHBIM
AAQBAEGHHUEM, TaK HAa3BIBAEMBIC, «BO3AYIIIHBIE AMBDY, TAC IIOTOK BO3AYXa MACT BHU3 U IIOBBIIIICHHAA IPaBHTAIIHA
AAQBHUT Ha CAMOAET.

Takum 0Opazom, B IIOAOCE € IOHIKEHHBIM YPOBHEM IPABUTAIIMH OOPA3yrOTCA OOAaKa, a B IIOAOCE C
ITOBBIIIIEHHEIM YPOBHEM IPaBUTALINEI OOAAKA OTCYTCTBYIOT, AHOO PACIIOAOKEHBI OYEHb HU3KO. B pesyaprare
BO3HHUKAET XOPOIIIO BUAUMASA U3 KOCMOCA OOAAYHAS KPYTOBEPTb.

[Ipy mOBBEITIEHHON TPABUTAIINN, TO €CTh ITPH AHTHITUKAOHE, ABHKEHHE BO3AYXa BHU3 HAYMHACTCA C
CaMOro BEPXHEro cAof Tpomocdeprl. BO3AyX CTAaHOBHTCA MOAEKYAAPHO THKEABIM M HA BCEX YPOBHAX
HAYHMHACT CKUMATHCA U OITyCKATHCA BCE HITKE U HIDKE.

B pasBuThIX aHTHITHKAOHAX AABACHHE BO3AyXa B IIeHTpe MOxkeT Aocturath sHaveHui 1070 rIla u 6oace.
Ha BepxHHX cA0AX TpomOCcdepsl BOSAYX HE COAEPKHT ITAPOB H KOHACHCATOB M MMEET HHU3KYIO TEMIIEPATYPY.
Omyckanme 3TOro cA0f BO3AYXa IIPOMCXOAHT OYEHb MEAACHHO, TAaK KAaK OCHOBHOE YCHAHWE OITYCKAIOIIIETO



54

BO3AYXa TPATHUTCA HA BBHIAABAMBAHHCE TEIIAOIO ITPHUIIOBEPXHOCTHOIO CAOf BO3AYXa, IIPH 3TOM MOKET
00pasoBaTbCA TyMaH. XOAOAHBIH BO3AYX IIOCTCIIEHHO TIPEETCHA, M AOCTUTHYB IIOBEPXHOCTb 3EMAHU
pacIpoCTpaHAETCA 32 IIPEACABI IIOBBIIICHHOIO AABACHHUA B TOPU3OHTAABHOM HAIIPABACHHH, CO3AABAs BETPBHL
B camom memTpe aHTHIIKAOHA 00Opasyercd HEOOABIIOH YYaCTOK C BBICOKHM YPOBHEM ITAOTHOCTH
IPaBUTALINN, TAE€ HAOAFOAQETCA ITOBBIIIIEHHOE IpuTHKeHne 3eMAH. B 3To# 30HE IHOTOK XOAOAHOIO BO3AyXa
MHOTAQ CTPEMHTEABHO OIIYCKAETCHA HA IIOBEPXHOCTH 3€MAM M OOPAa30BBIBACT CHABHBIE BETPBI, IIEPEXOAALIMEC
Ha IITOPMOBBIE. B 3uMHee Bpems B PErHOHAX C CYPOBBIMU KAHMMATHYCCKUME YCAOBHAMHU 3TOT XOAOAHBII
BO3AYX MEAACHHO AOCTHIAET 3EMHYIO ITOBEPXHOCTb M CO3AAET YCTONMYHBYIO ACHYIO MOPO3HYIO IIOTOAY. B
5KBATOPHAABHBEIX IINMHPOTAX XOAOAHBIA BO3AYX, CMEIIHBAACH C TEIIABIM IIPHUIIOBEPXHOCTHEIM BO3AYXOM
0o0pasyeT HH3KyIO OOAAYHOCTD HAHM TyMaH. B pesyAbTaTe, AMHHN IIOTOKA BO3AYXa B AHTHIIMKAOHE
HIPUHUMAIOT POPMY CIIIPAAEH, PACXOAAIIHXCA OT IIEHTPA.

OOpsAcHeHne 0OPa30OBAHNA IIOTOAHBIX YCAOBHUIA, 2 IMEHHO IIMKAOHOB M aHTHITUKAOHOB, C TOUKH 3PCHUA
BAHMAHUSA I'PABUTAIINH, XOPOIIO COTAACOBBIBACTCHA C CYIIECTBYIOIIMMHU B atMocdepe aBaeHHAME. [losTromy
HEOOXOAUMO PacCMATPUBATH OAHON M3 TAABHBIX IIPUYHH OOPAa30BAHHUA IIOTOAHBIX YCAOBUH HE3HAYUTEABHOEC
OTKAOHEHHE YPOBHA IIAOTHOCTH IPaBHTAIIMN B aTMOCQEpE, BBI3BAHHOE 3aBUXPEHUAMHU MATHHUTHOTO ITOAA
3emAn B monocdepe.

Taxum 0Opazom, B 0OPa3OBAHUH IIOTOAHBIX YCAOBHUIA, IIMKAOHOB M aHTHIIMKAOHOB, 4 TAK/KE TOPHAAO H
TalyH TAABHYIO POAb HTPAET YPOBEHb IPABUTAITMH HA OIpeAeAeHHOM ydactke 3emau. [ToarBeprxaeHmem
9TOro MOKeT 3asBAcHHE (ppaniysckux mccacpoBarese Kau-TToar M6Geaex (Jean-Paul Mbelek) u Mapxk
Aarrmuse-Paii (Marc Lachieze-Ray), corpyannkos dpanrysckoii rocyaapcrsenHoin Komuccnn 1mo aToMHOMN
SHEPIHH, KOTOPBIE YTBEPKAAOT, YTO CHAA I'PABUTAIIMH B PA3HBIX PErHOHAX 3EMAM MOKET OBITh PAasHOM, B
3aBUCHMOCTH OT MArHUTHOI'O TIOASl IIAAHETBHL.[72]

OTHOCHTEABHO OCHOBHBIX MEXAHH3MOB BO3HHKHOBCHNSA TPOIMYECKHX LHKAOHOB AO CHX IIOp HE
chopMHUPOBAHO EAMHOH TOYKH 3peHusA. Bce mccAeAOBaTeAH CXOAATCA B TOM, YTO AAfl BO3HHKHOBEHHA
TPOIIMYIECKOTO ITMKAOHA HEOOXOAMMO 3apPOMKACHHE HE3HAYUTEABHOIO IIEPBOHAYAABHOIO aTMOCHEPHOIO
BUXPS, KOTOPBIH MOKET HIPATh POAb CIYCKOBOIO MEXaHH3Ma. B 9acTHOCTH, IPHUYHMHON BO3HHKHOBEHHSA
IIEPBOHAYAABHOIO BHXPSA MOIYT CAYKHTH PE3KHE TEMIIEPATYPHBIE KOHTPACTHI IIOBEPXHOCTH, HAA KOTOPOI
ABITKETCA BO3AYX. HekoTopeie moAararoT, 9ro Ha9aAbHBIE BUXPH MOTYT CO3AABATHCA MOIITHBIMU CKOIIACHIAMMU
Ky4eBBIX 00AAKOB. OIIPEACACHHYIO POAD B 3aPOKACHHH TPOIIHMYECKUX ITHKAOHOB MOTYT UIPATh OAPOKAMHHAA
HEYCTOIMYHBOCTh M KOHBEKTHBHASA HEYCTOMYHBOCTH aTMOC(EPHOTO BO3AYXa.[66]

B mocaeanee Bpemsa 0OCYKAQETCA CACAYIOIIAA THITOTE32 OTHOCUTEABHO 3aPOKACHHSA ITEPBOHAYAABHOTO
Buxps. CTATHCTHYECKHI aHAAU3 ITOKA3BIBACT, YTO YACTO TPOIHMYECKHE IIMKAOHBI BO3HHKAIOT B 30HAX
IPaBUTALIMOHHBIX AHOMAAHH, TAE IIPETEPIIEBACT CYIIECTBEHHBIE M3MEHEHHA CHAA TAKECTH. B atmx mecrax
BO3HHKAET TaK HAa3BIBACMBII TI'DaBHTALIMOHHBIA BeTep (€ro CKOPOCTb COCTaBAfIET HECKOABKO METPOB B
CEKYHAY), KOTOPBIM MOJKET CICHEPHUPOBATh IIEPBOHAYAABHBEIN BHXpb. (CKOpee BCEro, COBOKYIIHOCTH
IIEPEYUCACHHBIX (DAKTOPOB B TOM HAH HHOM COYETAHHH CO3AAET BO3MOKHOCTH AAf BO3HHKHOBCHHSA
IIEPBOHAYAABHOIO BO3MyIennd. Ho mepBoHAYaABHBIN BUXPbh HE BCEIAd IIPHBOAUT K BO3HHKHOBEHHIO
TPOIIMYECKOTO IINKAOHA U IIEPEPACTAHUIO €r0O B Ta(yH. AAS BOSHUKHOBEHHS TPOIIMYECKOTO IINKAOHA OYCHD
BAXKHO, YTOOBI TEMIIEPATyPa IIOBEPXHOCTH OKEaHA HA MECTE €r0 BOSHUKHOBEHHA ObiAa Bbie 20,5°C u, 9To0BI
B HIDKHUX CAOAX aTMOC(EPHI BO3AYX OBIA B COCTOAHUH, OAU3KOM K COCTOAHHUIO HACHIITICHUA.

Mmerorca AaHHBIE, IO3BOASIFOINME CYMATATh, YTO IIOHIKEHHOE AABACHHE B IICHTPE MHKAOHA U
COITPOBOKAQIOIINE €IO MOIIHBIE aTMOC(EPHBIE ABACHHSA CITOCOOCTBYIOT BO3HHKHOBECHHIO 3EMACTPACCHMIA,
€CAHM 3€MHAS KOpPa HAXOAHUTCA B COCTOSIHUM HEYCTOHYHBOIO PaBHOBECHSA. DBIAO ITOACYHTAHO, YTO ITAACHUE
Oapomerpa Ha 50 MM pT. CT. yMEHBIIIACT AABACHHE, OKAa3bIBAEMOE aTMOCKEPOH Ha KBAAPATHYIO MHUAIO (2,6
KM’) TIOBEPXHOCTH, Ha 2 MAH. T. B CPEAHEM AABACHUE B IIEHTPE TPOITMUYECKOTO ITHKAOHA cOoCTaBAfeT 950-960
rl1a, cooBoApHO wacTo oHO maaaer A0 890 rlla, pekopAHO HU3KOE AABACHHE B IIEHTPE TPOITMYECKOTO ITMKAOHA

- okoAo 875 rlla.[69]
7.6. Poab rpaBuTanuu B 00pa3oBaHNH IIOTOAHBIX YCAOBHIA

HMcrouHnKOM BETPOB M ABMKECHHA BO3AYXa B TOPH3OHTAABHOM ITAOCKOCTH ABAAETCA BEPTHKAABHOE
ABIKEHHE BO3AyXa B 30HE TIPaBUTAIIMOHHBIX aHOMaAMH. Martna 3eMAH ABASETCA HMCTOYHHUKOM
nH(PPAKPACHOTO TEIIAQ, a Tpomocdepa ABAACTCA MCTOYHHKOM XOAOAA. BO3AYX HAXOAMTCA MEKAY TEIIAOM K
XOAOAOM. BeprtmkasbHOE  ABHIKEHHE BO3AyXa IIPOHMCXOAHUT B PE3YABTATE HU3MEHEHHUA BAHAHNA
IPaBUTAIIMOHHOIO ITOTOKA, TO €CTh, BECAa BO3AYXA.
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[Ipu BAMAHHH ITOBBIILIEHHOIO YPOBHSA I'PABUTAIIMH BEC BO3AYXA YBEAHMYHUBACTCH U XOAOAHBIH BO3AYX M3
Tponoapepbl OIIYCKAETCH BHU3, OXAAKAAA ITOBEPXHOCTh 3eMAH. XOAOAHBIN TpOHOCCpCprIﬁ BO3AYX CYXOI,
ITO3TOMY MOKET CO3AABATh TOABKO BETPHI, IIITOPMBI, B 3aBUCHMOCTH OT CKOPOCTH OIYCKAaHHUA Ha IIOBEPXHOCTD
1 00pa30BaTh IIPUIIOBEPXHOCTHEIEC OCAAKU B BUAE POCHI M HHEH.

[Ipu BAMAHHN IIOHIKEHHOIO YPOBHS IPABHTAIINM BEC BO3AYXAa YMEHBIIACTCA U TEIABIH BO3AYX,
ITOAOIPEBAEMBIH TEIIAOM M3 HEAP 3EMAH, IIOAHHUMAETCA BBEPX. TEIABIN IIPUIIOBEPXHOCTHBIH BO3AYX HECET
HCIAPEHHE U CO3A2€T KydeBole oODOAaxka. OAHAKO, TOABKO KOA€OaHHE YPOBHA TIPABHTAILIMH CIIOCOOHO
oOpazoBaTh ocaaku. Koraa oOaaxa ITOITAAAIOT B 30HY MOBBIIIEHHON TI'PAaBHTALINM, ITOBBIIICHHBIN YPOBEHB
IPaBUTALINN IIPIKUMAET OOPATHO BHHU3 OOPA3OBABIINECH OOAAKA, IIEPEMEINHBAA H YIIAOTHAA HX. Tak
CO3AAIOTCA CHAOIIHBIE AMBHEBBIE OOAAKa, KOTOPBIE CIIYCKafACh BHM3, HAYHMHAIOT CKUMATHCA. 3apAaKeHHbIC
MEAKHE YACTUILIB BOABI OOBEANMHAKOTCA B KAITAM U IIOA BO3AEHCTBHEM CHABI TSKECTH MAAAFOT Ha 3emMAro. Ecan
BBICOTHBIF XOAOAHBIH BO3AYX OITYCKA€TCA CTPEMHTEABHO, IIPOMCXOAUT KPHUCTAAAU3ALINA BOASHBIX YACTHII B
0OAaKax 1 0Opa3yeTcs IPas HAU CHET.

Ilpy IpPOXOKACHHH LIHKAOHOB OOpPasyIOTCA AAMHHEIC IIPUAHBHBIC BOAHBI B OKCaHAX, OAHAKO, Oe3
CKOPOCTH BOAHOBOTO PaCIPOCTPaHEHHUA. DT IPUAUBHBIE BOAHBI ABH/KYTCSA BMECTE C IIMKAOHOM H HE UMEFOT
VAAPHYIO CHAY, IIO9TOMYy OHH OCODO HE OIIyTHMBI B OKpy:xeHHH.[69] [lpu aHTHIIMKAOHE aHAAOTHYIHBIM
00pazom 0Opasyercs OrpOMHas BITAAHA B AKBATOPUHU OKEAHA.

Ha ocHoBaHmMM H3AOKEHHOIO MOKHO IPEAIOAOKHUTH, UTO IIOHIKEHHOE aTMOC(EpPHOE AABACHHE
(IIMKAOH) 0OpasyerTcad B PE3yAbTATE BPEMEHHOIO YMEHBIIEHHA YPOBHA IIAOTHOCTH I'PAaBHTAIMHM 3EMAH Ha
OIIPEACAEHHOM Y9YACTKE. DTO CIIOCOOCTBYET MOAEKYAAPHOMY OOAEIYEHHIO BO3AyXa IO BCEH BBICOTE
aTMocepsl U BEPTUKAABHOMY ABH/KEHHIO BBEPX IIPUITOBEPXHOCTHOTO HACBIIIIEHHOIO BAAroi BO3Ayxa. B
BEPXHHX CAOAX TPOIOCREPHI BO3AYX OXAAKAACTCA H KOHACHCHPYETCA, 00pasys 0OAaka.

B mentpe mmkaoma oOpasyercsi HEOOABIIOI YYaCTOK C AHMAMETPOM ACCATKA UM COTHH METPOB, TAE
IpaBUTAIINA U HPUTHKEHNE 3EMAN MOKET 3HAYUTEABHO yMeHbIaTcA. Ha 5TOM ygacTke BO3AYX CTPEMUTEABHO
ITOAHHIMAETCA BBEPX, YTO CIIOCOOCTBYET OOPA30BAHUIO TOPHAAO U TalyHa.

[Toeimrennoe  atmocdpepHoe  AaBAeHEE (AHTHIIMKAOH) OOpa3yerci B PE3yAbTaTe BPEMEHHOIO
VBEAUYEHHUA VPOBHA IIAOTHOCTH TPAaBHUTAIIMH 3EMAM Ha OIIPEACACHHOM Y4YaCTKE. DTO CIIOCOOCTBYET
BEPTUKAABHOMY ABIKEHHIO BHH3 XOAOAHOTO BO3AyXa H3 BEPXHHX CAOeB Tpomrocdeprel. OH BBHIAABAUBAET
TEIIABIH IIPUIIOBEPXHOCTHBIH CAOI BO3AyXa, HE AaBad €My IIOAHHMAThCA BBepxX. B memrpe amTHImkaona
0DOpasyeTcs HEOOABIIIOH YIaCTOK C MAKCHMAABHBIM YPOBHEM IIAOTHOCTHU TPABUTAIIHMH W IPUTHKCHIA 3EMAM.
3AECh XOAOAHBII BO3AYX U3 TPOHOCEEPHI CTPEMUTEABHO ITOCTYIIAET Ha IIOBEPXHOCTD 3€MAH, YTO IOPOKAAET
TaK 7K€ IITOPMOBBIE BETPHI U YPAraHBL.

Takum 00OpasoM, TIAaBHEIM HCTOYHUKOM OOpAa30BAaHUA IIOTOAHBIX YCAOBUI ABASFOTCA BHXPEBBIC
MarHuTHBIE BO3MYIIeHHA B nOHOChepe. OHU ITOXOKU HA IPOABACHUA ITOAAPHBIX CHUAHHUI U CIIOCOOCTBYIOT
HM3MEHEHUIO HAIIPABACHUSA ABIKEHUA IPABUTAIIMOHHBIX IIOTOKOB. B ITeAfX mpeAoTBparieHns HeKeAATEABHBIX
ITOTOAHBIX YCAOBHUI, MATHHUTHBIE BO3MYIIICHNUA B MOHOC(EPE MOMKHO aKTUBHO OOpPadOTaTh PEHTICHOBCKIMU
AYYAMH B BEHICOKOYACTOTHBIMH PAAHOBOAHAMH U3 3EMAM.

OO0pazoBaHue ITUKAOHOB M AHTUIIMKAOHOB — OOBIMHOE COCTOAHHE aTMOC(EpPBI HAIIEH ITAAHETHL.
[Toroansie ycAOBuA OOPa3yrOTCA B PE3YABTATE OIYCKAHUA XOAOAHOI'O BO3AYXa BEPXHUX CAOEB aTMOC(EphI HA
IIOBEPXHOCTh 3EMAM U IOAHATHA BBEPX B aTMOC(EPY HATPETOrO AYYHUCTBIM TEHAOM 3EMHON MaHTHH
IIPUIIOBEPXHOCTHOrO BO3AyXa. (OCHOBOM BCEX BEPTHKAABHBIX ABIKEHHIT BO3AYXa ABAACTCA aHOMAABHOE
HM3MEHEHUE YPOBHA BAUAHUA IIAOTHOCTH TPABUTAIIMH Ha OIIPEACACHHOM yuacTke 3emAn. [lyrem BAMAHMA Ha
noHOCEPY HAA ITUKAOHOM C IIOMOIIBIO PEHTICHOBCKUX AyYEH, BO3MOKHO MOKHO IIPEAOTBPATHTD YIPO3Y
00pasoBaHus Tali(PyHOB H TOPHAAO.

7.7. CBA3p HEOOTPACEHNHU C TPABUTAITMOHHBIMYI AHOMAANAME

Kak mokasepBaeT IIpakTHKa MHOTOACTHHX HAOAIOAGHUI, B PErHOHE OOPAa3OBaHHUA IIUKAOHOB H
AHTUIIUKAOHOB BO3HHUKAIOT TAWHCTBEHHBIC BO3AVIIHBIC 3BYKH, IIOXOKHE HA B3PBIBEL B armocdepe.
ATtMOcdepHBIE B3PBIBBI, HAIIOMHHAIOIIICE 3BYKH IIPUIAYIIECHHBIX BBICTPEAOB CTAPUHHBIX IIYIICK, B HAYIHOM
KPyIy HasblBacTCA HeOOTpAceHHeM. Bo Bpems HeOOTpsACEHHA 0OPa3yeTCs HUCXOAAIINN BOSAYIIHBIH IIOTOK,
ABHTarormuiics co ckopocteio B 100 m OoAee METPOB B CEKYHAY. DTOT IPOIECC YACTO COIIPOBOKAACTCA
ACTKAM TOAYKOM H3-IIOA 3EMAHM, OTAYIIHTEABHBIM B3PBIBOM B HEO€ M CTPAHHBIM HE3EMHBIM CBEYUCHHEM.
[Tomumo aTMOCEPHBIX B3PBIBOB YYCHBIC AOBOABHO IIPHCTAABHOE BHHMAHHUC VACAAIOT AHAAOTHYHOMY
deHOMEHY — YCTONIHUBOMY HU3KOYACTOTHOMY I'yAY 13 aTMOCdepsL.|73]
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Vkazamupli 1mporecc B aTMocdepe MOKHO OOBACHHTH TOABKO TI'DAaBHTAIIMOHHBIMH aHOMAAUAMH.
Aormaeckas Hemb: «HEOOTPACEHUE — IIYHAMH — 3€MACTPACCHUE» ABAACTCA CACACTBHEM PE3KOIO M3MEHEHUA
YPOBHA BAUAHHA IIOTOKA IpaBUTAlMy 10 Beprukasu. (OOpasopapmmiicas B mOHOCGEPE SACKTPOMATHUTHOE
3aBUXPEHHE ABAACTCA HAYAAOM IIPOIIECCA M3MEHEHHA YPOBHA BAHMAHHA ITOTOKA rpasuTanuu. OHO IO Beer
IAyOMHE CBOEro IIPOHUKHOBEHHA CO3AA€T H3ydYaeMble HAMH IIPHPOAHBIE ABAeHHA. B 3aBucmMoctnm or
MOIIIHOCTH OOPa3OBaBIIIErOCA MATHHUTHOIO BUXPA B MOHOC(EPE U TAYOHHBI (DOKYCHPOBKH BAUSHHSA ITOTOKA
I'PaBUTAIIMN  MOKET BO3OYAHUTBCA IIPUPOAHBIE fBAEHHUA B atmocdepe, rmapocdepe m amrocdepe B
OTAGABHOCTH HAM BMecte. Takad (pOKycHpOBKa MAIHHTHOIO BHXpsA B aTrMocdepe CO3AAeT MOIITHBIH
HU3KOYACTOTHBINA I'VA, IIOXOKUI HAa PEB PEAKTUBHOTO ABUTATEAS.

CaMbIM APKHM IIPEMEPOM MOIIHOIO HEOOTPACEHUs, BO3MOKHO, ABAAETCA (pakT TYHIYCCKOrO B3phiBa,
TAK KaK BCE IIPEAIIECTBYIOIIICE B3PBIBY IIPU3HAKM YKAa3bIBACT Ha 9TO. AO B3pBIBA B PErHOHE HAOAFOAAAHCDH
IIEPHOAMYECKHE BBICOTHBIE CBedeHHsA B armMocdepe u moHocdepe. B kaHyH B3pbBa B HIDKHHX CAOAX
arMocdepbl HaDAFOAAAMCH PE3KHE IIOTOAHBIE M3MEHEHHSA, KHMBOTHBIE M IITHIIBI, ITOKHHYAM PafOH B3pHIBA.
Bspes conmpoBoxaascsa cericmmdeckumu  sBAeHuAMH. Ilocae B3phiBa IIpoHM3OIIAM HM3MeHeHHA peabeda
MECTHOCTH, BITAOTH AO HCYE3HOBEHHSA HEKOTOPEIX COIOK.

Ecam 310 OBIAO IIPOCTO TAAGHHEM METEOPHTA, TAKOE CTOAKHOBEHHE HE MOTAO HMETh
IIPEAIIIECTBYIOIINX IIPU3HAKOB.

VIII. Poas rpaButanuu B 0Opa30oBAHHUU IMAAHETHI U 3BOAIOIINU >KU3HU Ha 3eMAe

Or 3aKOHOB IIPHPOABI HUKYAA HE YKPOEIIIbCA. Meragap

I'paBurarus — 3TO SHEPTHA M CHAA, KOTOPas YIPaBAAET BceMu rporieccamu Ha 3emae. OHa AEPKUT
HaC Ha 3eMAE, OIIPEACAACT OPOUTHI IIAAHET, OOeCIIeInBacT yeTonanBocTh COAHEYHON cucTemsl. VIMeHHO OHA
HUTPAET TAABHYIO POAb B XHMHYECKHX, (DU3UYECKUX M OMOAOTHYECKHX IIPOIIECCAX, OIPEACAA, OYEBUAHO,
IIPOIIIAOE, HACTOSINEE B OYAyIIee Harreil maaneTsl. OHa BCETAa IIPUTATUBACT, BPAIIACT, CAKUMAET U ACHCTBYET
Ha BCIO MaTE€PHAABHYIO U HEMATEPHAABHYIO cpeAy. IIoA BosaeficTBHEM 3TOM e CHABI IIPOHCXOAAT
I€OTEKTOHHYECKHE IIporiecchl Ha 3emae, POPMUPYETCA AUK 3EMAH, MAYT METEOPOAOTHMYECKHE IIPOIIECCHL
Taxke IIOA BAUSHHEM I'paBUTAIINN (DOPMUPYIOTCA U Pa3BUBAIOTCH KUBBIE OPTaHU3MBL

B mayke caoxkmAOCH M CyIIECTByeT OOINEHPHHATOE MHEHHE 00 OOpa3sOBAHHM HAIIEH IIAQHETBHI U
3APOKACHUN HAa HEM JKHU3HHU, TPAKTYIOIIEE BECh IIPOILIECC 3BOAIOIMM C TOYKH 3PEHUA HEU3MEHHOCTU
I'PaBUTAIIMOHHOIT IIOCTOAHHOM. B pesyApTare, IepHOABI Pa3BUTHUA OTACABHBIX IIPOIIECCOB U 3IIOX 3BOAIOIIUN
HM3MEPEHBI CYIIECTBYIOIIEH HBIHE M OOINEHPHHATON  MEpPOH MCYHCACHHUSA BPEMEHH, Oe3 ydeTa AMHAMUKI
M3MEHEHUA TPABUTAIIMOHHOM ITOCTOAHHOM HAITIEH ITAAHETHI K COAHEYHOI CHCTEMBI.

Bmecre ¢ tem, ¢ TOYKK 3peHHA HACTOSAINEH TEOPHUH, IIPOTEKAHHE IeO(HU3UIECKUX IIPOIIECCOB IIPU
0Opa3OBAHUH HAIIIEH IIAAHETDI, 4 TAKKE 3aAPOKACHIE U 9BOAIOLNA KU3HHU HA HEH IIPOMCXOAHUAHU B YCAOBHAX
ITOCTOAHHO HM3MEHSAIOINETOCA YPOBHA BAMAHUA HAOTHOCTH TpasuTanmd. [Ipmyem mo acrpomomMmaeckum
MepKaM, CKOPOCTb H3MEHEHHUA €€ YPOBHA MOrAa OBITH BeCbMa OOABIIONH. DTOT (Pakrop OOYCAOBHA
CYIIIECTBEHHOE OTAMYME XAPAKTEPHBIX BPEMEH IIPOTEKAHMA BCEX YIOMAHYTBIX ITPOIECCOB OT HBIHEITHHX
BPEMEHHBEIX ~ XapakTepucTtuk. Hapaay ¢ HccAeAOBaHMAME BAMAHHA TEMIEPATYPH Ha  ITPOTEKAHHA
OHMOXHMMHYECKUX IIPOIIECCOB B 3BOAIOIIHMHU KHBOIO MHPA, MBI OOA3ATEABHO AOAKHBI — y9€CTh H3MEHEHUE
BAUAHUA IIAOTHOCTH I'PABUTAIIUM.

8.1. OGpazoBaHMe IIAAHETHI

C yueTom AMHAMHKH IPaBUTAIIMN HAINIA IIAAHETa OOPA30BAAACH TAKUM OOPA3OM.

ITepea «OOABIIIM B3PBIBOM» BCA MACCa U3 IIPOTOHOB, HEUTPOHOB H 3AEKTPOHOB COCTABAAAU CAHHOE
neaoe. Ilocae «GOABIIIOrO B3pBIBa» IO BCEH BCEACHHOM OBIAM Pa3OpPOCAHBI MEAKHE H OOABIIHE KyCKH
CAMHOIO IIEAOTO CO CAOKHBIMH COCAMHECHUAMH 3ACMEHTAPHBIX YACTHIL, KOTOPBIC IIYTE€M PACIaAd HAYAAN
OOpa3OBBIBATH M3BECTHBIC HAM XHMHYECKHE JACMEHTHL DoAee THKEABIC SAEMEHTHI IIPH PACIIAAC BBIACAAAN
SHEPIHIO, OOPA30BHIBAA  PACKAACHHOI MACCHL, BOKPYI KOTOPOH COOHPAANCh MEAKHE ITBIACOOpPA3HBIC U
ra3000pa3HbIe YACTHUIIBL

OcHOBO 1 IPUYHHONE 0OPA30BAHUSA IPABHTAIINN ABAAACA I[CHTP PACKAACHHOTO OOABIIIOIO KyCKa, TAC
00pa3oBaAcs TepMOAAEPHBIH cruHTe3. VI3-32 OeCIOPAAOYHON AMHAMUKI U ABI/KEHHUS KyCKa BOSHHK CAAOBII
MarHUTHBI 1OTOK. CO BpeMEHEM OH YCHAMBAACA H OKa3blBAA HAIIPABAAIOINEE BO3ACHCTBHE — ITOTOKY
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HeiTpuHo. IToA BO3AGHCTBIEM OTPOMHOIO AABACHHUSA I'PABUTAIIMM TAKEABIC SAEMEHTHI B IIEHTPE OOABIIHX
KYCKOB IIOCTEIICHHO MEHAAHM CBOM BO3MOKHOCTH BCTYIATh B TEPMOAACPHBIN CHHTE3. ATOMBI CTAAH TEPATDH
CBOHM JACGKTPOHBI IIPU CHABHBIX TIPAaBHUTAIIMOHHBIX AABAGHHAX, B PE3YABTATE€ HYErO IIPOHCXOAHAO
BBICBOOOKACHIE BHYTPHATOMHOH SHEPIMH B  BHAE ITAA3MBEI, KOTOpPasg CO BPEMEHEM CTaAd TAABHBIM
HCTOYHUKOM BHYTPHIIAAHETHOTO TerAa. CHABHOE AABACHHME IPABUTAIINMA B 9TOM CAy4Yae HIPasa POAb
ODOAOYKH, U3 KOTOPOI IIAAa3Ma HE MOTAQ BBIHTH. TakuM 0Opa3oM, B LIEHTPE HOBOOOPA3OBABIIICHCA ITAAHECTEI
BO3HHUKAQ «OeAas ABIPa». BOABIIION OCTBIBAIOIIHI KyCOK IIOA BOSACHCTBHEM IPABUTALINN, MEAACHHO HaOHpas
CKOPOCTb HA9aA BPAIIATHCA BOKPYT COOCTBEHHON OCH.

[leHTpaABHBEII Y9IaCTOK, TA€ IIPOXOAHMA BBIAGACHHE IIAA3MBI, OBIA OIPOMHBIM, 2 ITOTOK I'DaBHTAIIHH,
HAIIPABACHHBIH K IICHTPY OOABIIIOTO KyCKa, OBIA HAOTHBIM. [lOA BO3ACHCTBHEM TIPABHTAIIMH BCE, HTO
BPAIIAAOCh HA AAABHHX ITOACTYIIAX BOKPYI OOABIIIOIO KyCKa — MEAKHE KYCKH, IIBIAB, I'43 — BOAOPOA U TEAHII,
II0 CITMPAABHOM OpOHTE NPUTAIMBAAUCH K HEMY. DOABIION KycOK CTpeMHTEABHO HAOHpPaA OOOPOTEI, UTO
ITO3BOAHAO €My COAAQHCHPOBATHCHA COOCTBEHHONW MACCOH M IPHOOPETaTh IMapoOOpasHBIH BHA. Boabroit
KYCOK IIPHOOPEA BHA IIAAHETHI, IIPaBAd, OC3 IIPHBBIYHBIX HBIHCIITHUX AAHAIIA(TOB, OKYTAHHOH IIBIABIO H
ra30M, KOTOPBIE ITAOTHO IIPHUKUMAAHCEH K IIAAHETE 1 OCEAAAU.

Cospaprmascs cuTyarus 0OyCAOBHAQ OOPA3OBAHIE OCHOBHBIX 9AEMEHTOB 3EMAH: TBEPAOH ITOBEPXHOCTH
— cymm u Ta30BOH  0DoAO4YkH — arMocdepsl. l'asoBas 00OAOYKA IIAAHETHI IIPU 3TOM OBIAQ
HA9ACKTPHU30BAHHOM, AOCTATOYHO TOHKOI H ITAOTHOII, 2 TBEPAAfA HMOBEPXHOCTb - TOPAYECH M CPABHUTEABHO
raaAkoil.[32] TloBepXHOCTb IAAHETHI OBIAQ IIOYTH POBHOM, O€3 BBICOKHX OOpPAa3OBAHMI U IAYOHH, ITO3TOMY
ITOAHOCTBIO TIOKPBIBAAACH KHAKOCTBIO, KOTOPAs ITOA BAHAHUEM CHABHOI I'PABUTAIIMH OBIAA I'YCTOH U BA3KOI.
[Trotnas atMocdepa HMEAA TOAIIMHY BCEIO HECKOABKO COTHH METPOB M HE HMeAa ODOAAaKOB, a ee
IIOBEPXHOCTh CHABHO HOHH3HPOBAAACh B PE3YABTaTE€ IIOIAAAHHMA KOCMHUYECKHX H3AydeHuil. Bokpyr
OOABIIIOTO KycKa, OyAymero COAHIIA, NMEIOIIErO CBOIO TPABUTAIIHIO, BPAIAANCH MHOKECTBO HEOOABIITHX
KYCKOB, OTA€ABHBIE U3 KOTOPBEIX CO BPEMEHEM CTAAN ITAAHETAMU COAHEYHOM CHCTEMBL.

C TedyeHumem BPEMEHHM IIOCTEIIEHHO YMEHBIIIHMAACH YPOBEHb HAOTHOCTH rpaBuranuu COAHIIA, 9TO
IIPUBEAO K YMEHBIIIEHHIO CKOPOCTH BpareHusa 3eMAn BOKPYyr COAHIIA 1 HEKOTOPOMY YAAAEHHUIO €€ OPOUTHI
or Coamnma. Temreparypa Ha IIOBEPXHOCTH IIAAHETHI, IIOAAEP/KUBAEMAsA BHYTPEHHUM HCTOYHHKOM, yIIaAd AO
HECKOABKHX AECATKOB IPaAycoB.[35] Bmecre ¢ tem, cpeanss Temmeparypa Ha BCEH IOBEPXHOCTH ITAAHETHI
ObIAA AOCTATOYHO BBICOKOM, ueM ceffgac. [1osToMy cMeHa KAMMATHYECKHX BPEMEH IOAA Ha IIAAHETE He
poucxoAuAa. [Ipu sTom ypoBeHD rpaBUTAIINN €I1le OBIAAZ BECbMA BEICOKOM IO CPABHEHUIO C HBIHEIITHEH.

8.2. O6Gpa3oBaHUE TAKEABIX IAEMEHTOB, PAAMOAKTUBHOCTH 1 BHYTPHUIIAAHETHOI'O TEIAA

Ectp OCHOBaHHA IIPEAIIOAATATBH, YTO YPOBEHb COOCTBEHHOM IPABUTAIIMM HAIIEH IIAAHETBI IIOCAE €€
00pa3oBaHUA OBIA OYEHb BBHICOKHMM. YCKOPEHHE CBOOOAHOIO IIAACHHUSA Ha IIOBEPXHOCTH 3EMAH OBIAO
3HAYUTEABHO OOABIIIC HBIHEIIHErO. [103TOMy IIAOTHOCTB BEINIECTBA IIAAHETHI TAK/KE OBIAA OOABIIIOHN, 4 ee
AMAMETP OBIA IIOYTH ABA Pa3a MEHBIIIE HBIHEIITHETO.

B armx ycAOBHAX XHMHYECKHE SACMEHTHI B TAYOHMHE IIAAHETHI CAHBAAUCH U OOPA3OBBIBAAU THAAKEABIC
aremMeHTE. OHH CKOHLIEHTPHPOBAAUCH OAMIKE K IICHTPY, TA€ HE MOTAH IIPOSBUTH PAAMOAKTHUBHBIEC CBOMCTBA,
a Ooaee Aerkme — OAMKE K IOBEPXHOCTH 3eMAH. PaAHMOAKTUBHBIN paciiap — PE3YABTAT IIOCACACTBHSA
YMEHBIIIEHNs IPABUTAITMOHHOTO AABACHHSA, KOTOPBIH IPHBOAUT K PA3ACACHHIO M PACIIAAY HYKAOHOB fAEP
TAKEABIX SAEMEHTOB.

I'paBuTariusa B3aMMOAEHCTBYET C AAPOM aTOMa, IIPHKUMAf €ro K dAEKTPOHHOI oboAouke. [Tpu srtom,
AAPO aTOMa HEIOCPEACTBEHHO 4Ye€pe3 BHYTPHATOMHBEIE CBA3M — OKA3bIBAET AABAEHHE HA 3AEKTPOHHYIO
000AOYKY. DTOT IIPOIIECC COIPOBOKAACTCHA BHIACACHHEM BHYTPHATOMHON 3HEPIUU B BHAE IIAA3MBI, KOTOpAsd
ABAACTCA OCHOBHBIM HCTOYHHUKOM TemAa 3eMAH. ECAM MBI PaAHOAKTHBHBIE OTXOABI CIYCTUM B IIAXTy C
IAYOMHOM ACCATKH KHAOMETPOB, TO OOHAPYKUM, YTO OHHU IIOTEPAIOT CBOIO PAAHOAKTUBHOCTD, AU HA0DOPOT,
Ha YPOBHE AYHHON OPOUTBHI yCHAAT IIPOILIECC CBOETO PACIIAAA.

TsKeABle 9AGMEHTEI, PAHEE HAXOAHBIIHECA B IAYOHMHE ITOA BBICOKHM I'PABUTAIIMOHHBIM AAQBACHHEM I
BBIOPOIIIEHHBIE HA IIOBEPXHOCTh 3EMAH B IIPOIECCE PACIIUPEHUA IIAAHETHL, PACIIAAAAUCH HA APYIHE, MEHee
cAOkHBIE 9AeMeHTHL. [Ipum aToM mporecc umX paciasa COIPOBOMKAAACH BBICBOOOMKACHHEM BHYTPHATOMHOM
SHEPIUH B BUAE PAAHOAKTUBHOIO H3Ay4deHHA. ByAkaHmYecKue M3BEP/KEHUSA BHIHOCHAU H3 IAYOHMHEI CBOETO
upeBa TAKEABIE 9AeMEHTH.. OHH IIO Mepe HOAHATHA K IOBEPXHOCTH IHPOABAAAM PAAHOAKTUBHOCTH WU B
IIPOIECCE CTPEMHTEABHOIO MHOIOCTYIIEHYATOIO pPAacliaAa OOPA3OBBIBAAM MEHEE AETKHE SAEMEHTBL ODTOT
IIPOIIECC COIIPOBOKAAACH BBHIACACHHEM OIPOMHON SHEPIHH B BHAC TEIIAA M MEXAHHYECKOTO PACIINPEHHSL.
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[leproa pacmasa  THKEABIX 9ACMEHTOB MHAAHAPABL  ACT HA33aA OBIAM  KOPOTKHMH, €CTECTBEHHBIN
PAAHOAKTUBHBIH (DOH aATMOC(EPHI OBIA BHICOKHIM.

HQAI/I‘IHC B HCHTPQABHOM AN BHyTpCHHCM HAPC 3CMAI/I TAKEABIX paAI/IOaKTI/IBHbIX 9ACMCHTOB, HBIHC
ITOATBEPIKAACTCA OKCIEPUMEHTAABHBIME AAHHBIMH. OO 3TOM CBHACTEABCTBYIOT CBEACHHSA, IIOAYYICHHBIC
AnoHckuM HelTpuHHBIM AetekropoM KamLAND. B 2005 roay B skcnepmmente KamLLAND yaarocs
3aPErUCTPUPOBATh IACKTPOHHBIC aHTUHEHTPUHO, HCIyCKAEMbIe AAPOM 3eMAH Ipu Oera-pacmase ypara-238
u TopuA-232, 94TO IMO3BOAHAO BIIEPBBIE OIIEHUTH BEPXHIOIO TPAHUITY TEIIAQ, KOTOPOE MOKET BBHIACAATHCH IIPH
PAAMOAKTHBHOM DACITaA€ B AADPE 3eMAM. PesyAbraTsr 06pabOTKH AAHHBIX, TTOKA3aAH, 9TO HA 1 CM® B CEKYHAY
HA TIOBEPXHOCTH 3EMAHM IIPUXOAUTCH OKOAO 16,2 MAH. HEHTPHHO, «POKACHHBIX» Ha IIOBEPXHOCTHU AAPA
3eman. TemaoBas MOIIMHOCTD PAAMOAKTUBHOIO PACIaAd ypaHa U TOPHA B AAPE 3EMAHM MOKET, COTAACHO
oreHKaM yueHbIX, Aocturats 60 TBr (Hauboaee BeposTHOE 3HaueHHE - 24 TBT).[74]

8.3. BamaHmMe rpaBHTAIIMH HA CKOPOCTH PAAMOAKTHBHOIO PACIIAAA

bBera-pacmaa (B-pacman) — caMOIIpoOnN3BOABHOE IIPEBPAILCHUE AACP, COIPOBOKAAIOIICECH UCITYCKAHUEM
(MAM  IIOTAOIIIGHHEM) SAEKTPOHA W AaHTHHEHTPUHO HAHM IIO3UTPOHA M HEHTPHHO. (-pacmas THII
PAAHOAKTUBHOIO paciiaAd, OOYCAOBACHHOIO CA2OBIM B3aHMOACHCTBHEM, M3MEHSAIOIIEIO 3apfA fApa Ha
eanHniy. bera-pacmaa fAep — caMOIIPOM3BOABHOE B3aMMHOE ITPEBPAIICHUE BHYTPUAACPHBIX HEUTPOHOB U
IIPOTOHOB, IIPOHUCXOAAINEE IIO OAHOMY H3 IIEPEUYHCACHHBIX HIDKE HAITPABACHHN C HCIyCKAHHEM HAHN
HOTAOTIIEHNEM IAEKTPOHOB (€7) HAM MTO3UTPOHOB ('), HefiTpuHo (V) mAM anTHHEHTPHHO ().

DAexTpoHHBII B-paciras;  B-paciraa: n—>p+t+e +
[Mosurponnsiii B-pactas; B pacmaa: p—onte +v
DAEKTPOHHBIH 3aXBaT: pte—>n+v

B coBpemeHHOM HPEACTABACHHH HAyYHON OOIINECTBEHHOCTH, 3aHHMAFOINEHCA (PU3UKOM aTOMHOTO
AAPA, CKOPOCTb PACaAd PAAHOAKTHBHBIX 9ACMEHTOB XapaKTEPU3YETCA IOCTOAHHON BEAUYHMHOI — IIEPHOAOM
moAypacasa. B cBoro ouepeap, Ha pybOexe 20-21 BEKOB, KOrAa TEXHOAOTHS M3MEPEHHI AOCTHIAQ
OIIPEAGAEHHOTO KadecCTBa, OBIAO OOHAPYKEHO ABAECHHE HECOOTBETCTBHUSA PACIIPEACACHHA HHTEHCHBHOCTH
PaAMOAKTHBHOTO paciaaa 3akoHy I Iyacconockoro pacupeaeaenus. [Toayaaercs, 4To B IPUPOAE CYIIIECTBYET
OIPEACACHHBIH (DAKTOP BAHAHNA HA PAAHOAKTUBHBIN pAacllaA HE CBS3AHHBIN C CHABHBIM H CAAOBIM
B3aUMOACHCTBHAMU. DTOT (DAKT MOMKET HMETh I'POMAAHOE KOHIIEHTYaAbHOE 3HAYEHHE AAA (DOPMUPOBAHHA
HOBEHIIINX IIPEACTABACHUI O MUPO3AAHUN.

.A.MeapHUK Ha OCHOBE HOAYIPOBOAHUKOBOM raMMa-CIEKTPOMETPUN OCYIIIECTBHA
9KCIIEPUMEHTAABHBIE HCCACAOBAHHA IIO0 AHUCTAHIIHOHHOMY BO3ACHCTBHUIO BPAINAIOIIEHCA JKHAKOCTH Ha
CKOPOCTb PAAHOAKTUBHOTO Paciiasa. B pe3yAbrare, OH CAEAAA CAEAVIOIIINE BEIBOABL:

-Bparmarormuecs OOBEKTBl TICHEPHPYIOT IIOAE KPYYEHHA, BAHAIOINEE Ha CKOPOCTh pacliaAd

PAAMOAKTUBHEIX 9AEMECHTOB;

-TEHEPUPYEMOE ITOAE MOJKET, KAK IIOHIKATb, TAK M IIOBBIIIIATH CKOPOCTH pacmaa.[75]

K takum ke BeiBOAaM mpurnan yaensie BaJl Iaymko, Ba.Ba. I'aymmko, Bur.Ba. I'aymmko, koropsre
M3y9aAu CTEICHb BAUAHHA IIPOAOABHBIX 3SAEKTPOMATHHTHBIX BOAH Ha BEIECTBO, B YACTHOCTH, HA
HMHTEHCHBHOCTh PAAMOAKTHBHOTO PACITAAA AACD COAEHT M30TOMOB PAAHOAKTHBHEIX dAeMeHToB  Am m 'Cs.
[lpu u3ydeHmn ABACHHA B3AaMMOACHCTBHA SACKTPOMATHHUTHBIX BOAH HMH OBIAO YCTAHOBAECHO AOCTATOYHO
s eKTUBHOE B3aUMOACHCTBHE IIPOAOABHBIX BOAH C PAAMOAKTHBHBIM BEIIECTBOM, IIOBBIIIAFOITEE
MHTEHCUBHOCTD pacmaAa.[76]

B cBoeii craree Astropart.Phys.32:42-46,2009 (texct AoctymeH B apxuBe npenpuHToB arxiv:0808.3283)
Nenxuuc u ®umbax BMECTE C €Ire HECKOABKHMH aBTOPAME U3 YHHBepcHTeTa [1ePABIO YTBEPKAAIOT, UTO
CKOPOCTh PAAMOAKTUBHOTO PACIaAd HEKOTOPHIX H30TOIIOB HE IIOCTOSAHHA, 4 MEHACTCA C IIEPHOAMIHOCTBIO B 1
roA. B moATBepiKACHIE 9TOrO OHU IIPUBOAAT PE3YABTATHI ABYX CTAPbIX 3KCIIEPUMEHTOB: H3MEPEHHE IIEPHOAA
MOAYpACITaAd M30TOMA 'Si B BpPYKXsBEHCKOH HAIMOHAABHOI AabGopaTopum ¢ 1982 mo 1986 roasr u
H3MepeHne PAAMOAKTHBHOCTH M30TOMa ~'Ra B Hemerkom rertpe PTB ¢ 1984 mo 1999 roasr. Vewnkuwmc n
@Dumrdax cIUTAIOT, YTO CE30HHBIC N3MEHEHNsA CBA3AHBI C TeM, 4TO0 COAHIIE 32 CYET KAKOTO-TO HEU3BECTHOTO

HayKe MEXaHH3Ma YCKOPACT PAAHOAKTUBHEIN PAaCIaA 3TUX M30TOIOB. 3eMAS B CBOEM TOAMYHOM ABIKCHHH TO
moAxoAnT OAmxe k COAHINY, TO OTXOAHT AAABIIE, M3-32 UETO M HAOAIOAAFOTCH CE30HHBIC OCITHAAALIAN
PAAHOAKTHBHOCTH. Bripodem, B kadecTBe «pabOYEH THIIOTE3BD aBTOPHL IIPEAAATAIOT HEHTPHUHO, KOTOPBIE, KAK
HU3BECTHO, B OOABIIHX KOoAmYecTBax uciyckaetT Coanre.|77]


http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D0%BF%D0%B0%D0%B4
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B0%D0%B1%D1%8B%D0%B5_%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D1%8F
http://arxiv.org/abs/0808.3283
http://www.ptb.de/index_en.html
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VkazanHble (PAKTEI CBUAECTEABCTBYIOT, YTO CKOPOCTh PAAMOAKTHBHOTO PACIIaAA B IIPHPOAE MEHAETCA CO
BpeMereM. [lpm 9TOM 3AEKTPOMATHUTHBIE BOAHBI U OBICTPO BPAIIAIOIIHECH PAAOM OOBEKTBI MOIYT
CYIIIECTBEHHO BAHMATL Ha 9TOT Iportecc. Menkenc m Pumbax cUMTAIOT, YTO TAKHE M3MEHECHHSA, IIPOUCXOAAT
ITOA BAnAHHEM HedTprHO 0T COAHIIA.

B macrosmieii pabore yIBepiKAAETCA, UTO IPABUTAIIMOHHAA IIOCTOAHHAA 3eMAN  €KETOAHO
YMEHBIIIAETCA, 4 Ha HEKOTOPHIX AHOMAABHBIX 30HAX CIIOCOOHA MEHATBCA B OIIPEACACHHBEIX ITPEACAAX 32
KOPOTKHIT CpOK. Takue IpOIEecCh B I'PaBHTAIIUN IIPOUCXOAAT B PE3YABTATE€ BAUAHHUA MATHHTHOIO IIOASl Ha
HEHTPUHHBIA ITOTOK. B OBICTpO Bpamaromuxcs oObeKTaX 0Opasyercs MHEPIIMOHHAA CHCTEMa, B KOTOPBIX
IIPOUCXOAUT YIIAOTHEHHE IIOTOKOB HEMTPUHO, BAUAIOIIEE HA YPOBEHD IPABUTAIIUN B OKPY/KEHUM.

Ha ocrHoBaHUN BBIIIEU3AO0KEHHOTO MOKHO CUHTATH, YTO 3KCIIEPUMEHTAABHBIM ITyTEM ITOATBEP/KACHA
BAHSHHME HEHTPHHHOIO IIOTOKA HA CKOPOCTh PAAMOAKTHBHOTO paciaAa. A 9TO IIOATBEPKACHHE, B CBOIO
OYEePEAb, CBHACTEABCTBYET OO M3MEHEHHH YPOBHA IAOTHOCTU I'PABHTAIIMH B 3AEKTPOMATHUTHOM IIOAC H B
MHEPITUAABHBIX CUCTEMAX.

8.4. BausaHme rpaBuTAIIUN HA IIPOTEKAHUE BPEMEHHU U HA CBOMCTBO IIPOCTPAHCTBA

CoraacHo 00I1Ie# Teopunu OTHOCHTEABHOCTH A DWHIINTEIIHA, B YCAOBHAX PA3HON IPABUTAIIHMH, MHOTHE,
IIPUBBIYHBIC HAM H3MEPEHUSA, IIPUOOPETAIOT APYIOH XapaKIep M CYIIECTBEHHO H3MEHACTCHA IIPOCTPAHCTBO-
BpeMsA B TICOMETPHYECKOH IIPOrpeccHu. Te IIpOIIecCH, KOTOPBIE B HBIHEIIHHUX YCAOBHAX IPABUTAITUII
IIPOTEKAIOT B TEYEHHE MHOIMX TBICAY AE€T, MHAAMAPABI AET HAa3aA MOTAHM OCYIIECTBAATHCA B TEYCHHE
HECKOABKHX YaCOB, AHEHl 1 MECAIIEB 110 HBIHEIIHEMY BpemAucuucAeHuro. (OOpa3soBaHHE IIAAHETHI, BOABI U
CyIlM Ha HEH, BO3HUKHOBEHHE TOp, PACTUTEABHOCTH H JKHBOTO MHPa MOTAO IIPOHM3OWTH B TEYEHHE
CPaBHUTEABHO KOPOTKOTO IIPOMEKYTKA BPEMEHM IIO HBIHEIITHEH BPEMEHHOI IIIKAA€ C TOYKH 3PCHHA
YCAOBHOIO «HE3aBHCHUMOIO HaDAIOAATEAS» CO CTOPOHBL. B TedeHme OAHOI HEAEAHM IIEPEA IAa3aMH TAKOTO
«HADAFOAATEAS» OTHOCHTEABHO, MOTAU CMEHHUTHCHA IIEABIE SIIOXH B HCTOPUH (DOPMUPOBAHUA ITAAHETEL.

Eie pas ormedy, 4TO yKasaHHBIE IIPOIECCH HA HAIIEH IIAAHETE IIPOUCXOAUAH CPABHUTEABHO OBICTPO.
CoBpeMEHHBIIT METOA OIPEACACHHA BO3PACTA ITIOPOA M MUHEPAAOB OCYIIECTBAACTCH IIPUBACUYCHUEM AAHHBIX
HM30TOITHOTO aHAAM3a YTAEPOAA MAH CEPBI HA OCHOBE HX ITOAYPACIIAAd, COAEPKAIIIXCA B UX cocTase. OAHAKO,
TAKOW aHAAN3 OCYIIECTBAAETCH B YCAOBHAX MX PACIIAAQ IIPH HBIHEIITHEM YPOBHE ITAOTHOCTH I'PaBHTAIINN. DTO
KOPEHHBIM OOpPa30M OTAHYAETCA OT MEAACHHOIO TEMIIA X ITOAYPACIAAA B YCAOBHAX ITOBBIIIIEHHOTO YPOBHSA
IPaBUTALINN, YTO B KOHEYHOM HTOIE CHABHO MCKaKA€T HMCTUHHBIA BO3PACT HMCCACAYEMBIX Berects. B
pesyAbTaTE, BO3PACT HCCACAYEMOIO OOpa3lia HE COBIIAAAET ACHCTBHTEABHBIM MepkaM. B 3aBucumoctu ot
YVPOBHA I'PaBUTAIINN T€ MAW HWHBIE IIPOIECCH HA 3E€MAE OIIEPEKAAM «CBOE BPEMM», M TAABHBIM PETYAATOPOM
9TUX IIPOLIECCOB OCTABAAACH TPABUTAIIHAL

OAHOIl M3 HCTOPHYECKHX PEAUKBHI, AOCKOHAABHO H3YYEHHBIX  HAYYHBIMA METOAAMH, ABAACTCA
sgameHuTas nAarmaanmna Mucyca Xpucera. Koraa Bce HaydHBIE 9KCIIEPHMEHTHI AOKa3aAHW IIPHHAAAEKHOCTD
maarmaannsl Mucycy Xpucry, M30TOIHBIN 2aHAAM3 ITOKa3aA IIPOHMCXOKACHHE MATEpHAAd ITAAIAHMIIE B
cpeaneBekoBbe.[78] OAHAKO, M3OTOIHBIA aHAAU3 OBIA CAGAAH O€3 ydeTa M3MEHCHHSA YPOBHA ITAOTHOCTH
rpaBUTAINNA 3EMAHM 3a IIPOIIEAIIHNIT IepUOA. B pe3yAbTaTe pacdersl AAAM TAaKyIO OIPOMHYIO IIOIPEIITHOCTb,
YTO CBUAETEABCTBYET O HEHAEAABHOCTH  YIAEPOAHOIO aHAAM3a O€3 ydeTa M3MEHEHUS YPOBHSA IPABUTAIINN
32 YKa3aHHBIA ITEPHOA. B TO ke Bpemd, yunTbIBasg IMOAYYEHHYIO IIOIPEITHOCTb BO BPEMEHH B YKA3aHHOM
aHAAM3€, MOKHO TOYHO BBIYHCAUTH YPOBEHb IIAOTHOCTH TI'PAaBHTALIMM B MOMEHT BOCkperrenusa  Fucyca
Xpucra n BBectH KO3(PAMUIIMEHT IIOIPABKA B METOA OIIPEACACHHA BPEMEHHU IIYTEM PAAHOYTAEPOAHOTO
paciraaa.

B xoAe cAeAyFOITIEro MBICAGHHOIO 9KCIIEPHMEHTA 3TOT IIPOIECC CTAHOBHTCH IOHATHBIM. AOIYCTHM,
YTO M3OTOIl YIAEPOAA B HAIed Aaboparopuy B TEUEHHE OAHOTO dYaca HMEET HHTEHCHUBHOCTD
PAAMOAKTHBHOTO PACIlaAd B BHAE THICAYM HMIIYABCOB. MHAAHAPA A€T HA32A, KOTAQA YPOBEHB IAOTHOCTH
IPaBUTAIINN IIPUMEPHO OBIAA CTO Pa3 BBIIIIE YEM CEHYAC, YKA3AHHBIH M30TOIT YTAEPOAA MOT BHIAGAUTD THICAIN
HIMIIyABCOB B TE€YCHHE CTa CYyTOK. Bpems kak OBI pacTAHyAaCh, OAHAKO AEAO OOCTOHUT COBCEM HA0OOPOT. 3a
3TOT OTPE30K BPEMEHH, YEAOBEK, IIPOKUBIINI Ha HbiHernHel 3emae 24 waca, npoxua Obr 2400 gacos B
YJCAOBHAX CTOKPATHOIO YPOBHA IAOTHOCTH TPaBHTAIlMH. Toraa OmoOAOrmdYeckoe M (PU3HOAOTHYECKOE
PasBHTHE KUBBIX KACTOK €rO OPraHH3Ma CHABHO YCKOPHAOCH ObL. UEAOBEK B TEYEHHM HECKOABKHX MECAIICB
IIPOKHA OBI IIEAYIO KHU3Hb — OT POKACHUA AO CTAPUECTBA.

MuAAIApABI ACT Ha3aA YPOBEHb ITAOTHOCTH TPABHTAIIMM OBIAA BEICOKOH HA ITOBEPXHOCTH ITAQHETHI.
CocTaBAAFOIIIHE ITAAHETY BEIIECTBA HMEAH APYTHE ITapamMeTpbl (PH3HIecKor 1maotHOCTH.  CKOpOCTB
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XUMIYECKON PEAKIHH H IIPOYME IIPOIIECCHl, CHABHO OTAMYAAHUCH OT HBIHEIIHEH. DTO CIIOCOOCTBOBAAO
IIPOTEKAHUIO MHOTOYHCACHHBIX OBICTPBIX XHMHYECKHX PpEakiuil B armMocdepe IAaHeTel. B pesyaprare
00pasoBaAaCh JKHAKOCTb, B OCHOBHOM COCTOSIIIAS H3 BOABL C pacTBOpaMu MuHepaAoB. Ha ropsdeit
ITOBEPXHOCTHU ITAAHETHI, IIOA OOYCAOBACHHBIM BBICOKMM YPOBHEM IIAOTHOCTH I'PABHTAIIUH, JKHUAKOCTH HMEAR
TATy4YHeE, BA3KKUE cBOMCTBA. OHA BCTYIIAAd B MOMEHTAABHBIC XUMHYCCKUE PEAKIIUN C OTACABHBIMH AEMEHTAMH
1 0OPa3OBBIBAAA CAOKHBIC MUHEPAABL M XUMITYCCKAE COCAMHCHIS.

C wm3MeHeHHEM YpPOBHA TIPaBUTAINHM  HM3MCHAIOTCA  CBOWCTBA BPEMEHM M IIPOCTPAHCTBA.
CdopmuposaBrmasgcsi B pPasHBIX YCAOBHUAX JKH3Hb TPEOYeT COOTBETCTBUA  YPOBHA PAasBUTHA OPraHOB
BOCIIPHATHA IIPEACTABUTEACH kuBOro mupa. Hecmorps Ha coBIrapeHns OOIIEro ypOBHA Pa3BUTHA JKHBOTO
MHpPa, B HBIHEIIHHUX YCAOBHUAX COXPAHHAUCh HEKOTOPBIE OTAHUYHUA YPOBHEH pa3BUTHA  HUX OpPraHoOB
BocupuATua. B peayapraTe OTA€ABHBIE IIPEACTABUTEAN MAEKOITUTAIOIINX BUAAT U CABIIIAT IITUPOKHH CIEKTP
SAEKTPOMATHUTHBIX U AKYCTUYECKIX BOAH.

[IpeAcraBuTeAn IMBHUAHM3AINN, IIPUCIIOCOOACHHBIE K YCAOBHAM TIPABUTAIIMH HA PA3HBIX ITAAHETAaX
HaLHCI;‘I BCCACHHOIZ, MOFyT HNUMCTHb CUCTEMbI U OpFaHI)I BOCHPI/IHTI/IH, HpI/IHHI/IHI/IaAI)HO OTANYAROIITUECA Apyr orT
Apyra. Takoe pasHOOOpa3ne ypOBHS KU3HU UCKAIOYACT COBIIAACHHA HX BOCIIPUATHA IIPH BCTPEYE, CKAKEM, B
ycaoBusax 3eman. Tak, 9410, IIpU BCTpede IIPEACTABHTEAS APYTOI ITAAHETH U YEAOBEKA, IIOCACAHHH, HE TOABKO
€ro He IIOHMET, MOKET €ro U HE YBHAUT.

8.5. PacmmpeHune maaHeThI — HCTOYHHUK IIPHUPOAHBIX KATAKAM3MOB

[Tocae mcredeHns HECKOABKIX MHAAHOHOB A€T IO IPHUBEIYHOMY AAA HAC MACINTa0y BPEMEHH, YPOBEHD
IPaBUTALINN U BHYTPEHHEE IIAAHCTHOC HAIIPSIKEHHE CYIIECTBEHHO YMEHBIIHANCh. DTO COIPOBOKAAAOCDH
YBEAMYCHIEM OODBEMA ITAAHETEI M YMCHBIICHHEM CKOPOCTH BPAIIEHUA, YTO BBI3BAAO, B CBOIO OYCPEAB,
MHOTOYHCACHHBIE KATAKAU3MBI HA 3€MHOH ITOBEpXHOCTH. Pacrupenne oObeMa IIAAHETHI COIPOBOKAAAOCH
CEICMUYECKIMH, 3BYKOBBIMA U CBETOBBIMH ABACHHAMH, XaPaKTep KOTOPBIX B KOPHE OTAHMYAAHCH — OT
HBIHCIITHUX. 3EMAS M3Ay9aAad HU3KOYACTOTHBIC BHOPAITHH. Y9YaCTKH IIOBEPXHOCTH IIAAHETH IOAHHMAAACDH
HEPABHOMEPHO, B PE3YABTATE HAYAAOCH TOPOOOPA3OBAHUE, HOABHAUCH BYAKAHBL, OOPA30BAANCH HEOOABIIIHIE
Mops. OOpa3oBaBIIHECs TOPHl OBIAU OCTPEIMH, POCAH IIOCTOAHHO, IIEPUOAUYECKH ITOABAAANICH HOBBIE IOPBI,
OTAEABHBIC yYIaCTKH 3EMAM OCTAaBAAUCh HInKe. B pesyaprate pacimmpenns oObeMa IIAAHETBI Ha ee
ITOBEPXHOCTH IIPOU3OIIAN TEKTOHUYECCKHE PA3AOMBI TBEPAOH ODOAOYKH C TAYOHMHON HECKOABKO ACCATKOB
KHAOMETPOB, KOTOPBIC, PACIIHPAACH, OOPa3OBAAM AHO MOPEH H OKEaHOB. ['a3bl, B TOM HUHCAE BOAOPOA,
JTAEPOA H KHCAOPOA IIOA BO3AEHCTBHEM OCAAOEBAFOINEH IPABUTAIINU BBIACAAUCH WM IIOAHHUMAANCH U3
cocTaBa TAYOMHHBIX TOPOA. OHH BBICBOOOKAAAUCH B PE3YABTATE PACHAAA U AKTHBHBIX XHMIYECKUX PEAKIINN
CAOKHBIX DAEMEHTOB B HEAPAX. DTH Ia3el 0Opa3oBbIBaAH aTMOChepy M THApOcEpy, 3aIOAHAA BOAHBII
OacceiH AQHETHI B TPEIIIUHAX U HU30BBAX. [8,35]

Bmecre ¢ ropamu u3 HeAp Ha IIOBEPXHOCTH ITOAHAAUCH TKEABIE SAEMEHTEI, OAHAKO, CAMBIC TAKEABIE,
KOTOpBIE €ITle HE M3BECTHBI HAyKe, OCTAAUCh HEAOCTYIIHBIMH Ha I'AYOMHE HECKOABKHX AECATKOB M COTHU
KHAOMETPOB. K COKaACHHIO, MBI X HHKOTAQ HE YBHAHUM, TAK KAK HA IIOBEPXHOCTH 3E€MAM OHH MIHOBEHHO
PACIIaAyT Ha IIPOCTBIE YACMEHTHL. 1BEPABIC IIOPOABI, B 3aBICHMOCTH OT TAYOMHBI UX IIPEKHETO 3aACTAHMI,
IIPH BBIXOAE Ha ITOBEPXHOCTH M YMEHBIIICHHH YPOBHA I'PABHTAIIMH MEHAAM CBOIO IIAOTHOCTH M CBOMCTBa. B
PE3yAbTATE OHH KPOIIHUAKCH HA MEAKHE KYCKH, BIIAOTH AO OOBIYHOTO IIECKA U ITBIAML

SIApo mAaHeTBI, 00BEM KOTOPOIO OBIA OOABIIIE YEM HBIHEIIIHEE AAPO, COCTOAAO U3 TAKEABIX IACMEHTOB
1 HE MOTAO COCTOATHh M3 PACIAABACHHOTO KE€A€32, KAK IIPUHATO HBIHE CIUTATH. B IIOCACAHEM CcAydae, Tasbl,
3aXBaYCHHBIE OODBEMOM  3eMAM, OOA3ATEABHO AOAKHBI OBIAHM OBI IIPOPEATHPOBATH C PACIAABACHHBIM
METAAAMYECKUM KEAE30M B IIEPHOA €ro KOHIEHTPAIMH B IleHTpe. Toraa m3 HeAp 3eMAM HE MOraa Obl
BBIACAATBCA Ha ee IepudepUro HI BOAA, HH YTAEKHCAOTA, IIOCKOABKY KHCAOPOA, BOAOPOA U YTAEPOA AOAKHEIL
OBIAI OBI BMECTE C KeAe30M yUTH B AAPO 3emAm. B stom cayuae Hukaxoir armocdepsr u rHAPOcepsl He
MOrAO ObI copMHPOBATHCA BOOOIIIE. [35]

SApo Harmell mAaHETHI ABAAETCHA IIPHPOAHBIM SACPHBIM PEAKTOPOM, COCTOSAIIMM U3 TPAHCYPAHOBBIX
areMeHTOB. Ha moBepXHOCTH 3TOro peakropa IOCTOAHHO IPOMCXOAUT AACPHBINA CHHTE3, KOTOPBI HHUKOTAA
HE IIEPEXOAUT B LEIHYIO PEAKIUIO H ABAACTCA OCHOBHBIM MCTOYHHKOM BHYTPHUIIAAHETHOIO TEIIAQ.
[TpoayxTEl pacmasa TEPMOSACPHOIO CHHTE33a CAUBAAUCH C KHAKOH MaHTHEH U IICHTPAABHOE SAPO IIAAHETEI
IIOCTEIIEHHO TAfAAO, YMEHBIIAACh B 00beMe. CBHACTEABCTBOM TOMY ABAfCTCA TO, uTo FOmmrep nsaydgaer Temaa
B ABa pasza Ooabime, ueMm moaydaer or CoaHma. D1or akT CBHAETEABCTBYET O HAAWYUN CHABHOTO
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BHYTPHUIIAAHETHOI'O HCTOYHHKA TeHAd. Aa M YTBEP/KAATH O HAAUYHHU TBEPAOIO JKEAE3HOIO fAAPA B IAOTHOM
OKPYKEHUN PACIIAABACHHON KHAKOM MAHTHU HE PEAABHO U HE AOTHYHO.

Harra maamera cocrout us reocdep (3emHad Kopa, amrocdepa, acreHocdepa, MaHTHA, AAPO). B
paspese OHA HAIIOMUHAET CTPOEHUE IeHepaTopa (POTOP, CTATOP U T.A.) H €r0 padOTa CBA3aHA C BpaleHueM. B
pe3yAbTaTE BPAIIECHUA 00PA3yeTCA dIACKTPUYCCKUN TOK B MAHTUH U AuTOCcdepe.

B Bepxuux caofx mMaHTHH 3EMAH IOA IPABUTAITMOHHBIM AQBACHHEM H IIPH BBICOKOI TEMIIEpaType M3
IIPOAYKTOB PAacIIapd TBEPAOH IIOPOABI - JTAEPOAA H BOAOPOA2 CHAYAAA OOPA3yIOTCH YTAEBOAOPOAHBIE
paaukarsr CH,, C,Hy u Apyrume. OHu ABIZKYTCS B BEIIeCTBE MAHTUH OT OOAACTH BBICOKOTO K OOAACTH HU3KOTO
AABACHHA. A TaK Kak B 30HE Pa3AOMOB II€PEIaA AABACHHI OCOOEHHO OIIYTHM, YIACPOABI U HAIIPABAAIOTCA B
IIEPBYIO OYEPEAb HMEHHO CIOAA. [lOAHHMasCh B CAOHM 3E€MHOM KOPBI, YTAEBOAOPOABI IIOA BAUSHHEM
SACKTPOMATHUTHOIO IIOASl PEArHPYIOT APYT C APYIOM H C BOAOPOAOM, o00pasyd HedTb. 3arem
00pa30OBaBIIAACH KUAKOCTD MOKET IIEPEMEIIATHCA KAK BEPTUKAABHO, TAK U TOPHU3OHTAABHO 110 HMEFOIIIIMCA B
IIOPOAE TPEIIIHAM, CKAIIAUBAACh B AOBYIIKAaX. OCOOEHHOCTD TAKUX PACIIAAOB B TOM, YTO B TAYOMHE MAHTHHI
OHH COITPOBOKAQIOTCH BBEICOKOM TEMIIEPATYPOH M AABACHHEM, 2 B TBEPAOH KOpe AMTOC(EPHI — MEHBIIIEH
TEMIIEPATYPOH U AaBAEHHEM. B pesyApTaTe, IPOMCXOAAT CHaYaAa PACIIaA CAOMKHBIX SAEMEHTOB Ha IIPOCTHIC
XUMHIYECKHE S9AEMEHTEL, 2 IIOTOM - OOPa30BaHUE AO IIPOCTHIX XUMHYECKUX U MIHEPAABHBIX COCANHCHU.

3ameuaTeABHBIN Ka3aXCTAHCKHUI y4eHbIi, AOKTOp pusuku I'.B.TapaceHKko BBHIABHIAET CBOIO TEOPHIO OO
00pa3oBaHUH IIOAE3HBIX HCKOIIAEMBIX B 3eMHOH Kope. I1o ero maee, Takme 0OpasoBaHus B HEAPAX IIOCTOSHHO
IIPOUCXOAIT B PE3YABTATE B3aUMOACHCTBUA OPraHHYECKOIO YIAEPOAA C TOPHBIMH IIOPOAAMH  ITOA
3AEKTPHYECKUMH paspsraMH. B pesyApTaTe IPOHCXOAUT IIPOIIECC XOAOAHOro faepHoro cuuresa (XAC) B
3eMHOI KOpe. DTO HArAAHO IIPEACTABAACTCA YYEHBIM B OIBITAX IIO IIOAYICHHIO HEeTH H3 PacTBopa C
KaABIIMHUPOBAHHOM COAOH. 3a CYEeT 9AEKTpPOpaspAAa B PACTBOPE ITOAYYAAUCH HedTb, YTOAb, aAMa3Hasd
kporka. Vsydgenne sAeKTprdYecKux pa3pAAOB B PaCTBOPaX MOIYT AATh MHOIO IIOAE3HOIO IIO IIPEBPAIIECHUIO
OAHIX XHMHYECKHX 3AEMEHTOB B Apyrue. [79,80]

Ho mpomeccer XAIC B TOM BHAE, B KOTOPOM ITOHHUMAOT (DH3UKH, HE CMOMKET CYIIECTBOBATH O€3
HAAMYHA I'PABUTALIMOHHOIO M MATHHTHOIO ITOAfl, KAK 3TO IIPEACTABAACTCA B 3EMHBIX YCAOBHAX. XOAOAHBII
AAEPHBIII CHHTE3 HE CMOKET BHIPAOATHIBATH SHEPTHIO KaK TEPMOAAEPHBIH cuHTe3d. OOpa3soBaHme BYAKAHOB U
3EMAETPACEHHUI CBA3AHO MMEHHO C 9ACKTPUYECKUMH Pa3psAAAMH B 3eMHOM kope. B Hux rtaiixe ormeuarorcs
rporteccer XSC.

C ocTpIBaHHEM ITOBEPXHOCTH IIAAHETHI, HHPPAKPACHOE HU3AYIEHHE KOTOPOIO ITOCTEIIEHHO YXOAHAO B
KOCMOC, VBEAHYHBAACA PACXOA BHYTPEHHEH OJHEPIUH, 9UTO CIOCOOCTBOBAAO YMEHBIIECHUIO MOIIHOCTH
LIEHTPAABHBIX HCTOYHHKOB TEIIAA. DTO BBI3BAAO YMEHBIIICHNE YPOBHSA I'PABHTAIIMH U aAKTUBU3AIIUH OYPHBIX
ITPOIIECCOB B HEAPAX ITAAHETHI.

B armocdepe Taxike MPOM3OIIAY U3MEHEHHSA, B IIEPBYIO OYECPEAD €€ Pa3PIKEHHE, COIIPOBOMKAABIIIEECH C
ee OXAQKACHHEM. ['AaBHBIM HCTOYHHKOM IIOIIOAHEHHA aTMOC(EpPhI CTAAO BBIACACHHE TIa30B W3
PACIIAAAFOITIUXCA TBEPABIX IIOPOA KOHTHHEHTOB M U3 IAYOHMH OKEaHOB. BBICOTa BOBAYIIIHOIO CAOSl AOCTHIAQ
ACCATKH KHAOMETPOB. I[Ipomsorao paccaoeHne BO3AYXa, HOHH3HPOBAHHBIX I430B, ITOSBUACA O30HOBBII
cAOM. Aerkme rassl - BOAOPOA M TEAUI IIOAHAAMCH BHIIIIE. B cocraBe BO3AyXa HAa9aAO IIPEOOAAAATH 30T U
KHCAOPOA. Boaa Ha ImOBepxXHOCTH 3eMAHM Telepb HHTEHCHBHO HCIAPAAACH, BO3AYX CTAA HACBHIIIIECHHBIM
BAATOM, ITOSBHAUCH ODAAKA.

8.6. OOGpasoBaHUE )KUBBIX OPIAHU3MOB

OO0pasoBaHue KUBBIX OPTAHU3MOB ABAACTCA IIPOUCXOKACHHUEM KU3HU. OIIPEACACHHII TOHATHA KU3HHI
OYEHb MHOIO, HU OAHO H3 HHUX HE ABAACTCH HCYCPIBIBAIOIIUM. 1yT, BEPOATHO, AEAO B TOM, YTO KH3HB
OCYITIECTBASIETCA KaK OBl OAHOBPEMEHHO B Pa3HBIX MACIITA0aX IPOCTPAHCTBA M BpeMeHH. Brawase mayT
KAKHE-TO IIPOIIECCHI Ha CYOMOAEKYAAPHOM YPOBHE, AAAEE ITPOMCXOAAT XUMHYECKHE peaknnd. AasbIme
HagnHAeTC pusnosorus, pusuka, ONOPU3HKa, IIOCAE YEIO HAYMHACTCA IIPOIIECC OOPA3OBAHUA OPraHU3MOB,
aKocucTeM. Bee 9T0 IPUBOAUT Ha IIPOIIECC HCTOPUYECKUIL, TO, YTO HA3hIBACTCA 3BOAFOIHEH. M 3TOT MacIrrad
BPEMEHI HE AOAH, KAKHE-TO THICAYHBIE CEKYHABI - 9TO MHUAAMOHBI I MHAAHAPABI A€T. I Bce 910 KHU3HB.

CymrecTByeT MHOIO IIPEAITOAOKEHHI O BHECEHHH JKH3HH Ha HAINY IIAAQHETY H3BHE, ITOCPEACTBOM
MHOIIAQHETHBIX TeA M pa3syMoB. OAHAKO TAaKOE IIPEATIOAOMKECHUE HHKAKIM OOpPa3OM HE YAOBACTBOPHUT
HAAIYHSA TAKOTO PasHOOOPA3nsA CYIIECTBYIOIIEIO KUBOTO U PACTUTEABHOrO Mupa. Bompoc kak obpasoBaacs
’KI3HDb Ha 3EMAE OCTAeTCA aKTyaABHBIM Bceraa. [Tostomy, oOpasosanme *KU3HH HA HaIel ITAaHETE TpebyeT
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ACTAABHOIO H3YYCHHA U BOAHYET KAKAOTO ydueHOro. VlHaue MBI Ha9HEM 3aAYMBIBATHCA HAA OOAEE CAOKHBIM
Borpocom: «Kak 3apokaasace xusHb Ha CHpHyce, IPEKAE I€M 3aHECAT €€ K HAM?».

M tax, COTHH MHAAMOHOB A€T HA32A, IO MEPE OCTHIBAHHA ITAAHETHI, IPABUTAIIHOHHAS IIOCTOSHHAS CTAAA
yMEHbIIAThCA. Ee ITOBEepXHOCTD cTaAa IPUTOAHOM AASl OOPA30BAHUSA IIEPBUYHBIX OPIrAHIMYECKIX COCAMHECHHH.
B sBoArormn mAaHeTH M JKMBOIO MHpPA HIPAAA TAABHYIO POAb IpaBuTALNA. |lOBBIIICHHAA TI'PABUTALIHA
CIOCOOCTBOBAAA AKTHBHBIM (DH3HO-, XUMHO- U OHOAOIMYECKAM IIPOLIECCAM C IIAOTHBIM IIPOMEKYTKOM
BPEMCHH, B CBf3H C YEM YKA3aHHBIC IIPOLIECCHI IIPOMCXOAMAM MTHOBEHHO. B pe3yAbrarte MHOTOYHCAEHHBIX
OHMOXHMMHYECKUX IIPOLIECCOB, B KUAKONM CPEAC ITOSBUAUCH OPraHHYCCKUE COCAMHEHHA: aMHHOKHCAOTBI U
OEAKH, YTO IIOCAY’KHAO OCHOBAHHEM OOPA3OBAHUSA IIEPBBIX *KUBBIX MHKPOOPIaHU3MOB, IIPUCIOCOOACHHBIX K
YCAOBHAM IIOBBIIICHHON rpaBurannu. Boaa B 0OpasoBaBImxca OaccefiHAX HMEAQ BBICOKYIO TEMIIEPATYPY,
ITOPAAKA HECKOABKHX COTEH TIpaAycoB o Lleabcuit. OAHAKO B yCAOBHAX BBICOKOIO YPOBHS IPABUTALIIN BOAQ
IIPX 3TOM HE KHIIEAA U HE UCIAPAAACH, a €€ HH(PPAKPACHOE H3AYICHUE PACIIPOCTPAHAAOCH OUYECHb MEAACHHO.

Ha 3emae HET OCAAOYHBIX OTAOMKEHHI, B KOTOPBIX OTCYTCTBOBAAN OBI IpPH3HAKH KU3HH. 1o kpaiiHei
mepe, 3800 MEAAMOHOB AET Ha3aA, KOTAA CPOPMHUPOBAAICH OCAAOYHBIE ITOPOABI, COXPAHHUBIITHECA AO HAIIIETO
BPEMCHI, JKU3HD yKe Oblrd. B GoAee ApeBHEE IEPHOABI 3eMHAS KOpa OBIAA TOHKOII, TOYKA ITAABACHHUSA TIOPOA
OBIAA BBICOKO M IIO9TOMY KOpa BCE €Ie IiepepabaThiBaAach. 3eMASl BCE €Ille KHUIIEAd H II03TOMY KOpa
B3ABIMAAACh U CHOBA IIOTPYHKAAACH, IIEPEITAABAAAACH MHOTOKPATHO.[81]

IlepBbie IPOCTBIC KUBBIE MHUKPOOPTAHHU3MEI ITOSBHAUCH HA BEPXHEM CAOE BOABL, TAC BO3ACHCTBHE
BBICOKOTO ~ VPOBHSA IIAOTHOCTH TIPABUTAIIMH OINYIIAAOCH CA200. DTH MHUKPOOPTAHH3MEI OBIAM, BEPOATHO,
MEHBIIIE TIPUCIIOCOOAEHBI K H3MEHEHUIO YCAOBUI OKPY/KAaFOINEH CPEABl, OAHAKO OBIAM AOCTATOYHO
YCTOHYMBEL K BBICOKOI TEMIIEPATYPE, PAAHAIIMN M IPABUTAIIHH. BBICOKHH ypOBEHB IIAOTHOCTU IPABUTAIIUN
IIPHBOAHMA K TOMY, UTO JKHUBBIC KACTKH OBICTPO PAa3MHOMKAAUCH M CTAPEAN. DHOXHMMYecKne IpOoIeccs ¢
PAa3MHOKCHHE KHUBBIX OPraHH3MOB IIPOMCXOAHAH CTPEMHUTEABHO. IIpocThie OpraHmdYeckne COCAMHEHHA N
MHKPOOPIaHH3MbI 3aHHMAAHU IIEABIE OACCEIHBI, B PE3YABTATE JKUAKOCTh B HUX HMEAA KaIlreoOpasHbId BHA. B
TaKAX YCAOBHAX MOIYT CYIIECTBOBATh TOABKO Oakrepmu. OHH U CErOAHA ACMOHCTPHPYIOT JAUBHTEABHYIO
YCTOHYHBOCTD M K PAAHALINN, K BEICOKIM TEMIICPATYyPaM, KHCAOTAM, ILECAOYAM, AAAM, HAIIPUMED, K MBILIBAKY
A KaAMHIO. BOT 9Ta yCTOMYMBOCTD K CAMBIM Pa3HBIM ITAPAMETPAM CPEABI TOBOPHT, BO3MOKHO, O TOM, YTO
OHH POAHAHCH TaM — B AOKeMOpun.[81]

MuTtepecHoe AOKA3aTEABCTBO AAfl €CTECTBOMCIIBITATEACH IIPHHECAA «30AOTAM» Imaxta Mnonenr
(Mponeng), pacrioaosxennas 6ans Moxaunectypra. Emé B 2002 roay Tyaauc Oncrorr (Tullis Onstott) u3
yuusepcurera Ilpunacrona (Princeton University) M HECKOABKO €rO KOAAET H3 APYTHX YIPEKACHHI
obnapyxuan Ha rAyornae 2800 METPOB, B BOAE, COYAITIEHCA H3 PA3AOMA, KUBBIE OAKTEPU.

B 2006 roay MeKAyHAPOAHOIT IpyIIe yIEHBIX YAAAOCh Pa300PATHC, YTO ITH OAKTEPUHU KHUBYT 34 CUET
PAAHOAKTHUBHBIX PyA. OHI OAYYAIOT S3HEPTHIO AAf KU3HH B XOAE BOCCTAHOBUTEABHON PEAKIINH C YIACTHEM
cyabdata (SO,”) 1 Boaopoaa. [Tocaeanmit Gepércs U3 BOABI, PACKAABIBACMOIH PAAHOAKTHBHBIM H3AYICHIEM
PyA.

Awmaan Ywmsman (Dylan Chivian) u3 Hanmonaasnoit aaboparopun Aoypenca B bepkanm (LBNL)
COBMECTHO C IOYTH ABYMsA AecsaTkamu nccaesosateseit us CLIIA, Tafisansa u Kamaasr mposean pacrudpoBky
AHK, rmoAygeHHBIX 13 IIPOO € TOTO CAMOTO TAYOHHHOTO pa3AOMa B IOKHOA(PHUKAHCKOH Iaxte. B pesyapraTe
BBIACHHAOCH, 49TO 0Ooace 99,9% 9K3eMIIASPOB MHUKPOOPIaHH3MOB, IIPEACTABACHHBIX B 3THX IPOOAX,
IIPHHAAAEKAT OAHOMY-EAUHCTBEHHOMY BuAy. Hesmaunreapnsie caeast nusix AHK, xak yrsepxaaer YuBnam,
ABASIFOTCSA PE3YABTATOM 3ATPA3HEHUSA IIPOO B CAMOIT IIIAXTE HAH AAOOPATOPHIL.

Takum 06pazom, HOYTH HA TPEXKHAOMETPOBOM TAYOHHE B TOAIIE CKAA KUBET COOOIIECTBO, COCTOAIIIECE
TOABKO U3 OAHOTO BuAA Oaxrepun, HazBanHoM Candidatus Desulforudis audaxviator.

DTO OTKpBITHE OBIAO HACTOAIIHNM HOTPACCHHEM. BEAb AO CHX IOp HCCAGAOBATEAM ITOAATAAH, ITO
9K30TUYECKUI BHA MHKPOOPIaHHM3Ma XOTA H COCTABAACT KOCTAK IIOA3EMHOIO COOOIIECTBA, OAHAKO
ITOAACP/KUBACTCA HECKOABKUMH APYIMMH OaktepuamMu. AEAO B TOM, YTO paHee YYEHBIM IIPEACTABAAAOCH
HEBEPOATHBIM CYIIECTBOBAHNUE 3aMKHYTOH M CAMOAOCTATOYHON 9KOCHCTEMBI U3 CAHMHCTBEHHOIO BHAQ.
OOBIYHO AFODAA 9KOCHUCTEMA HACYHTHIBAECT MHOKECTBO OPIaHU3MOB (XOTA OBI TOABKO OAKTEpPHIL), KOTOpPHIE
YVAQYHO AOIIOAHAIOT APYT APyTa IO OHMOXHMMUH, IIPOIIECCAM IIUTAHUA U BEIOPOCA OTXOAOB. Tak, 4TOOBI BMecTe
C HEKUBBIMH KOMIIOHEHTAMU — HCTOYHHUKAMU BEINECTB M OHEPIMU — IIOAYYaAaCh KpacuBad U
cOaAQHCHPOBAHHAA CUCTEMA.

Candidatus Desulforudis audaxviator oaums BOOpaAa B cebA BCE HEOOXOAMMOE, YTOOBI CIIOKOHMHO
CYIIECTBOBATD H PAa3MHOMKATBCA B «MEPTBOM» OKPYKEHHHM O€3 BCAKOIO KOHTAaKTa C OCTAABHOHM 3EMHOIT

o6uocdepori.
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«OAMH U3 BOIPOCOB, KOTOPBIE BO3HHKAIOT IIPH PACCMOTPEHHU CIOCOOHOCTH APYIHX IIAQHET
ITOAAEPZKHUBATD KH3Hb, - MOI'YT AU OPTAHH3MBI CYIIIECTBOBATH COBEPIIIEHHO CAMOCTOATEABHO, HE IMEA AOCTYIIA
Aake K coAHIy? - ropoput YmBman. Otser - aal M BoT AokasateabctBO. Aaske ¢ TOouUKH 3peHuA praocodpun
HHTEPECHO Y3HATb, 9TO BCE HECOOXOAUMOE AAfA KU3HHU MOZKET OBITh YIIAKOBAHO B EAMHBIH I'€HOMY». DTOT I'€HOM,
HacumureiBaer 2157 koampyrommx OeAkn reHoB. M 3aeck mepeA OMOAOraMH  OTKPBIAACh KapTHHA
noTpscaromero npucrnocodserua D. audaxviator k cBoel cpeAe (a 9TO - IOYTH IIOAHOE OTCYTCTBHE
KHCAOPOAa, Temrrepatypa 60aee 60°C u pH 9,3). DTOT MEKPOOPraHH3M MOXKET IIPEKPACHO YCBAUBATH YTACPOA
13 HEOMOAOTHYECKAX HMCTOYHHUKOB, TAKUX KAK OKHCh YTACPOAA, ABYOKHCH yraepoaa uau popmar (CO,H).
XoTd P 9TOM OH CIIOCOOEH IEPEBAPUBATH U OPraHHYECKUE OCTAHKH (HAIIPHUMEP, OT MEPTBBIX KACTOK),
ITOCKOABKY B D. audaxviator ecTs reHbl, OTBEYAIOIINE 32 TPAHCIIOPT Caxapa M aAMHHOKUCAOT. [82]

B te aanexme Bpemena, B BOAHOI CpeA€ HAIIEIl IMAAHETHI IIPOAOAKAAOCH YCKOPEHHOE Pa3MHOKEHIE
MHUKPOOPIraHU3MOB, U3MEHAAHUCh UX BHABI, OOYCAOBACHHBIC M3MEHEHUEM YPOBHSA IPABUTAIIMH, U IIOABUAHCH
HOBEBIE, OOAEE CAOKHBEIE OOpaszoBaHHUA. B pe3yApTaTe BAUAHHSA IPABHTALIMH HA IIPOCTHIE KACTKH IIPOHU3OIIIAA
UX MyTanusA, OOpPasOBAANCh MHOTOKACTOYHBIE OPraHU3MBI PACTHTEABHOIO IIPOHCXOxAcHHA. B Boae
ITOABUAHMCH IIEPBBIE IIPEACTABUTEAN KUBBIX OPTAHH3MOB.

SIpkuM HpEMEpOM CTPEMHTEABHOTO BHAOU3MEHEHHA H MYyTAI[MH B COBPEMEHHOM MHPE OCTAIOTCH
BUPYCHI TIpHIIIA, KOTOPBIE KAKABIH TOA, IIPUCIOCAOAHMBAACH MEHAIOIIEMYCA HE3AMETHOMY YPOBHIO
IPaBUTAIINN, MEHAIOT CBOIO CTPYKTYPY M CTAHOBATCA HEYAOBHMBIMU AAfl IIPOIITAOTOAHUX aHTHBHPYCOB.

PactureApHBI MHpP M3 IIEPECOXINNX OACCEHHOB BOABI CTAA IIPHCIIOCAOAMBATBCA K cyime. Pacremms,
BEPOATHO, OBIA OAHOOOPA3HBI Ha BHA, HMEAM MACCHUBHBIE M KPEIKHE CTEOAU U Y3KHE AHCTBA, CIIOCOOHBIC
BBIACP/KHMBATh BBICOKHII YPOBEHb IIAOTHOCTH TPaBUTAIlMM M PAAHAlMH M B OCHOBHOM CTE€AMAHCH IIO
roBepxHOCTH 3eMAU. C yMEHBIIIEHHEM YPOBHA IAOTHOCTH I'PABUTAIIMH OHU HAYAAHU IIOAHUMATHCH BBEPX, HO
eIe AOATO COXPAaHHAM Oe3 m3MeHeHmsA (POPMBI AHCTBEB. PacTeHms pocAn OBICTPO, IIEPHOA HUX IIOAHOTO
CO3pEBAHUA  COCTaBASIA OT HECKOABKHX MUHYT AO HECKOABKHX AHEH, TaK KaK ITOBBIIIIEHHBIA YpPOBEHb
I'PaBUTAIINN CLIOCOOCTBOBAA OBICTPOMY Pa3MHOKEHHIO KACTOK.

B nmurannm u pocre pacTeHHIl IpaBUTAILINA UIPACT OAHY M3 IAABHBIX IpUYuH. LIupKyAAus ;Ku3sHeHHO
BQ/KHBIX COKOB U MX HCIAPEHUA B PACTEHUAX IIPOUCXOAUT UMIYABCUBHO. VIX IIPUBOAUT B ABHZKEHHE Pa3HHUIIA
AABAEHUSA, OOPA3yIOIIHeEC IEPEITaAOM I'PAaBUTAIIMOHHOIO AaBAeHusA, Koraa Ayna m CoAHIle MEHSIOT CBOE
ITOAO’KEHHE B OTHOIIIEHUHU IIOBEPXHOCTH 3EMAU B TEUEHUH CYTKH.

DTH pacTeHUA CHABHO OTAHYAAHMCH OT HBIHEIIHUX, KAK HA KACTOYHOM YPOBHE, TAK W IIO BHEIITHEMY
BUAY M CTpoeHHIO. PazMHOKEHHE IIPOMCXOAHMAO BEI€TATUBHBIM crrocoOom. Hmkmas dacts BBICBIXaAa, 2
BEPXHAA YaCTh, IHUTASACH HACBIINIEHHON BAArOH BO3AyXa, pOCAAd AAABIIE. 32 KOPOTKHUN CPOK PaCTeHHA
ITOKPBIBAAM OOABIIIHE ITAOINAAM, 4 TOAIIHMHA HX OCTAHKOB COCTaBAfIAA HECKOABKO AecATKOB MeTpos. Co
BPEMEHEM OHH H CTaAH 3aAekaMu Topda u kamMeHHOTro yraf. Ilo mepe ymeHbIEeHHA YpOBHS IITAOTHOCTH
IPaBUTALINN PACTUTEABHOCTD IIPHOOPEeTara POPMY KyCTAPHUKOB, 4 AAACE ACPEBHEB.

7KuBbIe MEKPOOPraHU3MBI ITOSBUAUCH M HAYAAH PA3MHOMKATCA B MyTHOM, 3arPASHEHHOIT IIOYBOI BOAE,
BUABI KOTOPBIX MEHAAHCH O4Y€Hb OBICTPO. I1OBBIIIIEHHBIII yPOBEHD IPABUTAIIMH TPEOOBAA H CIIOCOOCTBOBAA
OOpa30BAHUIO CKEACTOB M PAa3BHUTHIO MBIIIII, YTO IIPUBEAO K BO3HHKHOBEHHIO ITO3BOHOYHBIX KHBOTHBIX.
[TosBuAnch OOABIIHIE PBIOBI M 3€MHOBOAHBIE, OTACABHBIE U3 KOTOPBIX C IIOHMKEHHEM YPOBHSA ITAOTHOCTH
IPaBUTAIINNA HAYaAU BBIXOAUTH U3 BOABL A HEKOTOpBIE, HAOOOPOT CIYCKAAUCh B TAYOHHY OKEAHOB, IAC
BBICOKOE BHYTPEHHEE AABACHHUE B OIPEACACHHON CTEIIEHH KOMIICHCHPOBAAO BBICOKOE AABACHUE IPABUTAIUH.
3eMHOBOAHBIE HAYaAH IIPUCIIOCAOAMBATBCA K CYIIECTBOBAHHMIO Ha CyIE, TIAC BAHAHHE IPABUTAIUI
OIIYIIIAAOCH DOABIIIE YEM B BOAE.

[TosBrAMCH OOABIIIE M MaCCHUBHBIEC KUBOTHBIE TPYIIIBI AUHO3aBPOB. C IIOMOIIIBIO MOIIIHBIX MBIIIIT K
PAa3AEABHON CEPACIHOCOCYAUCTOM CHCTEMBI OHU MOIAHM BBUKHTB B YCAOBUAX ITOBBIIICHHOI TI'DaBHTAITHH.
BeiMupanuio AMHO3aBPOB CIIOCOOCTBOBAAO, BEPOSTHEE BCErO, 3aMETHOE CHIKEHHE YPOBHA IIAOTHOCTH
rpaBuTannn.  HenmprucrocoOAeHHOCTP MX KPOBEHOCHOI CHCTEMBI C BBICOKUM KPOBSIHBIM AABACHHEM U
AMIITHAA MBIIIIEYHAA MACCA, MEIIABIIasd AKTUBHO ABHUIATbCH, 32 KOPOTKUI CPOK YHHYTOKHAO BCEX KPYITHBIX
KMBOTHBIX. YKa3aHHBIE BHABI JKHBOTHBIX, Ha YpPOBHE 3MOPHOHOB B TEYEHHE KOPOTKOTO BPEMEHH
IIPUCIIOCA0OAHBAAUCH HOBBIM YCAOBHAM I'DaBHTALINN, H3MEHHAU CBOIO (DOPMY M BHA, B PE3YABTATE CTAAU
0OAEE MEAKIMU KUBOTHBIMH.

Kak yrBepxaaer yuensni Mospm [llsaiinep m3 ymmsepcurera CeBepHOM KapoAmHbI, €il yAaAOCH
OOHAPYKUTh (DPAIMEHTBI MATKOM TKAHU B KOCTH KOPOAEBCKOIO THPAHHO3aBPa, JMKHUBIIETO OKOAO 08
MHAAHOHOB A€T Ha3aA. I1o pesyAbraTaM HMCCACAOBAHHE CIIEIMAAUCTBI IIPUIIAM K BBIBOAY, YTO 9TH APEBHIHE
XHUIIHUKA OBIAU IIPEAKAMH COBpPEeMEHHBIX Kyp. Haydmerii amasms moxaszaa, 9TO H3BACYCHHBIN KOAAAreH
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CTPYKTYPHO HPAKTUYIECKH MACHTHYEH KypHHOMY IpoTenHy. OAHAKO, AAl KAOHHPOBAHUA OPraHH3Ma HYAKHA
AHK, xoropas mecer ocodyro nadopmarmo. AHK — s1o He 6eAOK, 5TO HEe OYeHD CTAOMABHAS MOACKYAQ, U
ee HUKOTA2 He OOHAPYKHBAAM B OCTAHKAX KUBBIX OPIraHU3MOB, BO3PACT KOTOPHIX IIpeBhITaA 30 ThICAY AET.

AoAroe BpeMs CIHTAAOCH, YTO BCE MHOTOKACTOUYHEBIC KHBOTHBIE BOSHHKAW CPa3y M OAHOBPEMEHHO, H
IIPOMBOIIAO 9TO COOBITHE OKOAO 540 MHAAMOHOB AeT HasaA. Uapap3 AapBHH He MOI OOBACHUTH 3TO
aaeHue. COraacHO €ro TEOPHH €CTeCTBEHHOro o1Oopa «[IpomcxoikaeHIE BHAOB», BHABI KHBOTHBIX
dOopMUPYIOTCA IIOCTEIIEHHO B XOAE IIOIIATOBOIO IIPUCIOCOOACHHSA K yCAOBHAM CpeArl. Aas Yapabpsa
AapBuHa OBIAO 3aTaAKOI, ITOYEMY B OTAOKEHHAX APEBHEE KEMOPHICKHX HET OCTATKOB KUBOTHBIX, B TO BpEM
KAK KEeMOPHICKHE OTAOMKEHHSA H30OHMAVIOT PAKOBHHAMHE, CKEACTAMH, IAHIUPAMHU, HUTAAMHA H TaK AaAee.
[ToAy9aA0Ch, 9TO KUBOTHBIE BHE3AITHO BO3HUKAH HMEHHO Ha 9TOM pyOeike. [ToaTomy BHe3armHOe OABACHUIE
PasHOOOPA3HBIX MHOIOKACTOYHBIX HA3BIBAAH «KOIIMAapoM AapBuHay.[83]

Amepukanckue yuaensie A, Paym m Ax. Cenkocku OOHAPYKHAH, 9TO IIOABACHHE U BBIMHPAHNC
OTAEABHBIX BHAOB KMBOTHBIX M PACTEHHUI Ha 3€MAE IIPOUCXOAHUT C OIPEACACHHOH IEPHOAMIHOCTHIO.[83]
Hampumep, B konme Tpuaca HaXOAUTCA CAMBIH OOABIIION IO AAMTEABHOCTH IEPHOA (5 MAH. A€T), BO Bpems
KOTOPOr0 OOPa30BAAHCH IIEPBBIC MAEKOIMTAOIIHE. [lepBble penTHANIN ITOABHAUCH B TAKOM K€ IIEPHOAC B
Kapb6oue. ITossaenne amcpuOnii cooTBETCTBYET TAKOMY 2Ke HeproAy B AeBone. [TokperrocemerHsie pacTeHus
nosBUANCE B FOpckom mepmoAe 1 HOABAGHHE IEPBBIX ITHI] HEIIOCPEACTBEHHO IIPEAITIECTBYET ITOMY Ke
rrepuoAy B FOpe. PoxaeHne XBOMHBIX pacTeHHIT COOTBETCTBYET TAKOMY ke IepuoAy B Kapbone, maayHOB 1
xBorrel - B Aepore. ITosiBACHIE HACEKOMBIX COOTBETCTBYET TAKOMY K€ IIEPHOAY B AeBOHE.

KakaoMy TakoMy II€pHOAY COOTBETCTBYET PAa3AHBAHHE M3 MAHTHUU PACIAABACHHOIO 0a3aAbTa Ha
IIOBEPXHOCTH 3eMAH. DTO SBAACTCA AOKA3ATEABCTBOM CKA9KOOOPA3HOIO YMEHBIIEHHUSA YPOBHA ITAOTHOCTH
I'PaBHTAIIUN, KOTOPOE COIPOBOKAAACA KATAKAH3MAMH. TaKuM OOpa3oM, CBA3b HOABACHHA HOBBIX BHAOB C
IIEPHOAAMH HEYCTOWYNBBIX I'PAaBUTAIMOHHBIX YCAOBUHM 3eMAN O4eBUAHA. VIMEHHO C TaKOM IEPHOAMYIHOCTHIO
IIPOMCXOAUT YMEHBITICHHE YPOBHSA IIAOTHOCTH I'PABUTAITHH HA HAITICH ITAQHETE.

B ecrectBennoM pasBurmm m OTOOpE HKHUBBIX OPraHU3MOB, H3MEHEHUH HX BHAOB Ha OCHOBE Pa3BUTHA
AHK, raaBHyI0 poAb, BO3MOKHO, HIPAE€T BAUSHHE AMHAMHYHO YMCHBIIAFOIIEIOCA YPOBHA ITAOTHOCTH
rpaBuTannn. AAAbHEHIIICE YMEHBIIECHUE YPOBHA IIAOTHOCTH TIPABHTAIINM, BO3MOXKHO, IIPHBEACT K
CAEGAVIOIIEMY BUAOM3MEHEHUIO (DAOPHI U (DayHEL. A IIEPBYIO OYEPEAb 3TO OTPAZUTCA HA MX aHATOMUIECKOM
CTPOEHUH, CHCTEME KU3HEOOECIEUEHHSA, IPHUCIIOCOOACHHBIX K HOBBIM YCAOBHAM YPOBHS ITAOTHOCTHU
rpaBuTarun 3eMAn. Bo3aMoKHO, IepBEIMH B OYEPEAU K BUAOM3MEHEHHUIO CTOAT KUTBI, CAOHBI I OETEMOTBL

HoBoe ycAoBue rpaBuTariuy OTPa3HTCA M HA YEAOBEKE, OH CTAHET OOAAAATEAEM COBEPIIEHHO HOBBIX
Ka4eCTB, MEHEE MYCKYAHUCTBIM, 4 €O OPraHU3M IIPOAAHT CBOIO JKH3HECIIOCOOHOCTH Ha AecATkn Aer. M
BO3MOKHO, CHABHO Pa3AyBa€MBII B IIOCAGAHEE BpeMs KOHEIl CBETa, 9TO HE YTO HHOE, KAK  CKOpPOE
BUAOHU3MEHEHIE YEAOBEKA,  OOAAAATEAS HOBBIX MHTEAAEKTYAABHBIX M (DU3HMOAOTHYECKHX KadecTB. BeAb B
TPETBEM TBICAYEACTHH YEAOBEK CTAA DOAee MH(POPMUPOBAHHBIM, MOOHMABHBIM U HHTEHCHBHBIM.

8.7. BamAaHme rpaBHTAIINU HA KA€TOYHOM YPOBHE

Maneiimmee  koAeOaHne ypOBHA ITAOTHOCTH TPABHUTAIIMH CHABHO OTPAKaACd Ha CAMOM HH3KOM
KAETOYHOM ypPOBHE aMOpmoHa KuBOW MaTepuu. OHO CIIOCOOCTBOBAAO AOIOAHHTEABHBIM OOpPA30BAHBAM B
AHK kaerknm m mamenenuro ux pacimudpoBku B ¢ase IEPBOHAYAABHOIO pasBUTHA. B 9T0OIH crasmm
IPABUTALINOHHBIC BAUSHUSA Pa3HBIX NCTOYHHKOB, B TOM YHCAE IIAAHET COAHEYHOM CHCTEMBI, OCTABASIOT CBOI
OTIEYATOK HAa AAABHEHINIEM PpasBUTHH JKUBOTO OPraHM3Ma M  CIIOCOOCTBYIOT K HEKOTOPBIM —€ro
BUAOM3MEHEHUAM.

Crpykrypa >KHBOH MaTE€PHH, IIOPOABI, 4 TaKiKe IIPOCTPAHCTBA-BPEMEHU W3MEHACTCA IIYyCTh U
HE3HAYHTEABHO, OYKBAABHO C Ka)KABIM CKAYKOM YPOBHSA ITAOTHOCTH TIPABHTAIINN, I B HEH CYIIECTBYIOT BCE
aTpUOYTHI HEOOXOAUMBIE AAfl IIpeoOpa3oBaHua Mupa. [Ipormoprnn matepun M 3aAOMKEHHBIE B HEH ITOAfA, U
SHEPIETHKA, OIPEACAAIOT HA KAKYIO BEAYHHY M3MEHHUTHCA XOA BPEMEHH B TaKOH cpeAe. BoTr mouemy Taxoe
B3aHMOAEHCTBHE U OIIPEACAACT IIPOAOAKUTEABHOCTD KU3HH KAKAOT'O JKHBOIO OOBEeKTa Ha ImAaHeTe. Hean Mer
BBIFACM U3 30HBI IPUTHKEHHA 3EMAH, KaK IOBOPUTCA B TEOPHH OTHOCHTEABHOCTH, TO 3TO HEMHHYEMO
IPHUBEAET K TOMY, YTO JKU3Hb KAXKAOH KACTKH B HAIIIEM TEAEC 3HAYHTEABHO IPOAAUTBCA. He HeBecomocTs
5TOMY CIIOCOOCTBYET, 2 YMCHBIIECHHBIH YPOBEHb ITAOTHOCTH T'PABHTAITHH, OTAHYAIOIIHICA OT €€ YpPOBHA B
ycaoBuAx 3eman. KaKABIIA BUA KHBOI MATEPHH IIPHCIIOCOOAEH K YPOBHIO IIAOTHOCTHU I'PABUTAIIHH 3EMAH U
K TEM IIMKAAM, KOTOPBIE CTPEMHTEABHO ITOTAOIIAIOT PECYPCHI KAXKAOTO, M COKPAIIAIOT ITPOAOAKUTEABHOCTD
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KI3HH B TAaKOH cpeAe. BO3MOKHO, TIOITOMY TOPIIBI CAABATCA AOATONRHTEAMH, BEAb B IOpaxX YpOBEHb
IIAOTHOCTH rpaBI/ITaL[I/II/I r’IYTb MCHBbIIIC.

Obpammenne HeOECHON cepbl BCACACTBHE CYTOYHOIO BPAILCHHA IIAAHETBI, TOAUYHOE ABIKEHUE IIO
opbure BOkpyr COAHIIA, HHTEHCHBHOCTb IIOTOKA IPABHUTAIINN U APYIHE aCTPO(PH3IUYECKHE IapaMETPHI
ITOPOKAAFOT IIUKAMIECKOE BO3ACHCTBHE IIAQHET M 3BE3AHBIX CHCTEM Ha 3€MHBIE OOBEKTHL SICHO, 9TO KUBBIE
OPTraHU3MBI, BKAFOYAS Y€AOBEKA, BBIHYKACHBI AAAIITHPOBATHCSA K CYIIECTBOBAHHUIO B M3MEHSATOIIUXCSA YCAOBHAX
IPaBUTALIMOHHOHN CPEABL BAmfHme rpaBuTamuu camMoro OAM3KOIO HAIIErO CHyTHHKA - /\VHBI 3aMETHO
orymaercad Ha 3eMAE B 3aBHCHMOCTH AK€ TEUEHHA CYTKH, TOTAA KaK APYIHE IIAAHETHI TAKOIO 3aMETHOIO
BAHMAHUSA HE OKA3BIBAFOT.

[Mpursmxerne AyHBI BBI3BIBACT IIEPEIIAA AABACHHSA MEXKAY IPOTHBOIOAOMKHBIMH CTCHKAMHU KAKAOH
KACTOYKH HAIIIETO OPraHm3Ma, cocrosmero Oosee dem Ha 00% wm3 BoAbl. HepBHBIE HMIyABCH 3THX
MEABYAMIITIX AMCCOHAHCOB CAHMBAFOTCH, ITOPOKAAS SMOIIMH, 2 9aCTO M ITOCTYIIKH deroBeka. Heaapom rmpm
HEKOTOPBIX ITOAOKEHHUAX AYHBI IIPHOOpETAeT OIPEACACHHBI CMBICA IIPOCTOHAPOAHOE OIIPEACACHHE
YEAOBEKA, IIOCTYIAIOIIECIO Bpa3pes ¢ OOIICIPUHATHIMUI HOPMAMU IIOBEACHHSA: EMY MOYA B TOAOBY YAAPHAY.
[Toaromy yixe B rAyOOKOI APEBHOCTH aCTPOAOIU Ha3bBaAK AyHY IIAPUIICH TyBCTB.

VdaeHBIMHI TIPON3BEACHBI PACYETHI IEPUOANIECKOTO BAUAHUA IPABUTAIIMOHHBIX ITOACH ITAAHET B CAydYae
IIPOCTBIX PEAKIINI CHHTE32 M PACIAAd MOAEKYA. YAAAOCh YCTAHOBUTH I'PABUTAIIMOHHBIE ITOTCHIIHAABI /\VHBI
2=0,0027 m/cex? m Coanma g=0,005898 m/cek?, KOTOpBIE OKA3BIBAIOT CYLIECTBEHHOE BAWSHHUC Ha
ITIOBEPXHOCTH 3EMAH B TE€YCHHE CYTOK. [10 CpaBHEHHIO C APYTHMH HCTOYHHKAMH 9TO OTPOMHOE BAUSHHCE 1
OHH MOIYT BO3AEHCTBOBATH AQKE HA CPABHHUTEABHO MAACHBKHE MOAEKYABL AAfl 9THX HCTOYHHKOB YHCAO
HYKAOHOB B MOAEKyA€ AOAKHO ObTh He MeHee 500. K Takum oOpraHHYecKMM MOAEKYAAM, HIPAFOIIHM
CYILIECTBEHHYIO POAB B IPOIIECCAX KUZHEACATEABHOCTH, OTHOCATCH HYKACHHOBBIC KHCAOTH H AMHHOKICAOTBL
FOmmrep cyrmecTBeHHO BAMAET Ha MOAEKYABI C 9HCAOM HYKAOHOB 0k0AO 4000. Benepa u CatypH AeHCTBYIOT
HA KPYIIHBIE MOAEKYABI C YHCAOM HYKAOHOB okoAo 5000. K rtakmm MoAekyAaM OTHOCATCA OCHOBHBIE
depmentsl, yaacrsyromue B cuatese AHK. Mapc akruBen B oOAactu OoAee KPYIHBIX OOpPa3sOBaHUI C
uncAoM HYKAOHOB He MeHee 60 000. K Takum MoAekyAaM OTHOCHTCA, HAIIPUMEP, TeMOrAOOHH. Y pan, Herrryn
u MepKypuii ACHCTBYIOT Ha OYEHB OOABIIIHE MOAEKYABI € 9HCAOM HykAOHOB He menee 150 000. Dro, x
npumepy, HacaeactBennas AHK. Hakomner, ITayron, a taxie pAA KPYyIHBIX aCTEPOHAOB, KOMET U 3BE3ABI
MOTYT OKa3aTh BAHAHUE HA YCTOMYNBOCTh ITHIAHTCKUX OOPAa3OBAHMI THIIA XPOMOCOM. [85]

PasHOBHAHOCTP TAKHX TPABHTAIIMOHHBIX BAMSHHM, UX COYCTAHNE, CBA3AHHBIC C HM3MCHCHHEM YIAad
BAHAHUA MEKAY ITAAHETAMH, 3aAMETHO OTPAKAIOTCA B OOPA30BAHHH JKHUBEIX KACTOK M OPraHH3MOB. B xoAe
pasBUTHA 3MOPHOHA TaKOE€ IPABUTALIMOHHOE BAUAHHE HIPAET BAKHYIO POAb B IIPOIECCE paciiudpPOBKH
AHK, mpeaoripeaeasia AaAbHENITIEE Pa3BHTHE KACTOK U IIAOAQ B IIEAOM.

«Mycopnas» gacts AHK, 10 ectp 97% Hexoaupyrommeii ee gacti, 0OpasoBaHa B IIPOIIECCE IBOAIOLINN B
YVCAOBHAX IIOCTCIIEHHO YMEHBIIAIOIIECIOCA VPOBHA WAOTHOCTH rpaBuranmu. [lostomy, B ycaoBmAX
HBIHEIITHEIO YPOBHA IIAOTHOCTH TpaButaruu «mycopHas» dactb AHK He moixer OBITh BOCTPeOOBAHHOM.
EcAn HaM yAacTcsi HCKYCCTBEHHO CO3AATHh B 3€MHBIX YCAOBHAX CPEAY C IIOBBITICHHBIM YPOBHEM I'DaBHTAIIHH,
MBI HE y3HACM IIAOA, PAa3BUTHIH OT YEAOBEYECKOIO SMOPHOHA B YKA3aHHOM CpeAc. Bo3MOxHO, 310 Oyaer
AMHO32BPOM HAHU IIPEACTABHUTEAEM AABHO BBIMEPIIIETO KAKOIO-TO AOUCTOPHIECKOTIO KUBOTHOTO.

«DHEpPruA IPaBUTAIIMOHHOIO B3aUMOAECHCTBUA ABYX IIAAHET ABASCTCA OTPHIIATEABHON BeArmuuuoi. Ho
OTPHIIATEABHAA SHEPIHA CHIKAET YPOBEHb SHTPOIMU B TEPMOAMHAMHYECKHX IIPOIECCAX M ITOHIKACT
ITIOPOTOBBIC 3HAYCHHA 9HEPIUH B HEPABHOBECHBIX TEPMOAMHAMIYCCKAX IIPOIECCAX, TAKAX KAK XHMITICCKIC I
OHOXMMIYECKHE PEAKIINN CHHTE3d. YUNTHIBAf, YTO CTPATEINsA BBDKUBAHUA HA HAINCH IIAAHETEC OCHOBAaHA HA
IIPOCTOM BOCIIPOM3BEACHHUU KAETOK, YTO, B CBOIO OYEPEAB, 3aBUCHT OT CKOPOCTH CHHTE3a OEAKOB, MOMKHO
IIPEATIOAOKHTE, YTO BAUSHHUE YAAACHHBIX IIAAHET MOKET IPOABAATHCA Ha KACTOYHOM YPOBHE.»[80]

BAmsanme moTOKOB IpaBUTAINH  KaKAOI ITAAHETH HAITIEH COAHEYHOM CHCTEMBI H APYIUX CO3BE3AHN Ha
’KUBBIE KACTKH IIPOMCXOAUT ITOCTOAHHO. (Takoif adekT MOKHO CpaBHHTH C TEHAMH YEAOBEKA OT
HECKOABKUX HOYHBIX (DOHAPEH, KOTOPBIE B COBOKYIIHOCTH CO3AAIOT IIOAHYIO KAPTUHY OYEPTAHNN YEAOBEKA.)
VpoBeHb BAUAHNA HX IPABUTALINN 3aBUCUT TOABKO OT MECTOIIOAOKEHHSA HX, KOTOPOE MEHACTCA AQKE B
3aBHCHMOCTH CyTOYHOro BpameHus 3eman. ITo Mepe COBOKYITHOrO WX BAHAHHSA, B KaKAOM OpPIaHH3ME,
OCODEHHO B COCTOSHHH SMOPHOHA, CKAAABIBACTCA HHAHUBHAYAABHOE IIEPBOHAYAABHOE IPABHTAIIMOHHOE
COCTOfHHE, HE IIOXOXKEE Ha APYTHX. [IpH IIOBTOPHOM CAOMKEHHU COCTOSHUA YKA3aHHBIX ITAAHET, OPraHHU3M
YEAOBEKA, BO3MOYKHO, IIOAYYAET SGHEPTHIO U AOIIOAHUTEABHBIE PECYPChL. BO3MOKHO, OAHA U3 APEBHHUX HAYK -
ACTPOAOIMA OCHOBAHA HA H3YYEHUH TOYHOI'O BAUAHHA IPABUTAIIIN HA YEAOBEKA.
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B 50-60-pre roapr XX Beka, KOrAa CAOKHAACh TaK HA3bIBAEMasd CHHTETHYECKAA TEOPHsA 3BOAFOIIHH,
IIPOU30IIAO CBOEIO POAA OOBEAHMHEHNIE KAACCHYECKOTO AapBHHU3MA X1X BeKa C AOCTIKCHHAMHI I€HETHUKH U
MOAEKYAAPHON OHOAOrHH. B cHTETHYECKOH TEOPUHU 3BOAIOIIUHU IIPHHIMAAOCDH, 9TO OCHOBHBIMH (DaKTOpaMU
9BOAIOIIMH ABASIOTCA MYTAIMOHHEBIN IIPOIIECC, TO €CTh BO3HHKHOBEHME CAy4darnbix mameHenuii B AHK u
ecrecTBeHHBIN O0TOOpP. [IpH 5TOM CIHTAAOCH, YTO HACACACTBEHHBIC H3MEHEHUSA HMEIOT CAYIAMHBIN XapakTep.
Ho B aAaApHefiIIIeM HAKOIIMAOCH AOBOABHO MHOIO (DaKTOB, KOTOPHIE T'OBOPAT O TOM YTO, IIO-BHAUMOMY,
AQAEKO HE BCETAA M3MEHEHNA T€HOMA NMEIOT CAYYAWHBIN Xapakrep. M mostomy AaBHHIT CIOp O TOM, KaK Ke
HAET 3BOAFOIUA — HA OCHOBE CAYYaIHOCTEM HMAM HAa OCHOBE 3aKOHOMEPHOCTEH, IIPOAOAKAETCA U IIO CeH
ACHb.

«CCFOAHH Y‘ICHI)IC HpI/II_HAI/I K BI)IBOAY, 910 FAaBHbIﬁ HYTI) YCAO)KHCHI/IH OpFaHI/ISMOB — 3TO HC CAy‘IaﬁHbIC
MYTALIHH, 2 AOOABACHIE K K0M6HHHp0BaHHe IIEABIX OAOKOB T€HOB. BAOYHBIN IPHHITUIT yCTPONCTBA TEHOMOB
IIPEAOIIPEACAAET 3BOAFOIIMOHHOE Pa3sBUTHE HA HECKOABKO IIATOB BIlepeA. ['eHOM XpaHHT CBOXO IpOrpaMmy
pasBuTHA. YdeHbIE YOCAHANCH, YTO MYTAILIUH, TO €CTh TOT MATEPHAA, C KOTOPBIM PaOOTAET €CTECTBECHHBII
OTOOp, HE MOIYT IIPOUCXOAHTH B AIOOOM MECT€ XPOMOCOMBI. | '€HOMBI COBPEMEHHBIX OPILaHH3MOB
ACHCTBUTEABHO COCTOAT M3 KPYIHBIX OAOKOB, KOTOpBIE 9YACTO HKMEIOT CaMOE€ PasHOOOpasHOe
IIPOUCXOKACHHUE. ACHCTBUTEABHO, 9BOAIOLHSA HACT IO IIYTH CO3AAHHSA T€HOMOB 13 OAOKOB. [Ipmduem, ecan
HCIIOAB30BATH IIPEAAOIKEHHYIO aHAAOTHIO C AOMOM, MOYKHO 3aMETHTB, YTO AOM BCEIAA MOAOJKE, YeM OAOKH,
13 KOTOPBIX OH IIOCTPOEH. B cBoe Bpems mpupoaa oTo0Opasa Te HAM mHBIE OAOKH. OdYeHB YaCTO IEHBI,
OoOBbeAnHAEMBIC OAHOI (DYHKIIMEH, HAXOAATCA BMeCTe. Takoe OObEAMHEHHE TCHOB HA3BIBACTCH TCHOMHBIM
ocTpoBOoM. EcAH 3TOT OCTPOB OTBEYAET, AOIYCTUM, 33 OOAC3HETBOPHBIE CBOICTBA, OH HA3BIBACTCA OCTPOBOM
matoreHHOCTH. M 9T remommbele OAOKH, BHAMMO, cobmpaAnch, koraa cermentsl AHK BcrpamBasmcs B
OIIPEACACHHBIEC IIPEAIOYTHTEABHEIC calThl (MecTa) Apyroii AHK. Drto mpomecc yHEHBEpCcaAbHBIN, BCCOOIIMI.
B OaAokax reHnl TepArorca, B OAOKAX OHH IIPHOOPETAIOTCA M B OAOKAX OHH 3aMEHAIOTCA. DTO —
IIOTEHIIHAABHAA BO3MOKHOCTB IIPHCIIOCOOUTHCA K HOBOM 3KOAOTHMYECKON HuIe. MOKHO Ha3sBaTh 3TOT
IIPOIIECC ITPEAAAATAIINEH — IIPEABUAECHHEM BO3MOKHBIX IepeMeH. KoHe4HO, HM O KakoW IOAHOI
IIPEAOIIPEACAEHHOCTH pedb He HAET. HeT 1 IOAHOIT CAyIaifHOCTH, KaK CUNTAAOCH paHbIme.»[83]

«HaeH-KOppecroHAEHT  Poccuiickoll  AKAAGMHH — MCAHMIIMHCKHAX — HAYK, COTPYAHHK HHCTHTYTa
MHKpoOHOAOrHH U srmAemMuoArormd  nMeHn l'amasem leopruii CMUpPHOB cYMTAa€T, YTO MyTaryA
(M3MEHYHBOCTB) U ECTECTBEHHBIN OTOOp, OE3yCAOBHO, BCETAA CYHTAAUCh U AO CHX IIOp IIPU3HAIOTCA
BAKHEHITTIM (DAKTOPOM 3BOAIOIIMH, HO €CTb €IIE€ HACACACTBEHHOCTB. 1O €CThb 5BOAIOIHA — 3TO
HACACACTBEHHOCTD, H3MEHYHBOCTD U €CTECTBECHHBIH OTOOP. UTOOBI IIPOMCXOAMAM MYTALIMH, HYKHO, 9TOOBI
OBIAO, TAC UM IPOUCXOAUTH. VM IpeacTraBAcHA 3Ta HACAEACTBEHHOCTH HOAHMepHON MoAekyror AHK, B
KOTOPOI 3aIIMCAHBI CBOMCTBA AFOOOrO OPraHM3Ma H 3aIIHCAHBI BIIOAHE OIIPEACACHHBIM OOPAa30M C IIOMOIIIBIO
€AMHOIO TI'€HETHYECKOTO KOAA. BCfl COBOKYIIHOCTB TI'€HOB, KOTOPBIE OIIPEACAAIOT CBOMCTBA OPraHH3MOB,
HA3BIBACTCA TI'€HOMOM, M 3BOAIOIIUA AFODOIO BHA2, AIOOOrO OpPraHH3Ma HAYHHACTCA C HM3MECHEHHA €ro
cOOCTBEHHOro reHoma. AO CHX IOp CYHTAETCA, YTO TOT HAH HHOH TIE€H MOMKET 3aKpEIHTBCA U
PACIIPOCTPAHUTHCA B IIOIYAAIIUAX B TEX CAYYAAX, KOTAQ 3TOT I'€H KOAUPYET KAKOM-TO TIOAE3HBIM AAA TOTO HMAN
HMHOI'O OpraHU3Ma IIpu3HakK. k1 coOCTBEHHO ecTecTBEHHBIN OTOOP IIPU3BAH OTOMPATD Te IIPU3HAKH, KOTOPHIE B
AAQHHBIX YCAOBHAX ABAAIOTCH IIOAE3HBIMH.»[83]

«Ho mpexae geM B eCTECTBEHHOM OTOOPE IMOOEAUT TOT MAU MHOM BHA, HEOOXOAMMO YTOOBI IIOOEAHA
ren, 9ro0sr oH 3akperacad B AHK ocobu aroro Buaa u pacupocrpanuaca. Bee maunnaercs ¢ rena. Aeao B
TOM, YTO I'€HBI M HACACAYIOTCA, U OTOpAChIBarOTCA He camu 1o ceOe. OHU OTOPACHIBAIOTCA M HACACAYIOTCA B
cocrase Hekux cermeHToB AHK. Koraa rer orOpaceiBaercs, BEIITAAAET U3 XPOMOCOMBL, 3TO IIPOUCXOAHUT B ABA
srarma. CHa9aAa reH akTHBHpyeTcd 3a cueT Myraruy, a notom cerment AHK, coaepixariuii moBpexAeHHBIIT
red, BeIpe3aeTcA. 1O €CTb YAAAAETCA CEIMEHT, COAEPIKAIUI IIOBPEKACHHBIH TIC€H, KOTOPBIA He
ITOAACP/KUBACTCA €CTECTBEHHBIM OTOOPOM.» [83]

Bo BAmAHHUN rpaBUTAIIME HA JKUBBIE OPTAHU3MBI HA IIOBEPXHOCTH 3EMAH, OIPEACACHHYIO POAb UIPAET
ITOAOKEHHE KUBOTO OpPraHU3Ma B IIPOCTPaHCTBE. /KMBOTHBIE, XOAAYME Ha YETHIPEX HOTAX, IPHUHUMAIOT
TOPU30OHTAABHOE TIOAOKEHHUE, ITOACTABAAA CBOIO HEPBHYIO M KPOBEHOCHYIO CHCTEMY IIEPIEHAHKYAAPHO K
BO3ACHCTBHIO TIpaBUTAIUH. [ITHIIBI B CBOOOAHOM IIOAE€TE, TAKKE IIPUHHMAIOT TAKOE TOPH30HTAABHOE
roAoxkeHne. TOABKO YE€AOBEK U HEKOTOPBIE BHABI JKHUBOTHBIX XOAAT IIPAMO, IIOACTABAAA CeOf MAPAAACABHO K
BO3ACHCTBHIO TpasuTaruu. [louTm Bce IPeACTaBUTEAN PACTHTEABHOIO MHPA IOACTABASIOT CBOM OPIaHEBI
VIIPABACHHSA ITAPAAACABHO I'PABUTAIINH. BUAIMO, B 3TOM IMOAOKEHHH KUBBIX OPTAHU3MOB €CTh OIIPEACACHHAA
3aKOHOMEPHOCTb, ITOAYHMHEHHAA BAUAHIIO TPABUTAIINH M OIIPEACAAFOINAA YPOBEHD PAa3BUTHA.
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«MccaeAOBaHISA YICHBIMI IIPHYNHEL PAKOBEIX 3a00AEBAHUH BEIBEAN CTPAHHYIO IIOCACAOBATEABHOCTE. B
pe3yAbTaTe HCCACAOBATEAM  IIPEACTABHAN  AOKA3aTEABCTBA CBOEH BEPCHM, HM3AOKHB  PE3YABTATEI
KAPUOTHUIIMYECKOIO aHAAN32 HECKOABKHX PAKOBBIX KAE€TOYHBIX AMHHH B IIPEACAAX HECKOABKHX ITOKOACHUI.
Oka3aA0Ch, 9TO B IIPEACAAX OAHOH AHMHHH HAOOp M CTPOEHHE XPOMOCOM Y KAETOK HE MEHAIOTCA, HO IPH
3TOM MOIYT CHABHO OTAHYATBCA OT XPOMOCOMHOIO HaDOpa OIYXOAHM HHOIO THIIA HAM AK€ OT OIYXOAH
TAaKOI'O 7K€ PakKa, HO B3ATOIrO y APyroro rmaruenTa. CaMbIM ITOKa3aTEABHBIM IIPUMEPOM TYT CAYKHT 3HAMEHUTAA
amapa kaetok Hela, xotopyto B 1951 roay B3sam y 60apHON ['eHpuerTsr /\aKc, IOTOMKH KOTOPOH AO CHX
ITOp BIIOAHE KH3HECITOCOOHEBI. BBIAO IOKa3aHO, YTO, C TEX ITOP T4 AHHHA CYIIIECTBYET aBTOHOMHO, TO €CTb
BHE OPraHU3Ma €€ «POAHTEABHHUIIB, €€ KACTKH OOAAAAIOT BIIOAHE CTAOMABHBIM KAPHOTHIIOM IIO CPAaBHEHHIO
C TeM, KOTOPBIA y Hee OBIA IIEPBBIE TOABI e€e cyriecTBoBaHUA. OAHAKO OH BECbMa OTAMYEH OT TAaKOBOIO B
HOPMAABHBIX YEAOBEYECKUX KAETKAX.

[Toayuaercs, 9TO KaHIIEPOTEHE3 ABAACTCA HE CTOABKO OOAE3HBIO, CKOABKO CBHAETEABCTBOM TOIO, UTO
YEAOBEYECTBO KAK BHA HE ABAACTCA CTAOMABHBIM — B AFOACKHX ITOIVAAITHAX ITPOAOAKAFOT HMATH IIPOIIECCHI
BHAOOOpasoBaHuA. [1ooToMy Bcex, KTO CTPaAaeT OT PAKOBBIX 3a0OACBAHUIL, ITO MHEHHIO aBTOPOB 9TON
TUIIOTE3Bl, CACAYET CUHTATH IEPEXOAHBIMUI (DOPMAMH MEKAY CTaphIM M HOBBIM BHAOM. Kak caeayer u3
ITOAOKEHHH CHHTETHYECKOH TEOPHHU 3BOAFOIIMH, Y HUX OYEHb MAAO IIIAHCOB Ha BELKHUBAHHE, ITOKA YCAOBHA
OOHTaHHA CTAPOrO BHAA IIPUHIIUIINAABHO HE M3MEHATCA. TOABKO B 3TOM CAydYae HEKOTOPBIE M3 ITEPEXOAHBIX
dOpM CMOTYT ITIOAYHYNTD WIYTEBKY B KU3HB» B C(DOPMUPOBATH HOBBIH BHA.

Apyroe AeAO, ITOOBI ITOHATH CeHYac, 9TO 9TO OYACT 32 HOBBIH BHA TAKOH, ITOKA YTO HEBO3MOMKHO —
BEAb YYEHBIE MMEIOT AEAO AMIIL C CAMBIM HAYaAOM IIPOIECCA, CO CTAAMEH «KAPHOTHUIIMYECKON
AecTabuamsarumy. KAeTkd, B KOTOPBIX OHA IIPOMCXOAHT, CAMH IIO CeO€ HE MOIYT «CO3AATH» KAKOW-TO
YCTOWYHBOM CTPYKTYPBI, YTO IOATBEPKACHO MHOIOYHCAECHHBIMH 9KCIEPHMEHTAMU — M3 TEX JKE PAKOBBIX
KAETOK HE ITOAYYAETCSH «BBICTPOUTH» HOPMAABHYIO (DYHKIIMOHUPYIOIIYIO TKaHb. OAHAKO CO BpEMEHEM, KOTAd
HECTAOUABHOCTD 3aKAHYMBACTCHA, TO KAETKH, KaK 3TO AeMOHCTpupyer Ta ke Amama Hela, wmoryr
ccpopMupoBaTh 9TO-TO HOXOKee Ha Hee. [IpocTo B opranumsme GOABHOIO 13-32 OBICTPOTHI PA3BUTHA HEAYI,
AO 9TON CTAAHH HE AOXOAUT — YEAOBEK YMHPAET PaHbIIIE, YEM KAPUOTHII KACTOK OIIYXOAH CTAOMAU3ZHPYETCH.
OAHAKO, HE HCKAIOYEHO, YTO E€CAM CTPAAAIOIIHHI OT OIYXOAH IIOIIAAET B KAKHE-TO YCAOBHSA, KOTOPHIE
ITOMOIYT €My IIPEOAOAETD IEPBYIO CTAAHIO, TO Y HETO €CTh IIIAHC IIPEBPATUTHCA B OCOOb HOBOTO BHAA»[87]

OcTaHOBKA M IIPEKPAIICHUE KU3HEACATEABHOCTH KUBBIX OPIaHHU3MOB ITPOMCXOAUT TaKAKe ITUKAMYIHO.
IIpu ocraHOBKE IAABHBIX OPraHOB KU3HEACATEABHOCTH — CEPALIC M AETKHX, IIPEKPAINACTCH IHPKYAALNA
KPOBH, KHAKOCTH M BO3Ayxa B opraHusme. COOTBETCTBEHHO HAPYIIAIOTCH OOPA30OBAHHBIC HX ABIKCHHCM
3AEKTPOMATHUTHBIE U APYIME BOAHBI, CIIOCOOCTBOBABIIINE VIIAOTHEHUIO HAM YMEHBIIICHHIO, IIPOXOAAIINX
Yepe3 HOX, IIOTOKOB IPAaBUTAIIMM. 1aKOe HapyIIEHHE IIAOTHOCTH IIOTOKA TIPABHTAITMH IIPHBOAHT K
HEKOTOPBIM M3MEHEHHUAM Beca, TEIAOoOOMeHa B opranusme. (Bor mouemy koraa geAoBek yMHPAET, €O TEAO
CTAHOBHTCA A€TYe Ha HECKOABKO IpaMmoB) OAHAKO, KU3Hb B OPraHU3ME €IIe HE IIPEKPAIeHa, B HEKOTOPBIX
KAETKAX ITPOAOAKAIOTCA OOMEH M BOCIPOU3BEACHHE, KOTOPBIE HEIIPOAOAKUTEABHOE BPEMS COXPAHAIOT
MAarHUTHOE ITOA€ BOKPYT KAaeTku. Ilocae mx mpexparreHus, AEHCTBOBABINMI IOPAAOK OOMEHA BEIECTB B
KACTKaX OE3BO3BPATHO OCTaHAaBAMBAacTCA. Aasee HAYMHACTCA «OECHOPAAOYHEIN» IIPOLECC PA3MHOKCHHSA
OaxkTepuil M MHUKPOOOB, KOTOPBIE Pa3pylIalOT KACTKH, B PE3YAbTATE HAYMHACTCA T'HHEHHE OpPraHH3MA.
OAHOBPEMEHHO HAYMHAETCA Pa3pylIeHNE Ha MOAEKYAAPHOM YpPOBHE — pacliap M BBICBIXaHHE KAeTKH. B
3aBHCHMOCTH OT OOBEMa M CAOMKHOCTH OPIaHH3Ma, 3TU IIPOIECCH 3aHUMAIOT OT HECKOABKHX YacOB AO
HECKOABKHX AHeH. Koraa Bce 9T IIpOIIeccH 3aKOHYHMAHUCH, B OCTAHKAX OPraHU3Ma IIPEKPAIIAIOTCA AKTHBHBIC
ABIKCHHA HA AIOOOM KAETOYHOM H MOAEKYAAPHOM ypoBHE. COraacHO IPOIOPHHAM TIPABUTAIIHH -
IIPOCTPAHCTBA-BPEMEHH, ABM/KEHHE, TO €CTh M3MEHEHHE B IIPOCTPAHCTBE IPEKPAIEHO, HACTYIAET ITOAHASA
CMepPTb, 3HAYHUT, BPEMSA PACTATUBAETCA AO IIOAHONH OCTAHOBKH.

Bmecre ¢ Tem, HezameTHBIE M3MEHEHHA B OCTAHKAX OPTaHM3Ma BCE-TAKM IIPOMCXOAAT. MarmnTHBIE
BOAHEI 3EMAH, IIPOXOAS Y€pe3 ITO3BOHOYHUKHI U pedpa CKeAeTa, OOPa3yIOT BTIOPUYHbBIE MATHHTHEIE BOAHEL, 2
IPABUTAIIMOHHBIE BOAHBI - 9Y€pe3 KACTKH Koctu cumrteBaroT macHTHduKarumio AHK. 7Kusos B Apyrom
ITOHATHH ¥ U3MEPEHNUH ITIPOAOAKACTCH.

8.8. PoAB M3BHAMH MO3ra B YAABAUBAHUH HEHTPHUHHBIX BOAH
M300paxeHne MAarHUTHBIX AOMEHOB ITOCTOSHHOIO MATHHTA HAIIOMHHAET BEAUKOE TBOPEHHUE IIPUPOABI -

U3BUAMHBI MO3Ia YeAOBeka. B dgem cxoacta MexAy Humu? BosmoxHO, B TOM, UTO B OOOHX MaTepHAAAX
M3BUAMHBI HTPAIOT OAHY M Ty K€ POAb — IIPEOOPA3OBAHIE MATHUTHBIX BOAH. B cTpykType AomeHa mMarHnTa
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HMEIOTCS HEYPaBHOBEILICHHBIC B CBA3AX MOAEKYABL, BHYTPHU KOTOPBIX aTOMBI IIOCTOSIHHO OOMEHHBAIOTCH
9AEKTPOHAMI OPOHT. B TaKHX MOAEKyAaX 9ACKTPOH IIEPEMEIACTCA TOABKO B IIPEACAAX MOAEKYABL, B CBA3M C
9YeM, HAIIPABACHHBIH TOK 3ACKTPOHOB HE IIPOUCXOAHUT. KOraa 9AGKTPOH IIEPEXOAHUT C OAHOIO aTOMa B
APYTOH, BXOAAIIHUI B COCTAB MOACKYABIL, 2TOM PACIYCKACT MATHUTHYIO BOAHY. MarHuTHas BOAHA, AOCTHTAS
COCEAHIOIO MOAEKYAY, BO30Y/KAQET €r0 U IIOBTOPACTCA IIEPEMEIICHIE SACKTPOHA BHYTPH COCEAHEH MOAEKYABI
U Tak AaAee. ABIKEHHS 3AEKTPOHOB CIIOCOOCTBYIOT OOPa30BAHMIO MATHUTHBIX 3aBUXPEHHI BOKPYT ceOds,
KOTOPBIE, B CBOIO OYEPEAb CIIOCOOCTBYFOT H3MECHEHHIO ITAOTHOCTH IIPOXOAAIIUX dYepe3 ceOsf ITOTOKOB
HEHTPHUHO.

B wMmarHmTax mepexoA 9AEKTPOHA OIPAaHMUYEHHBIN, a MATHUTHBIE BOAHBI CBOOOAHBIE. [lpu
9AEKTPHYIECKOM TOKE, K IACKTPOHBL, I MATHUTHBIC BOAHEL, CBOOOAHO PaCIIPOCTPAHAIOTCA.

Tarke, KaK B AOMEHAX MArHUTOB, B HEKOTOPBIX YIACTKAX KOPBI TOAOBHOTO MO3I4, IIPH IIPOXOKACHIH
OHOHUMITyABCA U KPOBOTOK4, OOpPAa3yIOTCA 30HBI CAa0Or0 CKATHA M PACIIHPEHHUA, YTO CIIOCOOCTBYET
BO3HHKHOBEHHUIO U PA3APAKECHHUIO MATHUTHOTO UMIIYABCA U OOIIErO MATHHUTHOIO ITOAS.

EcAn B 3THX MaTrepraAax IIPOHCXOAUT PETHCTPALINA U IIPEOOPA3OBAHIE MATHUTHEIX BOAH, 3HAYHT, 3TO
OCHOBA IIPOIIECCA  PEIHUCTPAIIMH TPABUTAIIMOHHBIX BOAH. B IIEpBOM CAyYae, MAarHUTHBIE AOMEHBI HA
MATrHUTHON IIACHKE H3MEHAIOT M PETUCTPUPYIOT MATHUTHBIC BOAHBI, IIPH 9TOM IIPEAOMASCT IIPOXOASAIIIHE
gepe3 ceOA IMOTOKH HEHTPHUHO. D10 obecmedmBacT 9PeKT NpUTHKEHHA HAU oTTaskmBaHuia. Kopa
YEAOBEYECKOIO MO3Td, BO3MOKHO, PETUCTPHUPYET HEIIOCPEACTBEHHO IIPOXOAAIIHNX dYepe3 cedA ITOTOKH
HEHTPUHO, TEM CAMBIM CYNTBHIBACT HECYIIHE UMH HH(POPMAIHIO U3 OOABIION M3BHANHBI HAIIICH ITAAHCTHI -
noHocdepsr. [88]

HMonocdepa — mpocrpanctBo, OKpyxkaromee 3eMAro 3a atMocdepoit. OHa cocTtonT M3 CBOOOAHBIX
9ACKTPOHOB H HMOHOB, BAACTCA TOH CPEAOH, KOTOpPas IIOA BAHAHHEM MATHHTHOTO ITOASl HAITICH IIAQHETBI
CIOCOOHA MEHATH CTPYKTYPY M COXPAHATb B CBOCH CTPYKIype 3TH H3MCHCHHUA. YKa3aHHAs CTPYKIYPa,
BO3MOKHO, UMEET CBONMCTBO COXPAHATH B CBOEH IAMATH HE TOABKO HAMATHUYEHHOCTb HAITICH IIAAHETBI U
COAHEYHBIE MArHUTHBIE OYypH, HO H MEABYANIIINE MATHUTHBIE W IPABUTAIIMOHHBIE KOAEOAHUA AFOOBIX
nH(MOPMAIINOHHBIX COOBITHH. BeAb MarHUTHOE IOAC - EAMHCTBEHHOE M3BECTHOE B (PH3HKE ITOAE, CIIOCOOHOE
epeAaBaTh MH(POPMAIIMIO M OOAaAAroOIee HaMAThIO. KOraa IIPOMCXOAMT H3MEHEHHE MATHHUTHOIO ITOAf,
CBODOAHBIE 9ACKTPOHBI U HMOHBI B MOHOCEPE BBICTPAUBAFOTCA COTAACHO BAHAHUHU IIepBoro. B pesyaprare
noHocdepa COXpaHAET BCIO MH(POPMAITHIO O IIPOUCXOAAININX COOBITUAX, HIPAsi POAb MATHHTHOIO HOCHTEASL.
O6bem moHOChEpPH 3HAYUTEABHO OOABIION (moutm A0 1000 KM BBICOTONH) M HMEET AOCTATOYHYIO
BO3MOKHOCTh MH(DOPMALIMOHHOH €MKOCTH. Takoi 0ObeMUCTHI OAHK AAHHBIX CIIOCOOEH COXPAHATH IIAMATDH
O MATHUTHBIX SMAHAITUAX (MCTEYEHHUAX), COIPOBOMKAAIOIIUX AFOOOE COOBITHE, B KU3HU IIAAHETHI U B
ororpaduu OTAEABHOTO CYINECTBA.

AroOble MAarHUTHBIC H3MCHCHHA ITOPOKAAIOT AMHAMUKY SACKTPHYECKHX TOKOB B HOHOC(epe - B
IIPUPOAHOII IIPOTOHHO-3AEKTPOHHOII OKOAO3EMHOM IIAa3M€, IIPOHU3BIBAA €€ PA3HBIE CIPYKIYPHI M CAOH,
HAIIOAHSA, CYNTHIBASA M BHAOM3MEHAA HMEIOIIHE TaM HHQOPMAIMOHHBIE COObITHA. Takue Iporieccs
BO30YKAAFOT U COCTABASAIOT 3aMKHYTBIH KOHTYP: IIPHEM, 3aIlHCh, CUUTBIBAHUSA, aHAANU3, BBIBOA U IIEpeAdda
coorBercTByrOIIel umHGpOpMarmu.  [loTOKM HEATPHHO M3 KOCMOCAZ, IIPOHM3BIBAS YKA3aHHBIC CAOHU
nOHOC(EPHI, CIUTHIBAIOT HH(OPMAIIHMIO, M HECYT BHH3 C CODOH, IIepeAaBas UECAOBEKY M BCEM KHBBIM
cymectBaM. TOYHO TakKe, IIOTOKH HEHTPHHO W3 BHYTPEHHEIO AAPa 3EMAH, IIPOHU3BIBAIOT BCE KUBOE U
HEKUBOE Ha ITOBEPXHOCTU IIAAHETHI, H AOBOAUT AO HOHOC(hepsl. OOMeH HHMOPMAIIMAMHI MEKAY OOIIHM
OAHKOM M JKHBBIMH CYIIIECTBAMH Ha 3EMAE OCYILECTBAACTCA OECIIPEPHIBHO U B OIIPEACACHHOM IIPOCTPAHCTBE,
3aKAIOYECHHOM MEKAY HOHOC(hepoit n 3emaeit. Harmpumep, 9eA0BEK BOCIIPHHUMACT OIIPEACACHHBINA CEKTOP
nH@OPMAIINH, 4 KUBOTHOE BOCIPHHHMAET B CBOEM CEKTOPE, HEAOCTYITHOM U HEIIOHATHOM dYeAOBeKy. Mpr
CYNTAEM, YTO OOyYeHHad CODAKA YUYeT 3allaX HAPKOTHKA AdiKe B A0COAFOTHO I€PMETUIHON CPEAE, IIPU 3TOM
A@iKe HE AOITYCKAEM MBICAH O TOM, YTO OHA MOT'AA HACHTH(UIIHIPOBATH HH(AOPMAIIUIO O MECTE HAXOKACHUA
HAPKOTHKA OT OOIIEro OaHKa.

YeaoBeKk, IIOIAB 3a IIPEACABI YKA3aHHOH  30HBI OOMeHAa HH(OPMAIIUH, TEPAET CIOCOOHOCTDH
IIOACOEGAUHATHCA K OOIIEMY IIOTOKY HMH(MOPMAIIMOHHOTO HAKOIHTEAA. BO3MOMKHO, CBHACTEABCTBOM TAKOTO
3aKAIOYEHHA ABAAETCA TO, YTO KOCMOHABTBI, HAXOAfCh Ha OpOHTE, TEPAIOT CIIOCOOHOCTh 3aIIOMUHATH U
BCIIOMHHATBH TO, YTO AcAaA HeAaBHO. «KocmoHaBT Baasmmvup AKaHHOEKOB YTBEPKAACT, UTO €rO BEPHBIM
romorHuKkoM Ha MKC  ObiA 0ObIKHOBEHHBIN KapaHAant. Ha opOnTte 9acTo BO3ZHHMKAIOT IPOBAABI B IIAMATH.
KocMOHABTBI TTOCTOSIHHO BBIHYKACHBI 3AIIUCBHIBATD B OAOKHOT, YTO HAAO CACAATH, UTO yKE CAeAaHO. VHadue
YTPOM HE BCIIOMHHIIIb, YTO CACAAA 34 BUEPAIIHUIN ACHB.»[89)]
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lsBAeueHne n3 OOIIEro HAKOIHMTEAA STOH OOraTeiIinedl M pasHooOpasHenmed wHMOpMannH -
OraropapHad 3apada AAA Oyaymmx mccaeAoBateseii.  Co BpemeHEM, BO3MOMKHO, YEAOBEK HANAET ITyTH
IIPOHUKHOBCHHA B MH(POPMAIIMOHHBIN OaHK HOHOCHEPHI, HAYIUTHCA PACIII(POBHBATH NMEIOIIUECA B €TI0
ITAMATH AAHHBIE 1 BAHATD HA HHUX, U3MEHASA UX BO OAAr0 ITAQHETHI H YEAOBEYECTBA.

VISBHAMHEI 9EAOBEYECKOIO MO3Ira, OTAHYAFOIIUECA OT IIAOTHOCTH H3BHAHH KHBOTHBIX, BO3MOKHO,
ABASICTCA OPraHOM IIPHEMA-IIEPEAATINKA HEHTPUHHBIX BOAH. DB TakoM cAydae, MO3r d9YEAOBEKa HE
IIPEAHA3HAYECH XPAHUTD BCIO HH(MOPMAIIHIO, COOPAHHYIO 32 BPeMA CYIIIECTBOBAHHA U3 BCEX OPraHOB YyBCTB, 4
ABAACTCA AHIID IIEPEAATIHKOM HX B OOIUIT HakonmTeAb nHdopmannu — B nonocdepy. Chpopmyanposaa
MBICAD B TOAOBE, 3aKPEITHA K HEHTPHUHHBIM ITOTOKaM 3EMAH, OTIIPABHUA 3aIIPOC B HOHOCHEPY, IIOAYIHA OTBET.
B cAygae mpuHYANTEABHOIO H3MEHEHHUA Y€AOBEKOM IIOTOKA OMOTOKOB B TOAOBHOM MO3IE CO3AAFOTCSA HYKHBIC
MATHUTHBIE BO3MYILCHHA B OIPEACACHHBIX COYETAHUAX M3BUAMH MO3ra. ODTH MATHHTHBIC BO3MYIICHUSA
CIOCOOCTBYFOT M3MEHEHHIO ITAOTHOCTH ITOTOKOB HEHTPHHO H3AYYAEMBIX AAPOM 3EMAH B BHAC MATrHHTHBIX
BOAH. Toraa geaoBek MoxkeT cOOPMHUPOBATH U3MEHEHHA B IIOTOKE HEWTPHUHO, IIPOXOAAIINX Yepe3 TOAOBHOM
MO3I, B HY/KHOM €My OOBEMe H BBECTH B 3TOT IIOTOK HeOOXOAMMYyro mH@opmanuio. Bee mpocro, kak B
Nurepuere. KTo cMOKeT HAIIPAMYIO BBIXOAHTD Ha 9Ty CHCTEMY, ABAACTCH YHUKAABHBIM OIIEPATOPOM, KOTOPHII
B HAPOAE HA3BIBACTCA SKCTPACECHCOM HMAH ITTAMaHOM.

IX. 3axkoH BAUAHUA IPABUTAIINU HA IIPUPOAHBIE ABACHUA

PaccmorpeHHBIE BO BTOPOH HYACTH TEOPHH MEXAHH3MBI H IIPEAIIOCBIAKH IIPHPOAHBIX ABACHHUI
YKA3BIBAIOT HA OIPEACACHHYIO 3aKOHOMEPHOCTD B 9THX Irporieccax. CyTb 3TONH 3aKOHOMEPHOCTH B TOM, YTO
celicMHYecKre ABACHUA, IYHAMH, U3BEPKEHNUE BYAKAHOB M BO3HHKHOBEHHE ITUKAOHA U AHTUIIMKAOHA TECHO
B3aMMOCBA3aHBI C BAHAHHEM IpaBuTanuu. Bcemnm sTmmm mporieccamMu yIpaBAf€T TPaBHTAIMOHHOE IIOAE
HaITleld ITAQHETHL. /\OKAABHOE H3MEHCHHE YPOBHA IIAOTHOCTH IIOTOKA IPABUTALIMH IIOPOMKAAET KOAcOaHHE
IIAOTHOCTH B BO3AYXE, BOAEC M II0uBe. B pesyAbraTe IPOMCXOANT KOAEDAHHE CPEABI, UTO ITOPOKAAET
VKa3aHHBIE IIPUPOAHBIC ABACHHUA.

ITo pesyAbraTaM BBITOAHEHHBIX HCCACAOBAHHMM IIO BBIABUHYTBIM HAECAM MOMKHO  CACAAThH
COOTBETCTBYFOIIINE BEIBOABI M OIIPEACAHTEH CACAYVIOIIUIT 3AKOH:

1. Koraa moroxm rpaBHTAIIHH HAa OIPEACACHHOH 30HE IIOBEPXHOCTH HAIICH IIAAHETHI
IIPETEPIIEBAET AHHAMHIHOE H3MEHCHHE CBOH ITAOTHOCTH, €I'0 IIOCACACTBHA OTPAXKAFOTCA HA
COCTOAHHH  ATMOCQPEPBI, I'HAPOCGEPBI H AHTOCQEPBI, YTO ITOPO>KAAFOT HPHPOAHBIE
ABA€HHA — 3EMACTPACEHHE, I[VHAMH, H3BEPKCHHE BYAKAHA H BOSHHKHOBEHHE ITOTOAHBIX
Yy CAOBHH.

HpHBCACHHbeI 3aKOH BAMAHMA FpaBI/ITaHI/H/I Ha HpI/IpOAHbIC ABACHHSA ABAACTCA OCHOBOITIOAATATOIIIIM.

3akArouenue
Mbr1 cTonM IepPEA BEAHKHM OTKPBITHEM -
VIIPABACHHEM SHEPIHH IPABHTALIHH. ABTop

Boxkpyr Hac IpHCYTCTByEeT MHOMKECTBO XOPOINO 3HAKOMBIX, HO HE OODBACHECHHBIX, a IIOTOMY -
3araAOYHBIX ABACHUIA, TAKUX, HAIIPHMEP, KaK yAAp M HHEPIUA, IIEHTPOOEKHAA CHAA U BPAIICHUE IIAAHET,
IHPOCKOIHYECKHH 3DEKT, IPUTAHKEHUE MATHUTA, IPABUTAIINA U T.A. TaKue ABACHUA HACTOABKO ITPUBBIYHBI
AAfl HAC, YTO HAM KaXKETCA, KOAb MBI HE MOXKEM HX TOAKOM OOBACHHTB, TO B 3TOM H HET OCODOH
HEOOXOAUMOCTH.

[ToaToMy, €CAH TPAAUIIMOHHBIE IIOAXOABI HE ITO3BOAAIOT IOHATH M OODBACHHUTH KAKOE-HHOYAD ABACHUE,
TO HEOOXOAUMO HCKATh APYIHE IIOAXOABIL, AQKE IPAMO IIPOTHBOIIOAOKHBIE OOITCIPHHATBIM, HAH HX
HCKAIOYAFOITIHE.

C 1meproAa BO3HHKHOBCHHS 3aKOHA BCEMHPHOIO TATOTCHHA IIPOIIAO MHOTO BPEMECHH M MHOTOE
HM3MEHHAOCH B HayKe. Y HAIIEH ITAAHETHI IIOABHAUCH HCKYCCTBEHHBIE CITYTHUKU, KOTOPBIE HATASAHO ITOKA3aAH
1 B KOPHE OIIPOBEPIAH 3aBHCHMOCTb HIPUTMKEHHA OT Macchl TeA. HoBele Texmorormm B oOaacTh
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KOCMOHABTUKH U ACTPOMHUSUKA ITO3BOAUAHM ITOAVIUTH (DAKTHI UM CBEACHHA O IPABHTAIINU, HEAOCTYIIHBIC
BCAUKHM YYICHBIM B IIPOIIIAOM.

AAA IIPEOAOACHUA YCTOSABIIUXCA MHEHHH U B3TASAOB O IIPHPOAEC TIPABUTALINH, CYIIECTBYIOIIHX
HAYYHBIX OIIPCACACHHUII M 3aKOHOB B 9TOM ODAACTH, aBTOPY HYKHO OBIAO OCBOOOAHUTBCA OT TPeOOBaHHUI
CAOKUBIIIMXCS HOPM M IIPABHA B HayKe, HCKATb COBEPIICHHO APYIOH IIOAXOA H  HETPAAUIIHOHHO
OCMBICAUBATD CYIITHOCTD TPABUTAIIUHL.

B reuenme mATHAAIIATH AT aBTOPOM IIPOBEACHA OTPOMHAA HCCAEAOBATEABCKAA paboTa B 00AACTH
IPABUTALINH, YTO ITO3BOAHAA OTKPHITH 3aBECY BEAHMKON TaiHBI IpHUPOAbL HawaB ¢ mHTepeca k mpobaeme
BO3HHKHOBEHHSA I[MKAOHA W IIOTOAHBIX YCAOBHH, H3y4UB TCOPHH Apeiida KOHTHHEHTOB, BO3HHKHOBCHUSA
3EMACTPACEHUII, BYAKAHOB H I[YHAMH, aBTOPOM OBIA CAEAAH BBIBOA, 9YTO BCEMU 3THUMH IIPHPOAHBIMU
ABACHHAMH YIIPABAACT TPaBHTAIUA. AAABHEHIICE IICACHAIIPABACHHOE H YTAYOACHHOE M3yYCHHE HAYIHON
AUTEpPATYpBl M MarepmaroB u3 VIHTepHera, HX TIATEABHOE WMCCACAOBAHUEC M AHAAHM3 IIOKA3aAH, 9YTO
KAACCHYECKasA HAYKa AOCOAIOTHO HE PACCMATPUBACT YYACTHE TPABUTAIIMH B 3THX ITPOIIECCAX.

Pabora «'paBHTAIlMA H IIPHPOAHBIC SABACHHA» AACT OIPEACACHHE MHOTOYHCACHHBIM CBOHCTBAM
IPaBUTALINN, XOPOIIIO COTAACOBBIBACTCS C CYIIECTBYIOIINME IIPHPOAHBIME SBACHUAMU, AOCTYIIHO OOBACHACT
IIPOIIECC MX BO3HUKHOBCHHS U IIPOTEKAHMA. B paMKax — AAHHOH TEOPHUM CTAHOBATCA IIOHATHBIM H
OOBACHIMBIM CACAYIOIINE IIPUPOAHBIC ABACHU:

1. BO3HHKHOBCHI/IC MAar"HuTHOTI'O ITIOAA ITAAHETHI 1 €IO BAMAHUEC rpaBI/ITaL[I/II/I;
Pacmmpenue maaHeTsI, IPUBOASAIIEE K APEH(Y KOHTHHEHTOB;
I'eodusnaeckue mpoIeccsl, HOABACHUE PAAHOAKTUBHOCTH, H3MEHEHHUE CBOMCTB ITOPOA;
OcHOBa BO3HUKHOBEHHA U MEXaHU3M ACATEABHOCTH 3EMACTPACCHHH, BYAKAHOB, ITyHAMH U IIPHAUBOB;
O0pasoBaHue TIOTOAHBIX YCAOBHH — IIHKAOHOB, aHTHIIMKAOHOB, BOSHUKHOBEHHUCE TOPHAAO, TAH(YH;
DBOAIOIHSA JKUBOTHBIX M PACTCHHI, H3MCHECHIE HX BHAOB;

AN

OcCHOBHBIE BBIBOABI U OIIPEACACHHUSA ITO YKA3aHHBIM TE€MaM ABAAFOTCA YHHKAABHBIMH M HE HMEIOT
AHAAOIOB B COBPEMEHHOM (pU3HKeE.

[TepeuncAeHHBIC HAIPABACHHUA B HACTOAIIEH paboTe TPEOYIOT AAABHEHIIICH ACTAABHON PaspabOTKH,
HICCACAOBAHUA U YTOUYHEHNA B ITAAHE BAUAHUA I'PABUTAITUH, YTO B ITOCACAYIOIIEM AACT KAFOY K YIIPABACHUIO
1 TIOAYHMHEHUIO 3HEPIUH I'PABUTAIINI.

CyrecTByrornue IPEACTABACHUA O IIPUPOAE I'PABUTAIIMH, BEPOATHO, U3MEHATCH, MOMKET OBITH AKE B
camMoM HepaAekoMm Oyayimem. Harmm smanmsa o rpaBuranmn 3eMAM HaXOAATCA Ha OOAee HH3KOM YpOBHE U
HAAHYHE TAKOI'O OTHOCHTEABHO XOPOIIO H3YYEHHOTO «OOPa3Ia», KaK IPABUTAIIUA 3EMAH, OYEHDb BAKHO AAA
ITOHIMAaHUA IPHPOABI APYTHX ITAaHeT. OTKPBIB TalHY IpaBHTAIIMN 3E€MAH, MBI COBEPIITUM KAYECTBEHHBII
PBIBOK B HayKE M TEXHHUKE, TEM CAMBIM OTKPOEM CBOOOAHBIH ITyTh K HCCACAOBAHHIO BceaeHHOI.

WMueprina u 5KOAOTHA MBIIIIACHHS YEAOBEKA HE ITO3BOAAET OE30TOBOPOYHO IPUHHMATH KaKyFO-AHOO
HOBYIO HACIO, AQKE €CAU OHA OE3yIpedHa C TOYKH 3PEHHA AOTHKH H 3ApaBoro cmeicaa. Heobxoammo
HEKOTOPOE BPeM, YTOOBI €€ OCMBICAUTD U IPUHATH KAk AOAMKHOE.
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