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V.A.Atsukovsky, V.A. Vasiliev

Detection and neutralization of geopathogenic
radiations of Earth.

The book contains data about geopathogenic phenomena on
the surface of Earth, which cause deterioration of people’s
health, mass deseases, crashes and catostrophies. Physical
(etherdynamic) mechanism of geopathogenic radiation is shown,
as well as interrelationship between negative phenomena,
activization of geopathogenic zones and cosmos. Existing
methods of detection of geopathogenic zones are examined and
some recommendations on prevention of their consequences are
given.

It is shown that there exist objective conditions of transition
from the current practice of observation of catastrophes and
crashes into the activity based on the concept of forcasting and
prevention of distructive consequences of natural-technogenic
catastrophes.

For everybody, who is interested in problems of
interrelationship of natural phenomena, reliability of technical
devices and people’s health.
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BBenenue

3a nmocnenHue 25 ner OT MPUPOAHO-TEXHOIOTHUECKUX KaTacTpod
B MHUpe MOru0io OKOJMO 5 MIIH. 4YeloBeK, a YWUCIIO MOCTPaAaBIIMX
npesbicuiio 3,5 miupa. 4yenoBek. B Poccum 3a Te ke romsl moru6io
Oomee 3 THIC. YENOBEK, a CYMMapHBI JKOHOMHYECKHH ymiepo
cocraBui okojio 600 miupa. pyoieli B ieHax 1990 r.

ExxeromHo B MHpe YHMCIO TOTMOMMX OT  MPHUPOAHO-
TEXHOJIOTMYEeCKHX KatacTpod yBenuumBaercss Ha 4,5%, a 4ymcio
MOCTPaAaBIINX yBEIWYHBaeTcsa Ooree yeM Ha 8§,5%, yBETHMUMBAIOTCS
ripu 3ToM Ha 11% 1 3KOHOMHYECKHE TIOTEPH.

CknazpiBaroliasicss CATyalus MPUBOAUT K TOMY, YTO BCE OOibIIas
yacTh BaJOBOrO HauuoHanmpHOro mpoaykra (BHII) wuormx
rocyaapcTB MHUpa HWAET HE Ha 5JKOHOMHYECKOE U COIHaJbHOE
pa3BUTHE, 2 HA OKa3aHKE TOMOIIN MMOCTPAJIaBIINM U BOCCTAHOBJICHHE
Pa3pyLIEHHOTO.

OTMeueHHBIE TEHICHIIMY BBI3BaHBI CIICAYIOIMMH TPUUMHAMU:

— pacuIUpeHHeM JesTeIbHOCTH YellOBeKa BO BCEX OTpacisx
HapOJHOTO XO0351CTBA;

— OCBOGHHEM HOBBIX TEPPUTOPHI, CUMTABIIMXCS paHee
MAaJIOTPUTOTHBIMH JIJIsl TIPOKUBAHUS,

— TmpocueraMu B oOOecle4eHUH O€30MacHOCTH HaCEJIeHUs H
00BEKTOB HApOJHOTO XO3SHCTBA, HANpaBICHHBIX B OCHOBHOM Ha
JUKBUIAIUIO TTOCTECTBHIA MPUPOJHO-TEXHOJIOIMYECKHX KaTacTpod,
a He Ha UX POTrHO3UPOBAHUE;

— YCTapeBIIMMH TMPEACTABICHUSIMH OPTOJOKCAILHOW HAYKH O
3emie, Kak O «MEpTBOM W OE30TBETHONM KaMEHHOW TBEPIU» H
OTCYTCTBHEM JI0 CHUX IIOp KOPPEKTHOrO IPOrHO3a I'eONaTOI€HHBIX
SIBIIEHUM, BKJTIOYas U MPOTHO3BI 3€MJIETPSICEHUN.

Ha nocneneM HE0OXOJMMO OCTAaHOBUTHCS CIICIUAIIBHO.

B 1906 . amepukanckuM ydeHbpIM 1'.®D.Pumom ObLTa BBIIBUHYTA
TUIIOTE3a CXKATUSA — CXPYNUYUBAHUSA — YIIPYTOH OTAAa4YM B MOPOIAX KaK
npuunHe 3emnerpscenus (37T), cTaBmias OCHOBHOW CEHCMOJIOTHYE-



CKOWM MapaJurMoM Ha Uenbld BeK. [I[puHIMOManbHO 3Ta TrUIIOTE3a
OMUpaach Ha UCIO0 CTAIMOHAPHOCTH 3€MJIH B IIEJIOM.

K cepenune 20-ro Beka NpeACTaBUTENH ABYX KOHKYPHUPYIOIIUX
KOHIISMIIMIA OBITUS — WACATMCTUYCCKON M MaTePUATUCTUUCCKOM
CymHOCTH MUpOBO33pEeHHUs COLLIUCH Ha TOM, YTO TEIeph 3eMis —
«IIpsixJias CTapylliKa», OCTHIBAIOIIAS TJIAHETa, HA KOTOPOH OTAEIbHBIC
3eMJICTPSCCHMsSI, W3BEPKCHUS W JPyTde CTHXUNHBIE OCICTBUS
SIBJISFOTCS. HUYEM MHBIM, KaK KOHBYJBCHUSIMH YMHUPAOIIEro cyocTpara.
Ha mpaxTrike BocTOp:KeCTBOBaa BO3HUKINASI OKOJIO JABYX THICSY JIET
Ha3aJ[ KOHLIEHIUS «0e30TBETHOMN IIOCKOW 3€MHOMN TBEP TN,

IIpu 5TOM co31aBaIOCh BIEUATIICHUE O TOCTATOYHON M3y4EHHOCTH
IJIaHeThl 3eMJIs, JOCTAaTOYHOM, KaK Kas3ajoCh, IS YCIICIIHOTO
pEIICHUsT TMEPBOCTENEHHBIX 3aJad CcaMO COOOW pa3yMEOIIErocs
«TEXHUYECKOro Iporpecca». B ocHOBy 3Toro «mporpecca» Obun
TOJIOKEHBI HAy4YHBIE CBEICHUS O CTPOSCHUU 3E€MJIH, KOTOpHIe
CUHTAIIUCH IOCTATOYHO MOJIHBIMU, & B YaCTH WHKCHEPHOM T'€OJIOTHH U
CTPOUTENBCTBA JaKe (PyHIAMEHTAIbHBIMU. 3AKOHOMEPHBIM CUHTAJICS
TEOMHAMUYECKUHN IITUITH U MOJHOE OTCYTCTBUE aKTUBHBIX PA3JIOMOB
Ha 1uiat@opmax. JIroOble aHOMaJIbHBIC SIBJICHHS, BKIIOYas U
3eMJICTPSACCHMS], KBaJIU(PUIMPOBAIUCH B TaKOM IIOHMMAaHUU Kak
CIIy9aifHOCTH, Ha KOTOPBIE MOKHO OBUTIO HEe oOpamarth BHUMaHWsA. B
KpaiilHEeM ciydae, JOCTaTOYHO OBLJIO YCHUJIUTh KOHCTPYKITHH
COOPY>KEHUH.

DTa KOHIIENINS, TMPHUHATAs CEHCMOJIOTaMH BCETO MHpa, 3aBeja
CEICMONIOTHYECKYI0O HAyKy B TymuK. HeT HH OJHOro acrmekra
ceiicMonoruu, B KOTOPOM HaOIro1ajcs Obl CyIEeCTBEHHBIN Mporpecc:
MEXaHH3M M 3HEPreTHKa 3eMJICTPSACCHH, UX pa3pyllarolue GakTopsl
Y COMYTCTBYIOIIHE SBJIEHUS, IPOTHO3 U CTPATErus CeWCMO3AIIUTHI U
T. O. bomee Toro, MajmoMomiHele, HO HE MEHEe OIacHBIE, TaK
Ha3pIBaeMble JIOKanmbHBIE 3emuterpsicenus (JI3T), ecnmm TakoBbIe
BcTpeuatoTcsi He Ha KaBkaze, a B 1eHTpe Pycckoil paBHUHBI
(YepHOOBLIE, Cacogo, Mocksa...) qarie BCETO HE
AISHTUGUIHPYIOTCA. Takoe MOI0KeHHE B CEHCMOIOTHYCCKON HayKe
00BSICHAETCS UPPAIOHATBHOCTHIO CYIECTBYIOIIEH MapajurMbl.



Bo BTopoii momoBuHe 20-TO CTONETHS BO3HUKIA MOTPEOHOCTH
00paTUTh BHUMAaHUC Ha CYIICCTBOBAaHUEC Ha 3eMJIC TaK Ha3bIBACMBIX
TCOIMAaTOreHHBIX 30H U aHOMAJBHBIX SIBJICHUM. DTO CBSI3aHO B MEPBYIO
o4epe/lb ¢ TEM, YTO MHOTHE aBapHH U KaTacTPO(bl, TPOUCXOISIINE C
Ha3eMHBIM, BO3AYIIHBIM U MOPCKHM TPAHCIOPTOM HE yAaBajoCh
uneHTuuIupoBath. KpomMe TOro, BBISICHHIIOCH, YTO MHOTHE MacCO-
BbIe 3a00JIeBaHUS JIIOJCH CBA3aHBI C MX JUIUTCIBHBIM MpEObIBAHUEM
Ha OINpPENEICHHBIX TEPPUTOPHUX. Bce Ooee CTaHOBUTCS SCHBIM, YTO B
STUX HETaTHBHBIX SIBJICHUSIX MOMHUMO CHCTEMBI YEIOBEK — MAIllMHA
YYacCTBYeT TpeTUll (haKTOp — MATONCHHBIC NMPHPOJHBIC SBIICHUS, Ha
KOTOpBIC JUTUTEIbHOE BpeMsl He oOpalaiy JobKHOro BHUMaHus. Ho
HE YYeT BIMAHUS 3TOro (pakTopa yBOAUT PacclieIOBaHUE Pe3yIbTaTOB
MAaTOT€HHBIX SABJICHUA OT WX pEAIbHBIX MPUYUH, YTO Jajee
CTaHOBUTCS YK€ HETEPITUMBIM.

B Hacrosiiiee BpeMsi HEKOTOPBIMHU MCCIIEIOBATENSIMH Pa3pad0TaHbl
(u3MUecKre B MAaTEMaTHUYECKUE MOJICIH, a TAK)KE TEOPUHU U THIIOTE3bI
TEOMAaTOTCHHBIX SABJICHUNA. WX HETOCTaTKOM SIBJISIETCSI OTCYTCTBHE
MPEACTABIICHUH O (PU3UUECKOM COJEPKAHUU PACCMATPUBAECMBIX
MPOIIECCOB, O BHYTPEHHEM MeEXaHU3Me, OOYCIOBIMBAIONIEM OTH
nporieccbl. OTCYTCTBHE TaKuX MPEACTABICHUH MPUBOIUT K YHCTOU
(heHOMEHOJIOTHH, T. €. K YyYeTy TOJNbKO TaK Ha3bIBa€MbIX HAONI0/a-
eMBIX TapaMeTpoB. JTO 3aCTaBisieT aBTOPOB MOJAEJEH, THUIOTE3 U
TEOpUA  CJIENOBAaTh METONY  BBIIBIKCHHS  TIOCTYJIATOB WM
SMITHPUIECKH HCCIEA0BATh CBSI3HM MapaMeTpoB, 06e3 Kakoro Obl TO HU
OBLJIO aHAJW3a W BBIABIICHUS MPUYMH CYIIECTBOBAHUS ITHX CBSI3EH.
TunuyHOM B 3TOM CMBICIE SIBIISIETCSI TEOpUST OTHOCUTEIBHOCTU
A.DiHIITElHA, BOIIEqIIas B HAyKy B Hadaye XX BeKa ¥ 3aMEHHUBIIAs
(m3uUecKuii MeXaHW3M SIBIEHUH TPOCTPAHCTBEHHO-BPEMEHHBIMHU
HCKaXeHHsIMU. Ho 3TOro sBHO HENOCTATOYHO JJI1 HOHHWMAaHUS
(dbm3mdyeckolf  CyTH  SABJCHHW W BBIPAOOTKH  HEOOXOIUMBIX
pexomen marwii [1-5].

CeromHs B TeopeTHUeckod (H3MKE HAMETHINCh HEKOTOPHIC
CABUTM B YaCTH METOAOJIIOTHHA — Tepexox OT (HeHOMEHOJOTHH,
ONMpAIOIIEHC HAa  HCCIENOBAHHE  3aKOHOB  B3aUMOJCHCTBHS
«HAONIOTaeMBIX» TapaMeTpoB, T.€. TMapaMeTPOB, HEMOCPEACTBEHHO



JOCTYNHBIX HAaONIOJCHUSIM W HM3MEPEHUsIM, K JAWHAMHYECKOU
METO/OJIOTHH, MPEINoNaraoeld Haauuine QU3NUECKUX MapaMeTpoB,
Oomee TNyOMHHBIX, 4Ye€M OCBOCHHBIH YPOBEHb MaTepHaIIbHBIX
o0pa3oBaHWi, HO TMOKa HEe HAOJIONAaeMbIX. OTOT METON HMeeT
MHOTOBEKOBYIO HCTOPUIO M TpeanojaraeT HalWyhe Y KaKIOro
(u3nvecKoro sSBICHUS ITyOMHHOTO MEXaHNU3Ma, IEUCTBUE KOTOPOro 1
00ycIoBIUBAET 3TO siBeHHE. [lapaMerpsl BceX COCTABISIOMINX 3TOTO
MEXaHUu3Ma MOT'yT 6LITL OIIpEACIICHEI, Kak nucxonsa u3
obmedunocodpckux mpeacraBIeHUi 00 yCTpOKMCTBE MHpa, TaKk M U3
nmapaMeTpoB  HaOmoJaemMblx — siBueHud. Ha  3Ttom  ocHoBaHa
3¢UpOIMHAMUKA — 00JACTh TEOPETHYECKOH (MU3WKH, TO3BOJISIONICH
MOJIETIMPOBAaTh CTPYKTYpy BellecTBA M TMOJNEH Ha  OCHOBE
MPEACTABICHUH O ra3onoo0HOM 3(upe, 3aMOIHSIONIEM BCE MUPOBOE
MMPOCTPAaHCTBO, ABJIAIOMIMMCA CTPOUTCIBHBIM MAaTCPpHUAJIOM JJId BCEX
BEIIECTBEHHBIX O00pa30BaHMA, MJBMKEHUS KOTOPOTO COCTaBIISIFOT
CYHIHOCTH ~ BCEX  CHJOBBIX moned W (QyHIaAMEHTaIbHBIX
B3aumoyencTeuit [1].

[NosiBneHne 3pUpPOAMHAMUKA TIO3BOJISIET MPEANPHHSATE MOMBITKY
MPOSCHUTh  (PU3MYECKUHA  MEXaHHW3M  aHOMAJIbHBIX  SIBJICHUH,
MPOUCXOAAIMX Ha 3emie, W 0Ooliee OCMBICIEHHO TOJOHTH K
pa3paboTKke Mep 1O MPOTrHO3UPOBAHUIO U JIAXKE MPEJOTBPAILICHUIO UX
HEraTUBHBIX PE3YJILTATOB.

OduponnHamMuka  JOKa3pIBaeT, YTO 3eMJIsI  HEMPEPBHIBHO
MOTJIONIAaeT AQUP U3 OKPYKAIOIIETO MPOCTPAHCTBA, B PE3YIIBTATE YEro
€e Macca HENpepbIBHO pacTeT W oOpa3yeTcs HOBOE BEIECTBO, M 3TO
€cTh TEpPBONPHYMHA BceX 3emuerpsceHuii. Hakorenwe »¢upa B
3emiie W HeMpepbIBHBIE NPEoOpa3oBaHUsl BElIECTBA TPUBOIST K
[ATOr€HHBIM M3JIy4EHHUSIM, OKa3bIBAIOLIMM BPEAHOE BO3JEHCTBHE Ha
3I0POBBE JIIOJCH, a MOIIHBIE BBIOPOCH TOrO XK€ 3(pupa K B3pHIBHBIM
s¢ddexraM, K aBUALIMOHHBIM KaTacTpodaM U KOpaOIeKpPYILICHUIM.

MotiHbie OOJIBIION MJIOTHOCTH BBIOPOCH! 3dupa HU3 Heap 3eMiiu
MOPOXKJAIOT I'PaBUTALIMOHHBIE YAAphl U BBI3BIBAIOT MOHU3ALUIO CPE].
W ecnu B BO3yXe NPUCYTCTBYIOT JIETKO BOCIIJIAMEHSIOIIUECS Ias3bl,
HaIpuMep, BOAOPO, METaH, apbl TOIJIMBA, MAcel U T.II., BO3TOPaHUE
Hen30exHO. bonee Toro, m3-3a MOHM3AIMU BO3AyXa M ITOHMKEHUS



JNEKTPUYECKOrO  COMPOTHBICHUS  BO3AYUIHBIX  3a30pOB, B
BBICOKOBOJIbTHBIX Y3/aX M CXeMaX MOTYT BO3HHKATh JJICKTPHUECKHE
MEPEKPHITUS U 3aMBbIKaHUS. 3aluTa OT HOHU3AIMOHHO-TEPMUYECKOTO
«mopakaromero» (akropa B YCIOBUSX 3aMKHYTBIX MPOCTPaHCTB
BECbMa 3aTPyIHHUTEIbHA.

Masion3yueHHOe TEKTOHWYECKOe M3Iy4eHHE 00Janaer OOombLIOi
MPOHMKAIOMIEH CIHOCOOHOCTBI0O W TMPOXOIUT MHOTOKHIIOMETPOBBIC
TOJIIIM TOPHBIX MOPOJ, MO3TOMY, BO3MOXHO, naxe 10-cm Kopryc
MMOABOJHBIX JIOAOK HE MOXCET CIYXHUTb 1A HEro 3KpaHOM. He
HCKIIIOYEHO TaK)Ke, YTO MOJOCTH 3aMKHYTHIX MPOCTPAHCTB THIIA,
HalpuMep, MOABOJHOW JIOJKH, MOXKET UIPaTh POJIb KyMYJISTUBHOU
BOPOHKH M KOHIICHTPUPOBATH YHEPTHIO MOTOKA, YCYTYOIISsi CHTYaIHIO.
3[{60]) MOT'YT BO3HHUKATh KPATKOBPEMCHHBIC CKAaUKH JaBJICHUA BO3AyXa
W3-3a TOW ke MoHu3anuu cpensl. [1omoOHbIH 3ddeKT A0MKEeH cTaTh
MPEAMETOM CIIEIHATbHOIO U3YUEHHUSL.

Takum 00pa3oM, TMOMBITKA Pa300paThCsi BO BCEX IMOAOOHBIX
MaTOIrCHHBIX ABJICHUAX Ha OCHOBE BCKPLITHUA HMX MCXAaHU3MOB H
MPHYKH, HX TOPOXKIAIOIINX, CETOJHS OoJiee YeM CBOEBpEMEHHA.

Ha 6a3e HOBBIX 3HaHMH 0 3emiie W HOBOW TeOPHU3MUECKOI
KOHIIEIIIUH, BKITIOYAIOIIEH B cebst 3(UPOIMHAMUYECKHE
MPE/ICTaBICHNS, JOJDKHA CTPOHTHCS HOBas cUCTeMa Oe30MacHOCTH
O00BEKTOB HapomHOro xossiictBa. HoBas cucrema 6e30macHOCTH
JOJDKHA OOECIIEYHTh TepexoJ] OT CYIIECTBYIONICH, B OCHOBHOM,
MPAaKTUKA KOHCTATallud KaTtactpod, aBapuii W JMKBUIALUHK UX
MOCJEACTBUM K JESITEIbHOCTH, OCHOBAaHHON B TEPBYIO OUEpPE/lb Ha
KOHICIIIUN ITPOrHO3UPOBAHUA U MPEAOTBPAIICHUA Pa3spyIIUTCIbHBIX
MTOCTIEICTBUN OT MPUPOAHO-TEXHOTEHHBIX KaTacTpod.



I'maBa 1. 'eonmaroreHubie ABJICHUS HA
NMOBEPXHOCTH 3eMJIH

1.1. I'eonamozennwie 301l U UX NPOAGTIEHUA

Tepmun «reomarorenHass 3oHa» (a0OpeBwarypa — ['TI3) wim
«TeonaTus MpearnonaraeT CylnecTBOBaHUE Ha 3EMHOI TOBEPXHOCTH
HEKOTOPBIX 0o0MacTel — 30H, B KOTOPBIX OIIYIIAOTCS BCEBO3MOXKHBIC
reou3nYECKre BO3ICHCTBUS HA JKUBBIC OpraHU3Mbl (OMOTY) WJIM Ha
TEXHUKY M coopyxeHwus. ['eomartusi, B 4aCTHOCTH, pacCMaTpUBAET
BpPEJOHOCHOE BIIMSHUE HA OpPraHM3M 4YelOBeKa JUTUTEIBHOTO
HaxoxaeHuss B ouare (dokyce) ['TI3. Jla u camo BwiseieHue ['TI3
MPOU30IILI0 BCIICACTBUE HW3YYCHUS OYATOBBIX BCIIBIIICK TSKEIIBIX
3a0oneBaHuil (pak, CKIEpo3, apTpUT W T. [.), HPUYPOUEHHBIX K
HEKOTOPBIM I'€OJIOTMUECKUM PaliOHaM U CBSI3aHHBIM, MO-BUIUMOMY, C
HapyIICHUEM MEXaHH3Ma UMMYHHUTETa M CTPOCHHUsS KJICTKH. VIMeHHO
MPUYPOYEHHOCTh K padoHaM 3a0oNieBaHWsi W ONPENENWIO TOT
MUHHUMYM TpUYMH BO3HUKHOBeHUs ['TI3 — mepeceueHue moa3eMHbIX
BOJIHBIX ITOTOKOB, MPOXOJAIIMX Ha PAa3HBIX YPOBHSX, HAJIOKEHHE
(mepekpect) JNWHWIA TaK HA3bIBA€MBIX TIIOOANBHBIX CETOK |
o0pa3oBaHHWE TEOJNIOTHYECKHX pAa3IoOMOB, a TakkKe COUYeTaHHe
yKa3aHHbIX (pakropos [1-3].

ITatorennoe Bo3zaciicteue [TI3 Ha JKUBBIE OpPraHU3MBI U
ONpeaeiyio MPOQUIAKTUIESCKYI0 HANpPaBICHHOCTh WX HW3Y4YCHHS,
OPHCHTAIIMIO HAa MPEJOTBpAICHHE 3acelcHUs] YeJIOBEKOM paioHOB
I'TI3 wu paccenenust mofed W3 CTPOGHUM W MECT BBISIBICHHOTO
Bozzeiicteus ['T13.

W3ydenne maToreHHBIX MPHU3HAKOB IIOKa3aJio, 4YTO Hamboee
gacro I'TI3 HaOmomaroTCs Ha TpeUIMHAX, pa3pbiBaXx M pa3jioMax
3eMHOM KOpBI, TPUYEM MATOTEHHOE BO3/EHCTBHE, BBI3BIBAIOIIEE
HapyIlIeHHe 30POBbs, WHOT/Ia OKa3bIBAET HE BCS TPEIINHA, a TOIBKO
OTIENbHBIE YYACTKH, MMEIOIIHE ITO9ac IJIOMAlb BCErO B HECKOIBKO
JIECATKOB U COTEH KB. cM (ouaru, (okychl). Hale Bcero 3to Mecra
TIepeKpeImuBaHus (MIEPEKPECTHI) JIMHAM, TTOJIOC TIIO0ABHON CETH WA



BOISHBIX kuJ. Ha ocHOBe 3TuX wuccieqoBaHUil chOPMYTUPOBAHO
CJIEIYIONIEee ONpeAeIEHIE MeoNaTOreHHOM 30HbI:

«...IOl  TEONMaTOreHHOM 30HOW TOHUMAaercid JOCTaTOYHO
NpOTSHKeHHas reodu3uueckas aHOManuWs, Ha3blBaeMash 30HOU
pasapakeHusi, BO3OYKIECHUS WM, TOYHEE, PEAKTUBHOM 30HOH, B
KOTOpOH HAaONIIOJAaroTCsl Pa3IMYHOTO poJa peakuus JIoJed MpH
JeMCTBUM HA HUX 3€MHOT'0 M3JIy4EHUS.

Ho roBoputh TOMBKO O BIMSHHUM TEOMATHH HA JKUBBIE CYIECTBA
Obuto OBl HempaBWIIBHO. B 3THX 30HaxX Hapymaercs MNPOYHOCTH
KOHCTPYKIIH, B paboTe anmaparypbl MOSBISIOTCS COOM M TIOMEXH,
cama ammapaTypa BBIXOAMT M3 CTpPOsl 37€Ch dYalle, 4YeM B JPYIHX
MecTax.

[IpunATHII ceronHs nepedeHb NpUUrH Bo3HUKHOBeHUs 113 sBHO
He monoH. Crnenyer MpU3HATh, YTO TEOMATOT€HHbIE 30HBI —
rodalpHOE 3eMHOE M Jake KOCMHUYECKOE SIBJICHUE, CBSI3aHHOE C
BHYTPEHHHMH CTPYKTypaMH M DSHEpreTukod 3eMiu M JpYrux
KOCMHUYECKHX  TeN, C JBWKEHHEM OJQHUPHBIX TIOTOKOB H
B3aMMOJICHCTBHEM JTHUTOCHEPHBIX IUIUT, C BO3JCHCTBHEM Ha 3eMIIO
KOCMHYECKHUX JHEPTUH M WU3IY4YeHUU, ¢ NepeOpoCKoil 3Heprun u3
OHMX O0JilacTell B Jpyrue U OOMEHOM C JPYrMMH HeOeCHBIMU
TenaMd. A TIOTOMYy Ha TIOBEPXHOCTH 3€MJIH, TO-BUINMOMY,
OTCYTCTBYIOT obnacth, cBobojubIe ot ['T13. [Ipyroe nemno, 4ro MHOTHE
n3 ['TI3 (QyHKIMOHUPYIOT IOCTOSIHHO, JPYTHE B ITYJIbCHUPYIOIIEM
peXMME C TIEPUOJUYECKHM WA AamlephuOANYEeCKUM PHUTMOM HITH
MepEeMEIICHNAMIA 0 TOBEPXHOCTH, TPETHH TPOSIBIAIOT ceds yepes
COTHH, THICAYM W JaK€ JECSATKH THICAY JIET, aKTHBHOCTh YETBEPTHIX
CBSI3aHA C PA3NUYHBIMH KOCMUYECKHMH BO3JEHCTBUSMHU U T. 1. Jla n
He Bcakas I'TI3 obmamaeT mMaTOreHHBIMH CBOMCTBAMH. A TIOITOMY
HEBO3MOXXHO HaTh rapaHTuio orcyrctBus I'TI3 B mro0oif MecTHOCTH,
TeM Oosiee, YTO M caMma 4eJNOBEUECKasl [EATEIbHOCTh MOXKET
CIIOCOOCTBOBATh  KaK  TNPOSBIEHWIO CKpHITBIX [TI3, Tak wm
BO3HUKHOBEHUIO HOBBIX, U Ja)K€ TaKUX, KOTOpble HE OOpa3yrOTCs B
IPUPOAHBIX YCIOBHUSAX.

I'eonaToreHHbie 30HBI OJIMHAKOBO JEHCTBYIOT Ha BCEH IJIaHETE.
Hemenkas yuenas bawiep oOcnenoBana 3 TeicA4M KBapTUP U IOMOB B



14 crpaHax W YCTaHOBWJA, 4YTO BCe 0€3 HCKIIOUCHHUS PAKOBBIC
OOJIBHBIE CHAIM HA KMCTOYHUKAX 3EMHOTO H3IIyYCHUSs, JIETH XYXKE
pa3BUBAJIUCh, acTMa, PEBMATU3M, CKJIEpPO3 MpEBpalllaINCh B
xponnueckue. [lonbckue uccnenoBatenu oodcnenobanu 1500 xureneit
Bapmagel. Oxazanock, 4To ToibKO 20 U3 HUX CISIT B «YUCTON» 30HE,
MEXAY DHEPreTMUECKUMH JIMHUSMHM, W BCE OHU 3710pOBbL. U3
ocranbHEIX 335 Tsmkeno OoneHbl, 108 Ha CErogHSIIHHI I€HDb
CKOHYAJIMCh. BBIIN ClleNaHbl TAKKE UHTEPECHBIC BHIBOBI: KaXKIBIN U3
TeX, KTO 0OJeNl pakoM, JJIUTEIBLHOE BpeMs HaXOAWJICS B 30HE CO
3HAKOM «t», a KaXJblii OOJBbHOW TyOepKyJIe30M — B OTPHUIATEIBHO
3apsHKeHHOM 30He. Pesynbrat oaun — cmepTs [3].

K nposiBneHusIM aKTHBHOCTH T'€OMATOT€HHBIX 30H CIEAYET OTHECTH
U TaKk Ha3bIBaEMBbIC TONATEPreiCThI, YTO B IIEPEBOJAC O3HAYAET
«myMHbIA 1yx». [lo KOMHaTaM HAa4YMHAIOT JIETaTh CKOBOPOAKUA H
JIPyrue METa/UTnYeCKUe MPEIMEThI, CABUIAaeTCS MeOeib, HEU3BECTHO
OTKy/la TIOSABJSICTCS BOJA, & M3 CTCH HAYMHAIOT OWUTH (haKesbl
IJTAaMEHH, KOTOpPBIE dallle BCEr0 HHUYEro HE IMOKUTAIOT, HO
DJIEKTpOHHAS ammapaTrypa, Oaxe HaxolIsCch B CTOPOHE, MpPU UX
HOSIBJICHUM BBIXOJIUT U3 cTposl. [lonteprelct nospisiercs 40CTaTOUYHO
HEOXKHMJIAHHO, JUTUTCS OT HECKOJIBKHX YacOB J0 MHOTHX CYTOK, a
TIOTOM TaK K€ HEOXKHUIAHHO HCUE3aeT.

K mposBieHusM aKTHBHOCTH KPYIHBIX T'€OMATOTCHHBIX 30H
CIemyeT OTHECTH TakkKe M MHOTHE KaTacTpophl CaMOJICTOB W
kopabneii. Eciam mom mpuymHOW THOENMH CaMOJIeTOB, CBSI3AHHBIX C
HEOXKHJIAHHBIM «IIPOCETAHUEM» CaMOJIETOB JI0 3¢€MHOMN MOBEPXHOCTH,
MOXHO €lle MOoJpa3yMeBaTh HUCXOJAUIUNA BO3JYLIHBIA MOTOK
(«BO3IYIIHYIO SIMY»), TO TSI KOpabieH, IIaBaronuX 10 MOBEPXHOCTH
BO/IbI, Takoe OOBACHEHHE KaKeTCd YK€ HCKYCCTBEHHBIM. MOXKHO,
KOHEYHO, TpeAroiaraTb, 4To Kopabjb MoIaja B BOJSHYIO BOPOHKY,
KOTOpasi ero M 3acocajia, HO TOTJa BO3HHUKAET BOIPOC O TOM, ITOYEMY
3Ta BOPOHKA MOSBUJIACH B TOM MECTE, TZIe 10 STOr0 HaJ HEeH MPOIIIo
MHOKECTBO CYIOB, U HHUKaKOW BOPOHKH He Obu1o. To ke camoe u ¢
BO3YIIHBIM HHUCXOMAAIINM MOTOKOM, OCOOEHHO B TOpax. UTo SIBUIIOCH
MPUYMHHOW TOABIEHHUS Takoro moroka? [louemy ero pasemie He
OBLITO, U JIETaTh MOYXXHO OBLIO CIIOKOWHO, a TYT BAPYT TOSBUIICS?



OdunpanbHas HayKa HE MPU3HAET camoro (hakra CyIIeCTBOBaHHS
reonaToreHHblx  30H.  [loaroMy  uccienoBaHMs  HOCSAT — HE
OpraHM30BaHHBIM, a ckopee MOOWUTENbCKUI XapakTep. [lpaBma, or
3TOrO 30HBI HHUKYyJa HE HMCUe3aroT. M3y4eHHI0 reonaTOreHHBIX 30H
MPENSTCTBYET U TO OOCTOSITENBCTBO, YTO 0 HACTOSILEr0 BPEMEHH HE
yoaloch  co3gath  NpuOOp, OOBEKTUBHO  (PUKCHPYIOMIMH  HX
MECTOHAXOXKJIeHHE, TeM Oonee, CTPYKTypy H HHTEHCHBHOCTb
HU3Iy4YCHHA. N xorsa YK€ YCTAaHOBJICHO, YTO B MECTaX HAXOXICHHA
reonaToreHHbIX 30H MarHUTHOE Mojie 3eMJIN UCKaXKaeTcs, a JIa3epHbIi
JIy4 UCKPUBIIAETCS, ¥ 3TO Aa€T HEKOTOPYIO HAJEKIy CO3aHMS TAKOTO
npubopa, cepbe3HO O3TUM He 3aHUMaeTcs HHKTo. [loaTomy B
HacTosA1iee BpCMA MMPaKTUYCCKU C€AUHCTBCHHbBIM CHOCO6OM
O6Hapy)KeHI/ISI T'€OIIaTOICHHbIX 30H ABJIACTCA TaK Ha3bIBacMas
OuoIoKaIus, Ccrocod OOHApPY)KEHUS 30H C IOMOIIBID pPaMOK —
W30THYTBIX  TPOBOJIOK,  KOTOpPBIE B  pyKax  CHeUUaJIbHO
HaTPEHWPOBAHHOIO OIlepaTopa caMH IOBOPAUYMBAIOTCA B €r0 pyKax,
KOTrJa OH MpOXOAWT Haja 30HOW. Ho y cKenTukoB Takoi crmocob
BBI3BIBAET HEJOBEpHE, II03TOMY CO3JaHWe MpuOopa ocraercs
aKTyaJbHOMU 3ajaueil.

1.2. Ceitcmuka kax pynoamenmanshoe senenue Ipupoowt

VYs3BUMOCTh TexHOC(hEphl Halled [HUBWIK3AIMH CO CTOPOHBI
BO3JICHCTBUS IPUPOIHBIX MTPOIIECCOB HA HEE CO BPEMEHEM BO3pacTaer,
BO-TICPBLIX, 110 IPUYMHE YCIOXKHCHHA €€ TEXHOCTPYKTYPHI H
MOSIBJIEHUST HOBBIX BCE 0OJIEE OMACHBIX OOBEKTOB U IMpOnU3BOACTB, BO-
BTOPBIX, U3-32 pa3pacTaHus TeXxHOchephl, KOria 3aCTpauBaroTCs JaKe
T€ TEPPUTOPHH 3EMHOW TIOBEPXHOCTH, KOTOphIC HHMKOIJa paHee He
WCTIOJIb30BATUCh B XO3AWCTBEHHON JEATENLHOCTH 10 MPHYUHE HX
«rubmoctuy [3-5].

3a CBOIO KCTOPHIO YEIOBEYECTBO HAKOMWIO 3HAHHE M OIBIT
ONpEICNEHNs OIMacHBIX MecT Ha 3emuie. OgHAKO  «YCIIEXHU
(dyHIaMEHTaIbHOW T€OHAYKH B IOCJICIAHUE JCCATHICTHS» CBEIH Ha



HeT TBICSIUENIETHUH ONBIT JIIOACH, OOBSBUB BHYTPUILIAT(OPMEHHBIE
TEPPUTOPUM ACEHCMUYHBIMU.

Poxnennas B Hempax Hayku u BomiuomeHnHas B CHullax
(cTpouTenbHBIX HOpMax M IpaBHJax) KOHIENLIHS TEKTOHHMYECKOM
«CTaOMIbHOCTH» PaBHMHHBIX MiaTtdopMm, Bocrouno-Esponeiickoii B
YacTHOCTH, HeceT B ce0e OrpOMHBIM HEraTWBHBIA IOTEHIIHA.
[Nocnenuuii peanu3yercsi eXKEroHO THICSYaMH aBapvii U KatacTpod B
STHX pETHOHaX, TJe CKOHICHTPUPOBAHBI OONbINasl YacTh HACENCHHS
IJIaHEeThl, MHOTOMWJUIMOHHBIE TOpoJia C UX arjoMepalusMy,
TIPOU3BO/ICTBO u 3JEKTPOCTAHIIUH, XHUMKOMOHWHATHI u
HeTeNneperoHHble 3aBOJbl, KOMMYHHKAanuu. Tak, TI00aIbHBIH
reoIuHaMHYECKU «ckadyok» 1984 T., BOBIEKIINI B CBOIO OpOUTY U
Bocrouno-EBpomnetickyto miaTgopMy, B OJHOYACHE TMOBBICHI «IIO
HEHM3BECTHBIM NPUYMHAMY B 2-3 pa3a KOJIIMYECTBO Pa3phIBOB HedTe- U
ra3onpoBo/ioB. OTOT ypPOBEHb aBApUIHOCTH Ha  TOIUIMBHBIX
MarucTpaisix npojepxancs a0 1993 r. B ot xe roabl HabII0AAIMCH
MaccoBble pa3JBIKEHHS W jgepopMalud MOCTOB Ha pekax
Lentpanbuoii Poccun. ABapuitHOCTH Ha TpaHCIOPTe U B cdepe
MPOU3BOJICTBA ObLIa OecrpeleIeHTHOM.

B mepumoxny c¢ 1984 r., korma BHE3amHO aKTUBH3HPOBAJIAChH
TekToHnKa Boctouno-EBpomeiickoit miatdopmsr, mo 1995 r., xorma
reolMHaMHKa HUBEIHpoBaiach 10 (GoHOBOM, Ha Pycckoll paBHUHE
MPOM3OILIH THICSYN JIOKATBHBIX TOIYKOB, TOTEHIIUAIBLHO CITOCOOHBIX
pa3pymarb, BBI3BIBATH TEXHOJNIOTMYECKHE AaBapWd, pas3pbIBaTh
KOMMYHUKAIIM{, B3pBIBaTh Ta30MpPOBOABI. JTO BTOPOH BCIIECK
reoquHaMuku Ha EBpometickoit wactu CCCP B 3TOM cTONIETHH TIOCTIE
neproaa koHna 20-x — Hagamna 30-X To10B.

Onnaxo reoduzndeckas yI3BUMOCTh TEXHOC(EPHI 3TUX EPHO0B
He cornoctaBuMa. [losBiaeHre MHOKECTBA 00BEKTOB HH(PACTPYKTYPHI
HapomHOTo X03sicTBa B mociemaue 50-60 yer caenmano HaceleHUe
3aJI0)KHUKaMH HEIIOHMMAEMBbIX U MOITOMY HEKOHTPOJIUPYEMBIX HaMU
HPUPOAHBIX IPOLIECCOB.

Ocoby10 omacHOCTh Jake cinabas CEHCMHYHOCTH IMPEACTABIISIET
mist ADC, xorma OJOKHM TIOCTPOCHBI HEMOCPEICTBEHHO HAJ
TEKTOHHYECKUMH TPEIIMHAMU B KpUcTajuindeckoM ¢yHnamenrte. Kak



MOKa3aly  pe3yibTaThl  M3y4YeHHs OpuduH  YepHOOBUIbCKOM
KatacTpodsl, sBISIONICHCS OOCTOSTEIBCTBOM MeECTa, IOCIeIHEee
BIIOJTHE BO3MOYXHO, IIOCKOJNBKY OONBUIMHCTBO METKUX TEKTOHUYECKUX
Pa3pbIBOB, TPEUIMH NpPaKTHYECKH HHUKAK HE BBIPAKEHBI HA 3EMHOU
MOBEPXHOCTH, @ IIOTOMY OCTaJICh HE BHISIBICHHBIMU IIPU WHKEHEPHO-
TCOIOTHYECKIX M3BICKAHHSIX.

I'eodusnueckue uccnenosanus 80-x — 90-x TOMOB MOKa3ayM, 4TO
Pycckasg paBHMHA, CUMTaBIIAsCS «aCEMCMMYHON», a IOITOMY
Oe3zomacHol Ha BceM TIpocTpaHcTBe oT Kapmat mo Ypana, nposiBiser
MPU3HAKK HE TOJBKO TEKTOHUYECKOW, HO U CEHCMOTEKTOHWYECKOU
AKTHBHOCTH, IOATBEPKICHHON KAK MaKpOCEHCMUYECKUMHM, TaK U
WHCTpYMeHTanbHbIMU HaOmogeHusimu. E.B.bapkockum (OUD3 um
O.10.lllmuara) OBLT BBISBJIEH KIJIACC OMACHBIX M TeO(PU3NUCCKU
«HEOXXHJIAaHHBIX»  MPOIECCOB, TaK  HAa3bIBAEMBIX  JIOKAJIBHBIX
3emsierpsicennit  (JI3T), mpoucxomsmmx Ha aKTHBU3UPOBABIIHUXCS
nocine 1983 r. reomormyeckux pasnomax Bocrtouno-EBpomnerickoit
mwiatpopmbl.  OcobenHocthio  mnatopmenHbix  JI3T  sBusiercs
Oosbinas cuia yaapoB (o 6-10 6aioB) Ha OrpaHUYECHHOW IUTOIIA M
MpH HE3HAYMTENbHOM MomHocTH (M = 2-3) mpoiiecca, CIIOCOOHOIM
BBI3BIBATh Pa3pyLICHHs] OTACIBHBIX OOBEKTOB, pa3MEIIEeHHBIX O0e3
y4era CTPOEHHS KpUCTaTnIecKoro ¢pyuamaamenra [4, 5].

Takue JI3T wHOrmAa TPYAHO OTAWYHUTH OT TEXHOTEHHBIX B3PHIBOB.
Taxk, B anpenie 1991 r. B Pa3anckoit 06IacTy JOKaTbHBIA TITyOMHHBIN
ynap BOnm3u r. CacoBo MpUBEN K MHOI'OYHCIICHHBIM pa3pylieHusM. B
SMUIIEHTPE, HAXOJUBIIEMCS 3a TOpOJOM, 00pa3oBaJiach BOPOHKA B
3emite, Kak mpu B3peBe [6, 7]. CeromHs mgoka3aHo, UYTO W
YepHOOBLITbCKAS aBapus TaKxke SIBUJIACh pe3ynbTaTOM
CEMCMOTEKTOHMYECKOTO Bo3aeiicTBUs Ha 4-if 610k ADC [8, 9].

Tombko B MockoBckoM perumoHe B 80-X romax IPOU3OIUIH
NECATKH  CEHCMOYZapoB, HEKOTOpble M3 KOTOPBIX  BBI3BAIHU
paspymienus. UYrto kacaerca TeppuTopud  MOCKBBI, TO B
reoIMHaMUYECKOM OTHOIIIEHUH HanOoJee aKTUBHBIM PaiOHOM HapAILY
¢ llenTpanbHBIM (SIxkmmanka, Ilonmsaka, CamoBHHYECKasl YiI.)
seisiercs p-H JlepopToBo, a Takke KOro-3aman ropoma — p-H MEXIY
Jlenunckum u  KyTy30BckuM mnpocnektaMu. Tak, TOJBKO 3a



nocneaaue 10-12 ner 37eck ObUIM pa3pylIEHBl WM TOBPEKICHBI
3nanus: 1988 r. — yi. [Momsnka; 1991 r. — CrapoMoneTHslif niep; 1987,
1992, 1993 rr. — Kammpckoe mocce; 1994 r. — yn. Muknyxo-Maknas;
1994 r. — AnrydeeBckoe mocce; 1998 r. ya. OctpoButsiHOoBa (2-i
Men.MHCTHUTYT) | Op.

Hu B ogHOM M3 3THX 31aHMi ra3a He ObLJIO B HpPUHLHUIE, B TO
BpeMsl KaK XapakTep pa3pylIeHUI U Apyrue 0OCTOSTENbCTBA CXOMHBI
NP  TOJHOM  OTCYTCTBMM  TpPOAYKTOB B3pbiBa. Bce aTH
B3pPbIBOpa3pYIIUTENbHbIE Tpoliecchl BbI3BaHbl JI3T HCKIIOUMTENHHO
TEKTOHHYECKOTO MPOUCXOKIEHUS W MPUYpOUEHBI K PA3IOMHBIM
y3naM W 30HaM. PaspymmrensHbiM (aktopom JI3T  sBisrorcs
TPAaBUTALMOHHBIE  yIapbl WM UMIIYJIbCHl, BO30YXIOaeMble |
KaHAIM3UpyeMble TIIyOMHHBIMH pPa3pblBaMH B KPHCTALTHYECKOM
(dbyHIaMeHTe TpU TEKTOHOAe()OpMaIUsIX.

Cratucruka mokaspiBaer, 4ro MockoBckue JI3T mpoucxonar npu
OIIpENIENeHHbIX aTMOTE€OJJMHAMHYECKUX CHUTYallUsIX B PEruoHEe, YTO
MO3BOJISIET MPOTHO3UPOBATh IMPHUPONO-TEXHOI'CHHYIO aBapUHHOCTH B
ropoje B npeznenax 2-3 cyTok.

Hapsiny ¢ JI3T B ropone mmenu MeCTO U MOIIIHBIE CEHCMHUYECKIE
SIBJIEHUS], 3aTPOHYBILIUE OONBIINE TEPPUTOPUH, HATIPUMED, COOBITUS §
utonss 1990 r. ma FOro-3amaze, KoTOpble BBI3BANM TMAHHWKY THICAY
JOJIeH, BBIHYXJEHHBIX IOKHIATh CBOM Aoma. 1o ke Obulo u B
JlepoproBe 2 mapra 1995 r., Tme TPOM3ONLIO CEMb OTAEIHHBIX
CHJIBHBIX TOJIYKOB B T€UEHHE 4-X 4acoB, a COTHM JIFOJEH HAaXOIHIIHChH
Ha YyJiWIe A0 Yacy HOYHM; CaMH 3E€MIIETPSICEHHS MPeIBapsuIiCh
pa3peiBoM kKomMMmyHuKanuid MocBozgokanana. Coositue 1990 r. GbLio
3a(UKCHUPOBAHO JECATKAMH CEHCMOKAHAJIOB M Ja)K€ MOJMOCKOBHOU
cericMocTaHIer «MuxHeBo», Haxojiaiencs B 80 KM OT KOJbLIEBOH
JIOpOTH.

IToMumo ceiicMOAMHAMUYECKUX TMPOSBICHUN B 30HaX pa3jiOMOB
U3-32 BBICOKOI'PAJMEHTHBIX JAedopMaluii I'PYHTOB dalle, 4YeM B
JIpYrux MecTaX, IPOUCXOAAT Pa3pbIBbl MOJ3EMHBIX KOMMYHHMKALIUH,
nebopManuii 3JaHWA, W3-3a WOHHM3AIMH CPEI HaJ paszjioMaMH IIpH
BO3OY)KIEHUU MOCIEIHUX BO3HUKAIOT IIOXKAPBl, BOCILUIAMEHSIOTCS
rassl, napsl OEH3MHA. B SHEproHanpspKeHHbIX JIEKTPHUECKUX CXEMax,



pacToNOXEHHBIX HaJ] aKTUBHBIMH pa3loOMaMH, H3-32 OHWKCHHS
ANEKTPUUECKOTO COMPOTHUBIICHUS BO3[yXa M BCIEACTBHE HOHH3AIHU
BO3HHKAIOT JJIEKTPUIECKUE MEPEKPITHS.

PasnomHble 30HBI 001aJAI0T TEOMATOrCHHBIM BO3ACHCTBHEM Ha
Joziel, TPOKUBAIOIINX B I0OMaX, MOCTPOEHHBIX HaJ] TEKTOHUYECKUMH
«apIpaMuy. ['eonaToreHHOCTh MPOSIBIISIETCS B MJIOXOM CaMOYYBCTBHH
monei, B auckoMdopre, o0ocTpeHuu OOJe3HEH, COKpalleHUU
MMPOAOIKUTCIIbHOCTH JKU3HHU. B TaKux JoMax KOJINYECTBO
CaMOyOMICTB B HECKOJBKO pa3 BBIIIE CPEIHErO MO TOPOLY.

CymecTByeT  3HaYMMasi  KOPPESIIMS ~ MEKAY  OIOXaMHu
TEKTOHMYECKON aKTUBHOCTH U nepuogaMu CouraJIbHO-TTOJIUTUICCKUX
KaTaKJIN3MOB, KaK Ha FHOGaHbHOM, TaK U pECTUOHAJIbHOM YPOBHIX.

CerofHsi HEKOTOPHIMH YYEHBIMH MPEANPUHUMAIOTCS TOMBITKH
pa3paboTaTh HOBBIH IMOAXOJ K TI'EOMATONSHHBIM  SIBJICHUSM,
BBIJIBUTAIOTCA HOBBIC T'MIIOTE3bI U CTPOATCA TCOPHUHU, YUHUTHLIBAIOIUC
JTUHAMHAYECKUE TIPOIIECCHI B 3eMIIE.

CornacHO HOBBIM TEOpHsSIM, CEHCMHKA, KaKk ()EHOMEH MPHPOEbI,
ABJIACTCA NPAMBIM CIICACTBUEM q)yHIIaMeHTaHBHBIX OBOJJIFIOITMOHHBIX
MMpOoUCCCOB IIAHCTBI M I'CHECTHUYCCKHU C HUMH CBsA3aHAa KaK B IIJIaHEC
MexaHH3Ma peaTn3alui 3eMJIETPSICEHUH, TaK U UX SHEPTETHUKH.

3eMieTpsaceHus IIPOBOLIUPYIOTCSA CIIPEIMHT OBBIMHU
(pacmpuTeTEHEIMHI) TIPOIlECCaMHu B JITOC(hEpe, KOTOPHIEC, B CBOIO
odepelib, CBSI3aHbl C BEKOBBIM POCTOM Macchl (0koio 10 ThIC. TOHH/C)
n oObeMa TUTAHETHl BCIIEACTBHE TIOTJIOMICHHS W TpeoOpa3oBaHUs
aupa oKpykaromero 3eMiro MPOCTPAHCTBA B MAcCy 3€MHBIX TTOPO/I.
[Tpu 3TOoM 00BeM 3eMit 3BONIOIMOHHO YBEITMUUBAETCSI IPUMEPHO Ha
0,1 ky0. KM B CYTKH, 4TO BbI3bIBaeT mpupocT ruiomaan Ha 0,02 kB.
KM/TO/I, BBIPKAIOIIUICS B Ppa3iABHKCHUM TEKTOHWYECKHX IUIHT |
OJIOKOB POCTE TPEITMHOBATOCTH 36MHOH KOPHI (TeomnHamMuka 1 poma).

CripenuHT BBI3BIBACT Pasrpy3Ky — MajeHUE JaBJIEHHS B 0O0bemMax
MOpOJI, COMPENENbHBIX pa3ioMaM. JTO MPUBOIUT K TEPMOAWHAMUYE-
CKOW JiecTaOMiHM3aluy TITyOUHHBIX SHEPTOHACBHIIICHHBIX (TOPSYNX
miacToB mopos. llocmemHue CIOHTaHHO COpachIBalOT M3OBITOUHYIO
10 OTHOIIEHHIO K YIIABIIEMY JABJICHHIO YHEPTHIO, BHI3BIBASI TEPMO/IH -
HaMHYECKUU B3PBIB, YTO U NOPOKIAET CEUCMHUYECKUI NUMITYJIbC.



Kpowme celicMuyeckoro uMmiyibca, napauieabHo ¢ HUIM, TOTOKAMH
copomennoit sHeprum mnpu 3T TreHepUpyrOTCS TpaBUTALMOHHEBIE
CIJIOBBIE HMMIIYJbCHI, SIBISIIOIIMECS TJIaBHOW KOMIIOHEHTOM B
pa3pyLIMTENbHON CTUXUU SMULEHTPaIbHON 30HBL. [IponomxurensHble
IpaBUINHAMHYECKHE UMITYJIbCHI, JOCTUTAIOIINE B OTJENBHBIX TOYKAX
HaJ paszIoMaMH HampsKeHHOCTH 1-3Q, SBISIOTCS  OCHOBHBIM
paspymaromuM paxkropom 3T.

OBOJIIOLIMOHHBIN CIIPEUHT, OTHECEHHBIH K TIeoAMHaMHKe 1-ro
pola MOAAECPKUBACT IUIAHETAPHBIA CEHCMHUYECKUM pEXUM HaA
HEKOTOPOM MUHHMMAaJIBHOM YPOBHE.

Poct oOwema 3emim, KpomMe TOro, TpOBOIHMpPYeT U
KpYITHOMAacIITa0HyI0 HECTaOMJILHOCTh BHYTPEHHUX Treocdep, dYTo
NPUBOAUT K TIO0ANbHOM HeperymspHod aedopManuu Teouzaa:
CKAaTHIO JKBATOpPa — PACTSDKEHHI0O OCH M HaoOopoT. ['nmobanmbHast
nedopmanms reomga — reoAMHaAMHMKa 2-TO poja -  Ha MOPSJIOK
MOBBIIIAET CEHCMUYECKUI TOTEHIMAII IIIIAHETHI.

C 2HepromoTokamMM M3 TIIyOMHHBIX Pa3jIOMOB CBS3aHbI MHOTHE
reoQu3nUecKre SBICHHUS, B TOM 4YHCIE ONTHYeckue 3(PQEeKTh —
CBeYCHHs1 B aTmocdepe, KakK CIEICTBUE HOHHM3AIHMHA BO3yXa.
Benencreue nonmnzanuu npu 3T mpoucXOAUT M BO3TOpaHHE TOPIOYNX
Cpel, B3pBIBbI Fa30B U APYTHE OMACHBIE SBICHUSI.

[pu «MATKEX» TEKTOHONEPOPMAIUAX TOTOKK CcOpachiBaeMOi
MOpOJIaMHU PHEPTUU HE3HAYUTENHHBI M HE MOT'YT BbI3BaTh 3T, oHAaKO
MOPOXKJAIOT CJIA0YI0 TPaBUTAIIMOHHYIO JHHAMHKY, KOTOpas, B CBOIO
odepenb, MPHUBOJAUT K BEPTHKAILHOW TypOyImu3anuu aTMocdepsl,
LMKIIOHAM, yparaHam, cMep4am, TaiiyHam, TOPHA/IO.

Atmoc(epHble AMHAMHYECKHE TPOIECCH MMEIOT T€HETHYECKYIO
OOITHOCTh C CEHCMHKOM, ITOITOMY aTMO-TCOAMHAMHYECKHE CBS3U
SIBIISIFOTCSI BAXKHOM COCTaBJISIFOLIEN CEHCMOIIPOrHo3a.



1.3. @axmoput 603MO0HCHO20 8030€UCMEUA AKMUBHBIX
PAa3nomMo6 Ha 2pa)coancKue u nPoMuluiieHHble 00beKmbl

CeromHsi yXe MOXHO TMEPEYUCIUTh OCHOBHBIE  (DaKTOPHI
BO3/ICHCTBUS aKTHBHBIX Pa3JIOMOB MOA3EMHBIX MOPOJ Ha Pa3IMYHOTO
pozia rpaKIaHCKUE U TPOMBILICHHBIE 00BEKTHI [5, 6].

1. TekToHo-nepopmanoHHBIH pakTOp

TexTonndeckue aABwxeHus, npeaapsoomue 3T 3a MecsAIbl, CYTKH,
Yachkl JeOpMHUPYIOT TPYHTHI B 30HE JACHCTBHS Pa3IOMOB. DTO BBI3bI-
BaeT nepopMalui M pa3pbiBbl (DYHIAMEHTOB, TIOA3EMHBIX KOMMYHH-
Kauuii, TpyOonpoBoIoB U T. 1. YepHOOBUIbCKasT aBapus MPeABapsIIach
nedopmanmer pyHIaMEHTOB 4-T0 SHEpro0JioKa Ha MPOTSHKEHUU 6-7
mecsneB. Llensit psan JI3T Ha Tepputopun MOCKBBI MPOU3OILIH
BCKOpE I0CJHE pa3pbiBa MOA3EMHBIX KOMMYHMKALUHd B 3TOM MECTE,
Hanpumep, JledpoptoBo 1995, Muuypunckuii np. 1997 u nip.

2. UHepunoHHO-IMHAMMYECKHI (hakTOp ceilicMuKHN

Majio3HaunM Jaxke B JIUICGHTPE B CHIIY OOBEKTHMBHO MaJlbIX
aAMILUTATY]] CMEIICHHUI MOYBBI Ja)Ke MPHU OTHOCUTENHHO CHIIBHBIX 3T.
3ammuTa ¢ 0OJIBIIKMM 3aIIaCcOM MPEAYCMOTPEHA KOHCTPYKTHBHO.

3. I'paBUTAUMOHHO-TUHAMUYECKMIi (PaKTOP ceiicMUKHU

OcHOBHOI  paspylnaronuii  (GakTop JHOOBIX 3eMJICTPSCEHUM.
Y CcKOpeHUs B UMITYJIBCE JOCTUTAKOT HECKOIBKUX eauHuLl §. Pa3pyma-
IOTCA CTCHBI, MEPCKPBITUA, CMCIIAIOTCA CBO60]1HBI€ YacTu KOHCTPYK-
LUH, PEeryJupyrolux 3JEeMEHTOB M T. 1. HamOosee OTYETIMBO 3TOT
(haxTop mposBIII ceOs TTpu M3ydeHnn YepHoObUIECKOTO 3T. MIMEeHHO
TPaBUTAI[MOHHO-JUHAMHYECKH (akTop W BHOpamus BBI3BAIN
3aep)KKy aBapHHOTO BBOAA IMOTJIOMammx 3neMeHToB CY3 B
AKTUBHYIO 30HY, a MOCIEAYIOUINM IOCIE TOro emle 0ojee MOIIHBIM
SHEPTeTHYECKUM YAApOM OBLIN BBIOPOIICHBI METaUTMYCCKHE OJIOKU
OMO3aIUTH BMECTE C Pa3pyHICHHBIMHU TOIIMBHBIMU KaHAJTaMH JIaXe
3a Mpenensl PeakTOPHOTO 3/1aHuA. be3 KOHCTPYKTHBHBIX HW3MEHEHHI



aKTHUBHAs 30HA ysSI3BMMAa YK€ TOJIBKO M3-32 HEBOBMO)KHOCTH BBOJIA B
AKTUBHYIO 30HY PETYIUPYIOLINX CTEPKHEN.

4. Nonn3zanuonHo-0apuyecknii paxrop

OHepronotok u3 TIyOMHHOro pasiaoma mpu 3T oxa3bpiBaeT
WOHU3UpYIOIIee BO3ACHCTBHE Ha CpeAbl, B TOM 4YHCIEe, W Ha
BO3AYIIHYIO. BeneactBue 3TOro B TepMETHYHBIX TOJOCTSIX HMEET
MecTO 3 (PEKT HEKOTOPOTO MOBBILICHHS TaBJICHUs. BO3MOKHBI pe3kue
CKaukd JaBiieHus B peakrope ADC, maporeHepatopax, OapabaH-
cemaparope, KomIleHcatopax adaBiieHus. [lo Bcell BeposTHOCTH,
pe3koe TmajeHUe YpOBHS Bomsl B OapabaH-cemaparope Tiepen
3emiieTpsicenneM 1ox 4-m OmokoM YepHoObuTbCKOM ADC  OBLIO
BBI3BAHO  JIOMOJIHUTEIBHOW  HEKOHTPOIUPYEMOW  AMCCOIMALIEN
XKUJIKOW (ha3bl MeperpeTol BOJBI MO BO3JAECHCTBHEM TOTO e MOTOKa
9Hepruu d(hupa, KOTOphIid (HOPMHUPYET U CHIIOBYIO THHAMUKY.

5. MoHU3a1lUOHHO-TEPMHYECKHUIl pakTOp

Honuzupyromee Bo3zaeiicTBue 3(UPHOTO JHEPrONOTOKAa HECeT
OIaCHOCTh BO3TOpPaHUs M B3pbIBa JIETKOBOCIIJIAMEHSAIOIINXCS Ta30B,
napoB OeH3MHA, Macell U T. /. MHOXECTBO aBapHHHBIX CUTyallMid Ha
maxTax W IOJBONHBIX JIONKAaX C TMOXapaMd W B3pBIBAMH ObLIH
CBSI3aHBl UMEHHO C 3TUM (DAKTOPOM TEKTOHHYECKOTO BO3JICHCTBHSL.
HoHn3anmoHHO-TEKTOHUYECKHH (akTop ObUT BBISBICH W IIPH I1IETIOM
psze ToXapoB B OIHOM M TOM e MecTe Ha mpeamnpuatusx CacoBo
Pszanckoit  obmactm B 1991-92 rr. beummm  Takke H3y4eHBI
00CTOATENbCTBA TIOKAPOB TOCTUHUITHI «Poccusi» B 1977 m 1987 1.
lNocTuHMIa, pacmoiokeHHas Ha MOIIHOM JPEBHEM  pas3jioMe,
nepecekaromeM MoCKBy B MEpHIMOHATIBHOM HAIIPABICHUH, W BIPEIb
OyZeT HUCHBITHIBATh BO3/AEHCTBUE €r0 «IBIXaHUS», €CIM HE IPUHATH
MEpBI 110 UCKIIOYEHHIO JIETKO BOCIIIAMEHSIOIUXCS BEIIECTB. JJaHHBIN
aKTUBHBIM pa3noM ObUI BUHOBHMKOM M psiia APYIMX KpYIHBIX
IIO’KapoB B LIEHTPE ropojia B IOCIECAHEE BPEMS.

IToxapel MOryT BO3HMKAaThb M H3-32 3JIEKTPUYECKOr0o Mpobost
BO3YIIHBIX 3a30pOB IIPU MOHU3AIMU aTMOC(Ephl B CHIIOBBIX IINTAX,
pYOMIIBHMKAX, IPYTrMX BBICOKOBOJBTHBIX CXEMax. OJEKTPHUECKOE



COIIPOTUBJICHUC BO3ayXxa npu TCKTOHNYCCKHNX HU3ITYUCHHUAX
TMOHMIKACTCA Ha MOPAAKHU.

6. MoHM3a11HOHHO-3J1eKTPOMATHUTHBIN (pakTOp

BeneactBue uMIynbcHOW HMOHM3aUUMHM  aTMOC(EpPHOro BO3AyXa
IUIOTHBIMU JIOKQJIbHBIMH SHEProNOTOKaMH HEH30eKHbI HaBOIKU B
QJICKTPHUYCCKUX JIMHUAX, KOHTPOJIBbHO-U3MEPUTECIIbHBIX cXeMax,
CUCTCMAaxX KOMIIBIOTCPHOT'O PpCryJIMpoOBaHuA U T. . BCHGILCTBI/IC
HMOHHU3aIIMOHHOI'O ITOHMXKCHU A SJICKTPHUICCKOI'O COITPOTHUBJICHUA
BO3/1yXa BO3MOYKEH MPo00ii BEICOKOBOJIBTHBIX CXEM, JINHHUM U T. II.

7. XpoHoMeTpHuecKuii pakTop

OnauM ¥3  (QyHZAMEHTAIBHBIX CICACTBUM HEOPTOIOKCAIbHON
reoHU3MUECKON KOHIENIIUU SBISIETCS BBIBOJ, 00 YCKOPEHHH CKOPOCTH
MpoTeKkaHusi (GU3NUYECKHUX MPOIIECCOB B 30HE IJIOTHBIX YHEPTOMOTOKOB
W3 TEKTOHMYeCKWX pa3pbiBoB npu 3T gaxe He3HAUNTENBHOU
MOIIIHOCTU. OTO JO/DKHO TPUBOAMTH K WHTECHCHU(UKAIIMK BCEX
MPOIECCOB — XMMUYECKUX, OMOIOTMYECKUX, (DU3UUECKUX, SJICPHBIX.
[Ipoxoxast uepe3 akTUBHYIO 30HY aTOMHOT'O PEaKTopa, MIOTHBIA MOTOK
a¢upa HEM30SKHO BBI3OBET YCKOPEHUE SJICPHOTO JCICHHUS —
CKa4Ko00Opa3HOe YBEJIWYCHHE pPEAKTHUBHOCTH aKTUBHOM 30HBI. B
COYETAaHWH C TPABUTALMOHHON 3aJEPXKKOH BBOJIA PErYIUPYIOLINX
CTep)KHEH JaHHBIM (haKTop MPeACTaBiIsieT cO00M 0CO0YyI0 OMacHOCTh
st peaktopoB ADC.

8, 'eonarorennsblii paxTop

Mornnbie  QaykTyanuu TeoU3UYECKUX IOJel, JeHCTBYsS Ha
HEPBHYIO CHCTEMY W MO3T HYEIOBEKa, BBI3BIBAIOT OOJIE3HEHHYIO
MCUXO(PHU3NYECKYI0  peakiuioo, IUCKoM(OpT, TrojoBHBIE  0OJIH,
HapylIeHue KOOPAWHAIMH [BM)KEHUH, YTO TOBBIIIAET BEPOATHOCTDH
omuOKH OIepaTopoB, AWcCIeTdepoB U nap. Jliogm, Haxomsmmecs Hax
pa3ioMoM BO BpPEeMS MOIIHOTO 3aTsHKHOrO J(PUPHOro BBIOpoOca
3abIXAIOTCS M3-32 HMOHHW3AIMH BO3IyXa B JIerkux. VoHM3amus xe
CaMoro OpraHM3Ma COMPOBOXKAAETCS HEOOPAaTUMBIMH IPOIECCAMH B
TKaHSX, TIOCJIEAICTBHS KOTOPBIX OCTAIOTCS Ha JAECATKH JIET.



Buieoowt

1. I'eomaroreHHsle 30HBI — MOBEPXHOCTHBIE YYaCTKH 3€MIIH, B
KOTOPBIX IPOSBISIOTCS aHOMAJbHBIE C TOUYKU 3PEHUS I1OBCEIHEBHOU
MPAaKTUKW SIBICHHSI, HEraTHBHO BIUSIOIIME HA (QHU3MUECKOe U
MCUXUYECKOE COCTOSIHWE JIONCH W/WIK CO3AalolINe aBapUiHBIE U
KaTacTpo(UUECKHE CUTYallMd Ha 00BEKTaX, UCIONb3YEMbIX JTIIOIbMH —
KHUIIBIX TIOMEIICHHUAX, MPOMBIIUICHHBIX OO0bEKTaX, TPaHCIOPTE.
['eonaTorenHblie 30HBI PACTIPOCTPAHEHBI IO BCEH TTOBEPXHOCTH 3EMIIH.

2. VYsa3BHMOCTh TeXHOCepel CO CTOPOHBI  BO3JEHCTBHUS
HNPUPOJHBIX IPOLIECCOB HA HEE CO BPEMEHEM BO3pACTaeT, Kak II0
NIPUYUHE YCIIOKHEHUS TEXHOCTPYKTYPbl U IIOSIBICHHUS HOBBIX BCE
Oornee omacHBIX 00BEKTOB M MPOHU3BOACTB, TaK M M3-3a 3aCTpaMBaHUS
HE IIPUTOHBIX TEPPUTOPUI 36MHOU IIOBEPXHOCTH.

3. CymiecTByIoIIue TEONOTHYECKHe KOHIIEMIIUU PacCMaTPHUBAIOT
3eMJII0 KaK OCTBIBAIOIIYIO, HO, B II€JIOM, CTAaOMJIbHYIO IIJIAHETY, IS
KOTOPOH pa3iMyHble HEraTUBHBIE SIBJICHUS PacCMaTPUBAOTCS Kak
ciydaiiaple. [IpuumHbl aBapuii m KatacTpod paccMaTpHBaKOTCS B
npenenax CUCTEMBI «YEJIOBEK — TEXHHKa» M HE YUYUTBHIBAIOT
BO3/IeiiCTBUSI IPUPOAHBIX pakTopoBy. Takast mocTaHOBKA HeceT B cebe
OTPOMHBIN HETaTUBHBIM IIOTEHLMAJ, PEAIU3YIOLIMICI B ThICIYAX
pa3MYHBIX KaTacTpodax, KOTOpbIe paCCMAaTPUBAIOTCS KaK CIydaiHbIe
aprneans. Crola OTHOCATCS, B YAaCTHOCTH, aBapuu KWIBIX U
MPOMBILIUIEHHBIX IIOMEILCHNH, JIOKQJIbHBIE u KpYyIIHBIE
3eMIICTPSICEHHUS, aBaApHH aBTOTPAHCIIOPTA, KATACTPO(bl CAMOJICTOB H
CYJIOB K MHOTO€ JIPYTO€.

4. CrioxuBIIasics MpakTHKa OPUEHTHUPOBaHA HA JIMKBHUIALIUIO
MTOCIIEICTBUI HETaTUBHBIX SIBJICHUH, 4 HE HA UX MPEAYIPEXKACHUE U
MIpeACKa3aHue, IPUBOIUT K MHOTOYHCIICHHBIM YEI0BEYECKUM
XKepTBaM U MPUHOCUT MHOTOMIIIMAPIHBIE YOBITKU. Takas mpakTHKa
CBsI3aHA, B TIEPBYIO OUEPEIb, C JOKHOW KOHIICIIIHEH CTAaOMIEHOCTH
TEOJIOTHYECKON CUTyalluy Ha 3eMHOM IIape.



I'naBa 2. puponnHaMuyeckass KApTHHA MUPa
2.1. Kpamkoe uznosicenue ygpupoounamuueckoii KapmuHovl Mupa

Kak wusBectHO, 2JHepzus He Mmoxncem cywjecmeosamp 0e3
MamepuanbHozo Hocumens. He cOCTaBIAIOT UCKITIOYEHUS U Pa3iInd-
HbIC 3eMHBIC U3JIYUEHHs: pa3 OHM HECYT B ce0e IHEPrHIo, 3HAYNT, ITa
SHEPTUsl UMEET B CBOEH OCHOBE MaTEpHANbHYIO cpefy, 00JalalonIyro
OIpeelIeHHBIMUA  (PU3MYECKUMHU TMapaMerpaMu. [IpencraBieHus o
TaKoW cpene — d3upe COMpPOBOKAATIHN BCIO HCTOPUIO €CTECTBO3HAHMS,
C JPEBHEHIINX BPEMEH M JI0 Hauana XX CTOJETHs, Koraa 3pup ObLI
«oTMeHen» CrienuanbHON Teoprel OTHOCUTEIBHOCTH DWHINITEHHA 0e3
Kakux Obl TO HU ObIIO Ha TO ocHoBaHWI*®). [Tozxke OOwas Teopus
OTHOCHTEIBHOCTH TOTO K€ aBTOpa BBHIHYXKJEHA Oblla MPU3HAThH
cyliecTBOBaHue 3upa B npupope™*).

*) Oiinmreiin A. IIpHHIMI OTHOCHTEJILHOCTH M €ro
ciaencreust (1910). CobOpanue Hayunbix TpyaoB. M.: Hayka,
1965. T. 1, c. 145-146: «...HEIb3s co3/1aThb
VIIOBJIETBOPUTENFHYIO ~ TEOpPUIO, HE  OTKa3aBIOINCh  OT
CYIIECTBOBaHUS  HEKOEW  Cpelpl,  3aloJHSIOMIEH  BCe
MIPOCTPAHCTBOY.

**) DitHmTeliH A. DQUpP UM TeOpHsT OTHOCUTEIbHOCTH
(1920). Tam xe, c. 689: «...00m@as TeOpUs OTHOCHTEIHHOCTH
Ha/IeSIET TMPOCTPAHCTBO (PU3UYESCKUMHU CBOWCTBAMH, TaKUM
o6paszoM, B 3TOM cMmbIciie 3¢up cymiectByeT. CoriacHo oOmiei
TEOPUM OTHOCHUTEIBHOCTH, IPOCTPAHCTBO HEMBICIUMO 0e3
s¢upa; 1eHCTBUTENBHO, B TAKOM MIPOCTPAHCTBE HE TOJBKO OBLIO
OBl HEBO3MOJKHO pAaCIpOCTPAHCHHE CBETAa, HO HE MOTJU Obl
CyIIeCTBOBaTh MAacIITabbl M 4Yachl, U HE ObUIO OBl HHUKAKUX
MIPOCTPAHCTBEHHO-BPEMEHHBIX PACCTOSHUH B (U3UYECKOM
CMBICTIE CIIOBAY.



JiiHTeiiH A. 00 3¢upe (1924). Tam xe. M.: Hayka, 1966.
T. 2, c.160: «...MbBI HE MOXEM B TEOPETUYECKOH (hu3MKe
oboiitrich 0e3 adupa, T.6. KOHTHHYYMa, HAJCICHHOTO

¢bu3nueckuMu CBOICTBaMH, n6o oOmas TeopuUs
OTHOCHTEIIEHOCTH, OCHOBHBIX HJIeH KOTOPOH (PU3UKH, BEPOSTHO,
Oynyt mnpuaepxuBaThcs Bcerma (?! — B.4A.) wuckmodaer

HEMOCPEACTBEHHOE JIaJbHOJCHUCTBUE; KaXJas KE€ TEopHs
OJTM3KOICHCTBUS MPEATOJIaracT HaJIMIUe HEIPEPBIBHBIX TOJICH,
a, CJIEI0OBATENbHO, CYILIECTBOBAHUE «d(PHUpPay».

B Hacrosmiee BpeMsi yCTaHOBIEHO, YTO 3(QUpP — ITO TOHKHH Ta3,
MOAYMHSIONINICS BCEM 3aKOHaM OOBIYHOW ra3oBoil MexaHuku [1, 2].
VYcraHOBNEHBI  OCHOBHBIE —Tapamerpbl 3dupa, Kak Tasza, B
OKOJIO3EMHOM MPOCTPAHCTBE: €ro yaelbHas Macca paBHa 8,85:10*7
kr/M°, naBieHne cocrapisier mopsaka 10% TTa, sHeprocomepxkanue

(oHeprus TEMIIOBOTO JIBWXKEHUSI AMEPOB — MOJIEKYNT 3dupa)
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cocraBiser coorerctenno 103 Jx/m®. Ompenenensr mapamerpsr

amepa — MOJEKyabl 3¢upa — €ro pasMmepbl, Macca, CKOPOCTb

TEIJTOBOTO JBMXKEHMSI, JJTHHA CBOOOIHOr0 TIpodera u T.1I.

[Tockonbky B JIOOOW TOUYKE IMPOCTPAHCTBA, BKJIIOYAs KOCMOC,
CYIIECTBYIOT BCEBOZMO)KHBIE CHUJIOBBIE MOJIS, PACIIPOCTPAHEHHE CBETa
Y PaJFiOBOJH, ¥ KOTOPBIX JOJDKEH ObITh MaTepHaIbHBIM HOCHUTENb, TO
OTCIO/Ia CJIEAYeT, 9TO 3(Up 3amONHSIET Bce MUPOBOE IMMPOCTPAHCTBO. A
IMOCKOJIBKY OKCIIEPUMEHTAJIBHO YCTAHOBJICHO, YTO KOM6I/IHaIII/I$I
CIJIOBBIX TIOJNEW crmocoOHa B BaKyyMe «pPOXKIATh» JJIeMEHTapHBIE
YaCTHIIBI BEIIECTBA, TO, CIEJOBATEIHHO, BAKyyM COAEPKHUT B cede
3up, KOTOPBIA SBISETCS CTPOUTENBHBIM  MaTepHaoM, Kak
3JIEKTPOMArHUTHBIX TOJEH, TaK U DJIEMEHTAPHBIX YaCTHI] BEIIEeCTBa, a
majgee — saep aTOMOB, WX JJIGKTPOHHBIX OOOJIOYEK, T.€. JI000ro
BemiecTBa. TakuM oOpa3oM, MUPOBOM 3QHUp SIBISETCS CTPOUTEIHHBIM
MaTepuasoM Ui BCeX BEIIECTBEHHBIX 00Pa30BaHUM, a €ro JBHKEHUS
BOCIIPUHUMAIOTCS KaK Te WM WHBIE CHIIOBBIE TIOJSI B3aNMOZEHCTBUH.

I'pomanHoe naBneHue 3dupa HEe BOCIPUHHMAECTCS TOTOMY, YTO
OHO TIOBCEMECTHO YPaBHOBEIIEHO, MMOAOOHO TOMY, KaK ypaBHOBEIIECHO
JaBiIeHWEe aTMOc(ephl Ha OPraHW3MBI BHYTPEHHUM [aBJICHHEM, HO



€CII BO3HHMKAIOT TPaJUEHTBl CKOPOCTEH MepeMeleHusl d(PUPHBIX
CTpyH WM TpagueHThl TeMIepaTypsl, TO MPOSBIAIOIINECT B
pe3ynbTaTe CHIIBI MOTYT OKa3aThCs UCKIIOYUTENBEHO OONBLIHMU.

Bo Bcenennoii ocymectBisiercs Kpyroooopot 3¢upa, Ipu 3TOM B
COHMPAIBHBIX TANAKTUKAX OCYLIECTBISIETCS MECTHBI Kpyroooopot
adupa: ot nepudepun K AApy B BHIAE 3aKPYyUEHHOro MOTOKa 3dupa
(3¢upHsIii BeTep), OT sapa K nepudeprun — B COCTaBe BEIECTBA 3BE3I.

EnuncrBenHol Qopmoi IBMKEHHs Ta3a, CIIOCOOHOW yIepiKaTh
YIUIOTHEHHBIM Ia3 B 3aMKHYTOM IIPOCTPAHCTBE, SBIISIETCS BUXPEBOE
3aMKHYTO€ JBMXeHHEe. BeposTHee Bcero, Takue TOpOUAaIbHbIe BUXPU
— TPOTOHBI 00Pa3yIOTCA B sIpax CIMPAJbHBIX T'allaKTUK, OJHOH U3
KOTOPBIX sIBIIsieTcsl Haa [ anakTika. JQUpHBIE TOTOKH, BTEKAIOIIUE B
SIAPO 110 ABYM CIHPAIbHBIM PyKaBaM CO CKOPOCTBIO B JECSATKHU THICAY
KAJIOMETPOB B CEKYH/y, XaOTHYECKU MEePEMEIIUBAIOTCS MKy co00i
" Jar0T HavYaJlo TOPOUJAJIBHBIM BUXPAM, aHAJOTMYHO TOMY, KaK 3TO
HPOUCXOJUT C KaIlJIell YepHWJI, MAJarolIeil B CTaKaH C BOJOMH: 311€Ch
o0pa3yroTcsi TOpOHMJANIbHBIE BHXPH, KOTOpbIE 3aTeM HAYHWHAIOT
CaMOITPOM3BOJIBHO JIENUTHCS Ha Oornee Menkue (puc. 2.1).

)




Puc. 2.1. O6pa3oBanue u JejieHHe TOPONAAIBbHBIX
BUXPEBBIX KoJIell B KUJAKOCTH NMPHU NAIeHUH KaIIu

Pasnuna 3akmouaercst B TOM, YTO TOPOUAANBHBIE BUXpU d(dHUpa HE
TOJBKO JENATCSA, HO elle W YIUIOTHAIOTCS, YTO HEBO3MOXKHO B
xunkoct. OOpa3yercs MPOTOHHO-BOAOPOIHBIA Ta3, KOTOPBIH
HcTeKaer u3 sjapa (o0HapyxkeHo obcepBaTopueii AMOapiymsHa B 50-x
rojiax MPOILIOr0 CTONETHS), U3 HEero POpPMUPYIOTCS 3BE3/IbI, KOTOpPHIC
nepeMenaTcss oT sapa K nepudepuu, rie BEIIECTBO, IOTEPSB
YCTOWYHMBOCTh, pacTBopsiercss B d3¢dupe. OcBoboauBmuiics dup
BO3BpalIaeTcs M0 CIUPAIbHBIM PYKaBaM K siApy. ITOT MOTOK ddupa 1
SBJSIETCS. TeM caMbIM «3(upHbiM Berpom» (ether drift), xoropsrii
uckan MaiKenbCOH, HO KOTOpPBIH OBUI OOHAapyXeH HE UM, a
npogeccopom KeiicoBckoii LIKOJIBI MPUKJIaHON HAayKH
J.K.Musepom.

OO6pazoBaBIIHIiCS B pe3ybTaTe TOPOUJAILHBIN BUXPh, HMEIOMINH
dbopmy OyOIMKa, ylIepKHUBAeTCs OT paclajia BO3HUKAIOIIMM Ha €ro
MOBEPXHOCTH TMOTPaHUYHBIM CJIOEM TOrO XK€ ra3a. B morpaHudHOM
CII0€ TIPOHUCXO/UT TJIABHBIM MEpexoJi OT IJIOTHOCTH ra3a B CTEHKaX
TOpOWAa 10 IUIOTHOCTH Ta3a B CBOOOJHOM MPOCTPAHCTBE, TaM JKe
MPOMCXOUT COOTBETCTBYIONIMIA TEPEXo]] TEeMIIepaTyphl, BS3KOCTH,
JABJICHUH U CKOPOCTEH IOTOKOB rasa, IOCJEIHHE BO BHYTPEHHUX
CIIOSIX Ta30BOr0 BHXPs 3HAYUTENBHO BBIIE, YeM BO BHEIIHWX. B
MOTPAaHUYHOM CIIO€ MTPOUCXOANUT CHUKEHHE BSI3KOCTH rasa, onarogaps
4eMy TOpPOUJANbHBIA BUXPh MOXKET YCTOHYMBO CYIIECTBOBATH
JUUTeNnbHOEe BpeMs. IMEHHO TakuM TOPOMJIANBHBIM BHUXpeM 3dupa
SIBIISIETCSI OCHOBHASI YaCTHIIA MHUKPOMHUpPA — MPOTOH, KOTOPBIH MOXET
CYIIECTBOBATh MHOTO MHJUIMAP/AOB JIET, HO HE OECKOHEYHO, IMOTOMY
YTO BSI3KOCTb 3(Hpa HE HylleBas W, B KOHIIE KOHIIOB, JHEPTHS
BpalllcHHs BUXpPsI OyIeT pacTpaueHa, ¥ BUXph pacmanercs (puc.2.2).

OdupHbIi TOpPOMA, TaK € Kak M J000H TIa30BBIA TOPOUI,
MIPECTaBIsACT COO0H Kak OBl «TpyOy» C YIUIOTHEHHBIMH CTEHKAMHU,
3aMKHYTYIO caMy Ha ce0sl, B CTEHKax IUIOTHOCTH d¢upa OoIbIe, deM
BHYTPU Takoil «TpyOb». IlockonmpKy cedeHne BHYTPEHHUX CTEHOK



TOpPOWAA MEHBIIIE, YeM CEYCHHE BHEUIHUX €r0 CTEHOK, TO U CKOPOCTh
TOPOUAATILHOTO ABIKEHUS 3(QHpa BO BHYTpPEHHEW OOJIACTH TOpOHIa
Oonmpiie, 4eM B HapyXHOH. IM30BITOK CKOPOCTH MOXET OBITH
peanu3oBaH TONBKO MyTEeM HW3MEHEHUS HAaIpaBIICHUS JBUKECHHUS
3QpUpHOrO  TIOTOKA:  TOPOMJAIBFHOE  ABMKEHHE  YacTUYHO
npeodpa3yercss B KOJBIIEBOE, a 00Iee MBUKCHUE 3(PUPHOro MOTOKA
o nepuQeprn TOPOHJIa CTAHOBUTCS BUHTOBBIM.

B paccmaTpuBaemMoll KOHLIENUMM HEWTPOH OKAa3bIBA€TCA TEM K€
IIPOTOHOM, HO OKPYXEHHBIM IOTPAaHUYHBIM CIIOEM, KOTOPBIM MOXET
00pa3oBaThCs TOJIBKO ONaroiaps COCENCTBY APYIHX MPOTOHOB, T.€. B
Sape aToMma, BHE aroMa TMOTPaHWYHBIA CJIOH paccachiBaercs, |
HEHTPOH BHOBH CTAHOBUTCS IPOTOHOM.
| O

aj




Puc. 2.2. Crpykrypa mnNpoTOHAa M pacnpeiesieHue
CKOpPOCTeil JIBH:KEHHSI CTEHOK TOPOWIAJILHOIO0 BUXPS: d)
TOPOUIAIBHOTO; 0) - KOJIBLIEBOTO

Bce crnoxkHBIE s/ipa COCTOSAT TOJBKO W3 MPOTOHOB M HEUTPOHOB,
KOTOPBIC COSAMHSIOTCS TOIBKO aHTHUIAPAILICILHO, B PE3yJIbTaTe Yero
o0pa3yeTcsi BBICOKHMI TPaJUEHT CKOPOCTEH U, COOTBETCTBEHHO,
CHMKCHHUEC JaBJICHHUSA 3(1)Hpa B MC)KHYKJIIOHHOM MNPOCTPAHCTBE, TaK YTO
BHEIIHEee AaBlieHHe d(Qupa NpWKUMaeT HYKIOHBI OPYr K JAPYry, B
3TOM CYIIHOCTh CHJIBHOTO SJCPHOr0 B3aUMOACHCTBHS (pHC. 2.3).

J0-

Puc. 2.3. CymiHOCTh CHJILHOTO S1/IEPHOT0 B3aMMOeiiCTBUS

Cpenn BceX SACPHBIX CTPYKTYpP HAWMOOJIBINCH JHEPTHEH CBI3U
HYKJIOHOB JIDYT C JPYroM o0janaer anb(a-yacTuia, y KOTOpOl OHa
cocrapmsier 7,1 MpB Ha mykinon (puc. 2.4). Bce ocranbnble sapa
CIle/lyeT paccMaTpuBaTh KaK COCTOSIIME U3 anb(a-yacTHil C



N00aBICHNEM OTACIBHBIX MPOTOHOB WM HEHTPOHOB. IlOCKOIBKY
SHEPrusl CBSI3W aib(a-4acTHIl HA MOPSIOK MEHBIIE, YeM HYKIOHOB
BHYTPH alib(a-4yacTHUIIBI, TO B JIIOOBIX SAAEPHBIX PEAKIHIX, CBA3aHHBIX
C TEepPeCTpOUKOH SJAEPHBIX CTPYKTYp BBUICTAIOT ajb(a-4acTHUIla.
Takum o0pazoM, (akT HMcIycKkaHusl anbda-yacTul — SAep aTOMOB
renus U3 3eMJIM O3HAYaeT, 4TO B T€X MECTaX, IJIe TaKOe MCITyCKaHue
MIPOMCXOIUT HMHTEHCHUBHO, B HeIpax 3E€MHOr0 Miapa MpPOUCXOMSAT
sIIEPHbIE PEaKIMM, T.€. OCYIIECTBISIOTCS «XOJOAHBIM CHHTE3» WU
pacmaj; aTOMHBIX SIIep ¥ COOTBETCTBEHHO MPeoOpa3oBaHUE BELICCTB.
Ortcroza cienyer NMpocTo BBIBOA: UCITYCKaHUE TeIHsl MPOUCXOIUT B
TeX MecCTaX, I7ie B TIyOuHe 3eMId IPOUCXOIAT SAepHbIe peaKluH U,
COOTBETCTBEHHO, = IPOMCXOJUT  TpaHCMyTallUsi  JJIEMEHTOB  —
npeoOpa3oBaHKUe OHUX XUMUYECKUX DJIEMEHTOB B IpYTHE.
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Puc. 2.4. CTpykTypa nNpoTOHa, HeHTPOHA, TeliTpOHA, TPUTOHA, sIApa rejus-3
U s1/1pa reusi-4 — anba-4acTUIbI



BunToBoe aBmkeHue 3¢upa B Tejae TOPOUAA PaclpocTpaHsIeTcs U
Ha BHEIIHHHA 3QUp, B KOTOPOM TOXKE BO3HWUKAIOT BUHTOBBIE CTPYH
spupa. TopoupanpHas COCTaBISIOMAsS CKOPOCTH JTHX CTpYH
nouuHserca 3akoHy buo-CaBapa, TOMy k€, UTO MU MarHMTHOE IOJie
MIPOTOHA, KOJIbLIEBAsI COCTaBJIAIOIas — TeopeMe ["aycca, Tomy ke, 4To
U 3IIEKTPHUECKOE MOJIe MPOTOHA, OTCIOAA U MX TPAKTOBKaA (pHC. 2.5).

OnexTpudeckuil 3aps]] MPOTOHA ( ompeAessiercs Kak HUPKYIISAIIs
IUIOTHOCTH P, 3(upa, IBUKYIIETocs MO MOBEPXHOCTH YAaCTUIBI S €O
CKOPOCTBIO V. (CKOPOCTH TTOTOKA 3(pHpa Ha SKBATOPE IPOTOHA):

q = paS Voke-

Takum 00pa3oM, OdJIEKTPUYECKHUH 3apsii B IPUPOAMHAMUKE
npHOOpeTaeT YNCTO MEXaHUYECKUH CMBICI.

Co3anHOe TMPOTOHOM JIBMKEHHE d(HUpa BO BHemIHeM 3dupe
YaCTUYHO TPOXOJUT CKBO3b IEHTPAJIbHOE OTBEPCTHE IMPOTOHA, 3TO
I10JI€ CKOPOCTEN BOCIPUHUMAETCS KaK I10JI€ MOJ0KUTEIIbHOIO 3apsaa
MPOTOHA, MIOTOM YTO B HEM 3HAK BUHTOBOTO JBIIKEHHS TOT K€, YTO U
y ToTokoB 3¢dupa B camoMm mporoHe. Ho wacth morokoB 3dupa
3aMBIKaeTCsl BO BHE, 00pa3ysi IPUCOSTMHEHHBI TOPOUIANBHBINA BUXPh
OTHOCUTEIBHO OOJIBIIOrO pa3Mepa, paauyc KOTOpPOro Ha IATh
MOPSIIKOB OOJIbIIE pajinyca MPOTOHA. B 3TOM NpHCOEIMHEHHOM BUXpE
3HaK BUHTOBOTO JIBMDKEGHHsSI d¢upa MNPOTHBOMOIOKEH 3HAKY
BUHTOBOTO JIBWXKEHHUsI 3upa B camMOM MPOTOHE, MOITOMY ITO TOJE
BOCIIPMHUMAETCSI KaK I10JI€ OTPULIATEILHOIO 3apsiia — 3JIEKTPOHOB,
KOTOpBIX Ha CaMOM JieJieé B aToMaX HET, €CTb Cpa3y 3JIEKTPOHHAas
000I104Ka, a HE BpaILAIOIINECS BOKPYT sIpa JIEKTPOHBI.

W3 u310%KEHHOr0 BUJIHO, YTO MPOTOH MOKET HAXOAUTHCS B OIHOM
U3 TPEX COCTOSHUM: B BUE COOCTBEHHO IIPOTOHA C OKPY’KAIOIIUM €ro
MIOJIEM BHHTOBBIX IIOTOKOB 3()Mpa TOro K€ 3HaKa, YTO U BHHTOBBIC
[OTOKH 3(upa B Tele IPOTOHA, 3TO M0JIe CKOPOCTE BOCIPUHUMAETCS
KaK IIOJIOKUTEIbHO 3apsDKEHHOE 3JIEKTPUUYECKOE I0JIE IPOTOHA; B
BUJE HEHTPOHA, Yy KOTOPOrO KOJbLIEBOE [BUKECHUE 3aMBIKACICS B
[OIPAaHUYHOM CJIO€ M II03TOMY HEHTpPOH BOCHpPUHHUMAETCS Kak
JJIEKTPUYECKN HEHTpalipHas 4YacTHLA;, B BHJE aTOMa BOIOPOAA, Y



KOTOPOTO BHEIIIHUE MOTOKK 3(hHpa 3aMBIKAOTCS BO BHE M UMEIOT 3HAK
BUHTOBOTO  JIBMOKEHHS, MPOTHBOMONOKHBIA 3HAKy BHHTOBOTO
JIBIDKEHHS TIOTOKOB 3(upa B Teie MPOTOHA, 3TOT MPUCOCANHCHHBIH
TOPOMAATBHBI  BUXPb  BOCIPUHHMAETCS KaK  OTPUIATEIBHO
3apshKCHHAS DJICKTPOHHAs 000IouKa aToma (puc. 2.5).
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Puc. 2.5. Tpu ycTOiUMBBIX COCTOSTHUS MPOTOHA: g — COOCTBEHHO TPOTOH;
6 — HEUTPOH; 6 — aTOM BOJOPOJIA



B mo0oM ra3oBoM BHXpE NPOUCXOAUT MepepaclpeeicHue
CKOPOCTEH MEXIy TETUIOBBIM XaOTHUECKUM JIBM)KSHUEM MOJICKYIT r'a3a
U YNOPSIOYCHHBIM JIBH)KCHHEM MOJIEKYJ B Ta30BOil CTpye, MOITOMY
TeMIepaTrypa CTCHOK Ta30BbIX BUXpPEH BcCeria HIDKE TeMIepaTypbl
cBobomHoro rasa. Ilockonbky Bce HeOECHBIE Tena COCTOST W3
TOPOMIANBHBIX BHXpEH d(Hupa — TMPOTOHOB M HEUTPOHOB, HX
apupoAMHAMUYECKasT TeMIIepaTypa BCEria IOHMKEHa, M BOKPYT
HeOecHBIX Tel oOpa3yeTcs TpaaueHT TeMmmeparypel d¢wupa, a,
MOCKOJIbKY B ra3e TeMIlepaTypa U JaBJICHHUE MPOMOPIIMOHAIBHBI JIPYT
JpYTy, TO BO3HHMKAaeT M TPaJUeHT naBieHus d¢upa. Bropoe Teno,
nmomnaBIICC B 3TOT TPAJUCHT AABJICHHA, HAYUMHACT IIPUTAJIKUBATHCA
Pa3HOCTHIO JABJICHHI K TIEPBOMY TeIy, CO3IABILIEMY 3TO IpagueHT. To
K€ IMMPOUCXOIUT U C IICPBBIM TECJIOM, IIOIMIABIIUM B I'PaAUCHT JaBJICHUA
BTOpOro Tena. B 3TOM CylIHOCTh IPaBUTALIMOHHOTO B3aUMOJAEUCTBUS
ten (puc. 2.6).
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Puc. 2.6. MexaHu3M rpaBUTAlMOHHOT 0 B3aMoOelCTBH S
TeJI: U3MEHEHHUE TEeMIIEPaTyphl U AaBJICHUS dpupa BOIU3H
IPaBUTALIMOHHON Macchl UM IPaBUTALMOHHOE B3aUMOJCHCTBHE
JIBYX Macc



Takum oOpa3oM, Bce (QyHAAMCHTalIbHBIC B3aWMOJICHCTBUS B
Sq)HpOI[HHaMI/IKe SABJIIIOTCA CIICACTBHEM TEX MJIM MHBIX MEXaHHUYCCKUX
HBI/DKGHI/II‘/'I 3(1)1/Ipa, T. €. CBOOATCA K UHNCTO MCXaHUYCCKUM ITOHATHAM.

2.2. Pacuupenue 3emnu eciredocmeue noziouwienus ygupa

I'paBuTaiionHoe  B3aMMOAEHCTBHE  TEN  SIBJIAETCSH HE
CANHCTBCHHBIM CIICACTBUEM BO3HUKHOBCHHA TEMIICPATYPHOI'O M, KaK
ero ClencTBHe, rpaJueHTa aaBicHus B ddupe. Bropsim creactuem
9TOI'0 ABJIACTCA TO, UTO 110 I[Cf/iCTBPICM TOI'0 K€ IrpaucHTa I[aBJ'IeHI/Iﬁ
30Up OKPYXKAIOWIET0 IPOCTPAHCTBA HAYMHAET IepeMelaTbcs B
CTOPOHY NMPOTOHOB U MOTJIOMIATHCS UMH U DJIEKTPOHHOIN 000I04YKOH.

MexaHus3m HaKOIIJICHUA u YACpKaHUuA JOITIOJIHUTEIBHOI'O
KOITMYecTBa 3(pHpa B BUXPEBBIX CTPYKTYpax sifep U DIIEKTPOHHBIX
000I04eK aTOMOB HAIlOMHUHAET JHEPreTHYECKYI0 HAaKadKy Ja3epoB:
SHEpPTrHsl CBETa WM  JJIEKTPUYECKOrO TONsS  HaKalulMBaeTcs
ANEKTPOHHBIMU 00O0JIOUKAMHU aTOMOB JI0 OMPEACICHHOTO Mpesiena, Mo
JOCTH)KEHWM KOTOpOro OHa cOpacblBaeTcsi BO BHE B BHJE
ANEKTPOMAarHUTHOTO M3NMydeHus. [Ipu 3ToM cOpoc IHEPrUU OIHUM
aTOMOM TIPOBOIMPYET cOPOC SHEpruu ONMKAWIIIMU K HEMY JPyTrHMH
aTomamu. [Iporiecc craHOBHUTCA JTaBUHOOOPA3HBIM U MpPEKpaIiaercs 10
CIIEIYIOUIET0 HAKOIUIEHWS J3HEepruu. Ecim JHeprusi OT HCTOYHWKA
(BHEIIHEW CBETOBOHM JIAMIBI WM WCTOYHHUKA MHTAHWS) IOCTYIAeT
OTHOCHUTEIHLHO HEOOIBIINMU nmopuusiMu, TO MCEKAY BBI6pOCZlMI/I
W3ITyYeHU J1a3epoM OOpa3yIoTCs BPEMEHHBIE MPOMEXKYTKH, €CIH
OHEPrus NOoCTYIacT B JOCTATOYHBLIX KOJMYECTBAX W HENPEPBLIBHO, TO
HU3ITYUYCHHUE CTAHOBUTCA HEIPCPBIBHBIM: OAHU aTOMBI pPa3psKaroTcCHd,
Ipyrue B 3TO BpeMs 3apspkaroTrcs u Haobopor. Hedro momobHoe
IIPOMCXOAUT U C BEIIECTBOM 3€MJIM C TOW JIMIIb Pa3HULEH, 4YTO U
MaccoBas, M O3HepreTuyeckas Hakadka IIPOMCXOAAT 3a CYeT
HENpephIBHOTO IOIVIOIIEHUsST aTOMaMU 3(upa OKpyKaroIlero ux
IIPOCTPAHCTBA.

B pesynprare Macca W pa3Mep MNOPOTOHOB U HEUTPOHOB
YBEJIMUUBACTCS, CKOPOCTH BpAIEHUsS HX CHUXKAIOTCS, BCS CHUCTEMa
CTAHOBHUTCSI HEYCTOMYMBOM W TIPU  HAKOIUIGHUM  HEKOTOpOH
KPUTUYECKOW Macchl HPOMCXOAUT IepepacuperneneHue 3¢upa u



o0pa3oBaHME HOBBIX TOPOHMJANBHBIX BUXpEH, Tak 00pa3yrTCs
CIIOKHBIE cocTaBHble sjapa. OOmmii o0beM BellecTBa B HEOCCHBIX
TeNax YBEIMYUBACTCS 3a CYET TIONNIOMEHUS uMH 3dupa U3
OKPYXKAaIOIIEro IMPOCTPAHCTBA, BCEe HEOECHBIC Tela YBEIUYMBAIOT
CBOIO MacCy U CBOM pa3Mmephl. To ke caMoe IPOUCXOIUT U ¢ 3eMITeH.

Pacuerbl mokas3pIBalOT, YTO CKOPOCTh MOTOKOB 3(upa B HeOecHOE
TEJI0 paBHA BTOPOM KOCMHYECKOW CKOPOCTH, i 3emiu 310 11,18
KM/C. 3Has IJIOTHOCTH 3(UpPa, CKOPOCTh €ro BXoJa B 3eMIIIO M IUJIO-
aab TMOBEPXHOCTH 3eMJIM HETPYIHO PACCUUTATh EKECEKYHIHBIH
IPEPOCT MACCHI 3eMITH: OH cocTaBHI 5,05-107 Kr/c WM B OTHOCHTEIB-
HBIX €QUHHIIAX 8,45'10718 ¢l IIpenmnonaras, 4To cpeaHsas MIOTHOCTh
3eMJIM OCTaeTCsl HEM3MEHHOM, MOJIYy4aeTcsi, YTO B HACTOSAIICE BpeMs
3emiig B CpelHEM  paciIupsieTcs mo paauycy Ha 0,56 MM B rof.

[Ipobnema pacimpstomieiics 3emin Obljla PacCMOTpPEHa Ha PsJIe
KOHTPECCOB, Tpornenmux B ABctpanuu. OauH U3 HcclegoBaTeneit
9TOi TpoOiiembl B.BIMHOB BBIIYCTHA KHHUTY 10 Ha3BaHHEM
«Pactymas 3emis» [3]. IM yCTaHOBIICHO, YTO BCE MATEPUKH BMECTE C
MPUICTAIOIIMMHU K HUIM CTapbIMU JOHHBIMHU TIOPOJAMHU T10 BCEM KpasiM
COBIIAJIAIOT M M3 HUX MOXXHO 00pa3oBaTh €AUHYIO Chepy, paauyc
KoTopoil Oyzmer mnpumepHo B 1,8 pa3 MeHblle, YeM pajamyc
coBpemenHoii 3emin (puc. 2.7).




Puc. 2.7. MopeaupoBanue pacmmpeHust 3emMJH 110
B.®.biunoBy

Dtoii ke mpobieMe ObUIM MOCBSIICHBI W HEKOTOpPBIC JPYTUe
uccienoBanus [4, 5], a Taxke KOHrpecchl U cumno3uymsl B CujiHee,
Ascrpanus (cMm. nmutepatypy B [3]). [lockonbky B 3eMiie HenpepbIBHO
o0pa3yercsi HOBOE BEIIECTBO, TO OHO JIOJDKHO TIJIe-TO BBIXOAUTH
HapyXy, TaKk Kak MOBEPXHOCTh 3eMJIH MPOMOPIHOHATIbHA KBAIPaTy, &
0o0beM - KyOy paaMyca: HOBOE BEIIECTBO O0pa3yercss MO BCEMY
00beMy 3emiid, a e MOBEPXHOCTb, XOTh U PACIIMPSETCS BMECTE C
00bEMOM, HO HE TaK OBICTPO. DTOT BBIXOJ HOBOTO BEIIECTBA
MPOMCXO/UT, MO-BUAUMOMY, B PH(TOBBIX XpedTaX, pacroIoKeHHBIX
mocpeanHe aHa okeanos (puc. 2.8) [6].

Puc. 2.8. Cucrema okeaHH4yeckHx puH(TOBbIX xpedTroB 3emum: 1, 7 —
Bocrouno-Tuxookeanckoe mnopmsitue; 2  CeBepo-ATnantuueckuii xpeber; 3 —



OxHO-ATnantnueckuii xpeber; 4 — 3amamHo-Unaniickuit xpeber; 5 — ABcrpaino-
Anrapkrryeckoe nogssatue; 6, 8 — KOxuo-TuxookeaHCKoe OTHATHE

PudroBbie XpeOTBHI NpeacTaBiSIOT cOOOH TOABOAHBIE TOpPHBIC
MacCHBBI BBICOTOH OT IOBEPXHOCTH AHA OT IOJIyTOpa A0 IBYX C
MOJIOBUHOM KuioMeTpoB. M3mepenns Bo3pacTa MopoA, BHIIIOTHEHHEIE
(paHIy3cCKHMH HWCCIIEIOBATENSIMHU, TIOKa3ajd, YTO Ha BEpIIUHE
XpeOTOB BO3pACT MOPOA COCTABIISIET 5 MUJUTMOHOB JIET, Y TIOJJHOXKbS —
JiecsiTh MIJUTHOHOB, Jlajiee K Oeperam BO3pacT MOpPOJI MOBBIIIAETCS 10
200 MWITHOHOB JIET, a MAaTEPUKOBBIC TOPOILI HMEIOT BO3pacCT
nopsnka 4,5-5,5 wmwumapaos ser. Otcioga caenaH BBIBOJ O
CyOIlyKIIMW — TIOATOI3aHAN MOPCKOTO JTHA IOJ] BCE MAaTEPUKH, KPOMe
3anaaHoro nodepexps CesepHoit n KOxHON AMepHK. 31ech MOpCKOe
JTHO HAaNoJ3aeT Ha MaTepuK, B pe3yJbTaTe 4ero W o0pa3oBaIIUChH
Kopaunbepsl, Ha BepiinHe XpeOTOB KOTOPBIX HAXOMST SIBHBIE CIICIbI
OBIBILIEr0 MOPCKOT'O JIHA.

[ornmomenne >¢upa MPOTOHAMHU TMPHBOAUT K MPEOOpPa30BaHUIO
sfiep aTOMOB, a 3HAYUT, U BellecTBa W3 oMHUX Gopm B apyrue. [Ipu
JIIOOBIX SIIEPHBIX PEAKIUAX — IPe00pa30BaHUU sICP aTOMOB U3 OJHOMN
CTPYKTYPBI B JIPYTYIO JIOJKHBI BHIOPACHIBATHCS allb(a-4acTUIIbl. JTO
CBSI3aHO C T€M, UTO Oirarofaps KONbIIEBOH CTPYKType aib(ha-4acTUIIBL,
B KOTOPOH IMOCIIENOBATENLHO APYT K JAPYry pa3MelleHbl JIBa MPOTOHA
W JIBa HEUTpOHA, BHYTPEHHSS SHEprusi cBsizeil B anbda-vacrtuie
cocrapisier 28,3 M»dB, B TO BpeMs KaKk Ha DHEPTUIO0 CBs3el anmbda-
YacTUIl IPYT € JPYroM NPUXOJUTCS HA OJIHY alb(a-yacTUIy BCEro OT
1,75 no 6 M»sB. KoneuHo, npu IOOBIX SAEPHBIX pEAKIUAX OyayT
BbIOpachiBaThCs anb(a-dactuipl. Ho 310 M mpoucxomut ¢ 3emuiei,
KOTOpasi HENpEepbIBHO HCTOYaeT U3 ce0sf Trenuii B I'poOMajHBIX
KOJIMYECTBAaX, M 3TO MCTEUEHHE, CBUJCTEIBCTBYIOLIEE O HAJIWYUU
SIEPHBIX TIPOLECCOB B 3eMile, IPOUCXOIUT HEPABHOMEPHO II0
[IOBEPXHOCTH, a TaKke HEPAaBHOMEPHO M BO BpeMeHU. B cBoe Bpems
akagemuk B.M.BepHajckuii mnpenjaraid HCHOIb30BaTh TEIHUEBOE
U3ITy4eHHUE ISl IPOrHO3MPOBAHMS T€OJIOTMYECKIX COOBITHH Ha 3emite.

Kak ycranosneno nccnenopanusymu W.H. SIaurkoro [7, 8], umenHo
reJMi BBIBIAET Pa3iIoOMbl 36MHOIl KOpPBI rOpas3fo OTYETJIUBEE, YeM



moObie apyrue reopusndeckue MeToIbl. A Ha paszioMax BO3SHHKAIOT
OCHOBHBIC T€OMATOICHHBIC W3Iy4YCHHsI, KOTOPHIC BPEMsl OT BPEMEHU
AKTUBU3HUPYIOTCS W CO3JAI0T OIACHBIC W3MCHCHUS T'pPaBHUTAIUU,
YpEBATHIC aBAPUSIMH.

[IpeoOpa3oBanue BemecTBa B 3eMiie COMPOBOXKAACTCS HE TOIBKO
BBIOpOCOM  anb(ha-4acTull, HO M BBIOPOCOM J(PUPHBIX ITOTOKOB.
[IpoBencHHBIE  DKCHEPUMEHTHI ¢  OOBIYHBIMH  KOBaJICHTHBIMU
XUMHYCCKUMH  pEaKIUsAMHU TI0Ka3aJid, YTO NPHU KOBAJICHTHBIX
peaKnusX COENUHEHHUs IIPOUCXOAT BEIOPOCH 3dupa ¢ 00pa3oBaHHEM
(JICTITOHHOW  TIEHBI», COCTOSIIEH ©3 MHOXKECTBa  A(QHUPHBIX
TOPOHMIATIBHBIX BUXpeH [2].

Takum oOpa3oMm, yxe Ha COBpEMEHHOM JTare 3(QHpPOANHAMHKA
MO3BOJISICT XOTs Obl B KAKOM-TO MPUOJIMKSHUU TTOHATh MPUYMHBI TEX
MPOIIECCOB, KOTOPbIE MPOUCXOAWIM U MPOIODKAIOT MPOUCXOJHUTH B
3emJie ceroHs.

W3 ckazanHOro BHIHO, YTO TorjomieHue 3pupa 3emieii Oyner
MPOUCXOUTh BCErJa, a 3HAYUT, BCerjaa OyAyT MPOUCXOIUTh B 3emiie
SIIEPHBIC peakiluu, MpeoOpa3yrolue BEIIeCTBO M3 OAHMX (OpM B
Ipyrue, Bceraa OyneT oO0pa30BhIBATHCS HOBOE BEIIECTBO, a 3HAYMT,
Bcerga OyIyT HaKalUIMBaThCS HANPSOKEHHs B 3EMHOW KOpe W
MIPOMCXOINTD U 3eMJICTPSCEHUS, M BYJIKAHHUCCKIE U3BEPIKCHU.

Otcroia BBIBOJI: €CJIM HENB3sI IPEOTBPATHTL CAMH 3TH POIIECCHI,
TO BO3HHKAET 3aJlauya MPOTrHO3UPOBATH HETaTUBHBIC COOBITHS C TEM,
YTOOBI MHHUMHU3HUPOBATh BO3MOXKHBIC HETaTHUBHBIC PE3yJIbTaThl.
Harnsaaeii mpumep HEOOXOTUMOCTH TOJOOHBIX IPOTHO30B JAIOT
HENPEJABUACHHBIC CXOABI CeJieH, JaBWUH, HM3BEPKEHUU BYJIKAHOB H
BO3HMKHOBEHHUs1 IyHamu. [locnenHee coObITHE, TpOUCIIEAINIEe B
nekadpe 2004 r. B FOro-Bocrounoii A3um, yHeco sxu3au 6osiee 300
TeicTd monmed. Ilpm Bo3pocmiell YHCICHHOCTH HacCeNeHUS 3eMITH
HaJIa)KMBaHUE BCEMHPHOM CIY)KObI TPOrHO3a CTAHOBHUTCS OJHOW W3
TNIABHEWIIMX 3aJlad TPUKIAHOTO E€CTeCTBO3HAHMS. JTa CIyk0a
JOJDKHA OMHUPAThCs HA BCE WM3BECTHBIC (DH3MUYECKHE METOJMBI, CPEAH
KOTOPBIX ~ OJJHO W3  BaXXHBIX MeCT JOJDKHBI  3aHATH U
3UPOTMHAMUYIECKHE METOJIBI TPOTHO3UPOBAHUS 36MHBIX COOBITHIA.



2.3. Dpupnutii eemep u e2o enusnue Ha 3emiro

O tom, uro A.MaiikenbCOH McKan 3(QUPHBIA BETep M HE HaIIeNT
ero, a 9TO 3HAYUT, 4TO 3(QUp B MPHPOAE OTCYTCTBYET, HAIUCAHO
MHOro. ['opa3no MeHbIlle HAaNMKMCAHO O TOM, YTO Ha CaMOM JIeie
nocnenoBaTenu Maiikenbcona O.Mopiu u J.K.Mwumiep, npodeccop
KeficoBckoii mKonbsl MpUKIaaHONW HayKH yxke B 1905 1. oOHapyxuiu
3GUpHBIN BeTep, a JeTajlbHOe ero UCCeNoBaHre Ipou3sen Musuiep B
nepuon ¢ 1921 mo 1925 rr.[9-13]. Cam MaiikenbCoOH BMeCTe C
nomotHukamu @.I1Tucom n @.IIupcoHOM BEPHYICS K UCCIENOBAaHUSAM
a¢upHOro Berpa, U B 1929 r. uMu ObuM OMyOJIMKOBAaHBI CTaThU, B
KOTOPBIX TPUBEICHBI TIOJIOKUTENbHBIE PE3yIbTAThl HX UCCIIETOBAHMIA:
apupHBIA BeTep HWMH Takke Obul  oOHapyxken [14, 15].
OtpunarenbHble pe3yiabTaThl MPEABIYIINX HCCIENOBAHUN CaMoro
Maiikenscona B 1881 u 1887 1T., a Takke Apyrux uccienoBaTenei —
Kennenu, Wnnuarsopra, [lukapa, Ctasmm, Taynca u Cemapxoiibma
AJIEMEHTapHO OOBSICHAIOTCS, BO-TIEPBBIX, OTCYTCTBUEM Y HHX
MPEJCTABJICHUH O Tpupoje 3hupa U NpuaaHueM 3PUPY HICaTbHBIX
CBOMCTB, B YaCTHOCTH, IPEHEOPEIKEHUEM €0 BSI3KOCTHIO, BO-BTODHIX,
JONYIICHHBIMH UMH B PE3YJIBTATE 3TOO TPYOBIMH METOIUYECKUMH U
WHCTPYMEHTaJIbHBIMU  ommOKkamMu. OgHAKO € TPOSICHEHHWEM
(du3nyecKor CYITHOCTH 3(PHUpa y)KE B MOCACIHUX IECATHICTHIX 2-TO
croneTsi ObUIM Ha HOBBIX IPUHIMIIAX TOCTPOCHBI TPUOOPHI IS
oOHapyXeHusi S(UPHOTO BETpa M MPOBEICHBI COOTBETCTBYIOIINE
WCCIICIOBAHUS, JIABIKE TIIOJNIOKUTENbHBIE pe3ynbTaThl. OcoOeHHO
BIIEYATIISIONINE PE3YJIbTAaThl YK€ B HAIle BpPeMs MOIYYEHBI
XapbKOBCKUM HCcienoBaTeneM a¢upHoro serpa FO.M.I'amaessim [16].

B cootBercTBuM ¢ mpencraBieHusIME ddupoauHamMuka [1, ¢. 481-
556], B mameii I'amakTHKe, HMEIOIIEH CIHUPAIBHYIO CTPYKTYPY,
MIPOUCXOIUT HEMPEPBIBHBIA  Kpyroobopor »ddwupa: wu3 sampa K
nepudepur B BHAE TNPOTOHHO-BOMOPONHOIO Taza W 3BE3l, OT
nepudepun K sapy B Buae sdupHoro serpa (puc. 2.9). Ipuummuoii
nBrokeHns sgupa — 3¢upHoro Berpa («ether drifty) B cnmpampbIx



pykaBax [amakTuku sBIsSeTCS Pa3HOCTh AABICHUN 3Qupa MEKIY
nepupepuiftHbIME  00NacTAMU Hamed [amakTHKH W ee  sIpoM.
[IpuunHoOil cHMXKEHUsI NaBieHUs pupa BO BHYTPUSIACPHOH oOmacTu
lanakTuku sBisiercst pakt oOpa3oBaHUS MPOTOHOB B AAPE, UTO B CBOE
Bpemsi ObuTO OOHapykeHOo bropakaHckoit oOcepBaTopueil: U3 sapa
lanakTukn BO BCE CTOPOHBI MCTEKAET MPOTOHHO-BOJOPOAHBIN ra3
Maccoii mopsigka 1,5 maccel Connua B rog. OOpa3oBaHHE MTPOTOHOB
MPOMCXOAUT 32 CUET COYIapeHusi CTpyd 3dmupa, T.e. TOTO CaMOTro
5QUPHOTO  BETpa, XAOTHYECKOrO TMEpeMElIMBaHUs  CTpyH W
00pa3oBaHus B pe3yNbTaTe STOr0 TOPOUAATIBHBIX BUXPEBBIX CTPYKTYP.

B ornuumne ot BUXpel B KHUIKOCTH, 3QUPHBIC BUXPH CKUMAIOTCS
naBiieHHeM 3¢Qupa, IensaTcs, BHOBb C)KMMAIOTCSI M BHOBB JICNATCS 10
TeX MOp, IIOKA UX IJIOTHOCTh HE JIOCTUTHET HEKOTOPOH KPUTHUYECKOM
BEJIMYMHBI, TOTJa Mpolrecc ocTaHaBiIuBaercs. [I0CKOIbKY MIIOTHOCTD
a¢upa B TOPOHJAX pacTeT, TO COOTBETCTBEHHO IUIOTHOCTH 3dupa, a
3HAUYUT U JIaBJIEHHE B OKPYXKAIOIEM HUX MPOCTPAHCTBE YMEHBIIIAETCS.
[TosmyuuBIIMICS POTOHHO-BOJOPOAHBINA a3 PacIIUPSETCS U YXOIUT
U3 si7ipa, 1o JIopore cooupasich B 001aKa, U3 KOTOPBIX (OPMUPYIOTCS
3Be3qpl. OOpa3oBaHHBIE W3 MPOTOHHO-BOJOPOAHOI'O Ta3a 3BE3JbI
JBIDKYTCS K Tiepudepuu, MPOTOHBI, COCTABIISIONINE OCHOBY BEIIECTBA
3BE3/, TEPSAIOT CBOIO HHEPTHIO H3-3a BSI3KOCTH OKPYKAIOMIEro WX
3¢upa W K KOHIy IIyTH TEPSIOT YCTOMYMBOCTh M PACTBOPSIOTCS B
a¢upe. IlockombKy Temepp VIUIOTHEHHBIH »GUP TMEPEeXonuT B
CBOOOJIHOE TIPOCTPAHCTBO, IJIOTHOCTh, a 3HAYHT M JaBlieHHe d(pupa
3/1eCh BO3pacTaeT. JTa pa3HOCTh AABIEHUN Mexay nepudepueil u
SIPOM 3aCTaBiIsieT 3pup ABUTATECS 00paTHO K stapy (puc. 2.9).

DTOT mporiece, UIAIIHMIACSI MHOTO MHIJITHAPJIOB JIET, MOXKET OBITh
IpepBaH JIMIIb Tornaa, koraa a¢up ['amaktuku Oyaer oTcocaH HOBBIM
[EHTPOM BHXPEOOpa30BaHMs, MOJOXKHMBIIMM Hadalo OOpa30BaHUIO
HOBOW raJlaKTUKH.

OdupHBIT MMOTOK BO3BpaIiacTcs IO CHUPAIBHBIM pyKaBaM M
HaIpaBJCHUE 3TOr0 MOTOKA B TOM MecTe [ allakTHKu, e ceilyac
HaxonuTca ConHedyHass cUCTeMa, HPAaKTUYECKH MEPIEHAUKYIISIPHO
IUIOCKOCTH DKJIMIITUKY U UMEET CEBEPHBII areKc.
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Puc. 2.9. CTpykTypa cniupajibHO# rajJakTUKH: @ — BUJ Ha
IIJIOCKOCTh; O — BUJT COOKY



Kak ycranoBiaeno HO.M.l'amaeBeiM [16], BenmumHa ckopocTu
MOTOKa MEHSETCS CO BpEeMEHEM M B ONpEIeNeHHOE BpeMsl roja
3(hUpHBII BETep McUe3aeT, a 3aTeM Ha KOPOTKUN MEepruoJl MEHSIET CBOE
HampaBleHHE Ha MPOTHBOMNOJOXKHOE. 3aTeM CHOBa KOPOTKHIM
MepephIB, U CEBEPHBIN alleKC BOCCTAHABIMBACTCS.

C nosunuii >PUPOAMHAMHUKH TaKoe H3MEHEHHWE HaIpaBiIeHUs
3(UpHOTO BeTpa OOBACHSAETCH, €CIU YYeCTh, 4TO I(UPHBIH BeTep
UMEeT He OJHY, a [BE CHCTEMaTHYeCKHE COCTaBIIIONINE —
raJakTHYecKyr0 U conHeuHyr. ColHeYHast COCTaBISIOMast 3PUPHOTo
BeTpa 00s13aHa CBOMM IporcxokaeHneM ConHIly, paboTaromeMy Kak
3(UPOAMHAMUYCCKUN IIEHTPOOCKHBIM Hacoc. 3eMys, KaK U BCe
rtanetrbl ColHeuyHON cucTeMbl, Bpamasick Bokpyr CoHIa, momnajaer
HE TOJBKO B OOIIEraJakTHYeCKHii MOTOK 3(upa, HO U B MECTHBIC
notoku 3¢upa, coznaBaembie ComHIIEM KaK IIEHTPOOSKHBIM HACOCOM.
B oHOM 4YacTH SKIMNTUKM 3TH IIOTOKHM CYMMHPYIOTCS, B ApPYroi
yactu — BerunTarorcs. Cyzas mo JaHHbIM ['anaeBa, CKOPOCTH TTOTOKOB
a¢upa, BeyBacMble CoNHIIEM B paiioHe 3eMJIM, MEHBIIE CKOPOCTH
ob1ieranakTu4eckoro noroka (puc. 2.10).

B pesynpraTe mMmeer MecTO M3MEHEHHME HampaBieHUs 3(pHUpHOro
BETpa Ha MOBEPXHOCTH 3EMJIM B TEUEHHE T'0/ia, TIOCKOIBKY Ha OJHON
CTOpOHE OpOUTH 00€ COCTaBISIONIUE CYMMHUDPYIOTCS, a Ha
MPOTHUBOIIOJIOKHON BBIYHTAIOTCS.

OO6xyB >(puUpPHBIM BETPOM 3EMHOrO Iapa MpPHBET KO MHOTUM
MOCIEACTBUSAM JUIst 3eMid. D10 TeonHas Gopma 3eMin, HECKOIBKO
IpyLICBUIHAS, BBITSHYTash K CEBEpPYy, ITO CMEIIEHHE MAaTEPHKOB K
ceBepy, obOpazoBanue CeBEepHOTO JIEMOBUTOIO OKeaHa Ha ceBepe U
AHTapKTHIBI Ha IOT€, «PEBYIIUE COPOKOBBIC» IMUPOTHI, B KOTOPHIX
Oypy BO3HHKAIOT B 3MMHEE JUISI 3TOTO FOXKHOT'O MONYIIAPHS BpEeMs U
MHoOroe japyroe. Ho Ha namuHapHbIe TOTOKH S(QUPHOTO BeETpa
HAKJIaJBIBAIOTCS U JPYTHe, KOTOPhIe MPUXOAAT U3 KOCMOCA, B IEPBYIO
odepelb, KOHEUHO, co cTopoHbl ComHIIA.



aghupnbiii gemep

odpupnsiit semep lllllll
oo— o0 D—

Coaneurasn cucmema

Connednas cucmema
~-——

a)

Guliumanue
cesePHOe0
U HOHCHO2O

HOMOKOB
nomoxku 2ghupa,
BbIOVBACMbIE
Comyem HAOCKOCHIb
DKAURINUKY

CYMMUPOSaHUE
CeBEPHBIX
ROMOKO6

6)

Puc. 2.10. HanpaBjienue 3(pupHOro BeTpa OTHOCUTEJIHLHO
opouThI 3emin: a — B Havasie oopazoBanus CoHEUHOU



CHUCTCMBI U B HACTOALICC BPCMSI; 6 — TOJOBBIC IICPEMCIUICHUA
3eMJIi OTHOCHUTEIBHO MOTOKOB 3upa, co3aaBaeMbix CoIHIIEM

[lotokn »dwupa, Tekyumme B COUPATBLHOM pyKaBe Hamiei
lanaktuku, ompiBaroT CONHEYHYIO CHUCTEMY U COOTBETCTBEHHO
3emmo. Ha To, yTo mpoctpancTBO B paiioHe COIHEYHOM CHCTEMBI HE
COBCEM H30TPOIMHO, oOpaimaid BHUMAaHWUE MHOTHE HCCIEOBATENH.
Tak, A.A.lllnutanbHas [17] yka3piBaeT Ha PE3KYK) HECHMMETPHIO
aktuBHOcTH CoJHIIA: Ha €ro CEBEPHOW CTOPOHE BCHBIIIKH
MIPOUCXONAT, MPUMEpHO B 1,5 pasza yarie, 4eM Ha IOKHOW CTOpOHE.
W3BecTHBI BHICKa3bIBaHUS O TOM, YTO B HAITPpaBJICHHUU CO3BE3AUA JIbBa
MMEETCsl aHU30TPOITHOCTh PETUKTOBOTO U3TydeHus/

AHHM30TPONHOCTh TPOCTPAHCTBA MPOCIECKHUBACTCS U Ha YpOBHE
3emnun. Ha 3emse Bynkanuueckass JfesTensbHOCTs B CeBepHOM
MOJIyIIapUK 3HAYUTEIbHO Ooyiee MHTeHCHMBHA, yeM B lOxHoMm. B
CeBepHOM TIONYIIAPUU COCPEIOTOYEHA OCHOBHASI YacTh MaTEPUKOB.
Ha 3emne umeercs riobanbHas KiuMaTrdeckas pasnuiia CeBepHOro u
OxHoro nonymapuii: Hanuure GypHBIX COPOKOBBIX IIHPOT, HATUYHE
okeaHa B paiioHe CeBepHOro Mojroca U JIeJIOBOI'0 MaTepruKa B paiioHe
IOxHoro momroca, TMOHMXKEHHAs MO CPAaBHEHUIO C CEBEPHBIMH
o0acTsIMu TeMIeparypa paiioHoB KOHOTO Mor0ca U MHOTOE APYTOE
CBHJICTENBCTBYIOT O MPOCTPAHCTBEHHOH AacCHMMETpPHH 3EMHBIX
rJ100aJIbHBIX MTPOIIECCOR.

MHuorue Y3 TMEpPEeYUCIIEHHBIX SBJIEHUM TMOJNy4aroT MPOCTOE
00BsICHEHHE, eI y4ecTh 001yB 3emin 3GupHbIM BeTpoM (puc. 2.11).

®axT HaTU4MsA A3PUPHOTO BETPA HIKCIIEPUMEHTAILHO ITOATBEPKICH
pabotamu Musuiepa u ero rpymnmsl B 1905-1907 u ganee B 1921-1925
IT., a mo3xe — B 1929 1. Maiikensconom, Ilucom u ITupconom, o aem
CYIIECTBYIOT COOTBETCTBYIOIIHE OTUYETHI 3THUX rpymil. B pabore [9]
MIPUBENEHBI CTaTbH, B KOTOPBIX U3JI0KEHBI PE3yIbTaThl MPOBEASHHBIX

STUMU  TPYNIAaMH  DKCIIEPUMEHTOB, a  TaKke  IOKa3aHbl
MPHHIUITHANBHBIE TPYOCHIIe METONYECKUE W MHCTPYMEHTAIbHEIC
OIITNOKH, JTOTYTIIEHHBIE IpyruMu rpymnnaMu (Kennenn,

Wnnmuarsoprom, [Mukkapom, Crasmu, Tayrcom, CemapxoibMoM), He



MOJTYYUBIIIMMH HUKAKHX PE3YJIbTATOB, OOBIBUBITUMH BMECTO aHAIIN3a
CBOUX OIIMOOK 00 OTCYTCTBHH B IpHUpOJE 3(PHUPHOro BETpa M CaMOro
3(upa KaK TaKOBBIX.
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Puc. 2.11. O6Ttexanune 3emun d3pupHbIM BeTpoM: 1- 30Ha
MOBBIIICHHOTO JaBJICHUS 3¢upa; 2 — 30HA TOHMKEHHOTO
naBieHus 3¢upa; 3 — 30Ha 3axBara BJarm W3 OKeaHa, 4 —



MPUCOEIUHEHHBIN TOPOUIAIBHBIN BUXPb adupa,
3axXBaThIBAIOIINN 3UMON BO3IyX aTMOCHEPHI.

B pesympbrate pabGor Muepa, MOCTaBUBLIEIO  CEPUIO
SKCIIEPUMEHTOB C WHTEPPEPOMETPOM, YHACICAOBAHHBIM UM OT
Maiikenbcona W Mopnu, BBISICHWIOCH, YTO HWMEETCSl YeTKas
3aBHCUMOCTh CKOPOCTH 3(QHPHOrO BeTpa OT BBICOTHI, NPUYEM Ha
MOBEPXHOCTH 3eMIH, Kak 3TO U Oblio mokazaHo B 1881 m 1887 rr.
MaiikenbcoHoM ¥ MoOpJiH, OTHOCUTENIbHAS CKOPOCTh 3(PUPHOro BeTpa
Maja ¥ Ha BbicoTe 250 M HaJ ypOBHEM MOps COCTaBIIsI€T IPUMEPHO 3
kM/c, a Ha BbicoTe 1860 M — or 8 g0 10 km/c. Takum oOpa3zom,
OTHOCHUTEIBbHAS CKOPOCTh 3(HUPHOTO BeTpa HapacTaeT C BBICOTOM.
MoXHO ToNaraTh, YTO CKOPOCTh 3(HUPHOTO BETpa B MPOCTPAHCTBE
coctasisier 50—-60 km/c. [Tocne 00paboOTKM HaHHBIX Muiep Hamedn,
YTO HampaBiieHHe Y(QUPHOrO BETpa TAKOBO, KaK eclid Obl 3emis B
CBOEM JIB)KCHHM B HEMOJBM)KHOM »d(pupe TepeMeniaiach I10
HaTpaBJICHHIO K 3Be3/le co3Be3aus JpakoHa (CkinoHeHue +65°, mpsiMoe
BOCXOXJIeHHE 262°). BeposiTHass TOTrpemHoOCTh B 3KCIIEPUMEHTAX
Mwiepa He mpeBbimIana 2°. DTH KOOPAWHATHI TIOYTH COBMAJAIOT C
KOOPJMHATAMHU IOJFOCA YKITUTITHKH.

3TO TOJIHOCTHIO COOTBETCTBYET TEOPHUH ITOTPAHUYHOIO CIIOSI
MMOTOKa rasa, obrekarorero map (puc. 2.12) [18, ¢. 227-232].
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Puc. 2.12. OfTrexanue mapa ra3oBbIM MOTOKOM: a — HalpaBJICHHE
MOTOKOB; O — SmIOpa W3MEHEHHs] OTHOCHTENILHOM CKOPOCTH TOTOKAa C

YBECIIMYCHUEM PACCTOSAHUA OT TOBEPXHOCTH IIapa

[Ipu obrekanuu mapa ra3 o0paszyeT MOrPaHUYHBINA CIIOH, TPHYEM
OmKkaiiinme K MOBEPXHOCTH Tejla CIIOW JBMXKYTCS BMECTE C IIapoM, a
OT/IaJIeHHbIE MMEIOT HEKOTOPYI0 MPOMEXKYTOYHYIO CKOpPOCTh, INPHU
9TOM, HAYHHAs C HEKOTOPOr 0 3HAYEHHsI, CKOPOCTh T'a3a COOTBETCTBYET
€ro CKOpPOCTH B CBOOOAHOM TMpocTpaHcTBe. [Haue roBoOpA,
MOrPAHUYHBIA CJIIOM UMEET OINPEJEIEHHYIO TOJIIUHY, 3aBUCSIIYIO OT
MapaMeTpoB U Tasa, 1 mapa.

B Toukax ¢ KoopauMHaTaMM OTHOCUTEIBHO IIEHTPaIbHOM OCH
ra3oBOro IMOTOKA @y, = 109,6° morpaHnuHbIi CIOH OTpHIBAaETCA.
Hauwnass ¢ 9Toi KOOpPAMHATHI TIa3 JO/KEH OBbITh HENOJBUKCH
OTHOCHUTENBHO MIapa Ha Pa3IMYHOM OT HEro pPacCTOSHUM BILIOThH JIO
OTOPBABIIIErOCs M MPOXOJISIIEr0 Ha HEKOTOPOM PACCTOSHHUH OT Iapa
MTOTPAHUYHOTO CJIOSL.

Ecnmu mrap oOmyBaeTcst MOTOKOM Ta3a, TO Ha IMOBEPXHOCTH IIapa
CO CTOPOHBI 3TOr0 IMOTOKa AaBjieHHE Oyaer pasnuudbiM [18. ¢. 277-
285] . B 1000BOIf YacTH, HAXOASAIICHCS MO MPSIMbIM BO3JCHCTBHEM
yaoapa TIOTOKa, JaBlieHHWE Ta3a Oymer moBblieHOo. Ha 3emie 370
cootBercTBYyeT obnmactu CeBepHoro JIemoBHTOrO OKeaHa, MaTEPUKH
CIOJIa IPOHUKHYThH HE MOT'YT, TaK KaK MOBBIIIEHHOE 1aBlieHre ddupa B



9TOil obOnactu Oymer ux ortoaBuratb. Jlamee 3QUpHBIT MOTOK
oOTekaeT map, o0pa3yercs TPaJUEHT CKOPOCTeH B IMOTPaHUYHOM
clioe, a, CIenoBaTelbHO, MOHWXKEHHOe aaBieHue. Ha 3emne 310
MpPHUBEAET K TOMY, YTO W3 oOiacTell Oojiee BHICOKOTO JABJICHUS B
IOxHOM monmymapuu MaTepUKH TOCTEIEHHO CMECTITCS B O00JIACTh
MOHMKEHHOT0 aBJieHusi B CeBepHOM MOMYLIAPHH, KOTOPOE OKaXKETCS
HECKOJIBKO BBITSHYTBIM 1O CpaBHEeHHWIO ¢ FOkHBIM momymapuem. B
pesynbraTe 3emilsi JOIDKHA TPUHATH (OpMYy HEKOTOpPOro MOHO0HS
IpyLIH, YTO ¥ MMEEeT MecTo Ha camom Jene: CeBepHOe MoONyLIapue
BBITAHYTO 1O cpaBHeHHIO ¢ FOxHbIM Ha 400 M, Takas popma 3emiu
noy4uia Ha3Banue reouna (puc. 2.11)

OOrekanne 3eMHOro mmapa 3(QUPHBIM TOTOKOM MPUBOIUT B
paiione IOxHOro momoca K BO3HUKHOBEHHUIO MPHUCOCAWHEHHOTO
BUXpsl TopouaanbHOH QopMbel. Ock 3TOro Topomga Oyaer HWMeETb
MOCTOSIHHOE TallaKTHYeCKOe HaIpaBJieHHWe, a caMH TOTOKU 3dupa
BUXpsi OyayT BOBJEKaTb B CBOE JIBUKEHHUE aHTApKTUYECKHE
BO3/IYIIHBIE MAaCChl aTMOC(EPHI.

OOpazoBaHue  TOPOMJAIBHOTO  TPUCOCAWHEHHOTO  BUXPS
MOATBEPKICHO MoienupoBanuem (puc. 2.13).

Puc. 2.13. O0Texanue mapa noroxkamu ra3a npu Re= 500



Bo3gymHsle  maccel, momaBmmMe B 30HY  3(QHpPHOTrO
MPHUCOCAWHEHHOTO BUXPS, OYyAyT LUPKYIHUPOBAaTh, MPOXOIUTH HaX
OKEaHOM, TZic OHM OyAyT HaOHpaTh BIary, a 3aTeM, MOAHUMAsCH B
crpatocepy 1 oxnaxaasch, OyayT HarHETaTh TyJa BO3/yX, TOBBILIAS
JaBJICHHE, U BHIOpACHIBATh BJary B BUJE CHEra yXe Ha caM JIeJOBbIH
MaTepuk. OIHAKO 3TO MPOUCXOTUT TONBKO 3UMOH. OOBSCHEHHEM
3TOMY MOXET CIYXUTh TO OOCTOSITEIbCTBO, 4YTO 3HMOW BO3IYX
HWKHUX CITOEB aTMOc(ephl XONoAHee, a, CIIe0BATENLHO, 1 TUIOTHEE.

[InoTHOCTE BO3AYXa MPU OJHOM U TOM K€ JABJICHUM TEM BBHIIIE,
YyeM HUXKe TeMIepaTypa:

Ps = pso To/T

W Tpu atMocepHOM JaBJIeHWH H JeToM mnpu Ttemneparype 0°C
cocrasisier 1,2928 xr/m?, 3umoii ke npu —60°C cocrasiser 1,656
kr/M?, T.e. B 1,28 pasa Gonbire. [I0CKOIBKY YHCIO MOJIEKYJI BO3/IyXa B
enuHUIle O00beMa yBENMYMBAETCS, TO W CyMMapHas CHIA,
BO3/ICHCTBYIOIIAs HA HEr0 CO CTOPOHBI MPOHUKAIOIIUX B OTOT 00BEM
MOTOKOB 3(pHpa MPOMOPIHOHATIHEHO yBeIHMUNBaeTcsl. Bo3yx HaunHaer
3axXBaTbhIBaTbCAd MPUCOCIUHCHHBIM Bq]HpHBIM BUXPEM, pa3BUBACTCA
TOPOUJANbHBIA BO3AYIIHBIA BUXPb, WM JTOT IPOLECC HAPACTAET
JIABUHHO. OJTO COOTBETCTBYET JIefICTBPITeJ'IBHOCTPI, TaK KaK B
AHTapKTHIE BCErJa CTOUT YCTOWYMBBIA AHTHUIUKIOH, a 3UMOM
MPaKTUYCCKU BCE€ BPEMA HUACT CHEI, HapaliyBasa JICASIHBIC MacCChl,
KOTOpBIC TIOCTETICHHO CITOJ3aI0T K OKeaHy U OTKAIbIBAIOTCS, 00pasys
aricoepru. B ceBepHOif yacT AHTapKTHIBI TOCIIOACTBYIOT 3arajHbIC
BETPbI YacTo yparanHoi cuisl [19].

B Tex mecrax, rae IpHCOCOUHEHHBIM BUXPh ddupa Hamboee
OJTM3KO Kacaercs MOBEPXHOCTH OKeaHa, BOZHUKAIOT TypOyJIeHTHOCTH,
YTO TPHUBOAWT K BOJHEHHIO BOIHBIX MAacc, HaXOIIIIMXCS B ITOM
paiioHe. 31ech AyIOT YCTOWYMBBIE 3alaIHbIE BETPBI, UTO OOBSICHSIETCS
nposiieHneM cuil  Kopuomuca, BBI3BIBAEMBIX OTHOCHUTEIBHBIM
nepeMerieHreM 3(upa U BpalleHueM 3eMJIH. ITO M €CTh «PEBYIIHE
COPOKOBBIE», KOTOPBI€ aKTHUBHO MPOSBISAIOT ceOs B 3UMHHNA IEPHOJ.



Jlerom Bce ycrokamBaeTcs, YTO TOBOPUT O TOM, YTO C TOBBIIIEHUEM
TeMIepaTypsl BO3AyXa M COOTBETCTBEHHO C YMEHBIIEHHEM €ro
IUIOTHOCTH BO3AYIIHBIE MAacChl yXe€ HE 3aXBaThIBAIOTCSA d()UPHBIMU
MOTOKAMU C TaKOW CHJIION, YTOOBI 00pa30BaTh yCTOMYNBBIA BUXPb.

[logoGHoe siBIEHME OTCYTCTBYET Ha IUIaHETaX C MOHMKEHHBIM
JaBJIeHHEM aTMocQepsl, HampruMep Ha Mapce, HO MOXKET UMETh MECTO
y MJaHeT ¢ OONBUION IIOTHOCTBIO atMochepbl MpH MOHWKECHHOM
Temmeparype.

B coderanuu ¢ mornomennem 3¢hupa 3emiiei, MpUBOIAIINM K €
pacIIMpEeHHI0, HapallMBaHUIO Macchl, 3aMEIJICHUIO BpaIEHHUA,
CpenuHry (pa3IBUTaHUIO) MAaTEPUKOB JPYT OT Apyra, oOpa3oBaHHIO
CHCTEeMBl pUPTOBBIX XpeOTOB, Pa3ABHTAHUIO OKCAHCKOT'O JHA W €ro
cyOnykiuu  (MOANOI3aHUIO) TI0J] MATCPUKOBBIC IUIUTHI, OOIIast
KapTHHA MPUYNH CTPOSHHUS 3EMIIM CTAHOBHUTCS O0JIee TIOHSATHOM.

W3 uW3moKeHHOTO BBINIE BBITEKAIOT CIEACTBHS, HOCAIINE
MPUKIIAJHON XapaKTep.

1. B Hacrosmiee Bpemss OOHAapyKEHO, YTO ONTHYECKUE WU
PaJAMOIOKAIIMOHHBIE BEICOKOTOYHBIE H3MEPEHUS TIOTOKEHH MIaHeT U
WCKYCCTBEHHBIX  CIYTHHKOB  3€MJIM  Jal0T  HECOBMECTHMBIE
pe3ynbTaThl. PacxokneHne B pe3ynbTarax M3MEpeHHH  Jaer
BEIMYMHBI, CYIIECTBEHHO OOjbIlMe, UYeM J3TO CIEAyeT U3
CYMMHUPOBAaHHA TMpPENeNbHBIX MOTPEHIHOCTeH O00OMX  METOJOB.
[IpencraBnsercs, YTO TNPUYMHON SABISETCS HE YYET BIUSHUSA
3(MpHOTO BETpa, NCKAXKAIOMIEr0 3HAYEHUS JAbHOCTEH, MOTyYeHHBIX
paanoIOKaIlHOHHBIM MeTomoM (puc. 2.14).
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Puc. 2.14. Paznuunble H300pa)keHHs1 CIyTHHKa. 1 —
HCTUHHOE TIOJIOXKEHHE; 2 — paAHOJIOKAIIMOHHOE H300paxkeHue; 3
— ONTHYECKOe U300pakeHue; 4 — paauosIokaTop; 5 — NPUEMHUK
onTtraeckoro uzoopaxenus; C — CoHiie.

2. Cuyuraercs, uyTo 3eMJiIsl MEHSIET CKOPOCTh CBOErO BpAIEHUs, U
9TH BapHaIlMd CKOPOCTH HMEIOT KaK CYTOYHYIO, TaK U TOJIOBYIO
MNEPUOJUIHOCTD. O1H BBIBOJBI CACIIaHbI HA OCHOBC aCTPOHOMUYCCKUX
HaOmoennii. Ha camoM jene mmeeT MecTo CHOC (DOTOHOB CBeTa B
pe3yabTaTe 00ayBa 3emiu 3QUPHBIMU TTOTOKaMH. [10CKOJIbKY 3eMHOM
miap B pa3Hoe BpeMsi CYTOK W B pPa3HOE BpeMs rojia OPHEHTHUPYETCS
OTHOCHUTCIBHO TaJIaKTUYCCKUX W COJHCYHBIX IIOTOKOB aq)npa 10-
pasHoMy, TO U CHOC cBeTa OyzaeT pa3ubiM. Cama ke 3eMJs BpammaeTrcs
paBHOMEPHO, TIOCTENIEHHO 3aMeisisl CBOE BpalleHHe HW3-3a
YBEJIMYEHHS MAcChl CO BpEMEHEM BCIICICTBHE MOTIIOMICHUS d(upa.

3. Bce Bamsiaus, okasbsiBaembie COJTHIIEM Ha 3€MHBIEC IPOILIECCHI,
MPOUCXOAAT MOCPEACTBOM TMPOMEKYTOYHOH cpembl — 3dwupa.
y‘H/ITBIBaSI, 4YTO BCE€ MpOHECCbl HMEKHOT HWHEPUHUOHHOCTH, MOXHO
YTBEpXAaTh, YTO M JIIOOBIE Tporecchl Ha 3emie OyayT WMeTh
3anas/pIBaHUsT OTHOCUTEIBHO HM3MEHEHWH TmapameTrpoB 3dupa B
OKOJIO3EMHOM IPOCTPAHCTBE, BbI3BaHHBIC Tporieccamu Ha ConHIle
HJIIN HWHBIMHU BOS}ICfICTBI/ISIMI/I ApYyrux KOCMHYECKUX TEII. ITo
IpeBapUTENbHBIM JaHHBIM, 3aI1aC BPEMEHU B TAKHX CIydasX MOXKET
COCTaBIISATh HECKOJIBKO MECSIIEB, @ BO3MOXKHO, U OobIIe. DTO 3HAYHT,
YTO MCCIIEIOBAHUS U PEryIIApHbIC HAOMIONEHNS 3a SUPHBIM BETPOM H
mapaMerpaMu  3pupa B OKOJIO3€MHOM  IIPOCTPAHCTBE  MOTYT
UCTIONB30BATBCSI B KAadeCcTBE  OJEMEHTOB  IPOrHO3a  JUIS
NPENOTBPAINEGHNUS WM XOTA Obl MHWHUMH3AIMK  HETaTHUBHBIX
MPOLIECCOB, KOTOpHIE MOTYT BBI3BaTh Ha 3eMJie KOCMHYECKHE
BIMAHUA. MOXKHO C YBEpEHHOCTBIO YTBEP)KIATh, YTO €CIIN ObI HMEIICS



nporuo3 HaBogHeHui B EBpone B aBrycre 2002 r., TO pyKOBOAUTENH
CTpaH ycrienu Obl IPUHATH HEOOXOTUMBIE MEPBI [T MTPEAOTBPAILICHHS
TOro ymepba, KOTOpOe OHHM TIOHECIM B pe3yibTaTe IOIHOM
HEOXXMJAHHOCTH TNpouciuenuero. TakuM o6pa3oM, HE0OXOIUMOCTb
WCCIIEIOBAaHUS COCTOSHHUSA 3(PUPHBIX IOTOKOB M 3()UPHOTO BETPA, €T
CKOPOCTH W  HampaBjieHUs] B  OKOJO3€MHOM  IPOCTPAaHCTBE
npuoOpeTaeT cTpaTernieckoe 3HaueHHe.

4. MOXHO TaKKe CYMTATh BIIOJHE BEPOSTHBIM, YTO CHJIbHBIE U
MPOTSHKEHHBIE BO BPEMEHH BO3MYILICHUS B OKOJO3eMHOM 3¢upe
MOT'YT CEphE3HO IMOBIUATh HA KJIMMATHYEeCKHE OCOOEHHOCTH,
HaImpuMep, Ha Te, KOTOpble yxe HabmoaaroTes B 2002 r., koraa Oypw,
yparaHsl ¥ JIMBHH oOpy1winck Ha EBpomny u B TO ke Bpems: B Mnauwy,
OXXHJIaBIICH OObIYHBIC MYCCOHHBIE JTMBHH, HACTYIWIIA 3acyXa. MOXXHO
TaKXKe TpeanojaraTb, 4YTO IIEpeMarHWYMBaHUE CIIOEB TOPOJ,
00HapyXeHHOE I'e0JIOraMH B PSiJl PAOHOB, SBIISETCS CIEICTBHEM HE
nepeMarHiuMBaHus Bceld 3eMilM, a JIMIIb MECTHBIX H3MEHEHUA,
CBSI3aHHBIX C MTOJJOOHBIMH K€ BO3MYILIEHUSIMU 3(PUPHBIX TOTOKOB.

Buieoon

1. B Hacrosiiiee Bpems pa3Buta 3(pUporHAMUUECKash KOHI[SIITIS
YCTpOHCTBAa (PU3HUECKOTO MHpa, OCHOBAHHASI Ha TPEIACTABICHHSIX O
CYIIECTBOBAHWH B TPHUPONE Ta30MOJ00HOTO 3Pupa, SBISTFOIIETOCST
CTPOUTENBHBIM MaTEepPUAIOM JUISI BCEX BENISCTBEHHBIX 00pa30oBaHWM
OT 3JIEMEHTApHBIX YaCTHUIl BEIIECTBA JI0 BceneHHol B 11enoM, Te Wid
vHble (QOPMBI JIBWKEHHA KOTOPOTO OOYCIOBIMBAIOT BCE BH/IBI
(U3MYECKUX B3aMMOJCHCTBHUI BEIIECTBA M BCEX BUIOB (M3UUCCKUX
sBIICHUH. DUpoIuHAMUYECKAss KOHIEHIMS II03BOJISET BBISCHUTH
BHYTPEHHHI MEXaHU3M JIFOOBIX KOHKPETHBIX (PH3UUECKUX SBICHHUN U,
TeM CaMbIM, OTIpEeNIEeNNTh ux dusnvecKkre  TPUYMHEIL.
OduponnHamMudeckass ~ KOHIEMITUS  IO3BOJISIET  pacCcMaTpHUBATh
HETaTWBHBIE SBJCHUA, BKJIIOYAs aBapuW WU KaTacTpodbl B paMKax
CHCTEMBI «9EI0BEK — TEXHUKA — MIPHPOJIAY.

2. B cootBercTBHH ¢ 3(QUPOANHAMUYESCKUMHE TPEICTABICHUSIMH
Bce HeOecHbIe Tena, B TOM YHCIe W 3eMJIsI HEMPEPHIBHO MOTIIOMAIOT
3(Mp U3 OKPYKAIOIIETO MPOCTPAHCTBA, HAPAIIMBAS TEM CaMbIM CBOIO



Maccy, Kotopas B ee Heapax TpaHC(HOPMHUPYETCS B BEHIECTBO. JTO
3HAYMT, YTO TaKHE TPOIECCHl OYAyT CYHMIECTBOBATH MPAKTHUECKH
BEYHO, MO KpaifHelW Mepe, A0 TeX TOp, MOKa CYIIECTBYET 3eMiIs Kak
IIaHeTa W 4YTO, CIIEAOBATENbHO, KOHIICHIUS TeONOTHIECKOM
CTaOMIBHOCTH 3eMJIM  JODKHA OBITh 3aMCHEHAa Ha KOHIICHIIHIO
JMHAMHYECKOTO Pa3BUTHSI 3EMITH.

3. Ha ¢opmy 3emHoro mapa v Ha HpPOILIECCHI, MPOUCXOMASAIINE HA
3emiie, CYIIECTBEHHOE BIHMSHUE OKAa3bIBAIOT A(PHPOANHAMUUCCKUE
MPOLIECCHI, TIPOUCXOMAAIINE B OKPYKAIOIIEM 3eMIIIO MPOCTPAHCTBE, B
YaCTHOCTH, OD(UPHBIA BETEp, COCTABJSAIONE KOTOPOr0 HMMEIOT
rajJjakTHU4ecKoe M  COJIHEYHOE IPOMUCXOXKJICHHE.  PerymsipHoe
uccienoBanue 3(QUPHOro BeTpa MW €ro BapUaluil B OKOJIO3EMHOM
IMPOCTPaHCTBEC IIO3BOJIUT JOIIOJIHUTH CyHICCTBYIOIIUEC MECTOAbI
MIPOrHO3UPOBAHUS T'COMATOIrCHHBIX SIBJIEHUM HOBBIMH 3(1)(1)6KTI/IBHBIMI/I
METOIaMH.



I'1aBa 3. HexoTopbie 0CO0€HHOCTH CTPOEHMS
3emun U 3pUpPOAMHAMHKA

3.1. H3 ucmopuu npeocmasnenuii 0 cmpoeHuu 3emu.

CornacHo ruapoctatudeckod monenu akagemuka O.}O.IImuara
[1] mpomomkaBIascs Kakoe-TO BpPeMsI aKKpPEIHs HECOPTHPOBAHHOTO
BCIICCTBA IJIAHCTEI ITPU JOCTHIKCHU U KPUTHYCCKOI'O paanyca npuBeiia
K 3QeKTy TpaHIuO3HOr0 OOpYIIEHUSI U YIUIOTHEHHS (CXJIOMBIBAHU)
3TOrO BEIIECTBA, B pE3yJbTaTe YEro IPOU3O0MIET JTUHAMHYCCKHI
pa3orpeB BILIOTh JI0 paciuiaBieHus. [locie 3TOro B Tele MIaHETHI
Havajach TIpaBUTalMoHHas auddepeHnnanyss BemecTsa, H Y
IIporozemnu oOpa3zoBanace rops4as atmoctepa. [amee cuemyror
Pa3iIMYHbIC BapHWaHTHI 30HHOM IIIAaBKH. HereMeHHbIM BO BCEX
BapHaHTaX CYMUTAJIOCh OJHO: C MOMEHTA JMHAMHUYECKOr'O pa3orpena
pa3BuTHEe 3eMJIM 1110 TOJBKO IO JUHUH MMOTEPH UCXOIHOM SHEPTUH, K
OCTBIBAHUIO U YIIJIOTHEHUIO.

B pesynbrare 3THX MpoieccoB y 3eMiun chopMHUpPOBaIach TBepaas
KOpa, MOKPHIBAIOIIUE €€ TEIJIbIe MOPCKHE OacCeHHBI M YIJIEKHUCIIO-
azotHas atMoc(epa. A mamee, okoio 3 MIIpA. JIET Ha3all, MacCOBOE
oOpa3oBaHue MpOCTeHMUX CTPyKTyp 3eMHOBoaHOro BMOCa Hawaio
CHHTE3UPOBATH U3 CBSI3aHHBIX ()OPM MOJEKYIISPHBIH KUCIOPOJ, YTO H
OIPENEINIIO BCE YCKODSIOIICECS Pa3BUTHE BCErO YXHUBOro. BeHIioM
TBOPEHHS BCEr0 OKOJIO MHJUTMOHA JIST Ha3aJl CTaJl YeJIOBEK Pa3yMHBIH.

Breigsunytas eme B 1906 1. amepukanckuM ydeHbBIM [.D.Pugom
TUTOTE3a CKATHS — CXPYIMUUBAHUSA — YIPYTOd OTJAa4M B TIOPOJAAx Kak
npuunHe 3emierpscenus (3T), crana OCHOBHOM CeHCMOIOTHYECKOM
mapaaurMoii Ha menslii Bek [2]. TIpMHIMOMAABHO 3Ta THIIOTE3A
OIMpaiach Ha UJEI0 CTAIMOHAPHOCTH 3EMJITH B IIEJIOM.

Jlaneko He Bce ydeHble TepBod MONoBHHBI 20-TO Beka pa3ieisiiin
MpeCTaBIeHUsT O cTabwibHOCTH TIaThopM. Yke B Hadale Beka
CYIIECTBOBAJIO MPEACTABIEHIE O TOM, YTO PEKH Ha TuTaThopMax TEeKyT



M0 pasznoMaM, pa3IelsSioluM KOHCOMUAMWPOBAHHbBIC OJIOKH 3EMHOU
Kopel. CTpPyKTypa «KOJOTOTO JIbJa» COCTaBISIOUINX ILIaThopMy
OJIOKOB OmpeenseT XapakTep 3ajeranus mopoj 0caJoyHOro Yexia M
cocTaBiseT OCHOBY yueHHs o (anusax. Axagemuk H.C.lllatckuii BHeC
0co0BIll BKJan B omucaHue MopdocTpykryp Pycckoil mmaTdopmsr
(aBmakoreHbl, OUANUPBL, MaJOAMIUIUTyIHBIE CyOBEpTHUKaJIbHbIC
paznoMbl W Ap.). VHCTpyMeHTampHO 3TH  JONTOKUBYILHKE
reoAMHaMUYCCKUEC CUCTEMbBI CTAaJIM KaPTUPOBATHLCA TOJIBKO B CEPEAUHC
80-x ronos.

I'poMagHyr0 ponib B pa3BUTHH HOBBIX 3HAHUNA O 3eMIIe CHITpaJH
pe3yabTaThl UCCIIEAOBAHUHN 1O MOUCKY ypaHOBBIX pynd (1947-1963) ¢
MOMOIIBIO  OMpefeNieHus  renusi,  oONajgarolmero  BBICOKOH
MIPOHUIIAEMOCThI0. JleTallbHbIe HCCIEeIOBaHUs Ja)ke Ha YPaHOBBIX
MECTOPOKIACHUAX Ka)K)Z[LIﬁ pa3 moKa3bIBajid, YTO MaKCUMaJIbHbIC
KOHIOCHTpaIuKU TCIHdA CBsA3aHbl HE C JIOKAJIbHBIMH, JaXXE€ OYCHbL
60I‘3TBIMI/I pyaamMu, a C O6paMHH}OHII/IMI/I X YHaCJICAOBaHHBIMH
AaKTUBHbIMU pa3inoMamu. I[lpuuem axkTHBHBIA (PacKkpbITHIE B
HacTosIIee BpeMs) XapakTep pa3joMOB OJHO3HAYHO OIIEHHBAJICA I10
SUAIOIINM B HUX OTACIBHBIM TPECUIMHAM, 10 UX BOI[OF33006I/IHLHOCTI/I
n 110 CaMbIM IIO3JHUM (bOpMaM YaCTUYHOro MHHCPAJIbHOI'O
3aIOTHEHUSI.

B pesynbrare Oblna IMoka3aHa 3aKOHOMEpPHAs CBSI3b aHOMAaJHH
reimsa C FHY6I/IHHLIMI/I JOJTOXUBYIIMMU paszjioMaMd MU KOCBCHHast
CBA3b C HaXOAAHMIMMHCA B TEX KC€ pasjioMaxX 3HAOICHHBIMHU pYyIaMH.
dazoifi — HOCHUTEIIEM TeNIus SIBISIOTCS KUJIbHO-TPCIIUHHBIC BOIAbLI U
PaCTBOPEHHLIE B HHUX Ta3bl FHy6PIHHOI‘O MPOUCXOXKICHHUA, CpEau
KOTOpPBIX Ha IEPBOM MECTE CTOUT a30T, 3aTeM — BOJOPOA. Takum
o0pa3oMm, Temuil CTAaHOBUTCS  YHHBEPCAIBHBIM  HHAUKATOPOM
IyOWHHBIX, TPOHUIIAEMBIX (YTO 3HAYUT — COBPEMEHHBIX) aKTHBHBIX
paznomoB. Ha stom ocHoBammum B 1963 r. BUMC — Bcecoro3ubrit
WHCTUTYT MHWHEPAIbHOTO CHIPhS Hadal PErHOHAIBHYIO TelHEBYIO
ChEMKY, OKa3aBIIYIOCS OIHUM M3 HauOosee 3(pGEeKTUBHBIX CIOCOOO0B
CTPYKTYPHOTO  TE€OJOTHYECKOTO KapTHpoBaHus. B 1969 .
3aKOHOMEpHAs CBA3b WCIYCKAaHHA TEIUS C TeOJIOTHYECKIMHU
pasznoMaMu Oblila 3apETHCTPHPOBaHA B KaYECTBE HAYTHOTO OTKPBITHS



No 68 «3akoHOMEpHOCTb paclpeAereHHs] KOHLIEHTpalui Teiaus B
3eMHOIi Kope» ¢ npuopureroM ot 30 nexabps 1968 r. [3].

B xommiexcHbIx (Ha 0ase renus) uccieqoBaHusIX, HauaThiX B 1976
T. ¥ IPOAOKABILINXCS TPH Tofia OBLIO MOKa3aHO ClIEAYIOIIee:

1. ¢pu3mKa 3emueTpsceHuil He Ta, KOTopas MpeAroaraiack pasee,
UCXOJs M3 MPEICTABICHUI O TaBUHHO-HEYCTONYMBOM TpEIIMHOOOpa-
30BaHUS U JUIATaHCHO-AU(PY3MOHHON MoJelell oyara, OCHOBaHHOM
Ha CXpYNYMBaHUM (T.C. YCHUJIMBAIOIIUXCS B XOJIe BO3PACTAIOLIMX
JUHAMHYECKHX HArpy30K aKyCTHYeCKHX IIyMOB U (DOPIIOKOBBIX
TPECKOB) MOPOJ JHO0Oro CocTaBa B 00JaCTH TBEPJOW 3EMHOM KOPBI
(mpumepHO 10 50 KM TITyOHHOI );

2. MEXaHU3M 3eMJICTPSICCHUI, OCHOBAaHHBIX HA TEX )K€ MpeACTaBIIe-
HUSIX, HE TOT;

3. MIpUHUMABIIHICS 32 MPEIBECTHUK 3eMIIETPICEHHI «00pa3» CBs-
3aH C MaJIOM3BECTHBIM T'€OJAMHAMHYECKUM MPOIECCOM BO3MYIICHHS
Bcex Teou3Myeckux TMoNied W CpeA € BBIXOJOM Ha IAaTOJOTHIO.
Oxkazanoch, 4YTOo 3TOT «00pa3» YHHBEPCAJbHOTO TIIyOMHHOTO
mporecca, TMPOUCXOJSINEro, B TOM 4YHCIE, U B acCHCMHYHBIX
YCIIOBUSIX.

B nauvane 90-x romoB oObeM HH(OPMAIMU O MPUHIMITAATIBHO
WHOM CTPOEHWHW 3eMJIH JIOCTUT KPHTHYECKOro 3HadeHus. biaromaps
napajijienbHbIM HCCIIEIOBAHUSIM E.B.bapkoBckoro (ND3),
W.I1.KompuioBa (MOU), H.C.lllamoBanoBoit (I'mapomeriieHTp),
B.Y.Pommonosa (MU®U) u npyrux crano MOHATHO, YTO 3eMIIA
SIBIISIETCSl TPHHIUIHAAIBHO WHOW 10 OpraHu3allid M DHEPreTHKE
cucremoit. B 310 xe Bpems W.JL.I'ypensn (MP3) coBmecTHO co
cneruanuctamu HITIO «JIya» Mwunratoma P® sKcnepuMeHTaIbHO
[I0Ka3aJl, 4TO [IPU MOBBIIIEHHBIX TEMIIEpATYpe U AaBJIE€HUH BOLOPOJ U
reJMi pacTBOPSIIOTCS HE TOJIbKO B YPaHOBBIX pylaX, HO M BO BCeEX
KpHCTa/LIMYeCKUX (popmMax MHHEpAJoB M IIOpOJ, Npeobpasys HUX B
MeTacTaOMIIbHBIC YHEPTOHACKHIIIICHHBIC CUCTEMBI (TIpeoOpa3oBaHus 110
cxeMe «(u3nueckoil B3pbIBUATKH»). TeM caMblM 3TH aBTOpPBl Ha
HOBOM YPOBHE BOCIIPOM3BEIIM pe3ynbTaThl 3KcnepumeHToB O.K.
I'epauara  (Pammesprit wmHcTHTYT), JLJLIMoxmma  (MI'EM),
B.B.Uepmemamesa  (I'MH), K.IL®mopenckoro (I'EOXUM) wu



A.JO.Hamuora (Hedrtsanolt mHCcTHTYT), mpomsBoauBiuuxcsi B 1930-
1960-x rogax, Ha KOTOpBIE B yrape aMepHKaHCKUX IICEBAOOTKPHITHN
HUKTO HE 00paTHJI BHUMaHHUS.

Baxnyto pomp B HWHQOpMAIMOHHOM  B3pBIBE  ChITpaia
Mexnaynapoanas  HayyHass ~— koH¢epeHuuss — «[eopmsmka  u
coBpeMeHHbIN Mupy, npoBeaennas 9-13 asrycra 1993 r. 8 MI'Y. B
cOOpHHKE TE3UCOB OKa3zaloch OKono 20 cooOleHHH, B KOTOPBIX
3eMiis XapakTepH30Balach YK€ COBCEM HE KaK «MepTBas KaMeHHas
TBepab». B suBape 1998 r nmponuio coBemanne Ha TeMy « T eKTOHHKA
U TeoJuHaMuKa: o0mue u pernoHanbHbie acrnekTe» (ITMH, 'EOC
MI'Y). OcoOblit mHTEpec mpencrarinser aokiaana H.W.IlaBnenkoroit
(U®3) «Ceiicmuueckne MOAETN 3eMHOW KOpPBI M BEpXHEH MaHTHM U
WX reoyioro-reousnyeckas TpakTOBKay.

Bo Bropoit momoBuHe  20-TO  CTONETHUS  HEKOTOPHIMH
HCCIieIoBaTeNlsIMi  pa3paboTaHbl (QU3MYECKHEe W MaTeMaTHYecKue
MOJIEIH TE0NaTOTeHHBIX SBICHUIA.

B pa6orax Urops Konecnukora (Pycckoe huznueckoe o0IIeCcTBO)
W3TIOKEH MEXaHM3M IUKINYEeCKOro cOpoca MarHMTOIIEKTPUYECKOM
SHEPruU IUIaHEThl B BHJE HEIMHEHHBIX M JUCKPETHBIX IMPOIECCOB,
00YCIIOBIIEHHBIX «KBaHTOBAHHOCTBIO» YTJia HYTAIlMd OCH BpAIICHHS
3emuin. Konnenmus KonecHrKoBa yIoBIIETBOPUTENBHO COMPSITAETCS C
3JIEKTPOMArHUTHOM MOJENbI0  (Pa30BO-MMITYJILCHOTO  COOCTBEHHO
oJIeBOro mpoctpancTBa 3emin mpodeccopa MOU Urops Komnbuiora.
W3 mocnemnedt ciemyer Hamuyue OCOOBIX KBAaHTOBBIX TOKOB,
3aMBIKAIONIUXCS B 00JIACTH TEKTOHMYECKMX pa3jioMoB, B obmactu
TaKUX PA3JIOMOB MPEIOIAraeTcs MepeKOMMYTAIHS TEILTYPUIECKUX
TOKOB M COpOC SHEPTMU B BUJC MIITyYEHHU M yEJAMHEHHBIX BOJH-
J1a3MOUIOB.

[TomoOHBIX TEOpPETHYECKNX MOWCKOB MHOTO, HAINpHUMeEp, MOJIENb
3JIEKTPHUYECKOr0 B3aMMOJCHCTBUSA 3eMJIM C BEpXHEH HOHOCGhEpoi
noctpoeHa JIkBoM IloxmensHbiX. Ilo ero skcnepuMeHTaIbHBIM
JaHHBIM  DJIEKTPUYECTBO BOOOIIE WrpaeT BEAYIIyI0 pOJb BO
B3aMMOCBSI3IX TEOPUIUIECKIX U aTMOC(EPHBIX MPOIIECCOB.

Teopernyeckre WCCIENOBAHMUS TOATBEPXKIAIOTCS IKCHEPUMEH-
tansHeIMH HaOmogeHusMu. Cotpymauk [HHUHWMam Komugeckoro



Hentpa nmenn KoponeBa Anapeli HeBckuil KoMM4ecTBEHHO OIMuUCal
¢u3nKy paanonaysbl, BOSHUKAIOMICH MpH BXOXKICHUH KOCMHYECKOTO
anmapara B IUIOTHbBIE ciou aTMmocdepbl. OOpa3yromuics Tpu 3TOM
MOTEHIIMAl OLIEHUBAaeTcd B MWUIMAapAsl BOJBT, CcHUJA TOKa
ompezensiercs Maccoi Tena. AHanornyuble 3Q(EKThl MOKa3aHbl U IS
METEOPUTOB, YTO MPUBOIUT K 3JIEKTPOPA3PATHBIM B3phIBAM OTPOMHON
MomHocTd. Hampumep, s TyHrycckoro Mereopura pacuerHast
MOIIIHOCTh B3pbIBa CcoOcCTaBmwia mopsiaka 20 MEraToHH TpOTHIIA.
['uranTckue mMOTEeHUMANbl BO3HUKAIOT TaKXe TMPU MOA3EMHBIX
aTOMHBIX B3pBIBaX, NpUYeM B (U3MKE odvara 3eMIIETPSICEHUH u
ATOMHBIX B3pBIBOB, M0 JMaHHBIM crnenuamicra OU®3 PAH Hocuda
I'ydenbaa, Toxe MHOTO 00IIIErO.

B 80-x romax nHCTpyMEHTalIbHbIE MHOTOKaHAJIbHBIE KOCMUYECKHE
HCCIIEIOBaHUS OKPYKAIOUIEH cpeibl MPUOOPETH MACCOBBIA XapakTep.
Bo3MoxxHOCTB CKaHUPOBAHUSA 3eMHOMU TIOBEPXHOCTH
pacmpocTpaHmiach Ha OONBIIYIO 4YacTh 3eMIIM. XOTS TaKoro poja
HAOJIO/ICHHS TI0 CYIIECTBY OBUIM CIy4alHBIMHU W Yallle BBIMOIHSIIUCH
B paMKax MaJOWH(QOPMATHBHBIX U JIaXKe MCEBOHAYYHBIX MPOTPaMM,
HO Ja)ke B HUX HE MOIJIM OCTaThCs HE3aMEUYEHHBIMU HETOHSITHHIE
«aHoManbHbIey siBIeHUs. C y4eroM TOro, 4YTO TMOAOOHBIC SIBIICHHS
PErHCTPUPOBAIIMCH HA3EMHBIMHU M aBHAIIMOHHBIMH (BhIcOTa 10-12 KM)
PAAMONIOKAIIMOHHBIMY, PAaJUOPENEHHBIMA W APYTUMH CPEICTBAMHU
HAOJIO/ICHHH, MacCOBBI MHOI'OKAHAIBHBIA XapaKTep HCCIeIOBaHHUN
IIEepEBENl PErUCTPALUI0 AaHOMAIMNA U3 CIIy4allHOH B 3aKOHOMEPHYIO.
OcTtaBanoch TOJBKO YYUTHCS WHTEPIPETHPOBATH TAKOTO poaa (akThl
W HaXOOUTh WX CBA3HM C TEPBONPHYMHAMH, 2 HE OTMaxWBaThbCA OT
rmocrynaroiieii MHPOpMaluKu, Kak 3TO CIYyYHUIOCh CO 3HAMEHUTOU
(dhpazoit kocmonarTa Bragumupa Kosanéuka B 1977 roxy. Bo Bpems
rmoyiera KOCMOHABT cooOmmin Ha 3emimo «BmkKy Ha MOBEPXHOCTH
OKeaHa Oyrpel W BHaauHbl», Ha uro u3 IL[VIla emy orBermiu:
«Bomogs, TeI ycTal, OTAOXHHU!..»

I'maBHBIM MematomuM (akTOpoM B TONYYEHHH HH(OpMAINH,
SIBIISUTACH BE3JIECyIasi CEKPETHOCTh, Hampumep, (akT MpornOaHus
MPOTOHHOTO CIIOSI MOHOC(EPHI, 3aperUCTPUPOBAHHBIA JIO MOMEHTA
UepHOOBIIBCKOIM KaTacTpOdbl, CTAI M3BECTEH TOJBKO depe3 6 JIeT, a



CEKpETHBIE paHee CeliCMOrpaMMBbl, 3aperUCTPUPOBABIINE OIepexa-
ollee B3pBIB 4-TO peakTopa 3eMIIETpsACEHHE, ObUIM OOHAPYKEHBI U
MpeJaHsbl TIAaCHOCTH JIUIIb yepe3 9 JeT.

Tem He MeHee, B pe3ynbTaTe MPOBEICHHBIX 3a nociueanue 20 mer
20-ro cromeTHsi MHOTOYHMCIEHHBIX, XOTS M  Pa3pO3HEHHBIX
WCCIIEIOBAHUN KAa4eCTBEHHO M3MEHWJINCH MPENCTaBICHUA O IUIaHETe
3emis:

— BBISICHUJIOCH, YTO 3eMJIsl SIBJISI€TCS MPEeAebHO SHEPT OHACHIIIIeH-
HOW CHCTEMOM, yMeIoIell akKKyMyJIHpoBaTh M cOpachiBaTh 3HEPTHIO
pa3HBIMH CIIOCO0aMH U B Pa3HbIX MaclITadax;

— OTKpBITHE Ta30BOr0-TEIMEBOr0 JBIXaHMS 3eMJIM MOATBEPAUIIO
MIPOTEKaHUE «XOJOTHOT0» CUHTE3a XMMHUYECKUX AJIEMEHTOB B Helpax
3emin 3a cueT MOTJIONICHUsSI PHEPIHH BTEKAIOIIEr0 B Hee adupa u3
OKPY’KaIOIero KOCMUYEeCKOro MPOCTPAHCTBA;

— ceiicMUKa, Kak ()eHOMEH TPUPOJIBI, OKa3aIach MPSIMbIM CJIE/CT-
BUeM (YHIAMEHTAIBHBIX JBOIIOIMOHHBIX MPOIECCOB TUIAHETHI U
TeHEeTUYEeCKH C HUMH CBfA3aHa, Kak B IJIaHE MEXaHW3Ma peasn3aluu
3EMJICTPSICEHUH, TAK U UX DHEPrETUKHU.

[locreneHHO BBISACHSETCS, YTO HAJ IOBEPXHOCTHIO 3eMIIH
HaJMYECTBYIOT HE TOJIBKO H3OTPOMHBIE 3JIEKTPOMArHWTHBIE W
TPaBUTAI[MOHHBIE TIOJIS, KaK 3TO paHee MPeronarajioch, HO M HENbIi
pAA  CTPYKTYPHUPOBAaHHBIX TPSMOYTOJBHBIMH  sTY€HKaMHU-CETKaMU
MOJIEBBIX OOPa30BaHMI HEW3BECTHOW MPUPOABI W MPOUCXOXKICHHS.
OTH HEPTETUYECKHE CETH ONPENENSIOTCS MOKa TOIBKO C ITOMOIIBI0
Ouvonokanuu, (U3UYECKH MEXaHW3M KOTOpPOH  COBpeMEHHas
OpPTOZIOKCalIbHAsl HayKa OOBACHWUTH HE B COCTOSHHU. A TOCKONBKY
METOABl  OWONOKAaMKM  TPONOJDKAIOT  OCTABAThCA  JOCTATOYHO
CyOBEKTUBHBIMH, TO U JJOBEPHUE K HUM CO CTOPOHBI HaYUHBIX KPYI'OB
OCTaBJISIET JKENaTh JIyYlIero, M 3TO OJHA W3 OCHOBHBIX IPHYMH
[IOBEPXHOCTHOT'O  MCCIEJOBAaHUS  ClA0BIX IIOJIEBBIX  CTPYKTYP,
BCEBO3MOKHEIX TIOJIOC, JIMHUWA CETeH, 30H W IPYTUX 0Opa30BaHMIA.
JUI1 HaykH OKa3ajoCh COBEPIIECHHO HEOKUIAHHBIM CYIIECTBOBAaHHE
MIPSMOYT OJTLHOM rIo00abHON penreTyaTon CeTH (PC),
OPHEHTHPOBAaHHOM IO  CTpaHaM  CBeTa, CO  CTOpOHAMH,
HaIpaBJICHHBIMHU Ha CEBEP-IOT C IIaroM OKOJIO 2 M M BOCTOK-3aIlaf ¢



maroM okono 2,5 M. PerreTku o0pa3yroT SHepreTudeckue mIoCKOCTH,
UAyIIME OT TIOBEPXHOCTH BBEPX B KOCMOC, OTOOpaKalOT OYEHb
crnadble QIyKTyaluu TPaBUTALMOHHOTO OJISl M CONMPOBOXKAAIONINE UX
3JIEKTPOMAarHUTHBIE MPOLIECCHI MEKIY 3EMIIEH U KOCMOCOM.

Nmes npudyanuByl0 BHYTPEHHIO CTPYKTYpY U Ppa3HYIO
BOCXOJALIYI0O WM HHUCXOMSIIYIO SHEPreTHMYECKYI0 HWHTEHCHUBHOCTD,
momockl  PC  yclioBHO  pa3zeneHbl Ha  «IIOJIOKUTEIbHBIEY,
«OTpULATENBHBIE» U «HEUTpanbHbIe». CloxKHas CyNepro3uLis monen
u y3noB PC oOpasyer auaroHalbHBIE CETKH M 30HBI, KOTOpPHIE, Kak
MIPEeaIoIaraercsi, SABJSIOTCS T'€ONaTOreHHBIMU. OJTO OTHOCHUTCS K
y371aM MPSMOYTOIBHBIX ceToK J.Xaptmana, @.Ileiipo, O.Butmana,
nuaroHanbHeIM ceTkaM M.Kypu u nap. OTH 30HBI HENpephIBHO
MOJNHUTHIBAIOTCS YHEPTETUKON I(QUPHBIX MMOTOKOB, MOCTYHAIOIIUX B
3eMIIio U3 KocMoca.

3.2. Dpupoounamuueckuit mexanusm «KpucmaniuyecKou
cmpykmypuol» 3emau

[onsatusa o crpykrype 3emiau 3a nociennue 30 JeT U3MEHSIOTCS
KOpeHHbIM 00pa3oMm. IlpeacraBienue 00 amopdHOH, BO MHOIOM
OITHOPOIHON CIIONCTOW CTPYKTYype, OOpa30BaHHON KOHIEHCAITEH
MEPBUYHOTO MBIJIEBOr0 00JIaKa, MOCTEIIEHHO 3aMEHSIETCSl Ha BUJCHHE
3emiin  Kak OIPEAENIEHHOTO KPUCTAUTMYECKOro o00pa3oBaHUsI C
rpaHsaMH W y3JlaMH, T'COOHCPIreTUYCCKUMU JIMHUAMU W IIpoLeCCaMu,
IIPOTCKAIONIUMH 1O BO3}I€I7[CTBPI$IMI/I FeO(bI/ISI/I‘IeCKI/IX 1 KOCMHUYCCKHUX
(haxTopoB.

CeromHst uccnenoBaTelld U300paXaroT KPUCTAJUTMIECKYIO MOJICIh
3emi B BHIE HKOCadpa-moeka’apa, Gurypsl, cocrosmend u3 12-tu
MIPaBUJIGHBIX TISITUYTONBHUKOB W 20-TH TpeyroibHUKOB. O Takoi
¢durype 3emiu, o0pa3oBaHHOW Kak ObI 12-10 KyCKaMH KOXH, ITHICAIT
eme [Tmaton (puc. 3.1).



Puc. 3.1a. KapkacHoe crpoenne 3emJm: 3amagHoe
nosnymrapue (rmo I'onuapoBy, Mopo3oBy u MakapoBy)






Puc. 3.16. KapkacHoe crTpoeHue 3eMiH: BOCTOYHOE
nosyiapue (o I'onuapoBy, Mopo3oBy u MakapoBy)

Hekotopsie uccienoBarenu [4, 5] comocraBuiin reonoruyeckue
0COOCHHOCTH 3eMIIM M Oodard reou3uyeckux aHOMalIMi CHayala c
JOACKa’ApOoM (MHOTOTPAaHHUKOM W3 ABEHAALATH ISATHYTOJIBHUKOB), a
MOTOM W C HKOCa’ApoM (MHOTOrpaHHUKOM U3  JBaJLATH
TpeyrodbHUKOB). OHHM  ONpenenuiv, 4Yro Korma JBa pebpa
MHOIrorpaHHuka COBIAaJar0T C TAHYIIUMCA BAOJb ATnaHTHKH
3HAaMCHHUTBIMHU CpeI[I/IHHO'ATJIaHTI/I‘ICCKI/IM IIOABOHBIM Xpe6TOM, TO
OCTallbHBIE ~ CPEOMHHO-OKCAHWYEeCKMe XpeOThl W TUTAHTCKHE
HApYIIEHUs] 3EMHOM KOphl COBMANAIOT C JAPYTHMH peOpamu
noaekasapa. Ho ecnu yBenW4MTH YMCIIO TpaHEW B TUMOTETUYECKOM
KpHcTaiie 3eMJIH B eClId COBMECTUTH C OChIO TII00yca HKOCadp, TO C
ero pedpamMu COBMAIyT T€ XPeOThI M Pa3IOMbI, KOTOPBIC HE COBIAAAIH
C TpaHsAMH JIojJieKadJipa. Bce 3TO HEABYCMBICIEHHO TOBOPHT O TOM,
YTO TEKTOHWYECKOE CTPOEHHUE 3EMHOH KOPBI OYeHb OJNM3KO K ATHM
JIBYyM MHOI'OI'paHHHUKAaM.

UccnenoBanus mokasaiy, YTO MPAKTHYECKH BCS BYJIKaHHUYECKast
M ceficMuYecKasi aKTUBHOCTE 3€MIIU COCpE€A0TOUYCHA Ha CTBhIKax IJIUT,
a 3HAYMT, HAa pedpax ATHUX MHOTOTPAHHUKOB. MarHUTHOE TIOJIE TOXKE
BIIMCBHIBAETCS. B WX KoHQUTrypaiuio. boiee Toro, B y3max 3Toii
CHUCTEMBI PacCIlOIOKCHBI BCE MHUPOBBIC HECHTPBI MAaKCUMAJIbHOI'O M
MHWHHUMAJIBHOT'O aTMOC(i)epHOFO JaBJICHUsI, a TaKXC ITIOCTOSHHBIC
pailoHbl 3apoXKJeHud yparaHoB. M 4TO yAMBUTEIHHO, MOCTOSHHBIE
BETPBI MPEIIOYUTAOT AYTh BJIOJbL pedep cucteMbl. M He 1r000nBITHO
JIK, 49TO paﬁOHLI, IMoJIydyaromunue MaKCUMyM COJTHEYHOM paanannu,
TOXKe 00JI000BaM Y376l CHCTeMBI. Camble OOJNBITHE «COJHCYHBIC
3aUuKN» OJIeCTAT B y3aax 1, 17 u 41.

B y3max Takoro TMraHTCKOTO KapKaca pacroiaraloTcs HEHTPBI
MHPOBOW PEIUTUN W KYJIBTYpHl, 00JacTH HEOOBIYHON GayHBl U
(bropel, KpymHEHWIIHEe 3aleXH TOJNE3HBIX HCKOMAaeMBIX U T. [I.
Crnemyer mNOAYEpKHYTh, YTO HWMEHHO B Yy3J1aX MSATHYTOJIbHHUKOB
HaxomsaTes «rouku» CaHzepceHa, HanOoliee SPKUM TIPEJICTABHTEIIEM



KOTOpBIX SIBJISIETCSI, Hampumep, «bepMyackuil TpeyroibHUK», B
MOCIEAHEM HEOJHOKPATHO (MKCHPOBAIHCH MCUE3HOBEHUS Kopaldiei
U CaMOJIETOB, M OTMETUTh, YTO TOYKU TEPECEUCHUSI OCHOBHBIX (HTYD
KapKaca COBMNAaJal0T C OKEAHCKMMH XpeOTaMH, IUIaHeTapHBIMU
pas3inomMaMu, 30HaMH aKTHBHBIX OABEMOB M OITYCKaHHS 3eMHOH KOPBHI,
TaKk e KaK W C ILEHTPaMH MHPOBBIX TCOMAarHUTHBIX aHOMAJHH,
MUHUMAJIBHOTO U MaKCHUMAaJIBHOTO aTMOC()EPHOro NaBlieHHs. A 3TO,
CKOpee BCEro, O3Hadaer, 4To B y3JaX KPHUCTAIMYECKHX PEIIETOK
MPOUCXOAAT  Pa3UYHbIe  DHEPreTMYeckue ¢  BHOpalUOHHBIC
(baykTyanuu, CONPOBOXKIAMOIIMECS O00pa30BaHHEM COBOKYITHOCTH
Pa3IUYHBIX TOJIeH, KOTOpble W OOYCIOBIMBAIOT MX Te0(U3NUYECKYIO
BBIJICICHHOCTh M, B YACTHOCTH, aHOMAJIbHBIE TIPOLIECCHI, 00pa3youue
reoMnaToreHHbIE 30HBI.

Ha mnnanere Ttakke OTMEYEHBI NSATh BEPUIMH TMPaBHIBLHOTO
MATHUYTOJIbHAKA — OJIMO3HBIE MeCTa TeO(pU3NUYECKUX aHOMAJNN:
3HAMEHUTBIA bepMyICKHUI TPEeyroiabHUK, TaK Ha3biBaeMoe J(bsIBOIIOBO
Mope 0sn3 SnoHuu, paiion B Ainkupe, paiioH Ha MHaoCcTaHe W TSTHIHA
— B TuxoMm okeane Henaneko ot modepexns CeBepHOl AMEpUKH.

B ceBepHOM monymiapuu CBOM IISATh «TOYEK JIBSBOJA», B FOKHOM
CBOHM, CMelIeHHbIe Ha 36° MO J0TOTe OTHOCHTEIBHO CeBEpHBIX.
OJIMH, U JIPYTrOW MATUYTOJILHUKY JIEKAT B TUIOCKOCTSIX, MTapaliebHON
skBaTopuanbHOi, Ha mmpore 28°. Kanmas u3 BepuMH 06GOHX
MSATHYTOJLHUKOB OCTaBWJIA B UEJIOBEYECKOW MAMSTH MHOMKECTBO
HEOOBSICHUMBIX Tpare[uii: 3/1eCh MPOMNaJaid KOpaOlld W CaMOJIETHI,
WcYe3ald  KapaBaHbl,  BO3HMKANM  TalipyHBl H  I[yHamHu,
3aTOPMaKUBATUCH CTPEITKH YaCOB.

B aHOManbHBIX 30HAaX BBIJIENSETCS HE TOJNBKO TElHA, HO TaKKe
METaH W MHOTO JIPYTUX a’po3oyich. 3eMist cOpachiBaeT H30BITOUHYIO
SHEPrui0 (HAKOMUBIIUHCS W30BITOYHBIN 3(QHP) B pa3IUUHbIX (OpMax.
B omHux Mectax TpOUCXOIAT BBIOpOCHI d3(huUpa, B JPYyrUxX —
MOTJIONIEHUE, TO €CTh 3eMJIsI ABIIHT. B MecTax BRIOPOCOB MEHSIOTCS
TpaBUTAIHS, TAPAMETPHI IIEKTPOCTATHYECKOTO B DJIEKTPOMArHUTHOTO
nmoJiel, Xoj TpoleccoB, UX (opmMa M CKOPOCTh MPOTEKAHUSA. ITH
BBIOPOCHI HAONIONAIOTCS B MOMEHTHI YCKOPSHHS ¥ 3aMeJJICHHS



BpallleHUs 3emiu (Ha camMoM Jefne, Npd W3MEHEHHH OpHEHTAlUU
3eMiTi OTHOCHTEIIBHO 001yBaroLiero ee a3¢pupHoro Berpa) [6].

O¢uponuHaMHYecKUil TOAXOA TO3BOJSIET, XOTS OBl B IEPBOM
MpUOIIMKEHHH, MPEACTaBUTD MeXaHU3M MPOUCX OXKICHUS
«KPHUCTAIIIMYECKOH CTPYKTYpbI» Hallel rnanersl. Pazymeercs, B 3ToM
HaTpaBICHUH JIOJDKHBI OBITh MPOBEACHBI CEphe3HbIC HCCIEIOBAHMUS,
MOKa MOXXHO TOBOPUTH JIHMIIL O MPEANOI0XKEHHH, O HEKOTOPOH
MPEIBAPUTEIBHON A(PUPOAMHAMUYECKON MOJEIH T€OMaTOreHHBIX
SIBIICHUU.

Brekanue a¢upa B Teno 3eMiH COMPOBOKAACTCS MOSBICHHEM Ha
ee MOBEPXHOCTH W B TIIyOMHE Pa3IUYHOrO poAa TypOyIEeHTHOCTEH.
OTO CBA3aHO C TeM, 4YTO 3¢Up o0JagaeT BA3KOCTHIO, XOTA H
OTHOCHUTEIBHO HEOOJIBIIION, HO BIIOJIHE ONPEACICHHON, B MOpOoJax
IUIOTHOCTh M CKOPOCTh TIOTOKOB 3dupa pa3nuuHa, I0ITOMY
BO3HHKHOBEHHE TypOyIeHTHOCTeH Hen30ekHO. [Ipr 3TOM BO3HUKAIOT
YCTOWYHBEIE KpYIHBIE TYpOYJIEHTHBIE CTPYKTYpPBI, JApOOsIHecs Ha
Oonee Menkue, KOTOphIe, B CBOIO odepelb, ApoOsTcs Ha emie Oomee
menkue. B padore [I./Ixxo3eda [7] mpuBemeHsl pe3yIbTaTOB pacyeToB
®.X.Bycce 1m0 KOHBEKIIMU KHJIKOCTU B CHEPUYSCKOM CJIoe, B
KOTOpPBIX TIOKa3aHO, YTO OJHOCTOPOHHEE YCTOWYHMBOE JIBHKECHUE
KUJIKOCTH BHYTPb c(hepbl MPUBOAUT K TOSBICHUIO HA €€ TIOBEPXHOCTH
MPaBUJIBHBIX ~ T'EOMETPUYECKUX  (QUTyp THIA  TPEyroJbHUKOB,
KBaaApaToB MW IIATUYT'OJIbHUKOB Bycce IIOKa3aHO, 4YTO YpaBHCHUMA
KOHBEKIIMK B C(epUYeckoM CJIoe€ MOTYyT HMETh HECKOIbKO
CTaMOHAPHBIX pemeHnid. Hekoropble pe3yapTaTbl HCCIECIOBAHUI
Bycce nokazans! Ha puc. 3.2.

Takum 00pazom, MPOSICHAETCA MEXaHW3M TIOSIBJICHUS
CTaIlMOHAPHBIX MSATHYTOJIBHBIX u TPEYTOIBHBIX ¢buryp
JHEPTeTUYECKUX MOTOKOB Ha MOBEPXHOCTH 3EMIIH: BEpOsATHEE BCETO,
9TO TIOTOKH 3(HUpa, IMEIOLINE BUXPEBYIO CTPYKTYPY, U OHU BBI3BAHBI
TIOTJIONICHHUEM OKPYKAIOIIEro IUIaHeTy 3dupa Bceld ee Maccoil. DT
KpYITHbIE SUeiKH OpobaTca Ha Bce Oosee MeNKHe, BIUIOTh JI0 S9eeK, C
pa3MepaMu B E€AWHHLBI MeETpoB. Takum o0pa3oM, HUMEEeT MecCTO
vepapxus BIIOKEHHBIX APYr B Apyra >GupHBIX cTpykryp. Kakmas
Takas CTPYKTypa MpeacTaBisieT co0oil aeopMHpOBaHHBIN TOPOWI,



MOCKOJIBKY TOPOMJBI OJHOI'0 HEPAapXUUYECKOIO YPOBHS COCEICTBYIOT
Ipyr ¢ OPYroM, U OHHM BIIOXKEHBI B CTPYKTYPY TOPOHMIOB CTapILEro

HepapXuUuecKoro YpoBHS; caM 3(Up 3TO CKUMAEeMBIl Ta3, U CTENEHb
KpOMe TOro, 3(UpHBIE TOPOU Bl HAXOIATCA HE B CBOOOJHOM MPOCTpa-

CcXKaTtud 3(1)I/Ipa Y TOPOUJOB pa3Hasd B pa3HbIX TOYKaxX MpPOCTpaHCTBaA, a,
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Puc. 3.2. KouBeknus B IOrpaHUYHOM c(heprUIeCcKOM cJioe
no Bycce (1975): a) npu oOpa3oBanuu B Kax a0 nmoaycdepe 6-
U TIABHBIX T€OMETPUYECKUX (UTYp — TATUYroJLHUKOB U 10
MPOMEXYTOYHBIX (DUTYP — TPEYrOJIBHUKOB; 0) IpHU 00pa30BaHUU
B KaXJI0¥ moiycdepe 3-X IIaBHBIX (QUTYp — KBaApaTtoB u 4-x
MIPOMEXXYTOUHBIX (PUTYP — TPEYTrOJIHLHUKOB
HCTBE, a, B OCHOBHOM, B Tele 3eMJIH, HapyKy BBIXOAUT TOJIBKO HX
MaJiasi 4acTb.

VYuuteiBas, 4yTo cnabo cxkaThld 3QuUp 3TO BechkMa pa3pekeHHBIN
ra3, B KOTOPOM OTHOIICHUE JJIMHBI CBOOOIHOr0 npodera aMepoB K ero
pasmepaMm Ha 20 TOPSAKOB MPEBHIIIAET TAKOE K€ OTHOIICHUE IS
MOJIEKYJT BO3[yXa, MOKHO MOJIaraTh, 4YTO TAKHE PEIICHUS MOTYT
OJIHOBPEMEHHO COCYII[ECTBOBATh, OOPa30BBIBASI KAXKIOE CBOKO CETh.
BO3MOXXHO, UMEHHO 3THM U OOBSICHSCTCS COCYIIECTBOBAHHE HA
MOBEPXHOCTH 3€MJIM HECKOJIBKHX CEeTeil — IMPsMOYTOJNbHBIX ceTeil
2.XaprMmana, ®@.Ileiipo, 3.Burmana, nuaronansueix cereit M. Kypu u

Ap.

3.3. Conneunvle namua u 3eMHoOe 3X0 COTHEYHBIX OYPb

OnHuUM W3 BaXHEHMMX (AKTOPOB, BIMSIONIMX HA COCTOSHUE
MPUPOIHON Cpeibl Ha 3emiie, Ha COCTOSHHE 3€MHOW IPHPOIBI H
TEXHUKH, a4 TAKKE€ Ha YeJIOBEKA SBISETCS COCTOSHHE COIHEYHOM
AKTUBHOCTH,  HMEIOIIEE  OJWUHHAMIATHIECTHIO  IMKINYHOCTE.
Hapacranmue conHedHOH aKTHBHOCTH HPOUCXOANWT B CPEAHEM IIEPBEHIC
4 roma LMKIA, MajcHUE, COOTBETCTBEHHO, 6-7 jer. B Hacrosiice
BpeMs MBI HaXOIUMCS Ha THKe 23 MmUKIa CONHEYHOW aKTHBHOCTH,
KOTOpHIi Havascs B 1996-97 romax u 3aBepmmtes B 2006-07 rogax.

C BBICOKOM COJNIHEYHOW aKTHUBHOCTHIO CBS3aHO IIOBBIIICHHE
TEOMarHUTHON aKTHMBHOCTH. BO3MYIIIEHHS MarHMTHOTO TIONS 3eMITH
OKa3bIBAIOT OTPHUIIATEIIHFHOE BO3CHCTBIE HA OPTaHU3M YEJIOBEKA, 9TO
BeIeT K HapymIeHWI0 BHUMAaHHUS MW OMIMOKaM OIEpaToOpoB BCEX



YPOBHEW. A CJENCTBUEM 3TOrO BIIOJIHE MOT'YT CTaTh TEXHOTI'CHHBIC
aBapuH Pa3HbIX BHUJIOB.

CuibHBIE  BO3MYIICHUS TEOMAarHUTHOIO  TMOJIE  HapyIIaroT
HOPMaJIbHYI0 pabOTy CIYTHUKOBOW CBSI3U, CHUCTEM pacCIpeieieHUs
3IEKTPOIHEPTUH, YCHIIMBAIOT KOPPO3HIO HEPTEITPOBOIOB, YCIOKHSIOT
MarHUTHYIO Pa3BEIKY IMOJIE3HBIX MCKOMACMbIX, HAPYIIAIOT JIUHUU
CBSI3HM, OCOOCHHO B BBICOKHX IIUPOTAX, YTO CO3JAET MPOOJIEMBbI CBA3U
C caMoJIeTaMH U CyAaMHu.

O ponM CONHEYHBIX TSATEH B 3E€MHBIX COOBITHUSX HAIKMCaHO
HECKOJIBKO KHHI, onHa u3 Hux A.JL.UmkeBckoro «9X0 COJHEYHBIX
Oypb» [8]. B 9Toif KHUre mNpUBEOCHBI MCCIENOBaHUS aBTOpa O
BIUSAHUM akTUBHOCTH COJHIIA HA MHOTHE 3EMHBIE COOBITHSI, BeChbMa
HEraTUBHBIC IS JKMBYIIMX Ha 3emiie JroAcd. OTO HU3BEPKEHUs
BYJIKAHOB, 3€MJICTPSICEHHUS, HEYPOXKaH, AMUASMHUH U T.M. YHKEBCKUM
MOKa3aHo, YTO caM (aKT KOPPENSIIMA MHOTMX TAKUX COOBITHH MEXIY
coOoii 1 ¢ akTUBHOCTBIO COJIHIIA TIOKa3bIBAET, UTO BCE OHM CBSI3aHBI
o0111el IPUYUHOM, KOTOPOH SIBJIS€TCSI aKTUBHOCTH COJIHIIA U KOTOpast
cama CyIIECTBEHHO 3aBUCHT OT PACIOJIOXKEHHSI BOKPYTI HEro IUIaHEeT
CoHEYHOH CHCTEMEI.

Bo3Hukaer Bompoc, KakoBa MPUPOZa COMHEUHBIX ISITCH U TIOYeMY
OHU BO3JICHCTBYIOT Ha 3€MHYIO IIPUPOIY M HA JIFOJICH.

Kak wu3BecTHO, COTHEYHBIC IISITHA OBIBAIOT JBYX BHUIOB —
NBOMHBIE, Korja Ha moBepxHocTh ComHIla 00pa3yroTcs cpasly JiBa
MATHA, COOTBETCTBYIOLIME MArHUTHBIM IIOJKOCAM OIHO CEBEPHOMY,
BTOpPOE IOKHOMY, 3THX OONBIMMHCTBO, Oonee 60%, W ONMHOYHBIC,
COOTBETCTBYIOIIIME OJHOMY W3 MArHUTHBIX IIOJIOCOB, 93THUX
COOTBETCTBEHHO MeHbIne. Obpamiaer BHUMaHuE TO, YTO B paiioHe
COJTHECYHBIX TIOIIOCOB B TpeeiiaX OKPYKHOCTH pamumycoMm B 20° u B
palioHe CONTHEYHOTrO dKBaTopa B mojoce + 20°, msATHA HE TMOSIBITIOTCS
Hukorjaa. C nmo3uruii 3GupoIuHaAMUKH 9TO OOBIICHSETCS TEM, 4TO U B
paiioHe Toftoca, U B palioHe HKBAaTOpa IPaJueHThl CKOPOCTH MTOTOKOB
a¢upa Mamel, a B OOJACTH MEXAY BXOIIIMIMMU W BBIXOAAIIIMHI
MTOTOKAMHU TPATUCHTHI CKOPOCTH OOJBINHE, YTO CIOCOOCTBYET
BHXpeoOpa3oBaHui0 3(upa UMEHHO B 3ToM obsactd. Ho nuHEHHBIM
BHXpSIM, TeM Ooliee, BUHTOBBIM, HY)XHO 3aMKHYTBbCA, W OHH



3aMBIKAIOTCSA B TOPOMIANbHBIC OOpa3OBaHMs, 3aXBaTbiBas CBOUMH
MMOTOKaMH COJTHEYHOE BelecTBo (puc. 3.3).

Koraa Takue TOpou bl OKa3bIBAIOTCS Ha moBepxHOCcTH COMHIIA, TO
y HEX MOXeET OBITh JIBa YCTONUMBBIX COCTOsHUS. [lepBoe ycToUnBOE
COCTOSTHME TO, MPH KOTOPOM IUIOCKOCTh TOPOHJA OKA3bIBACTCS
napasuiensHoit moBepxHoctd Conuna. Torja 3a COMHEYHOE TSTHO
MPUHUMAETCS [IEHTpaIbHas 9acTh Topouaa (puc. 3.36).
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Puc. 3.3. OopazoBanue nsaten Ha Coanue: a — ComnHie
KaK HEeHTPOOEKHBIN HAacOC, IepeKaunBaIOLIHNA 3PHUP; 6 — TOTOKU
s¢upa B pallOHE YHUIIOJISAPHOTO TMATHA; 6 — TMOTOKU 3(pupa B
paiione OumosisipHOTO MATHA. 1 — HampaBieHue nojicoca 3dupa;
2 — BoigyBanue »¢upa mo skBatopy Connma; 3 — ob6iactb
MaKCUMAaJIbHBIX TPaJUEHTOB 3(UPHBIX IOTOKOB W 00JacTb
BO3HUKHOBEHHUSI COJIHEUHBIX MATEH; 4 — moBepxHocTh CoJHIa; 5
— obmacti HaAOJIOMAaeMBIX COJIHEYHBIX TSTeH. HakioHHas
JIVMHHS — IJIOCKOCTD SKJIUIITHKH, YepHas TOUKa — 3eMJIsl.

Bropoe ycrolunBoe COCTOSIHUE TO, IPU KOTOPOM IUIOCKOCTh
CCUCHHUSI TOPOW/A OKa3bIBACTCSA TMEPIECHANKYISPHOW K TOBEPXHOCTH
ConHIla, TOrJa Ha MTOBEPXHOCTH 00pa3yloTCs ABa MATHA, Bpallaromiye-
Ci B IPOTHUBOIIOJIOXHBIC CTOPOHBLI, OJHO H3 KOTOPBLIX HCITYCKACT
noToK 3¢upa, a BTopoe ero xe mnoromaer (puc. 3.3.6).

Te wyactu TOporaa, KOTOPBIC HaxXOAATCd BHC IMOBCPXHOCTHU
ConHIla, He HECYT B ce0e BellecTBa, U MO3TOMY He BUAHBL. Ho MoxHO
NpeArnoaoXKnuTb, 4YTO BOKPYI' OJMHOYHBLIX COJIHCUHBIX IIATCH CCTbh
KOJIBIIEBBIC 30HbI, KOTOPBIC MOXHO IMONBITATHCA YBHJCTH, TaK KaK B
HUX, XOTd U C MCHBIINMHU CKOPOCTAMU, BCE )KE CYIIECCTBYET ABUKCHUC
COJTHEYHOT'O BEIIEeCTBA.

Kak ycraHOBI€HO MHOTOUMCIIEHHBIME HaOmoaeHusMu [8, c. 76],
COJIHEYHBIC IIATHA CICAYET pacCMaTpuBaTh KaK BUXPH, HO,ZIO6HBI€
cMepuaM Ha MOpe ¢ BODOHKOOOPA3HBIMHU PACITUPEHHUSIMU Ha BEPIIUHE.
CKOpOCTB ABMKCHHUA BCHICCTBA JOCTHUIa€T OI'POMHBIX BEJIIMYHUH.
HOCTI/II‘IHI/IC BCPIOIMHBI BUXPA OXJIAXACHHBIC Tra3bl ABUTAalOTCA I10
CIMpaJii OBICTPO YBEIMUUBAIOIINXCA paanycoB. To, 4To MbI BUIMM B
¢dbopMe mnATHA, €CTh JHIIb BEPLIMHA, KOHEL BUXPSA, OTTOJIOCOK
I'PaHAMO3HBIX IMPOLECCOB, IPOTEKAOIUX B 00JaCTAX, HEJOCTYIIHBIX
HameMmy wuccienoBanuio. Kak mnumer YnkeBCKkHMid, HECOMHEHHO,
CYIIECTBYET IIpUYMHA, 3acTaBisfromias rassl u3 Hexp CosHLa Tedb
HaBepx. TaMm, B HIJKHHX sIpycax COJIHEUYHOIO IIapa, CKPbIBAETCs
KOCMHUYECKasl CHJla, IPUBOAAIIASA B JBI)KEHHE BECh 3TOT CIOXKHBIN U
I'POMAJHBIM CMepY, HOCSIIMHI CKPOMHOE Ha3BaHHUE COJIHEUHOI'O IISITHA.



B 1903 r. I'. Xeitn mokasan, 4To MATHA TPEACTABISIFOT COOOM
KoJioccallbHble MarHutel. Korjga onMH W3 MOIOCOB, FOKHBIA WIH
CEBEPHBIl, TAaKOBOIO MarHuta oOpamleH K HaMm, Torma Jpyrou
Haxoautcs rae-nubo B Henpax Comuna (32-35% ot obmiero uucia
nsateH). Ho ectes OumnomsipHble mMsATHa, 00a MOJIOCa KOTOPBIX MBI
MokeM HaOmromate (60% OT o0Imero uucia MATEH) W, HAaKOHEIl,
MyJIBTUTIONSIpHBIE TIITHA (1-2%), cocTosiIue U3 TpyNIbl 00panieHHBIX
K HaMm mnontocoB. Ho ecTh eme W Tak Ha3blBaeMble «HEBUIAMMBIE
nsATHa», obmactu moBepxHocTH CONHIA, TAE MSATEH elle HeT, HO OHU
TaM CKOpPO BO3HUKHYT.

OTU U Apyrue U3BECTHBIE CETOJHS JaHHBIE O COMTHEUHBIX MSATHAX,
MOJHOCTBIO COOTBETCTBYIOT 3(PHPOAMHAMHYECKUM MPECTaBICHUSIM
006 ux mpupoze [9, c. 524-525].

UmkeBCKUH OTMEYaeT, YTO MEPUOJUYHOCTh 00pa30BaHUS ISTEH
Ha ComHIle cocTaBiseT B cpeaHeM 11 jer, HO ¢ MHIWBHUIYaJIbHBIMHU
yKJIOHeHusIMH OoT 11 jer B Ty miu uHYyIO cTopoHy. Ho B mepmomax
COJTHEYHOW aKTMBHOCTH IPOCIEKUBAIOTCA M JpYyrue MepHoasl, U
cyliecTByer O0OOCHOBaHHO€ MHEHHME O TOM, YTO O3TH IEPUOJBI
KOPPETUpPYIOTCs ¢ TIepuogamMu odpaiieHus mianer Bokpyr ConHia u,
MOCKOJIBKY THIAHETBI JBMXKYTCS MO SIJUIAIICOMAAIbHBIM OpOUTaM, TO
npu puoIIKeHu K COMHITy OHM OKa3bIBAIOT Ha HETO BO3MYIIAIOIIEE
JEICTBUI, UMEIOLIEE TPAaBUTALMOHHYIO IIPUPOLY.

B nmeransx Ha MEpUOTUYECKON KPUBOW HAOMIOMAIOTCS PE3KHE
MOTBEMBI M CTIaJIbl, CIIBUTH 1 TIEpEOOH.
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Puc. 3.4. TunoBbie Bapnanumu 3pUPHOT0 BeTPa, 00HAPYKEHHbIE MPH
H3MEpPeHUsIX OTKJIOHEHMIl JiazepHoOro jay4ya (O0bIBalOT BapuamMyd M CO

3HAYNTEIbHO 00/1ee KOPOTKUMH MepHOTAMU)

B.A1fokoBCKUM OOHApY>KEHBI Ha JIa3epHOM MPHOOpPE, PervcTpH-
pytoieM 3QupHBII  BeTep, MHOIOYHCICHHBIC IEPHOJUYCCKUE
OTKJIOHEHHS JIa3€PHOTO JIyya OT IIaBHOU KpuBoii (puc. 3.4) [9, c. 533;
10]. Ucnyckanue B pe3yibTaTe BHYTPEHHHX Bo3MymleHuit CoiHIleM
TOPOUAANBHBIX M (DOTOHOOOPA3HBIX CTPYKTYP, 3a(pUKCUPOBAHHBIX
aBTOPOM Ha 3amUCsX KojeOaHWH Ja3epHOro Jyda, 1o JOCTHKEHUH UX
3eMHOIl TMOBEPXHOCTH, TPUBOAUT K KONEOAHHWSIM BEIUYUH W
HaTpaBJIeHUH 3(QHUPHBIX IMOTOKOB Ha IMOBEPXHOCTH 3eMIIH. DTO Ke
SBIIAETCSI TPUYMHOW TaK Ha3blBAEMBIX MAarHUTHBIX Oypp U
BO3MYIIICHUH.



OTH TepUOIUYECKHE OTKIOHEHHSI HWMEIOT MOYTH OJWHAKOBYIO
¢dbopMy, HE3HAYUTEILHO OTIUYAIOTCS APYT OT Apyra Mo aMIuIuTyxAe (B
2-3 pasa), HO CYIIECTBEHHO pa3iIMYyaroTcs MEpUoJaMH — OT AOJeH
MUHYTBI A0 HECKOJBKHX YacOB. DTO 3HAYHUT, YTO IOMHUMO OCHOBHBIX
COCTaBISIIOIINX 3(UPHOTO BETpa, HOCALIMX OJHA TaJaKTHYeCcKoe, a
BTOpasi — CONHEYHOE TMPOUCXOXKAEHHE, CYIIECTBYIOT  eIle
pa3zHooOpa3Hbie  BBIOPOCBHI, CTPYKTYypa KOTOPBIX  HAallOMHUHAeT
CTPYKTYPY (OTOHOB OOJdbIIMX pa3MepoB. [IpUHIMIIUANBHO Takue
BBIOPOCHI MOTYT SIBUTHCSL PE3YJIBTATOM MTPOXOXKACHUS TTOBEPXHOCTHBIX
BOJTH T10 TIOBEPXHOCTH TeX K€ 3(QUPHBIX TOPOUIOB.

[epnoauueckoe neiicreue ComHia Ha 3eMITI0 OOBIYHO MPUITHCHI-
BaeTcs MATHAM, HO OHO MOYET MPOMCXOAUTH U OT COJHEYHOH aTMO-
cdepbl, COCTOSIHHE KOTOPOU MOIBEPKEHO TeM Ke Mepuonam (IpoTy-
OepaHnIbl, Gakesbl, (IIOKKYIIBI, BOJIOKHA, YETKH, IPAHYJIbI, COTHEYHAs
KOpOHa), a TakXe OT COCTOSIHHS COJHEYHOro BEeTpa — IIOTOKa
MUKPOUYACTHII, BHIOpackiBaeMbIX COIHIEM.

Takvie BUHTOBBIC TIOTOKH, BBIXOAAIIME W3 Teida 3eMIU MOTYT
AKTUBH3MPOBATHCS T0J] BO3JACHCTBHEM JIOMOJHUTENBHBIX BHEIIHUX
(dakTOpoB, HampuMmep, IMOCTYMAIOMMX W3 KocMoca. McciemoBaHus
OTKIIOHEHHWH J1a3epHOro Jyda OT €ro HOPMAaJbHOTO IOJIOKEHHS
MoKa3alld, 4YTO Ha JIAMHHApHbBIE TOTOKH 3(QupHOro Berpa
HAKJIA/IBIBAIOTCS TIepHoauueckue Konebauus (puc. 3.4), KoTOpbIe
CBHJICTEIIBCTBYIOT O IEPEMEIICHUSX B KOCMOCE BHXPEBBIX CTPYKTYP.
BeposiTHO, TeHepaTopoM Takux CTPYKTyp siBisiercsi CoiHIE, W 3TO
HEIOCPE/ICTBEHHO CBS3aHO C BO3HHKHOBEHHWEM Ha MOBEPXHOCTH
ConHIla CONHEYHBIX IMATEH — BHXPEBBIX 00pa3oBaHU ddupa. ITH
BHUXPEBBIE CTPYKTYPBI MOTYT SIBUTHCS aKTUBU3aTOPAMHU BHXPEBBIX
IpoLeCCOB Ha 3emiie, TPOSIBISIONIMXCA KaK B BUAE aTMOC(EpHBIX
BUXpEil — IMKJIOHOB U CMepYel, TaK U B BUJE aKTHBH3AIMN d(PUPHBIX
MIOTOKOB B T€X 00JACTsIX, HA KOTOPBIC OHU ITONAAI0T.

3neck crneayeT OTMETUTh OJHO HEMAlOBAXKHOE OOCTOSTENHCTBO.
Kak mokazano B pabore [9, c. 139], mpu o6pazoBaHMH Ta30BBIX
BUXpPEH — BO3AYNIHBIX WA d(PUPHBIX (HE KUIAKOCTHBIX!) TIPOUCXOTUT
UX CaMOINIPOM3BOJIFHOE CXKaTHE JABIEHHEM OKPY)KAIOIIeH cpembl. DTo
NPUBOANT K YMEHBIICHHIO JUaMeTpa M YIUIOTHEHHIO Tela BHXPS.



[Ipu >TOM coxpaHsieTcss MOMEHT KOJIMYeCTBa IBMIKCHUS, U DHEPIHS
BpallleHHsl Tella BHUXPA BO3pacTaeT NPOMOPLHOHAIBLHO KBaJIpaTy
OTHOIICHHUS] HAYaJIbHOTO M KOHEYHOro auameTpoB. [loaToMy cnaOwiii
CHayaja BHXpb HAOMpaeT CBOK SHEPrUIO 3a CUeT CXKaTHs ero
JaBJICHHEM BHEIIHEW cpeapl W CTAHOBUTCA JOCTATOYHO CHIIBHBIM.
OTHM XK€ MOXKET OBITh OOBSACHEHO M TOT SKCIEPUMEHTANbHBIN (akKT,
YTO BO30YAMBIIASACS aKTHBHAs 30HA OXBAaTHIBACT HE BECh PasiioM, a
ero HeOOJbLIYI0 4acTh, MpaBAa, 3Ta AaKTUBHAs 30Ha HAYMHAET
HepeMenarses Mo pasjioMy, MHOrAa Onyxkjas cHadajla B OJHOM, a
3aTeM B OOpAaTHOM HaIpaBIICHUH, MOCTENEHHO OCIalmussich, Kak U
nojaraercsi mpu JUQPy3uu BCIKOTO ra30BOr0 BUXPSL.

3.4. 3emna —JIyna — 3eman

C JpeBHeHmMX BpeMeH U3BECTHO O BiUsSHUM JIyHBl U, B
YaCTHOCTH, JIYHHBIX (a3 W MEpUOJIOB CKIOHEHUS JIyHbI Ha 3eMHEBIC
coobiTusa. [lpaktudecknn y Bcex HapofoB NoMUMO CONHEYHBIX
cyuiecTBoBajM JIyHHBIE KajJeHaapH, PEeKOMEHIYIOIIHe IPOBECHHE
CeNTbCKOXO03HCTBEHHBIX pabOT B OINpeeIeHHbIE CPOKH, CBI3aHHBIE C
nojokeHueM u gazamu JIyHbl. B 3THX KaneHmapsx yKa3bIBaJIOCh HE
TONBKO BpeMsi Bocxoza JIyHbI, HO 1 3aX0/1a, KOT/Ia OHa OITyCKaeTcs 3a
TOPU30HT W HAYMHAETCS JIYHHAs HOYb — CaMOe OJaromnpusTHOE BpeMs
JUIS. TI0CaJIOK, TapMOHUYHOI'O Pa3BUTHUA CEMEHWHBIX OTHOILEHUN Hu
BCEro, 4YTO Kacaercd 3/I0POBBSl UENOBEKa W TPUPOIBI B IIEIIOM.
CrnenoBanme 3TMM CpPOKaM II03BOJISUIO TONYYHTH OoOJiee BBICOKHE
ypoKaW, HEeXeTW TPH HUX HE BBINOJHEHWH, a TaKXKe COXPAHSIThH
3I0pOBbE CBOE W TPUPOABI. PEeKOMEHIAIWy JIyHHBIX KaJeHAapen
OCHOBaHBl Ha AaCTPOJIOTMYECKOM IOAXOAE K IPUPONE, KOTOPBIH
MIPOBEPEH MHOT'OBEKOBBIM OIBITOM MHOTHX HApOXOB M IOATBEPKIEH
pe3ynbTaTaMu COBPEMEHHBIX MccienoBanmii [11].

OnHako ropasgo MEHbIIE H3BECTHO O (DM3MUCCKUX IPUYMHAX,
BBI3BIBAIOIINAX BCE OTH ABJICHUS, XOTS C BIMSHUEM ITOJIIOKEHUS JIyHBI
Ha CPOKHU U BBICOTY IIPHIIMBOB M OTJIMBOB B OK€aHaX U MOpPSX HayKa B
TIePBOM MPUOIIKEHUH pa300pasach.



B HekoTopwix paboTax CHIENaHbl TOIMBITKA YCTaHOBUTH CBS3b
MEKIy BBICOTOM mONoKeHus JIyHbI W HEKOTOPBIMH HApOIHBIMHU
MpUMETaMH, HaIpUMeEp, ONPEACTIATh MO JaTe IBETCHHS YepPeMyXHU
MOXONIOJIaHUsl M JIOXKJACH B Ommkallme JHW WIA 1O TOroJe Ha
CamconoB nenb (10 wronst wim 27 WIOHSA MO CTapoMy KaJCHIApPIo)
COXpaHeHUs Mmoro/isl Ha nocnenytommme 40 nueit [12, 13].

BBISICHUIIOCH, YTO 3TH CPOKH KECTKO MPUBS3aHBI K MOJOXKEHUIO
Jlynsl Ha HEOOCBO/IE («BBICOKAs» MIIU «HU3Kas» JIyHa) U BIUSHUE e
CBSI3aHO, B IEPBYI0 OuYepeAb, C OKa3zaHHEM IPUIMBOOOPA3YIOIINX
neiictBuii JIyHel Ha 3eMHYyI0 aTMocdepy. Ho Bce u 310?

Ilouemy wumenHo mnonHas JlyHa, T.e. monoxeHue JIyHbI
OTHOCHUTEIBHO 3eMJIM, KOIJla €€ CTOpOHa, oOpalleHHas K 3emiie,
MOJTHOCTHIO OCBEIIEHA, OKa3bIBACT HEraTUBHOE BIHMSHUE Ha TICHUXHKY,
0 4YeM Toxe xopomro m3BectHO? [loueMy MMEHHO 3Ta CTOpPOHa BCA
W3pBITA acTpoOlieMaMH, pa3Mepbl KOTOPBIX JOXOAAT O THICSYH
KAJIOMETPOB M KOTOpBIE OOpaMIICHBI KOJNBIIEBHIMUA TOPAaMHU BBICOTOM
1m0 14 xm, B TO BpeMs Kak NMPOTUBOIMOIOXKHAS cTopoHa JIyHBI mOUTH
rnaakas? [Touemy BooOme JlyHa moBepHyTa K 3emiie TOJNBKO OJHOM
CTOPOHOHM M, KaK OOBSICHSIETCS B aCTPOHOMHH, CBSI3aHO C TEM, YTO
Jlyna Bpamaercst BOKpYr CBOeH OCH Tak, YTO Iepuoj ee obopora B
TOYHOCTH COBIAJACT C MEPUOJIOM €€ BPAIIEHUS BOKpPYT 3emim? OTO,
KOHEJYHO, TaK, HO modemMy?

Ha nocnennuit Borpoc ecth MpocToi (U3NYECKHI OTBET: IOTOMY
YTO Macchl MOopoJi BHyTpH JIyHBI pacrpe/enieHbl HepaBHOMEPHO HITH
ee ¢popMa He coBceM mapoodpasHasi..

B camom pgeme, B meHTpe TsbkecTH JIyHBI, Kak M B JIFOO0OM
CIyTHUKE, CBOOOJHO BpamjaromeMmMcss BOKpPYr 3emiH, cuja
MPUTSDKEHUST 3eMJIM  TIOJHOCTBIO ypaBHOBEIIEHAa IIEHTPOOESKHOU
cuinoi. Ho Ta gacte JIyHBI, KOTOpas HAXOAUTCA OMrke K 3eMie, 4eM
LEHTP TSDKECTH, NIBMIKETCS MO MEHBIIEMY paJHnycCy, CIEIOBaTElbHO,
CUJIa IPUTSDKEHUS 3eMITH 371eCh OyzeT OObIie, a ICHTPOOSKHAs Ccrjia
OyIeTr MeHbIIe, U 3Ta 4acTh JIyHBI OyaeT mpuTsaruBaThes K 3emire. Ha
MIPOTHUBOITOJIOKHOW CTOpPOHE BCE HAO0OPOT, TaM pamuyc OOJbIIe,
LEHTpoOeXKHas cuiaa OoJibllle, a MPUTSDKEHHE 3eMid  MeHble. Ta
4acTh OTTAJKUBAETCS OT 3eMJIH. DTO BO3MOXKHO JIHOO B TOM CIIydae,



€CIIM MEXKAY 3TUMH YacTAMH ©CTh HE IOJHOCTBIO 3aIlOJIHEHHOE
MPOCTPAHCTBO WM Oojiee JIETKUE MOpoAbl, T. €. ecnu JlyHa BHyTpu
UMeeT raHTeneo0pasHoe pacmpeaeneHue mace (puc. 3.5), aubo, 4To
Oosiee BeposATHO, ecii hopMa JIyHBI HECKOIBKO 3JUTHIICOBHTHAS .

3emirs
Puc. 3.5. Cuabl, geiicTByOlHe HAa CIIYyTHUK, UMEIOLIUH
rairesjeo0pasHoe pacnpeaejaeHue Macce

Oro o3Hayaer, 4To JlyHa, HE3aBUCHUMO OT HCTOPUU CBOETrO
MIPOUCXOXKCHHSI, — OTOPBABIIKMCH OT 3eMJIH MJIM MPUOBIB U3BHE, NMeEs
MepBOHAYAIFHOE  BpallleHHe, HayHeT I[IOCTENeHHO 3aMeIsTh
BpallleHHe BOKPYT CBOEH OCH, 3aTeM, MPEKpaTHB BpalleHHE BOKPYT
ocd, Oymer KoimebaThCsA BOKPYT HEKOTOPOTO  PaBHOBECHOI'O
MTOJIOXKEHMSI, TIOCTETIEHHO yCToKanBasich. M nmaxe ceromns, ecnu Obl
YOAJIOCh C BBICOKOW TOYHOCTBIO COIOCTaBUTH MEXOY COOOH
aMIUTATYBI 3aTyXaomux KojebaHuit JIyHBI BOKpYr paBHOBECHOTO
MOJIOKEHHSI, MOXHO ObI0 OBl HE  TONBKO  OMPENETUTh



JIeMI(UPYIONIYI0 COCTABIISIIONIYIO KONEOaHUH, HO U, DKCTPATOIUPYS
Ha3aJ, ONpeAeTUTh MOMEHT Bbixoja JIyHsl Ha cBoro opOuty. IloaTomy
COBMa/ICHHE NIeproa Bpamienus JIyHbl BOKPYT CBOEH OCH C MEpHUOI0M
ee BpalleHUs] BOKPYT 3eMJIH ABJSETCSl HE IPUYMHON TOTO, UTO €€ OHa
CTOpOHA BCer/ia IOBEpHYTa K 3emMJie, a CIeICTBUEM €€ CTPOCHUSI.

3HAUUTENFHO XYXKE [eJI0 OOCTOMT C BBISABICHHEM MPUYHH
BIIMSHU A .HyHbI Ha 3€MHBIC CO6I>ITI/I$1, OCO6CHHO Ha WX HETraTUBHYIO
4acTh.

besycnoBHO, BakHENIEE 3HAUEHNUE UTPAET BIUSHUE IIPUTSDKCHHUS
.HyHI)I Ha OKC€aHbl W MOps. CIOZ[a K€ MOXHO OTHECTHU H
npuwimBooOpasytomiee BiausHue JIyHpl Ha 3eMHyr0 atMmocdepy. Ho
MpHYeM TYT JyHHBIE acTpoOsieMbl u ocBenieHHOCTh JIyHbl ConHiem?
Tem He MeHee, 3leChb MOXHO TakKKe BBICKa3aTh HEKOTOPHIC
MPEATIOIOKECHHUS.

Cam ¢akT TOro, YTO TOJABIISIOIAS YaCTh JIYHHBIX acTpoOJeM
HaXOIUTCAd Ha OmmKalliell K HaM CTOPOHE, TOBOPUT O TOM, 4YTO
3eMHOE MPUTSHKEHUE CIIOCOOCTBYET BHIPHIBY dUPHBIX CTPYH MMEHHO
Ha DTOW CTOpOHE, HANpUMeEp, BCIEACTBUE MPHUTLKEHUS 3emIeit
YIJIOTHEHHBIX Macc 3¢upa mo Tumy Toro, kak JlyHa NpUTITHBAET K
ceOe 3emHyr0 atMochepy. Ho 310 e 3HauuTt, uro u JlyHa, B CBOIO
odepelb, OyJeT CTUMYJIMPOBATh BBIPBIB TAKHX XKe CTPYH n3 3emin, a
9TO O3Ha4YaeT OINpEJNEICHHYI0 BO3MOXXHOCTh TPOTHO3UPOBAHUS
MOIOOHBIX COOBITHI Ha 3emile, YTO MOXKHO M HYKHO HCIIOJIb30BaTh B
MpaKTHKE MPOTHO3UPOBAHMS HA3EMHBIX COOBITHI.

Ocgeniennasi cropona JIyHbI OTpakaeT K HaM COJIHEYHBIH CBET,
HO TOYHO TaK)Ke OHa OymeT oTpaxaTh W JitoOble (POTOHOOOpA3HbBIC
CTPYKTYpBI, KOTOpble TochlIatoTcsi CONHIIEM BO BCE CTOPOHBI M
CYILIECTBOBAaHNWE KOTOPBIX OOHapyXHWBaercs HaOMIONEHUSIMH 3a
OTKJIOHEHUSIMHU JIA3€pPHOTO JIyda OT HEHTPAIbHOTO IMOJNOKEHUs (puc.
3.4). Ho »mu e BHUXpeBble J(PUPHBIE CTPYKTYPHI, CO3JaHHBIE
Conuuem, nonagas Ha JIyHy W 9acTUYHO TOTJIOMIASICh €10, OymayT
CTHUMYJHMPOBAThH Pa3BUTHE d(HUPOIUHAMUIESCKUX MTPOIIECCOB B €€ Telle,
T.. BBIPBIBOB 3(HUPHBIX TIOTOKOB, KOTOphIE MOTYT JOCTHTaTh
TTOBEPXHOCTH 3EMIIH.



Takum oOpa3om, mpu pa3pabOTKe METOJOB  IPOTHO30B
HETaTHBHBIX SIBJICHUHA Ha 3emiie CleayeT yd4ecTb M MHOTOBEKOBBIi
ACTPOJIOTHYECKUI OMMBIT APEBHUX HAPOJOB, PA3yMEETCs, KPUTHUECKH
ero nepepadoras.

Buieoowr

1. B Hacrosimiee BpeMsi B T€OJIOTUU T'OCIIOACTBYET KOHIICMIIHSA, B
OCHOBE KOTOPOH JISKAT MPEACTABICHUS O CTAIIMOHAPHOCTH 3eMITH KaK
TUTaHEeThI. JTa KOHIEIIUS pacCMaTpUBAET TeoNnaToreHHbIE SIBJICHUS Ha
3emiie — KpyMHBIE M JIOKAJIbHBIC 3€MIICTPACEHHsI KaK CilydaiiHble
COOBITHSA, a aBapuM M KaTacTpobl PacCMAaTPUBAIOTCI B CUCTEME
«JETIOBEK — TeXHUKay 0e3 ydyera BIUSHUS MPUPOIHBIX (HaKTOPOB.

Ha camom nene 3emurs siBisieTcss HENPEPHIBHO Pa3BUBAIONICHCS
NPUPOJAHOM CUCTEMOH, B KOTOPOM T'€OMATOTEHHBIE  SIBJIECHUS
MPOUCXOAAT M OYAYT MPOMCXOAWUTH HENPEPHIBHO, U MMEHHO OHH
SBIISIIOTCSI ~ OCHOBHBIMH ~ NPUYMHAMH  HETaTHBHBIX  SIBJICHUA,
NPHUBOMSAMIMX K MAacCOBOMY YXYIALICHHIO 3JI0POBbS JIIOJEH |
OoJe3HsIM, CBSI3aHHBIM C OCJIA0JICHHEM WX OpraHH3MOB, a TaKke K
aBapusM W KaractpodaMm, TIPUBOIIAM K MHOTOYUCIICHHBIM
KepPTBaAM.

2. B pesymbrare mpoBeleHHBIX 3a mocienHue 20 Jer
WCCIIEIOBAHNH BBISICHUIIOCH, YTO 3eMJIsi HEMPEPhIBHO aKKyMYJIHPYET
SHEPTHUIO U PEryISIPHO €€ cOpachIBaeT, OTKPBITHE ra30BOT0-T'eTHEBOTO
JBIXaHUsl 3eMJIH TIOJTBEPIMIO MPOTEKaHUE «XOJOIHOT0» CHUHTE3a
XUMUAYECKUX 3JEMEHTOB B HeEIpax 3eMJid, a CelCMHKa OKa3allach
MPSIMBIM CJIEZICTBHEM (DYHIIaMEHTAIBHBIX IBOJIOIMOHHBIX ITPOIECCOB
JTAHETHI.

3. Ha moBepxHocTH 3eMjIM CYIIECTBYET IIo0ajabHas perierdaTas
cerb, OPHEHTHPOBAaHHAs IO CTpaHaM CBeTa, CO CTOPOHAMH,
HaIpaBlIEHHBIMU Ha CEBEP-IOT C IIAaroM OKOJIO 2 M M BOCTOK-3amaj ¢
maroM OKOJio 2,5 M, a TaKkke W APYTHE PEIIeTKH, 00pa3yroIme
JHEPreTUYECKHe IUIOCKOCTH, HWIYIINE OT TIOBEPXHOCTH BBEPX B



KOCMOC, Ha  [IEPEeCCYCHMH  TpaHed  KOTOPhIX  BO3HUKAIOT
reOMnaToreHHbIE 30HEI.

4. 3a mocnenuue 30 et mpeacraBieHue 00 aMoppHOI, BO MHOTOM
OHOPOIHOW  CIIOMCTOH  CTpyKType  3emid,  00pa30BaHHOH
KOHJEHCAIlMel  MEepPBUYHOrO  MBUIEBOr0  oOlaka, IOCTENEHHO
3aMEeHsieTCsl ~ Ha ~ BHJICHHE  3eMJIM  Kak  ONpedeseHHOTO
KPUCTANIMYECKOro  0o0pa3oBaHMsl €  TpaHsMH W Y3JIaMH,
TCOOHEPreTHICCKUMH JIMHUSMH M TIPOLIECCAMU, TMPOTEKAIOMIUMH IO
BO3/ICHCTBUSAMU TeOPU3NIECKIX U KOCMHUYECKUX (PAKTOPOB.

5. OpHuM W3 BaKHEHIIMX (PAaKTOPOB, BIMSIONIMX HA COCTOSHHUE
MPUPOAHON cpenpl Ha 3emile, Ha COCTOSHHE 3E€MHOM MTPUPOABI U
TEXHUKH, a TaKKe Ha 4YeIOBEKa SBIISETCS COCTOSHUE COTHEYHOM
AaKTUBHOCTH,  HWMEIOIIEe B  CPEOHEM  OJUHHAIIATUICTHION
HUKIMYHOCTh, B YaCTHOCTH, IOSBIEHHWE Ha moepxHocTH ConHIa
COJIHEYHBIX TISITEH. ODQUPOAMHAMHYECKHH TOAXOJ  IO3BOJISIET
YTOUHHUTH MPHUPOAY COJHEUHBIX ISITEH M IOHATh MEXaHH3M HX
BIMSHUSL Ha 3eMHble mponecchl. CoiHeuHble IMSATHA CIEeIyeT
paccMaTpuBaTh U KaK MarHUTHl U KaK BHXpH, IOAOOHBIE cMepYaM Ha
MOpE C BOPOHKOOOPa3HBIMH  pPACHIMPEHUSIMH Ha  BEpIIUHE.
[peamnonoxuTenbHo, MEPUOJUYHOCT ¥ MHTEHCUBHOCTH CONTHEYHBIX
MATEeH KOppeiupyercs ¢ mnepuoaamu oOpamieHus Bokpyr ComHma
TUTAHET COJHEYHOW CHUCTEMBI, B IIEPBYIO OUepeslb, TSDKENBIX IIAHET —
IOmurepa u CatypHa.

6. [loMuMO BIMSIHUS COJHEYHBIX TSTEH HA 3EMHBIE COOBITHS,
CYIIECTBYIOT W Jpyrue KOCMHUYECKHE U COJHEYHbIE (HAKTOPBHI,
OKa3bIBAIOIIME  BIMSHHE HA  AKTUBM3ANMIO W  TPOTEKaHHE
TCOMAaTOrCHHBIX  COOBITMH Ha TOBEPXHOCTH  3€MIIM, TaKUMHU
(axTOopaMu SBJIAIOTCS, B YaCTHOCTH, HojoxeHue U (aspl JIyHsl. Bee
Moxo0HBIe (DAKTOPBI IIETECO00Pa3HO YUHUTHIBATH NPH pa3padOTKe
METO/I0B IIPOTHO3UPOBAHUS IIOSABJIEHUS Ha 3eMileé HEraTUBHBIX
I'eONaTOreHHBIX SIBJICHUH.



I'n1aBa 4. ®u3nka reonaToreHHbIX U3J1y4eHn i

4.1. Idupoounamuueckasa cywypocmv 2e0namoeHHO20
u3nyyeHus

[To crenmeHM WHTEHCHBHOCTH 3(UPOAMHAMUYCCKUAE T'€OMaTOreH-
HbIe SIBJICHUS CETOJHS IeIecO00pa3sHO YCIOBHO pasfenuTh Ha
CJIEAYIOUIHE TPYIIIbI:

— TIOCTOSIHHO JICHCTBYIOIIE OTHOCHUTENBHO Cia0ble JIOKaJbHBIE
WU3JIYYCHUSI, TPUBOJAIINE K IMOSBICHUIO TEOMATOTCHHBIX 30H —
oOJyiacTeil BO3/IEHCTBYSI Ha JKUBBIC OPraHU3MBI, OOJIbIIAsI YaCTh TaKUX
30H UMEET pa3MepHhl IO U STUHUIIEI METPOB;

— KpaTKOBpeMEeHHbIE (OT €JUHHI] 4acOB J0 HECKOJIbKHX CYTOK)
OTHOCUTENBHO CHJIBHBIC JIOKATbHBIC W3IIYUYCHUS, TNPUBOMSIIMINE K
MOJNITEPTeicTaM — CMEMICHUIO IIPEIMETOB, IMOSBICHUIO BOIBI B
MIOMENICHUSIX, CaMOBO3TOPAHHUIO MIPEIMETOB, XOJOIHBIM S3BIKAM
«IJIAMEHW», OBIOIIMM TPSIMO M3 CT€H M T. I, pa3Mepbl 30H
COCTABJISIFOT €IMHUIIBI U IECTKH METPOB;

— KpaTKOBpPEMEHHBIC (OT €IWHHMI] YaCOB JI0 HECKOIHKHX CYTOK)
CHJIBHBIC JIOKAJIBHBIC W3IYUCHHS, MPUBOMASAIINE K IOSBICHUIO CHII,
JIOCTATOYHBIX ISl aBApPUHHOTO CHIDKEHUS CaMOJIETOB WM 3aTOILICHHS
CYJZIOB, pa3Mephl TAKUX 30H COCTABIISIOT OT COTEH METPOB 10 IECATKOB
U Jja’Ke COTeH KHUJIOMETPOB;

— KpaTKOBPEMEHHbIC MOIIHBIE BBIOPOCHI 3dupa ¢ 3axBaTOM
[MOBEPXHOCTHOI'O TPYHTA, MPUBOJAIINE K IOSBICHHIO acTpodiieM Ha
3EMHOU TTOBEPXHOCTH M 00pa30BaHUIO U BEIOPOCY B KOCMOC KOMET;

— TIOCTOSIHHOE HaKOIUIEHWe B 3EMHBIX Mopoxax sdupa
mpeoOpasylomerocsi B HOBOE BEIECTBO, B pE3ylbTaTe dYero
YBEIUYMBAETCI Macca W pa3Mepbl Bcell 3eMiu, NpUBOAAIIEE K
MOSIBJIGHUIO HOBOTO BEIIECTBA BO BCe Macce 3eMIiH, BKIIIOYas
nutocdepy, U, KaK CIEACTBHE, K MEXaHWYECKUM HAMPSKEHHUSIM B
MOpPOJIaX, KPYIMHBIM H JIOKAJIEHBIM 3EMJIETPSICEHUSAM U BYJKaHUYECKUM
W3BEPIKEHUAM, U, KPOME TOTO, PEryJSIPHO MPUBOAAIIEe K OBICTPEIM (B



TEUEHHE CEKyHA H MHHYT) BbIOpocaM d3(QUpPHBIX MOTOKOB,
COMPOBOXKIAIOIIUXCS pa3pylLIEHHEM 3JaHUH H COOPYKEHHU.

Ucxonss W3 W3JIOKEHHOrO BBIIIE, MOTYT OBITH BBICKA3aHBI
MPEANONOKEHNUsT O (PU3MUYECKOH CYNIHOCTH PAa3lUYHBIX BUIOB
TeOMaTOreHHbIX H3Ny4eHui. [eomaToreHHble H3IMY4YeHHS BO BceX
Clly4asix MpeICTaBiIsIIoT co00 BHHTOBBIE MOTOKH 3(dupa, Oonee min
MeHee YIUIOTHEHHOTO.

HpOCManI/IBaIOTCSI JABa MEXaHu3Ma HU3IYyUYCHHUA BHUHTOBBIX
S3QUPHBIX MOTOKOB — ITyTEM BOBJICUCHHUS B JBH)KCHUE CBOOOAHOrO
a¢upa 1 myTeM BbIOpoca CTpyii 3dupa U3 BElleCcTBa.

[lepBeIii BapuaHT — BOBJICUCHHE B JIBUKEHUE CBOOOAHOrO 3dupa
MPOMCXOAUT 3a CUeT BS3KOCTU 3(upa, BCICACTBUE YEro BUHTOBBIC
IIOTOKH 3(1)1/Ipa B BCIICCTBC MNMPUBOAAT B JABMIKCHHUC IIPUJICTAOIHNC
citon cBOOOHOTO 3prpa. ITO MOKET MPOUCXOUTH JTHO0 B Pa3IoMax,
b0 Ha TpaHWIAX TOBEPXHOCTHBIX BUXpeH, 00pa3oBaBIIMXCS B
pe3ynbTaTe TOrJouieHUs 3GHUpa M3 OKPYKAIOIIETO MPOCTPAHCTBA
(cetkm Xaptmanma u jap.). Ha mepecedyeHMM TropHU30HTAIBHBIX
BUXPEBBIX TIOTOKOB, 00pa3ylioIIMX TpaHU CeTel, BEepPTHKAIbHbBIE
BUHTOBbIE TIOTOKM »d¢upa Oyayr Oolee HWHTEHCHBHBIMH. JTH
BHUXPEBBIE MOTOKH CXKUMAIOTCS JABJICHUEM OKpYyKaromero s¢upa,
MOSTOMY OHH JIOKAITU3YIOTCSl Ha TOBEPXHOCTH B MECTaX IepecedeHHi
rpaHeii cereil. JTO, BUANMO, 3aBUCHUT M OT XapakTepa M CTPYKTYpPbI
MOJICTUITAIONIUX TPYHTOB.

Kak ycraHoBiieHO, cia0ble JIOKQJIbHBIE TI'€ONAaTOreHHBIE 30HBI
BO3HMKAIOT B y3JIaXx CETeH, T.€. HA NEpPECceUeHHH JMHUHN ceTeid. JTo
MOXKET 6BITB OG’[)SICHCHO TEM, 4YTO B OTUX Yy3JlaX HUHTCHCUBHOCTH
JABUWXCHHS U IIJIOTHOCTH B(i)I/IpHBIX IIOTOKOB BO3pacCTacT, U CO3Aar0TCA
YCIIOBHS JJIs1 BBIOpOCa cTpyil 3upa BO BHEIIHEE MPOCTPAHCTBO. ITO
U €CTh, BEPOATHO, MEXaHU3M 00pa3oBaHUS ClHaObIX JIOKAJIBHBIX
reonaToreHHbXx 30H. OTHOCHTENBHO JK€ TOro, TOYeMy WMEHHO
TeOJIOTHYECKHIE HEOTHOPOTHOCTH SBIISIOTCS OCHOBHBIMHU
WCTOYHUKAMH TEOMaTOr€HHOTO HW3IIy4eHHs, CETOMHS TOXKE MOXKHO
BBICKA3aTh HEKOTOPBIE TIPEIIOIOKEHHUS.

OCOOCHHOCTPIO BHHTOBBIX IOTOKOB CBOOOTHOrO 3(Upa SBISCTCS
TO, 9YTO ITH IOTOKH 3aMBIKAIOTCS B TOpounasl (puc. 4.1). OOpaTHBI



MoToK 3¢upa pacmnpocTpansieTcs Ha OOJNBIION MIIOMAAH, TOITOMY TaM
CKOpOCTH Mallbl, M BO3JEHCTBHE Ha OKPYXKAIOUIYI0 MPUPOAY U
IIPEAMETHI 31€Ch HE OLIYIIAETCs.

Puc. 4.1. O6pa3oBanne BUHTOBBIX NOTOKOB CBOOOJHOTIO
3¢upa B reonaToreHHbIX 30HAX

Bropoii BapuanT — BBIOpOC YILUIOTHEHHOTO 3(Hpa W3 BellecTBa
MPOUCXOJUT IO TUIY JIA3€PHOI'0 M3IY4YEHHUS C TOM pasHUIlEH, 4YTO B
moposax 3eMiIM HaKadyKa YHEPTUU MPOUCXOAUT 3a CUET MOTJIOMIEHHS
JIEKTPOHHBIMU O00O0JOYKAMHM U HYKJIOHaMH 3(upa OKpyXKarouero
MIPOCTPAHCTBA.

Haxkorenne Maccel 37€KTpOHHBIMHE 000JI0UKaMHU U HYKJIOHAMHU HE
BIIMSIET HA UX XUMUYECKUE CBOMCTBA, IIOCKOIBKY MOMEHT KOJIMYECTBA
IBVOKCHUS IIPH YBEIMYEHUM HMX MAacChl COXpaHAETCs, a 3HA4uT,
COXpPAaHSIOTCS 3HA4YCHWs] CIHHA, DJEKTPUYECKOro 3apsia H
MarHUTHOTO MOMEHTa. YacTHYHO HaKamIuBaeMbli 3(up H3Iydaercs,
U OTO TOXE TPOSBIAETCA KaK TeOlNaTOreHHas 30Ha, HO €CIH



HaKoIJIeHUE 3(hupa MpOUCXOOUT OBICTpee, YeM ero paccenBaHUE, TO
M0 Mepe HAKOIJICHHUS Macchl (hUpa COCTOSHUE BEIIECTBA CTAHOBHUTCS
Bce Ooinee HeCcTaOWIBHBIM, W, HauMHas C KaKOro-TO MOMEHTa,
MPOMCXOANUT B3PBIBHOW BHIOPOC HAKOIUIEHHOTO »dupa, IpHYeM
BBIOpOC 3dupa M3 OJHOM YacTH BEUIECTBA CTUMYIHPYET BHIOpOC
adupa U U3 Opyrux ero yacreil. HamOonpluas BEpOSTHOCTH TaKOTO
BbIOpOca — B MecTax NPOJODKEHHS BIIyOb YKE CYIIECTBYIOLINX
pa3ioMoB, Tak KaK HMEHHO 3/7echb HaxXOOUTCs claboe MEecTo B
noponax. Hekoropyro aHaloOrui MOXHO YBUAETh IPU packoie
MOOBIX KpPUCTAJUIOB: B MOMEHT packojia B 3TOM MeCTe Bceraa
BO3HHKAET CBEUCHHE, YTO CBUJIETEIBCTBYET O MOMOOHBIM ke BEIOpOCE
s¢upa BO BHEIIHEE TPOCTPAHCTBO.

Henw3a CUMTaTh, 4YTO TaKoW BBIOPOC BCerJa pa3BUBACTCS
MrHOoBeHHO. CeromHsi yXe BBIICHEHO, 4YTO €CJIM TeOlaTOreHHOe
W3Iy4yeHHe pa3pyliuTh, TO €ro BOCCTAHOBJIEHHE IPOUCXOAUT HE
MTHOBEHHO, @ B TE€UEHHWE HECKOJIBKUX MHUHYT. DTO JaeT OCHOBaHHUE
nojaraTh, YTO TpOIEcChl 00pa3oBaHMsI BUHTOBBIX T€OMATOr€HHBIX
[OTOKOB TOXXE€ HE IMPOUCXOAAT MTHOBEHHO, W Ha 3TO YXOIUT
OIIpeNIeNIeHHOE BpeMs, BOZMOXKHO, OT €AWHUIl MUHYT JI0 HECKOJIBKHUX
CyTOK. B cBOIO ouepens, OTCI0/Ia BHITEKAET BO3MOXKHOCTh, XOTSI OBI B
MIPUHIIAIIE, OPTaHHW3AIMH KOHTPOJS 33 Pa3BUTHEM TaKUX MPOIIECCOB.

B omimume or crpyit cBobomHOrO 3¢hMpa, B KOTOPHIX IUIOTHOCTD
3¢upa HECYIIECTBEHHO OTJIMYaeTcs OT IUIOTHOCTH »J¢upa B
CBOOOTHOM OKOJIO3EMHOM ITPOCTPAHCTBE M COCTABJISCT MOPsIKa 10
Kr/M°, CTpyH 3(¥pa, BHIOPOMICHHBIE W3 BEIIECTBA, HMEIOT IUIOTHOCTH
3HAYUTENLHO 0oJiee BBICOKYIO, BIIOJIHE COM3MEPHUMYIO C TUIOTHOCTBIO
adupa B DIEKTPOHHBIX O0OIOYKAX, T.C. TOPSIAKA CIIHHI] kr/m®,
COOTBETCTBEHHO OYyJIET BHIIIIE U UX yJICIbHAS YHEPreTHKA.

Ctpyu YIUIOTHEHHOro 3(dupa HE 3aMBIKAIOTCS caMH Ha cels, a
YXOAAT B KOCMOC Ha 3HAYUTEIbHBIE paccTosHusA. KoHeuHo, Takue
BUXpH TI0O Mepe YyIaJIeHHs OT HCTOYHHUKOB TIOCTEIEHHO
neOpMHUPYIOTCA, PACIIUPAIOTCSA, TEPSAIOT WHTEHCUBHOCTH W, B KOHIIE
KOHIIOB, PACCEUBAIOTCS B OKPY)KAIOIIEM 3EMITIO TIPOCTPAHCTBE, HO 3TO
MOXKET TPOM30MTH Ha PACCTOSHUSAX, M3MEPSEMBIX COTHSAMH THICSY
kmioMeTpoB. Ecnu ske oOpa3oBaHHMe TakuX CTPYH HOCHT JaBUHHBIN



(B3pBIBHOIT) XapaKTep, TO MPOLECC Pa3BUBACTCS MHAYE, C 3aMbIKAHUEM
3QUPHOTO TIOTOKA B TOPOUJAIBHYIO CTPYKTYpY, KOTOpas ecTb
HavaJbHas CTaAus 00pa30BaHUSI KOMETHI.

Bce reonornyeckre moponasl UMEIOT 3HAUYCHHE AWAICKTPHUYECKOI
MPOHMLIAEMOCTH  OOnmblle  eIMHUIBL. ~ DTO  O3HA4yaeT,  4To
COOTBETCTBEHHO BO CTONBKO pPa3 B HUX YIUIOTHSIIOTCA 3(UpHBIC
MOTOKH M BO CTOJBKO € Pa3 OHM MMEIOT MEHbIIEE COMPOTUBIICHUE
i OQUPHBIX TOTOKOB, 4YeM BakyyM. [lodTomy TOpoHIanbHbIe
3QUpHBIE TIOTOKH, B OCHOBHOM, 3aMBIKAIOTCSI BHYTPH CILJIOMIHBIX
nopoa. OmHako Tam, TJie UMEETCsI Pas3lIoOM, YacTh MOTOKA TOPOHOB
MornagaeT B €ro MPOCTPAHCTBO M BHI3BIBAET BUHTOBOE JIBIIKEHHE
MPUMBIKAIOIIUX CJIOEB 3(Upa, BOZHUKAIOT BUHTOBBIE MOTOKU 3(Hpa,
HaTpaBJICHHBIE W3 Tela 3eMJM B CBOOOJHOE MPOCTPAHCTBO. ITH
IMOTOKH CIIOCOOHBI CBOOOIHO TIPOHU3BIBATH JHOOBIC JUAICKTPUYECKUE
MaTepHuaibl, HO HE METaJUIMYeCKHe, MOTOMY 4YTO Ha IOBEPXHOCTH
METaJyiIoB CBOOOJIHBIE 3JEKTPOHBI 00Pa3yrOT JOCTATOYHO TUIOTHYIO
MOBEPXHOCTh  (ToBepxHOCTH Depmu), 00MaJAIONIYI0 BBICOKHM
3QUPOTMHAMHUYECKIM  CONPOTHUBIICHHEM,  TaKHE  IOBEPXHOCTH
3(UpHBIE TOTOKH OTUOAIOT.
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Puc. 4.2. O6pa3oBanue KOMeThI: ¢) HAYaJIbHBIN 3TAIT; 0) GOPMHUPOBAHNE
6) BBIXOI KOMETBI B KOCMOC, &) 0Opa3OBaHHE 3aJHEr0 «XBOCTa»; O)
00pa3zoBaHUE IMEPETHETO «XBOCTa»; €¢) pa3dpoc BEIIeCTBa; J/C) METEOPHBIN

IIOTOK, OCTaBIINKCS ITOCIIE KOMETBI




Puc. 4.3. ®ororpadpuu komer: a — komera Xwuskyraku, 1996 r.,
OTYETJINBO BUJIHA TOpOWAAIbHAs CTPYKTypa; 6 — komera Mkes—Cekn, 1965
T., Y KOMETHI BEpeTeHOOOPa3HbIH 3aHUI «XBOCT»; 6 — KoMmeTa Ukes, 1963 r.,
3alHUM «XBOCT» paclIMpeH M paclleluleH; ¢ — komera ApeHga—Ponana,
1957r., y xOMeThl MOSBUICA MepeHUi OCTPBIH «XBOCT»; O — KOMETa

Mapxkoca, 1957 r., BEIecTBO paccenBaeTcsl, KOMeTa OJTU3Ka K THOCITH

OnHako M3BECTHBI CiTy4yau, Koraa d(QHUpHBIE CTPYH BBIPBIBAIOTCS
3 3eMiIM TaM, TJe HET HUKAaKUX Pa3joMOB. BHemrHe »TOT mpoiiecc
BBITJISIIUT KaK MOIIIHAs TOYEYHAsl BCIIBIIIKA, KOTOPAs pacIIupsiercs 1o
IUIOIIA/IM, a 3aTeM racHer. [Ipw JI0CTaTouyHO MONIHOM 3(QHUPHOM
BBIPBIBE M3 3eMJIH B CBOOOJHOE MIPOCTPAHCTBO 00pa3yercss TOPOUT C
3aXBaTOM IMOBEPXHOCTHBIX mopoj. Jlamee Topoua yieTaer B KOCMOC,
YHOCSI ¢ cCOOOH BBIPBaHHYIO MOPOJY U BCE, YTO BCTpEYAETCs] Ha €ro
mytu. ObpasoBaiack komera (puc. 4.2) [1, ¢. 536-547; 2].

Oororpadyi  KOMET BIOJHE IOATBEPXKIAIOT  W3JI0KEHHBIH

MEXaHU3M HUX CO3JaHUs. BI/I,ZIHO, YTO KOMETBhI — 3TO TOPOHJAJIBHBIC
obpazoBanus. Illupokuii 3amHUA XBOCT H Y3KHH TepeaHHUI
CBHUJETENbCTBYIOT O PACCEMBAHUH TOPOHAAMU HAOpPaHHOTO KOMETaMHU
BEIIeCTBa, a BOBCE HE 00 WCIApEHWH JIbJOB, O YeM TOBOPHUT

opunmanpHas Hayka. OOpa30BaBIIMICS Ha MeCTe THOETH KOMET PO



MCTCOPOB TAKXKE IMMOATBCPIKAACT BBIMICU3JIOKCHHOC, TAKKC KaK H
YUCJICHHBIC OLICHKM KOJIUMYCCTBA W  PACIPECACIICHUE KOMCT B

CoIHEeYHOH CHUCTEME.

Komersr (puc. 4.3) poxnarorcss Bcemu ruiaHeTramu CoJTHEYHOM
CHCTEMBI, MO-BHAMMOMY, IOCTaTOYHO YacTo, Ha 3emiie 4amie 3TO
MPOUCXOJUT B OKEaHe, 4YeM Ha cyle. Bo-mepBbIX, MOBEPXHOCTH
OKEaHOB B JiBa pa3a Ooibllle, YeM MOBEPXHOCTHh CYIIH. Bo-BTOpEHIX,
JTHO OKEaHOB TOHBIIE, a JAWDIIEKTPUYECKash MPOHHUIAEMOCTh BOJBI
BBICOKA, TaK YTO YCJIOBHUS U JJIsl IPOXOXKJICHUS 3(PUPHBIX CTPYH, U IS
o0pazoBaHMsI BUXPEBBIX TOPOUAOB 31ech Jydme. Hmerorcs
MHOTI'OYHMCJIICHHBIC CBHJACTCIIBCTBA MOPSAKOB O TOM, KaK M3 BOJBI
BBIPBIBAIOTCS ® yxomiar BBepx Hekume HJIO ceporo mBera u
omoaieodpasnoit popmel. He Oyaymume jgu 310 komernl? WM He
MOTOMY JIM sifjpa OONBIIMHCTBA KOMET, C KOTOPBIMH BCTpEYaeTcs
3emirsa, coctosaT M30 Jbaa? Ho ecTs cBUAETEILCTBA M JPYTOro poja,
KOTJa T0J BOJoW Ha OONbIION TiTyOnHE BUIHBI KPYITHBIE 3aMKHYTHIE

BUXpeBbIe 00pa3oBaHusi. MOXeT OBITh, 3TO TOXKE TOPOHUJIBI, HO Y HUX



HE XBaTWJIO OSHEPruv Ijd ﬂaﬂbHCﬁHleFO NEepCABUIKCHNA, W OHU
3aCTpsJii B BOI[G? 1 He TeM xe SBJICHUEM, HO MaJioun MOIIHOCTH,
MOKHO OOBSICHHUTE MOSBIICHHE KpYroB Ha IMOJIAX B AHI‘J'H/II/I, O KOTOPBIX

MHOTO ITUCAIN ra3eThl?

Ha cyme mnomobupie ciaywan Toxe ObBamu. [logoGHBIX
oOpazoBannii Ha 3emsie MHorue aecsatku. Ha CeBepe wumeercs
MHOXXECTBO KpPYIJIBIX O3€p, B KOTOphIC HE BHANalOT peku. B ropone
CacoBo Ps3anckoit obmactu 12 anpens 1991 r. Houbto 00pa3oBaiach
BOpOHKa auaMerpoM B 28 M W TayOouHod okoiio 4 M. Ilpm sTom
ucyesznno 1800 T mopojbl, a B OKPECTHBIX J0MaxX ObLIN BbIIABJICHBI
HapyXy okHa u aBepu (puc. 4.4) [3, 4].

Takux oOpa3oBaHMil IO BCEMY 3eMHOMY MIapy MHOTHE TBICSYH,
HO KpYIHBIX — auamerpom mopsiaka 100-200 km He Gomnee momyTopa
coteH. JIyHa CIUIONIb MOKPHITA TAKMMHU acTpoOJIeMaMu, IPHYEM €CTh
acTpoOIeMbl («IIUPKH») THaMETPOM MOPSIIKA THICSYH KUJIOMETPOB, B
IEHTPEe KOTOPHIX HMEIOTCS TIONOTME TOPKU BHICOTOM B HECKOJILKO
KHAJIOMETPOB, a 00paMIISIOT MX KOJbIIEBBIE Ballbl U3 TOP BHICOTOH JI0
14 xm.

0,8m
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Puc. 4.4. Crpykrypa CacoBckoii BOPOHKH

CBHIETENBECTBOM TOMY SIBIISIETCS Takke, Hampumep, Ilydex-
Karynckas actpobiiema (puc. 4.5) [5], odpasosasiascs mopsiaka 175
MJIH JIET TOMY Ha3aj, o0l quamerp KoTopoii coctarisier 80 kM, B
KOTOpOM, TI0 JIAHHBIM I'PaBUMETPUYECKUX CHEMOK M CEHCMHUYEeCKOro
NpoUIMPOBAHMSI, UMEETCS KOJIBIIEBOW Kel00, MMEIOIINI BHEITHUN
mramerp 40—42 kM u ryOuHy 70 1,6 KM B BOCTOUHOM CEKTOpE U JI0

1,9 xM — B 3amaJTHOM.
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Puc. 4.5. Pesqbed moBepxnoctn ucrtunnoro qHa Ilyuex-KatyHckoii
HMNAKTHOI CTPYKTYPBI: g — acTpoOJeMBbl B LEJIOM; O — LEHTPAIBHOTO
TIOAHATHSA; 6 — CBOJA IEHTPAJIBHOIO MOAHATHS BhIMIe M30THICH 0,5 KM.

CooTHolIeHNe BEPTHKAIHHOI'O ¥ TOPU30HTAIBHOI0 MaciiTados 1: 3

B HeM cyiecTByeT MLEHTpadbHOE WOMHATHE, H3BECTHOE O]
Ha3BaHUEM «BOPOTHIIOBCKMII BBICTYI», KOTOPOE HMEET IUaMeTp B
cBosioBoi yactH 8—10 kM, B ocHoBaHUU 12—14 kM 1 BO3BBIIIACTCS HA
JTHOM KOJBIIEBOTO >Kenoba Ha 1,6—1,9 kM, mpruyuemM KpyTHU3HA CKIIOHOB
B €ro OCHOBaHUHU olleHuBaercs B 35°—40°. Bepmmuuas dYactb
MOJHATHS TIPEACTaBIseT COOOM TMJIOCKMH KOJNBLIEBOM CBOJ C
nepernagoM BeicoT A0 200 M, B IIGHTpE KOTOPOTO €CTh BITaJIMHA

pasmepom 3x5 KM u TIIyOuHOM 10 525 M [5].



Puc. 4.6. IloBepxHocTs JIyHBI B IepBOii YeTBEPTH

A 49TO Xe MOXHO ckazath o Jlyne (puc. 4.6), Ha MOBEPXHOCTH
KOTOPOH CYIIECTBYIOT COTHH «acTpoOJeM», HMEIOUIUX JAuaMeTp

MHOTHUEC OCCATKH W COTHHU KI/IJ'IOMGTPOB? Bce oHM MMEIOT KOJIBIEBBIE



BaJibl, YACTUYHO pa3pyILICHHBIC BCJIEICTBHE OONBIIMX IEPenajoB
TemIepaTyp (maem +110°C, HOubt0 —120°C), y MHOTHX M3 HUX
COXpaHMJach  ILEHTpalibHas TOpKa, CBUJACTEIBLCTBYOMAs 00
OTHOCHUTEIBHOW MOJIOJIOCTH 3TUX 00pa30BaHMii: Mepenaja JHEBHBIX H

HOYHBIX TeMIIepaTyp He YCIen uX pa3pymuTs (puc. 4.6).

[MonoGuoe sBnenne Ha JlyHe B palione kparepa AnbgpoHC
Habmoan B HogOpe 1958 1. u3BectHbIi actpoHoM H.A.KozbipeB. OH
YBEPEHHO OTHEC 3TO SIBIICHHE K BYJIKAHUYECKOMY H3BEPKCHHUIO, HO
OHO HE MOTJIO OBITh TAKOBBIM XOTSI ObI B CHITy CBOCH KpaTKOBpEMEH-
HocTH. [TomoOHbBIe SBIEHUST HEOAHOKPATHO HAOIoAaIMCch Ha Mapce B
BHJIC sIpYalilieil BCIBIIIKK aTOMHO-BOJIOPOJIHOT'O YPOBHSI CBETHMOCTH
C paclIMpeHUEeM CBETOBOTO MSTHA JIO HECKOIBKUX JICCSATKOB U JIAKe
COTEH KWJIOMETPOB B TEUEHHUE JOJIEH WM HECKOJAbKMX MHHYT. Ho Ha
CaMOM Jieie, TaKhe SBJICHUS MOTyT OBITh Ha BCEX IUIAHETAaX, OHH H
ObIBaJlM, O 4YeM CBUJACTENBCTBYET HanuuuMe OOJNBIIOro dYHCia

acTpobieM Ha ux moBepxHoCcTsx (puc. 4.7, 4.8)[6].



Puc. 4.7. Yuactok noBepxHoctn Mepkypusi mmpunoii B 500 km



Puc. 4.8. TloepxHocth Mepkypusi: Ha Heil BHIHO OoubIoe

KOJIUYECTBO acTpodieM

[Touemy pa3inoMBl UCHYCKalOT T€TUH B OONBIIMX KOJUYECTBAX?

OTBET OTHOCHTECIIBHO IIPOCT: HUCITYCKAHUEC T'CINUA CBUACTECIBCTBYECT O



TOM, 4YTO B 0ONacTH pa3jIoMOB HPOXOAAT HHU3KOTEMIIEpPAaTypHBIC
siIepHBIE PEaKIHHY, a MOCKOIBKY SHEprus CBsI3ei HYKJIOHOB B ajbda-
YacTHULAX 3HAYUTENBHO BHIIIE, YEM SHEPTHS CBsI3€l TeX e HYKIOHOB,
HO HaxOMAIIMXCS B COCEAHUX allb(a-uyacThIax, TO pa3pylIaloTCcs He
CBs3M B alib(ha-dyacTUIlaX, a CBSI3W MEKIY ajb(a-dacTUIAMH. 371eCh
MOXET OBITh MPUBEACHO CPaBHEHUE C KAMEHHOM CTEHOM, B KOTOPOIi
KaMHHU CKpeIUIEHbl MEXay co0od crnaOblM IIEMEHTHBIM PacTBOPOM.
IIpn paspymieHun Takod CTEHBl KaMHHU OCTAaHYTCS L ENbIMU,

paspylieHrue IPorHIeT Yepe3 IEMEHTHBIC BB,

KakoB ke wMexaHW3M, 3allyCKaOIIUA SACPHYIO  PEAKIIHIO,
MIPUBOJAIIYIO K TPAHCMYTAaIlMM DJIEMEHTOB B 3eMHOU Kope? 31ech

MOXXHO BbICKAa3aTh IPEAINOJIOXKECHUE O IBYX TaAKUX MEXaHU3MaXx.

Bo-niepBbix, moryomieHue ddupa  3emiiell  IPOMCXOIUT HE
OIMHAKOBO  pa3HbIMM  IOpPOJAMH,  HUMEIOUIMMHU  Pa3InYHYIO
JUAJIEKTPUYECKYI0 TMPOHULAEMOCTh, 4YTO MPUBOJUT K Pa3HbIM
CKOpOCTAM DS(UPHBIX CTPYH B MeCTax COMPHKOCHOBEHHS MOPO/I.

I'pagueHT ckopocTeit 3(QUPHBIX CTPYH MPUBOAUT K BO3HHKHOBCHHIO



TypOyJIeHTHOCTEH, KOTOphle pa3BUBAIOTCS B BHXpU. Buxpu
C)KUMAIOTCSl BHEIIHUM JaBJeHUEM 3(Hpa, YMEHbIIAIOTCA B pa3Mepax
MpH OTHOBPEMEHHOM YBEIMYECHUH CKOPOCTEH MOTOKOB 3dupa ykKe B
caMHUX BUXPSX U BO3HHKHOBEHHMIO B CTEHKAaX 3THX BHUXpPEH BBICOKHX
IPaMEHTOB CKOPOCTEH, CIIOCOOHBIX pPAa3pyIIUTh SAEPHBIC CBSI3M

MEKAY alb(a-yacTUIaMU.

Bo-BTopbIX, HakomIeHue 3upa B 2EKTPOHHBIX 000JI0YKaX TOMOB
U MOJEKyl M B HYKIOHaX SfAep JMAeNlaeT WX HEeyCTOHYMBBIMH,
CIIOCOOHBIMH TIOCJIE JIOCTHIKEHHSI HEKOTOPO KPUTHUECKON BEINYHHEI
HaKOIUICHUS  BBIOPOCHTH  M30BITOK  3(QHUpa B  OKpYXKaroIllee
MIPOCTPAHCTBO. DTOT U30OBITOK YK€ HMEET CKOPOCTh, CON3MEPUMYIO CO
CKOPOCTBIO 3(PHPHBIX MMOTOKOB B JJIEKTPOHHBIX 000JIOUKAX U B SIIPAX.
Kpome Toro, BeIOpoc n30bITKa 3(hHUpa B MEKXHYKIOHHOE IPOCTPAHCTBO
cpa3y JelnaeT MEXHYKIIOHHBIE CBSI3M MEHEE YCTOWYMBBIMH, HO

pa3pyliarTcs TOIbKO Ooliee ciiaOble CBSI3U MEXKIY alib(ha-yacTHIIaMU.

Tak wnmum HWHA4YC, HO HU3JIYYCHHUC I'CIIHMA B OIPCACICHHBIX MECTax

HEMOCPEACTBEHHO CBUACTECIIBCTBYET O MIPUCYTCTBHUH B OTUX MECTAX Ha



HEKOTOPOH TIyOHHE sIIEpHBIX MPeoOpa3oBaHUM U, COOTBETCTBEHHO, O

TpaHCMYyTalluU 3JICMCHTOB U BCIICCTB.

4.2. Mexanuszm 6030eiicmeus 2e0namozeHHO20 UIYYEHUA HA
KOCHOe€ U Jcugoe 6euecmen

B ocHoBe Bcex IBIKEHHMH BO3lyxXa B aTtMocdepe JIESKHT €ro
BHYTPCHHAA TCIIJI0Bas SHEprus, T.C. KHMHCTUYCCKas1 OHEprus
TEIJIOBOTO JIBUKEHUS €ro MoineKyld. CKOpOCTb 3BYKa B Ta3e Vi
CBsI3aHA CO CPEIHEH CKOPOCTBIO TEIIJIOBOTO IBMIKEHHS €0 MOJIEKYII Vr
MIPOCTHIM COOTHOIICHUEM!

Vi = 0,8 Vr

Jlnst Bo3ayxa mpu Temmepatype 20°C cKOpOCTb 3ByKa COCTABIISET
330 M/c, a cpemHsAs CKOPOCTh TEIUIOBOTO JBYMIXKEHHUS MOJIeKyn — 412
M/c. IMEHHO 3TO TEIUIOBOE JBHKEHHE MOIIEKYJ CO3JIaeT JIaBJICHHE
BO3IlyXa, KOTOPOE Ha YPOBHE 3eMJIHM cocTapisier 760 MM pT. CT. WA
10° Tla, a OSHEProcomepXaHWEe TEIUIOBOTO IBIYKCHHS MOIEKYIT
BO3MlyXa, 3aKIIOYEHHOTO B OJHOM KyOWYecKoM MeTpe oOnema
cocrasisier 10° Jix/n.

Hukakoe caMompou3BONbHOE JBIKEHHE BO3ayxa  (BETPHI,
yparaHsl) MIpH 3THX YCJIOBHUSAX HE MOXKET NMPEBBICUTH CKOPOCTH 3BYKA,
WX MaKCHMallbHasi CKOPOCTh BCET/Ia B HECKOJBKO pa3 MEHbIIIE, IIOTOMY
YTO B HHUX XaOTHYECKOE TEIJIOBOE [BMKEHHE MOJEKYJT BO3IyXa
npeobpasyercs B YHOPSAOYEHHOE IBMKEHHE MAacChl ra3a, dHEprus
KOTOPOTO OTOMpAaeTcs y DJHEPTHH TEIJIOBOTO ABMXKEHHSA. OOrmmit
0anaHC SHEPTHH BCET/Ia COXPAHAETCS.

[ImoTHOCTE BO3AYyXa COCTaBIISIET, IPUMEPHO, 1 kr/m. B yparaHax
IBUOKEHHE BO3[yXa CO3JAaeT Ha TPENSATCTBHS MJaBJIEHHE TaKOU
BEIMYWHBI, YTO BBIKOPYEBHIBAECT NIEPEBbSI M paspyllaeT MOCTPOHKH.



Ho B »¢upe mapamerpsl apyrue: IOTHOCTH 3(Upa B OKOJIO3EMHOM
npocTpaHcTBe coctapuser 8,85-10 kr/m’, 3aTO CKOpOCTh 3ByKa
cocraBiser 4,34-10° m/c, mosTomy naBieHue B 3dUpE COCTABIACT
nopsiaka 10%'TIa, T.e. Ha 32 nopsaka Gomblie, YeM AaBICHHE BO3IYXa.
OTO AaBNeHNE HUKAK HAMU HE OIIYIIAETCS 10 TOH K€ MPUYMHE, YTO U
JaBlieHHWEe  BO3[AyXa: BHEIIHUE W  BHYTPCHHUE  JaBIICHUA
YpPaBHOBCHICHEI. OHIYHIaIOTCﬂ TOJIBKO I'pa IMCHTLL IlaBHCHHﬁ, KOTOPBIC
CO3JAIOTCS JBWKCHHMSIMA  BO3AyXa WIM d¢pHupa. A TOCKOJBKY
IUTOTHOCTH 3¢upa Ha 11 MOpsAIKOB MEHbIIE, YeM IUIOTHOCTh BO3yXa,
TO W HOpsAMOEC OaBJICHUC 3(1)I/IpHI)IX IIOTOKOB Ha MNPCHIATCTBUA, Kak
MPaBUJIO, HE OLIYIIAETCH.

Hpyroe aeno, TpaiueHThl JaBICHH, BO3HUKAIONIHE TPH OOKOBOM
BO3/ICHCTBUM TOTOKAa ra3a — BO3Ayxa WM 3(upa Ha NpensTcTBHE.
Yparansslii BET€p CHOCUT KPBIIIM HE IIOTOMY, YTO OH HA HUX JABUT
CBOEM Maccoi, a IOTOMY, YTO ITOTOK BO3JyXa TOPMO3MTCS O KPBIILY,
4YTO YMCHBHUIACT JaBJICHMEC Ha BCIUMYUHY MPOMNOPLHHUOHAIBHYIO
KBaJlpaTy pa3HOCTH CKOPOCTH Yy TIpensTcTBUs (KPBIIIM) H B
CBOOOTHOM ITPOCTPAHCTBE:

(Av)?
AP=—p——.
2

CkopocTh Berpa B yparanax jgocturaer no 30 m/c, t.e. mouru 0,1
OT CKOpocTH 3ByKa. Ilpm 3Tom Ha 1 M’ TOBEPXHOCTU NPENATCTBUS
neictByer 6okoBoe aapieHue B 450 H, wiu, 4ro TO ke camoe, cuja
nopsiaka 45 xr. [IoHSITHO, YTO Ha KphIITy I0Maa6i0 B 20 KBaIpaTHBIX
METpOB Oyner neiicTBoBaTh cuia B 1 ToHHy BenuuunHo. OHa U
CpPBIBAET KPHIIY.

B a¢upe mnorHoCcTh 3dupa cocTaiser Ha 11 MOPAAKOB BENHUNHY
MeHbInyio. Ho ckopocts B 0,1 ckopocTr 3ByKa B 3¢GHpe COCTaBIsAET
yxe Benmunay B 10”1 M/c. A Torma GokoBas cuia, ACHCTBYIOMAs Ha
KaKIIbIi KBaJpaTHBIM METP IMOBEPXHOCTH, COCTABUT yXKe He 45 kT, a
10%-10% kr, T.e. MHOTHe MHIUIHAPIbl MITHAPIOB ToHH. KOHEUHO,
9TO TIpeNeNbHBIE BEIWYUHBL, ¥ B PEATbHBIX NMPHUPOIHBIX 3I(UPHBIX



BUXPSAX TaKUX CKOPOCTEH M COOTBETCTBEHHO TAKHX CHJI HE ObIBaeT.
Ho Bce xe...

bokoBas  cuma  Bceraa — HampaBie€Ha  IEPIEHIUKYISIPHO
o0myBaemoil moBepxHOCTH. [loaToMy 3(pUpHBI BUXpPb, BBIXOSILIHIA
W3 3eMJIHM, CcO37JacT Ha [IOBEPXHOCTH IMPEMATCTBUA  CHITY,
HalpaBlIEHHYI0 K IIEHTpY 3eMJM, U NpPEAMET, MOMaBIIMH B 30HY
JEWCTBHSI TAKOTO BUXPS, CAMOJIET WM KOpaOJb MOIYYHUT YCKOpEHHE
BHHU3, K MOBEPXHOCTH 3eMJIM WIIM KO THY MOpSL, YTO OyIeT Uil HEro
3¢ (dEeKTOM YBENWYECHUS TPABUTAMOHHBIX CHJI, XOTA WX TNPHUPOIA
coBepiieHHo apyras (puc. 4.9).

Crnenyer OTMETUTh, YTO Takas CHJa Ipu OOKOBOM 00ayBe Oyier
JICHCTBOBATh HA METAJUIMYECKUE MTPEAMETHI C OOJIbINEH CHUIION, YeM Ha
MpeaMeThl He MeTajulnyeckue. Y METaUIOB  CYIIECTBYET Tak
Ha3biBaeMmas  «moBepxHocTh Depmm», cocrosmas U3 IJIEKTPOHOB,
ToXXe BUXpel 3¢dupa, HO TOCTATOYHO IJIOTHBIX, [TOITOMY BHEIIHUE
3(UpHBIE TIOTOKH HE MPOHUKAIOT BHYTPh METAJUIA, a CKONB3ST BIOJb
WX TIOBEPXHOCTH, HECKOJBKO 3aTOPMa)KMBasich. |OpMOXKEeHHE
3QUPHOTO TMOTOKAa B BHXPE, BBIXOMAINIEr0 W3 3EMIIH, BOJIH3H
METaJNTHYECKON TTOBEPXHOCTH U CO3aeT TPAJANEHT CKOPOCTH dPUpa; ¢
HWKHEH CTOPOHBI — CO CTOPOHBI BHXps JaBjieHUE ddupa
YMEHBIIIAETCA, a Ha BEpXHEW CTOPOHE COXpaHSAETCs TIOITHOE
crarnueckoe naBieHne. Cozmaercd pa3HOCTh AaBIEHUH d¢upa u
COOTBETCTBEHHO CHJIA, BO3ACHUCTBYIOIIAs HAa BECh NPEAMET U
TepeMeNIaroas ero BHU3.
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Puc. 4.9. HanpaBjieHHe CWJbI T'PAJHEHTHOr0 MOTOKA
3(¢UpPHOro BUXPHA NPH B3aMMOJACHCTBHU C METAJJIMYECKOM
MOBEPXHOCTHIO

[TomoOHBIM ke 00pa3oM MOXeT ObITh OOBSICHEH U (akT
nepeMelleHnsl PEAMETOB MpU Tosrepreicrax. B monrtepreiicrax,
KpOM€ TOro, 3(QHUpHbIC BHXPHU COOMpPArOT MOJICKYJIBl BOJIbI, BCErna
coleprKaieiicss B BO3IyXe, B KaIUIM, & KAl B TIOTOK WJIH B JIYXKH
MoI00HO TOMY, KaK B CTakaHe 4asi MPU IHOMEIIMBAHMH JIOXKCUKOM
YaMHKH COOMPAIOTCS Ha JIHE B IISHTP CTaKaHa.

YV H30JISAIIMOHHBIX MAaTEPHUATIOB TTOBEPXHOCTE DepMU OTCYTCTBYET,
31ech d(PUPHBINA MOTOK IPOHUKAET BHYTPh U30JISITOPA U BO3IACHCTBYET
Ha MOJICKYJIBI, CIBUTAS UX IT0-Pa3HOMY, B 3aBUCUMOCTH OT UX MUJEIS,
T. €. IJIONIAJX TIONEPEYHOr0 CeYeHHs. 3AeCh OCHOBHYIO pPOJIb
HAauyMHAIOT WIpaTh HE TOINBKO CHJIBI  OOKOBOrO  00myBa,
Pa3BOpaYUBAIOIINE MOJIEKYIIBI, HO H CHJIBI JOOOBOT'O COPOTHBJIICHUS
MoJiekyn. M Te, u Apyrue CHIbI CIBUTAIOT MpeaMer, AeopMHUpYIOT
€ro BHYTPEHHIOIO CTPYKTYpPY W TMpH OONBIINX 3HAYEHHUAX MOTYT
pa3pyIIHTh €ro.

OTHUM MOXHO OOBSCHHTH BO3JEHCTBUE TI'PaJMEHTHBIX 3(PHPHBIX
MMOTOKOB HAa JKWBBIE OPTraHU3MBI, KOTOPBIE COCTOST M3 BOABI U



pa3UYHbBIX BellecTB. Pa3Hble MOJICKYIIbI UCIIBITHIBAIOT Pa3HbIC CUIIBI,
MOSTOMY HAamNpSTaloTcd MEXMOJEKYISPHBIE CBSI3U, W3MEHSETCS XOA
XAMUAYECKUX IMPOIECCOB B OpraHM3Max, MEHSAETCS CTPYKTypa
Ouonosneil, OMyIIeHHEe HE M3 NPHUATHBIX. A TpPU 3HAYUTEIBHBIX
TpaMeHTax CKOpOCTed OQHUPHBIX TOTOKOB CHJIBI CTAHOBSITCS
COM3MEPUMBIMH C CUJIAMH MEKMOJIEKYISIPHOT0, XUMHYECKOTO H JIaXKe
SIICPHOTO  B3aWMOJECUCTBHI. OTH CHJIBI CIIOCOOHBI  Pa3ApoOUTH
OpraHuv3M Ha MOJICKYJIbI, HA aTOMBI U OaXC Ha HYKJIOHBI. OpFaHI/I3MI>I
WCYe3al0T, TPYIOB HE OCTAETCH. . .

Ha ocHOBe »(hupoAMHAMHUYECKHX MPEACTABICHUN MOXKET OBITh
O6’I:JICHCH U MCXaHU3M CBCYCHHUA BO3AyXa, €ro MOHHM3allMM U, KaK
CIIE/ICTBHE, TIOJPKUTA TOPIOYHX Ta30B.

JIro06oii moTok 3¢upa Beeraa 3akpydeH, IOTOMY YTO B €r0 OCHOBE
JEKUT BHHTOBOE JIBM)KEHHE 3(Upa B TMPOTOHAX W DIIEKTPOHHBIX
obomoukax aromoB. Ilog BoO3AEHCTBHEM TpagUEHTOB CKOpPOCTEH
BUHTOBOIO TIOTOKa 3dupa MOJEKYJIbl a30Ta ¢ KHCIOpoJa
BO30YXIAl0TCs, MOHU3UPYIOTCS U HAYUHAIOT CBETUThLCS. B mpuHIuIe,
3TO CBEYEHHE OTHOCHTEILHO XOJOJHOE, HO TPH BBICOKOH
HMHTECHCHBHOCTHU S(I)I/IpHOFO IMOTOKa TEMIIEpaTypa MOXKET IMOIHATHCA,
TOoraa ropro4uve ra3ol BOCIUIAMECHATCA, U HpOHSOﬁ)IeT B3pPhbIB.

Takum oOpa3oM, 3QpUPOAMHAMUYECKUAN TTOAXO0/] K IT'€0MaTOr€HHbIM
SABJICHHUAM ITI03BOJIACT, XOTA Obl B IIPUHOUIIC, TTOHATh UX MEXAaHU3M, a
3HAYHT, U 0OJiee CO3HATENHHO MOIOMTH K METOJIaM WX OOHAPYKEHUS 1
MIPOTHO3UPOBAHMS, a Jajiee — K HEUTpamu3aruu Wi, XOTS ObI,
MHWHHUMHU3AaITUU BO3MOKHbBIX HETraTHBHBIX HOCHeJICTBI/II‘/IL

Buisoowt

1. Tlpupona TeonmaTOreHHBIX H3MYYCHUH — BUXPEBBIC IOTOKH
a¢dupa, BEIpBIBafOmMUecTs W3 TIyOmH 3emu. OTH  IOTOKH
B3aMMOJICHCTBYIOT C TelaMH, B OCHOBHOM, IIyTEeM CO3JaHHS
TPaJMEHTOB CKOPOCTEH B CTPYsAX 3QHpa, YTO CO3JAET TIPaMEHTHI
JIABJICHHH ¥ COOTBETCTBYIOIINE CUJIBI.



2. Tlo cremeHM  WHTEHCUBHOCTH  S()UPOAMHAMHYECKUE
SHEpPreTHYecKHe IPOLECCHl  CEroiHsl  Ienecoo0pa3sHo  YCIOBHO
pa3aenuTh Ha CIEAYIOLINE TPYIIIBL:

— IOCTOSIHHO JICHCTBYIOIINE OTHOCHUTEIBHO Clalble JIOKANbHBIC
W3Iy4yeHUs, TPUBOJAIIME K TIOSBICHHUIO TIEOMAaTOreHHBIX 30H —
obnactell BO3IEHCTBHSA HAa XHMBBIE OPraHU3MBI, OOJbIIAs 4YacThb 30H
HMMeeT pa3Mephl JIOJU U eJUHUIIBI METPOB;

— KpaTKOBpeMEeHHbIE (OT €IUHHI] 4acoB J0 HECKOJIbKHX CYTOK)
OTHOCHUTENBHO CHUJIbHBIE JIOKANbHBIE H3IIy4yeHUs, TNPUBOIAIINE K
mojTepreictaM — CMELIEHUI0 IIPEAMETOB, TIOSBJIEHUIO BOJABI B
MOMEUIEHNUSX, CaMOBO3TOPAHUIO TIPEAMETOB, XOJOJHBIM S3bIKaM
«IUTaMEHW», OBIONIMM MpPsIMO M3 CTEH W T. 1., pa3Mepsl 30H
COCTaBJISIIOT EUHUIIBI U JECATKU METPOB;

— KpaTKOBpEeMEHHBbIE (OT €IMHHUIl 4acOB IO HECKOJIBKUX CYTOK)
CIJIbHBIE JIOKAJIbHbIE M3JIy4EHHs, MPUBOAALINE K MOSBIECHUIO CHUI,
JOCTAaTOYHBIX JUIA aBapUITHOIO CHMKEHHSI CaMOJIETOB M 3aTOILICHHS
CYJIOB, pa3Mepbl TaKHUX 30H COCTABIISIOT JIECSATHIE JONH U EAUHHUIIBI
KHJIOMETPOB;

— KpaTKOBPEMEHHBIE MOIIHBIE BBHIOPOCHI d(hUpa € 3aXBaTOM
MOBEPXHOCTHOTO TPYHTA, MPHUBOJAIIME K MOSBICHUIO acTpoOieM Ha
3eMHOM MOBEPXHOCTH M 00Pa30BAHUIO U BEIOPOCY B KOCMOC KOMET;

— TIOCTOSIHHOE HaKOIUIEHWe B 3EMHBIX IMopoaax sdupa
npeoOpasyomierocss B HOBOE BEIIECTBO, B pPE3yJbTaTe 4Yero
YBENWYMBAETCd Macca H pa3Mephl Bcell 3emud, KpoMeé TOro,
pEryIspHO TPHUBOIAIIEE K OBICTPHIM (B TE€UEHHE CEKYHI M MHUHYT)
BBIOpOCaM 3(UPHBIX MTOTOKOB, COITPOBOXKIAIOIITIXCS
3EMJIETPSICEHUAMU U PA3pPYIICHUEM 3/IaHUN U COOPYKEHU .

3. DOdupHBIE TOTOKM, BBHIPHIBAIOIIMECS H3-TIOZ  3EMHOM
[IOBEPXHOCTH, IPEoOpasyloTCsi B  TOPOMIANbHBIE  CTPYKTYpBI,
3axXBaThIBAIOLINE IIOBEPXHOCTHBIE IOPOJBl U YJIETAIOIIUE BMECTE C
HUMH B KOCMOC, 3TO U €CThb POXKIEHHE KOMET, COIPOBOXKJAIOIIEECs
MOSIBJIEHUEM acTpOO0JIEM Ha IOBEPXHOCTH ILJIAHET.



I'aaBa 5. O0Hapy:KeHHe M HelTpaJau3anus
reonaToreHHbIX 30H

5.1. Hexomopbie memoovt 00HAPyIHCEHUS 2e0NAMOZEHHBIX 30H

Kak o0Hapy>KHUTh reonaToreHHbIC 30HbI?

CerojiHsl ye CO3aHbl PUOOPHI, MO3BOJIAIONIUE 3TO caenatb. Ho
mpuOOPOB Majlo, 2 TEONaTOreHHBIX 30H MHOrO. [1o3ToMy B pa3HBIX
Clly4asiX CIIeIyeT HCIONb30BaTh TE€ CIOCOOBI, KOTOPBIE IMO3BOJISIFOT
pemmTh 3aa4y Hauboee MPOCTHIM U B TO e BpeMs 3P PEeKTUBHBIM
CI1ocoOoM.

N3  u3BecTHBIX  ceromHs  CHocoOOB  OOHapyXeHus  30H
TeOMaTOreHHOT0 W3JIyYeHHs LeecOO0pa3HO BBIJIEIUTh YEThIpe —
TeJIMEBbIA, OWOJOKAIIMOHHBIN, MarHUTHOOU(QEepeHIHAILHBIA U
nazepHbii. [lepBbie 1Ba MOXKHO CUMTATh MIHPOKO alipoONPOBaHHBIMH,
MOCJEHNE JIBA — TOJBKO OMpPOOOBAaHHBIMH, IJISi MX HPUMEHEHHUsI
HYXHO CO3/1aBaTh COOTBETCTBYIOIINE TIOJIEBbIC IPUOOPHI.

T'enueewtit cnocobd oonapyscenus 2e0namozeHHbvIX 30H

l'enmeBpii croco0 OOHapy>KEHHsS] TEONaTOreHHBIX 30H B CBOE
BpeMsi mnpeioxkui akajaemuk B.U.BepHajckuii, KoTOpblid 3aBemnian
«M3y4daTh Tenwil W npixawe 3emuny». W.H. SIHWMIKuM, kangumatom
TeOJIOTOMUHEPATIOTHIECKUX HayK, PYKOBOIUTEIIEM entpa
WHCTPYMEHTAJIbHBIX HAONIOJIEHWH 32 OKpYXKAaIolmeW cpemo u
reo(u3NYECKNX MPOrHO30B, IPOBENEHBI MHOTOJIETHHE HCCIIEIOBAH
3TOM MpoOsieMbl. VM YyCTaHOBJIEHO, YTO HMMEHHO TEIMH BBISIBIISACT
pa3IoOMBbI 3€MHOM KOPHI TOPa3q0 OTYETIWBEH, 4eM IFOOBIE Ipyrhe
reodu3nuecKkre MeTobl. A aTMoc(epHbIE MPOIECChl B 3HAYNTEIHHOM
CTEIEeHH ONPENEISIOTCS IMHAMUKON 3eMHOM KopHI [1, 2].

31ech BO3HHMKAeT HECKOIBKO BOIMPOCOB: IIOYEMY BOOOIIE
BO3HMKAIOT Pa3JIOMbl B 3€MHOM KOpe€, IMOYEMY IIPXU 3TOM BBIJECISIETCS



WMEHHO TeMMd M, HAKOHeN, KakK 3TO CBs3aHO C TPOTHO30M
3EMIIETPSICEHUN.

OTBeT Ha MepBHI BOIPOC 3aKII0OYAETCS B TOM, YTO 3eMJls, KaKk U
Bce HeOecHBIE Tena HEMPEPBHIBHO MOTIomaeT 3QUp U3 OKPYKAIOIIEro
ee mpoctpanctia [3, ¢.467-476]. DTOT 3¢hHUp YaCTHYHO TMOTJIONIAETCS
SQUPHBIMH BHXPAMH — [POTOHAMH, YCTOHYMBOCTH CTPYKTYpBI
KOTOpBIX OrpaHW4YeHa. HakomjeHHBIH WMH HM30BITOK MAacchl MOCIE
OIpEIeTICHHOr0 3Ha4YeHus cOpachiBaeTcs, MpH OJarompHUsITHBIX
YCIOBUSIX M3 TaKUX HW30BITKOB (DOPMHUPYIOTCS HOBBIE HYKIJIOHBI,
o0pa3zyeTcsi HOBOE BEIIECTBO.

CBHUIETENBCTBOM TOMY, 4YTO B HeIpax 3eMIId HENpepbIBHO
oOpasyeTcsi HOBOE BEIIECTBO, SBISCTCA YCTAHOBICHHBIH —(aKT
paciuinpeHusA Semnu u BBIACJICHUE HOBOI'O BfEIIECTBa B MI/IpOBOI‘/'I
cucreMe pUPTOBBIX XpeOTOB. DTO 3HAYMT, YTO B 3EMHBIX TIyOMHAX
UAyT AACPHBIC pCAKIUH, O YEM U CBUJACTCILCTBYCT BBIJICIICHUC I'CIINUA,
SIPaMU aTOMOB KOTOPOTO SIBIISIOTCS allb()a-d4acTHIIbI, COCTOSINE U3
YETBIPEX HYKJIOHOB — JIBYX IIPOTOHOB U JIBYX HEUTPOHOB.

AJIB(i)a-‘IaCTI/IHBI BBIACIAKOTCA M3 AJ€Pp aTOMOB IIOTOMY, 4YTO
SHEPrusl CBSI3M HYKIOHOB BHYTPH anb(a-4acTHIBI Ha TOPSI0K
OoIpllle, YeM PHEPTHUs CBSI3M HYKIOHOB MEXAY anbha-yactuiamu. B
caMoM Jielie, €CITM DHEprusl CBSI3U HYKIOHOB B allb(a-dacTHIe
cocrapisier 28,3 M»aB, T.e. 7,1 MdB Ha HYKIOH, TO dHEPTUS CBSI3U
anb(da-gacTuil Opyr ¢ APYroM cocTaBisieT mopsaka 1,5 MbB nHa
HYKJIOH, 3TH CBSI3U cllabee U pa3pylIatoTcs Jerde.

Haxkorienue BemecTBa B Macce 3eMIIH, BBI3BaHHOE MOTJIONIEHAEM
3(1)1/1pa, MIPpUBOAUT KaK K MCXaHHYCCKUM HaMPsOKCHUAM, T.€. K
HATPSDKEHUSIM  JICKTPOHHBIX O00OJIOUYEK aTOMOB, B CBOIO oOuepelb
MepearoM HaIpsDKEHHs siApaM aToOMOB, TaK W K pa3pylICHHUSIM
MEKAaTOMHBIX W MEXMOJEKYJISPHBIX CBs3ed. OTO W BBI3BIBAET
MOSIBJIGHUE PAa3lOMOB, CIBUT TIOpPOJN, 3E€MJIETPSICEHHUs, a TaKke
W3BEPIKEHHS BYJIKAHOB. A TTOCKOIBKY MOMIONMEHHE dpupa HeOECHBIMU
TenaMu OyJeT MPOUCXOIUTH 0 TEX MOp, TOKa CYIIECTBYET BEIIECTBO,
TO 9TO 3HAYMWT, YTO BCE ITH SABJIEHUS OyAyT CYIIECTBOBAThH BCETAA, U
HUKAaKUX HaAeXKJ HAa TO, YTO OHH OJHAXKIBI TMPEKPaTATCS, HET.
CrenoBaTeinbHO, 3ajaya 3aKJIFOYaeTrcs B TOM, YTOOBI O HHUX 3HATh,



IIPOTHO3UPOBATH U, 110 BO3MOXHOCTH, MUHUMHU3UPOBATh HETATHBHbIE
pe3yAbTaThl UX JEHCTBUM.

Buonokayuonnwlii cnocod odnapyscenun 2e0namozeHHvIX 30H.

[pome Bcero mist oOHApYKEHUS JOKAJIBHBIX T€OMAaTOTCHHBIX 30H
BOCITOJIb30BATHCSI METOJOM OMONOKALMHU, JOCTYHHBIM HpPaKTHUECKH
KaXJI0My, HO TpeOylomuM HeOONbIoNH TpeHUpoBKkU. CyIIHOCTD
METO/A 3aK/IKYAaeTcs B TOM, 4YTO IIOMCK 30H IIPOU3BOJUTCSA C
MOMOIIPI0  TaK  Ha3blBaeMbIX  «PaMOK», IOJA  KOTOPBIMH
IIOAPA3yMEBAIOTCSI U30THYTBIE IO IPSIMBIM YIVIOM METAJIMYECKUE
MIPOBOJIOKH, JIy4Ille BCETO0 — BA3AJIbHBIE CHUIBI JUAMETPOM 2 MM U
uHOM 40 CM ¢ 3a0CTPEHHBIM OJHUM KOHIIOM. 1/3 JUTMHBI CITHIIBI
usrubaercss TOJ MPSAMBIM YIJIOM K oOcTainbHOM uactu. Koporkoii
YaCThIO C 3a0CTPEHHBIM KOHLIOM CIIMIIA BCTAaBISEICS B KOPILYC
OOBIYHOW CTEP)KHEBOIM aBTOPYYKH BMECTO CTEpKHA. JMMHHBIN KOHeI|
HY)KHO 3aTYIHUTh B IeNsX Oe3omacHocTH. Pamka rorosa (puc.2) [4].

Puc.2
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Puc.1 Puc.3

Puc. 5.1. OGHapyskeHHe Ie0NaTOreHHbIX 30H 0I1ePaTOPOM ¢ MOMOILUbBIO
IPOBOJIOYHBIX PAMOK



Omnepatop Oeper B KaXIyl0 PyKy IO paMKe, HAKJIOHSET HX
HEMHOT'0 BIIEpe] TaK, YTOOBl OHU OBbUTM MapalUIeIbHBI JAPYT IPYTY
(puc. la, 0), 1 0OXOANT MIOMIAKY MIJIM TIOMEIICHUE.

[IpoBepky YYBCTBUTEIBLHOCTH OIEpaTOpa MOXKHO IPOU3BECTH,
noaHocs pamku k crene. Ilpumepno, 3a 3040 cM OT CTEHBI paMKH
Ha4YHYT PacXoauThes (puc. 1B).

Han reomatoreHHON 30HOH paMKH CaMU TIEPECEKyTCs 0e3 KaKoro
OBbI TO HU OBLIO XenaHus orneparopa (puc. 1r).

[Ipu BBIXO/E U3 30HBI PAMKKM BHOBb CTAHOBSITCS MMapalieIbHBIMU.

Y mopeit co cnabbiM COOCTBEHHBIM OHWOIIONIEM paMKd He
paboTaroT, MOTOMY YTO YTOJI OTKJIOHEHHS PaMOK IPSIMO 3aBHCUT Kak
OT HaINpPsHKCHHOCTH TOJS 30HBI, TaK M OT HANPSHKEHHOCTH COO0-
CTBEHHOro Ouormons onepatopa. OIHAKO MOTEHIUAIBLHBIMH CIIOCO0-
HOCTSIMH K Ouonokanuu oOiafiaeT mojaBiisitoniee OOJIBITUHCTBO
moaed, HO s paboTel ¢ paMKaMu TpeOyercs HeOombIIast
TPEHUPOBKA. DTUM MOTYT OBJIAJIETh MPAKTHUECKH BCE JKENMAIOIIHUE.

BapuanToM OMOIIOKAIMOHHOTO Croco0a sIBIsSETCS OOHapyKeHHE
30H C TOMONIpI0 MAasTHHKA — METaJUIMYECKOTO TMpeaMera,
MOJIBEIIICHHOTO Ha IICJIKOBON HUTH.

Omnepatop AepXUT B pyke HUTH mmHOU 40-50 cMm, Ha KOTOPOit
MOJBEIICH METAJUTMISCKUH IPEMET, Jy4Ille BCEro — 30J0T0€ KOIBIIO.
YCIOKOMB MasTHUK HaJ MECTOM, CBOOOIHBIM OT 30HBI, OIEPATOP
MEIJIEHHO TIepeMelaeT pyKy Ha wucciaeayemoe wmecro. Ecimm oH
MorajaeT Ha TeoMaTOreHHOEe H3IIydyeHHe, MAasSTHUK HadyWuHaeT
COBEpILIATh KPYTOBBIE JIBUYKCHHUS, YTO CBUACTEILCTBYET O HAJIMYMH B
3TOM MECTE T'eONaTOreHHOH 30HBI, a TAKXKE O TOM, YTO H3JIyuCHHE
HMEET BUXPEBYIO CTPYKTYPY: METAUIMYECKUUA IPEIMET, UMEIOIIUMI
BBICOKOE  3(UPOAMHAMHYECKOE  COMPOTHUBIICHHE,  HCIIBITHIBAET
YCKOPSION[YI0 CHJIY CO CTOPOHBI KPYrOBBIX 3(UPHBIX IOTOKOB,
KOTOpBIE M 3aCTABIISIOT MasITHUK COBEPIIATH KPYTOBBIE IBHKEHHSL.

buonokanmoHHbIi cmocod OOHApY)KEHUS TeONmaTOreHHBIX 30H —
OIMH W3 CaMbIX IMPOCTBIX W JOCTYIHBIX CIIOCOOOB, HO OH HMEET
CYIIECTBEHHBI HEIOCTATOK — CYOBEKTHBHOCTh. OTOT HEIOCTATOK
CBSI3aH, BO-TIEPBBIX, C TE€M, UTO HE y BCEX JIFOJIEH paMKa WM MasTHUK
paboTaroT, Tak Kak 3/1eCh HeOOXOIUMO, YTOOBI caM OIlepaTop obagal



JOCTATOYHO CHIILHBIM COOCTBEHHBIM OHMOIOJIEM, a, BO-BTOPBIX, UTOOBI
orepaTop MpOIIen XOTS Obl MUHHUMAJIBHBIA Kype OOYUEHHS WIIH
TPEHUPOBKH. BHONTOKAIMOHHBIH CIOCOO, KpOME TOro, BBI3BIBACT
HEIOBEPHE Y CKEITHUKOB, KOTOPHIE YCMATPHUBAIOT B HEM DJIEMEHTHI
HET0OPOCOBECTHOCTH M aHTHHAYYHOCTH.

Tem He MeHee, crmoco0 MOXET OBITh PEKOMEHIOBaH IS
OOHapy>KEHUS 30H OTHOCUTEIBHO HEOONIBIIUX Pa3MEPOB B KBApTUPAX,
CIYyKEOHBIX M PabOUYMX MOMEIIECHHUSX. YUHTHIBAs, YTO TAKHX 30H
a0COIIIOTHOE OOJNBIIMHCTBO, & UX OTPHUIATEIBHOE BJIMSHUC HA JIIOJCH
BIIOJIHE  OIIYTHUMO,  IIeJecO00pa3HO  T'OTOBUTH  OIEPaTOPOB-
OMOJIOKAIMOHIIIUKOB W  MPHUMEHATh OHMOJOKAIMOHHBIH  CrOCO0,
HE3aBHUCHMO OT TPEIB3ITOCTH CKEITHKOB.

JIJis TOBBINICHUS JAOCTOBEPHOCTH HCCIICIOBAHMIA I1EIECO00pa3HO
MPOBOANTH  HCCIEAOBAHMS  JBYMS-  TPEMS  HE3aBHCHMBIMHU
orepaTopaMyd M COIMOCTABJIATH PE3YJIbTAThl UX HUCCIEIOBAHHH, YTO,
HECOMHEHHO, TIOBBICHT WX JOCTOBEPHOCTD U CTEMEHB JOBEPHS K HUM.

Maznumnoougghepenuuanvrolii cnocoo ooHapyscenus
2€0NAMOZeHHBIX 30H.
MaruautHoaub G epeHIinaIbHbIT croco6 0oOHapyKeHUS

reoaToOreHHbIX 30H OCHOBAH Ha TOM, YTO MarHUTHOE IoJie 3eMJId B
MeCTax TEONaTOTEHHOTO M3TyYCHUS HCKaKACTCS KaK 10 MarHUTYIe
(BemMuMHE), TaK M 110 HANpaBJICHUIO. YUUTHIBAs, YTO T'PAHMUIIBI
TeOoIaTOTeHHBIX 30H B TOPU30HTAIBLHOM TIIOCKOCTH JOCTATOYHO YETKO
BBIPAYKEHBI, MOKET OBITh PEKOMEH/IOBAH CIIOCO0 BBISBIICHUS PAa3HOCTH
TTOKa3aHuil ABYX JATYNKOB MAarHUTHOTO TIOJISI B pa3HECeHHBIX Ha 1-1,5
MeTpa Toukax. IIpu 3TOM He UTpaer poyin, OTINIACTCS I MAaTHUTHOE
mone 3eMIM B OTHUX TOYKAaX TOJNBKO IO MAarHUTyAe, TOJIBKO II0
HaIIPaBJICHHIO WJIM 10 000MM IapaMerpaM BMecTe. 31eCh BaykeH (akT
HEOJWHAKOBOCTH MAarHUTHOTI'O ITOJISI B OTUX TOYKAaX.

JlauHeIi crIoco®0 MOKeT OBITh HCIIONB30BAH TaM JKE, TIOE M
OMOJIOKAITMOHHBIA CIOCO0, HO OH OoJiee JOpPOroi, B OTOM €ro
HemocTaToK. OCHOBHBIM €r0 MIPEUMYIIIECTBOM SIBISICTCS TO, YTO ATO



croco® MpUOOpHBIN, €ro MOKa3aHUs HE 3aBHCAT OT clocoOHOCTeH
oreparopa.

YCTpOiCTBO MOXKET OBITh PEKOMEHIOBAHO KaK TMEPECHOCHBIH
pUOOP AJIs BBISIBICHUS JIOKAIBHBIX IEOMAaTOrCHHBIX 30H B KBAPTHpPAX,
pabouux ¥ CIy)eOHBIX TTOMEIICHUAX, HA TIPOU3BOJCTBAX U T. 1I.

Jlazepuulii cnocod o6HapysceHus 2e0naAmMoZeHHbIX 30H

JlazepHblii coco® ompeneneHus dQUPHBIX MOTOKOB pa3paboTaH
B.A.AIIOKOBCKMM M OMpOOOBaH B JIaOOpPaTOPHBIX YCIOBUAX MPH
uccienoBanuax a¢upHoro Berpa [5]. Crocobd OCHOBaH Ha TOM, YTO
Ja3epHbId JIyd M3rubaercsl TMOJ BO3JCHCTBHEM JaBJICHHS Ha HEro
3QUpPHOrO TMOTOKAa MOAOOHO TOMY, KakK H3rH0aeTcsi KOHCOJNBHO
3aKperuieHHass 0ajka T1OJH  JeHCTBHEM BETPOBOH  HArpy3KH.
OTKJIOHEHHE KOHIIA Jiy4ya Jiazepa IMPONOPIHOHAIBHO TJIOTHOCTH
3(HUPHOro MOTOKA MW KBAJpaTy CKOPOCTH MOTOKA M KBAJIPATy IJIHHBI
Jla3epHOro Jiyda (puc. 5.2)..

AupHbIA BETEP 5
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Puc. 5.2. Cxema u3MepeHHs1 CKOPOCTH IPHUPHOro BeTpa ¢ NOMOLIBI0
JazepHoro Jiy4ya: 1 — yazep; 2 — nmerekrtop; 3 — ¢doToconporuBieHus; 4 —
MAaToOBOE CTEKJIO; 5 — Hempo3pavHasi Heperopojka; 6 — yCHINTenb CHUrHaia



BCPTUKAJIBHOI'O OTKJIIOHCHUA JIy4a, 7 — YCWINTEIIb CUT'HAJIa TOPU3OHTAJIBHOT'O
OTKJIOHCHUS JIy4a.

OTKJIOHEHHE TSITHA JIA3ePHOrO Jiyda OT €ro HEBO3MYIICHHOTO
MOJNOXKEeHUsT  (QUKCHpyeTcss JABYMs mapaMu  (OTOIUOAOB WU
(OTOCONPOTHBIICHUH, BKIFOUCHHBIX COOTBETCTBEHHO B JIBE MOCTOBBIC
3NIeKTpOHHBIE cxeMbl. OnHa mapa (HoToanoa0B (PoToconpoTUBICHHN)
pacroioKeHa TOPU30HTAJIBHO M (UKCHUPYET OTKIOHEHHE Jiyda B
TOPU30HTAIBHOM IJIOCKOCTH, BTOPAsi Tlapa pacloiokKeHa BEPTUKAIBHO
U (UKCHPYET OTKIIOHEHHE JIyYa B BEPTHUKAJIBHOM TIIOCKOCTH.

Jist OBBILIEHUSI YYBCTBUTENLHOCTH MPHOOPA MyTEM YBEIUYCHUS
JUTHHBI JIA3ePHOTO JIyda MOXKET ObITh MCIOJIb30BAHO OTPaKCHHUE JIyda
OT 3epKaJl C TOBEPXHOCTHBIM OTPaKCHHEM.

Crioco0 MoXxeT OBITh PEKOMEHIOBAH ISl U3MEPEHUS HATIPABIICHUS
U CKOpOCTH S(UPHBIX IMOTOKOB M HMX HM3MEHEHUH B IaxTaxX, Ha
MOBEPXHOCTH 3E€MJIM, Ha BOJIC ¥ O] BOJOH, B BO3IyXe U B KOCMOCE
KakK Ha HCIOJABHMXHBIX OCHOBAHHMAX, TaK W HA ITOABUXHBIX OG’LeKTaX
CaMoro pa3Horo Ha3Ha4YCHHS.

JanHoe ycTpoHCTBO (HKcHpyeT cMmeleHne d¢upa B JBYX
HarpaBJICHUAX — TOPU3OHTAJILHOM M BCEPTHUKAJIBHOM, ITO3TOMY JJIA
OIpeJe/IeHUs] HATIPaBJICHUSI U CKOPOCTH MOTOKOB 3(pupa HE0OX0AUMO
nBa mpuOopa, paclONIOKEHHBIX B TOPU30HTAIBHON IJIOCKOCTH
MIePIEHANKYIISIPHO APYT K JpYyry. 3amuch TMOKa3aHWH OTKIOHEHHH
JIa3epHOrO Jiyda OT HEUTPAIBHOTO TMOJIOKEHUS MOXKET MPOUCXOINUTH
HEMPEepHIBHO U aBTOMATUYECKA W 00pabaThIBATHCS HEMPEPHIBHO, €CITH
K 9TOMY €CTh HEO0XOIUMOCTb.

I'pasuunepyuanvnasn zeogpusuuecxkan cucmema I'l'C

st xpatkocpouroro (3 MumH. — 1 CyT.) WHCTPYMEHTaJILHOTO
nporao3a 3T Ha OCHOBE HOBBIX TPEIACTaBICHWN O (QHU3MKE odara
E.B.bapxoBckum (UD3) paspaborana | 'paBuUMHEpITHATBHASL
reomsngeckas cuctema (I'T°C). JlanHass KOHTPOIHHO-H3MEPHUTEILHAS
cucreMa mo3Bomsger co 100% BepOSTHOCTHIO «HE TMPOITYCTUTH
npensectHuk 3T, peammsyrommuiics B pamuyce 50-60 KM OT TOUYKH



HaOMIoAeHUH. 3aperucTpUPOBAHBI IECATKU MPEIBECTHUKOB OJIM3KUX,
a TaKkXKe JalleKuX CEHCMHYECKUX COOBITHH.

Cuctema BkITIO4aeT B ce0sl ABa HAKIIOHOMeEpa, celicMOTrpaBUMETp,
celicMoMeTp, reou3nyecKuit UHTErpaTop, Gaporpad,
TEPMOBApPHUOMETP, MyJbT YIPABICHUS U PETHCTPALIMOHHBIN Y3€Il.

HasnaueHue cucremsl:

— mporuo3 Onm3kux (10 50 KM) 3eMIIeTpsSCeHH B pPa3IHYHBIX
reoU3MUECKUX MOJSAX, KOHTPOJIb U PETUCTPALHS X KPATKOCPOUYHBIX
MPEABECTHUKOB (TPaBUTALMOHHBIX BO3MYIICHUH, TPABUUMIYJIbCOB H
celicMOrpaBUTALIMOHHBIX KoJleOaHui);

— perucrpauusi AajJbHUAX, ONM3KMX U MECTHBIX 3EMJICTPSICEHUH B
IIMPOKOM JMana3oHe 4YacToT, a TakXke MHKpPO3eMIIETPSICEHuH,
MUKpOCEICM, aTOMHBIX B3PBHIBOB U T.II.;

— KOMIUJIEKCHBIE HCCIIEIOBAaHMH B OSMHULEHTPAIbHOM 30HE
«HEY3HAHHBIX)» 3eMJICTPSCCHUH C LIENbI0 HIICHTU(DHUKAIUH;

— BBISBJIEHHE TEKTOHWYECKHX pPAa3JIOMOB aKTHUBHBIX B JaHHYIO
3MOXY;

— TMpPOrHO3WPOBAaHME HHBIX CTUXMHHBIX OencTBUI (yparaHos,
cMepuel, ITMKIIOHOB, HABOJHEHUH, 3aCyX OIMOJ3HEH U T.I.) HA OCHOBE
KOHTPOJISL T€0JIOTMYECKON CPEbL;

— perucTparnys reoJHHAMHYECKHX MPOIECCOB (3EMHBIX MPUIIMBOB,
TTOJIBYKEK 3€MHON KOPBI, OIIOI3HEN, KaPCTOBBIX MPOBAJIOB H T.11.);

— WCCIIEOBaHHWA B 30HE MPOEKTUPYEMOrO CTPOUTENHCTBA
KPYIIHBIX ~HMHXXEHEPHBIX COOPYKEHHH C TIIeNbl0  OmpeeneHus
MPUTOIHOCTH TUTOMIAJKH IO/ 3acTpO MO TEOAMHAMHYECKHM U
CEMCMOTEKTOHNYECKUM MTPU3HAKaM.

5.2. Hexomopbule memoobl Hellmpanu3ayuu 2e0namo2enHblx
U3IyYeHuil

Bb160p mecma pacnoloHCeHui OmeemcCcneennblx 00vexkmos

Br160p pannoHamIsHOTO KUIJIOTO MTOMEIIEHHs], B KOTOPOM YeIOBEK
MPOBOMUT OOJNBIIYI0 YacTh JKU3HU, SBISETCS IIE€PBOOYEPEIHBIM



ycIoBHEeM obecredeHusi 0e30macHOCTH ku3HH. OT TOro, B KakOM
KOHKPETHOM MECTE PacHOIOKEHBI CIIy>KeOHOe U pabouee moMelIeHue,
KBapTHpa, JIOM, Jada WM KOTTEIK, 3aBUCHUT CaMOYYBCTBHE WU
3/10pOBbE YenoBeKka. YenoBeK MOBCIOY OKPYKEH HEBUAWMBIMH IJ1a3y
MyYKaMH DHEPreTHUECKUX M3ITyYeHUH, KOTOpbIE OKa3hIBAIOT HA HEro
BozzeiicTBue. Takue u3myueHHs ObUTM ONMHMCAHBI MHAMKWIAMHU elle
YeThIpe THICSUH JIET TOMY Ha3al, OJHAKO UX MPHPOJA TaK 0 CUX IOp
u He ObUIa BBIICHEHA, W TOJBKO TeEHepb, C IOSBICHUEM
3UPOIMHAMUKH MOSIBUIIACH BO3MOXKHOCTB B 3TOM Pa3o0paThCsl.

Bcest moBepxHOCTh 3eMiln JenUTCsl HA «OOJBHBIE» U «30POBHIE»
30HBI. DHEPreTHYecKue JMHUN MHUpUHON 10 20 ¢M U maroM B 2-2,5 M
pacnonoxensl ¢ CeBepa Ha IOr m ¢ Bocroka Ha 3aman (cerka
XapTMaHa) W TOBEpHYyTasi MO OTHOUICHHIO K Hel Ha 45° BTOpas
rpynna JuHud ¢ marom 3-4 M (cetka Xappu). Ha mepeceuennn >tux
JUHANA BO3HHMKAIOT YCWIJICHHS DHEPIeTUKH W 00pasyroTcs «OoNbHBIE
YYaCTKHY, OMACHBIE JJIS 37I0POBbS YENIOBEKA.

Bonma mnpepbiBaeT u3NydeHHME ITUX CETE€W: HaAJ BOJOEMaMHU
H3JIy4EHHUH HET.

30HBI BOKPYT IIEPKBEH, Kak MpaBHUIO, BCErja JEHCTBYIOT Ha
JIOAEN TONOKUTENbHO. LlepkBM HHKOrJa HE CTPOMJIMCh Ha
reonaTOreHHbIX 30HAX, BHUAWMO, CTPOMTEIN YMEIHW HMX OMPEAEISTh.
Ho Bo3mMoxxHO ® jpyroe oOOBsICHEHHWE: IEpKBH Omaromaps
OCOOEHHOCTSIM CBOEH apXWUTEKTYphl HEUTPAIN3YIOT HW3ITy4YeHHE
reONaToreHHbIX 30H, W 3TO  OTKPHIBAeT  JIOMOJHHUTEIbHBIE
BO3MOXKHOCTH JIJIsl MCCJIEOBaHUi 3Toro ¢usnyeckoro deHomena. K
COXKaJeHuto, y  o(uIManbHOW  HAayKHm  JI0  HCCICHAOBAHHS
reonaTOreHHbIX 30H PyKH HE JOILIH JI0 CUX TI0P.

[Mpu BBIOOpPE TUTOMIAJIOK JUISI CTPOUTEIHCTBA 0CO0O BAXKHBIX
o0pekToB THma ADC, XUMHYECKHX, HedTenepepadaThBAIONINX,
METAJUTypTHYeCKMX KOMOMHATOB WJM  CTapTOBBIX  IUIOIIATOK
HEOOXOANMO TPOU3BECTH T'€OJIOTMYECKOE KaPTHPOBAHHE TOA3EMHBIX
pPasIOMOB TENHEBBIM METONOM. He3aBHCHMO OT 3TOro IUIOMAAKH
JNOJDKHBI ~ OBITh  OOCITIEOBAHBI  HECKOJBKMMH  HE3aBHCUMBIMHU
orepaTopaMu-O1OIOKAIIMOHIIINKAMH, KaXJbIM H3 KOTOPBIX JOJDKHBI
OBITh COCTaBJIEHBI HE3aBUCHUMO JIPYT OT ApyTa IUIAHBI IJIOMIAKHA C



OTMETKaM{ 30H JUIs IIOCIEAYIOIIEro COMOCTaBICHUS WX IpYyr ¢
IpyroM H TpUHATUS pemeHus. Ecnn k 3ToMy BpemeHH Oyner
paspabotan MarHMTHBIH JuddepeHIHaNbHBI TpHOOpP, TO €ro
MOKa3aHUsl JOKHBI OBITH TakkKe 3a(UKCHPOBAHBI MOZOOHBIM XKe
00pa30oM U MCHOJIb30BaHBI IPU COMOCTABICHUH 3aMEPOB.

Heimpanuzayua 2eonamozeHHblX U3iy4eHuil

YHAUYTOXKUTH HUCTOYHHK reonaToreHHOro U3ITY4CHUS,
HAXOISIIUHCS TIIyOOKO B 3eMile, MPAaKTHYECKH HEBO3MOXKHO, JUIs
3TOr0 HET peajbHBIX CPEeICTB, HO B O3TOM H HET 0co0oi
HEOOXOJJMMOCTH, TOTOMY YTO B OOJBIIMHCTBE CIIy4aeB BpEIAT HE
CaMM UCTOYHHKH, a UX U3TyUYCHHE.

AbcommoTHOE OOBITMHCTBO I'€ONAaTOreHHBIX 30H U3JIydaeT cinadoe
MOCTOSIHHOE M3Iy4eHHWEe, U UMEHHO 3TO HM3JIy4eHHE NPUCYTCTBYET B
OONBIIMHCTBE KBAPTHP, pab0YMX U CITYKEOHBIX MOMEIICHUH, HAHOCS
Bpe/] 3/10pOBbI0 MUJITMOHOB JIIOJIeH Ha BCEM 3eMHOM Iape.

CambIit ipocToit crtocod GOpHOBI C BIUSHUEM reONaToreHHBIX 30H
— TIEpeCcTaBUTh CHajbHBIE W pabouue MecTa B MeCTa, TJie TAKHX 30H
Her. [IpUHIMNHATBEHO 3TO BO3MOXKHO, TIOCKOJBKY OOJIBIIMHCTBO 30H
nMeeT HeOOoNbIue pa3Mephbl B eIUHMIIBI U Joau MeTpa. Ho peanbHO
CHIeNIaTh 3TO TPYIHO, TaK KaK M KBAPTHUPHI, H OPHCHI, U paboure MecTa
Ha TPEANPHUIATUSX yXKE OpraHW30BaHBL, TEPECTAHOBKH KpaiiHe
HEKENATEebHBI, 8 YaCTO ¥ HEBO3MOXKHBI.

HexoropeiMu  u3obperarensiMu  pa3paboTaHbl  pa3iM4HbIE
HEHTPaN3aTOPhI TEOMATONeHHOI'0 N3TyYEeHUs], U3TOTOBJICHBI, a B PAJIC
Clly4aeB M WCIBITaHbl MX MaKeTHbIE 00pa3ibl. ITO, Kak IPaBUIIO,
TUIOCKHE METAIMYECKUE CTPYKTYPhI B BHUJE CIUpaiei, peleTok,
3epKall, MHPAMUJ WIA HEKOTOPHIX KPUCTAIMYECKHX MHUHEPAJIOB
pa3MepoM B HECKOIBKO CaHTHMETpPoB. IIpoBepka 3¢ dheKTHBHOCTH
TaKAX HEHUTPaIM3aTOpPOB TIOKa3aja, 4YTO OHH pEATbHO CHWXKAIOT
WHTCHCUBHOCTh T'€ONAaTOreHHOTO0 W3IyYeHUs, HO HE IOIHOCTBHIO.
Kpome Toro, OOJBIIMHCTBO W3 HUX CIOXHBI B HM3TOTOBICHUU U
JIOpOTH, MX TMPOAaXKHas I[eHa COCTaBJISIET OT OJHOW JIO HECKOIBKUX



THICSY pyOJel. DTo, B MEPBYIO OYepeb, CBA3aHO CO CIIOKHOCTBIO UX
M3TOTOBJIEHUS.

Crnenyer OTMETHTh, YTO OOIICH M OCHOBHON OIMMOKOW 3THX
M300peTeHUH SIBISETCS TO, YTO BCE OHM MPEATNONAraoT PEryIsIpHOCTD
CTpYyKTypel. B pe3symprare onmHa  peryinspHas  CTPYKTypa
(reonaToreHHOEe BUXpEBOE M3NMyueHHE d3pHUpa) MOLYIHPYETCS OpYyroi
pPEryJIsSpHON CTPYKTYpOH (HEHTpaau3aTOpOM), 4YTO TPUBOIUT K
CO3JAHUI0O HA €ro BBIXOJAE TPETbEH PETYISAPHOU CTPYKTYyphl —
MpeoOpa3oBaHHOTO BUXPs, HHTEHCUBHOCTH KOTOPOTO MEHBIIIE, YeM JI0
BXOJla B HEUTPAIMU3aTOpP, HO KaK TaKOBAasi COXpaHsETCsl.

[TosTOMY 3amavya cOCTOMT B TOM, 4TOOBI CO3/1aTh UPPETYISPHYIO
CTPYKTYpY HeHTpanmu3aTtopa, KOTOopas HE MO03BoiMia Obl Ha €ro
BBIXOJIC OPraHM30BaTh HOBYIO PETYISIPHYIO CTPYKTYpy 3(upHOro
MOTOKa. OTUM TpeOOBaHHSM YJOBIETBOPSET OOBIYHAS CITyTaHHAs
W30JIUPOBAaHHAS METAJUIMYECKash MPOBOJIIOKA, OOBIYHO TpHUMEHseMast
JUIE HaMOTKH TpaHchopMmaTtopoB. B crmyTaHHOM KiyOKe Takoii
MIPOBOJIOKM OCTAaeTcd JOCTATOYHO IYCTBIX IPOMEXYTKOB, CKBO3b
KOTOpbIe 3(QUPHBIA MOTOK OyJeT MpOoHUKaTh. B TO ke BpeMs B HeM
JOCTaTOYHO  METAJUIMYECKUX  IIOBEPXHOCTEH, OKOJO  KOTOPBIX
SQUPHBIA TIOTOK TOPMO3UTHCS, YTO Mpeoldpasyer 3JeMeHTapHbIC
JAMUHApHBIE TIOTOKM H3JIy4E€HHUS B TPAAWEHTHBIE MOTOKH,
o0Opasyloniyie  MHUKPOBHXPH  TOPOMIANBHOW  CTPYKTYpPHL.  OTH
MUKpOBHXpH OyIyT pasjeratbcsi BO BCE€ CTOPOHBI, pa3pymas
OCHOBHOM BHUXpb M, TEM CaMbIM, HEWTpaIu3ys TIE€ONaTOr€HHOE
uznyuenue [4].

HccnenoBanns neiicTBHUs TAKMX HEHTPAIM3aTOPOB, BHIMOIHEHHBIX
n3 100 MeTpoB TOHKOW M30JIMPOBAHHOM MPOBOJIOKH AraMeTpoMm oT 0, 1
10 0,2 MM ¥ CILTIONICHHBIX B JICHEIIKY AMAMETPOM 5-8 cM, TIoKa3aim,
YTO TEONMAaTOr€HHOE HM3IY4YCHHE HMCUe3aeT HEMEUIEHHO IOCIe TOro,
KakK Ha MOJy WJIM Ha 3eMJie pa3MelleH Takod HelTpanuzaTop. Ho ato
M3IIy4YeHWE KCYe3aeT HaJl HEUTPaIu3aTOpOM M HEKOTOPOE BpEMs
COXPAHSETCs IOJl HUM, YTO €IIEe pa3 MOATBEPKIAET, YTO HICTOYHUKOM
TaKoro cjiaboro reornaToreHHOro M3JIydeHUs sSBISETCs HEe KOCMOC, a
TEJO 3EMIIN.



Ecnu Takoif HeWTpanu3aTop MOJNOXKUTH HA 30HY U TYT K€ €ro
yOpaTh, TO 30Ha BOCCTAHOBUTCSI MPUMEPHO Yepe3 MATh MUHYT; €CIH
ero Mojep>kaTh Ha 30HE 4ac, TO BOCCTAHOBJIEHUE MPOU30IAET TONBKO
yepe3 cyTkH-iBoe. lIpm 3ToM 30Ha mHOJ HEWTpanIU3aTopoM TOXKE
ucuezaer. Ecnu HelTpanu3aTop JEXUT Bce BpeMsl, TO 30Ha OOJbIle He
MOSIBJIAETCS, 1O KpaliHel Mepe, Bce TO BpeMsl, TOKa HEHTpaIu3aTop
HaxomuTcs Ha Mmecre. Ho ecim ero yOpaTh, 30Ha 4epe3 HEKOTOpPOE
BpEMs BOCCTAHOBUTCA.

VYunuteiBass 3((QEKTHBHOCT, TaKOro HEHTpanIu3aTopa, €ero
a0COJIOTHYIO MAaCCUBHOCTh M MO3TOMY OE3BPEIHOCTH, a TaKKe €ro
WCKIIIOYUTENBbHYIO  JEIMIeBU3HY (B pPYYHOM HCIIONHEHHH  €ro
npoiakHas I1eHa coctaBiusier S50 pyOrneld, nUpu  cepHitHOM
M3rOTOBJICHUM OHAa  MOXET OBITh  CYIISCTBEHHO  MEHBIIIE),
1enecoo0pasHo  MPOBECTH € MOAOOHBIM  HEHTpanIn3aTopoM
oduIMaNbHBIE HCIBITAHUS M PEKOMEHJIOBATh €ro K CepUuiHOMY
MIPOM3BOICTBY.

Jis  nydmied  COXpPaHHOCTH — HPOBOJIOKY  IIeJIecO00pa3HO
3aredaTeiBaTh B JI000M wm3onsATop (Oymara, KapTOH, IIEMEHT,
KepaMuKka, OETOH, IjlacTMacca W T.I.), TIOCNe 4ero HeWTpaIu3aTop
TOTOB K HCIIOJIb30BaHUIO.

HefiTpanm3aTop MOXeT OBITh HCIIONIB30BaH HEITOCPEICTBEHHO B
MMOMEUICHNHN IIPpU PasMCIICHUMU €ro Ha II0J1y — IIOA KOBpPOM, IIO0J
KpOBAaThIO, MO/ CTOJIOM HJIM TOJI CTYJIOM, B 9TOM CIIydae MpOBOJIOKA
MOKET OBITh 3areyaTaHa B ILIOTHBIM OyMakHbIH KOHBEpT. OmHAKO
Jy4Ille BCEro HEMTpanmu3aTtop pasMemiaTh B MOABAIAaX JIOMOB, TOTA
€ro 1eNecoo0pa3Ho 3ameyaThlBaTh B OCTOHHYIO, TUIACTMACCOBYIO WIIH
KEepaMHUYECKYTO JICTEIIKY.

[IpeamonoXuTenpbHO,  MOAOOHBIE  HEUTPATU3aTOPhl  MOTYT
CYIIECTBEHHO 00€30MacuTh aBTONOPOKHOE JIBM)KEHHE Ha Tak
Ha3bIBAEMBIX «IIPOKIISATHIX» y4JacTKax. B aToMm ciydae Ha gopore
HY)KHO YKIAIbIBaTh HEHTpaIM3aTOpHl Yepe3 KaKIple TBa MeTpa II0
000YMHAM W MO IIEHTPY HOpPOTd, 3aKaThiBasg IMPOBOJIOKY MPSIMO B
achampT. JlIg  MOpOKHBIX — HEUTPAIM3aTOPOB  IerecooOpa3Ho
MPUMEHATh TPaHC(POPMATOPHYIO TIOKPBITYIO JIAKOM IIPOBOJIOKY
muamerpoM 0.4-0.5 MM mmmHOM MerpoB 100-150, cmarteiBas ee B



XaOTHYECKUH KOMOK M 3aTE€M pacIUIIOLIMBAas B JIEMEIIKY JHAMETPOM
10-15 cm. TommuHOM He Oosee omHOro cantumerpa. OOIee YuCIO
HEeNTpanu3aToOpOB Ha KUJIOMETP AOPOTH COCTABUT OT 2-X JI0 5 ThICAY B
3aBHCUMOCTH OT LIMPHHBI TOJIOTHA. TO Ke camMoe MOXKET OBITh
PEKOMEHJIOBAaHO W JJs1 IIaxXT, 3AeCh IeIecoo0pa3HO KPemnuTh
HelTpanu3aTopsl HE TOJIBKO Ha IOy, HO M Ha CTEHaX M Ha MOTOJIKE
TOJNIEH. JTO, BO BCAKOM cllydyae, MOXET YyOepeub IIaxThl OT
BO3HUKHOBEHHSI CAaMOINPOW3BOIBHBIX MTOXKAPOB.

Onenka 3(()EKTUBHOCTH JIOPOXKHBIX HEHTPaTU3aTOPOB MOMKET
ObITh, K COXKQJICHHWIO, TPOW3BEACHA JHUIIb HAa OCHOBE CTATUCTHUKH
aBapuii, KOTOphIE MOCIE YCTAHOBKA HEHTPaTU3aTOPOB JIOJKHBI MO0
MPEKPATUTHCA COBCEM, JINOO CYIIECTBEHHO COKPATUTHCS.

Boppba c monrepreiictaMu B TIOMEHICHUSX MOXET OBITh
MIPOM3BEIEHa AHAJIOTHYHBIM CIIOCOOOM C TOW JIMINIb Pa3HHUIIEH, YTO B
KaX/I0i KOMHaTe IIeJIecoo0pa3HO Pa3MeCTUTh M0 HECKOJBKO IITYK
KOMHATHBIX HEUTpaJIM3aTOPOB Ha MOy U Ha CTEHAX C IIaroM Mex.:y
HumMu 1o 1-1,5 wmerpa. IlockonbKy mONTEpredcTl — SBJICHUSA
BpEMEHHbIE, = TO 10  HMCTEYEHHH  HEKOTOPOTr0  BpPEMEHH
(opueHTHPOBOUHO, 2-3 HEAENnN) BCE HEUTPamu3aTopbl MOXKHO OyaeT
CHSITB JIO CIIEIYIOIIETrO pa3a, KOTOPOTO MOXKET U HE OBITh.

B yxe mocTpoeHHBIX 0c000 OMacHBIX 00BEKTaxX BOKPYT HUX H B
MO/IBaJIbHBIX TTOMEIIEHUSX 11e7ecoo00pa3Ho YKJIabIBaTh
HEHTpaau3aTOpPbl 10 THUIYy aBTOAOPOXHBIX. B ciydae 3(pupHOro
BBIOpOCa 3TH HEUTPAIM3aTOPBI MOTYT €ro CYIIECTBEHHO OCIA0UTh HITH
JIake JIMKBUANPOBATH coBceM. llpum 3TOM, B OTIMYME OT KBapTHUp,
HeNTpaIu3aTOpsl HYKHO )KECTKO 3aKPEIUISATh Ha MOy, JIydIle BCEro, B
Mo/1Bajiax.

Opzanuzayus Habnroenuii 3a npeogecmHuxKamu
3emyiempaceHuil.

N3no0xxeHHbIE BBINIE TPEAJIOKEHUS HE JaloT TapaHTHH He
MOSIBIIGHUSI ~ CWJIBHBIX ~ JIOKAJBHBIX  3EMIIETPSACEHUN,  IOITOMY
HEOOXOAMMBI ~KaK WCCIIEIOBAaHWUS B 30HE TPOEKTUPYEMOTO
CTPOUTENHCTBA C IIENIBbI0 OIPENENeHUs MPUTOAHOCTH TEPPUTOPUI 10



rCOMMHAMHYECKAM U CEHCMOTCKTOHWYECKHM  TMPH3HAKAM |
HCCIICIOBAHUS 3aCTPOCHHBIX TEPPUTOPUI TMPOMBIIIICHHBIX 30H H
JKHJIBIX KBAPTAJIOB C IIEBIO BBIABICHUS BO3MOXKHBIX TEKTOHUYECKHX
Pa3phIBOB MO HUMH M OMPEICICHHS CTEEHH WX aKTHUBHOCTH, TaK U
OCHAIICHWE HEONArONpUATHBIX B TI'COAMHAMHYECKOM OTHOIICHHH
TEPPUTOPHH KPYIHBIX TOPOJOB CIHEIUATBHBIMH TeODU3NICCKUMH
npuOOpaMu CISKEHHS 32 COCTOSIHUEM T'€0JI0TMYECKOI CPE/IbL.

Buwigoowt

1. B mHacrosimee BpeMs CO3JaHO HECKOJIBKO METOJOB
00HapyKEeHUS TeONaTOreHHbBIX U3TyUeHUN:

— TeNMeBbIi Crocod, OCHOBaHHBIN Ha UCCICIOBAHUM H3ITydeHHN
rejus U3 rIyOuH 3eMiId ¥ MO3BOJISIIONINN OOHAPYKHUBAThH MOJ3EMHBIC
pa3IOMBI, SBJISFONIMECS TJIABHBIM MCTOYHHUKOM 3()HUPOANHAMHYECKUX
BBIOPOCOB ¥ 3eMJIETPSICEHNH, IPUBOMASIINX K KatacTpodam;

— OWONOKaNMOHHBIH, JuddepeHINaNbHBIA  MAarHATHBIA |
Ja3epHBId  CIOCOOBI,  MO3BONAIONIME  OOHApY)KUBaTh  cJla0ble
reonaToreHHble N3TyYeHHsI, HAHOCAIINE BPell 3T0POBbIO JIFOJIEH;

OTU MeTonbl HE SBISIIOTCA COBEPIIEHHBIMH W HaJ HUMH, TakxKe
KaKk ¥ HaJx JpyTMMH METOJaMH OOHApy)KeHHS TeOlaTOreHHBIX
W3ITy4YeHHUH, HYXHO MPOIOHKATh HCCIEN0BATEIHCKIE PAOOTHI.

2. Pa3paboranbl METOJAMKM MHUHHMHU3AIMA  HETATHBHBIX
IIOCJIEACTBUN OT I€ONaTOr€HHbIX IPUPOIHBIX SBJICHUM:

— peKOMeHJaluu 1Mo OOCIIEIOBaHUIO W BBIOOPY CTPOMTEIBHBIX
TUTOIIQJIOK JUTS 0CO00 OTBETCTBEHHBIX TPAXKIAHCKHX, TPOMBIILICHHBIX
¥ BOEHHBIX OOBEKTOB;

— PEeKOMEHJALuM 110 HEHTpalu3aliy I€ONaTOreHHbIX U3I1ydeHUH
C TIOMOIIBbIO  TPOBOJIOYHBIX  HEUTPAIIM3aTOPOB  XAOTHUYECKOM
CTPYKTYpBI;

— peKOMEHJaluy 110 IpaBUiaM IOBEIEHUs HKUIaKeH caMoJIeTOB
U CYZI0B, IIONIABUINX B I'€ONATOr €HHbIC 30HBI.

OTH METOAMKH HOCAT NpeBapUTENbHBIN Xapakrep, paboTy Halx
HUMHJ HEOOXOTUMO TPOIOIKUTb.



3aKJII0YeHHE

W3 wn3nokeHHOro Matepuana CleAyeT, YTO OJHOW M3 TJIABHBIX
MIPUYMH MacCOBOTO YXYALIEHUS 3J0POBbsS JIO/IEH, a TaKKe MPUIHMHON
MHOKECTBa aBapHii M KaTacTpod SBJISIFOTCS TeONaTOreHHbIE SBJICHUS,
MIPOUCXONAIINE Ha TEPPUTOPUU BCErO 3€MHOIO IIapa. OTH SBJICHUS
CBsI3aHBI C (PUPOIMHAMHYECKUMU SIBICHUSIMHU, B IIEPBYIO O4Yepelb, C
HeMpephIBHBIM  MoryomeHnneM d3¢upa  3emield (Kak W BCEMH
HEOECHBIMH TeNaMHt) M3 OKPYKAIOIIEr0 KOCMUYECKOr'0 MPOCTPaHCTBA.
3TO 3HAYMT, YTO MOAOOHBIEC SBJIEHHSI OYAyT CONPOBOXKIATH BCIO
UCTOpUIO 3eMIId M He MpeKpaTsaTcs Hukorma. OTCIo/a BBITEKAET
HEOOXOJMMOCTh  MPOBEACHUS HWCCIENOBaHWH Kak B  oOnacTH
BBISIBJICHHST KOHKPETHBIX MPUYMH KaXJIOTO M3 HETaTHBHBIX COOBITHH,
TaK WM B ONpPEAEICHWH KOPPEIALWU MOJOOHBIX SIBICHUH C
TeOJIOTHYECKIUMH, aTMOC(QEpPHBIMH W KOCMHUYECKUMH (pakTopamu, a
paccie0BaHNM BCEBO3MOXHBIX aBapvii M KatacTpod CleayerT BECTH
HE B CHCTEME «UYel06eK — MAWIUHA», a B CUCTEME «npupooa -
MAUUHA — YeI06€K.

Ocoboe 3HaueHWe HEOOXOAMMO TPHUIATH TEOPETUUECKOMY
000CHOBaHUIO (PU3MYECKOW CYIIHOCTH TI'€OMAaTOTeHHBIX SIBIICHHN Ha
OCHOBE d3(PHpOIMHAMHYECKMX TMpEACTaBJIeHHH 00 yCTpoicTBe
(uznvecKkoro Mupa. To 3HAUYUT, YTO COBpeMeHHas (PyHIaMeHTalIbHAsI
Hayka 0o0si3aHa TEepecMOTPETh CBOE OTHOIIEHHE K CYIIECTBOBAHHIO B
MpHUpOie MHUPOBOW (u3MYecKol cpeabl — 3dupa, TpPU3HATH €ro
CYILIECTBOBAaHUE M BIUIOTHYIO 3aHSATbCA M3Y4YEHHEM BCEX IIPOLIECCOB,
TaK WIM HWHAa4e CBS3aHHBIX C d3QUpOM ¥  MMEIONHUX
3(hUpOTMHAMHYIECKYIO MpUpoay. B (uznueckoi TEOpUH
3GUPOIMHAMUYECKOE HANIPABIICHHUE JIOJPKHO CTAaTh IPUOPUTETHBIM.

B HacTosmee BpeMs TNOSBWIINCH MEpBBIC IPEICTABICHHS 00
3GUPOIMHAMUYECKON  CYIIHOCTH TIC€ONAaTOr€HHbIX SIBICHUH U
BBIpA0OTAaHBI ~ HEKOTOPBIE  PEKOMEHAAIIMH 10  OOHApPYKCHHIO



Te0MaTOreHHBIX 30H, MO MPOTHO3UPOBAHUIO TEONATOreHHBIX SIBJICHUIM
W TI0 MHHUMH3ALUU M JaXe NPEAOTBPALICHHIO HEKENaTeNbHBIX
CIIEICTBUM MOJOOHBIX siBIeHHH. OJHAKO 3TOro SBHO HENOCTATOYHO.
[losToMy HeOOXOOMMO TPpPOBENEHHE HAYYHO-HCCIEAOBATEIbCKUX
paboT, UMEIIMMX LEeNbl0 Kak cOop HeoOXomuMoW WHGOpMauuu U
WCCIIEIOBaHNE TEOMAaTOTEHHBIX  SIBIIGHWH, Tak H  CO3JaHHE
WHCTPYMEHTANBHOW 0a3bl M pa3paboTKy Cco3JaHHe HEeO0OXOIUMO
METO/IONIOTHH M0 TPOTHO3MPOBAHUIO TEOMATOTEHHBIX SIBICHHU, IO
MHWHUMU3AIUHN U TPEAOTBPAICHNUIO HECKEIATCIIbHBIX HOCHCHCTBHﬁ.

Ha O6a3e wHoOBOW Teopuu — 3QUPOAWHAMHKH HEOOXOAUMO
MPOU3BECTH COOTBETCTBYIOIIME UCCIIEIOBAHNS BO BCEX TEX 00JACTAX,
K KOTOphIM  3(pHUPOJMHAMUYECKHE MpPOIecChl MOI'YT  HMETh
OTHOIIICHHUE, TaKUMU 06HaCT5{MI/I SABJIAIOTCA, B IICPBYIO OYCPCIb,
KOCMUYECKHE | reoJIOTHYeCKHe  TIpolecchl.  PesyibpraTom
TCOPETUYCCKUX HW MPUKIIAJHBIX I/ICCJ'Ie,Z[OBaHI/II\/'I JOJIXKHO CTaThb
YTOUHCHUEC OTACIBbHBIX MTOJIOKEHU I pdaaa HOpMAaTHBHBIX JJOKYMEHTOB
W JaXXE MEPECMOTP HEKOTOPBIX M3 HUX. 910 OTHOCHTCs, B IICPBYIO
ouepenb, Kk CHullam (CtponTensHbIM HOpMaM U MpaBUiIaM), BKIIIOYast
npaBuja  BBIOOpa  CTPOMTENBHBIX  IJIOMAZOK  JIsE  0c000
OTBETCTBEHHBIX OOBEKTOB, K TMpaBUiIaM MPOKIAJKH Tpacc s
KopaOmeifi ¥ caMONeTOB, K HWHCTPYKIHUSAM OKHIAXEH MpH
BO3HMKHOBEHUH YpPE3BbIYANHBIX CUTYallUH U K Py JPYTHX.

VYunuTeiBass aKTyallbHOCTh IPOOJEMbI, HEOOXOIUMO CO3JIaHHE
@Deoepanvnozo Llenmpa z2eoguzuueckux npozno3oe u 6e3onacho-
cmu Ui obecriedeHus: Oe30macHOW W 0e3aBapUfHOW JeTENbHOCTH
BCEX OTpaciedl HapOJHOTO XO3SCTBA CTPaHbI, JUIS MPEAOTBPAIICHHS
peanu3anyy MPOEKTOB, MPEJICTABISIONINX TPSMYIO OMAacHOCTh HeE
TOJIBKO DKOJOTHH, HO W BCel xku3HM Ha 3emie. [log marpoHakeMm
takoro Ifewmpa nOIKHBI HAaXOOUTHCS OOBEKTHI BCEX OTpacieit
HapoIHOIO XO3iHCTBAa Kak Ha CTaJuu BbIOOpa IUIOIIAAOK JUIS
OyIymux CTpPOSIIMXCS OOBEKTOB, TaK W IIOCTPOCHHBIX H
IKCILTyaTUPyeMbIX 00bekTax. K TakuM o0beKTaM OTHOCATCS:

— XHWJIMIHO-KOMMYHAJIbHBIA KOMILIEKC, BKJIIOYasl )KUJIble 31aHus,
TETUIOBBIC, HIIEKTPUIECKHE U Tele(OHHBIE CETH M CHCTEMBI;



— o0wexthl sHepretukn — ADC, I'DC, TOIl, mmoTuHsI,
BOIOXpaHWINIIA U JIp.;

— OOBEKTHl MPOMBIIUIEHHOCTH —  3aBOIBl  XMMHYECKOU
MIPOMBIIIIEHHOCTH, HedTernepepadaThIBalONINE 3aBObI, IAXTHI U AP.;

— TPaHCHOPTHBIE MarucTpald — aBTOMOOWJIbHBIC M JKEIC3HBIC
JIOpPOTH, aBUALMs TpaKJaHCKash U BOEHHAs M a’poJpOMBI; MOpPCKON
(0T rpaskIAHCKUI U BOCHHBIN U TIOPTHI.

[Mon matponaxem IJenmpa HeoOXOIUMO HaJaIuTh TOBCEMECT-
HBIA cOOp CTATHCTHKH OTKa30B M cOOEB ammapaTypbl 1 MEXaHH3MOB
MOJBMKHBIX OOBEKTOB TPa)KTaHCKOW ¥ BOCHHOW TEXHHKH —
ABTOTPAHCIIOPTA, aBHAIIMM M MOPCKOTO TPaHCIOpPTa, pa3paboTaTh
METOJOJIOTHI0 M METOJUKM MPOrHO3UPOBAHMUS T€ONaTOreHHBIX
SIBJIEHUH, a TaKKe Mepbl IO MUHUMM3AIMKU M TPEIOTBPAIICHUI0 UX
HEraTUBHBIX TOCIECTBUI.

Ve ceifuac HeOOXOOMMO HANaJIUTh CTATHCTHKY Jaxe
HE3HAYHUTENbHBIX OTKAa30B M c00eB paboThl ammapaTypsl U
MEXaHHU3MOB BCEX CYJOB, HaXOMSAIIMXCS B OMACHBIX U CEHCMUYECKU
HEYCTOHYMBBIX palioHaX, B YacTHOCTH, B CeBaCTOMONLCKOM OyXTe U B
paiioHax, MpUMBIKaOIMX K KpBIMCKOMY MOJIYOCTpOBY, a TaKXe B
paiioHax MHUpPOBOro OKeaHa C YKa3aHMEM BPEMEHHM OTKas3a
MEXaHW3MOB M TIpUOOPOB ¥ MECTOIOJIOKEHUSI CYyAHAa C IENbI0
BBISIBJICHHS 3aBICHMOCTH OTKa30B M COOEB OT MECTOITOJIOKEHHUS Cy/THA
U JApYrux (akTOpoB, a TAKKE KOPPENSIUM BBISBICHHBIX OTKAa30B U
cb0eB MEXaHM3MOB U aIMapaTypsl Pa3IMIHBIX CyJIOB JPYT C APYTOM.

Heo0xomuMo coznanne crenuanbHbIX re0U3NIecKiX MPHOOpOB
Uit kopabneli W TOJABOJHBIX JIOJOK, KOTOpBIE MOINIM OBl
CUTHAIM3UPOBATh DOKHUMAXy O 3aX0J€ B aKTHBU3WPOBABIIHECS
TEKTOHWYECKHE 30HBL.  [lepednciieHHBle MeEpsl HE  CHUMAIOT
aKTyaJIbHOCTH CO3JAaHMs KOOpAMHHpYIomero Ilenmpa.

W yxe ceromns, no co3manus Takoro IJenmpa, HeoOX0auMO TIPH
aHAJIN3€C aBapUUHBIX IPOHUCHIECTBUN YYUTHIBATH BO3MOXKHOCTB
BIIMSHHUSA TIPUPOIHBIX (PAKTOPOB — MeTeo U I(PUPOJUHAMUIECKYIO
00CTaHOBKY, CEHCMHYECKHME ¥  MHKPOCEHCMHUYECKHE PEKUMBI
TEPPUTOPHH Ha JCHb COBEPIICHUS aBapHU.



Crnenyer HamOMHUTH O ToM, 4To B 1991 r. Hayunsim CoBeTom 1o
npuknagHoid reousuke npu lIpesugmyme Axamemun Hayx Ne
85/10296 or 23.1291 1. ObutM pa3paboOTaHBl  CICAYIOIIUE
PEKOMEH IaliH:

1) BBecTH B HOPMATUBBI JIOPOTOCTOSIIMX TeOPHU3NUECKHX,
CTPYKTYPHO-T€OJIOTMYECKUX W HWHXEHEPHO-TEOJIOTMYECKUX padoT
olepeKarolfe TeTMOMETPHYECKHE UCCIENOBAaHHUS PETHOHAIBLHOTO H
JIeTaIbHOT'0 MacIITabo0B;

2) TroCymapCTBEHHBIM CTPYKTYpaM IO HayKe M TEXHOJOTHSIM
o0ecIednTh MOCTENeHHOE (B TeUEHHE S5 JIeT) BBECHUE TeTHOMETPUH B
00sI3aTeNbHBI TepeYeHb HW3BICKATEIBCKUX paboT, CBA3aHHBIX C
MPOCKTUPOBAaHUEM,  CTPOMTENBCTBOM W (YHKIMOHUPOBAHUEM
HAPOIHO-XO35IMCTBEHHBIX OOBEKTOB, BKIIOYAsl CIYXOBI T'OPOACKOTO
XO3SIICTBA;

3) BemonHuTh penakumio CHwulloB M Apyrmx HOpPMaTHBHBIX
JOKYMEHTOB Ha HM3BICKAHUSI M CTPOUTENBCTBO JUIS TPUBEICHHUS HX B
COOTBETCTBHUE C PEATBHBIM COCTOSIHUEM OOBEKTOB;

4) akaJeMHYECKMM W Y4YeOHBIM OpTraHU3aIMsIM OOIIEHAyYHOTO,
T'€0JIOTHYECKOT0, CTPOUTENHLHOrO MPO(UIsl BKIOYUTH B MPOrPaAMMEI
WHQPOPMAITUIO C YTOUHEHHEM CTPYKTYPBI M IWHAMHUKH 3eMJITH, UCXOJSI
W3 HAJIMYHUS B HE BTOPOTO PaIMOAKTUBHOTO CIIOS;

5) npeaycMoTperh pa3pabOoTKy MpHOOPOB-aHAIU3aTOPOB IS
(tumma UHI'EM) HOBBIX TIOKOJIEHHH C OOECII€4eHHEM WX MacCOBOTO
MPOU3BOICTBA.

K coxanenuto, 3TH peKOMEHJAIMH, KaK W MHOTHE Jpyrue, 10
HACTOSIIIETO BPEMEHH HE BBITIOJIHEHBI.

CeronHsi TakKe MOXXHO BBICKa3aTh HEKOTOPBIC TPEIBAPHTEIHLHBIC
pPEKOMEHJAllMM 10  IPOrHO3UPOBAHHUIO U IPEINOTBPALIECHHIO
HEeraTUBHBIX I1OCIIE/ICTBUH I'€0NIaTOI€HHBIX 3EMHBIX U3/Iy4eHUH.

Mepvt no meopemuueckomMy OCMbICIEHUI0  (u3uUecKoil
CYUIHOCIU 2€0NAMOZEHHbIX A8TICHUIL.

Bcem Hay4yHO-HICCTIENOBATENBCKAM YUPEXKACHUSM M HHCTUTYTaM
CTpaHbl HEOOXOIMMO MTPOM3BECTH YTOUYHEHUE CBOWMX KOHIIETIINH, TaK



nin nHaye CBsA3aHHBIX C MIpUpPOAOBEICHUECM, C y4eTOM
CylI€CTBOBaHHA B IIPHUPOIC Fa3OHOILO6HOFO aq)npa 1 COOTBCTCTBCHHO
paccMaTpuBaTh (1)I/IBI/IKy IIOABCAOMCTBCHHBIX HWM HBJ'IGHHfI, npu
H606XOI[I/IMOCTI/I BBC COOTBCTCTBYIOIIUC KOPPCKTHUBLI.

Mepbl RO RPOZCHO3UPOCAHUIO 2E0NAMOEHHbLX AGIEHULL

1. [TogBenOMCTBEHHBIM HayYHBIM YUpPEXKACHUSAM AKaJIeMUU HayK,
CHCHUATU3UPYIONIMMCS B 00JacTH MNPUKIATHOH TeO(PU3UKH U
COOTBETCTBYIOIIUM 0TpacieBbIM HayYHBIM YIPSKACHUAM
HEOOXOJMMO TIPUHATH K HCIOJIHEHHIO peKoMeHmanuu Haydnoro
CoBera mo mpuknagHoii reodusumke npu llpesmmmyme Axanemun
Hayk Ne 85/10296 ot 23.12.91 1.

2. HeoOxomumMoO  TPOHM3BECTH  ONBITHO-KOHCTPYKTOPCKYIO
pa3paboTKy mNpuOOPOB-aHAIN3ATOPOB Treius, JuddepeHIIMaIbHBIX
MarHMuTOMETPOB, JIa3epHBIX H3MepuTenel  adupHoro aperda,
MACCHBHBIX  TMPOBOJOYHBIX HEUTPAIM3aTOPOB C  y4ETOM  HX
JIaJIbHEUIIIET0 CEPUITHOTO ITPOU3BOICTBA.

3. HeobxoauMo HanamuTh pa3pabdOTKy KOMIUIEKCHBIX METOJHK
MPOTHO3UPOBAHHUS reonaToreHHbIX SIBTICHU T c y4ETOM
reou3nMUeCcKOi, MarHUTHOW W d(QUPOANHAMHYECKOW OOCTAHOBKU Ha
MOBEPXHOCTH 3eMJIM M B OKOJIO3EMHOM ITPOCTPAHCTBE.

Mepbl no npedomepawieHul0 He2AMUBHBIX NOCAEOCHEUIL
2€0naAmo2eHHbIX U3TYYeHUll.

1. ITocTOSAHHO e CTBYIONIHE IeONMATOreHHbIE 30HbI B JKHJIBIX
U CIOYXKeOHBIX TOMEIIeHHUsIX, a TaK:Ke Ha IMPOU3BOJACTBAX M
NMPOMBIIILJIEHHBIX o0beKTax. Pexomennayercs HaJaJuTh
o0ce0BaHNe MOMEIIEHHH U 0OBEKTOB MOATOTOBIEHHBIMH TPYITAMH
OIIepaToOpOB-ONOOKAIIMOHIIIUKOB, TPOBOIIMINX B  HCCIETyEeMbIX
O0BEeKTaX WCCIENOBAHMUS 110 HAJIWYUIO TEONMaTOTEHHBIX 30H W
YKJTaIbIBAIOMINX B HUX IACCHBHBIE MPOBOJIOYHBIE HEHTpaIn3aTOPHI
reonaToreHHbIX 30H.

2. ABrogoporu. Cienyer HMPOM3BECTH CTATUCTHYCCKUH aHajm3
ABApPHUIHBIX TPOWCIIECTBUH W BBIIBHUTH MECTa MOBTOPSIONIIXCS



aBapuil. Ha BBISBICHHBIX MeCTax CJEAYyET MPOU3BECTH PACKIAIKY
MaCCUBHBIX IIPOBOJIOYHBIX HEUTPATU3ATOPOB T'€OMATOrCHHBIX 30H,
00 3aphiBasi WX B 3EMJII0 MO OOOYMHAM, JIMOO MOHTHUPYS WX
HEMOCPENCTBEHHO B ac(ambTOBOE WM OCTOHHOE MOKPBITHUES, UCXOMS
W3 pacuera oluH HelTpannu3atop Ha 4-6 KB. M IOJIOTHA JOPOTH..

3. Ilaxtel. Bo u30exaHue MOMKUTa TOPIOYUX Ta30B B IIaXTax
1enecoo0pa3Ho pa3MEeCTUTh MTACCHBHBIE TPOBOJIOYHBIE HEUTpaIN3aTo-
pBI, 3aKpeIUIsisi UX Ha MOy, CTEHKAaX IITOJICH M MOTOJKE, UCXOMs U3
pacyera OAMH HEUTpanu3aTop Ha 4-6 KB. M IUIOMIAAM IOjda, CTEH U
MOTOJIKA.

4. Apnamus. HeoOXomuMo OCHACTHTBH JICTaTEIbHBIC alnapaThl
npudopaMu, HMHIUIMPYIOIIAMH 3aX0J] B TEOMAaTOICHHYIO 30HY,
HampuMep, JIa3epHBIMH HM3MEpUTEIsIMH  3dupHOro napekida, a
WHCTPYKIIUU OSKHIIaXeH JO/DKHBI OBITh JIOMOJHEHBI IpaBUJIAMU
TOBEJICHUSI B CIliydae TIOMaJaHusi B 30HY. MapipyTel CaMOJIEeTOB
JIOJDKHBI ~ BBIOMPATBCA € y4eToM Teo()M3MUYECKO O0OCTaHOBKH,
CKJIaJIBIBAIOLIEICS Ha MaplIpyTe.

5. HaaBoaubli u mnoaBoaublii d¢uior. Bce HamBomHbie H
MOJIBOJIHBIC MOPCKHE CyJa HYXHO 000pyaoBaTh MNPUOOpaMHU,
WHIUIAPYIOMIMMHA  3aX0Jl B T€ONAaTOTCHHBIE 30HBI, HAIpPUMeED,
JIA3ePHBIMH  M3MEPUTEISIME  3GUPHOro zApeiida, a HHCTPYKIHH
SKUIAXEHW JOJKHBI OBbITH JIOMOJIHEHBI TNPaBUJIAMHM TIOBEACHUS B
CIIyJae TIOMa anus B 30Hy. MapmipyThl CyIOB TOJDKHEI BRIOUPATHCS C
ydgeToM reopu3mdeckoil  OOCTaHOBKM,  CKIAJBIBAIOIIEHCS  Ha
MapIipyTe.

Pazymeercs, mnpuBeneHHBIE PEKOMEHIAIIMA HE  SBJISIOTCS
HCUYEPIBIBAIOIINMHE, OHU OyIyT M3MEHSATHCS M JOIMOHATHCS M0 Mepe
pa3BepThIBaHUS Pa0OT MO MPOTHO3UPOBAHHIO U MPEIOTBPAIICHHIO
reonaTOreHHbIX HM3IydeHud 3eMin. DT pPeKOMEHJAIlMH HH B KOeH
Mepe HEe OTMEHSIOT, a BCEro JHWIIb JOMOJHSIOT HCIIONb3YeMBbIE B
HAcTofAIlee BpeMs MeEphl 10 IMPOTHOMPOBAHHWIO MATOT€HHBIX
MIPUPOIHBIX SBICHUH M MUHUMHU3AIIUN UX HETATHBHBIX MTOCTECTBUH.



Pexomendyemple cnocodvl ob6Hapysycenus u Heimpanuzayuu
2€0NAMO2EHHBIX UZTYYeHUll 3eMiu

No | 3ona Ilepuonmu | Herarmsroe Crioco0 oOHapyKeHHS Crioco0
HOCTh BO3JIEHCTBHE HelTpanm3anuun™
1. I'eonarorenusie 30861 Majoii | ITocTrosH- VxynaueHnue Bronoxanys; Pasmernenue
MOILIHOCTH B KBapTHpax HOE U 3710pOBbS T hepeHInATHHBII MIPOBOJIOYHBIX
W CITY)KEOHBIX TTOMEIICHHUIX CITOH- JIrOIe MarHUTOMETp HENUTpaJIN3aTOPOB
TaHHOE B TIOJ[BaJIaX WJIA B
CaMHX TTOMEMICHHUSIX
2. [laTorenHsle u3myyeHus CnoHTaH- Paspymenue HWccnenosanus reono- Pasmemenue
cpenHel U BBICOKOM HOE 3MaHUI THYECKON 00CTaHOBKH Ha MIPOBOJIOYHBIX
MOIITHOCTH B >KHJTBIX Tpaccax, KOHTPOJIb 3a HENUTpaJIN3aTOPOB
MaccUBax U MPOU3BOJCTBEH- MAarHUTHBIM T10JIEM B TIOJ[BaJIaX WJIA B
HBIX TIOMEIIEHUAX CaMHX TTOMEIICHUSIX
3. [laToreHnHsle n3myueHus Ha Tlepuoau- TToBbIIEHNE Bronoxanus; VYxitaaka npoBooy-
aBTOJIoporax gecKoe aBapuifHocTH | muddepeHITnaTbHBIIT HBIX HENTpanIn3aTopoB
MAarHUTOMETP Mo 000YrHAM JIOPOT 1
Ha Joporax
4, ITaTorenHoe usnyueHue B CnoHTaH- ABapun, KonTposns 3a u3mMeHennem | Ykiajaka npoBOJIOYHBIX
maxTax HOE o0pymeHus, MarHiTHOTO TIOJIS 1 HENUTpaJIN3aTOpOB Ha
TOXKaphbl OTKJIOHEHHUEM JIa3epHOI0 0Ny, CTEHaX U IOTOJIKE
JIyya OT IIeHTpa TYHHeJs.
5. [TaTorenHoe uznyueHue Ha OrtHoOCH- Karactpodsr Wccnenopanus reoso- M3menenue mapiupyra
Tpaccax CaMoJIeTOB U TEJIBHO M HCUYE3HO- THYEeCKOil 00CTaHOBKH Ha 1 BPEMEHU BbLUIETA
Kopaoeit penkue BEHUS Tpaccax, KOHTPOJIb 32 caMoJieTa WId BBIXOoa

M3MEHCHUSMH Mar-
HUTHOT'O TOJIST 3eMITH;
yCTaHOBKa Ha OOpT
JIa3epHOr0 JIaTYHKa

CyIHa U3 IOpTa;
W3MEHEHHE Kypca Ipu
JIBH)KCHHUH.

* Bo Bcex Clrydasax uenecoo6pa31—10 T'€0JIOrH4€CKOC KapTUPOBAHUE 30H.




Hpunoxenue 1. 'eonarorennblie ABJIeHUA HA
MOBEPXHOCTH 3eMJIn

1.1. Kpecm Mockewt

Ha Tteppuropuun MOCKBBI TONTOpa JCCATUIICTHS TOMY Ha3al
clelaH KOCMHYECKUH CHUMOK, Ha KOTOPOM IIPOSBHJIUCH CTPAaHHBIC
nmoyiocel,  opueHtupoBanHeie ¢ 10-I0-3 wa C-C-B [1].
CHeKTpo30HaNbHBIA ~ CHHUMOK  OTpa3uj  HEOOJBIIYI0  BCIBIIIKY
TEKTOHMYECKOM AaKTHMBHOCTH 3E€MHBIX HEAp, MPUYEM B YCIOBHSIX
AHTHUIIMKIIOHA. TeMHBIC MOJIOCH YepPEeOBAINCH CBETIIBIMU, IIIMPHUHA UX
cocraBuia mopsaka 1 kM. [Ipu aHamu3e BBISBICHHBIX OOpa30BaHMIA
CTaJI0 SICHO, YTO OHH COBMAJAIOT C JPCBHCHUIIMMH pPa3jioMaMU
KpucTajunueckoro ¢ynaamenta. Camasi MOIIHAS I10JIOCA MPOTIHY-
JIach C 10Ta Ha ceBep, MPSAMO Yepe3 UCTOPUIECKUH IEHTP TOpoa.

M3yuenne B3aUMOCBSI3M TMOMOOHBIX IOJIOC C COXPAHUBIIHMICS
MACbMEHHBIMU JICTOMMMCSIMHA Ha TEPPUTOpUH MOCKBBI T0Ka3aJio, 4TO
HEObIBAJIOM MOIIM yparaHbl, TPO3bI, 3EMIICTPSICEHUS M TOXKAPHI
TUTAHTCKUX MaciTaboB ObUTM TOMOrpaMuecKHd MPUYPOUEHBI K
pationam Kpemms, Bappapku, Wnbpunaku, 3apsnes, 3aMOCKBOpPEUBS,
Kwurait-ropona, memHemneit Jlyosaku, Crapoii u HoBoit muromiamei.
['eonornuecku onpeaeaeHo, yTo ¢ 3arnajaa Ha BOCTOK LIEHTP MOCKBBI
paccekaer MolHeHmmii ApeBHMi paznoMm, a ¢ HO-FO-3 ma C-C-B
TakoOl >K€ TUTraHTCKUWA pasjioM, TOXE 4Yepe3 ILIEHTp Tropoja Ha
BBIIICYKa3aHHBIX TEPPUTOPUSIX, 00pa3ys KpecT. MIMEHHO MO 3THM
pasjioMaM M3 HEAP IUIAHETHI MOCTYMAET MOTOK DHEPIHH, KOTOPBIA U
dbopmupyer OypHbIe aTMOC(EPHBIC TPOLECCHI.

Jleronucanne B MoCKBE YCTaHOBMJIOCH CPaBHUTEIHHO IO3]THO.
Crnemyer IOMHUTB, YTO B OTHE IMOXKapOB T'MOJIM KHUTH W JIETOIUCH,
COXPaHUJIOCh X COTHIE JOJNH MPOIEHTA.

B Tpowumkoit nerommcu 3a 1280 r. B MoCKkBE OTMEUEHBI
HEOBIBAIBIC YparaHbl M TPO3BI («MHOTO JTIofel u36u rpom»). B Xl
Beke Ha 40 JIeT ycTaHOBHIIACH dKCTpeMajIbHas d1oxa. «bymryior Oypu,
BO BpeMs KOTOPBIX THOHET MHOXKECTBO Jtojielt n ckora (1280, 1299,



1300). VYparanHble TOPBIBBEI BETpa TOJHMUMAIOT B BO3IYX MHOTHE
JBOPBI H YHOCAT MX BMECTE C JIIOJbMH U BCeM ObITOM» CBUPENCTBYIOT
noxkapsl. «3 mas 1331 r. cropen Kpemnes». B 1337 r. B Mockse «Bce
MOTOpe U TOTJa e Hauje NOXKIb cuiieH». 1365 r.: «3aropeics ropof
Mocksa... or Yepromoppio moropen mnocag Becb W Kpemnp u
3apeubey. [TomobHOe e cnyumnoch 21 urons 1389 ., B 1396 1.

B nepuoapl TakuX TEKTOHUYECKUX MPOsIBIEHUN B MOCKBE CcTOSIIH
MOJISIPHBIE CHSHUS: «OT IMOJNYHOIIM M /IO CBETH SIBIJIUCH OTHEHHBIC
CTOJNIBI, & KOHEI| UX BBEPXY KU KPOBb». MOCKBa MpPU 3TOM OISThH
notia cropana (1401). Yacto B Te e roAbl U Ha TEX XK€ MECTax
ciydaiauch 3emiierpscenus: «Tos xke ocenu, 1446 r., oktsa0ps 1 neHb,
B 4Yac HOIIM TOH moTpsicecs rpag Mocksa, Kpemibs u mocag u Xpamsl
mokosedanacs.

Ha tom xomme, Thme wmccrapu cTpousiack MoOCKBa, Ha Kpecrte
Pa3IOMOB AKCTPEMAaJIbHBIC SIBJICHUS IPOTEKAIU BecbMa OypHO. «1460
r. 13 utons B 6 4ac IHA C 3amaja MmosBWJIACh OYEHB IPO3HASI U TEMHAs
Tydya M Ha4ajiach HeOObIUaHO cuiIbHast Oyps. Byps paspyinia MHOro
3laHUl... OT CTpamHoil OypH, MOPHIBOB BETpa, PackaToB TpoMa H
MOJIHUHM Tpsciach 3emiisi». Takoe ke ciayumnoch U B 1469 r. 30
aBrycTta — CHJIbHAsi Oyps C TPajioM M TPO30ii: «TOpAIIME TOJIOBHH U
OepecTy no0pe jaanede HOCHIO 3a MHOrO BepcT». MoCKBa BHOBB
croperna Besl.

BypHas akTHBHOCTB HeAp MposSBUIIACH 3eMileTpsiceHrneM B 1471 r.
Ha apyroii rox 20 utonst «Oypst Obljla BENbMH BEJHKA, OTOHb METAJI0
3a ceMb TBOpoB Ooiee. C IMEepKBEH 1 XOPOM ClieTaal Kpsimruy. [loxap.
Tekronuka mpocto pa3bymeBanach: 1474 r., BECHOM ObUT «TpyC B
rpane MockBe... Bo Bpems 3eMIETpACEHMs] PyXHyJIa [OYTH
noctpoenHas 1epkoBb CB. boropomutsl. IloTpscincs Bce Xpambl, U
Kosebanach 3eMiisi». 3UMOW M OCEHBIO BO3HHKIIN TIOJIIPHBIE CHUSHUS.
Bypst 1477 1. 1 ceHTSAOps: ¢ rpo30ii: «ObUI IPOM BEIUKUH 3em0». OT
yIapoB MOJTHUM YAl «TJIaBa IEPKBH U IIesl M 3eMJIsl TIOKoiebanach
OT TPEMEHHUS CTPAITHOTO».

B 1481-1486 rr. MockBa ropena exeromHo, B1493 r crpamHbie
noxkapel 15 ampens, 6, 16 u 28 wronst Bo BpeMs CHIBLHOTO BeTpa
croperna 0ojbIas yacts ropoma. B 1495 u 1507 rr. ropenu «1romu u



KHUBOTBl HeyncieHHO». To ke ciyumnock B 1530 r. OcoOeHHBIM
Bbianicss noxap 21 utoHs 1547 1. Bo BpeMs Oypu: «OBICTH Oyps
BEJIMKa U MOTEYE OrOHb SIKOXKE MOJNHUS». TpH rofa B TOpoae CTOSIIN
nossipHble cusHuA. bypu ¢ moxxapamu 1565 r. — Hernunka, 1566 1. —
B30IIUIa Tydya TEMHa M CTaja KpacHasi Kak OorHeHHas»; 1584, 1591,
1594, 1599 rr.: «8 Kurtae-ropoae BbITOpenu Bce IBOPHI U JIABKH BO
Bcex pafgax 0e3 ocraTky u Ha ropojke kponu. M He nzowiTh B Kutae-
ropojie HUYTO OT TOTO MOXKapy, HUA EIUH JIOM.

HeoObruna Oypst 1604 r., mpuuem «Ha MOCKBE cpe/iv JieTa BhIMall
CHET BEJTMKU U MOpPO3 ObLL...». [lonspHoe cusinue B deBpane 1626 r.,
a 3aTeMm moxapsl. bypu u moxapsr 1631, 1633, 1649 rr.: «bonbmioif
noXkap, B pe3yibTaTe KOTOpOro He ocranoch B bemom ropoae HH
€IMHOro Kojlay. JOTO B KaMeHHOM-To ropozae! HerpyaHo 3ameTuTs,
YTO HAmacTsIM TO/IBEpXKEHa He YacTh ropojia K 3anany ot Kpemus, HO
K BOCTOKY — Ha paszjoMmax. 3/Iecb B y3Jieé pa3JIOMOB CKayKOOOpazHO
B3JIBIOJINBAIOTCST aTMOC(EPHBIE MPOIECCHl, TYYH BAPYT CTAHOBSTCS
KpPOBaBbIMHU, MOHH3HMPYETCs Cpela, AaKe CIOJIOXH CHSHUH «BBEpXY,
SIKH KpOBb». A Bellb moxkap B Mopdiiore, Ha Coduiickoit HabepexHOi
HanpotuB Kpewmmss, B roctunune «Poccusi»y, moxap B 3aHUH
Camapckoro YBJ[ 1 Bo MHOTHX IpyrHX MeCTax — TOTO K€ Xapakrepa
MPOIIECC MOHU3AIUH CPEJbl, BOCINIAMEHEHHS OT MU3JIyYeHHI B MECTax
pa3ioMOB, pe3Koe IMOBBINICHHE TEMIIEPATyphl JI0 «IUIABICHUS MEIH
KookosioB B 170 mym MTHOBEHHO», TPHYEM TOPUT KaMeEHb,
JIECTHUYHBIE TpoieThl, B Kpemie kaMHM B CTEHE HaKaJSJIMCh
nokpacHa. OroHb pacrpoCTPaHSIICS MTHOBEHHO U 10 CITHPAITH.

OrHeHHbIe SBJIEHUA: OArpoBBIM TyMaH, CTOJNOBI IJIAMEHH, Iapbl
OTHSI, OTHEHHBIE S3bIKa, TOJIBIXAIOIINE 110 TPEOHSIM TOp OTMEUCHBI U B
XX B. Ilpu 3emmnerpscenusx B Tokno, Tammane (KHP), B Ywmn,
TamkenTe M T. 4. BTopoill BaXHBII MOMEHT — 3TO BHE3AIIHOE
paciuIpeHye IoNI0Ck! BAOJb Pa3IoOMOB Ha HECKOJIBKO KMIIOMETPOB, 110
KOTOpOMY KaTHUTCs BaJl CMepya U yparasa.

Taxum 00pa3oM, XOTS CEroiHs MOCKOBCKHE Pa3oMbl IPUTHXIIH,
YyTh «3aCBETHJIUChY» B IIUPUHY Ha | KM, HO IpH JIOKAJIBHBIX
000CTPEHUSIX TEOMUHAMHUKH CIIOCOOHBI 3aXBaTHUThL IOJIOCY B 3-4 KM
LIMPUHOM, YTO M HOATBepxkAaeT ucropus. llpuuem Oypu c r00BIX



HalpaBJIeHU CTATUBAlOTCS B LEHTp ropoaa. Ilo roxHOMY Kparo
MoOCKBBI WMeeTCSl KPYMNHBIH CyOIIMPOTHBIA pPas3iioM, a K CEBEpo-
3amagy OT LEHTpa CTONMHUIBI OTCIEKEHBl €lle TPU CBETAIIUXCS
paznoMa. B reokaractpoduueckoil 3oHe pacmoioxeHbl: Kpemib,
roctuauna «Poccusy», yma, kommnekc 3nanuit @Cb, IIpasnenue Lb
Poccuu, Onumnuiickuit koMmriuieke, bensiid 1om, Mapus, mMocoiasCTBa,
3aBoasl 3UJI, «Cepnm u MoJoT» M COTHH JApYTUX, OIAcCHBIE
MPOU3BOJCTBA, HUHCTUTYTHI JlabopaTopuu, OcTaHKuHCKuH Tenenentp,
Bamns, 60IbHHMIIL, IIKOJIBI, )KUIIbIE 37aHUS. . .

A Benmpb UK — 31M0Xa KaTaKJIM3MOB Ha HOCY. «3aTpsceTcst 3eMIIsi»
U Kak Oyzaer paboTtaTh Cily)kOa CriaceHus, KOJU IuiaMs OyJeT MeTaTh
3a BEpCTY, a JIIOJM, MAIIMHBI ¥ JIECTHUIIBI OyIyT KPYTUTHCS B BO3IyXE
Y BBIMAJaTh B OKPECTHBIX 03€pax U Jiecax».

Ouenb BakHBIII MOMEHT. Hezpa Hebe3pa3nnyHbl K SIepHBIM yCTa-
HOBKaM, JHEPTeTHYECKHM M JJIEKTPOHHBIM CHUCTEMaM, TPyOOIpoBO-
JaM M MHOTOMY Jpyromy. imeercst Haie)kHOe CBUIETENBCTBO JIFOIEH,
KyZa YMHEE CErOHSIIHETO YEJIOBEUECTBA: «Y HAC 3TO YCTaHOBJIECH-
HBId (aKkT, 4TO MarHeTm3M 3eMIId TPOU3BOJUT BETep, Oypro H
JOX/b... W CYIIECTBYET CHUJIbHEWIIas CBSI3b MEXKJY MarHeTu3-MoM
3eMJIH, TIEpEMEHAM TOTO/Ibl M YETOBEKOM». JJ00aBHUM — M K H3JIEIHUsIM
ero pyk. B Mockse «4epHOOBIIEH» MHOTO, HO XBATHUT OJTHOTO.

3aKOHOB, TPWYMH, TEPUOJIOB M IHKIOB TaKUX SIBIICHWHA HayKa
moka He 3HaeT. Mbl HaOmonaem cieactBusa. OHHM ObUIM M TPAAYT
o0s13aTeIbHO M BHe3anmHo. CTpalHee, 9TO UX HET ceidac, U MBI K
3TOMY TICUXOJOTUYECKH HE TOTOBBI.

1.2. Ceiicmonozuueckasn cumyayus Mockogckozo pezuona u ee
6030eiicmeue Ha UHPPACMPYKIYpPY 20p00a

MockBa  pacroiloXeHa Ha  CTYNEHH 10  TIOBEPXHOCTU
KpHCTAUTMYECKOro  (pyHJaMeHTa, MPOXOASAIIEr0 B  MIHPOTHOM
HalpaBJICHUM dYepe3 IEeHTp Tropoma. AOcomioTHas TiyOwHa
TTOBEPXHOCTH (DyHIaMEHTa CeBepHee CTyIeHu cocTamisier 1,4-1,6 km,
10XHEe oXoauT 110 2.5 kM. CTyreHb orpaHuveHa cepuell MUPOTHBIX
rryOuHHBIX (10 40 kM) 30H pas3imoMoB. BeineneHbl TITyOWHHBIE



paznomel C-3 — }O-B mpoctupanmuii, KOTOpblE COBMECTHO C
HIMPOTHBIMH 00pa3yIoT Psili «y3J10B» pazinomMoB. Hambonee xpymHble
W3 HHUX BBIJIETICHBI O] HEHTPOM MOCKBBI U XOpOLIEBCKHM PaiOHOM.
3aperucTpupoBaHO 5 MECTHBIX 3€MJIETPSICEHUH, SMULIEHTPBI KOTOPBIX
pacmonaratotcss B XOpOLIEBCKOM paiioHe. 3aMKCHUpOBaHBI JECATKU
MECTHBIX MOCKOBCKHX 3EMIICTPSICEHUH, pSA W3 HUX TMpHBET K
CEPbE3HBIM PA3pPYLICHUSIM W MOBPSKACHUSAM 3JaHHW, KOrjJa HX
AMUIEHTPBI HAXOIMIUCH 101 HUMU [2-9].

3a mocinegHHe JECATWIETHS Ha TEeppUTOpUU T. MOCKBBI
3apeructpupoBaHo 8000 ciydaeB nmedopManuii  MHKEHEPHBIX
COOpPY)KEHUH, CONMPOBOXKIABUIMXCS  pas3pylIeHUsMU 3AaHUH U
YeloBeUeCKUMHU kepTBamMH. M3 ostoro wuymcma 1400 ciydaes
nedopmanyy BHI3BaHO MPUPOAHBIMU (PAKTOPAMH, KOTOPHIE CBS3aHBI C
MeJIEHHBIMU OCEAaHMUSIMH 3€MHOW ITOBEPXHOCTH, COCTABIISIOIINMHU OT
1 1o 14 M B roz.

B pesymbraTe TOCIEAHHMX ~ HUCCIENOBAaHWM, IPOBEAEHHBIX
E.B.bapkoBCkUM,  yCTaHOBJIEHA  B3aMMOCBSI3b  IOBEPXHOCTHBIX
nedopMaluii ¢ TIIYOMHHBIMU pa3jioMaMu I'. MOCKBBI.

B mocnennee Bpemsi Ha TeppuUTOpuHM T. MOCKBBI HAaMETHJIOCH
YBEIMYEHUE CEHCMOTEKTOHMYECKOM AKTHMBHOCTH, ITPOSBUBLICHCS B
psAzie OMACHBIX, XOTA U JOKaJbHBIX 3eMJIETPSICEHUN.

B oTnenbHBIE TOABI PETUCTPUPOBATIOCH 10 15 ceficMonposiBICHMIA.
[MpumepHO TpeTh W3 HUX, KOTJA OIHUIEHTPHl OKA3bIBAIMCH TIOJ
3aCTPOMKOM, MPUBENU K Pa3pylIEHUIO WM TOBPEXKJCHUIO 3aHUNA U
KOMM YHUKAIIW:

— moBTopHoe (Tmocie 1933 1.) cunmpHOE pa3pylieHue KUIoro JomMa
o yi. Ocunenko B 1967 roxy ¢ MHOTOYHCIICHHBIMU JKEPTBAMH;

— pa3pbIB HOBOM TeroneHTpanu B O4akoBo B 1986 1.;

— 1. DHTY3HacToB B 1987 1.;

— B.Ilonsnaka B 1988 r.;

— CrapoMoHEeTHBIH 1iep. paspyiieaue goma Ne 36 B 1991 r.;

— cubHOE 3emuterpscerne 1990 r. B paiione MaTBeeBCKOe, COTpsI-
caBmiee 12 cexynn HOro-zamam MOCKBBEI M TIOBTOPHUBIIEECS dUepe3
HECKOJIbKO MHUHYT;



— IBa omacHbeIX Tomuka 1987 T 1992 rr. mog OOHHUM U TEM XK€
aqomMoM Ne 140 mo Kammpckomy miocce co 3HAUUTEIbHBIMU
pa3pylICHUSIMU BHYTPH JIOMa;

— CHWJIBHBIN ceiicmoyaap mox cocemHuM gomoM Ne 146 B 1993 r,
MPUBEIINIA K MHOTOYMCICHHBIM TTOBPEX/ICHHUSIM BHYTPH HETO;

— cepust TomukoB B JleopToBo, cOpackiBaBIIas JIt0JeH C IUBAHOB
B Mapte 1995 r, 3actaBuBIIas MOKUHYTH CBOM JJOMa COTHU *KUJIBIIOB
JI0 TIOJTYHOYH.

LepkoBHO-HCTOpHYECKHE XPOHUKH 3adukcupoBamu B 1474 T.
paspymenne YcmeHckoro cobopa MockoBckoro Kpemis, 1mo-
BHJIUMOMY, MECTHBIM 3emiieTpsiceHueM («l Oe Tpyc BeIuKuii;).

HacropakuBaer TOT (akT, 4TO JOCTATOYHO CHUJIHHBIE TONYKU
CTaJId TPOSBIATHCS C OYCHb MalbiM JUII MOCKBBI BPEMEHHBIM
WHTEpBaJioM: Lenbld poit (8) 3emierpscenuit B 21-24 gaca 2 mapra
1995r. B paitone JledopToBo, cOpachiBaBIIUX JIIOACH C KpoBaTe u
3aCTaBUBILIUKA JKUTENCH TpeX IOMOB HOUEBATh HA YJIHIE, U CEpHs
JIOKaJIbHBIX ceicMoynapoB 6 utoHs 1995 r. B paiione TeaTpanbHOM 1.
u wi. Pepomonmu. O0a 3TH paiioHa pPaclONIOKEHBI HAJl y3JIaMU
Pa3IoOMOB, YacThb U3 KOTOPBIX MPOCIEKHUBAETCSA MOYTH O TOBEPXHO-
CTH 3eMiid. B 3THX ’xe 30Hax HaONIOJaroTCs pe3Kue H3MEHEHUs
penseda ¢pynnamenta ot 1 mo 2,5 xkm. [lo maHHBIM TpaBUMETpHHU 00a
paiioHa pacrooXKeHbl Ha TPABUTAIIMOHHON CTYTIEHH.

MecTHble 3eMIIETPSICEHHSI TEXHOTEHHOIO H «B3PHIBHOTO» THUIIOB,
WHTEHCUBHOCTh TOCIEIHUX M3 KOTOPHIX B JIOKAaJbHOW 30HE B psfe
cilydaeB JocTHraer 6-9 0ajioB, MOTYT MPUBOAWUTH K «B3PBIBHBIM»
paspymeHusM JIOMOB, IPOCJIKaM IMOBEPXHOCTH 3EMIIH, OOPYIICHHIO
MOpOJl B KapCTOBBIX 00JAaCTAX, OCOOEHHO MpPH PACHOJIOKEHHH HX B
npeaenax 30H TTyOMHHBIX PErHOHAIBHBIX PA3JIOMOB 3€MHOM KOPBI.

JebopManmsi TPyHTOB, 3aJIETAIONIMX B OCHOBAHMM 3IaHUN U
COOpYXXEHU cTapod MOCKBBI, OOYCIOBJICHBI TaKXe ITOA3EMHBIMHU
KOMMYHUKAIIMSIMA, CO3JAaBIIMMHUCA Ha TPOTSDKEHWM BCEH ApeBHEU
ucTopu MOCKBBI.

Bo3HUKHOBEHHME  CHJIBHOIO  CEMCMHYECKOTO  COOBITHSA, B
pe3yibTaTe KOTOPOrO WHTEHCHUBHOCTH CEHCMUYECKUX KolleOaHuil Ha
TEPPUTOPHH  TIPEBBICHT 5-7 0amioB, MOXET TIPUBECTH K



KaTacTpOUUYECKUM  TOCIEIACTBHSM, TI0  KOJHUYECTBY  KEPTB,
MpeBhIIIAIIUM  UepHOOBUIBCKYIO aBapHvio, a [0 KOJIUYECTBY
pa3pyLIEHUl COM3MEPUMBIM C TIOCIEIHUM 3EMJIETPSCEHUEM B
Snounn. OOBEKTaMM HAMOONBIIEH OMACHOCTH SIBIISIOTCS 3JaHMS
CTapoii 3aCTPOHKH IIeHTpa I. MOCKBBI, 0CI1a0JICHHBIE TPSIIUHAMH.
l'opox MockBa, Kak MPOMBINUICHHBIM MEramoimc ¢ OONbIION
IJIOTHOCTBIO U YHUCICHHOCTBIO HaceJICHUs, HaCBIIICHHBIHN
MOXapOOMAacCHbIMU U TOKCHUYHBIMHU TMPOU3BOJACTBAMH, BKIIOYAIOIIMI
aTOMHBIE MCCJIEJOBATEIbCKUE PEAKTOPbl U  JIPYTHE  OINAacHbIE
MPOU3BOJICTBA, CIICAYET OTHOCHUTh K 0CO00 OTBETCTBEHHBIM OOBEKTaM.
Hwxe npuBeneH mnepedyeHb 3apEerUCTPUPOBAHHBIX M HM3YyYEHHBIX
3eMJICTPSCEHHI Ha TepPUTOPUU T. MOCKBEI u peruoHa B 80-x—90-x rr.

1967 r.

1. 12.1967, 21%®. Omumuentp: yi. Ocumenxo, 77. Iommoe
paspyiieHre JByX TMOABE3I0B JKUJIOrO JOMa, MHOTOYHCICHHBIE
JKEPTBBL. IToBpexenue COCEIHUX 31aHUM. IToBTOpHOE
semiierpscenue. [lepsoe 3T B 3TOM ke Mmecte ObuTO B 1933 1, KOrIIA
OBLT pa3pylIeH XJICOHbIH Mara3uH.

1984 r.

1 HosOps (TouHas nata yrepsua)l984, 2'°. Dmumentp: cesepHas
okpamHa T. Ilomombcka. ABapusi Ha 3aBome [IXM3, paspeB
KOMMYHUKaIM{ B MEKpOpaioHe u T.11. 'y, BuOparmsi, CBeueHue.

1987 r.

1.20.01.1987, 16%. Dmmmentp: mocce DHTy3macToB. CHIbHOE
3emiieTpsceHre Ha (OHE NHKIOHA. PaspyiieHne KOMMYHHKAITHH,
BBIOWJIO OKHA, B 3[IAHUSX TOSIBWJIUCH TPEHIMHBI, aBTOTPAHCIIOPT Ha
mocce pasMeTano B cTopoHsl. Peructporpammser ['T'C yTepsHEL

2. Mionp 1987, 1 wac Houn. Dnunentp: Kamupckoe mocce, 1. Ne
140. CunpHBII TOTYOK BCKOpe Tmocie Tposbl. Ilombpocuino u
pa3pyIImio JIECTHHYHBIE MapIlH, OKOHHbIe Onoku u 1p. llanwmka,
JIIO/T BBIOETAIT HAPYXKY.



1988 r.

1. 25.07.1988, 23%Ommuentp: b. Ilomsnka. Paspyen
CIOPTHUBHBIA Kopmyc mkonsl Ne 583. 3apermctpupoBaHO: C/CT.
«Mocksay, I'TC bapkosckoro. 'y, cBeuenue, ynap.

1990 r.

1. 24041990, 16 Tomuok. DIHUEHTP HEH3BECTEH.
3apeructpuponano ['TC.

2. 06.1990, 11%. Onunentp: IOro-3anmag MockBbel, p-H
MaTtBeeBckoe-OuakoBo-JIGHUHCKUIT MPOCTIEKT — JABa 3eMIIETPACEHUS
Ha paccrtosHuu aApyr oT Jgpyra 14 km. CuibHble COTpSICEHHA
OLYINAJUCh IIOYTHM IO BceMy ropoay. B MarBeeBckoM mananu
CTaTy3Tku co mkadoB u Ap. npeamerbl. Jlroau BeIOCranw WIH C
MEPBBIX A3TakeW BBINIPHITHBAIM B OKHAa Hapy)Xy. ABTOMOOWIM Ha
Joporax MPUTOPMAXUBAIM W3-3a «packaykd. CHIIBHBIA Ty,
3ariayIIaBIINi IIyM YIUIBI, BUOpAIHS, yAAPHL.

3 8.06.1990, 11"*'. Poii semmnerpsicennii mexay M.SIpociasiem
u Mockgoii. 3apeructpupoBano ['TC, c/ct. «OOHUHCKY, «3eMIIs.

1991 r.

1. 12.03.1991, 12%°. JlokampHOe 3emierpsiceHre. DIUIEHTDP He
onpeneneH. 3apeructpupoano I'TC.

2. 08.04.1991, 10%. Craboe 3emmerpsicenue. JIHLEHTP HEH3BeE-
crel. 3apeructpuposano ['CC.

3. 12.04.1991, 01%. Drmnentp: r. CacoBo, Psi3aHCKOI 06IACTH.
MHOro4McieHHbIE pa3pylICHUs, aBapUU, Pa3pbIB KOMMYHUKALIUM.
CunbHas BuOpanusi, Ty, cBedeHre. B 3emie oOpa3oBanack BOPOHKA,
ucueszsno 1800 TonH mopomsl. OAHOBPEMEHHO B 7 KM 00pa3oBajiach
BTOpas BOPOHKA BBIOpOCA IPyHTA.

4. 16.05.1991, 22%. Drumentp: CrapoMoHeTHbI mep., 36.
CunpHOe  paspymieHue  3maHus.  [yn,  cBedeHue,  yaAap.
3apeructpupoBaso c/ct. «Mockea, [TC.

5. Jlero 1991. Cepus 3emierpsceHHMi 3aeCh >Xe. BuOparms,
MaHUKa, JIIOM BEIOETaIN HAapyXy Ha yiI. OXOTHBIN ps.



6. 30.07.1991, Bpems «cOuto». Cepusi TOMYKOB, SIUICHTP HE
u3BecTeH. 3apeructpupoBano ['TC.

1992 r.

1. 04.01.1992, 02%. CeitcmonposiBnenne. DIUIEHTP HEU3BECTEH.
3apeructpuponano ['T'C.

2. 31.01-01.02.1992, 21%-04%*. Cepus TOMUKOB. DHHIEHTP
Hen3BecTeH. 3apeructpuposano ['T'C,

3. 08-09.02.1992, 22%-01°. Cepus tomukoB B paiioHe
Benopycckoro Bokzana. Bubpamnus, 3ByKu BBICTPENOB, MAHUKA CPEAH
sxkutened. 3apeructpuponano ['TC.

4. 01.04.1992, 12” Tomdyok. DNHIEHTP HE OMPEICICH.
3apeructpupoBano [TC.

5. 23.04.1992, 11%. Bnuskoe 3emierpscenne. DNMUIEHTP He
ycraHosiieH. 3apeructpuposano ['TC.

6. 24.04.1992, 11%*. 3emuerpsicenue. DIHUEHTP HE OMPEIENCH.
3apeructpuposano [TC.

7. Uronp 1992, 2 gaca moun. Dnunentp: Kammpckoe mocce a. No
140. CunbHBI TOIYOK BCKOpE TOcie Tpo3bl. Pa3pylieHsl BHYTpEeHHME
crensl. OxHa u T.11. CBEUEHHE, Ty, TaHUKA JIF0I1 U3 COCETHUX TOMOB
BbIOeranu Hapyxy. 3apeructpuposano ['TC.

8. 26.08.1992, 15% Tomuok. DNHUEHTP HE OMPEIEICH.
3apeructpuposano ['TC.

9. 27.08.1992, 12%®. Tomuok. DIHUEHTP HE OIPEIEICH.
3apeructpuposano ['TC.

10. 9-18.12.1992. Cepust 3emieTpsiCEHUH, TOJIYKOB B TEUCHUE
HECKOJIBKMX HOYeH B paiioHe SIxkumaHku. CIIy>KHTENH IepKBH HOYBIO
BBIOeTamM U3 xpama. [lanuka. 3aperucrpuposano ['TC.

1993 r.

1. 01.1993, 21%. Bmuuentp: yir. Kpacuas Ilpechs, x. Ne 9/5.
B3peiBHOE pazpymienne ngoma. [lpupoma mporecca a0 KOHIA He
BbIsicHeHa. [IpOyKTOB «B3phbiBa» HEe 0OHApPYKEHO, Ta3a B 3/IaHUM HE
os110. 3apeructpuponano I'T'C, mabopaTopueit PrikoBa.



2. 31.03.1993, 1%°. Dmurentp: yi1. Mukmyxo-Maknas. CHibHbIH
Tom4oK. Paspymeno 3manue marasuna. CBeueHue, 3BYK BBICTpeENa W3
nymkd. Peructpanuu He ObUTO.

3. 31.03.1993, 16%. Dmumentp: Kammpckoe mocce — SceHeBckas
yauna. CHIBHBIM TOTYKOM Pa3pyLIMIO MOA3EMHbIE KOMMYHHKAIIHH.
3apeructpuponano [TC.

4. 09.04.1993, 19%°-23%. Snuuentp ne onpenenen. Cepust (10 5)
Tom4KoB. 3apeructpuponano I'T'C.

5. 05.05.1993, 20%®. CuibHBIH TOTIOK. DIMHULEHTP HE OMPEIEICH.
3apeructpupoBano [TC.

6. 13.07.1993. 20%°. Drmuentp: Kammupckoe mocce, 1. NeNe 140,
142, 146. CunpHBIA TONYOK IOCIE T'PO3BI, CBEUCHUE, MOBPEKICHHUE
3manusi Ne 146, paspyllleH MyCOpOIIpPOBOJ, €CTh IOCTpPaJaBIIHE.
3apeructpuposano ['TC.

7. 24.07.1993, 18%. Ceiicmomnpomecc, peskuil  BCIUIECK
MuKpoceiicMm. OnuueHTp He usBecteH. [T C.

8. 02.09.1993, 13%. CusbHble yaapbl. DIHMIEHTP HEH3BECTEH.
3apeructpupoBano ['CC.

1994 r.

1. 17.02.1994, 5%°. Drmnentp: Antydbesckoe mocce. PaspyieHo
kape «Munytka». CHIIbHBIA TyJ, CBEUCHHE, yAap. 3amucedl c/crT.
«MockBay HeT.

2. 07.09.1994, 17* Dnurentp: Boixuno, yin. Copmosckas. Tpu
ceiicMoy1apa pa3pyIIniiy 34aHAe OTJ. MIJTUIUH. TOMYKH OIIYIIaINCh
Ha pacCTOSHMU 2-X KM. B MUKpopaiioHe pacKauMBalMCh JFOCTPHI.
[Moru6so muoro srozei. Perucrparms ['T'C He Benach.

1995 r.

1. 02.03.1995, 21%-24%  Dmuuentp: p- Jledoproo, i
YxTomckoro — I'ocriuranpabii Ban. Cepust (110 8) 3eMIIETpsCEHUT.

2. 6.06.1995, 2%-3%  Tpu semmerpsiceHms. DIHMIEHTP: IUL
PeBomrorun — roct. MockBa. CuinpHast BUOparwst mof 3manueM (1o
TTOKa3aHUsIM JASKYpHOH). Perncrparms He Benacs.



3. 27-29.06.1995, 23%°-3%  Cepus TomuKOB Tam  iKe.
3apeructpuponano ['TC.

4. 02.10.1995, 01°-02%. CeiicmonposiBiIeHre.  DMULEHTP
HensBecTeH. Jlabopatopust Prikosa.

5. 03.12.1995, Bpems «cOuTo». CHUIBHBIA TOTYOK. DTUICHTP HE
ompeneneH. 3apeructpupoBano ['TC

6. 17.°12.1995, 02%®. Tomuok. DNHUEHTP HE OMPEIEICH.
3apeructpupoBano ['TC.

7. 17.12.1995, 17%-17".Jga Tomuka. DmMIEHTp K IOTY OT
Mockssl. 3apeructpupoBano ['TC.

1996 r.

1. 13.08.1996, 14°-18%°. Cepus 3T moj aAMUHHCTPATHBHBIM
3manrieM roct. «aTypuct» um ['eomormueckum wmyszeem. CuibHas
BUOpanus, TyJ, NaHuKa. [lOANpPBITMBaIM CTOJBI, KOMIIBIOTEPHI.
3aperucrpupoBano Jiaboparopueii A.B.Prikosa.

[ox Tepputopueit MOCKBBI HAXOJUTCS MHOMKECTBO OONIBIINX H
MaJIBIX PAa3JIOMOB, a €€ LEeHTpaJbHas 4YacTb HAXOAUTCS Haj
TepecedeHreM JIByX BechbMa KpymHbBIX pa3iaoMoB («Kpect MockBBD»).
AKTUBH3aIHSI TEOMATOT€HHOTO M3ITyUEHHSI B 3TUX MECTaxX B MPOILIOM
NPUBOMIIA K  KPYIMHBIM  3€MJIETPSICEHHAM W TOXapawm,
YHUYTOXKUBIINM MHOTHE TIOCTPOUKH B COOPY>KEHHS.

1.3. Uepnoovinockaa mpazeous

UepHOOBIIIBCKAS TpareAust — B3pPbIB aTOMHOTO peakTopa Oioka No
4 Yepuobsuibckoit ADC mpomsornen 26 ampenst 1986 roma [10-14]
MomHbIH B3pBIB BRIOPOCHII M3 pPEAKTOpa IMPAKTUICCKH BCE €ro
COZIEPKMUMOE, CO3/aJIOCh THUTAaHTCKOE pPaJWOAaKTHBHOE O00JaKo,
KOTOPOE 3apa3uiio OKPYKAIOIIYI0 TEPPUTOPUIO Ha COTHU KHIIOMETPOB.
IIpaBaa, xaractpoduueckue wmacmTaObl YepHOOBUILCKOW aBapuu
MPEKPaTUIIM CIIOJI3aHUE MUpPa KO BCE YHUUTOXKAIOUIEH AJ1epHOI BOIHE.



Ha muorux ADC u y Hac, u 3a pyoexoM, B yactHocTH, B CIIA,
HEOJTHOKPATHO IMPOUCXOAMIN KPYITHBIC aBapuu, HO YepHOOBUILCKAs
aBapuisl UMEET OT HUX KapJMHAIBHBIC OTIINYHS.

OTH  OTNIMYMS  3aKIIOYAINCh B ONEPEKAOIIUX  BHOpaIHsX,
COIPOBOXKIAIOIIUXCSI CEPUEH TOXKE OMEPESKAIONIUX TIYXUX XIJIOMKOB-
B3PBIBOB M OCJICIUTEIBHBIX BCIBIIIEK. 1 TONBKO 3aTeM moCienoBanu
JIBA OCHOBHBIX, TOXE TJYXHX, B3PBIBOB-BBIOPOCOB, KOTOpPbHIC
BBIIIBBIPHYJIM U3 PEAKTOPa MPAKTHUECKU BCE €TI0 CONEPKUMOE.

OdunmaneHas Bepcus aBapud CBOJWIACH K Pa3roHy peakTopa
PBMK-1000 Ha MrHOBEHHBIX HEWTpPOHAX BO BHEIUTATHON CHUTYallWH.
Karactpopa YADC paccmarpuBaercss cyry0O Kak TEXHOTCHHas,
OTATOIIICHHAS YeIOBEUYeCKUM (akTopoM. McciienoBaHUSIMU NPHYUH
aBapuu Ha 4-M sHeprodmoke YADC mo ropsiuum cineiam B Havaie Mast
1986 roma ycTaHOBIIEHO, YTO 3Ta aBapus IPOH3OLLIA B pe3yibTaTe
HEKOHTPOJIMPYEMOI'0 Pa3roHa PeakTopa, T.e. Oblila MOIIHOCTHOM, YTO
OBLIO OATBEPXKICHO Mo31Hee B uHpopMmaliuu 1t MATATD, u uro k
pPa3pyIICHUIO PEaKTOPHOM YCTAHOBKH IPHUBEIO PE3KOE BO3PACTAHUE
MOIITHOCTH peakTopa.

[Mocnenuue ad3anp! u3 goknana 8 MAIATO:

«Uepe3 HEKOTOpPOE BpeMs IOCIE€ Hayajga HMCIBITAHUN HAadaioch
MEIUIEHHOE ITOBBIIIeHne MOIHOCTH. B 1 gac 23 muH. 40 ¢. HaYaIILHUK
CMEHBI OJIOKa J1ajl KOMaHIy HakaTh KHONKy A3-5, mo curHamy
KOTOPOW B aKTHBHYIO 30HY BBOJATCS BCE PEryJIUPYIOIIAE CTEPKHH
A3. CrepXHM TONUTM BHH3, OJHAKO 4Yepe3 HECKOJIbKO CEKyH]
pa3mamuch yaapbl, U OIEpaTop YBUIEN, YTO CTEPKHU-TIOTIOTUTEITH
OCTaHOBMJIUCh, HE IOM/IS 10 HUYKHUX KOHIICBUKOB.

...I1o cBHETENHCTBY OUCBUIIEB, HAXOIUBITUXCS BHE 4-T0 OJI0Ka,
npuMepHo B 1 gac 24 MUH. pa3gaiuch IMOCIENOBATEIBHO IBa B3PHIBA,
HaJ 4-M OJOKOM B3JIETENIM KaKHe-TO TOpPSIINe KyCKH M HCKPBI, 9acTh
13 KOTOPBIX yIasia Ha KPBIITy MAaTHHHOTO 3aJ1a ¥ BBI3BAJIA TIOXKAPY.

IIpomyKkTel HmeIeHUS B aBapHHOM BBIOpOCE TEpeMEIainuch Ha
CeBepo-ceBepo-3alaj M Ha BOCTOK depe3 A3uio K SlmoHnu u manee
yepe3 Tuxuii okean k CIIIA ma Bwicore 7500 M. UepHOOBUIbCKHE
BbINaIcHUs ObLTH OOHapy»KeHbI Takke B HoBocubupckoi, MpkyTckoit
1 CeMUnaIaTHHCKON 00IacTsIX.



Boo paszpaGotaHo 1Ba CIeHapusi OTHOCHTEIBHO OCTAaTKOB
TOILIHBA.

Ilo 1-my cuenaputo B pesynpTarte aBapuu 4-ro sHeproOnoKa Ha
YADC ocranocs nopsiaka 97% Ttonnusa U Tonbko 3% okas3anoch BHE
cranmuu. [lo 2-My cheHapuio COOTHOIIEGHHS IPOTHBOIMOJIOKHEI.
OnHako cieayeT KOHCTaTHpOBaTh, 4TO 1-H clieHapuii OCHOBaH Ha
MPEANOIOKEHUIX, HE OTPAXKAIOIIUX PEANBHON TEIJIOBOM KapTUHBI U
onrpainucCh Ha OSKCICPUMCHTBI, OCHOBAHHBLIX HC Ha JOCTOBCPHBIX
HU3MCPCHHAX, a Ha BOJIOHTAPUCTCKUX ACKIapalrdaX TEIIJIOBBIX
pPacxXoJHBIX MapaMeTpoB, OKCIEPUMEHTAIbHO 3a(UKCHPOBAHHBIC
BapHallMd KOTOPBIX KOJCOJIIOTCS B JHMAIa30HE JO JIBYX MOPSIKOB,
[03TOMY BCE€ CJI€NaHHbIE 110 3TOMY CLEHApUIO OI[EHKH KOIUYEecTBa
TOILJIMBA CJIEAYET CYUTATh HE OOOCHOBAHHBIMH.

Cuenapuii-2 Oasupyercs Ha psjae ycTaHOBJIEHHBIX K 2004 .
¢dakToB:

— 11axTa, B KOTOpOH paHee pa3Mmelaiach akTUBHAs 30Ha, MycTa U
TOILJINBA B HEH HET;

— KOXYX aKTUBHOM 30HBI B HN3YypOAJOBAHHOM BHUIC JICKUT B
LIEHTPAJIbHOM 3ajie Ha paccTogHuU Oosee 20 M OT CBOEro MITaTHOTO
MOJIOKEHUSI, TOBEPX 3aBaJia U3 Pa3pYIICHHBIX CTANBHBIX KOHCTPYKIUIA
1 (hparMeHToOB aKTUBHON 30HBI;

— TOJIBKO Y€TBEPTH JHA IMAXThI MPOXKIKEHA HACKBO3b B PE3YJILTATE
BO3JICHCTBHUS [UIA3MEHHOU CTPYH;

— TIOCJIe BBIJIETA COJEPIKUMOr0 U3 MIAXTHl AKTUBHOM 30HBI MTOXKapa
B IIaxTe He OBLIO.

Ho nanee cmemyer: «...04eBHUJHO W HECOMHEHHO, YTO IIpH
pasrone p€aKkTopa NCTOYHHUKOM OHCEPTOBBIACIICHUA SIBIISIFOTCA
9K30T€PMUYECKUE HEHTPOHHO-SIEPHBIE PEAKIMH, YTO OIpeAenseT
(bu3nUecKyro MPUPOIY B3pbIBA KaK sIEPHOIO B3pbIBa aKTUBHOM 30HBI,
U 3TOT UCTOYHHMK JieficTByeT, obecneunBasi poOCT MOIIHOCTH
SHEProBbIACIEHUS A0 TIOCIEAHEr0 MIHOBEHHs CYILECTBOBAHMS
YBEJIMUUBAIOLIET0 HAaJKPUTHYHOCTh peakTopa. PeanuszoBaHHble npu
B3pbIBE aKTUBHOM 30HBI pEAKTOPa 3HAYEHUS JaBJICHUS IPUMEPHO Ha 6
MOPSIIKOB HIDKE, YEM IIPU B3pbIBE AJCPHOIO 3apsyia, a 3HAUYECHUs
TEeMIIEpaTypbl — IPUMEPHO Ha 4 MOpPsIIKa.



CropoHHMKH cueHapus-1  BBICTYmalOT ¢  YHHUTOXKAaroLen
KPUTHKOH cueHapus-2. Ho HU TOT, HU APYTOi ClieHapHid, TaKKe KaK U
CIICHApUW HESJCPHON NPUPOIBl pa3BUTHsA aBapuu (Kyaa Clemyer
OTHECTH U TUIIOTE3Yy BOIOPOJHOTO B3pHIBA) HE YIOBJIETBOPSIOT BCEH
COBOKYIMHOCTH HMMEIOIIMXCSl JaHHBIX O XapakKTepe M IOCIEICTBUAX
KaTacTpoQbl.

Heransable uccnenoBannsa KypuaToBckoro HHCTUTYTa MOKa3allH,
YTO TEMIIEPaTyphl B PEAKTOpE OCTAaBAIMCh HOpPMaJbHBIMU (HE Oonee
1000 rpamycoB) B xome Bcell aBapuu. Uro kKe Kacaercd
MOJIPEaKTOPHOTO  TMOMEUIEHHs, TO TaM TPOUCXOAWIO HEUTO
HeBeposiTHOe. OO0 3TOM CBHUIIETENBCTBYIOT HCHApUBIINECS (HparMeHThHI
KOHCTPYKIIM W3  HEp)KaBelolIed Ccraqm U Kelne300eToHa,
WCUE3HYBIIME CBSI3KM  TPyOONPOBOJOB  OXJIAXKIAIOMIEH  BOAO-
HUPKYISIIUOHHON CHCTEMBI; B HIKEJIEKAIIEM MOMEIICHUH — IIOTOKU
MTHOBEHHO 00pa30BaBIICHCS M TYT K€ 3aCTBIBIIECH JIaBbl C KyCKaMH
HECT'OPEBIINX TPaPHUTOBBIX COOPOK, OCKOIKAMH YPaHOBO-TOILTMBHBIX
CTEepKHEW, BCE — B pacijiaBe OBIBIINX M3OJSIIMOHHBIX MAaTEPUAJIOB H
np. Takoi naBbl okazanock okoio 160 KyOOMeTpoB, HO HUKaKUX
MIPU3HAKOB MOXKapa HET, MOCKOJIbKY 3/1eCh JK€, BIIEPEMEIIKY, BaJsSUINCh
CBAJIMBILIKECS CBEPXY KYCKM CTeH ¢ HETPOHYTOI OrHeM W Jaxe He
BCMy3bIpUBIIEHcS MacasiHOM Kpackoid. Brieuatiienne takoe, OyATo
Obl 37MeCch B OTOM OETOHHOM KOJIOAILIE CTapTOBAI KOCMHYECKHUN
pakeTHBIN amnmapaT-TIa3MaTpoH, TeMmIepaTypa paboTel KOTOPOro
MOXET JOCTHTaTh M TSATHIECATH ThICSY TPAJyCOB, a B CICAYIOIIUI
MOMEHT CIO/Ia K€ YIajH CBEPXY BBIIINOJIEHHBIE TAKUM «CTapTOM»
KYCKH KPOBJIH, @ TAKXKE OCTATKH HAYMHKH PEaKTopa.

Okcnepramu  ObUTa BbICKa3aHa BEpCHsl O TApOBOJIOPOIHOM
B3pbIBe. OHAKO 3T BEPCHUS HE OOBSICHSET CICTYIOMMX (PaKTOB:

— BCKpBITHE BeeX JIIOKOB LleHTpanbHOro 3a1a BBEpX;

— CPBIB CO INMNIJIEK MOHTa)KHBIX JKEJ1e300€TOHHBIX JIFOKOB;

— OTPBIB CTajbHON TpyObl auamerpoM 400 MM ¢ TOJIIMHOHN CTe-
HOK 4 MM B IIPK (mmapopacnpenenuteIsHOM KOpUI0pe);

— pa3pbeIB CTATLHOM TPYORI TEX ke mapamMeTpoB B bC;

— cOpoc ¢ MeTelb CTaIbHOM repMoaBepu momerienus 303/3;



— pa3pylIeHHe U IMepeMelIeHre )KeIe300€TOHHBIX CTEH HoMellle-
Huit bC;

— XapakTep pa3pylleHHH BHEIIHUX CTEH M MEPEKPBITHH B MOMe-
menuu bC;

— r1y00KOe TICHXO0IOTHYEeCKOE COCTOSTHUE OMEPaToOpPOB, TOKAPHBIX
W APYTUX JIHII, HAXOAAMINXCS BOMU3M ovara.

B cBere u3noxkeHHOro HEKOTOpPbIE HCCenoBaTeNu (B YaCTHOCTH,
W.H.fHunkuii) momaraioT, 4TO XapakTep padOT W Bce OIepalvy,
npoBenernbie Ha 4-m 6ioke YADC, cyliecTBEHHOH PO HE UTPajd U
SIBHJINCh TOJBKO COBIMAJCHUEM [0 BPEMEHH C TeopU3NICCKUM
COOBITHEM.

OTKyna e B3sUICS 3TOT HEBEPOSITHOM CUJIBI BCILIecK aHeprun? Bo
BCAKOM Cllydae, HE B pe3yJlbTaTe COBEPIICHHO HEOOOCHOBaHHOTO
«pa3roHa Ha MTHOBEHHBIX HEMTPOHAX», Kak ObLJIO CKa3aHO B JOKIAJE
s MAIATD. HmeBmiasici B peakTope B 3TO BpeMsl TeEIIoBas
MOIIHOCTh COCTaBJsIa, O pacueraM CIHENUaIuCTOB, He Ooree
MEpBHIX TMPOIEHTOB OT OJHEpPruu B3pbBa, Hemocraromme 95-98
MPOIIEHTOB DJHEpruu B (opMme TUTa3MOHMIOB Jajl MPHPOJIHBIHA
ceiimorenepupytomumii porecc [10-12].

Kak e Torma moHHMMaTh 3aperHCTPHPOBAHHYIO mNpHOOpaMu
OJTHOBPEMEHHYIO BCIIBIIIKY H3Ty4eHHUS HEWTpoHOB? OueHb MpPOCTO.
W3MepeHusi TIOTOKOB HEWTPOHOB TPOU3BOMASATCS IO BTOPUYHOMY
VBENTMYEHUIO HWOHU3AIlMM Ta3a B JaT4hKe. JJIeKTPOMArHUTHbIE
NpUPOJHBIE TIpolecchl BBIBBLIBAT TOT ke JPdext. Takum
00pa3zoM, MOXHO KOHCTaTHPOBAaTh, YTO B ciydae UepHOOBLIS WMen
MECTO MOIIHBIN 3UPHBIA BHIOpOC. ITO TeM Ooliee BEPOATHO, 4TO 4-i
OJIOK PacHoNOKeH Ha MepecedeHU  5-TH TeoJIOrnYecKuX pa3iioMOB, U3
KOTOPBIX TPH CUUTAIOTCS «CTAPBIMI a JIBA «HOBBIMI.

B oktsi6pe 1991 1. Ha YADC cHOBa NMpoM301IIIa TSDKEIAs aBapHs ¢
pa3pylmieHUSIMH B TypOMHHOM OTACJICHHH YKe 2-ro  OioKa.
HenocpencreenHoi MPUYUHON ee cTajno «3araJlouHoe
CaMOIIPOU3BOJIbHOE BK/IIOUEHHE TIE€HepaTopa B CETh B MAIlMHHOM
OTZENEHUH, U O0BICHEHUE ITOMY He HallieHO.

3aKIMHUBAaHUE CHUCTEMBl YIPABICHUS 3aIlUTHl HA 4YETBEPTOM
6moke B 1986 romy W camMONpOM3BOJIBFHOE BKJIFOYEHHE ITYCKOBOTO



renepatopa B 1991 r. — ¢eHOMEHBI OmHOrO MOpsAKAa U OJMHAKOBO
3araqouHbl. HecoMHeHHO, uTO ecau Obl B OkTs0pe 1991 .
IPAaBUTALMOHHBIN TOTYOK TPHUIIENCS HE HA MAalIMHHBIN 3a] BTOPOTO
0J0Ka, a Ha ero peakTopHoe oTAeneHue, To YepHOoObUIb-86 MOr ObI
MOBTOPUTHCS.  BrpoueM, siepHas yCTaHOBKa B O3TO BpeMsl He
paborana. B To xe Bpems o0a 3Tux ¢akta roBopsT 00 OJHOM U TOM
e MeXaHW3Me BO3JICHCTBUS: UMM MOTJIM OBITh BBIPBIBBI d(pHUpa Ha
TEKTOHUYECKOM pa3pbiBe, BOCIPHUHHMAEMble KaK TpaBUTALMOHHBIC
B3PBIBHI U JIOKAJIbHBIE 3eMJICTPSICEHHUSI.

Cnycrs 9 ner mociie UepHOObUIss OBLIO yCTAHOBJICHO, YTO
JIOKaJbHOE 3eMiieTpscenne B paiione 4-ro 6moka YADC Havaoch 3a
23 cekyHnbI /10 ero paspymenus [13, 14].

OpHako HU B OJHOM M3 TpHHAAUATH Bepcudl YepHOOBUILCKON
KaTacTpo(bl HET JIake HaMeKa Ha KaKre-TO BHEITHHE re0pU3nIeCKUe
00CTOSITENbCTBA, HE TOBOPS YK€ O TeOPH3MUECKUX MEPBONPUINHAX.
OTo elie pa3 0JHO3HAYHO MOATBEPIKIAET, YTO OPHUIHATIbHAS HAYKA JI0
CHX TIOp paccMaTpuBaeT cpejy OOMTaHHS KaK CHCTeMy aOCOJIOTHO
3aKpBITYIO OT KaKMX-TH00 BHEIIHUX Bo3zeiicTBuii [15-17]. 1 B aTOM —
HpEeAMET INIABHOW OIIACHOCTH.

CelicMOTeKTOHNYECKasi aKTUBHOCTh YepHOOBUIBCKOTO CTPYKTYp-
HOT'O y3J71a HHCTPYMEHTAIBHO HAOIFOIAETCs IO CUX TIOP.

[lpuBenem eme HEKOTOpbIE TPUMEPHl aBapvii M KaTacTpod B
MPOMBIIIICHHOCTH U YHEPreTHKE. ITO:

12.04.1991 r. I'op. CacoBo Pszanckoit obmactu. CTaHKOCTpOUTE-
TBHBINA 3aBOJ. YacTnuHoe paspymeHue 3nanus. Jexabpp 1992 r. Tam
K€ TOBTOPHOE, Ha OTOT pa3 Cephbe3HOEe paspylleHHe 3aBojia U
BOCIUITAMEHEHHUE MTapoB Macjia B OrPOMHOM pe3epByape.

21.08.1998 1. Iloc. Kamortus, MockBa. HedremepepabarriBa-
oMt 3aBoji. BocriiameHeHue TOIIMBHOIO pe3epByapa.

15.02.2000 r. T'op. Camapa. HedrenepepabaTsiBaroimuii 3aBojI.
BocruiamMeHeHre TOIIIMBHON €MKOCTH.

HecoMHenHO, o00Ilee KOIMYECTBO paspylICHUH 3JaHUH U
COOPYXKEHHUH, IPOUCXOMALIMX [0 AHAJIOMYHBIM  IPHUYHMHAM,
3HauuTenpHO Oombime. K cokaneHWro, TNpHM aHamM3€ TNPHYMH
paspylieHHH BIMSHHE HETaTUBHBIX IIPUPOAHBIX (aKTOPOB HE



YUUTBIBAJIOCh, @ 3TO 3HAYWUT, YTO NPHUYMHBI HE TOHATH U MeEp,
CIOCOOHBIX  MPEJOTBPAaTUTh pPa3BUTHE Oyaymmx coObITHI B
HEKENaTeTbHOM — HAINpaBleHWW, NOpuHATO He Obuio. Iloatomy
TpeOyeTcss JONONHUTENBHBIH aHalu3 W BBIABICHUE KOPPEISIUH
MECTOIOJIOKEHUSI M BPEMEHU pa3pylIeHHH C pacloloKeHueM
TEOJIOTHUECKUX Pa3loMOB, BOOOLIE C T'€ONIOTMYECKONH OOCTaHOBKOM,
BIIMSIHUEM KOCMHUYECKHX (PaKTOPOB, BIIHMSIHUEM METEOPOIOTHYECKUX
(akTOpoB, a TaKKe KOPpEeNsUUN C JAPYTUMH TeonaTOreHHBIMH
COOBITHSMH Ha OKpY)KaIoIlel TEPPUTOPUU U HA BCEM 3€MHOM IIape.
W3 nmpuBeneHHBIX MPUMEPOB MOXHO CHENaTh BBIBOJ O TOM, YTO
aBapuM W KaTacTpo(bl, CBs3aHHBIE C pa3pylICHHEM 3JaHHH |
Mo)kapamMH, €CTh CIIEACTBHE aKTHBHU3AI[MM Ie€ONaTOr€HHBIX SIBJIEHUH,
MIPOUCXOAIINX, B OCHOBHOM, HaJl T€OJIOTHUECKUMHU Pa3IOMaMHU.



Ipunioxenue 2. TpancnopTHbIE NPONCIIECTBHS,
CBSI3aHHBbIE C TeONATOreHHbIM H3JIy4eHHeM

2.1. Pa3zpuigvl neghmenpo6o0oe u pazosuircenue onop Mocmoe

Tonbko 11 HEMCKYIIEHHOT'O YeNlOBeKa pa3pbIBbl HE(YTEIPOBOIOB
MIpoUuCXoaAT B cnyqaﬁme Mmectax. Ecnu HanecTn KOOpAWHAThBI
pa3pbIBOB Ha TEKTOHHYECKYIO KapTy, TO MOXHO YBHIETb, 4YTO
pa3pbIBBl  TPYOOIIPOBOJOB CO BCEMH BBITCKAIOIIMMH U3 HTOrO
MMOCJICACTBUAMU B OCHOBHOM IIPUBA3AHBI K O6JIaCT5[M nepeccucHuA
TpyOOmpoBoIaMi TPOCKUUH TEKTOHWYECKUX pasziIoMoB. M3 a3toro
CI€AyeT, YTO MpPUYMHA MHOTMX TaKUX aBapuil — BO3JEHCTBUE
AKTHBHBIX Pa3JIOMOB, IPUBOJAIIEE K AeOpMallii IPyHTOB.

B CacoBo Pszanckoit ob6mactu, rae B 1991 r. mpowusormio
JIOKaJIbHOE 3emileTpsiceHue ¢ BeIOpocoM B Kocmoc 1800 ToHH
MEp3JIOr0  TpyHTa, OJHOBPEMEHHO  pa3OpBAJIMCh  HECKOJIBKO
TpyOOMpPOBOIOB, a MOCT uepe3 HeboIblIyIo peuky «CacoBka» BOTU3U
SMUIIEHTPa pa3ABUHYJICS HAa 4 CM, C MOMEHTA € €ro CTPOUTEIHCTBA
120 ner Hazaj oOmMOphl pa3ABHHYIHMCH Ha 48 CM, YTO JUIIHUK pa3
YKa3bIBacT Ha PAa3[BIIKEHHUE 36MHON KOpBI B 3TOM 30HE. JlokampHOE
3emsierpsiceHue mpomsonuio B 300 M HIKE MO TEUCHHUIO DSTOM
HeOonbIon peuyniku. Ciieayer 3aMeTUTh, YTO K KOHIY 80-X ro0B B
HenTpanbHoi Poccuu u3-3a pa3IBUKEHUS ONOP NPHUIIIIM B aBapUITHOE
COCTOSIHHE IECATKA MOCTOB.

[Ton Y doii mpon3omien pa3pbiB ra30Boro TPyOONIpoOBOIa U B3PHIB
raza Mnpu MnmpoxoXxJACHNHN ABYX MAaCCAXXUPCKHUX IMOEC30B C KPYHICHUEM
MT0E3/10B ¥ TUOEIIBIO JIIOJIEH.

ITO0 3HAYHUT, YTO BO3MOKHOCTH Pa3IBUKEHHS] OIOP AOJIAKHA
YUYHTBIBATHCS IPH NPOEKTHPOBAHNH MOCTOB U COOTBETCTBYIOLI e
YKa3aHUSl OJKHbI BBOJMTLCSI B CTPOMTEIbHbIe HOPMBI TOYHO
TAK ’Ke, KaKk H3MeHeHHe TeMIlepaTypbl OKpY:Kalouleil cpeabl
YYHTBIBAeTCsl IPH CTPOHTEIbCTBE TPYOOIIPOBOAOB M TEIJIOTPACC.



Uro ©we Hago pnenars? He Hamo pasmematb XUMHUYECKHE
KOMOMHATHI ¥ BOOOIIE JIOOBIC OMACHBIC TMPOM3BOJICTBA HAT
TEKTOHHYECKUMHU paziomamu. llpu paccrenoBaHuM NpUYUH aBapuit
HE HaJ0 3apaHee HUCKIIOYAaTh W3 CIHCKAa BEPCH TeopU3MYecKuil
(akrop.

Uro nano? Ilpu pa3paboTke Mep MO MOBBIMICHUIO HAJCKHOCTH
HEYAa4yHO PaCIOJIOKEHHBIX 00bEKTOB HYKHO 0053aTENbHO YUUTHIBATD
HE TOJIBKO BHE3aIHble MEXaHMYECKHE BO3ACUCTBUS MPH JIOKAIbHBIX
3eMJIETPSCEHMSIX, HO M BO3MOXKHOCTh OTKa3a 3JIeKTPOYCTaHOBOK H3-3a
oOpa3zoBanusi 1Mia3Mbl. Eme HyXHO pa3padaThiBaTh METOJBI
MIPOrHO3UPOBAHUS JIOKAJIBHBIX 3EMIIETPACEHUH, HMEIOIIYI0 CBOIO
crequQuKy Mo CPaBHEHUIO C METOJaMH IPOTHO3UPOBAHUS KPYITHBIX
3emuieTpsiceHuid. Hy>KHbI HE TOJIBKO HOBBIE€ CEHICMOCTAHLIMM, HY>KHBI 1
KOCMHYECKHE CPEICTBA 30HIUPOBAHUS 3eMJIIH, BEb M0 KOCMHYECKUM
CHMMKaM MOXXHO HaOIIIOJaTh JETAM CTPOCHUS HEp TUIAHETHL. YXKe
nmopa  paspaborath  TpPUOOPBI,  CIIOCOOHBIE  JIETEKTUPOBATH
JHEPTreTUYECKHEe MyYKH Heap. DTH AETEKTOPHI CleAyeT YCTaHOBUTh Ha
KaXJ0l TMOJBOJHOM JIOJIKE, HAa KaXJOM KpPYIIHOM CaMoJIeTe, Ha
KaX/JIOM OOBEKTE OMAacHOTO MPOM3BOJACTBA, BKIIOYash MIaxThl. B
[IaxTax MeTaH caM I0 cebe He B3PHIBAeTCs, a MOMKEYb €ro MOXKET
mja3Ma OJHEpreTMdecKkoro BwlOpoca. [Ipmbopbl, OCHOBaHHEIE,
HampuMmep, Ha (UKCUPOBAHUM OTKIOHEHHWH JIa3€pHOTO JIyda, MOTIH
051 GUKCHPOBATH IPEABECTHUKN B3PbIBA, U TOTJa MMOA3EMHBIE OypH HE
crany Obl HEOKHJAHHBIMH. A 4YTO Kacaercs TpyOONpOBOJIOB, TO B
TOYKax TIepeceueHus] MMM pPa3joMOB I[€I€CO00pa3HO YCTaHOBUTH
CreUallbHbIe JIATYUKUA KOHTPOJS JedOopMaldu TPYHTOB H JPYTHX
reo(u3NYECKNX BO3AEUCTBUI M COOMPATh WX MOKA3aHHUS C ITOMOIIBIO
KOCMHYECKHX CcHCTeM. Tlormja MOXHO OyIer  omnepaThBHO
KOHTPOJTUPOBATh TE€OMU3MUECKYI0 OOCTAaHOBKY IIO BCE Tpacce
TpyOOIIpOBOIa M TPUHUMATh, IPH HEOOXOIWMOCTH, MPEBEHTHUBHBIC
MeEpBI.

2.2. ABTOMOOMIIbHBIE U JKeJIe3HOI0POKHbIE ABAPUY



Uncnexkropa 'AU ¢ BecbMa OONBIIMM CKEIICUCOM OTHOCATCS K
OIpaBlaHHUAM BOAWTENEH, MONaBIIMX B aBapuio. OcoOEHHO B aBapuio
Ha POBHOM MeECT€, OCOOEHHO KOrJa BOAMTENb TPe3B. «YCHYI» WIH
«OTBJIEKCA 3a pyJieM», TaKOB BEPAUKT aBTOMHcIekTopa. Ho mouemy-
TO «3aChINAIOT» WM «OTBJIEKAIOTCA» OYEHb YacTO B OJHHUX U TEX K€
mecrax [1-3]

B Karopckom ymiense mo y3kod TOpHOM JOpore cremmia Ha
3ajanre OoeBas MalllMHA JECaHTa, CTAPIIMM MAIlUHBI ObUT KanmHuTaH
Anekcannp 3yooB. Heoxumanno, korma BMJI-1 ¢ OopToBBIM
HOMepoM 453 Bblexala Ha OTHOCHUTEIBHO POBHBIH W IIUPOKUI
Y4acTOK JIOPOTH, TSDKETYI0 MAIlMHy pPe3KO KHHYJIO BIEBO NMPAMO K
o0ppiBy. C OONBIIMM TPYAOM BOJUTENb M OpOCHBIIMICS eMy Ha
MOMOIIIb KallMTaH BJIBOEM IOBEPHYJIH PYJb BIPABO U 3aTOPMO3UIIH.
BelITepi X0I0HBII NIOT, OCMOTpENH A0pory. HUKakux M MM KOYEK
Ha HEM He oka3ajoch. Beuepom TOW ke JIOpOroil BO3BpallajvcCh
oOpaTtHo. BHOBB MammHa pe3Kko JiepHyIach U OyKBaJIbHO MOBUCIA HAJT
oOpeiBoM. K cyacTplo, KHIIaX yIened, XOTS W Iomnajl B TOJHOM
coctaBe B rocnutaib. CHenkoMuccrs, BHHUMATEIbHO OCMOTPEB
JIOpOr'y, TaK ¥ He Hallla MPUYMHbI aBapuu. BapuaHTel AuBepcHu Win
OIIMOKM KOMHUCCUU BOAUTENIS OTBEIIM Cpa3y. 3aTo IO ClieaM OTJIUYHO
6but0 BHHO, uTo BMJl M B TepBEIil, 1 BO BTOPOH pa3 Tammia K
MPOMACTH KaKas-TO HEMOHATHAS CHJIa HA OJHOM M TOM K€ aOCONIOTHO
poBHOM mATayke. CIOBHO OBI KTO-TO ITOJ 3€MJIEH BHE3AITHO BKITIOYAI
Ha HECKOJIbKO CEKYHJ| MOIIHEAIIMNA MarHutT ¢ yCWJIMEM B JIECSTKU
TOHH.

«AOXa3CcKHil MATav0K» BOBCE HE E€IUHCTBEHHBIN B CBOEM DOJE.
AHTTIUACKHE HCCIISIOBATEIN HE MTOJIEHMIUCh COOpaTh CO BCEH CTPaHbI
camble, Ka3aloch Obl, TIIyNble OMNpaBJaHUs Tepell JIOPOKHON
MOJHIHUEH TpomTpadUBIINXCS BOAUTENCH U OOHAPYKUIA HECKOJILKO
MOYTH OIHOTHITHBIX OIMCAHWH, KOTJa TPE3BBIE U OIMBITHBIE BOAUTEIN
Ha a0CONIOTHO POBHOW JOpOTre HCIBITHIBAIN HEOKHUIAHHBIE TOITYKU
WM JaKe HATBHIKANCh Ha HEBUAWMYIO Tperpany... B apxuBax ecTb
ciydadf, KOrja >KEHIIWHA-BOOUTEIh O€3yCIIENIHO TMBITANach Ha
HEOOJBITION CKOPOCTH MpOeXaTh IO POoBHOMY achanbry. OmnrymieHue
ObUT0 TakuM, «OynTO KoJeco Haekano Ha Oopmrop». Ho BomuTens



BBIXO/WJIAa M3 MAIIUHBI, 3arjisablBana IoJ Kojeca, ocMaTpuBala
JIOpOT'Y, H... BCE MOBTOPSIOCH BHOBB.

Ho »To emie OTHOCUTENBHO «T'yMaHHBIE» TPOJENKH JOPOMKHBIX
HeBUIUMBIX OecoB. 24 nekaOpsi 1996 roma Ha nopore TamkeHT —
Camapkana Bcero B 25 KM OT KOHEYHOM LENM CBOEH TIOE3IKH
HECKOJIBKO pa3 MepeBepHyIIcs AMOHCKUH Jkull. Mcroputo 3ty s y3Han
or wumxkeHepa Anama Caua-Ana, KOTOpbIi ¢ JABYMS JpYy3biIMHU
Haxonuics B ToM camoil MammHe. C OONbIINM TPYJOM, BCE B KPOBH,
BBIOpaNKch OHU TOTJa Ha JIOpOry, Tleé MX M MOoA00paid MOMyTHEIC
MAaIuHbl. YKe B 6OJ'II>HI/IHC OHU Yy3HAJIHW, 4YTO OAJICKO HE IICPBBLIC
MOCTpafady Ha 3TOM HeOONBIIOM Y4YacTKe JOpord. bBykBanbHO
HaKaHYHE TaM e pa30Ouics Oombinoi rpyxkeHsii «KamA3y, nepen
HUM — €I1I€ OJIUH TPY30BUK, NIEpe/l HUM — €IIIe U ellle. ..

O crpaHHBIX CBOCH HEOOBSICHHMMOCTHIO YYaCTKax BHEIIHE BPOJC
61)1 HOPMAJIBHBIX JOPOI' MHE€ pacCCKa3blBaJid €1Ba JM HC B KaXIOM
BTOPOM-TPETbEM pEruoHe CcTpaHbl. Ecim popora wu3BMWiIMCTas, C
KPYTBIMHU IMOABEMAMU — TOTrAd NOHATHBI IPUYNHBI aBapHﬁ, a €CJIn HET
—T0 4To aymMath? Eciau Ha pOBHOM y4acTKe «BAPYT» IIOXHET MOTOpP U
0apaxJMT paJWo, ecld Ha IsITayKe BO3JIE JOPOTM HE XO4ercs
OCTaHABIIMBATHCS U B TOJIOBE TOJILKO OJTHO HEOOBSICHUMOE JKEJIaHUE —
MIOCKOpee yexaTh Mpodb? A eciu HEeOONBIIOW yJacTOK JOPOTH BECH
YBCIIaH BEHKAMU MU YCTABJICH IPUAOPOXHBIMU KpeCTaMH B NIaMATHb O
moruomux 3/ech modepax?

Takne Y4aCTKu, A€ TJIOXHYT MOTOPBI, OCTaHABJIMBAKOTCA 4YacChl,
OapaxyT mpuOOphI, OTMEUYaNIH ObIBAJNBIC BOMUTENH, K MPUMEPY, Ha
nogbemMe K pyaHuky B Peie (Mypmanckas o0iacTs), Ha Jlopore Ha
BocTtok OT JImaeBo (Bonrorpajickas o0iacTp), Ha CTapblX MOCTax B
TamboBckoit, Kamyxckoit oomactsx...

N B camoif MockBe HaliJIeTCsl HECKOJIBKO MECT, T/I€ YKCIIO aBapuid
SIBHO HE COOTBETCTBYET CIIOKHOCTH Tpacc M IEPEKPECTKOB, Kak,
HarpuMep: CeBacTONONBCKUH  MPOCTIEKT 3a  PasBs3KOM, TIe
HaunHaeTcs ynuna byTieposa (y4acTok Mpo3BaH «IOPOTOM CMEPTH»);
Ha bymaxkHol npoceke B sieconapke JIOCMHBINH OCTpOB; Ha y4acTKe
JMHUTpPOBCKOTO IIOCCE MEXKIY ABYMS KEIE3HOMOPOKHBIMH MOCTaMHU
okoy10 KnHOTeaTpa «Komcomorerm. ..



[Ipomomxum, oTHAKO, TPUMEPHL.

B TIlonbme, wHemaneko or TapHoBa, OBLT OTMEUEH 5-
KHJIOMETPOBBIN y4acTOK JOPOTH, Ha KOTOPOM YacTO MPOUCXOIUIH
aBToKatacTpodbl. be3 SBHBIX HAa TO TPUYMH BOIMTEIH TEPSUIU
yIOpaBJICHUE, BBICKAIN HAa BCTPEUHYIO TIOJIOCY JABMXKEHUS, BPE3AIUChH
B MPHUIOPOXKHBIM POB, HU C TOrO, HU C CEro HAUYMHAIUA PE3KO
TOopMO3uTh. CBOM JEHCTBHMSI HU OIWH W3 aBTOMOOWJIMCTOB BHATHO
00BSICHUTh He Mor. HemaBHee uccienoBaHue Bpadyeid, CIEIHAIBLHO
00MOTaBIINX TPYIIY BOAUTEICH Pa3HBIMHU JaTYMKaMH, MIOATBEPAUIIO;
MMEHHO Ha JTUX T[T KWJIOMETpaXx y HHUX PE3KO IIOBBIIIACTCS
KpPOBSIHOC JTaBJICHUE, MEHSETCS PUTM CEpJCYHON ACSATEIBbHOCTH, 1A
TaKk, YTO MYJIbC TEPUOJUYECKH OCTAHABIMUBACTCA U CHUXCHHUE
WHTEHCUBHOCTH JIBIXaHUSI IPUBOIUT K HEAOCTATKY Kuciopona. OTBeT
Ha JOPOXKHYIO TalHy nanu Tuaposiord. OKas3pIBaeTcs, UMEHHO IIO0JT
OTUM YYacCTKOM JIOPOTH KOT/Ia-TO HaXOAWJIOCh PYCJIO PEKH, YTO
TIPUBEJIO 3/1€Ch K TE€OMAaTOreHHBIM aHOMAJIHSIM. . .

Eme onuH 10OpoXKHBIA OTpe30K, Ha 3TOT pa3 B OPI, mexny
®pankdyprom-Ha-Maitne u ManreiimoMm. 311eCh B TCUEHHE IISITH JIET
ciyunsock 6oiee 200 xepTB. CylllecTBYeT TaK Ha3bIBaeMbIi
«OpeHCKHi KuoMerp cMeptu». [10100HbIe KHIIOMETPBl OTMEUYCHBI Ha
noporax @paHiun, ABCTPHUH.

A B YexocmoBakuu TIOCIE aBapud aBTOMOOWIS, B KOTOPOM
HaXONWJICS BUIHBIA TOMUTUYECKUN JEATENh CTaHbl AJIeKCaHap
Hy6uek, Obi1 coznan «@oun 88-ro kmmomerpay. MeHHO Ha 3TOM
OTpe3Ke CKOPOCTHOM Tpacchl bpHo — Ilpara juiib 3a oquH roj ObLIO
3aperucTpupoBaHo 395 MOPOKHBIX TPOUCIIECTBHM, IECATh U3
KOTOPBIX 3aKOHUHJINCh CMEpPTENbHBIM ucxogoM. A Jlybuek maBa
Mecslla CIYCTSl IIOCNIE TOHM aBapuu OT IOJYYEHHBIX TSDKEIBIX paH
CKOHYAJICS.

Ilepuonuyeckn Ha OJHMX M TEX XK€ Y4YacTKax aBTONOPOr
MIPOUCXOMAT KaTacTpodbl, M3-3a KOTOPBIX AITH YYAaCTKH IPO3BAIN
«loporoii cMepTu». DTO ydacTOK IOpOTM Ha ynmie bytiepoBa B
Mockse, bymaxxHas npoceka B jieconapke JIOCUHBINH OCTPOB, Y4aCTOK
JAMUTPOBCKOro miocce MexAy ABYMs JKEIE3HOAOPOKHBIMA MOCTaMH



okosio kuHoTeatpa «Komcomoneny, 41-if kunomerp mocce MockBa-
C-IlerepOypr u MHOTHE JIpyTHE.

B uem jxe mpuuMHA 3THX W MHOTUX JAPYTUX sBieHuid: OTKynaa
BOOOIIE B3SUIMCh  «IPOKIATBIE»  Kujomerpel?  MccnemoBanus,
MPOBENICHHBIC MONUIIEH, MEIUKaMH, T€0OJI0OraMi MHOTHX CTpaH, Jaiu
MOKa eITUHCTBEHHBIH OTBET: MPUYMHA B HANWYUU TMOA3EMHBIX BOJ,
PYAHBIX HJI, TEOJIOTHYECKUX clIoMax U T. 1. [1o MHEHHIO ydeHOro U3
BbpatucnaBel Aunbl PewakoBoii, or 14 no 20% BoxmuTeneil octpo
pearupyroT Ha pa3iuyHble 3eMHBIE aHOMAIHU. JTO K€ TIOATBEPKIAIOT
U IIBEUIIAPCKUE YUYEHBIE. A aBcTpuiickasg TOMUIUA JaXKe
ABTOMOOMJIMICTAM Ha JTOT CYET psAA  KOHKPETHBIX COBETOB —
0o0MaThIBaTh PYyJib KOXEH MM X/0 TKaHbIO, & Ha ONACHBIX ydacTKaX
JiepKaTh €ro OJHON PyKOH, 4yToOBl He cpaboran A3PeKT 3aMKHYTOrO
Kpyra.

W3 npuBeneHHbIX MPUMEPOB MOXKHO CIENaTh BBIBOA O TOM, YTO
reonaToreHHbIe 30HBl Ha aBTOJOPOTax, Kak, BEPOSITHO, H B JIPYTUX
MecTax, MpPOU3BOMAAT JBa JEWUCTBHS — BO3JCHCTBHE Ha TICUXHKY
BOIUTENE W OKa3aHHWe (PU3NUECKOr0 BO3JCHCTBUS HA TPAHCIIOPTHOE
CpencTBO. AKTHBHOCTb 30H MOXET OBbIThb pa3HOW, U OHa BPEMEHHO
MEPEXOUT OT COCTOSHHS OTHOCHTEIBFHOTO CIIOKOMCTBUSI W JIaxe
OTCYTCTBHS K COCTOSIHUIO aKTHBHOCTH. DJTO MOCJIETHEE COCTOSHHE
3aBHCHUT OT MHOTUX TPHUPOJAHBIX  (HAakTOpoB U Tpedyer
JOTIONIHATENILHOTO ~ aHalli3a W BBISIBJIICHHS  KOPPENSIMH  C
TeOJIOTHYECKOH OOCTAaHOBKOW, BIHMSHHEM KOCMHYECKHX (PaKToOpoB,
BIIMSIHUEM METEOPOJIOTHUECKHX (aKTOPOB, a TaKXKe KOPPEISIUN C
JPYTUMH T'€OMaTOreHHBIMU COOBITHSIMU HA OKPYXAIOIEeH TePPUTOPUH
Y Ha BCEM 3eMHOM IIape.

XKenezHonoposkHble KaTaCcTpO(bl TOXKE CIy4aroTCs HE BCEraa Io
BuHe gomeii. Tak 16.08.1988 1. mpomsomnura pedopmarus
KeJIE3HOIOPOKHOTI'O TTOJIOTHA Y JKENEe3HOI0pOXKHOI craHiuu booroe,
B pe3yibrare 4ero 11 BaroHOB ONPOKMHYJINCh M CBAJIMWINCH IIOA
OTKOC, TIOXKap.

2.3. Asapuu rnekmpornepzemuyeckux cemeil



I'eodusuku HeomHOKpaTHO OOpalanTyd BHUMAaHUE YHEPTETUKOB O
HEIOMYCTUMOCTH TPACCUPOBKH JTHHUN BBICOKOBOJNBTHBIX JTMHUN Yepe3
omnpezeleHHbIe 30HBL. B TpoTUBHOM ciydae OyAeT HaOIoAaThCs
3¢ eKT Mpomnaxu IEKTPOIHEPTUU. B 3aBUCHMOCTH OT MOTOJHBIX H
TE€OMarHUTHBIX YCIOBUH TOTEPHU HAa JTUHHU MOTYT COCTaBiAThH 10 30-
40%.

Bo Bpemst cuibHOI TeoMarHuTHO# Oypu B 1981 romy momHocThIO
«3aHYNHJIACh» BBICOKOBOJIBTHAsA JHUHUA HampspkeHuem 10 kB mexny
cenoM Tanpa u cenom Ycrb-Kan (Pecnybnmka [NopHbiii Antait). D10
mpou3onuio mnmo IMpUYMHE TOro, 4YTO JIMHUA IIpoluyia I10 30HC
AQHOMAJILHOHM 3JIEKTPOMPOBOJHOCTH, PACIIONOKEHHOH Ha TIyOWHE OT
280 mo 600 M. IlomoOHBIE cydan MPOMCXOAAT HE TONBKO B Poccuu,
HO U B SInmonun, Amepuke, TaliBane.

Ha Anrae usBecteH ciyuaif, KOrja Ha JIMHUM JUIMHOHW okoio 130
KM octasiock He 6onee 35-40% nanpspxenus. CrienuanicTsl o0paTuim
BHUMAHUC Ha TO, YTO JIMHUA IMPOXOAUT II0 XOpPOHIO HM3BECTHOMY
reou3nKaM TeOJOTHYECKH aKTHBHOMY pas3iioMmy. Ilpu ompeneneHun
MecTa YTeUKH HaONIojaliv, Kak B OJHOM M3 MECT, TEPPHUTOPHUATBHO
COBIAIAIONIMM C Pa3IOMOM, MPOBOJI Jall UCKPOBYIO SJIEKTPHUYECKYIO
CTPYIO TOJNIIMHON B PYKY, YXOISUIYIO IIPSMO B 3eMITIO.

[Toxokue coObiTHs HaOmMomanuch B 3abaiikanbe, B KpacHospcke
u T.10. B KpacHospcke B Hadane 90-X romoB ObLT 3apeTrHCTPHPOBAH
ciydaif BOSHMKHOBEHHSI 00JIaYHOTO OOpa3oBaHUS C BPAIIAIONIMHUCS
yuactkamu. IIpm a3tom »sHepreruueckoe xo034icTBOo KpacHosipcka
Mepenuio B PEKUM dIeKTpoMeplanus. Yacte TpaHCHOpMATOpOB
cropena OT Meperpy3Kkd, a 4acTh OKa3ajach BOBCE HE 3arpy)KEHHOM.
Jannenii ¢peroMeHn ObUT 0OBSICHEH TONBKO B 1998 T. kak pe3ymbrar
aKTUBM3AaLMU aHOMAJILHOM 30HBI M reHepauuu 3¢upopomMeHoB. Tak
WIM WHa4Ye, HO BCE 0JTO IIPUBEIO K IIOJHOMY W3MEHEHHIO
3JIEKTPUYECKUX KayeCTB caMoi aTMochepsl Hall KpacHospckom.



IIpuaoxkenue 3. ABI/IaIII/IOHHBIe npoucmecreus,
CBA3AHHBIC C T€ONMATOIr€HHBIM U3/ TYYCHHEM

3.1. Kamacmpodgvr camonemoe ¢ paiione aspoopomos

ITaoenue camonema npu é31eme unu nocaoke npu HOPMAaIbHHIX
memeoycnonsusax (uz eocnomunanui H.H.Anuykozo [1, 2]).

25 urond 1945 roga nerers ¢ derynkoM Muxamiom [1aBinoBeIiM Ha
Ax-18 nmopyuymin MHe. B MO0 0053aHHOCTH BXOJAWJIA PErYIHPOBKA
«u1ara» BHHTA, TO €CTh YBEJIMYEHHME yrila aTaku €ro Jiomacted mpu
Habope ckopoctu. Ilponcxonuno 3to Ha LleHTpanspHOM a’pompome B
Mockse, rae Tenepb «A3poBoK3am». Mbl BBIpYJIWIM Ha CTapT,
MocjeioBan CUrHayl Ha B3neT. llaBnoB nanm monmHBIA ra3, W Hac
MIPIKaJI0 YCKOPEHHWEM K CTUHKaM Kpecen. Heckonbko cekyHa, U MBI B
Bo3ayxe. Kpome mprubopa 060poTOB MOTOpa M phluara peryaupoBKU
MEeHs HUYero He uHTepecoBaso. Kpaem riaza oTMeTwis, OIHAKO,
ObICTpOE IBMKECHUE PYKHU MTUIIOTA, Cpa3y yOpaBIIero MIaccH: CKOPOCTh
ykKe 3a CcTo.

Ho ut0 310? ...MrHOBeHHas BeCTUOYISIpHAs PEAKLMA Ha PE3KHii
MpoBaJI caMoJieTa. A OTTOJNKHYTHCS €Ie pa3 OT 3eMJIu OBLIO yXKe
HedeM. .. M MBI TyT ke TPOXHYJIHCh Ha OETOH OPIOXOM.

UTo MOXXHO cKa3aTh 00 3TUX OMIYIIEHUAX? MeTaluinyeckuii BUHT
Ha TMONHBIX 00OpoTax pyOMT OETOHKY; MTHOBEHHBIM JBIKEHHEM
MUAJIOT BBIKITIOYHII 3KUTaHNE; HEBOOOPA3UMBIN ITyM, CKPEKET, JIBIM U
WCKPBI OT TPEHH:, Pe3K0Oe TOPMOKEeHHe. [ moaHoe OTKITI0YeHne — HU
ctpaxa, Hudero. Illok! IlomHIO TONBKO OBICTpOE MPHUYKUTAHUE
[TaBmoBa: «4rto mue Oyner? Uto MHE Teneph Oymer?..

I'epmeTnuHOCTh OEH30CHCTEMBI, OJHAKO, HE HAPYIINJIACh, U MBI
He 3aropenuch. IIpocTo ocTaHOBMIMCH, M HAcTylmWIa MEPTBas
TUIIMHA, TOKa K HaM He noxOexanu. Ilomornu Bbule3TH U3
HENpPHUBBIYHO HU3KO pacllacTaBLIeiicsi MallMHbI, BCTaTh Ha KaKUe-TO
«BaTHbIE» HOTU. I'Mymo ynbIOHYJCS, yBHIEB 3arHyThI KpeHAENEM



mponeniep, Kak Ha MHOTO pa3 BHJICHHBIX HEMENKHX COUTBIX
«Meccepax».

JloMoOll 0TBe31IM Ha JEKYpKeE, OCKOJIbKY HOTM HE XOJUIH IIOYTH
Tpu aus. [ToroM Bee mpouo.

Kamacmpodgha ¢ Kunwace ¢ aneape 1996 2.

B nouenensHuk 8 sHBaps 1996 1. Ha B3neTe mortepren
KatacTpody W ymaa HpsIMO Ha TOPOJICKOH PBIHOK camoneT Au-24.
[MompoGHoCTel 00 3TOM KatacTpode, KpoMe THOECIN OKOJIO 08yXcom
YeIOBEK, HE COOOIIATOCK.

«[Tunot mogan KoMaHay, U TPY30BOH camoner Ax-24 Ha OonbIIon
CKOPOCTH Hauai pasz0er mo mojoce. MaiiHa He cirymanach KOMaH]I.
[Munor w ero NMOMONIHMKKA METANIHCh M3 CTOPOHBI B CTOPOHY IO
HATIOpOM JIbSIBOJIBCKMX CHIJI. Tak camoner OOpyIIMJICS Ha PBHIHOK,
KOTOPBIM HaxoJWJICd Ha MPOJOKEHHUM B3JIETHOM MOJOCHL. BUHT
Ipy30BUKa Bpamiajcs, cMeTass BCe Ha CBOEM IIyTH, KaKk MeTia o
PBIHKY, — MYXYWH W JKEHIIWH, JIeTed, MPOAaBIOB, IIKOJIHLHHKOB.
[Mnoxux u xopommx. Camoler IpuHsUICS OPUTH BCEX, KTO BHINIEN B
TOT MOMEHT 13 aBTo0yca. OH caenaji COHABUY U3 KUBBIX: POIUTEINEH,
MPOJIABIIOB W WX KIMEHTOB, W3 3€lIEHH, Macja, OryploB, MOJOKa,
MaHHOKH, MbIIa. [locie Toro kak caMmolleT mpoexall OKOJIO TPEXCOT
METPOB MO YIHUIAM, 32 HUM OCTAJIHCh JIGKATh Ky4H TPYIIOB, BCE B
KpoBHU. [IMJIOT W BTOpOW MHIIOT BBIILIM K3 CamoJieTa 3JI0POBBIMH M
HeBpeMMBbIMU. BopTrHKeHep ObLT Takke HeBpenauM. Ero momMonHuk
— 3aWmpel] TOTH0 CO CBOMMH YETHIPbMSI COOTEYECTBEHHHKAMH,
compoBokgatommMu  Tpy3. OOHapyXeHBl Tenma Oonee mpexcom
MOTHOIINX.

OTO CTPOKM W3 MECTHOH 3auMpCKOW Ta3eTel O KaracTtpode B
Kunimiace, MWUIMOHHOM Topojie. [ OBOpWiIM, 4YTO BHHA BCEMY -
neperpy3 MalluHbL. OKHIaX cpa3dy JKe OTHPaBWId B MECTHYIO
TIOPBbMY, TJI€ UM TPHUIIIIOCH TPOBECTH OOJiee roja.

Ho mpu anamm3e mapameTpoB B3JIeTa BBISICHHIOCH, YTO IIOCIIE
TOro, KaK MallliHa Havaja pa30er, oHa BJAPYT MPUTOPMO3WIIA, a 3aTeM



BHOBL CTaJla pa3rOHATHCA. OT0 TOPMOKCHUE CHEJIO METPOB TPUCTA
noyiocel. IMeHHO TEX, KOTOPBIX HEC XBATUJIO MAllIMHEC JId B3JICTA. ..

Kamacmpodghvr camonemos noo Hpxymckom

OavH U3 370BEIIMX TEOJOTMYECKUX pa3jIOMOB IMPOXOIUT IOJ
UpkyTckoMm, Kak pa3 Iepecekass B3JIETHO-TIOCAJ0UYHYI0 IIOJIOCY
a’pompoma. Tpu TpOMKHE, HMMEBIIME OONBIIOW OOIICCTBEHHBIN
pe3oHaHc aBuakaTacTpodsl mon Mpkyrckom: nepast mpousomnuia B 70-
€ ToJbl, BTOpas, korjaa «Pycnan» pazouics B nexkadpe 1997, tperbs B
utosie 2004 1. — pazouics Ty-154 — neranbHO paccienoBalMCh, HO
MOYEMY-TO MX HHUKTO HE CBS3BIBAJ MEXKIY cOO0OH, XOTs ObUIO SICHO,
YTO CaMOJICTHI I‘I/I6HYT B OJHOM H TOM K€ MECCTC.

B KaXXZ10M KOHKPCTHOM CJIy4yac€ HAlllJI1 BUHOBHBIX. Ho ne TIUJIOTHI,
CBA3UCTBI, TCXHUKW WM aBUHAAUCIICTUYCPbl BUHOBAThl B TOM, YTO B
30HE TEOJOTHYECKOTO pa3jioMa BO3HHMKAIOT TI'PAaBUTAI[MOHHBIE SIMBI.
[Tommanm B Hee camoneT, 6efa MOYTH HEMHHyeMa. A Kak MMEHHO OHa
peanu3yercss — BOWIET 1M JIalHEp B IUTOIOpP, 3aropuTCs JH
3JIEKTPOIIPOBO/IKA MITM TIOBEZEHNE IKUTIAKa CTAHET HeaJleKBaTHbBIM, HE
CyTh BaxkHO. Bce paBHO yOwmiinel okaxkercsa pasnoMm. Ecam 3To
MIPpU3HATh, U HCBUHHBIX HAKa3bIBaATh HC NPUACTCA, U, YTO CIIC Ba)KHeﬁ,
YJacTCs HE JIONYCKAaTh HOBBIX Tpareiauii.

KonewuHo, MepeHOCHTh HMPKYTCKUH a’dpoipoM U3 «TUOJIOro» B
npyroe, Ooiee 0Oe3omacHOe MeECTO — 3ajada  HEMBICIHMO
noporocrodmas. A BOT OCHACTHTh €ro M mojyieraroniie Kk Mpkyrcky
caMmolleThl MpubopaMu, MPEIYNPEKIAOINUMA O  BO3MOXHOCTH
AKTUBU3ALMU TJIYOWMHHBIX IIPOIIECCOB B TEOJOTMYECKOM pa3jioMe,
3a/aya peraemast.

[IpoknanpiBas TpacChl aBHApECOB, E€CTECTBEHHO, CTaparoTCs
n30eraTh MECT MOBBIIIEHHONW OMAaCHOCTH — CKOIJICHHS TPO30BBIX Ty,
04YaroB 3apOKIEHUS BO3AYIIHBIX BHUXpel. Oka3piBaeTcsi, K 30HAM
MOBBIIIEHHON OMAaCHOCTH CJIEAYET OTHECTH U PAOHBI 3eMJIETPACEHUH.
Puck momamanust B HUX OCOOEHHO BBICOK €IIe M IOTOMY, HTO
OITaCHOCTB, O KOTOPOH MOPOH HUKTO HE JIOTaJbIBAETCs, HApacTaeT 10
3eMJIETPSICEHMSL.



JencTtBuTenbHbli wiieH Poccuiickoll akajaeMuid €CTECTBEHHBIX
HAyK W KOCMOHABTHKH, JOKTOp (HM3MKO-MaTeMaTHYeCKUX HaykK,
npodeccop, TNIAaBHBIH HaydHbId  COTpyOHHK OObEeAMHEHHOTO
nHctutyTa ¢usuku 3emim PAH Hrops BnamumupoBnu AnHaHbWH
pacckaszan, 4YTO 4YHCIO (UKCHpyeMbIX aBapuHHBIX CHUTyalui
HapacTaeT MO Mepe NPHUOIMKEHUs 3emierpsiceHus. 3a JeHb JI0
CTUXUHHOTO OelCcTBUs OHO cTaHOBUTCA B 100 pa3 ¢ IuIIHUM OOJbIIIE,
4yeM B OOBIYHBIE JHU.

C uwem 310 cBA3aHO?  MexaHWYecKHe — HaIpsDKEHUS,
HaKallJIMBaloIMecss B 3€MHOM KoOpe Tepea  3eMIIETPSCEHUEM,
COIIPOBOXKJAIOTCSI POCTOM HAIPSHKEHHOCTH  3JIEKTPOCTATUYECKOTO
moJisi, MpHYeM, 4eM Oirke K OyaylieMy SMULEHTPY, TeM OOoJblie.
Ecnu cpennsas HanpskeHHOCTH cocTaisier 120-140 BonbT Ha MeTp,
TO 3a JIeHb JI0 KaTaKJM3Ma — HECKOJIBKO COTEH ThICAY BOJBT Ha METP.
OTO0 nake BUAHO HEBOOPYXKEHHBIM TJIa30M: HAYMHAIOT CBETHTHCS
TOpPBI, 3eMJIsI, SJIEKTPOIPOBOA, UCKPHI CHIILUTIOTCA B pajuyce 0 ABYX
COTEH KMJIOMETPOB. B MOMEHT Tom4yka HaJ SMHUIIEHTPOM Ha HECKOJIBKO
CEeKYyH/I BO3HHUKAET spyaiiias BCIbIIIKA.

Jleratb B CTONb HAdJIEKTPU30BAHHOW aTMocdepe UYpe3BbhIYaiHO
OIACHO: BeJlb CHIILHOE AJIEKTPOCTATUIECKOE T0JI€ BEIPYOaeT BCE AIeK-
TPOCUCTEMBI, B TOM YHCIIe, OOPTOBbIE KOMITBIOTEPHI, CBsA3b. B 1977 T.
B byxapecre 3a feHp 10 3eMIeTpsICeHNs BBIIIIN U3 CTposi Bce DBM.

Kak pacmpenensiercss 37I€KTPOMOTEHIIMAN IO BBICOTE, TOYHO
HEN3BECTHO, N3YYEHBI TOJBKO HUXHHUE 7-8 KuimomerpoB. Ho BoeHHBIE
caMoJIeThl JIeTaloT Ha BBICOTax, mnpeBblmatonmx 20 kM. MoxHO
MpeanoaraTh, TaM IIOTHOCTh HOHOB TOPa3/io 0oJiee BHICOKAs.

Pacnpenenenne BospTa)xka IO BBICOTE 3aMeEpsTh peasbHO. Iloka
HPEAJIOKCHUE TaKoe: 3aMepsTh 3JIEKTPOCTATUYECKUE IOTEHIIMAJIbI
X0Ts OB HaJx a’dpolpoMaMH, OCOOEHHO B CEHMCMOOMACHBIX 30HAX, a
elle JydJlle CTaBUTh CIHelUalbHble NPUOOpPHl U Ha caMoiersl. Ecnu
HanpsbkeHHOCTh gocturaer 400-500 BojbT Ha METp BBICOTHI, TPeOy-
ercsl CpoYHas [0Ca/Ka, IOJIET B TAKUX YCIOBUSIX CJIHUILKOM PUCKOBAH.

IIpuBenem mpuMepsl elle HECKOIbKUX aBUAIIMOHHBIX KaTacTpod
Ha TeppuTopun Poccuu.



1995 r. I'. Mockgsa, asponopt IllepemernreBo. O0bextT — BIIIT —
B3JIETHO-TIOCaiouHasl monoca. Ha 2-m  kuiomerpe oOHapykeHa
TpemnHa Ha BIIII. Pelicel 3aaep»aHbl HA HECKOJIBKO YaCOB B CBA3U CO
CPOYHBIM PEMOHTOM TOJIOCHI.

5.04.1996 r. bius I[lerponarnoBcka-Ha-Kamuatke. ['nbens camo-
nera Wn-76 npu B3nere.

9.03-1999 r. I'. Mockaa, aspomnopt lllepemerbeBo. ['nbens camo-
neta Sx-40 npu B3nETE.

[lepronuyeckue NPOUCIIECTBHSI C KOCMHUYECKUMH KOpaOJsiMu,
CIIYTHUKaMHU KW CaMOJICTaMM HpHU MOPOJCTE HaJ CHUJIbHBIMH 30HAMH
aHOMAaJIMH — 3TO HapymeHus HOPMAJIbHBIX PEKMUMOB I10JI€TA, IIPOBAJIbI
KopabJel 1 THOEIb JTIO/IeH.

3.2. KaracTpodsl caMo/1eTOB HAJ ropaMu
Kamacmpodghor mpex Cy-27 60 Bbemuame

OpHoil W3  BHe3amHOCTeW, OOJIBHO  OTpasUBIIEWCA  Ha
HAIIMOHAIIbHOM CaMOJIOOMHM POCCHSIH, SIBHJIach Karactpoda 12
nekabpss 1995 r. B 6 4. 57 MHH. IO MOCKOBCKOMY BpEMEHH TpeX
poccuiickux wuctpeduteneii Cy-27 mpu 3axome Ha TOCATKy Ha
a’ponpoM BheTHaMcKoW aBrnaba3el Kampans (mpoBunims Kxanpxoa).
N nmpowsonuio 3T0 Ha NATBIA  JEHb II0CJIE  TaWHCTBEHHOTO
ncYe3HOBeHUs1 camoiera 1y-154, cnemyromero peiicom HOxHO-
CaxanuHck — Xabapock. Camornera, ciefpl KatacTpodbl KOTOPOro K
TOMY BpPEMEHU JaXe eme He ObUTH 0OHAPYKEHEI.

Bcenoroansrii ucrpedurens-nepexsarunk Cy-27 — ropaocts BBC
Poccun, oque U3 mydmmx B MUpPE UCTPEOUTENNCH, HE UMEIOIMUi cede
paBHBIX 110 MAaHEBPEHHOCTH, [EMOHCTPUPOBAJICS Ha MHOIMX
MEKIYHApOJHbIX AaBUACAJIOHAX, IIOCTOSHHO IIOATBEPXkAAs CBOU
BEJIMKOJIEIHBIE JIETHbIE kKauecTBa. KaTactpoda Tpex ucrpedureneit u3
IISITH B OZIHOM MeEcCTE€ cpa3y IIOCTaBWJIa IIOJ COMHEHME €ro JETHYIO
HaeKHOCTh. IlOCKONMBKY pedb HOeT o KaracTpode BOEHHBIX
CaMOJIETOB, IIOAPOOHOCTHM €€ He pa3rfallaloTcs, U OIUCHIBAThH



MPUYMHBI KaTacTpodbl MPHUXOAUTCS MO OTPHIBOYHOM, a TMoA4Yac M
KOCBEHHOH MH(opManuu.

[Iste uctpebuteneir Cy-27 BosBpamanmuce B Poccuto mocine
YCIIEIIHOI'O TI0Ka3a Ha BBICTABKE aBMALIMOHHOTO U MOPCKOTO
BoopyxeHus «JIuma-95» B compoBokeHnH TpaHcnoptHoro Un-76 u
Ha monxoae K Kampanu monanu B HHU3KYIO OONa4yHOCTH, HACKOJBKO
MOXKHO TIOHATh M3 COOOIIEHUH TMpecchl, € TymMaHOM. TpyaHO
MPEANONOKUTh, YTO TyMaH W OOJAYHOCTH B O3TOM pailioHe He
YUUTBIBAJIUCH MPU MOATOTOBKE Mojera. HakaHyHe HECKONbKO JHEH B
OKpecTHOCTSIX OylieBaja HEMOroja, BBI3BAHHAS, IO-BHIUMOMY,
BBIXOJIOM 3dupa W3 rIyOMH 3emiii, W Haxo ObLIO OXWAATH, YTO
HUMEIOTCSl OCTaTOYHbIE Y(QUPHBIE BBIXO/bI, KOTOPBIC W MOJICPKHBAIOT
HeHacThe. OZIHAKO 00 3TOM SIBIICHMH HUYETro HE 3HAIU U MIO3TOMY €T0
HE YUUTHIBAIH.

[Tockombky Heroroja 3a/iepKUBaIa Teperer, TO,
BOCIIOJIb30BABIIMCE TEPBBIM K€ OKHOM B HEH, ION0XHUBIIKCE,
MOXO0KE€, Ha HAJEKHOCTh BCEMOrOAHON TEXHHUKH, OMNBITHOCTh M
CIIETAaHHOCTh TWJIOTOB W JyONuMpOBaHWE Kypca, Hayaldd TIOJET.
OKHMMaXl BCEX TSATH CaMOJIETOB, YYAacTBOBABUIMX B BHICTABKE,
BXOJWJINA B COCTaB 3JIUTHOM MUJIOTaXHOM Tpymmsl poccuiickux BBC
«Pycckue BUTSI3U» U OMBITHOCTD WX ObIJIa BHE BCAKUX COMHEHUH.

[To-Bummmomy, asponpom B Kampanu He 000pyI0BaH WM TUIOXO
000pyIOBaH CpelCcTBAMH HaBEACHMS, a 0oJjiee BEpOSITHO, 4TO paboTa
CpPEICTB  HaBENEHHUS  «PErylnpoBajach»  HENEPUOANIECKHMH
OCTaTOYHBIMU HcTeueHUsMH d¢upa u3 [TI3, Haxomsmmxcs BOIU3H
aspompoma. lloaTomy Tpm 3axoma Ha TOCaAKy OKa3ajwCh
HEyJa4YHBIMH, W HENb3s HCKIIOYNTh, YTO PEB JECATKA MOIIHBIX
IBUTATENEH, WIyNIMX CTpoeM HcTpeduTenell W WX BUOpaus
CHPOBOIMPOBAIH MPH HEOTHOKPATHOM MPOXOKIECHINH HA HEOOIBIION
Beicore Hax ITI3, BHeodepemHodl BBIOPOC 3HAYMTEIHLHOM MOPITAN
3akpydeHHoro 3¢upa. M xorga rpynma Hawia YeTBEPTHIN 3ax0 Ha
BeIcoTe 600 M, OHA MTPAKTUIECKH MTHOBEHHO ITOMaIa B IPOCTPAHCTBO,
HachIllleHHOoe >(QupoM. BHe3anmHoe Bo3aeiicTBue 3¢upa mo-pazHOMY
oTpakaeTcst Ha (PM3MOJIOTHUH U TICUXHUKE YenoBeka. M 3To o0ycnoBmiio



pa3IUYHOE TOBEICHUE ONBITHBIX MWIOTOB B  3KCTPEMalbHOMH
CUTYyaIUH.

BeposiTHO, T€ NWIOTBHL, YTO Tpu3eMIWIHMCh B 70 KM FOKHEE
Kampanu Ha aspoapome ropona @anpanr u uzdexkanu katactpodsl, B
MOMEHT BO3JEHCTBHUS 3(PHUPHOrO TMOTOKA WHTYUTHUBHO, BO3MOXKHO,
HaxoJsICh Ha TpaHM MMOTEPH CO3HAHUS, B3sUIM IITypBal Ha ceOs, U MX
caMoJIeThl TIOUUTH BBEpX, MUHOBAB Iperpaay. ONpaBUBIINCH CEKYH]T
yepe3 10-20 oOT 10IyOOMOpPOYHOTO COCTOSIHUS, KOTOPOE OHH,
BO3MOXKHO, JaX€ HE 3aMCTHJIM, M, IIOCOBETOBABIIMCH C
KOMaHJOBaHUEM HMJIKM IIOJYYUB KOMaHIy, HAIIPpaBUJIMCh Ha IMOCAAKY B
@DaHpaHr.

Peakuuio Jpyrux MOXKHO —ONPEACIUTh IO  PACHOIOXKCSHHIO
OCTaTKOB CaMoJIeToB Ha comnke. Ckopee BCero, 4TO-TO MOBIHUSIIO HA HX
HWHTYUIIMIO, U OHMU HC OTpCarvupoBaJii Ha BHCE3AITHOC H3IMCHCHUC
cosHanus. C 3aTOPMOKEHHBIM CO3HAaHMEM, a BO3MOXHO H B
0ecco3HATENbHOM COCTOSIHUM OHHU IPOJIOJDKAH IOJIeT Ha TOW XKe
BBICOTE MJIH, CHUXKASCh, U B PE3yJIbTaTe HE U30eKanu ruoeiu.

Kak monckazama 3anumaromasicst uzydennem 113 J[.Demgopora,
J0Ka3aTelIbCTBO BINAHUA 3(’101/Ipa HJIK €ro OTCYTCTBHA MOXHO BBISIBUTH
M ceryac 1o MaI‘HI/ITO(l)OHHLIM 3alrcsaAM MEPEroBOPOB HA HOCUTEIIAX
Nn-76, n pexxnme pabOTHI CTAHIMIA CIICKEHMSL:

— JIOJDKHO YYBCTBOBATBCS HEKOTOPOE 3aMeJUIeHHe peakiui
IMUJIOTOB IIPHU OTBETAaxX Ha BOIIPOCHI;

— B JCHb KaTacTpodbl, BO3ZMOXXHO, HAOIIOMAINCH IIOMEXH B
paboTe CTaHIINUN CIeKEHUS;

— JIOKATOpPbI MOI'JIN q)HKCPIpOBaTI) OTACIBHBIC IIAPOBBIC MOJTHUH,

— 3a JIBa JIHS J0 aBapHHM MOTJIM HaOJI0IAThCS HE3HAYUTEIbHBIC
M3MEHEHUS HANPsHKEHHOCTH TPaBUTAIIMOHHOTO TIOJIS B 9TOM paiioHe.

IToroga mocime THOENMM CaMoOJETOB HE yIydIIMiIach. MOXKHO
MpEeANoNiarath, YTO BBIIENCHHE dPUPHBIX ITOTOKOB IMPOJOIIKAIOCH,
nmojAep kuBasi TyMaH W obmavyHocTh. llomumm mOXIH, COBEPIIEHHO
WCKITIOYMBINNE BO3MO)XHOCTh OPTaHU3AIMH TOMCKOBO-CIIACaTEbHBIX
pabor. M TONRKO HA TPETUH MEHb, KOTJa HEMHOTO pa3BEsIOCh,
BHETHAMCKHE TTOMCKOBUKH Ha4ajld MPOOMBAThCS K TOTHOIINM
camoneraM. M, xoTsa mius 3TOM menw OBUT BBINEIEH BEPTONET,



BOCIIOJIb30BAThCSI MM OKa3ajloch HEBO3MOKHO. CTosia TOTHOCTBIO
HeJeTHAs TOro/a.

Hens mpoxoaun 3a auem. [Ipomina Hemens, HacTynumia BTopas, a
BHETHAMCKHE CIIacaTeld BCE HE MOIJIM BBIUTH K camojeTaM. 3a 3TO
Bpemss u3 BnamuBoctoka B Kampanp npuObuUM  poccuiicKue
criacaTeiu, BBITPY3WIUCh M TOXKE ABHHYJIMCH K MECTy KaTacTpoQbl.
Ha Bech myTh MM moTpeOoOBanoch OKOJIO TpeX CYTOK. BbeTHamckue
criacateny NMpUOBUIM Ha MECTO Ha JECATHIA JCHb Mocie Bhixoma. U
MOYTH OJJHOBPEMEHHO 00€ TPYIIIbI IPUCTYIHIN K padoTaM.

3agepkka B JBWIKEHHMM BBETHAMCKUX cCracaTeNied, HMEIOIIHNX
npencraBnenue o  BosmedctBusx [TI3 w o  cummromax,
CONPOBOXKJAIOIIMX 3TH BO3JAEHCTBUS, NMPEKPACHO 3HAIOLWIMX PaloH
KaTtacTpo(bl U OPUCHTUPYIOIIMXCS B TPOIMMYECKUX 3apOCIIsIX, BEChMa
CUMIITOMATHYHA ¥, BEPOSATHO, CBHUJETEIHCTBYET O TOM, UTO
aktuBHOCTh [TI3 Bce »TM nmHM He cHIKamdach. W omymas ee
[MOCTOSIHHOE BO3JICHCTBHE Ha ce0e, BbETHAMCKHE CllacaTelid JIM0o
monumi B obxoxm I'TI3, a 3TO Bcerga HE OYEHL-TO JIETKO M OYEHD
JaJieKo, 100 MPOABUTaJUCh BIIEpPE] TEMH TEMIAMH M IyTAMH,
KoTOopbIe «pazpemnana» ['TI3.

Korma momocmenm Hamui cmacaTeld, a OHU TOJOCIEIH, II0-
BUJIMMOMY, K MOMEHTY 3aTyxaHus aktuBHOcTH ['T13, ee Bo3aciicTBIE
Ha HUX OBLJIO HE3HAYUTEIbHBIM, U, BO3MOXKHO, JIaXKe HE 3aMeyalioch
nvu. K ToMy ke OHM HE 3HAJIM MECTHBIX YCIOBHUA M HE HUMETH
MIpECTaBICHUS HE TOJBKO O CHMITTOMaX, Bo3HuKarommx B ['T13, HO u
o cymectBoBanuu camux ['TI3.

Takum oOpa3oM, Jake OpraHu3alds CHacaTelbHbIX padoT
KOCBEHHO CBHJCTEILCTBYET O TOM, UYTO OCHOBHAs IpHYHHA
aBuakatacTpodsl Tpex Cy-27 — nonaaanue B ['TI3.

3.3. KaTtacTpodbl caM0/1€TOB HaJl 0KeaHOM.
Kyoa nooesanaco yckaopunvs «Ieenorzcepos»?

HmwxenpuBeneHHBIN TEKCT 3auMCcTBOBaH 13 kHuTH A.D.UepHseBa
«AsnakaTtactpods» [3].



Beixon mpupoHHoro sgupa ¢ Oompmux IUomanei obpasyer
nuieli aHOMalbHBIX SIBIGHUH M CONPOBOXKIAETCS MPOIEcCaMH,
CIOCOOHBIMU BBI3BaTh TMOENb JIeTaTeNbHBIX amnmapatoB. llpuseny c
HEe3HAYUTEIbHBIMU COKpAILEHUSIMHU KJIaCCHYECKHH npumep
NpUIOHHOTO 3(hupHOro BEIOpOCca, MOBIEKIIMI 3a coboil rubdens
HECKOJIbKAX JICTaTelbHBIX ammapaToB. Peub uHIeT O MedanabHO
3HAMEHUTON 3ckaapuibe Telnopa, ucue3HyBIIeH B bepMyackom
TpEyroJbHHKE.

Bor kak omuceiBaeT 3TOT ciydaii A.lloTamoB B CHEHBBITYCKE
razersl [IBO «Ha crpaxe Ponunbsy (HJIO Ne 134-135, utons 1993 1.).

«HenaBHo cpencrtBa MaccoBod uH(popmanuu cooomuau: B 20
KHJIoMeTpax oT nmobepexps Onopunsl Ha TayonHe 250 M, HAKOHEI-TO,
OOHapy>XEHbI OCTaHKU OOCBBIX CAMOJICTOB aMepuKaHckoro BMO.
Peur maer o msaTu ucTpedbUTENSIX-O00MOApAUPOBIINKAX «IDBEHIKEPY,
OeccrieIHO MCUE3HYBIIMX 5 aekadps 1945 r.

ITpuxu k mopTpery KaracTpodel.

[loroga Obula Ha «IIATHY», a «OBEH/DKEPBI» OCHAIICHBI TI0
MOCIEAHEMY CIIOBY TEXHHUKHU.

B Tor nenp B 14.10 msaTh caMoneToB «IBEHKEP» MOMHSIIUCH C
aspoapoma aBuabazel BM® CIIA B Dopr-Jlogepaeiine. 3ToT ObLI
OOBIYHBI TATPYNBHBIA TOJET BIOAL BOCTOYHOT'O TTOOEPEKBS
Onopunel — 160 MuTs Ha ceBep W BO3BpaleHue Ha 0aszy. Pacuernas
MPOJIOJDKUTENTLHOCTD IOJIETa HEe MIPEBBIIIala IBYX YacoB.

Ilepen monerom, Kak W IOJArajioch, BCE MAaIIMHBI MPOILIH
THIATENFHBIA OCMOTp, U 0aKU X OBUIM 3aIllpaBIIeHbI TIOJHBIM 3a11acoM
roprouero. Bce mnpubopsl W HaBUTAMOHHOE 00OPYJOBaHHUE
HAXOJIWJINCh B UCIPABHOM cOCTOSIHUM. Kaxnpiii camoner ObLI
OCHaIeH MOIITHOM JIeCSITUKaHAJIbHOU paauocTaHuuen c
paIuOKOMITACOM, TIO3BOJISTIIOIIMM B JII000€ BpeMs 0e30mmb09HO
OTIPEICNTUTh HaIIpaBJICHHE HAa MECTO cBoero OasmpoBanmsa. Ha Gopty
«IBEHKEpa» HMMENHNCh CIacaTelbHBIE CPEICTBA — aBTOMATHYECKH
HaJyBaloIIHecs MpPU CONPUKOCHOBEHHWU C BOIOW DPE3MHOBBIE JIOAKH
ninn wioTel. KpoMe Toro, Ha Ka)XIOM JIETYMKE OBUT CracaTenbHBIN
xwunert. [loroma B eHb MaTPyIMPOBAHUS CTOSIIA OTIMYHAS.



B 15.15 xomanmup sckagpunbsu nedteHaHT Yapne3 Teitnop
YCTAHOBHWJI C IEHTPOM YIPAaBICHMs TEPBBIA PaJUOKOHTAKT. B 3TO
BpeMsi OH JIOJDKEH ObUI, COrflacHO pacueraMm, oOpaTHUTbCs 3a
paspelieHreM MpoU3BecTH Mocaaky. Ho BMecTo 0OBIYHOTO BOmpoca
OIepaTOpPbl MPUHSIIA TPEBOXKHOE COOOIICHUE:

— Xenno, OapeimHs, MBI B omacHocTu! HaBepHoe, cOummch c
Kypca. He sudum 3emnu... I[losmopsio... He moocem obuapyscume
3emio...

— Coo01muTe CBOE MECTOHAXOKICHUE, — ITOCIIE0BaJ IPHUKA3.

— He 6 cocmosanuu e2o onpedenums, — oTBevan yneiireHanT. — He
3HaeM, rie Haxoaumcst. [Toxoxe, 4yTo 320y AUITHCE.

Chyxamye 1eHTpa yIpaBlIeHHs ObUIH OIIENOMIICHBI. MOXHO Jn
JICHCTBUTEIILHO 3TOMY BEPHUTh, IOJET BEAb IMPOXOIWT B OTIMYHBIX
ycIoBHsIX?

— Hampasusiitech cTporo Ha 3anaj.

Paouocssize Hadoneo npepsanaco, 3arem Y.Telinop oto3payics
BHOBB, 1 B TOJIOCE €I0 CIIBIIIAJICS HENOAETbHBIN CTpax:

— He 3naem, 20e 3anad. Bce 6vbienaoum e max... 04eHb CHpPAHHO.
Mbui cosepuienno nomepsanu opuenmayuio. /lasxice okean 8viensioum He
maxk, Kaxk 0ObIYHO.

PabGotHukn meHTpa CBs3W MPeOBIBAIN B MOIHOW PacTepsHHOCTH.
W ux MoxHO ObUIO TOHATH. Eciiu ObI jaxke MarHuTHast Oypsi BhIBEjIa
BCE WMMEIOIIMECS Ha CaMoJIeTax paJrOKOMITAChl, MUIOTH JIOJIKHBI
OBLIN JIETKO HAWTH JOpory Ha 6asy. CienoBajio TOIBKO JAepiKaTh Kypc
ctporo Ha CoHIIE, KOTOPOE YK€ CKIOHSIOCH K ropu3oHTy. Ho BoT
YTO yAUBUTENBHO: U3 NEPe2080pO8 NeMyUKo8 Mexncoy coOou cmano
sAcHO — oHu nomepsnu... Connye.

ITocte 16.00 neitremant Y.Teitmop, Oymydwm, BepoOsTHO,
MOJTHOCTBIO  IEMOPAJIM30BaH TAMHCTBEHHOCTHIO IPOMCXOAIIETO,
Tepeas CBOH MOTHOMOYHS OTHOMY W3 TIJIOTOB.

B 16.25 HOBBII KOMaHIUP OSCKAAPHIIBM BBINIET Ha CBS3b C
LIEHTPOM YTIPaBIICHHUS.

— [lo-npexcuemy He MOdceM MOYHO ONpedeumsb  C80e
nonoxcernue. O4EBUAHO, HAXOAUMCS B 225 MUJIAX Ha CEBEPO-BOCTOK
oT 0a3bl. ..



Kaxercs, kak Oyaro...

WU mnocne storo mnponsurenbHas TUiMHA. CpoOYHO B paiioH
MPEANoNaraeMoro HaxOXKACHUS NpOoMaBlIed ACKaApWibH  Oblia
HampaBieHa HeOoJblIas «ieTawomlas jJoaka»y «Maptun Mapunep» c
13 unenamu skunaxa Ha O6opty. OHa mpenHa3zHayaiach CIENHaIbHO
JUIsl criacaTelbHBIX PadOT M MpH HEOOXOAWMOCTH MOTJa COBEPILAThH
MOCAJKy JlaXKe Ha IITOPMOBOE MODE.

[locnanuplf HAa  TOMOLIL  NPOMABIIMM  «OBEHIXKEpaM»
THIIPOCaMOJIET CITYCTSI HEKOTOpOe BpeMs Iepefal psia OOBIYHBIX
PaaroCcOOOICHUH Ha KOMAHIHBIA MMYHKT, U3 KOTOPBIX OBLIO SICHO, YTO
OH HaXOIUTCS TJIe-TO PSJAOM C UCUYS3HYBIIUMH. A 3aTeM 3(hUp CMOJIK.
OTyasiHHBIE TTONBITKU OrneparopoB yCTaHOBUTH C HHUM CBA3b 6LIJ'II/I
TIETHBI.

B 19.04 oucnemuepcxuii nynkm ¢ Maiiamu 3agpuxcuposan edsa
cavluuMble CUCHANbI-NO3bI8HbIE 9CKAOPUTLU camonemos
«Deendoicepy. Tlo pacdyeram CIENUAIUCTOB, 8 MO 6peMsi OaKu ¢
20pIoYUM HA MOPNEOOHOCYAX DLLIU YIice NYCHbl.

[IupokomacmTabHbIE MOMCKHA KaHYBIIMX B HHUKY/AA, B KOTOPBIX
y4acTBOBAJIM TPHCTA CAMOJIETOB U JIBAJIATH OIMH KOPaldiib, ycriexa He
nmenu. He ynanock 00HapyXKUTh HUKAKHX CIIEIOB MPOMAaBIINX.

3KCHepTBI Hpe6BIBa.HI/I B IIOJJTHOM HC€IOYMCHHHU — KyJda B TaKOM
OTpAaHMYEHHOM paiioHe MoOrIM OeccleHO WCYE3HYTh IIECTh
caMoJIeToB C 27 jeTdynkamMu Ha 60pTy? Bompoc 3TOT cTaBWiI B TYMHK
MHOI'X, MbITAaBIIUXCSA PEHIUTL 3araiaky. I/I3B€CTHO, qTO CaMOJICTHI
TMB-3 «OBeHmkep»» Jake TMOCiIe IONMHOTO H3PaCXOIOBAHUS
TOIJINBA CIOCOOHBI IMpoOACPIKATECA Ha BOAC MJIWUTCIBHOC BpEMA,
KOTOpOTO BIOJIHE JIOCTATOYHO JUIS OBaKyallMd »dKUMaXed Ha
MMEIOIIMXCSl  CcracaTeldbHBIX cpencTBax. Kpome Toro, neTduku
MPOIUTH Kypc BBDKHBAaHHS B aBAPUUHBIX YCIOBUAX W HMEIH
CHENHUATBHYIO SKUITUPOBKY.

Kyna nenace «ieratommas jiogka» «Maptun MapuHep», KoTopas u
C IMyCThIMU OaKaMH MOTJIa OCTaBaThCs Ha IUIABY CKOJIb YTOAHO JOIT0?

[louemy HU OmWMH W3 CaMOJIETOB, HA KOTOPBHIX ObIJa MCIpaBHAs
armaparypa, He Tepeiai CUrHal OefCcTBUs?



Hukro u3 unenos cnenuansHo coznanHo BM® CIHIA xomuccuu
HE CMOI BBICKAa3aTh JOCTOBEPHYIO BEpPCHIO, BOCIPOM3BOAAIIYIO
Tpareauio. OJMH U3 CIENUATUCTOB 3asiBIII. «MOXHO MOIyMaTh, YTO
WCYEe3HYyBIIME MWIOTHL ynerean Ha Mapc. Hukro, uept mobepu, He
3HAET, YTO ’KE TaM IPOU3O0IIIION.

Komuccust 3aBepimina cBolo paboTy, HO O CHUX MOp LENbIA Psil
BOMPOCOB, KOTOpBIE OHAa HE CMOrJa OOBSICHUTH, OCTAIOTCS
HepaspelleHHbIMU. BoT Hanbonee 3aragounsie u3 Hux. [louemy mope
Ka3aJoch JIETYHKAM «CTpaHHbIM», a ConHua onu He Bunenu? [louemy
MOKa3aHWs BCEX KOMIIAcOB ObutM omubOouHbiMu? KTo mepeman
nocneanre no3biBHBIE? [louemy He OOHapy)KEHO HHKAKHX CIIEIOB
KatacTpodbi?

BepositHo,  BmepBele  Marepuan O  KaracTpode  MATH
«39BeHmKepoB» ObuT onmyonrkoBaH B kHUre Yapnp3a bepnutna «be3
cliefia», a TIOTOM W BO MHOTUX APYrHX NyOnukanusax. M kHura, u
O0COOCHHO HCTOpHSA C «DBEHIDKEpaMm» IOJBEPTIUCH OYKBAILHOMY
OCMESIHUIO KaK HMHOCTPAHHOH, TaK W IIEpEleBaBIICH €€ COBETCKOU
neyaThio. BoT kak, HampuMep, KOMMEHTHpOBajach THOENb
«OBEHKEPOBY aHTIUICKUM XypHaiIoM «Hbio caitHTHCTY.

«Hecmotps Ha 10, uTo B nctopun BMC u BBC CIIIA nHukorga Ha
MPOM3BOJMIN  Oosiee  OJWTENBHBIX  MOWUCKOBO-CIIACATENBHBIX
olepanvii, He OBIJIO HAWIEHO W cJjena OT IIECTH HMCUYE3HYBIIHMX
CaMOJIETOB M 27 MPOMaBIINX C HUMH YICHOB SKHUITAXKEH.

Tak onuceiBaercs ciaydaidl B kHurax. Ho mouru Bce onucaHHoe —
BBIIyMKa. Bo-TiepBBIX, CTpaHHOrO coOO0IIeHus JielTeHaHTa Teitiopa
(Ha HEM OCHOBaH BECh CIOKET) He ObuT0. HU omHa M3 paamocTaHIni,
MMEBIINX CBSA3b ¢ OOMOapAnpoBIIMKaMH, He 3a(UKCHpOBaIa HAYETO
OJOOHOT0 B CBOMX JKYPHaJax, HU OAWH U3 JIfofiel, HaXOJUBILUXCS B
TOT JIeHb Ha a’poJpoMe M CIylaBmMX Telopa BO BpeMs BBIXOJa Ha
CBsI3b, HE NPUIIOMHUT HUYETO MOXOXKEr0, W JIaXKe BBICIIMA BOCHHBIN
aBTOPHUTET, KOMaHI0p BupmuHr, Ha KoToporo cceutaercs bepnuri B
JAHHOM CJIy4ae, MOJHOCTBIO OTPHUIIAET, YTO OH KOrJa-ju0o CIIbILIal
WJIM TOBOPUI YTO-JIMOO B ATOM JyXe.

Camonersl HHKyIAa HE HWcUe3Td B 16.25 Bedepa, 03apeHHOTO
my4damu 3akatHoro ColilHIa, OHM MPOIOJKAI CBOM TOJNET U B Ooree



cyMpauHsblif yac — B 19.00, xorza 3amTopMuiio, ¥ MO MOPIO MOKATHIIH
MEHHbIE BONHBL. B cocTaBe Skuma)xeid ObUIM HE «BCE OMBITHBIC
JISTYUKNY», KaK MUIIYT B KHUTAX, 2 MOJIOJBIC KYpCAHTHI, JJIsi MHOTHX
U3 KOTOPBIX paliOH TIONETOB SIBJISIETCSl BOBCE HE3HAKOMBIM.
Asmopumemnas Komuccus npuwiia K 3aKaOYeHUIo, 4mo JeumeHanm
Tetinop nomepsin kypc. llpunss rtpsgy baramckux ocTpoBoB 3a
LEMOYKY OCTPOBOB, pAacloOOXKEHHBIX K fory ot @nopunsl u
CllyXamux i JCETYUKOB IIOCTOAHHBIM OpPHUEHTUPOM, OH B3I
HaTpaBJIcHHE CEBEPO-BOCTOK; TAaKMM 00pa3oM, Bce 5 caMOJIEeTOB
yJeTanu Bce Aaiblie oT 6a3sl B ATIaHTUKy. [locne Toro kak B 6akax
KOHUMIIOCH  Toptodee (ObIT IITOPpM MW IUIOXas  BHIMMOCTB)
0OMOapAMPOBIIUKY PA30UIUCH MTPH MTOCAKE HA BOY.

Yto Kacaercs MOUCKOBO-CIIacaTeNbHOM IPYMIIbI, OHA BBUIETENA Ha
camolieTe, 3a KOTOPBHIM YTBEPAWIIACH KITMYKa «IETAIoMas KaHUCTPay
n3-3a OOJBIIOrO KOJMYECTBA TOPIOYEro, MPUHUMAEMOrO Ha OOpT.
Maneiimas uckpa mMoryia B 100yl0 MUHYTY BBI3BaTh B3pbIB. 1o Bcei
BEPOSITHOCTH, UMEHHO TOM POKOBOM MHUHYTE U MOJOIIO BpEMs: Kak
pa3 B TOT MOMEHT, KOTJja CaMoJieT Hc4e3 M3 OISl 3peHHUs pajapHOR
YCTaHOBKH, CIIEIUBIICH 32 HUM, C HAXOJMBILETOCs B paiioHe IMmojera
KopaOJsl BUJEIH BCIBIIKY B HeOe. U pa3Be, eciii UMETh B BHUJLY UTO,
COIJIACHO KHWKHOH BEpPCHM, caMoJjieT-cracaTeib BbuieTen B 16-25 u
TYT K€ UcYe3. A Ha caMOM JieJie OH TTOKWHYJ 0a3y numib B 19 gacos
MOXKHO CUMTATh OOCTOSATEIHCTBA €r0 THOCIH «CTPAHHBIMI)?)

Tenepb, Korga NOTHOIIME CaMOJETH, HAKOHEI-TO, HaMNICHEI,
MOOHO COIIOCTAaBHUTH BBIBOAbI U KOMMCHTApUH CIICHHUAJIHNCTOB C TEM,
YTO 3aUKCHPOBAHO WX pacrmonokeHueM Ha pgHe. [Ipomomky
nutupoBanue A.Ilotamosa.

«Ho Botr B mapre 1991 roma Ha TOCIETHHM, CaAMBIA KTYIHMA
BOIIPOC TaWHBI THOETH CaMOJIETOB «DBEHIDKEP» OTBET OBLI HaHICH.
Pab6oraBmme ot Hbro-Hopkckoit ¢upmel Cu-Cu-Ilu  uckarenn
MOJIBOHBIX COKPOBHII, OTBICKMBAsl CTapblii HCIAHCKUN TaliecoH C
TIOMOIIBI0  KapJIMKOBOH CYOMapWHBI, OOOpPYIOBAaHHOH COHApOM U
TelneKkaMepaMy, HEOKUJAAHHO HATOIKHYINCh Ha OOJOMKHA [SATH
ToprienoHocieB. Ha oqHOM M3 HUX OTYETIMBO BUAHA mHdpa 28, a 310,
kak moaTrBepawiin B komaHmoBanmu BBC CIIA, momep camolera



neritenanta Yapneza Telinopa. Takum oOpasom, «IBEHIKpPB» HE
«ynerenu Ha Mape». ®dupma Cu-Cu-Ilu um coorBercTByrOIE
BoeHHbIe cayxObl CILIA coOuparoTcsi MOXHSATH OCTAaHKH MAalIMH M
YCTaHOBUTh UCTUHHYIO IPUUUHY TPareauH.

OpHako TOKa paspelieHue OJHOTO BOMNpPOCa MOPOIMIO Psif
HOBBIX, emie Oonee 3aranovnbix. [logBoanblid apxeonor ¢upmer Cu-
Cu-Ilm  yrBepxmaer: «Yerblpe camornera JexaT Ha  JIHE
HEMOBPEXIECHHBIMHU, y MATOrO CIOMaHO XBOCTOBOe omepeHue. OHH
HaxozTcsa Ha paccTosHuU 100 MeTpoB ApyT OT Apyra». A 3TO 3HAUUT,
4T0 «D8eHICEPDY ONYCMUIUCL HA OHO 8 CIMPO2OM 60e8oM nopsoKe.
[Touemy? Kak momy4miioch, 4TO, HAXOISICh B Mpenenax JSHCTBUS
paaroNoKanMoHHbIX cTanuuid ®Doprt-Jlogepaciina, oHM HE ObUIM
3adukcupoBanbsl Tam? Kyna, HakoHer, moxeBaiduch Jeruyuku? Ha
¢dotorpadusax BHUIHBI IIeJIbIe CTEKISHHBIC KOJIAKKM KaOWH, HO IOJ
HUMH OTCYTCTBYIOT oOcTaHkd Jrofei. CioBoM, TaiiHa THOEnn
TOPIIEOHOCIIEB U «JIETAIOIIEH JIOJKM» elle AT CBOH pa3raJiku.

Crporuii 0oeBoW TOPSIIOK TOKa3bIBAET, YTO MHJIOTHI «HE
3arTyTajgnuch Mexay baramMckumu ocTpoBamMu U ocTpoBamu diopuaa-
Kucy («Comu. wmumyctpus» ot 17.09.1978), a 3akaHuUMBad TOJET
BJIOJIb BOCTOYHOT'0 MoOepexbsi DIopHUbL, T.€. CTPOrO0 B COOTBETCTBUH
C JIETHOW KapTO#, MPUOMKAsICh K CBOEH 0a3e, Koraa W IPOU3OILIO
3¢rpHOE U3MEHEHNE BO3YIITHOTO MTPOCTpaHcTBa. U naxke B yCIOBUAX
MOJTHOTO OTCYTCTBUSI BHEITHEH OpHEHTAIllMd C 00e3yMEeBIIUMHU
pajmoKoMIIacaMH, C MOIIHBIM BO3JeHCTBHEM d(QUpa HA TICUXHUKY H
Pa3peKEHHOCTH BO3AyXa, MUJIOTH MPOJAOKAIN TMOJET, HE IMOTEpSB
CTpOS, W OTKIOHWJINCH K BOCTOKY OT MapIipyTa, CKOpEe BCEero,
kmwioMeTpoB Ha 30-50. JlaHHOE OTKJIOHEHWIE M BBIBEIO CAMOJIETHI B
OKeaH.

A 2TO O3Hadaer, 4yTo OOCTOSTENHCTBA, OOYCIOBHBIIHE THOCITH
ACKAJIPUITBH, OBUTH CKPBITHI OT OOIIECTBEHHOCTH, a OQHIIMANTbHAS
Bepcus OblIa chanbcuUIMpoBaHa, B MEPBYIO OYePEb, IIOTOMY, YTO
HU OOHOMY Cl08Y U3 OO0KIA008 JKUNAdx@Ca, Nonasuiezo 8
IKCMPEMAbHble YCI08US, He NPedyCMOMPEHHble HACNAGIeHUAMU U
Haykou, He nosepunu. VI KOMHCCHS TIO paccieloBaHUIO, HE HMes
BO3MOXXHOCTH  OOBSCHHTH TPHUYMHBI  KaTacTpodbl, OOBHHIIIA



neiirenanta Telnmopa B morepe Kypca, a OCTaJbHBIX IHJIOTOB B
HEONBITHOCTH, B HE3HAKOMCTBE C paioHoM monera. OduinmaibHO
WHKPUMHUHHUPOBAB TEM CaMBbIM PYKOBOJACTBY 0a30i, BEpOSTHO, TOMY
e KOoMaHaopy BupmmHry, xamatHoe OTHOILIEHME K TIOATOTOBKE
MUJIOTOB U K IPOBEIEHUIO TIOJETOB.

Ho He Tonpko odunuansHble Opranbl UCKaKald HHGOPMAILUIO O
rudenu 3ckanpuibu Telnopa. B HeMasol CTeleHu 3TUM TPELIMIN U
aBTOPbl MHOTOYHUCIIEHHBIX MYyOJIMKAIMii, KOTOpbIE CTapaTelbHO
noadupany MaTepual, ITOATBEPKIAIOMNNA HEOOBIYHBIC YCIIOBHS
MPONa)XM CaMOJIETOB JCKaJpUIIbH, MOATACOBBIBAasl €ro W CIABUTas
BpeMs, TPUCOBOKYIMJIN K HUM, HampuMep, M THUOENb «JIeTaromen
aonku» «MaptuH MapuHep», KOTOpas BBUIETENA Ha BBIPYYKY
«IBeHKepamM» Torna, Korga d3¢up, MOTyOMBIIMKA 3CKaAPHIIBIO,
(dbopMupoBacs B yparaH, BTOP)KEHHE B KOTOPBIH U MOBJIEKIIO THOETH
«Maptun Mapunepy.

EctecTtBeHHO, 4TO K 1MOIO0OHOM MHPOPMAIIUK HAJ0 OTHOCHUTHCS C
Oosbiion gonelt comHenus. Ho ectb (hakThl, Kak OTMEUeHHbBIE 0a30ii,
TaKk M TMepeJaHHble MUIOTaMH, COBOKYITHOCTh KOTOPBIX HEBO3MOXKHO
BBIIyMaTh, U KOTOpbIE caMHU IO ce0e OOBEIUHSIOTCS B CHCTEMY H
TOJIBKO B CHICTEME MOT'YT OBITh MCTOJIKOBAHBI.

OCHOBHBIM COCTaBJISIFOIIMM 3TOW CHCTEMBI siBisiercs a¢up. U
HWMEHHO €r0 BO3JIeCTBHE 00YCIOBUIIO BCe OCOOCHHOCTH 3aBEpIICHMSI
karactpodsl. Tak, pamuonoxkannonasie ctanmuu Poprt-Jlogepreiina
HE MOIVIM (PUKCHPOBATh MNPUOIIDKAIONIYIOCS SCKAJAPWIBIO TOIBKO
MOTOMY, YTO TOTOKM 3(Upa paspyllalii CTPYKTYPY PaJHOBOJH, IO
9TON JKe TMpuuyrHe Oblla MOTepsSHa PaJuoCBsA3b. MeTeoycnoBHs, B
KOTOPBIX OKa3aJWCh THJIOTHI, IOJHOCTBIO COOTBETCTBYIOT TEM,
KOTOpBI€ BO3HUKAIOT MPU MCTEUYEHUHU I(PUPHBIX TTOTOKOB C OONBIIIX
mromane. To, 9To caMoJIeThl PacHoJIOKEHBI B OOEBOM ITOPSIKE,
CBUJETEIIbCTBYET, YTO OHM OIYCTHJIUCh Ha TIOBEPXHOCTh OKEaHa H
VTOHYJIM 70 BO3HHMKHOBEHHUS yparaHa, KOTOpBIH 00s3aTelnbHO
paspymus Obl UX CTPOH, U O TOM, YTO MWJIOTHI OBLIH JOCTATOYHO
ONBITHBI W COXPAHWIM CTPOH, NHIOTHPYS «ODBEHIDKEph» 0e3
HaBUTAIIMOHHBIX CPEACTB B YCIIOBUSIX HCKaXEHHOM d(UPHOM
pedpakumeit BugumocTH. OO0 ONBITHOCTH TWJIOTOB W yYMEHUU



pearupoBaTh Ha HeaJCKBaTHBIE CHTYallUd CBUACTEIBCTBYET, II0-
BUIUMOMY, OTCYTCTBUE uX B Kkabunax. Ilockonbky mocie
MPHUBOIHEHUSI CaMOJIEThl Hayalld OBICTPO MOTPY>KaTbCs B BOMY, YTO
OBUIO BBI3BAHO BUXPEBBIMH IOTOKaMu 3(dupa, HUX KOMaHIUD,
MPEANONOKUB, BEPOSTHO, YTO B ammapatax HMeeTcs Teub,
pacmopsianics TOKMHYTh CaMOJieThl, a KaOWHBI 3aIpauTbh JUIs
3aMEIUICHUS] BBIXOa BO3AyXa M, CIENOBAaTENbHO, MOTPYXKECHUS, H
MepelT Ha MHAWBUAYaIbHBIE ClIacaTeIbHBIE CPECTBA.

3aTPYI[HI/ITCHLHO O6’b$ICHI/ITI) TMOBPCIKACHUEC XBOCTOBOI'O OIICPCHUA
camonera. Ho scCHO, 4TO OHO TPOU3OILIO YK€ IOCIE TOro, Kak
camoner omyctwics Ha Boay. OHO Morio OBITh PeE3yabTaTOM
CIly4aifHOTO CTOJIKHOBEHHUSI C KaKHUM-HHOY/Ib IUIaByYHM MPEIMETOM
(Hampumep, OpEBHOM), HO MOIJIO OBITh W PE3YJITATOM IIOMaaHMsI
XBOCTOBOT'O OIEPEHHsS] B TMOTPAHUYHBIA CIIOH OAHOTO W3 3(PUPHBIX
BUXPEW, KOTOPBI MPOCTO pa3opBal €ro.

[IpuBenem mepeueHb aBHAIMOHHBIX KAaTacTpod, MPOUCIIESTIINX B
Bbepmynckom TpeyronbHuke B nepuoa ¢ 1945 o 1967 rr.:

19-¢ 3BeHO «OBeHKEpOB (1945); «Maptun Mapunepy» (1945); B-
179 Flying Fortress; «Crap Taiirep» (1948); «/yrmac DC-3»
(«/lakora»)(1948); «Crap Opuem» (1949); «['noyomactep» (1950);
«opr»  (1953);  «Cymep-Koucremreitmuy  (1954);  «Maprun
Mapmua» (1956); «KB-50» (1962); «llaiinep Amam» (1962); nBe
mamuHbl «KC-135» (1963); «C-119» (1965); «UeitcYC-122» (1967)
«buukpadT-bonanza» (1967); «llatimep Amamn (1967).

HecomHuenHo, oOriree KOJIMYECTBO aBHaKaTacTpod,
MPOUCXOJAIINNX IO AHAJOTHYHBIM IIpUYMHAM, COCTaBJISACT 3a BCHO
HUCTOPHIO aBHAllUK MHOI'UC NCCATKHA U OaXXE COTHH. Ho IIpru aHAJINU3C
MPHYMH KaTacTpod BIHSHWE HEraTUBHBIX NMPUPOMHBIX (HAKTOPOB HE
VUUTHIBAIOCH, 4 3TO 3HAYUT, YTO NPUYMHBI HE TIOHATHI U Mep,
CIIOCOOHBIX ~ TIPENOTBPATUTL pPa3BUTHE OYIyIIUX COOBITHA B
HEeKeNaTeTbHOM HAIPaBJICHUH, IPUHATO HE OBLIO.

W3 npuBeNeHHBIX JIMIIb HECKOIBKUX MPUMEPOB MOXKHO CHENATh
BBIBOJI O TOM, YTO B aBHAIMOHHBIX MPOUCIIECTBUAX HAUOOJEEe YacTo
BCTPEUAIOTCS ~ CHTYallid, KOTOPbIE MOXHO OXapaKTepH30BaTh
CIIEYIONINM 00pa3oMm:



— MaJieHue caMojieTa MpU B3JeTe WM MOCAIKEe MPH HOPMAalbHBIX
METEOYCIIOBHSIX;

— MexaHn4eckue 3 QeKThl, JSHCTBYIOIINE Ha CAMOJIET U IKHIIAK;

— TOTeps PaIUOCBSI3U U OTKA3 aBUAIMOHHOW TEXHHKH;

— BO3JCHCTBHUE HA MICUXUKY ITUJIOTOB.

AKTHBHOCTh 30H MOXET OBITh pa3HOW, M OHa BpPEMEHaMHU
MEPEXOIUT OT COCTOSHHSI OTHOCHTEIBHOTO CIIOKOMCTBUSI M JIaxe
OTCYTCTBHSA K COCTOSIHUIO aKTHBHOCTH. DTO MOCIETHEE COCTOSHHE
3aBHCUT OT MHOTUX TPHUPOAHBIX  (AakTOpoB U Tpedyer
JNOTIONTHATENILHOTO ~ aHalli3a W BBIIBJICHHS  KOPPENSIHH  C
TeONIOTHYECKOH OOCTaHOBKOHM, BIMSHHEM KOCMHUYECKHX (HaKTOpPOB,
BIIMSIHUEM METEOPOJIOTHUECKUX (aKTOPOB, a TaKkKe KOPPEISIUN C
JIPYTUMHU T€OMaTOTeHHBIMU COOBITHSIMU HA OKPYXAIOIIEH TepPUTOPUH
Y Ha BCEM 3EMHOM IIape.



Bepmyackuii TpeyroibHUK B Kiaccuueckoil ¢opme (cmiiomHas
auHus), ¢ yvactbio Kapubckoro mops u MeKCHMKAaHCKOro 3aauMBa
(MyHKTUpHAs JMHUA) U Hauboaee OO0JBIIONH BapMAHT - 10 A30pPCKHMX
OCTPOBOB (IUTPUXIMYHKTHPHAS JIMHUSA)



IIpujo:kenne 4. MOPCKHe nmpoucuieCcTeusi, CBA3aHHLbIC C
reomaToreHHbIM M3J1YYCHHEM

4.1. I'mbenn Kopadaei

T'ubenv napoma «Icmonuny

28 centsOps 1994 r. B bantuiickoM Mope 3aTOHYI
aBTOMOOWJIBHBIA mapoM «OcToHMsS». MccienoBaHus TpUBEIN K
BBIBO/lY, YTO OH HACKOYMJI Ha MOABOJHBIA CEHCMOTEKTOHUYECKHI
MpollecC Ha paszioMe, HajJ KOTOPHIM OH MPOILIBIBAT B TOT MOMEHT.
CyaHO MOTONWIN TPU OTICIBHBIX CEHCMO-TPaBUTAIIMOHHBIX yaapa U3
Henp 3eMIIH, OIMOOYHO MPUHSITHIX 33 B3PHIBBL

Hukakoli B3pbIB Ha OOJBIIOM CYJIHE HE B COCTOSSHUM MTHOBEHHO
€ro ONMPOKHHYTh, HO 3TO BO3MOXXHO TPH JEUCTBUU MAaCCOBBIX CHII,
peanu3yonmxcs TMpPH  CEUCMOTEKTOHHYECKUX IIpolieccax. bbur
BCILIECK OTPOMHOM MacChl BOJIbI, KOTOPHIN B COUETAHUU C «yAapaMrD)
W «TOMYKAMU» JIETKO IO OIMHOKE CBS3aTh C THUIOTETHYCCKIMHU
B3pBIBAMH, Ha KOTOPHIX HACTaWBAaIOT HEKOTOPHIE OKCIIEPTHI.
HeGonbime cyna B SMUICGHTPE JTOKAIBHBIX CEHCMO-TPaBUTAIMOHHBIX
YIapoB, BBI3BAHHBIX HM3BEPKEHUEM DSHEPronoTOKa W3 TIIyOWHHOTO
pasjiomMa, WHOTJA BBIIJIECKUBAET BMECTE C BOmOH. Mope B TaKmXx
ciydasix  B30yrpuBaercs, o0Opa3ys MuHHU-IlyHamu. Ilpu 3ToM
JUIMHHOMEPHBIC MOUIOAKHA M TaHKEPhI MOT'YT JAe(hOpPMHPOBATHCS HIIN
JaXe TepelaMbIBaThCsl M3-32 TPAIUEHTHBIX CHJIOBBIX BO3JICHCTBUMA.
MopsIKOB ke, KaKk BEeTpoM (HE MPOCTBIM, a 3(QHUPHBIM), CAyBAlO C
najayObl, ¥ TOT/Ia TOSABJISUIMCH JIETCHIAPHBIC «JICTYYHE TOJIaHALBD U
HE TOJIBKO B CPETHUE BEKA.

«Iemyuuii zonnanoey»

[1naBanme cy0B B MOPSAX M OKEaHaX BCET/Ia COMPSKEHO C PUCKOM
JUIA OKA3HHM DJKHUMaXka, MAacCakHpoB W I caMUX KopaOueit.
BonpmmMHCTBO ~ ApaMaTHYeCKUX COOBITHH Ha MOpE CBS3aHO C
pas3OyiieBaBIelics CTHXHEH — INITOpMaMH, cMepdamu, TaiidyHamw,



nyHamu. BerpedaloTcst aBapuifHbIE CUTYalud, KOTOPBIE TPOUCXOIAT B
OTCYTCTBHE JaHHBIX MPUPOAHBIX SIBIICHUH, OJTHAKO
conpoBOXKnaromuecs rubenplo moneid u cygoB. Eme Oonee
3ara/IoyHble SIBICHUS BCTPEUAIOTCd B MOPSIX M OKEaHaX — 3TO Tak
HazbiBaeMble «JleTyune rommanaub», KOoraa cyaHo 0e3 KOMaH[Ibl 10
BOJIE BOJIH JIBUYKETCSI, TOTUHUHSSACH HATIPABICHUIO BETPA I MOPCKOMY
TCUCHUIO. Korna " IIPpU KaKUX OGCTOSITCHI)CTB&X KOpa6J'II/I JIMIININCH
CBOMX DKUMAXKEH, KyJa JIENICh JIOIU — HEN3BECTHO.

[pompmmuiaBmuit B 1970 1. B bepmyackoM TpeyroiabHUKE
coBerckuii kutoOoit KK-0065 cranm TakuM «JIeTydyuM TOJUIAHALIEM»,
HAaCKOYMB Ha CEHCMOTEKTOHHYECKHM Ipollecc, B pe3yapTaTe dero 30
YeIOBEK DKHIa)ka, HaxXOAMBINMECS Ha maiyde, ObUTM COpOIICHBI
3(1)I/IpHLIM IIOTOKOM B OK€aH U YTOHYIIH. B xuBBIX ocTancs OJJUH
BaxTEHHBII MaTPOC B CMOTPOBOW «KOpP3WHE»: OH TIOBUC BHU3 T'OJIOBOIA,
3alleNMBIINCH OISKAOH 3a uTo-TO BBepXy. CyqHO Ke Ha BCeX mapax
npu paboTtaronieM JBHUraTeie MPOAOIDKAIO XOJ B HEU3BECTHOM
HaIrpaBJICHWH, ITIOKAa €ro HE OCTAHOBUJI TOT K€ MAaTpoOC, NIpUAs B cebs u
OTIENUBIIMCh, OT KpIOYKa. Bckope Tozocmena ONOBEIICHHAS HM
mraBbaza. Yrto mpomsonnio ¢ kuroboem Ttoraa, B Mopdiore
pasmeIIsioT Bot yxe 30 mer [1]...

[pennonoxuTenbHO COObITHS pa3BuBaiKMch Tak. Cama Tparemus
MPOM30IIIIa, BEPOSTHO, BCIEACTBUE NONAJaHUS KOpadlii B 30HY
BBIXOJIa M3-T10]1 BOJIbI 3HAYMTEILHO KOJIMYECTBA CxkaToro 3dupa. Ilo-
BUJIMOMY, KWUTOOOH MpoIeN HaJ y4acTKOM JHA, B KOTOPOM YXkKe
CO3J]ANTUCh YCIIOBUS MPOpbIBa 3(upa U3-Toa 3eMiid U paboTol CBOMX
MOTOPOB, BUOpaIiel KOpIyca ¥ BUHTOB CIIPOBOIIMPOBAIT BBIXOJI €70 B
tomy Bomsl. He wuckimoueHO Tarke, 4To AQUp YKEe Hayal
BBIACIATBCS, W KUATOOOW IpocienoBal Haj Oyayiiedl BOPOHKOIA.
Bo3HUKHOBEHHE €€ MPOMCXOAWIO KaK MepBOHAYaIbHBIM JIOKAJIbHBIN
nporu® MOps, pPa3BUBAIOIIMKCA B BOPOHKY HEOOBIYHOM (OPMEI.
BaxTeHHbIE TOAHSIN TPEBOTY, OOHAPYKUB MPH (PaKTHIECKOM IITHIIE
Ha Mope OECTIPUINHHO B OBICTPO HAPACTAIONTYIO BOIHY.

CoOBITHS Pa3BUBANIKNCH CTPEMHUTENBHO. ODKHITAXK CTOJNKHYJCS C
SIBIIGHUEM, KOTOpOE BOOOIIEe HE MPeayCMaTpPHUBAETCS HACTaBICHHUEM
10 CYJTIOBOKJIEHUIO M K BOCTIPUSITHIO KOTOPOT'O COBEPIIEHHO HE OBLIH



MOJATOTOBJICHBI HM KOMaHAa, HH ee¢ KanuTaHn. OTHOBPEMEHHO C
HApYIICHHEM pPaJdOCBA3M M OTKAa30M HABUTAIMOHHBIX MPHOOPOB
HAYAJI0Ch CBEUCHUE BO3yXa, HCKPUBIICHUE BOHOMN MTOBEPXHOCTH U T.
I. DTO sBJICHUE COMPOBOXAAIOCH JOMOJHUTEIBHBIM BO3ACHCTBHEM
S3GUpPHBIX TOTOKOB HAa TICHUXHKY, BO30YKICHHEM, YYBCTBOM
BCEOOIIEr0 cTpaxa, KECCOHHON OOJIC3HBIO, YXKACHBIMU OONSIMH |
HapyIlIeHI/IeM KOOpI[I/IHa]_[I/II/I. COCTOSIHI/IG KOMaHJbl CTAHOBUJIOCH
6HI/I3KI/IM K HaHI/I‘ICCKOMy, a OTACIIbHBIX cc YJICHOB — K
moMeraTeascTBy. Ho TriiaBHOE, 3a KOPMOM «BCITyXajia», JOTOHSS
KUTOOOM, BOJIHA CHAYaJla B JIECATKH, 3aTEM B COTHHU, a BO3MOXKHO
Oonee MeTpoB. Yl HUKTO U3 MOYTH OOpEUEHHBIX HE MOT TpeInosaraTh,
9TO OTO SBJIEHHE CBA3aHO C JUGPAKIHEld CBeTa BCIEACTBHE

HU3MEHEHHUS KO3 puIMeHTa MIPEIOMIICHHS OKPYKaIOIIEro
MPOCTPAHCTBA.

B »s1Hux YCJIOBHAX KaIllMTaH MOI' HOPCANPHUHATHL TOJBKO OIHO
peuieHne — Ha XOoAy CHYCTUTh MIUUIIONIKKM W Ha HUX [ABUTaTbCA

HaBCTPeYy BOJIHE B pacyeTe Ha TO, YTO IILIIOIKH B3JICTAT Ha IpeOCHb U
He Oymyr 3axiecTHyTbl. OcTaBjCHHE KUTO0OS KOMAHIOW ObLIO
omuOKONH M crocoOcTBOBaji0 ee rubenu. B 3Tux ycinoBusix ObLIO
HEOOXOJMMO  Pa3BEPHYTHCS KOPMOW K BOpPOHKE, HEMEIJICHHO
NpHOABUTH XOJ JI0 MAKCUMAaILHOTO, CITyCTUTh BCIO KOMaHIy BHYTPb
CyaHa, 3aJpauTb BCC WUIFOMHMHATOPLI, JIOKHW, BCHTUIIAOWOHHBIC W
Jpyrue OTBEPCTHs, OCTaBHB HE3aJpacHHOW JBIMOBYIO TpyOy W
BBDKHIATHh JAGHEHINET0 pPa3BUTHS COOBITHH, YHANSSCH OT MecTa
BbIenieHns d¢upa. EcTecTBEHHO, YTO ¢ KaXKI0W MHUHYTOH KUTOOOI
Bce Oorblie U OOIbIIIe orpyKaicsi Obl B BOIY, HO BCE K€ OCTaBaIaCh
Hamekaa Ha OJaromoiaydHbiid mcxom. M 3TOT MCXon HACTyNmWi, HO,
VBB, HE JUTS OKHIIaXa.

B 3amerke, onuchIBaroieil 3TOT ciiy4ail, HUYEro He TOBOPUTCS O
TOM, YTO BBIACHMJIA «KOMHCCHS TIO PACCIEIOBAHHIO CITyYMBIIErOCS U
K KakdM BbIBOJaM oOHa mnpunuia. Clemyer NpearnoNoknuTh, YTO
HUKaKUX BBIBOJIOB OTHOCHTEIHHO HCUYE3HOBEHHUS DKHIaKa KOMHCCHS
HE CclieJlajia ¥ He MOTIJIa CIeNaTh, IOCKOJIBbKY He paciioyiarajia HUKaKoi
nHpopMaIuei o mpuunHax sBieHus. Ho oHa momwkHa Oblla B KaKow-



TO QopMe OTpa3uTh CICIYIOIIUE H3MCHEHHs, KOTOPBIC SIBIISIOTCS
MOCTIEICTBUSIMU CITYYHBIIETOCS :

— OTCTaBaHUE BCEX KOpPaOeNbHBIX 4acoB (BCIICACTBHE M3MCHCHUS
YIIPYTOCTH UX MPYXKHH);

— HapyIeHue paboThl HEKOTOPHIX HABUTAITMOHHBIX MPUOOPOB;

— TIOJIOKCHHE JIFOKOB Ha Mayoe (OTKPBITHI UIIH 33JIPACHBI);

— BO3MOJXHBIC IEpBOHAYAJIbHBIC IIOIIBITKHU PACKPCIIICHU A
HAANATYOHBIX YCTPOMCTB M TPY30B «IIO IITOPMOBOMY;

— OTCYTCTBUE YaCTH CIIACaTEIIbHBIX CPEIICTB;

— OTMETKH B KopaOenbHOM >KypHalie (IOCIeIHEe MPeanoaraet
HaJINM4Yue€ BPEMCHH MJIsI 3TOr0 UM CO3HATCIbHBLIC I[eﬁCTBPIﬂ, IMO3TOMY
MpoOIeMaTHYHO).

W, HakoHel, TNOATBEPKIACHUEM HMEHHO TaKOrO pPa3BUTHUSA
COOBITUH MOXKET OKa3aThCS JaTa 3eMIJICTPSICCHHsSI, HPOUCIICAIIEM B
33H3IIHOM nojaymapu B TCHCHUC JIBYX HCACIb ITOCJIC MCUYE3HOBCHUA
skunaxa kutodost KK-0065.

«Ynap OONBLION BOJHBDY IOTONUJI COBETCKHH  TEIUIOXOJ
«Komcomonen» B TOoM xe bepmynckom tpeyrompHuke 13 mapra
1987r. Ilo cBuAETENbCTBY OYEBHUIIEB, MEIO0 HE B INTOPME, a B
HeO6BI‘IHBIX SABJICHUAX, UX COITPOBOXKAABIINX. CuHavana mosiBUICS Ty,
HISIINA OTKY/Ia-TO U3JaJieKa, 3aTeM 00pa3oBasiach OTPOMHAs BOJIHA,
CYJIHO MEJUIEHHO HaKPEHHJIOCh, MOTeps1o Xoa. Cyxorpy3 mpoxo/ui B
ATOT MOMEHT HaJl «KIaa0OuIeM Kopadiei» B paiione Mmpica ['aTTepac,
HU3BECTHOT'O CBOMMH BHE3AITHO TTOABJIAOIINMUCA «BOJIHAMMH -
yOuiiliammu», yYrpoOMBIIMMH  3/IeCb MHOXECTBO Kopabield 3a
HECKOJIbKO BEKOB.

IIpuBenemM cnucok CyJ0B — KEpTB bepMyACKOro TpeyrojbHUKA C
1840 mo 1973 rr.:

«Pozamm» (1840); «bemma» (1854); «Mbapu Cemect» (1872);
«Atnanta» (1880); «Ommer Octur» (1881); «Dpes» (1902)4
«Crmpeii» (1909); «uxmom» (1918); «»Kappomn A.Jupurar» (1921);
«Paitpyky-mapy» (1925); «»Koromakcu» (1925); «Cynybdro»
(1926); «»Crasenrep»» (1931); «Jbxon sum Mopm» (1932); «Jla
Haxama» (1935); «IIpoteyc» (1941); «Hepeyc» (1941); «Pyoukony
(1944); «Cutu bemny» (1946); «dpudteyn» (1948); «Canapa» (1950);



«Cayrepn /[lctpuke» (1954); «Konnemapa I1V» (1955); «PuoHk»
(1958); «Mapun Candep Kyun» (1963); «Cuo’boit» (1963);
«Yuukpadpt» (1967); «Cxopnuon» (moas. noaka) (1968); «Tuamyt
Onextpon» (1969); «Jlonka bunna Beputu» (1969); «lxumm buny
(1971); «BOnp Kapubd» (1971); «B.A.®orr» (1972); «Hopt Bapuent»
(1973); «Anunta» (1973); «JIunma» (1973).

WuTepecHo oTrMeTuTh, 4YTO penbed 1gHa B Bepmynckom
TPEYroJbHHUKE CYIIECTBEHHO OTIMYAETCS OT penbeda JHa B APYTHX
MecTax OKeaHa. JTOT palOH HMCCIEAOBAaH OUYEHb XOPOIIO, M 3]ECh
ObUI0O  MPOBEACHO MHOXKECTBO OypeHWid H  Teo(U3NIECKUX
uccinenopanui. TeueHus, Temmeparypa BOABI, €€ COJEHOCTb U
NBIDKEHHE BO3AYIIHBIX MacC HaJ OKEaHOM — O3TO SIBICHUS WU
MPOLECCh, O KOTOPBIX HAMUCAHBI THICSYM CTPAHUI], pPE3yNbTaT
HCCIIEN0BAHUM MHOTHX DKCIEAMLIUIA.

B Bepmyzackom TpeyronbHuke 0OHApYKEHBI ciefyronme HopMbl
penbeda Mopckoro nHa: abuccaibHble paBHHHBI (35%), menbdbl
MENKOBOAHBIMH OaHkamu  (25%), martepukoBbiii ckioH (18%),
KpaeBble U cpenuHHbIe maaTo (15%), riaybokoBoaHbIe xenoda (5%),
rryookue nponuBbl (2%). 3/1ech yKa3aHbl OTHOCHUTENIBHBIC TLIOIIAH
00pa3oBaHuUM.

B bepMyzackoMm TpeyrojbHUKE B BOCTOUHOM M CEBEPHOM €ro 4act
W PacIoONOKEHbI HECKOJIBKO MOIBOIHBIX T'Op, IPEICTABIISIONIHE COOO0I
KOHYCBI Oosiee WIIM MeHee MpaBWIbHON (Gopmbl. OHM BO3BBIIAIOTCS
HaJ 1iockocThio aHa Ha 150-200 M u BeIte. HekoTopsie moaBoAHbBIE
TOpbI IPSYYT BEPUIMHBI TITyOOKO TOJ] BOJIOW, IPYTHe BBICTYNAIOT HaJ|
IIOBEPXHOCTBIO B BUJE OCTPOBOB. B 3TOM K€ palioHe pacnojaraercs
rry0okoBoaHbIN keno0 [lyapro-Puko rinyOunon 8742 M u IIMHON
1550 kM. DTO0 OZHOBpPEMEHHO ¥ MaKCUMaJbHas TJIyOMHA
ATnanTudeckoro okeana. Ho oH pacmonokeH B HEIOCPEICTBEHHOM
Oomm3octh K baramckum 0OaHKaMm, TUIyOMHA padioHE KOTOPBIX
COCTaBJISIET B CPEAHEM BCETO JIMIIH HECKOIBKO METPOB.

C BocTOKa B mpezAensl bepMyackoro TpeyroabHIKa «BTOPTASTCS»
okyraHHoe Jserennmamu CapraccoBo Mope. B Hem orpomHoe
KOJINYECTBO CBOOOHO IIJIABAIOIIMX MOPCKUX BOIOpOCIEH Sargassum,
CYMMapHBIH BeC KOTOPBIX cocTaBisier oT 4 g0 11 mmH. T. YpoBeHb



CapraccoBa Mops Ha 1-2 M. BBbIIIE NIPHJIETAIOIUX K HEMY C BOCTOKA U
fora pailoHoB okeana. OObACHsIETCS 3TO TeM, 4yTo B CapraccoBo Mope
CO BCEX CTOPOH HATOHSETCS BOAA, KOTOPAs 3aTEM pacTEKaeTcs 110 JHY
Mopsi. Bokpyr Mops HabIro1aeTcst MOCTOSIHHBINA KPYrooOOpoT BO/I.

Becbma Oonpmas uacte bepMynckoro TpeyroiabHHKa 4acTo
MoJIBEpraercsl yaapaM TPONMUUYECKUX HUKIOHOB, B KOTOPBIX CKOPOCTb
BeTpa gocturaer ot 34 g0 80 m/c. Tponuueckue MUKIOHBI OTHOCATCS
K YHCIy CaMbIX CTpAIIHBIX CTUXWHHBIX OENCTBUH, HA WX CYETY
JECATKH ThICAY JKEPTB, U bepMyncKuil TpeyrolbHUK — 3TO OIUH U3
KpYIHEHUIINX B MUPE PAOHOB JEHCTBUS 3TUX LIMKIOHOB. B HEM dacTo
ObIBAaIOT W MOpPCKHE TOPHAAO — HEOOJbIINE, HO HCKIIOYUTENHHO
MOIIHBIE aTMOC(epHble BUXPH. 37eCh MOCTOSIHHO AYIOT TaccaTbl U
4acTo ObIBAIOT CHIIbHBIE IITOPMBI.

Takum 00pa3om, XOTS BCE OTJAENbHBIC MPUPOAHBIC SBICHUS KaK-
TO MOXXHO OOBSICHUTH, BCSI UX COBOKYITHOCTH T'OBOPHUT O TOM, HTO
Bepmynckuit  TpeyronbHMK — MECTO HEOOBIYHOE, H JIOJDKHA
CYILIECTBOBaTh KaKasf-TO IEPBONPHUYMHA, CIIEICTBUEM KOTOpPOH H
SIBJIAIOTCS BCE 3TU SBJICHMUS.

T'ubenvy mankepa «Haxooxka»

OT cepun celicMOrpaBUTAlIMOHHBIX yaapoB 1 saBaps 1997 r. B
Smonckom wmope morumd Tamkep «Haxomka». B pesymprarte
MOCJEHET0 ylapa BMECT€ C MacCOd BOJIBI B BO3IYX THOJHSJICS
YEepHBI CTONO Ma3yra M3 CcaMOro TaHKepa, IIoclieé 4Yero OH
nepenomuics. [Ipu aTom B atMocdepe HaJ TaHKEpPOM U 3a OOpPTOM
Ha6JHOZIa.HOCB CBCUYCHHUE, YTO ABJIACTCA OAHUM U3 I'IABHBIX ITPHU3HAKOB
ceiicMorekToHUKH. IIITOpM »Ke 311ech, CKOpee, JOMOJHUTENbHBIN
MpU3HAK TEKTOHWUYECKOW aKTUBHOCTH, HEXENH MPUIHHA e opMaIiuu
KopabJist, XOTS, pa3yMeeTcs, IMTOPMOBEIC BOJHBEI HE CIIOCOOCTBYIOT
IIEJIOCTHOCTH CyIHA W BOOOImIe Oe3omacHOCTH TuTaBaHus. M cHoBa
CEeMCMOTUAPOAMHAMUYECKHA TPOLECC B  BHAE MHUHHU-I[yHAMHU
MPUHUMAETCI  MOPCKMMH  CIIEIHANMCTAMH,  PacclIeOBaBIINMHU
aBapwIo, 32 HEKyI0 MUCTHYECKYIO «CYHEpPBOJHY» M3 YHCIA TeX, YTO
PEryIspHO TOIAT KOpabdiu.



bonbiie moBe3no COBETCKOMY TOPrOBOMY CYIHY, IHICANIEMY B
WNunuiickom okeane u3z Oneccel B Cunramyp. UneH sxkunaxa Anexcei
Jlyuun pacckasan ciemgyroliee.

«Kak-to B xoH1e 70-x rogoB mbl num u3 Oxeccel. Iloroma ObLia
HOpMallbHas, TMOYTH IUTWIEBas. Bapyr mITypBaJbHBIA CHIrpal
«onyHIpy». Bei0exkaB Ha nanyOy, MBI YBUJICIH, KaK BIIEPEIH, TIPSIMO
M0 KypCy B HECKOJIBKUX KHJIOMETpax B3AbIOwIICS okeaH. OOpa3oBaiics
BBICOYCHHBIN CTOJIO BOJIbI, @ BOKPYT BOJHBI — BHINIC MMapoxozia. MHe
NPUXOIIIOCH IJIaBaTh BO BpEMsS IITOPMOB, KOTZA €Ie CIYKII B
BM®, na 1 3TMM MapuipyTOM XOJMJIM HE OJIUH Pa3, HO TAKOE YBUAEI
BIiepBbie. KanutaH oTian KOMaH y H3MEHUTH Kypc 1 O0OMTH omacHoe
MECTO, Ha YTO YIUIO MOJAHS X0aa. OKaXUCh MBI B SIUIEHTPE ATOTO
SIBJICHUS — MTOLIUTHA OBl HA ChEJeHHE aKyyiaM. YTo 3TO ObLIO — MBI TaK U
HE HOHSJIU.

Tuébens nunkopa «Hosopoccuiick»

B npenenbHBIX ciaydasx CBEPXIUIOTHBIE CIYCTKM OHEPruu
CIIOCOOHBI JJasKe «IPOOHBATHY WM «ITPOKUTATEY Tperpaasl. He um mu
00s13aH cBoel TubOenpr0 TUHKOp «HoBopoccuiicky», B3opBaBIImiics 29
okTs0pst 1955 1. B ceficmorennoi CeBacTononbckoit OyxTe? Jlis npo-
BEPKHU 3TOr0 NPEAITOJIOKECHUA JOCTATOYHO IMPOAHAJIN3NPOBATh JaHHBIC
M0 MeTe00OCTAHOBKE, CEHCMHYECKOMY M MHKPOCEHCMHUYECKOMY
pexumy KpbIMcKoro moiyoctpoBa Ha JeHb aBapHU.

CoBerckuii BOEHHO-MOPCKOH (hJIOT TOMYYMJI 3TOT KOpalib,
HocuBImmit wMms  «Jbxymo Yeszape» («tOnmit mesapp») B cUeT
penaparit ot moOexaennod Wramuu. Ilocne mepenMeHOBaHMS
Kopabib Hec 00eByIO cityx0y Ha UepHOMOpCcKOM (h1oTe.

Tpareguss mpomsonnia B HOUYb Ha 29 okTsa0ps 1955 roma Ha
sikopHOit crossHke B Cemacromosie. MOIIHBIN ITOABOMHBEIN B3PHIB,
MIPOTPEMEBIIIMI B HOCOBOW YacTH Kopabiis, cpasy ke yHec xu3Hu 170
MOpSIKOB, CIIABIIINX B PACIIONIOKEHHBIX TaM KyOpHKax.

Uepes 2 gwaca 45 MHHYT JIMHKOpP, TIPUHSB BHYTPb OTPOMHOM —
mmHOW B 15 m BeICOTOM B 18 MeTpoB — TpPOOOWHBI B THUIIE



HECKOJIBKO ThICSY TOHH 3a00pTHOH BOJBI, TOTEPSUT OCTOHYHUBOCTH H
OIIPOKMHYJICSA BBEPX KHUJIEM, a 3aTEM 3aTOHYIL.

[Tocne nepeBopoTa U 3aTOMJIEHNS JIMHKOPA B €T0 33JAPAacHHBIX M0-
00eBOMY TOMEIEHHAX OocTajoch OoKkoido 400 MOpPAKOB, IO KOHIA
HAaXONUBIIMXCS Ha OO0EBBIX IOCTaX, OOCIYXHBas KopaOelbHbIE
MeXaHHU3MBI U TPEMSITCTBYS PaCIPOCTPaHEHHUIO BOABL. MHOI'HE U3 HUX
MOruONIK, AECSITKH OKAa3aluCh 3a)KMBO IMOTPEOCHHBIMH B CTaJIbHBIX
JMHKOPOBCKHX OTCEKax, I7ie 00pa3oBaIHNCh «BO3ILYIIHBIE MEIIKI.

[orpyxaBmmiics Ha AHO KOpaOib cojaporajics OT OTYasHHOIO
CTyKa B CTCHbI U Hep€60pKI/I — MOPSAKHU NbITAJIUCH ITPHUBJICYbL BHUMAaHHE
criacaBIIMX. Y JaJIOCh BBI3BOJIUTH JIUIIb 9 YelOBeK.

[o opunmanbHBEIM CBEEHUSIM, B3pBIB HAa «HoBoOpoccuiicke» yHec
KHU3HH 599 MaTpoCcoB, CTapIIMH 1 OQUIIEPOB dKUNaxka. M3 uncna Tex,
KTO TIpUIIEN Ha TMOMOIIb JHHKOPY, TaKkKe MOrubim 27 4YelaoBeK C
Kpeiicepa «Muxaunia Kyrty3oB», 5 — ¢ kpeiicepa «MoaoToB», mo 4 — ¢
KkpeticepoB «/[zepxunckuity u «Kepub», 1m0 OTHOMY MOpPSKY C
kpeiicepa «KyHOBIIIeBy 1 3CKaJPEHHOI0 MHHOHOCIA «becCMEeHHBIIY,
3 denoBeka co cnacatenabHoro cyana «Kapabax» u 13 — u3 cocraBa
mraba ACKaJipbl U OPTaHoB yrpasieHus YepHoMopckoro ¢uiora.

Hdo cux mop Bcsa mHopManms O MPOHCHISAIIEM Ha JHHKOPE
«HoBopoccuiick» He pacceKkpeyeHa.

Crenyer obpaTuTh BHUMAaHHE HAa BOCIIOMHHAHUS OCTABIIHMXCS B
JKUBBIX MOPSIKOB C JInHKOpa «HoBopocculick». Bce ydacTHHKM 3TOro
COOBITHSI HAKaHyHE TpareAvy OUIYIIAJd HEOOBIYHOE COCTOSHHE —
TPEBOKHOEC COCTOAHHEC NPCAUYBCTBUA 66]11)1, YTrHETCHHOC COCTOSHUE
pa3BuBajioch ¢ Beuepa 28 OKTAOpsS Ha (QoHe OarpoBoro 3akara.
Cxoxue TPU3HAKK TPOSIBIUIMCH Y IIKOJIBHUKOB MIIAJIIEro Kiacca
omHoW w3 mKon B CrHHWTake 3a HECKOIbKO MHUHYT A0 CHHTAaKCKOTO
3eMJIETPSICEHMsI. Y UNTENbHUIIA BRIBENA BECh KJIACC BO JIBOP IIKOJIBI, U
Yyepe3 HeCKOJIbKO MUHYT IIKOJNA ObUIa pa3pyIieHa MOTHOCTHIO.

Cerogast yXe MOHITHO, 4YTO OOJE3HEHHAsl ICHUXOJIOTHYecKas
peakmusi dYenoBeka Obia OOyCIIOBIIEHA MOIIHBIM BO3IEHCTBHEM
reopu3WYecKuXx TIOJEH Ha HEPBHYIO CHCTEMYy. OJTO0 OBUIO
MPEABECTHUKOM HAJ[BUTAIONICHCS KATACTPORBI.



Tuébens nunkopa «Umnepampuya Mapusn

3nmech cieqyeT BCIOMHUTH M THOETb B TOM K€ MECTE JIMHKOpa
«Mmmneparpuna Mapusi» 20 oktsa0pst 1916 r., He paccieoBaHHYIO U
nonbiHe [2]. U xotst coObiTne 1916 T., ckopee BCero, CBSI3aHO C
IBepcueil, TeM He MeHee, ObLI0 OBl OJIE3HO MPOBECTH MapajlieNbHOES
HCCIIeIOBaHUE OOCTOSITENBCTB 00X KaracTpod TIO apXUBHBIM
celicMorpaMMaM U METEOIaHHBIM.

Komuccus, comoctaBuB MOKa3zaHHWss KOMaHIHWpa, O(duilepoB u
HUKHUX YHHOB 00 00CTOSITENbCTBaX THOenu kopabist «MmmepaTtpuna
Mapus», npunuia K CICAYIOINIMM 3aKIIOUEHUSIM (TeyaTaercs B
3HAYUTETFHOM COKpAIIEHUHN)

«7 okTs0pst 1916 r., npruOIM3UTENHHO Yepe3 YeTBEpTh vaca Moclie
yTpeHHel MmoOy/IKM, HM)KHHE YHHBI, HaXOJUBIIHECS IMOOJIM30CTH C
MepBOIl HOCOBOH OalllHEH, yCIBIIIaId 0CO00€ IIUIEHUE U 3aMETHIIH
BBIPBIBABUIMECA U3 JIIOKOB U BEHTUIIAATOPOB OKOJIO 6aIHHI/I, a TaK¥XKeE U3
aMOpa3yp OamHu JbpIM, a MecTaMu | TuiaMs. OJIHH U3 HUX TO0SKaIH
JOKJIaJbIBaTh BAXTCHHOMY HA4YaJIbHUKY O HadYaBHICMCS I10[ 6aIHHeIO
nokape, JApyrue, IO pacrnopsbkeHuro Qenbadedens, packaTaiu
MOXXAapHbIC NUJIAHTU U, OTKPBIB IOXAPHBIC KPaHbl, CTAJIX JIUThL BOAY B
noj0anieHHoe OT/IeIeHHeE.

[Ipobunu noxapuyro TpeBory. Ho uepes 1,5 niu 2 MUHYTHI TTocie
Hayaja IOXKapa BHE3allHO IIPOM3OLIEN CHIIBHBIA B3pbIB B paiioHe
HOCOBBIX KPIOWT-Kamep, coaepkamux 12-mi0iMoBbIe 3apsiibl, TPHIeM
CTONO TUTAMEHHU M JbIMa B3METHYJIO Ha BBICOTY A0 150 caxken (300 m).
OTUM B3PHIBOM BBIPBAJIO yYACTOK NaIy0 I03aau TIEpBOM OarrHu,
CHECJIO TIEpENHIO TPyOy, HOCOBYIO PYOKYy M Madry. MHOKECTBO
HIDKHUX YHHOB, HAXOMUBIIHMXCS B HOCOBOW dYacTh Kopalisi, ObLIO
youTO, 000XKEHO M COPOIIICHO 32 0OpT CUIToK0 ra3oB. [lapoBas maru-
CTpajb BCIIOMOTATEIbHBIX MEXaHH3MOB ObLTa TepeOuTa, AIeKTpHude-
CKO€ OCBeIleHHNE IMOTYXJI0, TOYKapPHBIE HACOCHI MMPEKPATHIH PaboTy.

B paifone mo3aam HOCOBOHM OamrHM 00pa3oBascs Kak ObI IPoOBall,
W3 KOTOpOro OmiI0 TulaMi W CHJIBHBIA JbIM, TIPEKpaTHUBIINE
COOOIIICHUH ¢ HOCOBOM 9acThIO KOpaOIIsl.



[lo 3anucu B xxypHane nuHKopa «EBcTaduii» pa3BuTHe moxapa Ha
nuHKope «mnepatpunia Mapus» npeacTaBisercs Tak:

6 4. 20 mun. Ha nuakope «Mmneparpuna Mapus O0nbIION
B3pBIB MO/ HOCOBOI OalTHEew.

6 4. 25 muH. [locnenoBan BTOpoii B3pbIB, MAJIBIH.

6 4. 27 muH. [locnenoBanu Ba MasbIX B3phIBA.

6 4. 30 mun. [TocnenoBan omuH B3pbIB. CIycTHIIN rPpeOHBIE CyAa U
nocyanu Kk «Mapumy.

7 4. 00 mun. OxuH B3pbIB. IlopTOBBIE KaTepa Hayalu TYLIUTh
mo’kap.

7 4. 02 muH. Oaun B3peIB. «VMmmeparpuna Mapus» Hadaia
MIOTPY>KaThCs HOCOM.

7 4. 08 MuH. OntuH B3pbIB. DOPIITEBEHD YIIIEN B BOIY.

7 4. 12 mun. Hoc «Mapumn» cen Ha JTHO.

7 4. 16 muH. «Mapusp» crajga KpEeHHTbCS U JIerjia Ha IIpaBblif
0opT».

[lepexons kK pacCMOTPEHHIO BO3MOKHBIX MPUYUH BOSHUKHOBEHHS
rokapa B KpIOWT-KaMepe, KOMHCCHSA OCTaHOBMJIACH Ha CIIEAYIOIIMX
Tpex:

1) camoBo3ropanue mopoxa (KOMHUCCHSI COYia 3TO MaJIOBEpOST-
HBIM);

2) HeOpeXHOCTh B OOpaIleHNH C OTHEM W MOPOXOM (KOMHUCCHS H
3TO COWJIa MAJIOBEPOSITHBIM);

3) 31m0#t ymbIcen (37eCh KOMHUCCHS OTMETHIIA OTCTYIUICHHS OT Tpe-
OoBaHMH yCTaBa IO OTHOIIEHHUIO K JOCTYITY B KPIOMT-Kamepsl).

dakTUYecKH peanbHbIe IPHYUHBI KATaCTPO(BI ONpeesIeHbl TaK U
He OBUTH.

Crnenyer ormetuTh, uTo CeBacTomoiibCcKas OyxTa B T€OJIOrO-
reoQU3nUECKOM IIJIaHE OKAa3bIBACTCS OYEHb HANPSIKEHHOH, YTO U
IpOsIBJIIETCS B CO3JAHUM AaBAPUMHBIX CUTYallMid M KaTacTpod.
KocBeHHBIM OATBEPKICHUEM MOXET CIYXKHUTh aBapys Ha AU3EIbHON
I1JT 22 aBrycra 1957 r. mHa Ueprom mMope y KpeIMCKOTO TTOIyOCTpOBa
— IIOCTYIUIEHHE BOIbl B JAM3EIbHBIM OTCEK Uepe3 He3aKpPhITYIO
3axyonky. [loxap, ioaka 3atonyna... [lorubmmx Her. B 3TOM ciydae
Mor' cpaboTaTh IpaBUTALMOHHO-AMHAMHYECKUN (DAKTOp — OTKpBITHE



3aXJIONKKM ¥ HMOHU3MPYIOIIEe  BO3JICHCTBHE  DHEPronoTOoKa,
CIIOCOOCTBOBABIIECIO BOSHUKHOBEHUIO TOXKApa.

V3BecTHBI mpuUMepbl THOCIU U IPYTUX KPYNHBIX Kopabnei. Tak
nerom 1913 r. B Touke ¢ koopauHaTamu 76°24°c.ur. 53°46°B.1. Mex 1y
3emneit ®panma-Uocuda u Howoit 3emneit. [loru0 anrmmiickuit
npennoyt «EnmzaBera Tperbsi». CyaHO HCYE3IO B OFPOMHOM
OCIIICHOM BOJIOBOPOTE.

4.2.T'udesib MOABOIHBIX JOL0K

[lonBoaHble NOAKH, KaK W HaABOJHBIE KOPAOJM, WCIBITHIBAIOT
THAPOJMHAMMYECKHE yaapbl, IOcie Yero, Kak TMpaBWiIo, U
HaYMHAIOTCA aBapuu [3-5].

10 anpens 1963 r. B pe3ynbTrate TAMHCTBEHHOT'O B3pHIBA 3aTOHYIA
AIUT «Tpemep» BMC CILA. Jlogka mokouTcs Ha KpPyToM OOpTYy
CeBepo-AMEpUKaHCKON KOTJIOBUHBI, OJHOTO M3 OMACHEUIIHUX MECT y
BOCTOYHOTO 1MoOepexbss AMEpUKH. B akBaTOpHsiX MOpeEW, T/ie UMEIOT
MECTO pe3Kue Iepenajpl  penbeda JHA, PETYISIPHO MPOUCXOISAT
MO/IBOAHBIE  3EeMJICTPSCEHMsT  WiIM  MoperpsiceHus.  VIMeHHO
MOpETpsSiCeHHEe M TMOCIHYXWJIo mnpuunHod rtHOenu «Tpemepy,
JIOKa3aTeNbCTBOM YEMY CIIYKUT TOT (DaKT, YTO Tepe]] B3PhIBOM JIOKH
o6p1  Tyn. Kopmyc orpomHOi cyOMapuHBI CHaudaja 3aryzaed,
3aBHOPUPOBAII, & YK ITOTOM TTOCIIETOBAIT B3PHIB.

To ’xe caMoOe NIPOH30LUI0 M C aMEPUKAHCKOM NOIIOIKOH
«Cxkoprimon», 3aromysmerdr 21 wmas 1968 1. mam Ceepo-
ATnaHTHYeCKHM XpeOTOoM, I0ro-3amajaHee A30pCKHUX OCTPOBOB.

24 ¢eBpans 1972 1. B CeBepHOW ATnaHTHKE B paiioHe
Herodaynanenackoll KOTJIOBUHBI IPU CXOIOHBIX OOCTOSITEIbCTBAX
rmoTepriesia aBaprio coBerckas moasoaHas jjoaxka AITJI K-19.

Y4acTHUK I0X0a paccKasa:

«Ha oyeHp Ooinblioli TIyOMHE 3a Iojg4aca 10 IOIbeMa
IIpou301lIa aBapus. B 1eBsATHI OTCEK, TaM KalOThl JINUHOI'O COCTaBa,
pBanyn moj OonpmMM aaBieHHeM (aken. ...JleBATHII OTcek ropen,
BOCBMOM TOpeli, CelAbMOH ObUT 3ara3oBaH, TeMIlepaTypa B HEM 3a
cotHio Tpaxycos. lllecToii orcek ObLT 3ara3oBaH, MATBIA OTCEK



3aTOIUIEH M 3arepMeTu3vpoBaH. JlroOas mombITKa TepedTH u3
JIECATOr0 OTCeKa B LIEHTPAJbHBIM IOCT Bela K cMepTH. Yynom
COXpaHMJIach CBs3b Onarojapsi OrpoMHOMY TenedOHY JIBYCTOPOHHEH
cBsi3u. Han atum tenedornoM cmesuch — uyio oopasna 1916 rona Ha
atomoxone... Ho 3To «uyzo» pabortaso moMuMo TenedOHHOU
CTaHIMHM M 0e3 MCTOYHHMKOB MUTAHHA: JUIA BbI30Ba aOOHEHTa HaJ0
OBLTO KPYTHTh PYYKY MarHero. ...

TawHCTBEHHBICE yAapbl 1O  KOpIycy, IpeABapsBIIE U
COIIPOBOXKJAIOIINE aBapUiHBbIE CHUTYallMd, OTMEYEHBl BO MHOTHX
cnyqasx. Tak qBa cuiIbHEMIIMX TUAPOyZapa IO KOPIYCY ITOABOJIHOU
nonku AT K-8 Obutn Hanecens! eii 12 anpens 1970 r. B buckaiickom
3anuBe. [lokap BO3HMK cpa3y B HecKONbkuX (!) He compenenbHBIX
OTCEeKaX, 4YTO HEBO3MOXHO Oe3 BO3JCHCTBHSI KAaKOTO-TO OOIIETO
BHeEIHEro (akTopa. IKUMAXK CMACCs, HO JIOJIKA 3aTOHYIIA.

6 okta0ps 1986 r. B paiione bepmynckux OCTpOBOB morudia
COBeTcKast aTomMHas mnoaBoxHas joaka K-219. Tlo odwurnmansHOMN
BEpCUM JIOAKAa MOrHOia OT NMPOHUKHOBEHHS BOJABI H3BHE, YTEUKH
pPaKkeTHOro TOIMJIMBA, IMOXKapa cpa3y B HECKONbKMX OTCEKax |
OJTHOBPEMEHHO BO3HHKIIEH TpPOOJIEMBbl C SIEPHBIM PEAKTOPOM.
OpgHako, 10 3aKIIOYCHHUIO TOM K€ KOMHCCHHU, BCE 3TO OBLIO JIMIIb
CJIEACTBUEM KAaKOT'0-TO BHEIIHEro BO3jelcTBUa. Ho kKakoro MMeHHO —
KOMHCCHS YCTAaHOBUTH HE CMOTJIA.

W3 Bocnomunanmit 6s1Bmiero Bpaya K-219 M.Kouepruna:

«9T0 OBUTA MOS TepBas KOMAaHIWPOBKA TIOCIE OKOHYAHWS
WHCTUTYTAa. Bce Hauamock paHo yrpoM 3 oktsiops 1986 1., korma
JIOJKAa HAXOMWIach B HECKONBKMX COTHSAX KHJIOMETPOB  OT
Bepmynckux octpoBoB. S ObuT y)ke Ha HOrax, KOrja pe3Kuil yaap
MoIOpOCHIT MEHS TOYTH Ha METP BBEpX. 1yT K€ 3a3Bydaj CHUTHAl
aBapWfHOM TpPEBOTM W KOMaHAAa NPUMEHHUTh WHINBUIYyaIbHBIE
CpeicTBa  3alWTHL.  3aTeM  CeKyHJ  ISTHAAaTh  MOAJIOIKA
morpy’kajiach OYeHb OBICTPO, TMOYTH KaMHeM. B Moem oTceke
YXYALIIIACh BUAMMOCTD, TOSBUJICS OpaH)KEBBIH TymaH. S oOmIyTwi
YOKEHHE B CYXOCTh B TOPJIE — CHMITOMBI OTPaBJICHUS»

BuauMo WMEHHO S3TOT TaWHCTBEHHBIH yaap, MOIOPOCHBIIHIA
Bpada Ha MeTp OT manyOsl, AeopMHpOBaT W pPa3repMETH3UPOBAI



cyOMapuHy, a 3a0JHO BBI3BaJl KOPOTKOE 3aMBIKAHHUE B
BBICOKOBOJIBTHBIX y3JIaX 3JIEKTPUUECKOro o0opyaoBaHus. Jleno B ToM,
YTO IUIOTHBIE D3HEPrONOTOKM U3 HeAp 3eMJId, IOpOXKIAoIINe
TPaBUTALMOHHBIE HMITYJIbCHl (YAapbl) M TUAPOYIApHI, BBI3BIBAIOT,
KpOME€ TOro, MOHM3alMio cpen. M ecim B BO3AyXe MPUCYTCTBYIOT
JIETKO BOCTIIIAMEHSIOIIUECs Ta3bl, HAIPUMeEpP, BOAOPO, Maphl TOILJINBA,
Macce M T.II., Bo3ropaHue HenzOexxHo. bonee Toro, M3-3a MOHU3AINUN
BO3yXa M  TOHMXEHHOTO  3JIEKTPUYECKOrO0  COMPOTHUBIICHUS
BO3/YIIHBIX 33a30pOB B BBICOKOBOJBTHBIX Y3J1aX M CXEMaX MOTYT
BO3HHKATD 3JICKTPHUCCKHE 3aMBbIKAHUSI.

BosBparumcst k aBapuu Ha AT K-219.

...Ilocnte mouru 15-yacoBoil M3HYpUTENBHOW OOpPBHOBI 3a
KUBYYECTh JIOAKM TOCTYIHJI TPEBOXXHBIM CHUTHAJI M3 CEABMOTO —
peaKkTopHOro orceka. Tyna TOXKe IPOHUK SJOBUTBHIM TyMaH, KpoMe
TOr0, JIOMHYJ OJMH W3 MapOoNpOBOJOB, M BHIPYOUJIOCH OCBEIICHHE.
a0l u30ekaTh TEIJIOBOTO B3PbIBA PEAKTOPOB, MX TPeOOBAJIOCH
3armymuTh. Ho BbINIa M3 CTpod CUCTEMa JUCTaHIIMOHHOTO
YIPABJIECHHST HSHEPreTUYEecKOd ycraHoBkod. He ygpanoce mnopath
MUTAHUE OCHOBHBIX W PE3EPBHBIX HMCTOYHHKOB Ha TPUBOJBI
roryomaronmx kKommnencupyronmx pemerok (IIKP), 3armymarormux
peakTopbl. B mo00ii MOMEHT JIBa SJEPHBIX PEAKTOpa MOTIIU IMOUTH B
pasrod. BeIpy4HTh MOTJIH TONBKO JIBOE: KOMAaHUP TPYIIIHI CTAPIIAT
neiiteHanT Hukonail beaukoB U cienMaJIbHBIA TPIOMHBIM MAIIMHHUCT
matpoc Cepreii [lemunans. JInms oHM, 3amepTeie B KOpME, CIIOCOOHBI
ObuUTH BpPYYHYIO 00y3/1aTh siAepHBIE peakTophl. M 3TH nBoe He mamu
CIIYIHTHCS KaTacTpode.

«B memsax obecnieueHus sijepHON 0€30MACHOCTH peakTopa Juls
PY4YHOrO OIYCKaHHMs €ro KOMIICHCHUPYIOIIUX pELIETOK B CeIbMOil
OTCEK TPIKIbl BBOAMUJIMCH CHELUAIUCTBl 3JIEKTPOMEXaHUYECKON
00eBOI HacTwy», cAep)KaHO COOOIIAeTCs B OPHUITHATBEHOM OTYETE.

Uepez 77 gacoB 33 munytel AILJI K-219 3aronyna 6 oktsaops
1986 r. B 480 Mmyisfx ceBepo-BOCTOUHEE bepMyICKUX OCTPOBOB.

B 1999 r. momo npmamu CeBepHoro JlegoBHTOro okeana n3-3a
TEKTOHUKU €/1Ba HE NTOrubia BOEHHAsl MCClea0BaTeNnbCcKas II0ABOAHAS
monka «Xoykommm»y BMC CIHA. Bo Bpems o0cienoBaHHS



apKTUYecKoro JHa B paiioHe xpeOra [akkema ceBepHee 3emiin
Opanna-Hocuda cynHo mperepmeno Moperpsicenune. CHavana Ha
00pTy 3a)UKCHUPOBAIM CHJIBHBINA TYJI, IIEAMUN U3 TIyOuHbI. [loTom
JIOJIKY «HEBEIOMOW CHIIOI» Hadalo OpocaTh TO BBEpPX, TO BHUS3...
Bumumo, HayyHOE CYyHO OKa3aJIoCh BHE SIHIICHTPA 3eMJICTPSACCHHUS,
MO3TOMY YJalloch H30eXKaTh CEpbe3HON aBapuu.

Matepuabl 10 HEKOTOPHIM aBapHsIM U THOEIH MOABOAHBIX JIOIOK
npuBeIeHbl B uacTHocTd B kuure [3]. M3 17 ciydyaeB aBapwmid,
npoucuieqmux B mepuoxa ¢ 1956 mo 2000 rr., 3aKOHYUBIIUXCS
rUOeNbI0 CyOMapuH W JIFOJICH, TOJNBKO OIWH CIIydai ¢ JU3elbHOM
noakoit C-178 mpoumzomen TO OYEBHIHOM MNpUYUHE: OHA ObLia
paspesaHa pedprrkepaTOpHBIM CYAHOM. Bo BCex OCTalmbHBIX CIydasx
aBapuM COMPOBOXKIAIUCH IMOKApaMH U MOCTYIUICHUSIMU BOJIbI BHYTPh
CyJHa, HO TOYHO OIPEJCIUTh MPUYMHBI ITOr0 HE MPEICTABHIIOCH
BO3MOXKHBIM.

ITonBomubie cyna B akBatopun CeBEepHON ATIAHTHKA U BIIPEIb
Oy/IyT TOpEeTh, B3pPHIBATHCS M TOHYTh, MOTOMY YTO «OEpMYJCKHE
TPEYrOIbHUKM», «OUCKalCKue 3aluBBI», «HBIO(AYHIUICHICKUE
0aHKHWY». «MCIAHJICKUE PA3JIOMHBIC MYIKH», «KaHAPCKUE KOTJIOBHHBI»
1, KOHEYHO ke, caM CeBepo-ATIIaHTHYECKUN XpedeT — 3TO 00BEKTHI,
[0 KOTOPBIM IIPOMCXOIUT BEUHOE pa3ABHKEHUE (CIIPEIUHT)
OKeaHHuecKkoro jaHa. [lnaBath Haj TaKUMH OOBEKTaMH, FOTOBBHIMHU B
JIIO0OH MOMEHT T'€HEpUPOBATh CEHCMUYECKHE UMITYJIbCHI U HCTOPIaTh
MWIIHAPALL JDKOYJIeld TIyOWHHOH SHEpPTruu, ClienyeT ¢ OONbIIOH
OCTOPOXKHOCTBIO, KaK IMPH X0/Ib0€ IO MUHHOMY IOJIIO.

Ho rooOHbIe e aBapyuu MOTYT CIIy4aThCsl U B APYTUX MECTax.

AIUT «Kypck» 3aronyna 12 aerycta 2000 . B 18 u 30 muH B
I0KHOM akBaTopu bapeHiieBa Mops B pailoHE IOro-BOCTOYHOM
TEKTOHUYECKOW CTPYKTYphI, Ha3biBaeMoill KoJIbCKOW MHUKPOILIUTON
(KMII) [6 ,7]. Dra 1umTa pacceueHa Cepueill KPYIHBIX DPa3IOMOB
IIFIPOTHOTO MPOCTHPAHUS, HEMOCPEIACTBEHHO HA OJHOM U3 KOTODPBIX
nokomnack AIUI ¢ xoopmmmatamu 69.38 C, 37.18 B. [lanHsrii
TEeKTOHUYECKHUI pa3jioM, Kak U Jpyrue pasinombl KMII HeceT crebl
COBpPEMEHHBIX cOpOCO-CIBUTOBBIX TeKTOHOAe(opMaImii,
MapKUpPYIOIIUXCS Jla)Ke€ Ha TIOBEPXHOCTHM OCAJAOYHOIO dUexJa.



I'eomopdonorus nua KMII, B Tom uucie u Mecta rudenu JOAKH,
XapakTepusyercss YCTyaMH M CABHTaMM BJIOJb OCEH pa3liOMOB,
HCYHCIISIEMBIMH, COOTBETCTBEHHO,  JIE€CSTKaMH  METpPOB |
KWJIOMETpaMH. OTO  YKa3blBa€T Ha  TE€OAMHAMUYECKYIO W,
CJIEZIOBATENbHO, OTEHIMANBHYIO celicMuyecKyto akTuBHOcTs KMII B
COBPEMEHHYIO IIIOXY.

B teuenue mas — aBrycta 2000 1. B aKBaTOPUHU CEBEPHBIX MOpE
HabII01aIach TOBBIIIIEHHAS HUKJIOHUYeCKast AKTUBHOCTb,
COMPOBOXKIAIOIIASCS TOYTH OecIIpephIBHBIMU IITOpMaMu. L{UKIOHBI 1
LITOPMBI  ABIIAIOTCS OJHO3HAYHBIM HHIUKATOPOM TEKTOHHYECKOTO
BO30OYXKICHUSI B TOM WJIM HHOM paliOHE MHpPOBOro okeaHa. He
clIlyyalflHO B JTOT TMepuoj OBbUIO 3aperucTpUpPOBAHO MHOXKECTBO
3eMJICTPSACCHHUI pPa3jIMYHONM MOIIHOCTH. B neHb aBapuu ObLI
3apETUCTPUPOBAH TOMYOK MarHUTymol M4 C oSOuIeHTpoM B
Hopseruu. Pasymeercs, JTAHHOE co0bITHE HE HAMeEET
HEMOCPEICTBEHHOT0 OTHOIIEHUsI K aBapuu Ha «Kypcke», Tem Oonee,
YTO OHO MPOM30NLIO Moke. OAHAKO OHO JHUIIHUIN pa3 yKa3blBaeT Ha
TEKTOHHYECKYIO aKTUBHOCTh B TOT JIEHb HE TONbKO CKaHAMHABCKOTO
MOJTyOCTPOBa, HO M, B TMEPBYIO OYepe/ab, aKBATOPUM COIMpPENETbHBIX
MOpel, TIOCKOJBbKY TEeKTOHHYEcKHe JedopMaliu, TEeHEPHPYIOUIHe
CeiCMHKY, BCErga paclpoCTPaHAIOTCS B HANpPaBIeHHH MOpe —
KoHTHHEHT. loaTomy, ecimm 12 aBrycra mpousonuio 3T B Hopgeruw,
TO B TOT JIEHb B OKpykarumx ee Mopsax (barxruiickom, HopBexckom,
BapeniieBoM u ap. MOMKHO OBLIO MPOWU3OHTH MHOXKECTBO XOTS OBI
MaJIOMOIIHBIX, TaK Ha3bIBAEMBIX JIOKAJBHBIX 3EMIIETPSICEHUH, He
BCErja Jake PErrcTPUPYIOMHNXCS OeperoBbIMH CEWCMOCTAHIIHSIMHU.
SIBHBIM NPHU3HAKOM TEKTOHHYECKOT'0 000CTPEHHs paiioHa KaTacTpodbl
SIBJSIFOTCS. LUKIIOH M, KaK CIIEACTBUE, HAYaBIIMICA B JCHb aBapHUU
mTopM B bapeHiieBom Mope.

BrnonHe BeposATHO, JOJKa  HAMoOpoJiach Ha  MOJBOJHBIN
ceiicmudeckuit  Tomuok.  IlockombKky — TiryOMHA  MOpS  371eCh
CYILIECTBEHHO MEHbUIE JUIMHBI €€ KOpIyca U, C YYETOM IOIEPEYHOrO
pasMepa cyzHa, 3amac TIIyOWHBI OT THHUIIA COCTABIISI BCErO OKOJIO 65
M, TO Jaxke HeOoIbInoH nuddepeHT MOr IPUBECTH K TOMY, 4TO JIOAKA
Ha IOJHOM XOAy TKHYJAaCh HOCOM B MoOpckoe AHO. Jlo moabema



«Kypck» mokowmcs, kak u3BecTHO, Ha rinyouHe 108 M., B TO Bpems
KaK B HECKOIIBKUX KHJIOMETPax K IOry penbed AHAa MOHMKACTCS 10
170 M. D10 yKa3bIBaeT Ha TO, YTO IMEpe] aBapuell JoAKa MpoIUIbIBaIa
HaJl MHOTOMETPOBBIM CKJIOHOM JHAa MOpS, BHE BCSIKOTO COMHEHMS,
TEKTOHUYECKOTo IMpoucxoxaeHus. [lozxke, kKorma cTajd M3BECTHHI
Oonee TouHble KoopauWHaTH Mecta rubenu AllJl, Ha TeKTOHHYECKOMH
kapre bapenmeBa Mops  Oblla  OJHO3HAYHO  yCTaHOBIIEHA
MPUYPOYEHHOCTh JAHHOTO TeOMOP(OIOrHYecKOro JJIEeMEeHTa K
MOIIHOMY  TIyOMHHOMY  pasinoMmy. Hame  mpeamonoxeHue
3aKJI04aercs B TOM, YTO JaHHBIA TEKTOHUYECKHHW pas3ioM MOr
SIBUTHCSI UCTOYHHKOM CEHCMO-TPAaBUTAIIMIOHHOIO yJapa MOABOIHOIO
3T, noryousmiero «Kypck» [5, 6].

Ucnonw3ys orpanndennsie cBegenus u3 CMUM o xapaxtepe
paspymienuii BHEYTpu AILJl, MOXXKHO Tak)Ke BBICKA3aTh MPEAMOIOKECHUE
U O TOM, YTO BHYTPH JIOJAKH «XO3SHHUYAI) TJIA3MOM]] TUIIA IIaPOBOM
MOJTHUH, obnagaronieit BBICOKOM IUIOTHOCTBIO ~ JHEPTHH,
MPEBBIIAIONIEH  TUIOTHOCTh JHEPTUM  HU3BECTHBIX  XUMHYECKHX
HMCTOYHHMKOB, HAIIPUMEp, TPOTHUJIA, B COTHH pa3.

[pu ananuze obcrostenbets rudenu AT «Kypck» BbiBHTanach
BEPCUSl O €€ CTOJKHOBEHMM C JPYrod IOJBOAHON JIOJIKOM,
HallMOHAJIbHAS TIPUHAIISKHOCTH KOTOPOH He Oblia ompenenena. Ho u
3/leCh MOT IMETh MECTO HE 3JI0H YMBICEN, a CTeUYeHHE 00CTOATEILCTB,
T.e. ceficMHYecKOMY YyAapy IIOABepriach 3Ta BTopas JIOJKa, a
CTOJIKHOBEHHE OBLIO CIIEICTBHEM 3TOT0 yaapa. BoaMoxkHO, 4TO yaapy
MO/IBEPTIINCH 00€ JIOJKH, HaxoJsImuecss BOMM3u npyr npyra. Torma
SQUpPHBIA BHIOPOC, MPOMIENIIMA MEKAY JIOAKAMH, JOIKEH ObLI
CO3/1aTh CHJIBI, COJIMKAIOIINE UX.

I'eodpusnueckas Bepcust npuumsel Tubenun «Kypcka» nomxHa
paccMaTpuBaTbhCs Hapsly C APYIMMH, cyryO0o TexHudeckumu. Ho
Ja)Ke €CJIM JTa BEPCHs OKAJKETCS HEBEPHOW, TeM HE MeEHee, €€
n3ydeHue OyJIeT Mojae3Ho, MOCKOIbKY CEHCMOTEKTOHNYIECKHH (aKkTop
aBapuilHOCTH Ha MOPCKOM (hJI0Te HUKOI'Ia paHee He pacCMaTpUBAJICH.

IIpuBenem HeKOTOpbIE Apyrue IpUMEpbl TMOEIM MOJABOJHBIX
JIOJOK.



8.04.1970 r. buckaiickuii 3amuB, 300 MwIb K ceBepo-3amagy OT
Hcnanun. ATomHas Toprieqnas jonka K-8 B pesynabrate HEOKHUIaHHO
BO3HUKIIIETO MoXapa B 3-M U 7-M OTCEKax 3aTOHYJa W3 HaJIBOAHOTO
TIOJIOXKCHUSL.

6.10. 1986 r. B 470 mmusax ceBepo-BocTouHee bepmynckux
OCTPOBOB B Pe3yJIbTATe MMOXKapa M B3pbIBA M3 HAJBOIHOTO MOJI0KEHHS
3aTOHYJIa aTOMHasl pakeTHas joaka K-219.

C mnosBIIGHMEM TMOABOAHOTO (UIOTa W OCOOEHHO AaTOMHOTO,
Ka3aJioch ObI, MOXKHO M30eXKaTh KatacTpod Ha MOBEPXHOCTH, YHAS Ha
AOCTAaTOYHYIO FHy6I/IHy 1 HAaXOOUTHCA B IIOABOAHOM IIOJIOKEHUU U B
IBIDKEHUW  JIOCTATOYHO JUIMTEeNhbHOe Bpems. K coxkaneHwuio,
MOJBOJHBIN (IOT TakKe HECeT MOTePH OJKHUIMaKed W cyOMapuH.
PaccienoBanue rubenu MOPCKUX CYIAOB M IOJBOAHBIX JIOJOK,
MPOBOJISIIIIEECS C 1[I0 OMPEIeTICHUs IPHYUH KaTacTpod MM JIHIL, B
Hel BHUHOBHBIX, BCCra MPOBOAUTCA B CUCTEME «UCJIOBCK-MallliHa», 1
B ATUX paMKax IBITAIOTCS BCKPBITh IPUYMHBI aBAPUIHBIX CUTyalUull 1
karactpod. Ha camom nerne, pacciieoBaHre MOPCKUX MPOUCIIECTBUI
JOJDKHO YYHTBIBATH M MPUPOAHBINA (aKTOp, BKHEHITHM U3 KOTOPBIX
sBiseTcss  dupoguHaMHUecKas M CEHCMHYECKas aKTUBHOCTh
akBaTopui [7]
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