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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 mocaemaue 25 €T OT MPUPOTHO-TEXHOJIOTHICCKUX KaTacTpod
B MHpe MOTHOJ0 OKOJIO 5 MIIH. 4YeOBEK, a YUCIO MOCTPaJaBLIMX
npeBbicuiio 3,5 miupa. 4yenoBek. B Poccunm 3a Te ke ronpl moruoIio
Oonmee 3 TBIC. YENOBEK, a CYMMAapHBIH SKOHOMHUYECKHH yIepo
coctaBui okosio 600 mupa. pybneit B menax 1990 r.

ExxeromHo B Mupe YHMCIO TOTHOMIMX OT  IPUPOAHO-
TEXHOJIOTHUECKUX KatacTpod yBenmumBaercss Ha 4,5%, a 4mcio
NOCTPAAaBUINX yBeIH4YMBaeTCs Oonee yeM Ha §,5%, yBeIUUMBAIOTCS
pu 3ToM Ha 11% 1 SKOHOMHUYECKHE TOTEPH.

CknazapiBaromiasicss CUTyalus IPUBOAUT K TOMY, YTO Bce OOJIbIIas
4YacTh BAJOBOTO HamuwoHampHOro mnpoaykra (BHII) wmHOrmx
rocyJapcTB MHpa HIET HE Ha HKOHOMUYECKOE U COLHUAIbHOE
pasBUTHE, a HA OKa3aHHE MMOMOIIY MOCTPAAABIINM U BOCCTaHOBIICHHE
PaspyLICHHOTO.

OTMedeHHBIE TEeHACHIMH BbI3BAHbI CIICAYIOIIUMHU IPHYMHAMU:

— paciupeHHeM JAesATENILHOCTH 4YeJOBEeKa BO BCEX OTPACIAX
HapOJHOTO XO35ICTBa;

— OCBOGHHEM HOBBIX TECPPUTOPHH, CUUTABLIMXCS paHEe
MaJIOTIPUTOHBIMHU ISl TIPOXKHBAHUS,

— mpocuetamMH B oOecredeHHH O€30MaCHOCTH HaceleHUsT |
00BEKTOB HApPOJHOTO XO3S5HCTBA, HAIPAaBICHHBIX B OCHOBHOM Ha
JUKBUIALMIO TOCIEICTBUNA MPUPOAHO-TEXHOJIOIMYECKUX KaTacTpod,
a He Ha WX MPOTHO3UPOBAHHUE;

— YCTapeBIIUMH MPEICTABICHUSMH OPTOJOKCAJIbHOM HAyKH O
3emse, Kak O «MEpTBOM W OE30TBETHOW KAMEHHOW TBEpAM» U
OTCYTCTBHEM [0 CHX MOP KOPPEKTHOr'O MPOTHO3a T'€ONaTOTCHHBIX
SIBJICHUH, BKITIOYAst U MPOTHO3BI 3eMIICTPSICEHUH.

Ha nocnennem He00X0IMMO OCTAHOBHUTHCS CIIELMATIBHO.

B 1906 r. amepuxanckum yueHsiM [.D.Pugom Oblia BBIIBUHYTA
THITOTE3a CKATUSL — CXPYIMTUUBAHUSI — YIPYTOM OTAa4YH B MOPOJAX Kak
npuunHe 3emierpsicenust (3T), craBmias OCHOBHOHM celicMororuue-
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CKOM mapaaurMod Ha uenblii Bek. [IpUHIIMNUAIbHO 3Ta TUIMOTE3a
OmHpanach Ha U0 CTAIMOHAPHOCTH 3EMIIH B IEJIOM.

K cepenune 20-ro Beka NpeACTaBUTENM IBYX KOHKYPHUPYIOIIUX
KOHLEMIMHA OBITHS — WICATMCTUYECKOW H MAaTepUaNTUCTHYECKON
cymHOCTH MUPOBO33pEHHS CONUINCH HA TOM, YTO TeNepb 3eMiid —
«IpsixJias CTapylliKay, OCThIBAIOIIAs IUIAHETa, HA KOTOPOU OTIEIbHbIE
3eMIICTPACEHHS, W3BEPKEHUs] W JPYTHe CTUXUHHBIE OCACTBUS
SBIISIOTCS HUYEM MHBIM, KaK KOHBYJIbCHSIMH YMHPAIOMIETO cyOcTpara.
Ha npaxTtuke BOoCTOp>KeCTBOBaja BO3HMKIAS OKOJIO ABYX TBHICSY JIET
Ha3a]] KOHIIEIUS «0€30TBETHOU TUIOCKOM 36MHOH TBEpAMY.

IIpu 3TOM CcO31aBaNOCh BIIEYATIEHHUE O JOCTATOYHON M3Y4EeHHOCTH
TUTAaHEeTHl 3eMJIs, JOCTAaTOYHOW, Kak Ka3aloch, JJIS YCIEIIHOTO
pelieHnsT TMEePBOCTENECHHBIX 3a/ad caMo CcoOOH pazymeromierocs
«TEXHUYECKOTo IMporpecca». B OCHOBY 3TOoro «mporpecca» ObLIH
MOJIOKEHBI HAyYHbIE CBEACHHA O CTPOCHWH 3eMIIH, KOTOpBIe
CUUTAJIACH TOCTATOYHO MOJIHBIMH, a B YACTU UHKEHEPHOU F€OJIOTHH U
CTPOUTENLCTBA Aaxe (HyHIaAMEHTATbHBIMHA. 3aKOHOMEPHBIM CUHMTAJICS
re0IMHAMHYECKUI IITWIb U HOJHOE OTCYTCTBUE aKTHBHBIX Pa3JIOMOB
Ha Tuiatdpopmax. JlroOble aHOMaNbHBIE SBIEHUS, BKIIOYas U
3eMIICTPSACEHHS, KBaTH(UIMPOBATHC, B TAaKOM MOHUMAaHUHM Kak
CIIy4aiflHOCTH, Ha KOTOpBbIC MO’KHO OBUIO He oOpaiiaTh BHUMaHHs. B
KpaiiHeM ciyd4ae, JOCTaTOYHO OBUIO YCHJIUTh KOHCTPYKIIUH
COOPYKEHHUII.

OTa KOHILENUUs, NMPHUHATas ceificMoloraMu BCEro MHpa, 3aBelia
CEHCMOJNIOTMYECKYI0 HayKy B Tynuk. HeT HHM oJHOro acmekra
cefCcMOJIOTHH, B KOTOPOM HaOIroalcs OBl CYIIECTBEHHBIN MPOrpecc:
MEXaHHU3M H SHEpPreTHKa 3eMIICTPSICCHNH, UX paszpylatonme GaKTopbl
U COIYTCTBYIOIINE SIBICHUS, IIPOTHO3 U CTPaTErus ceHcMO3alluThl U
T. O. bomee TOro, MamomolIHbIE, HO HE MEHEE OIACHBIC, TaK
Ha3pIBaeMble JIOKambHBIE 3emierpsicenus (JI3T), ecam TakoBwIe
BcTpeuatoTcss He Ha KaBkaze, a B neHtpe Pycckoil paBHHHBI
(YepHOOBLIB, Cacogo, Mockaa...) yare BCEro HE
unaeHTuuIupyroTcs. Takoe MmookeHue B CEHCMOIOTHYECKON HayKe
00BACHSAETCS HPPALIMOHATBHOCTHIO CYIIECTBYIOIIEH TTapaUTMbl.
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Bo Bropoit monoBuHe 20-r0 CTOJCTHS BO3HHUKIA IOTPEOHOCTH
0o0paTuTh BHUMaHHE Ha CYILIECTBOBaHME Ha 3eMJle TaK Ha3bIBAEMBIX
TeONaTOreHHbIX 30H U aHOMAJIBHBIX SIBICHUH. DTO CBA3aHO B MEPBYIO
ouepeab C TeM, YTO MHOTHE aBapuH M KaTacTpoQbl, MPOUCXOISIIIIE C
Ha3¢MHbIM, BO3AYLIHBIM M MOPCKHUM TPAaHCIOPTOM HE YAABaloCh
uaeHTuuupoBats. Kpome TOro, BBISICHWIOCH, YTO MHOTHE MAacco-
Bble 3a00JIeBaHMA JIIOJCH CBS3aHBI C MX JUIMTEIbHBIM NpeObIBaHUEM
Ha OIPeAEICHHBIX TEPPUTOPHsIX. Bee Gomnee ctaHOBUTCS SCHBIM, UTO B
9TUX HETaTHBHBIX SIBJICHUSX MOMUMO CHCTEMBI YE€JIOBEK — MAIIMHA
y4acTByeT TpeTud (hakTop — MaTOTEHHbIE NPUPOIHBIC SBICHUS, Ha
KOTOpbIE JJTUTEIbHOE BpeMs He oOpalaiy J0HKHOTo BHUMaHus. Ho
HE Y4eT BIMSAHUS 3TOro (pakTopa yBOAUT PacCiieIOBaHNE PE3YJIbTATOB
MAaTOTEHHBIX SBIEHUH OT HUX pEaNbHBIX MpPUYMH, YTO Jajiee
CTaHOBUTCS YK€ HETEPIHUMBIM.

B Hacrosee BpeMs HEKOTOPHIMU HCCIIENOBATENAMHU pa3paboTaHbl
¢bu3nuecKue U MaTeMaTHYECKHE MOJIEINIH, a TAKXKE TEOPHH U IMIIOTE3bI
reonaToreHHbIX sBIeHUH. WX HemocTaTkoMm SBIsSETCS OTCYTCTBHE
NPEACTAaBICHUH O (HU3NUECKOM COJCpP)KaHUM pacCMaTpHUBAEMBIX
NPOLIECCOB, O BHYTPEHHEM MEXaHU3Me, OOYCIOBIMBAIOIIEM 3TH
npoueccsl. OTCYTCTBHE TaKWX MPEACTABIECHUN MPHUBOAUT K YUCTON
(EeHOMEHONIOTHH, T. €. K Y4YeTy TOJbKO TaK Ha3blBaeMbIX HaOirona-
€MBIX MapaMeTpoB. DTO 3aCTaBJIsIeT aBTOPOB MOJENEH, THUIOTE3 M
TEOpUN  cieloBaTh METOAY  BBIIBIDKEHHS  IOCTYJATOB WU
SMIMPUYECKH HCCIIE0BATh CBS3U MapaMeTpoB, 0e3 Kakoro Obl TO HU
ObUIO aHaNM3a W BBISABJICHMS NPUYMH CYLIECTBOBAHHUS 3TUX CBA3CH.
THUNUYHOM B 3TOM CMBICHIE SBJSIETCS TEOPHS OTHOCHTEIBHOCTH
A.DiiHmITeliHa, BolleAmas B HayKy B Hayajle XX BeKka M 3aMEeHMBILAs
¢u3nuecKkuii MexaHW3M SIBJICHUH MPOCTPAHCTBEHHO-BPEMEHHBIMH
ucKaxeHMsiMU. Ho 3Toro $BHO HEIOCTAaTOYHO [UIi IOHUMAaHUS
¢Gu3nYecKo CyTH  SBICHMA M  BbIPA0OTKM  HEOOXOJIUMBIX
pexkomenaarmii [1-5].

CerozgHsa B TEOpEeTHYECKOM (U3MKE HAMETWIMCh HEKOTOpbIE
CABUIM B YacTH METOAOJIOTMM — IIE€pPexoa OT (PEeHOMEHOJIOIHH,
omMparolieics Ha  HCCIEJOBaHME  3aKOHOB  B3aMMOJEWCTBUS
«HaOIOAAEMBIX» IAPaMETPOB, T.€. MApaMeTPOB, HENOCPEICTBEHHO
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JOCTYITHBIX ~HAONIOJICHHSAM H U3MEpPEHHsSM, K JUHAMHYECKOU
METOJIOJIOTHH, TPEJIIOoNaraoneil Hajaudrne GU3NIeCKuX MapamMeTpoB,
Oonee TIIyOMHHBIX, 4YEeM OCBOCHHBIM YPOBEHb MaTECpPUAIBHBIX
o0Opa3oBaHMii, HO TIOKa HE HaOJIOJaeMbIX. OTOT METOJ HMMECT
MHOTOBEKOBYIO HCTOPHIO H TMPEANoNaracT HaIWdhe Y KaKIOoro
(U3NYECKOro SBJICHUS TITyOMHHOTO MEXaHU3Ma, IEHCTBIE KOTOPOTO U
o0ycioBnMBaeT 3TO siBieHue. [lapaMeTphl BCEX COCTaBISIOLUIMX 3TOTO
MEXaHM3Ma MOTYT OBIThb  ONpEJCNCHBI, KaKk HCXOIsi W3
obmedurocoCcKkux MpeAcTaBIeHuH 00 yCTPOWCTBE MHUpa, TaKk U W3
napamMeTpoB  HaOmoJaeMblx — siBieHud. Ha 3TomM  ocHoBaHa
3¢upoIMHaMUKa — O0JaCTh TEOPETUUECKOW (DHM3MKH, MO3BOJISIOLICH
MOJICIUPOBATh  CTPYKTYpy BellecTBAa M TOJIEH Ha  OCHOBE
NpPEACTaBICHUH O ra30moJ00HOM dHpe, 3aMONHSIOIMEM BCE MUPOBOE
MPOCTPAHCTRO, SIBJISIOIIUMCS CTPOUTEIBHBIM MAaTEPUAIOM JUIS BCEX
BEIICCTBCHHBIX 0O0pa30BaHUiA, JBHXCHUS KOTOPOTO COCTABISIOT
CYIIHOCTh ~ BCEX  CWJIOBBIX TOJNed W (yHJAaMEHTaJIbHBIX
B3auMoseicTBui [1].

[MosiBneHne 23PUPOJUHAMUKH TIO3BOJIET MPEANPHHATH TOMBITKY
NPOSICHUTh ~ (U3MYEeCKHid  MEXaHW3M  aHOMAJbHBIX  SIBICHHWI,
NPOUCXOMSMMX Ha 3emiie, W 0Ooliee OCMBICICHHO TOAOHTH K
pa3paboTKe Mep MO MPOTHO3UPOBAHMIO U JJaKE MPENOTBPALICHUIO UX
HETaTUBHBIX PE3yJIbTATOB.

OduponuHamuika  JOKa3bIBae€T, 4YTO 3eMJIi  HEMPEPBIBHO
MOTJIONIAET 3QUP U3 OKPYKAIOIIETO MPOCTPAHCTBA, B PE3YJIbTATE YETO
ee Macca HEeMmpepbhIBHO pacTeT M 00pa3yeTcsi HOBOE BEIIECTBO, U 3TO
eCTh TEepPBONpPHYMHA BCeX 3emiieTpsiceHuil. Haxormenne s¢upa B
3emsie U HENpPEPBIBHBIC IPEOOpPa30BaHUsl BEIIECTBA MPHBOAAT K
MATOTCHHBIM HM3JIy4YCHHUSAM, OKa3bIBAIOIIUM BPEIHOC BO3ZCHCTBUC Ha
3JI0POBbE JIFOJICH, a MOIIHBIC BBIOPOCHI TOTO K€ 3upa K B3PHIBHBIM
addexTam, K aBHAITHOHHBIM KaTtacTpodaM U KopabiaeKpyIIeHUsIM.

MottHbie OOJIBIION IUIOTHOCTHA BBIOPOCH! 3dupa u3 Hexp 3emiin
MOPOXIAIOT TPABUTALMOHHBIC YAAphl M BBI3BIBAIOT HOHU3AIUIO CPEI.
U ecnau B BO3Iyxe MPHUCYTCTBYIOT JIETKO BOCIUIAMEHSIOIIMECS Ta3bl,
HarpuMep, BOJOPO/I, METaH, apbl TOIUIMBA, MAaCeN U T.II., BO3TOpPaHUE
Hen30exkHO. bonee TOro, M3-3a MOHHW3ANMU BO3JyXa M MOHMKCHUS
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JJNIEKTPHYECKOTO  COMPOTHBICHHS  BO3MYNIHBIX  3a30pOB, B
BBICOKOBOJILTHBIX Y3J1aX U CXeMaX MOTYT BO3HUKATh 3JCKTPUYECKHUEC
NEPEKPHITHS U 3aMBbIKaHUs. 3alIuTa OT HOHU3ALHOHHO-TEPMHYECKOTO
«mmopaxkaroiero» (akropa B YCIOBHSAX 3aMKHYTBIX HPOCTPAHCTB
BEChMa 3aTPyTHUTEIBHA.

ManonsydeHHOe TEKTOHHYECKOE HM3ITydeHHe OoO0namaeT OONbIIon
NPOHUKAIOUICH CMOCOOHOCTBIO M TMPOXOAUT MHOTOKHIIOMETPOBBIE
TOJIIA TOPHBIX TIOPOJ, MO3TOMY, BO3MOXHO, Jaxke 10-cM Koprmyc
MOJIBOJHBIX JIOJIOK HE MOXET CIYXHTh JUIsl Hero 3kpaHoMm. He
WCKIIOYEHO TAaKKe, YTO MOJIOCTH 3aMKHYTBIX IPOCTPAHCTB THIIA,
HampuMep, MOABOAHOMW JIOIKHU, MOKET UIpaTh POjb KyMYJSTHBHOM
BOPOHKH Y KOHIICHTPUPOBATh SHEPTHUIO MOTOKA, YCYTyOJIsisi CUTYAIIHUIO.
31ech MOTYT BO3HHKATh KPATKOBPEMEHHBIE CKAUKH JaBJICHUS BO3/AyXa
u3-3a TOW ke WoHu3anuu cpensl. [lonoOHbIi 3ddekr nomkeH crath
MPEIMETOM CIEIUATLHOTO N3YUSHHUS.

Takum o00pa3oM, IONBITKA pPa3oOpaThCs BO BCEX IOJOOHBIX
MATOTCHHBIX SBICHHUSX HA OCHOBE BCKPBITHS HX MEXaHHU3MOB U
MPUYHH, UX TOPONKIAIOIINX, CETOIHs O0Jiee YeM CBOCBPEMEHHA.

Ha 0aze HOBBIX 3HaHmidi 0 3emiie W HOBOH TeO(pU3NIECKON
KOHIICTIIUH, BKJTIOYAIOIIEH B cebs 3(pUPOTMHAMUYECKHUEC
NpEeCTaBICHUS, JOJDKHA CTPOMUTBHCS HOBas cucreMa 0e30MacHOCTH
00BEKTOB HapoAHOTO XO03siicTBa. HoBas cucrema Oe3omacHOCTH
JOJDKHA 00eCneuuTh Iepexoj] OT CYHISCTBYIOUIEH, B OCHOBHOM,
NPaKTUKH KOHCTATallMd KaTacTpod, aBapuil M JHMKBHIAIUU WX
MOCJECTBUN K JEATEIIbHOCTH, OCHOBAaHHOH B MEPBYIO OdYepeqh Ha
KOHIICTIIIMH MTPOTHO3UPOBAHUS W MPEIOTBPAIICHUS Pa3pyIIHUTEIbHBIX
MOCJIECTBUN OT MPUPOJHO-TEXHOTEHHBIX KaTacTpod.
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I'naBa 1. 'eonaTroreHubie ABJCHUSA HA
NMOBePXHOCTH 3eMJIH

1.1. I'eonamozennvie 30l U UX NPOAGIEHUA

Tepmun «reomaToreHHas 30Ha» (abOpeBuatypa — [TI3) wm
«reonatusy MPEeAIojaraeT CyleCTBOBaHHE HA 36MHON ITOBEPXHOCTH
HEKOTOPBIX 001acTeil — 30H, B KOTOPHIX OIIYIIAIOTCS BCEBO3MOXKHBIE
reo(usnueckre BO3NEHCTBUA HA JKHWBbIE OPTaHW3MEI (OMOTY) WM Ha
TEXHUKY U COOpY)XeHHs. l'eomaTus, B YacTHOCTH, paccMaTpUBAaeT
BPEOHOCHOE BIMSHUE HA OpPraHW3M YeNOBeKa JUINTEIHHOTO
HaxoxneHuss B ovare (okyce) I'TI3. Jla u camo BwisneHue [T13
IPOM30LIIO BCICACTBUE HM3YUYEHHUS! OYAroBBIX BCIBIIIEK TSKEIBIX
3a0oneBaHUil (pak, CKIEpo3, apTpUT U T. A.), NPUYPOUEHHBIX K
HEKOTOPBIM T'€OJIOTHYECKUM PaliOHaM M CBSI3aHHBIM, [10-BUANMOMY, C
HapylIeHHEM MEXaHH3Ma MMMYHHUTETa U CTPOCHHUS KICTKH. MIMeHHO
OPUYPOYCHHOCTh K pailoHaM 3a00eBaHUsl U ONPENeNuIo TOT
MUHUMYM NpUYUH Bo3HMKHOBeHMs 113 — mepeceuenune moa3eMHbIX
BOJHBIX IIOTOKOB, NPOXOISIIMX Ha Pa3HbIX YPOBHSX, HAJOXKEHUE
(mepekpect) IWMHUN TaK Ha3bIBaeMbIX TINIOOATBHBIX CETOK U
o0Opa3oBaHHE TEOJOTHMYECKHX pa3iOMOB, a TaKKe COUYCTaHHUE
yka3aHHbIX (akropos [1-3].

ITatorennoe Bo3aeictBue ITI3 Ha JKUBbIE OpraHu3Mbl U
onpenes o MpopUIaKTHYECKYI0 HAIpaBICHHOCTh HX H3y4YeHU,
OpPHUCHTAIMIO Ha TPEIOTBPAIICHUE 3aceliCHHs YeIOBEKOM pPalOHOB
I'TI3 u pacceneHuss MOl U3 CTPOCHUM U MECT BBIABICHHOIO
Boznercteus ['TI3.

W3yyeHne mnaTOreHHBIX INPHU3HAKOB I[I0Ka3alo, 4YTO Haubojee
yacto [TI3 HaOmromaroTcs Ha TpeUIMHAX, pa3pblBaX M pa3ioMax
36MHOHM KOpBI, INpPHYEM NaTOT€HHOE BO3ACHCTBHE, BBI3BIBAIOIICE
HapymeHUue 3J0pOBbs, NHOT'Ia OKa3bIBACT HE BCA TPCIIMHA, a TOJIbBKO
OTJIeNIbHBIE YYACTKH, MMEIONINE TTOa4Yac TUIOIIAIb BCETO B HECKOJIBKO
JECSATKOB M COTEH KB. cM (ouaru, (okycel). Yame Bcero 3To mecrta
nepeKpenBatus (IepeKpecTbl) JIMHUH, MOJIOC TI00aIbHOM CeTH MU
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BOJsIHBIX kWi1. Ha ocHoBe 3Tux ucciaenoBaHuil chopMyIUpOBAHO
CIIEIyIOIIee ONPEIEJICHUE Ie0NaTOreHHON 30HBI:

«...OJi TEOMaTOreHHOM 30HOM MMOHMMAaeTcs JOCTAaTOYHO
NPOTSKEHHAsT Teou3uyeckas aHOManus, Has3blBaeMas 30HOH
pasapaxeHus, BO3OYXIEHHS WIH, TOYHEE, PEaKTUBHOW 30HOH, B
KOTOpOH HaOMIOMAIOTCS Pa3IUdHOTO poja peakmus JIoaeH TpH
JIEHCTBUM Ha HUX 3€MHOT0 U3TYUCHU».

Ho roBopHTE TOJNBKO O BIMSHHWH I€ONATHH HA JKUBBIE CYIIECTBa
Obulo OBl HEMpaBWIBHO. B 3THX 30HaxX Hapymaercs MPOYHOCTb
KOHCTPYKIMA, B paboTe ammaparypsl MOSIBISIOTCS COOM U MOMEXH,
cama anmapaTypa BBIXOJUT M3 CTpOs 37€Ch dHalle, YeM B IpPYTUX
MeECTax.

IIpunATEIN ceronHs nepedeHs NpuurH Bo3HUKHOBeHUs ['113 sBHO
He monoH. Crenyer mNpu3HaTh, 4YTO TE€ONATOI€HHbIE 30HBI —
r100aJIbHOE 3€MHOE M JaKe€ KOCMHYECKOE SBJICHHE, CBS3aHHOE C
BHYTPEHHHMHU CTPYKTypaMH M DJHEPIeTHKOW 3eMiM U APYTHX
KOCMHYECKHX  Tel, C JBWKEHHEM dS(QUPHBIX MOTOKOB U
B3aMMOJICHCTBHEM JUTOCHEPHBIX IUIUT, C BO3ICHCTBHEM Ha 3eMITIO
KOCMHUYECKHX JHEPruil M W3IY4YeHHH, C MepeOpOCKON SHEpTruu W3
onHuxX oOjacteld B apyrue W OOMEHOM C JPYTMMH HEOSCHBIMHU
TedaMH. A TOTOMY Ha TOBEPXHOCTH 3€eMJIM, HO-BUAMUMOMY,
OTCYTCTBYIOT oOmactu, cBodoaabie ot ['TI3. [Ipyroe meno, 9ro MHOTHE
n3 [TI3 ¢GyHKIMOHUPYIOT TMOCTOSIHHO, JPYTHE B IYJLCHPYIOIIEM
peXKHME C TEepUOJMYECKHM WIH alepuoJU4YeCKUM PUTMOM HIH
NEPEMELICHUAMHI TI0 MTOBEPXHOCTH, TPETbU HPOSIBISAIOT cebs depes
COTHH, TBHICSIYM U JAXK€ NECATKH THICAY JIET, AKTUBHOCTh YETBEPTHIX
CBfA3aHA C Pa3NUYHBIMH KOCMHYECKHMHU BO3AEHCTBUAMU U T. 1. Ja u
He Beskas [TI3 oOnajgaer maToreHHBIMH CBOMCTBaMHU. A TO3ITOMY
HEBO3MOXKHO AaTh rapantuio orcytctBus 113 B mro6oi mectHOCTH,
TeM Oojee, 4YTO M cama 4eJOBeYecKas JesSTeIbHOCTb MOXKET
CIOCOOCTBOBATh Kak MposiBIeHHIO  CKpbIThiXx [TI3, Tak wm
BO3HMKHOBEHHIO HOBBIX, U JIaXK€ TaKUX, KOTOpble HE 0Opa3yloTcs B
MIPUPOJHBIX YCIOBHUSX.

['eonaTorenHsle 30HBI OJMHAKOBO JEHCTBYIOT Ha BCEW IJIAHETE.
Hemeukas yuenast baunep obcnenosana 3 Teicsuu KBapTHP U IOMOB B
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14 crpaHax W yCTaHOBWJIA, YTO BCE 0O€3 HCKIIOYCHHS pPaKOBBIC
OONBHBIC CHAMd Ha HCTOYHUKAX 3EMHOTO H3IyYCHUS, ACTH XyXKe
pa3BUBAINCH, acTMa, pPEBMATU3M, CKIEpPO3 MpeBpallaiuch B
xponuueckue. [lonsckue uccnenosarenu oocnenoBamu 1500 xureneit
BapmaBsel. Okazanoch, 9To ToJdbKko 20 U3 HUX CIIAT B «IUCTOW» 30HE,
MEXIy DJHEPreTHYeCKNMH IJWHUSMH, W BCE OHH 3J0pOBHL. U3
OCTAIBHBIX 335 Tmkeiro OounpHBL, 108 Ha CerogHsIIHUNA JI€Hb
CKOHYAINCh. bBUTH ceNaHbl TaKKe WHTEPECHBIC BBIBOBI: KAXKIBIA 13
TeX, KTO OOJie] paKoM, IUITUTEIIbHOE BpeMsS HAaXOAWICS B 30HE CO
3HAKOM «+», a KaXIblii OOJBHOU TyOepKyJIe30M — B OTPHIATEIHHO
3apsDKEHHOI 30He. Pe3ynbrar oqun — cMepTs [3].

K mposiBeHusIM akTHBHOCTH T€0TIATOTEHHBIX 30H CJIEIyeT OTHECTH
W TaK Ha3bIBaGMbIC IMONTEPrelcThl, 4YTO B TMEpPEBOAC O3HAYACT
«yMHBIA 7yx». Ilo KOMHaTaM HAYMHAIOT JIeTaTh CKOBOPOJIKH W
JIpyTHe METAJUIMYEeCKHe IMPEIMETHI, CIBUTAaeTCs MeOenb, HeM3BECTHO
OTKyJa TOSIBIIIETCS BOAA, a W3 CTeH HAYMHAIOT OWTH (aKeibl
IJJaMEHU, KOTOpPHIE 4allle BCEro HHUYETr0 HE TMOJDKUraloT, HO
DIIEKTPOHHAS ammaparypa, Jae HaxXomsiCh B CTOPOHE, TpPU WX
MOSIBIICHUU BBIXOIUT W3 cTpos. [lonrepreficT mosBiseTcst JOCTAaTOYHO
HEOXXUIAHHO, JUIUTCS OT HECKOJBKUX YacOB JI0 MHOTHX CYTOK, a
MOTOM TakK K€ HEO)KHJIAHHO HCUe3aceT.

K mposiBieHusIM aKTUBHOCTH KPYMHBIX T€OMaTOTeHHBIX 30H
CleyeT OTHECTH TaKKe U MHOTHE KaTacTpodbl CaMoJeTOB U
kopabneii. Ecnu monm mpuunHONM THOETW CaMOJIeTOB, CBS3aHHBIX C
HEOKUIAHHBIM «IIPOCEaHNEM) CaMOJIETOB JI0 3€MHON MOBEPXHOCTH,
MOXKHO eIle I0Apa3yMeBaTh HUCXOMSIIUN BO3MYIIHBIA TIOTOK
(«BO3IYIIHYIO SIMY»), TO IJisl KOpabieil, IIaBaroIInX MO MOBEPXHOCTH
BOJIBI, TaKO€ OOBSICHCHHUE KaXKETCS YK€ HMCKYCCTBEHHBIM. MOXKHO,
KOHEYHO, TpeAronaraTb, 4T0 Kopabib IMomaa B BOASHYIO BOPOHKY,
KOTOpasi €ro U 3acocajia, HO TOTJa BO3HUKAET BOIIPOC O TOM, MTOYEMY
9Ta BOPOHKA MOSBUJIACH B TOM MECTE, IJI€ IO STOTO HaJ HEH MPOIILIOo
MHOJKECTBO CYJOB, M HHKAaKOW BOPOHKH He Obut0. To ke camoe u ¢
BO3/YIITHBIM HUCXOSIIAM ITOTOKOM, 0COOEHHO B Topax. UTo sSBHIOCH
MPUYMHHON TOSIBICHHS Takoro motoka? [lodemy ero pabine He
OBLJIO, ¥ JIETaTh MOYKHO OBLIO CIIOKOMHO, a TYT BAPYT MOSIBUIICS?
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OdurmanpHas Hayka He IPU3HACT caMoro (hakTa CyIECTBOBAHHS
reomatoreHHblx  30H. IloaToMy  uccienoBaHuss — HOCAT — HE
OpraHU30BaHHBIHA, a cKopee OOUTeNbckuid xapaktep. IIpaBma, or
3TOTO 30HBI HHUKYyJa HE HcYe3aroT. V3yuyeHUIO0 TreomaTOreHHBIX 30H
HPEISTCTBYET U TO OOCTOSITENBCTBO, YTO IO HACTOSIIEIO BPEMEHHU HE
yAanoch co3jarh OpubOp, OOBEKTHBHO (PHUKCHPYOMUN WX
MECTOHAXOXKJCHHE, TeM Oojee, CTPYKTypy M HMHTEHCHBHOCTb
u3IydeHus. 11 XoTs yke yCTaHOBJIEHO, YTO B MECTaxX HaXOXKACHUs
reonaToreHHbIX 30H MarHUTHOE 110JI€ 3eMJIM NCKAXKAETCs, a JIa3ePHBIN
JIy4 UCKPUBIIAETCS, ¥ 3TO Aa€T HEKOTOPYIO HAJEXKy CO3JaHMsI TAKOrO
npubopa, Cepbe3HO 3TUM He 3aHuMaeTcsi HHUKTO. [losTomy B
HACTOSIILIEE  BpPEeMs  MPAKTHYECKH  EIUHCTBEHHBIM  CIOCOOOM
OoOHapyeHHsT TeONMaTOreHHBIX 30H SBISETCS TaK HasblBaeMasi
Ouonokanus, cnoco0 OoOHAapyXeHHs 30H C TOMOIIBI0 paMOK —
W30THYTBIX  IIPOBOJOK, KOTOpPBIE B  pYyKax  CIHCLHAIBHO
HaTPEHUPOBAHHOTO OIepaTopa caMi IOBOPAYMBAIOTCS B €r0 PYyKax,
KOTJ]a OH MPOXOAWUT Hajx 30HOW. Ho y CKenTHMKOB Takoil cmoco0
BBI3BIBACT HEJOBEpHE, II0ATOMY CO3JaHHE MpuOopa OCTaeTCs
aKTyaJbHOU 3a1ayeil.

1.2. Ceitcmuxa kaxk gpynoamenmanvhoe senenue Ilpupoost

V3BUMOCTh TeXHOC(EpHl Halled IMBIIU3AIUH CO CTOPOHBI
BO3JICUCTBUS MPUPOJHBIX IPOLIECCOB HA HEE CO BPEMEHEM BO3PACTAaET,
BO-TIEPBBIX, 10 TPUYMHE YCIOKHEHUS €€ TEXHOCTPYKTYpbl U
MOSIBJICHUSI HOBBIX BCE 00JIEE OMACHBIX 0OBEKTOB M MPOU3BOJICTB, BO-
BTOPBIX, U3-3a pa3pacTaHusl TEXHOCQEPhI, KOT/Ia 3aCTPANBAIOTCS JaKe
T€ TEPPUTOPUM 3E€MHOW IMOBEPXHOCTU, KOTOPbIE HUKOIJlAa pPaHEE He
KCIIOJIb30BAJIMCh B XO3AWCTBEHHOM MAEATEIBHOCTH MO IMPUYMHE HX
«rubnoctm» [3-5].

3a CBOIO HCTOpPHUIO YEJIIOBEYECTBO HAKOMWIO 3HAHUE M OIBIT
OTpeNeJicHUsT OMacHBIX MecT Ha 3emie. OHmHaKo «yclmexu
(GyHIAMEHTAJILHOW T'€OHAYKH B MOCJCIAHHME JECATHIICTHS» CBEIM Ha
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HET THICSUEJIETHUH ONBIT JIoAEH, O0OBSIBUB BHYTPUILIAT(OPMEHHbIE
TEPPUTOPUH ACEHCMUUHBIMHU.

Poxnennas B Heapax Hayku u BomomieHHas B CHullax
(CTpOMTENBHBIX HOPMax M TMpaBHJaxX) KOHLEMIHUS TEKTOHHYECKON
«CTaOUITFHOCTHY PaBHUHHBIX IIaTdopm, BocTouno-EBpomeiickoit B
YaCTHOCTH, HECeT B ce0¢ OrpoMHBIH HETAaTHBHBIH IOTCHIIHAI.
[Mocnenuuii peaausyeTcs eXEeroJHO THICSYaMH aBapuii U KatacTpod B
3TUX PETHOHAX, II€ CKOHLEHTPHUPOBAHB! OOJbILNAS YaCTh HACENECHUS
IUIAaHEThl, MHOTOMMWJUIMOHHBIE TOpoJa C HX arjJoOMEpalusiMy,
TIPOU3BOICTBO u 3EKTPOCTaHIIH, XMUMKOMOWHATEI u
He(TeleperoHHble 3aBOAbl, KOMMYHHKamuu. Tak, TI00albHBIN
TEOUHAMIYECKUN «CKa4oK» 1984 T., BOBIEKIINI B CBOIO OpOHTY U
Boctouno-Eporeiickyto mnatdopMmy, B OAHOYACHE MOBBICHI «IIO
HEM3BECTHBIM MPUYMHAM» B 2-3 pa3a KOJIWYECTBO pa3pblBOB He(Te- U
ra3onpoBOJOB. OTOT YpPOBEHb AaBAPMMHOCTH HA  TOIUIMBHBIX
MarucTpajsix mpoxaepxaics 10 1993 r. B 3t ke Toasl HaOII0AaINCh
MaccoBble pa3JBIDKEHHA W JAedopMalid MOCTOB Ha peKax
Lentpanpaoit Poccun. ABapuilHOCT Ha TpaHCIOpPTE U B cdepe
TIPOM3BOICTBA ObLIa OecTperieIeHTHOM.

B mepuon c¢ 1984 r., xorga BHE3amHO AaKTHUBH3UPOBAIACh
TekToHMKa Bocrouno-EBponeiickoii miardopmsl, mo 1995 r., korma
reoMHaMIKa HHUBEITUpoBanach 10 (oHOBOH, Ha Pycckoii paBHHHE
IMPOU30LIIIN THICAYU JIOKAJIBHBIX TOJYKOB, NOTCHIUAJILHO CHOCO6HI)IX
pa3pymarsb, BbI3BIBATh TEXHOJIOI'MYECKHE aBapuu, Ppa3pnIBaThH
KOMMYHMKALlUM, B3pbIBaTh Ta30MNpOBOIABL. JTO BTOPOH BCIIIECK
reonuHamuku Ha EBponeiickoil yactu CCCP B 3TOM CTOJETUH MOCHE
nepuosaa koHma 20-x — Hayana 30-x roj1oB.

OpnHako reousnveckas ya3BUMOCTb TeXHOC(HEPHI 3TUX MEPUOIOB
He conoctaBuMa. [losiBIeHne MHOKeCTBa 00BEKTOB MH(PACTPYKTYPbI
HapoAHOTo Xxo3siiicTBa B mocneanue 50-60 ner chenano HaceleHue
3aJIOJKHUKaMHM HCTIOHUMACMBIX W IIO3TOMY HEKOHTPOJIHUPYEMbBIX HaMHU
NPUPOAHBIX MPOLECCOB.

Oco0yto onacHOCTh Jaxke ciabasi CeMCMUYHOCTH TNPEACTABISIET
mit ADC, xorma OJOKM IOCTPOEHBI HETOCPEICTBEHHO — Hal
TEKTOHUYECKUMH TPEIIMHAMU B KpUCTaJuiIndeckoM (yHaamente. Kak
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NOKa3aJl  pe3yibTaTbl  W3y4eHHs  OpUIMH  YepHOOBLIbCKOI
KaTacTpo(bl, SABIAIOMICHCS OOCTOATEIBCTBOM MeECTa, IIOCIEeIHEEe
BIIOJIHE BO3MOYKHO, TIOCKOJIBKY OOJBIIMHCTBO MEIKHX TEKTOHHYECKHX
Pas3pbIBOB, TPEUIMH NPAKTHYECKH HUKAK HE BBIPAXKCHBI HA 3EMHOU
MIOBEPXHOCTH, @ IIOTOMY OCTAJIUCh HE BBIIBICHHBIMU IIPH HHXEHEPHO-
Te0JIOTNYECKUX N3bICKAHUSIX.

I'eopusnueckue uccnenopanus 80-x — 90-x rooB Mokaszaiu, 4To
Pycckas paBHHMHA, cuydTaBIIAsCA «ACEUCMHUYHOI», a MO3TOMY
Oe3omacHOM Ha BceM mpoctpaHcTBe oT Kapmar mo Ypana, mposBisier
NpPU3HAKK HE TOJNBKO TEKTOHHYECKOW, HO U CEHCMOTEKTOHHYECKOMH
AKTUBHOCTH, MOATBEP)KICHHOW KaK MaKpOCEHCMHYECKHMH, TaK H
WHCTpyMEHTaIbHBIMU HaOmronerusMu. E.B.bapkosckum (OUD3 um
O.J0.IllmMuara) ObT BBISABICH KJIACC OMACHBIX U TeOPUIUUECKH
«HEOXKUJAHHBIX»  TPOLECCOB, TaK  HAa3bIBAEMBIX  JIOKAJIBHBIX
semnerpsiceanii  (JI3T), mpowcxomsmux Ha aKTHBH3HPOBABITHXCS
mocite 1983 r. reomormueckmx pasiaoMax BoctouHo-EBporetickoit
wiatpopmbl.  OcobenHocteio  mmardopmennbix  JI3T  sBisiercs
Oompias cuia ynapoB (no 6-10 6amioB) Ha OTpaHWYSHHOH IIOMANN
Mpu He3HauuTeNbHONH MomHocTH (M = 2-3) mporecca, crocoOHON
BBI3BIBATh Pa3pyLICHUs] OTACIBHBIX OOBEKTOB, pa3MEIICHHBIX 0e3
yueTa CTPOEHHUS KPUCTATHUECKOro pyHaamenTa [4, 5].

Takue JI3T uHOrna TpyaHO OTIMYUTE OT TEXHOTECHHBIX B3PBHIBOB.
Tak, B anpenie 1991 r. B Ps3anckoli 061acTi JOKaNbHBINA TTyOHHHBIN
yaap BOosm3u r. CacoBo MpHBeS K MHOTOYHCICHHBIM pa3pyiieHusm. B
SMULEHTPE, HaXOIUBILEMCS 3a TOpoAoM, 0o0pa3oBajach BOPOHKA B
3emsie, Kak mpu B3pbiBe [6, 7]. CeroaHs [goKa3zaHo, dYTO W
YepHOOBLUTBCKAS aBapus TaKxKe SIBUJIACh pe3yabTaTomM
CeHCMOTEKTOHNYECKOTO0 Bo3/ieicTBus Ha 4-it 6ok ADC [8, 9].

Tonbko B MockoBckoM peruoHe B 80-x rojax MNpOU30LLIA
JNECATKH  CEeCMOYyIapoB, HEKOTOpble M3 KOTOPHIX  BBI3BAIN
paspymenus. YTo kacaercsi TeppuTOopud  MOCKBBI, TO B
reoAMHAMHYECKOM OTHOIIEHHH HanboJjee akTUBHBIM PaiiOHOM HapsLy
¢ lleHTpasbHEIM (Sxumanka, [lonsnka, CanmoBHHMYecKas YiI.)
sensiercst p-H JledoproBo, a Tarke FOro-3aman ropoga — p-H MeXIy
Jlenmnckum u  KyTy3oBckuMm mpocnekramu. Tak, TONBKO 3a
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nociaeaaue 10-12 jmeT 3mech ObLIM paspylleHbl WM TOBPEKICHBI
3maawst: 1988 1. — yi. [omsaka; 1991 r. — CrapomoneTtHbIi niep; 1987,
1992, 1993 rr. — Kammpckoe mocce; 1994 r. — yn. Muxiyxo-Maknasi;
1994 r. — Antydbeckoe mocce; 1998 1. yn. OcrpoButrsiHoBa (2-i
Men.mHCTUTYT) | Op.

Hu B omHOM W3 3TWX 3maHMi Ta3a HE OBUIO B MPHUHIMIE, B TO
BpeMsI KaKk XapakTep pa3pyLICHUH U APYrHe 0O0CTOSITENbCTBA CXOIHBI
MpH  TOJHOM  OTCYTCTBUM  TpPOAYKTOB  B3phBa. Bce ot
B3pPBIBOPa3pyIINTEIbHBIE TPONecchl Bb3BaHBI JI3T HCKITIOUMTETHHO
TEKTOHUYECKOTO IPOUCXOXKJIEHUS M MPHUYPOUYEHBl K PA3JIOMHBIM
y31aM W 30HaM. PaspymmwmrensHeiM (aktopom JI3T spustorcs
TPaBUTAIMOHHBIE yAaphl WIH HWMITYyJIbCHI, BO30yXIaemble U
KaHAJIM3UpyEeMble TIIyOWHHBIMH pa3pblBaMH B KPHCTALITHYECKOM
¢dbyHAaMEeHTe IpU TEKTOHOAe(OPMALIUSIX.

CratucTruka mokas3pIiBaeT, uTo MockoBckue JI3T mpoucxonar npu
OTIpeIeTICHHBIX aTMOTE€OIMHAMUYECKUX CHUTYaIlsiX B PETHOHE, YTO
MO3BOJISIET MPOTHO3UPOBATh IMPHPOIO-TEXHOTCHHYIO aBapUHHOCTH B
ropoje B npeaenax 2-3 CyToK.

Hapsiny ¢ JI3T B ropoae uMenu MECTO U MOLIHbIE CEHCMUYECKUE
SIBJICHUS1, 3aTPOHYBILIUE OOJIBIINE TEPPUTOPUH, HATIPUMED, COOBITHS 8
utonst 1990 r. na IOro-3amazne, KOTOpbl€ BBI3BAJIM MAHUKY ThICAY
JOJIel, BBIHYXICHHBIX TOKHIATh CBOM JoMa. To ke ObUi0 U B
JlepopToBe 2 mapra 1995 r., rAe NPOMU3OLUIO CEMb OTICIBHBIX
CHJIBHEIX TOJIYKOB B T€UYCHHE 4-X 4acOB, a COTHU JIOACH HAaXOIWINCh
Ha yIHIE J0 dYacy HOYH; CaMH 3EMJICTPSICEHHsS IIPEeIBapsUIHCh
pa3psiBoM KomMMyHUKannid MocBogokanana. CoOertre 1990 r. 6b1T0
3a()UKCUPOBAHO NIECATKAMH CEHCMOKAHAIOB M JIaXKe MOJMOCKOBHOM
ceiicMocTtanumeli «MuxHeBo», Haxosielcs B 80 KM OT KOJIbIIEBOM
JIOPOTH.

IToMuMO CEHCMOJIMHAMHUUYECKHX IPOSIBICHUM B 30HaX pas3IoOMOB
W3-32 BBICOKOTPAJIMEHTHBIX JAedopManuii TPYHTOB daile, 4YeM B
JIPYTHX MECTaX, MPOUCXOIAT Pa3pPhIBBI MOA3EMHBIX KOMMYHHKAIIHIA,
nedopMariii 31aHui, W3-3a MOHHM3AIMU CpeJ| HaJ[ pa3lioOMaMd TpU
BO30YXKJCHUU TIOCIEIHUX BO3HUKAIOT TIOXKAPBI, BOCIUIAMEHSIOTCS
ras3bl, mapel OeH3uHA. B sHEproHanpsHKEHHBIX AIEKTPUIECKUX CXEeMaX,
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PacIlONIOKEHHBIX HaJl aKTUBHBIMHM Da3JIOMaMH, H3-3a I[TOHMKCHMSA
JIEKTPUYECKOIO CONPOTHUBIIEHHs BO3AyXa U BCIEICTBUE HMOHHU3ALMU
BO3HHKAIOT AJICKTPUUECKUE MEPEKPHITHS.

PaznomMHble 30HBI 00JaNAIOT T€OMATOTEHHBIM BO3JICHCTBHEM Ha
JroEH, IPOXKUBAIOLINX B IOMaX, IOCTPOCHHBIX HAJ TEKTOHUYECKHUMU
«IbpIpaMuy. 1'eonaToreHHOCTh MPOSBISIETCS] B IJIOXOM CAMOYYBCTBUH
moned, B AuckoMmdopre, o0OCTpeHHH OoJe3Hel, COKpameHHN
IOPONO/DKUTENIPHOCTH  KHM3HM. B Takux JoMax  KOJMYECTBO
caMOyOMICTB B HECKOJIBKO Pa3 BBIILE CPEJHETO IO TOPOY.

CymecTtByer  3HauMMasi  KOppeNsiMA ~ MEXKIy  SIOXaMu
TEKTOHUYECKOW aKTHBHOCTH U MEPHOAAMHU COLUAIBHO-TIOTUTHIECKUX
KaTaKJIM3MOB, KaK Ha IN1I00aJbHOM, TaK M PETHOHAILHOM YPOBHSIX.

CerozHs HEKOTOPBIMH YYEHBIMH NPEANPHUHAMAIOTCS MOIBITKA
pa3paboTaTh HOBBIH MNOAXOX K TEONATOTEHHBIM  SIBICHHSM,
BBIIBUTAIOTCSI HOBBIE THIIOTE3bl M CTPOSTCS TEOPUH, YUUTHIBAIOILUE
JUHAMHUYECKHUE MIPOLECCH B 3eMIIe.

CornacHo HOBBIM TEOpHUSIM, CEHCMHUKA, Kak (PEHOMEH MPHUPOJIHL,
ABJSIETCS. TPSAMBIM CIIEICTBHEM (YHAaMEHTAIbHBIX 3BOJIOLHMOHHBIX
NPOLIECCOB IJIAHEThl U TEHETHYECKH C HUMH CBA3aHA KaK B IUIAHE
MEXaHH3Ma peann3aluy 3eMICTPICEHH, TaK U HX SHEPTCTHKH.

3emieTpaceHus POBOIUPYIOTCS CTPEIMHTOBBIMU
(pacmmpuTeNnsHBIMA) TIpOLIECCAMU B JUTOC(EPE, KOTOPHIE, B CBOIO
ouepesb, CBA3aHbI C BEKOBBIM pOCTOM Macchl (0koJio 10 ThIC. TOHH/C)
U o0beMa TUIAHETHl BCIIEACTBUE IOTJIOMICHUS M NpeoOpa3oBaHUs
a¢upa OKpyKarolero 3eMI0 NPOCTPAHCTBA B MACCY 3€MHBIX MOPOIL.
ITpu sTOM 00BeM 3eMiIH 3BOJIFOLMOHHO YBEIMYUBACTCS IPUMEPHO Ha
0,1 xy0. KM B CyTKH, 4TO BBI3bIBacT NpupocT miomaan Ha 0,02 kB.
KM/TOZI, BBIPQXKAIOIIUICS B Pa3ABMKCHUU TEKTOHUYECKUX IUTUT M
OJIOKOB pOCTE TPEIIMHOBATOCTH 3eMHOH KOpHI (TeoanHamMuKka 1 poza).

CropenuHr BBI3BIBACT Pa3rpy3Ky — MajeHUE JaBICHUS B 00BeMax
MOPOJI, COTPENENBHBIX pa3oMaM. JTO MPUBOJIUT K TEPMOIUHAMUYE-
CKOM JecTabWiu3aluy TITyOMHHBIX SHEPrOHACHIMICHHBIX (TOPSYHX
wiacToB nopoxa. llocnenHue COHTaHHO cOpPachIBAIOT W30BITOYHYIO
M0 OTHOIICHHIO K YNABIIEMY JABJICHUIO SHEPTHUIO, BBI3BIBAS TEPMOJIN-
HaMHMYECKHH B3PbIB, YTO U OPOXKIAET CEHCMUUECKHIA NMITYJIbC.
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Kpome ceiicmuueckoro nmmnylibca, napamuiesibHO ¢ HUM, IOTOKaMU
copomenHoi sHeprum npu 3T TEHEPUPYIOTCS TpaBUTAIMOHHBIC
CHJIOBBIE HMIIYJBCHI, SIBIISIIOLIMECS TJIaBHOW KOMIIOHEHTOH B
PaspyLIUTEIbHON CTUXUH SMUIEHTPANbHON 30HEI. [IpogomKuTensHbIe
TPpaBUIMHAMIYECKHE UMITYJBCHI, TOCTUTAIONINE B OTAECTBHBIX TOYKAaX
HaJl pasjoMaMH HANpsHKCHHOCTH 1-3Q, SBISIFOTCS  OCHOBHBIM
paspywmaromumM ¢pakropom 3T.

OBOJIIONMOHHBIN CIIPEAWHT, OTHECEHHBIM K TeoauHaMUKe 1-To
poda TOIJEPKUBAET IUIAHETApPHBIM CEMCMUYECKHM peXxuM Ha
HEKOTOPOM MHUHUMAJILHOM YPOBHE.

Poct oObema 3emim, KpoMe TOro, MpPOBOUUPYET U
KpyIMHOMAacImTabHyI0 HecTaOWIBbHOCTh BHYTPEHHHX Teocdep, dUTo
NPUBOIUT K TH00ambHOM HeperyaspHOH aedopmanuu Treouja:
CKaTHUIO JKBAaTOpa — PACTSDKEHHI0O OCH W Haobopor. [mobanbHas
nedopmars TeoWga — TeoaWHaMHKa 2-TO poaa -  Ha TOPSIOK
MOBBIIIAET CEHCMUYECKUN TOTEHIINAJ TUIAHETHI.

C 95HepronoTokaMu W3 TIYOMHHBIX Pa3IOMOB CBSI3aHBI MHOTHE
reopu3uUecKkre SIBICHUS, B TOM YHCIE ONTHYEeCKHE JPPEKTH —
CBeUeHHA B arMmocdepe, KaK CIEACTBHE WOHHM3AIMH BO3IyXa.
Bcenencteue nonuzanun mnpu 3T mpoucXoIuT U BO3TOpaHUE TOPIOYMX
Cpca, B3PBIBBI I'a30B U APYTHUEC OIIACHBIC ABJICHUS.

Iprn «msTkEX» TeKTOHOAEPOPMANUAX TOTOKH COpackBaeMoit
nmopoagaMu 3HECPIruv HE3HAUYMUTCIIBHBI U HC MOTYT BbI3BAThb 3T, OJHAaKO
MOPOXKIAIOT CIa0yI0 TPaBUTALMOHHYIO AMHAMUKY, KOTOpas, B CBOIO
ouepenlb, TMPUBOIUT K BEPTHUKATBHON TypOymHM3amuu aTtMocdepsl,
[UKJIOHAM, yparaHam, cMepdam, TaiiyHaMm, TOpHAJIO.

ATMOChepHble AMHAMHYECKHE MPOIECChl UMEIOT T'eHETHUYECKYIO
OOMIHOCTh € CEHCMHUKOW, MOITOMY aTMO-TEOJUHAMUYECKUE CBSI3U
SIBJISIEOTCS] BaKHOM COCTaBJISIOLIEH CEHCMONPOrHo3a.
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1.3. @axmopul 603M0HCHO20 8030€UCMEUA AKMUBHBIX
PAa3iomoe Ha ZPaxcoOanHcKue u RPOMbLULICHHbIE 00bEeKmbl

Ceromusi y)X€ MOXHO TIIEPEUUCIHTH OCHOBHBIE  (DaKTOpPHI
BO3/ICHCTBHS aKTHBHBIX Pa3lOMOB IOA3EMHBIX [IOPOJ HA Pa3IHYHOTO
po/ia rpakJJaHCKHE ¥ MIPOMBIIIICHHbIE 00BEKTHI [5, 6].

1. TexToHO-1e(popMAIHOHHBII (paKkTOP

TexToHHYeCcKUe ABMKEHUS, peasapstomue 3T 3a Mecslpl, CyTKH,
4yacel Ae(pOpPMHPYIOT TPYHTHI B 30HE AEWCTBUS Pa3IOMOB. JTO BBI3BI-
BaeT AeopMaly U pa3pbIBBl (DyHIAMEHTOB, MOJ3EMHBIX KOMMYHH-
Kaluii, TpyOonpoBoIoB H T. 1. YepHOOBIIbCKAS aBapus peABapsIIach
nedopmareit GpyHIaMmeHTOB 4-T0 3HeproOJI0Ka Ha MPOTSHKCHUU 6-7
MecsmeB. Llenerit psxg JI3ST ma Tepputopmu MOCKBBI IPOH3OIUIH
BCKOpE IOCJTE pa3pblBa MOJ3EMHBIX KOMMYHMKAallMH B 3TOM MECTE,
Hanpumep, Jlepoptoso 1995, Muuypunckuii np. 1997 u nip.

2. NHepuMOHHO-IMHAMMYECKUH (AKTOP ceiicMUKH

MaJio3HaunM JaXe B OIHIICHTPE B CHIY OOBEKTHBHO MAaJIbIX
aMIUIUTY]l CMEIIECHUNA NOYBbI JaX€ IPU OTHOCUTENBHO CUIBHBIX 3T.
3amuTa ¢ OOIBIINM 3aIIACOM MPEAYCMOTPEHA KOHCTPYKTHBHO.

3. I'paBUTAllHOHHO-TUHAMUYeCKUH (PaKkTOp celicMUKHU

OcHOBHOHM  pazpymapmuil  GakTop JTIOOBIX 3eMIIETPSICEHH.
YckopeHus: B UMITYJIbCE JOCTUTAIOT HECKONMBKUX enuHull §. Paspyrma-
IOTCSl CTEHBI, TIEPEKPBITHS, CMEILAIOTCS CBOOOHBIC YaCTH KOHCTPYK-
Ui, peryIupyIonInx 3JeMeHTOB U T. 1. Hambonee oT4eTIMBO 3TOT
¢akrop mposiBui ceds mpu m3ydernnn YepHoObuibckoro 3T. MimenHo
IPaBUTAIMOHHO-AMHAMUYCCKUI (dakTop u BHOpamms BBI3BAIU
33IEpKKY aBapUHOrO BBOJA Horjiowarwmux snemMeHToB CY3 B
aKTUBHYIO 30HY, a TOCJIEIYIOIIUM II0CJIe TOro ele 0oyiee MOITHBIM
SHEPreTUYECKUM yJIapoM ObLIM BBIOPOIICHBI METAUTUYECKHE OJIOKU
OMO3aIMTHl BMECTE C Pa3pylICHHBIMH TOILUTUBHBIMU KaHAJIAMH JTaXKe
3a TMpeJeNbl PeaKTOPHOTrO 3AaHusA. be3 KOHCTPYKTHBHBIX M3MEHEHHI
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aKTHBHAs 30HA YSI3BHMa Y)K€ TOJIBKO HM3-32 HEBO3MOXKHOCTH BBOJA B
aKTHUBHYIO 30HY PETYIHPYIOMINX CTEPIKHEH.

4. Nonn3zannonHo-0apuyecknii paxrop

DHEpPronoTok w3 TIIyOMHHOrO pasiomMa mnpu 3T okas3piBaeT
WOHM3WPYIOIIee BO3JEiiCTBHE Ha cpeapl, B TOM 4YHCIe, W Ha
BO3IYIIHYIO. BcliencTBrEe 3TOro B T'e€PMETHYHBIX IOJIOCTSIX HMEET
MecTO 3 (HEKT HEKOTOPOTO MOBBIIIEHUS TaBIeHU. BO3MOXHBI pe3kne
CKauku maBieHHs B peaktope ADC, maporeHepatopax, OapabaH-
cemaparope, KOMIIEHcaTropax naBieHus. [lo Bcell BeposSTHOCTH,
pe3koe TMajeHue YpOBHS BOIbl B OapabaH-cemaparope mepen
3emieTpsiceHneM mon 4-m OmokoM UYepHoOBUTBCKOM ADC OBLTO
BBI3BAHO  JIOTIOJIHUTEIILHOM  HEKOHTPOJIMPYEMOW  JUcCCOIUalien
JKUAKOW (ha3bl MEeperpeToil BObI MO BO3JACHCTBUEM TOTO K€ MOTOKA
sHeprun 3Gupa, KOTOPEI (GopMHUPYET U CHIIOBYIO IHHAMUKY.

5. Monu3auuoHHO-TepMudeckuii pakrop

HNonmsupyromee Bo3neHCTBHE S(GUPHOTO DJHEProONOTOKa HECEeT
OMACHOCTh BO3TOPAaHHSA U B3PbIBA JIETKOBOCIUIAMEHSIONINXCS Ta30B,
napoB OeH3WHA, Macel U T. 1. MHOXXECTBO aBapUUHBIX CUTYaIMi Ha
maxTax MW IHIOABOAHBIX JIOAKAX C IIO0KapaMHM MW B3pbIBaAMHU ObLIH
CBSI3aHBl UMEHHO C 3THM (PAKTOPOM TEKTOHHYECKOTO BO3IEHCTBHUS.
HoHn3a1lMOHHO-TEKTOHUYECKUI (akTop ObUT BHISIBICH U MPU LIEIOM
pAaae 1moxapoB B OJHOM M TOM K€ MECTC Ha MNPCANPUATUAX CacoBo
Pszanckoit obmacth B 1991-92 rr. bpum  Takke H3ydeHBI
obcrosiTenscTBa MOXKapoB roctuHUIBI «Poccus» B 1977 u 1987 rr.
l'ocTuHMIa, pacrmojoXKeHHas Ha MOIIHOM JPEBHEM pasJioMe,
nepecekaromeM MocKBy B MEPUIMOHAIIBHOM HANPABIEHUH, U BIIPEIb
OyZeT HCIBITBIBaTh BO3IACHCTBHE €T0 «IBIXaHUS», €CIM HE NPHHATH
MEpHI [0 UCKIIIOUYEHUIO JIETKO BOCIUIAMEHSIOMIMXCS BellecTB. JlaHHbII
aKTUBHBIM pa3noM ObUT BUHOBHHUKOM M psla JPYTUX KPYITHBIX
MO’KapoB B LIEHTPE rOpoia B TOCIEIHEE BPEMSI.

IToxapel MOryT BO3HHMKAaThb W H3-3a DBIIEKTPUYECKOTO Mpo0os
BO3AYUIHBIX 3a30pOB IIPpHU MOHU3ALIUN aTMOC(bepLI B CHJIOBBIX IINUTAaX,
PYOMIIBHMKAX, APYTMX BBICOKOBOJBTHBIX CXEMax. OJJEKTPHUECKOE
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COITPOTHUBJICHUE BO3ayXa npu TCKTOHUYCCKUX H3JIYYCHHUAX
IOHMXKACTCA Ha MOPAAKH.

6. NoHn3anMOHHO-3JIeKTPOMATHUTHBIN (hakTOop

BenenctBue uMITyJIbCHOM HMOHM3aLMM aTMOC(EPHOTO BO3AyXa
IUIOTHBIMU JIOKQJIbHBIMH SHEPTrONOTOKAMH HEU30€XKHbI HAaBOIKU B
JNEKTPUYECKUX  JIMHUSAX, KOHTPOJBHO-U3MEPUTENBHBIX CXEMax,
cHUCTeMaX KOMIIBIOTEPHOTO peryiaupoBaHusi U T. I. Bcnencreue
MOHU3AIMOHHOTO  TOHMXEHUSI  3JEKTPUUECKOIO  CONPOTHUBICHUS
BO3/1yXa BO3MOKEH MPO0O0il BEICOKOBOIBTHBIX CXEM, JTMHUH U T. 1.

7. Xponomerpuueckuii pakrop

OngauM ¥3  (QYHIAMEHTAIBHBIX CIEICTBUH HEOPTOMOKCAIBHON
reo(pu3nUecKoil KOHIICTIIIUK SBIISICTCS BBIBOJ 00 YCKOPEHUHM CKOPOCTHU
MpOTeKaHus (PU3MUECKUX MPOIECCOB B 30HE IJIOTHBIX YHEPTOMOTOKOB
W3 TEKTOHWYECKHX pa3pbiBoB npu 3T gake He3HAUHTEITHHOU
MOIIHOCTUA. DTO JO/KHO NPHUBOAMTh K HWHTCHCHU(UKAIUU BCEX
MPOIECCOB — XMUMUYECKUX, OMONOTHUYECKUX, (DM3MUECKUX, SACPHBIX.
[Ipoxons yepes akTUBHYIO 30HY aTOMHOTO PEaKTOpa, IUIOTHBIM TOTOK
a¢upa HeW30eKHO BBHI30OBET YCKOPEHUE SIEPHOTO JeleHUS —
CKauKOOOpa3HOe YBEIMUCHHE PCEAKTUBHOCTH AaKTHUBHOW 30HBI. B
COUCTAaHWH C TPABUTAIMOHHON 3aJIepKKOW BBOJIA PETYIUPYIOIIHX
CTepI)KHEH JaHHBIM (HaKTOp MpeACTaBIseT co00M 0COOYIO OMAaCHOCTh
1t peaktopoB ADC.

8, 'eonaroreHHblil pakTop

Mormnble  paykTyanun reoU3NYEecKUX IO, JeWCTBYsS Ha
HEPBHYIO CHCTEMY W MO3T YEJIOBEKAa, BBI3BIBAIOT OOJIC3HEHHYIO
MCUXO(PU3NIECKYI0  peakluio, IUCKOMQOPT, TOJOBHBIE 0oy,
HapylleHne KOOpPAWHAIMK JIBUKEHHUH, YTO TOBBIIMIAET BEPOATHOCTD
omunOKH OTEepaTopoB, AUCIETUEPOB W Jp. JIroam, Haxomsmecs Haj
pasioMOM BO BpeMS MOIIHOIO 3aTsHKHOTO 3(GHUPHOro BhIOpoca
3aBIXal0TCSl M3-3a MOHM3ALMHU BO3AyXa B Jierkux. VoHuzamus >xe
CaMoOro OpraHm3Ma COIIPOBOKAAETCS HEOOPaTHMBIMM IpOLECCaMH B
TKaH$X, IOCJIEICTBUS KOTOPBIX OCTAIOTCS HA IECSITKH JIET.
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Buoieoowr

1. I'eonaToreHHbple 30HBI — MOBEPXHOCTHBIE YYacTKH 3€MIH, B
KOTOPBIX MPOSBISIOTCS aHOMAaJbHBIE C TOUKH 3PEHMS MOBCETHEBHOU
NPAaKTUKU SIBJICHHWS, HETaTHMBHO BIMSIOIME Ha (GHU3NUECKOEe U
MICHXUIECKOE COCTOSIHHIC JIIONEH W/WIM CO3MAOIIAe aBapHUHHBIC H
KaTacTpo(UUECKUE CUTYalluU Ha 00BEKTaX, UCIOIb3YEMBIX JTIOIbMH —
JKWIBIX IIOMEIIEHUSX, IIPOMBIIIJICHHBIX O0OBEKTaX, TPaHCIOPTE.
['eonaTorenHble 30HBI PaCIIPOCTPAHEHBI 110 BCEH IOBEPXHOCTU 3EMIIH.

2. VYa3BUMOCTb TeXHOC(epsl CO CTOPOHBI  BO3IEHCTBHUS
MIPUPOJHBIX MPOLECCOB HA HEE CO BPEMEHEM BO3pacTaeT, Kak I0
MIPUYUHE YCIIO)KHEHUSI TEXHOCTPYKTYpPHl W IIOSIBIICHHS HOBBIX BCE
Ooiee omacHbIX OOBEKTOB M MPOM3BOACTB, TaK U M3-3a 3aCTPaUBAHUS
He IPUTOAHBIX TEPPUTOPUN 3€MHONU MOBEPXHOCTH.

3. CymuiecTByIOIIME TeOJOTHYECKAE KOHIEIIMN PAacCMaTPHBAIOT
3eMJII0 KaK OCTHIBAIOILYI0, HO, B LIEJIOM, CTAOMJIbHYIO IUIAHETY, AJIS
KOTOpOﬁ pa3iiniyHbI€ HETATUBHLBIC ABJICHUA PAaCCMATPHUBAIOTCA KakK
ciydvaiiapie. [lpuanHbel aBapuii M katactpod paccMaTpuBaroTCs B
Ipelenax CHUCTEMBl «4EIOBEK — TEXHHKa» W HE YYUTHIBAIOT
BO3/ICHCTBHS PUPOAHBIX (hakTopoBy». Takasi mocTaHOBKa HeceT B cebe
OTPOMHBIA HETaTUBHBI IOTCHLHAJ, PEAIU3YIOLIUNCA B ThICAYAX
Pa3In4HBIX KaTacTpodax, KOTOpbIE PaCCMAaTPUBAIOTCS KaK CIydaiiHbIe
aprneHus. Cioja OTHOCSTCS, B YaCTHOCTH, aBapuu KWIbIX U
IMPOMBITIIJIICHHBIX HOMGIIICHI/II‘/'I, JIOKAJIbHBIC u KpYIIHBIC
3eMJICTPSICEHUs], aBapUM ABTOTPAHCIIOPTa, KaTacTpodsl CaMOJIETOB U
CyJIOB ¥ MHOTO€ JIPyTOE€.

4. CnoxwuBIIasicss MPaKTHKa OPUEHTUPOBAaHA Ha JIMKBHIAIINIO
HOCJ’IC[ICTBI/Iﬁ HETaTHUBHBIX ﬂBJICHHfI, a HC Ha UX NpeAYyHNpCIKIACHUC U
MIpeJICKa3aHne, IPUBOIUT K MHOTOYHMCIEHHBIM Y€JI0BEYECKUM
JKEPTBAaM M MPUHOCUT MHOTOMIIITHApIHbIE YOBITKU. Takas nmpakTHka
CBsI3aHa, B TIEPBYIO O4Yepe/lb, C JIOKHOM KOHIIEHIIMEH CTaOUIbHOCTH
TEOJIOTHYECKON CUTYalluy Ha 36MHOM IIIape.
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[aaBa 2. dpupoauHaMuvecKkasi KApTHHA MUPAa
2.1. Kpamkoe uznostcenue 3pupoounamuueckoit Kapmumvl Mupa

Kak wu3BecTHO, 9mepeusn mne Mmodcem cyujecmeoeamp 0e3
MamepuanbHozo Hocumenn. He cOCTaBISIOT MCKITIOYCHHUS U Pa3IINd-
HBIE 3eMHBIC M3ITydeHHs: pa3 OHU HECYT B ce0e SHEpTrHr0, 3HAYHT, 3Ta
9HEPIusi UMEeT B CBOCH OCHOBE MaTEpUABbHYIO Cpeay, 00Jaaalouyto
OTpeJieIieHHBIME  QU3MYECKUMHU TMapaMeTpamu. lIpeacraBieHust o
Tako# cpene — 3Qupe COMPOBOKIAIN BCIO HCTOPUIO €CTECTBOIHAHIIS,
C JpeBHEHIINX BpeMeH M 10 Hadama XX crojerus, korna 3¢up ObL1
«oT™MeHeH» CrienuanbHON TeoOpuel OTHOCUTEIBHOCTH DiHIITEeHHA Oe3
Kakux OBl TO HW ObUTO Ha TO ocHoBaHuK™). Ilozxke OOmas Teopwus
OTHOCUTENFHOCTH TOTO JK€ aBTOpa BBIHYXJEHa ObUIa TPU3HATH
CyIIIECTBOBaHUE 3(upa B mpupoge™*).

*) Diinmreiin A. TIpUHOMI OTHOCHTEJILHOCTM U €ro CJeICTBUS
(1910). Cobpanue Hayunbix TpymoB. M.: Hayka, 1965. T. 1, c. 145-146:
«...HEJb3sl CO3/1aTh YAOBJICTBOPUTEIBHYIO TEOPHIO, HE OTKa3aBIIUCh OT
CYIIECTBOBAHUS HEKOEH Cpebl, 3al0JIHSIONIEH BCe IPOCTPAHCTBO.

**) Ditnwreiin A. dup u Teopus orHocuteabHocTu (1920). Tam xe,
c. 689: «...o0mas TeopHs OTHOCHTEIILHOCTH HaAEISIeT IPOCTPAHCTBO
(u3nyeckUMH CBOWCTBaMH; TakMUM o00pa3oM, B 3TOM CMbIcie 3dup
cymectByer. CoriacHo oOlIell TEOpUH OTHOCUTENBHOCTH, MPOCTPAHCTBO
HEeMBICTIIMO 0e3 3¢upa; AeHCTBUTENHHO, B TAKOM IPOCTPAHCTBE HE TOJBKO
O6but0 OBl HEBO3MOXKHO paclpOCTPaHEHHWE CBETa, HO HE MOIIH Obl
CyIIECTBOBaTh MacmTaOl W dYacel, W He ObIO OBl HHKaKHX
MPOCTPAaHCTBEHHO-BPEMEHHBIX PACCTOSHUN B (PU3NIECKOM CMBICIIE CIOBAY.

JitnreiiH A. O0 3¢upe (1924). Tam xe. M.: Hayka, 1966. T. 2, c.160:
«...MBI HE MOXEM B TeopeTHdyeckoil (usuke oboiTHch 0e3 3¢dupa, T.e.
KOHTHHYyMa, HaJeJICHHOrO (PU3MUYCCKUMH CBOWCTBaMH, MO0 0OIIas Teopus
OTHOCHUTEJIbHOCTH, OCHOBHBIX HJEH KOTOpOW (U3UKH, BEPOSTHO, OYAyT
npuaepxuBatecsi Bcerma (?! — B.A.) HCKIIOYaeT HEIOCPEICTBEHHOE
JANbHONEHCTBIE; KaXIas e Teopus OJIM3KOJCHCTBHS Mpearosaraet
HaJlMyhe HeNpephIBHBIX IOJIeH, a, CJIeJ0BATEeNIbHO, CYIIECTBOBAHUE
«dupany.
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B Hacrosiiiee BpeMs yCTaHOBJEHO, 4TO 3(UP — 3TO TOHKHUH ras,
MO UHUHSIOIINICS BCEM 3aKOHAM OOBIYHOM ra30BoM MexaHHWKH [1, 2].
YcTaHOBIGHBI  OCHOBHBIC TapaMeTpbl 3¢upa, Kak rasa, B
OKOJIO3EMHOM IIPOCTPaHCTBE: €ro yjelbHas Macca paBHa 8,85-10712
kr/M°, mapiaenne coctaBisieT nopsaka 10%7 Tla, sHeprocomepkanue

(3HEprus TEIIOBOTO JBIKEHHS 4MEpPOB — MOJIEKyd ddupa)
cocrapnster cootsercTBenHo 10%7 Jhx/M®. OnpeneneHsl MapameTphl
dmepa — MOJEKyJdsl »¢Hpa — €ro pa3Mepbl, Macca, CKOPOCTh

TEIUIOBOT'O JIBMXKEHMSI, AJIMHA CBOOOAHOTO podera u T.1I.

[Tockonpky B 000K TOYKE MPOCTPAHCTBA, BKIIIOYAs KOCMOC,
CYLIECTBYIOT BCEBO3MOXKHBIE CHIIOBBIE MOJISl, PACHIPOCTPaHEHHE CBETa
U PalMOBOJIH, Y KOTOPBIX AOJDKEH ObITh MaTepHalbHbIN HOCUTENb, TO
OTCIOJIa CIIEIYET, YTO APHP 3aMOIHSAET BCE MUPOBOE MPOCTPAHCTBO. A
MOCKOJIBKY ~ OKCIEPUMEHTAIbHO YCTaHOBJIEHO, 4YTO KOMOHWHAIUS
CIJIOBBIX IIOJIEH CIOCOOHAa B BaKyyMe€ «pOXKIATh» 3JIEMEHTapHbIE
YyacTUIIBl BELIECTBA, TO, CIEIOBATEIbHO, BaKyyM COICPXKHUT B cebe
3¢Up, KOTOPBIA SABJISETCS CTPOMTENBHBIM  MaTepuanoM, Kak
3JIEKTPOMArHUTHBIX MOJIEH, TaK U 3IEMEHTAapHbIX YaCTHI BELIECTBA, a
Janee — sIep aTroMoOB, WX DJIEKTPOHHBIX O000JIOYEK, T.e. IJ000ro
BemiecTBa. Takum 00pa3om, MUPOBOH 3(up SBISETCS CTPOUTEIHHBIM
MaTepHajoM JJisl BCEX BEIECTBEHHBIX 0Opa30BaHUii, a €ro IBUKECHUS
BOCIIPHHUMAIOTCS KaK T€ WU HHBIE CUIIOBBIE TOJISI B3aUMOCHCTBHMH.

I'pomagHoe naBneHHe >Qupa HE BOCHPUHUMAETCS MOTOMY, YTO
OHO TIOBCEMECTHO YPaBHOBEIICHO, TOJOOHO TOMY, KaK YpaBHOBELICHO
JaBjieHHe aTMoc(epsl Ha OPraHU3Mbl BHYTPEHHHMM JaBJICHUEM, HO
€CJIM BO3HUKAIOT TPAJMEHTHl CKOPOCTEH mepeMenieHus: 3(UPHBIX
CTpyd WM TpaIueHThl TEMIEPaTypbl, TO MPOSBIAIONINECS B
pe3yibTaTe CUIIBI MOTYT OKa3aThCsl HCKITIOUUTEIBHO OOIBITUMH.

Bo BcenenHoii ocymecTBisieTcst Kpyroooopot 3¢dupa, mpu 3ToM B
CIHUPALHBIX TalaKTHKaX OCYIIECTBISIETCS MECTHBIH KpYrooOopoT
a¢upa: oT nepudepuu K SAPY B BUAC 3aKPYUEHHOTO MOTOKa dpupa
(3¢upHBIii BeTep), OT sizpa K nmeprudepruu — B COCTaBE BEIISCTBA 3BE3/I.

EnuHacTBEeHHOW (OopMOI IBIKEHHS Tasza, CIIOCOOHOW YJepiKaTh
VIJIOTHEHHBIA T'a3 B 3aMKHYTOM IPOCTPAHCTBE, SIBIISIETCS BHXPEBOE
3aMKHYTO€ JIBIKeHHe. BeposiTHee Bcero, Takue TOpOHJalIbHbIE BUXPH
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— MPOTOHBI O00Pa3yIOTCSA B SIpax CHUPAIBHBIX TaTaKTHK, OTHOH W3
KOTOPBIX sIBIIsieTcs Hama ["anakTuka. DpUpHbIE IIOTOKHU, BTEKAIOIINE B
SJIPO TI0 JIBYM CIIHPAIBHBIM PYKaBaM CO CKOPOCTBIO B JIECATKU THICSY
KHJIOMETPOB B CEKYH]y, XAOTUICCKH TIEPEMEIIUBAIOTCS MEXKIAY CO00H
M JAl0T HA4Yajl0o TOPOWAAIBHBIM BHXPSIM, aHAJIOTHYHO TOMY, KakK 3TO
MPOUCXOJIUT C Karjied YepHWJI, najarolieid B cTakaH ¢ BOJOMW: 3/1€Ch
00pa3yrTCcsT TOPOWAATbHBIE BUXPH, KOTOpPHIE 3aT€M HAYHUHAIOT
CaMOIIPOM3BOJILHO IETUTLCS Ha Oosee Menkue (puc. 2.1).

A

Puc. 2.1. O6pa3oBaHue U JejIeHHe TOPOUIATbHBIX BUXPEBBIX KOJIEIl
B KHJIKOCTH NPH MaJeHNU KATUIA

Pa3nnma 3akmodaeTcs B TOM, YTO TOPOUNAIBHBIE BUXPH 3(dupa He
TOJBKO JENATCS, HO emle M YIUDIOTHSIOTCSA, 4YTO HEBO3MOXKHO B
xunkoctd. OOpasyercss TMPOTOHHO-BOJAOPOAHBIA Ta3, KOTOPBIN
ucTeKaeT u3 aapa (oOHapyxxeHo obcepBaTopueii AMOapiymsiaa B 50-x
rojiax MpoIUIOrO CTONETHUS), U3 HEro OpMHUPYIOTCS 3BE3/Ibl, KOTOPBIE
HepeMeIaroTcs OT sApa K mnepudepun, TAe BEIIECTBO, MOTEPSB
YCTOWYMBOCTh, pacTBopsercss B 3¢dupe. OcBoboauBmmiicss 3pup
BO3BpaIIaeTCs M0 CIHUPAITBHBIM pyKaBaM K spy. DTOT MOTOK dpupa u
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SIBJISIETCSA TEM CaMbIM <«d¢HpHBIM BeTtpom» (ether drift), xoropsrit
UCKal MalKenbCOH, HO KOTOPBI OBUT OOHApYy)XKeH HE UM, a
npoeccopom Keiicorckoii LLIKOJIBI MPUKJIATHON HAyKH
J.K.Munnepom.

OO6pazoBaBmmiics B pe3yabTaTe TOPOUAAIHHBINA BUXPb, HMEIOIHI
¢dopmy OyOmnmKa, yaep>KHBaeTcsl OT pacliaja BO3HHKAIONINM Ha €ro
MOBEPXHOCTH TOTPAHUYHBIM CJIOEM TOTO K€ raza. B morpaHnyHOM
CJI0€ TPOMCXOIUT TUIABHBIA MEPEX0]] OT IUIOTHOCTH ra3a B CTEHKax
TOpOHa /0 IUIOTHOCTH Ta3a B CBOOOJHOM IPOCTPAHCTBE, TaM JKe
MPOMCXOANT COOTBETCTBYIOIIMI MEpPEX0J]l TeMIEpaTyphl, BI3KOCTH,
JAaBJICHU U CKOPOCTEH MOTOKOB rasza, MOCJEJHHE BO BHYTPEHHHUX
CJIOSX Ta30BOTO BHIXPS 3HAYHTEIHHO BBINIE, YeM BO BHEIIHUX. B
MOTPAaHIUYHOM CJIO€ MTPOUCXOJUT CHUKEHHE BSI3KOCTH ra3a, Ojarogapsi
YeMy TOPOHMJABHBIA BUXPh MOXET YCTOWYHMBO CYIIECTBOBAThH
JUTHTEIbHOE BpeMs. VIMEHHO TakuM TOPOMIAIBHBIM BHXpeM 3dupa
SIBIISIETCSI OCHOBHAS YaCTUIIA MHUKPOMHpPA — MPOTOH, KOTOPBI MOXKET
CYIIECTBOBATh MHOTO MHJUTHAPAOB JIET, HO HE OECKOHEYHO, MOTOMY
YTO BS3KOCTh D(HUpa HE HyJNeBas ¥, B KOHIE KOHIIOB, JHEPTHUS
BpallleHHs BUXPs OyJIeT pacTpaueHa, U BUXph pacnanercs (puc.2.2).

OdupHbli TOpOMI, TaK XK€ Kak U JIt0OOW Ta30BBIA TOPOWM/I,
npeacTaBiIsieT co0oil Kak Obl «TpyOy» € YIUIOTHEHHBIMH CTEHKaMH,
3aMKHYTYIO caMy Ha ce0sl, B CTEHKaX IUIOTHOCTH d(upa OOoIbIIe, YeM
BHYTpU Takou «TpyOb». Ilockonbky cedeHHe BHYTPEHHUX CTCHOK
TOpOWA MEHBIIIE, YUeM CCUCHHE BHEIIHUX €ro CTEHOK, TO U CKOPOCTh
TOPOMIATHHOTO ABIKEHUS 3(Hpa BO BHYTPEHHEH 00JIacTH TOpouna
Oonpire, yeM B HapyXHOW. M30BITOK CKOPOCTH MOXKET OBITh
pcaJiM30BaH TOJIBKO IIYTEM HW3MCHCHHA HANPABJICHUA OBUKCHHA
3¢upHOTO MOTOKA: TOpOUIANbHOE  JABIKEHHWE  YacTUYHO
npeoOpasyercs B KOJBILEBOE, a 00IIee MBIKEHHE (PUPHOTO MOTOKA
1o nepudepuu TOPOUIa CTAHOBUTCS BUHTOBBIM.

B paccmaTpuBaemoil KOHUENIMM HEUTPOH OKAa3bIBAETCS TEM K€
MPOTOHOM, HO OKPYXKEHHBIH IMOTPAHUYHBIM CJIOEM, KOTOPHIA MOXKET
00pa3oBaTbcs TOMBKO OJaronapsi COCEICTBY APYTUX MPOTOHOB, T.€. B
sIpe aTroMa, BHE aTOMa IOTPaHU4YHBIA CJIOM paccacblBaeTcs, U
HEUTPOH BHOBb CTAHOBUTCS IIPOTOHOM.
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Puc. 2.2. Crpykrypa mnpoTOHa H pacmpeiejeHHe CKOpocTei
ABHIKEHMSI CTEHOK TOPOMIAJIBHOIO BHUXPA: @) TOPOHIANBHOTO; 0) -
KOJIbLIEBOTO

Bce crnoxnble siipa COCTOAT TOJIBKO M3 NMPOTOHOB U HEHTPOHOB,
KOTOPBIE COSAMHSIOTCS TOJIHKO aHTUIAPAIIIENEHO, B PE3YJIbTATE YETO
oOpa3syeTcss BBICOKMH TpajMeHT CKOPOCTeH U, COOTBETCTBEHHO,
CHIDKCHHE JIaBlieHHs dpHpa B MEKHYKIOHHOM MPOCTPAHCTBE, TaK YTO
BHEIIHEE JaBiieHWe 3(]upa NpmKUMaeT HYKIOHBI NIPYT K IpYyry, B
3TOM CYIIHOCTh CHIILHOTO SIZIEPHOTO B3aUMOeicTBus (puc. 2.3).
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P,

Puc. 2.3. CymHocTh CHJIBHOIO SIIGPHOTO  B3aHMMOJeHCTBHA

Cpenu Bcex SIIEPHBIX CTPYKTYpP HAWOOINBINEH SHEPTHEl CBS3H
HYKJIOHOB JPYT C APYroM objanaer anbda-4acTUna, y KOTOPOH OHa
cocraBisier 7,1 M»aB Ha nykion (puc. 2.4). Bce ocranmbHbICe siapa
CIeyeT paccMaTpuBaThb Kak COCTOSIIME U3 aiub(a-4acTHL C
n00aBJIEHMEM OTIENIBHBIX IPOTOHOB WJIM HEHUTPOHOB. IlocKoibKy
OHEPTHd CBA3U aJ'II)(i)a-‘IaCTI/IH Ha MIOpsAAOK MCEHbIIC, YCM HYKJIIOHOB
BHYTpHU aib(a-4acTHIIbl, TO B JIOOBIX SJEPHBIX PEaKIHIX, CBSI3AHHBIX
C TepecTpONKOW SAAEPHBIX CTPYKTYpP BBUIETAIOT aib(a-4acTHIIA.
Takum oOpa3om, (akT HCIycKaHHuA aimb(a-dacTHI — sAep aTOMOB
renust U3 3eMJIM O3Ha4yaeT, YTO B T€X MECTaX, IJie TaKoe UCITyCKaHue
IPOMCXOAUT HMHTEHCUBHO, B HEAPAax 3€MHOr0 Inapa MPOUCXOAAT
SEpHBIE PEAKLUH, T.C. OCYLIECTBISIIOTCA «XOJOOHBIN CHHTE3» HIIU
pacrajg aTOMHBIX SIEp U COOTBETCTBEHHO MPeoOpa3oBaHUE BEIECTB.
Otcrona creayeT mpocTOi BBIBOJ: UCITyCKaHHME TeNUs MPOUCXOIUT B
TeX MecTax, I1e B IiyOrHe 3eMiIM NPOUCXOAAT SIAEPHBIE PEAKLUH U,
COOTBECTCTBCHHO, IMPOUCXOUT TpaHCMYyTalusa JJIEMECHTOB —
Hpeoﬁpa30BaHI/Ie OAHUX XUMHUYECCKUX 3JIEMCHTOB B APYTHEC.
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BuHTOBOC NBIDKEHHE d(Hpa B Telie TOPOHIA PACIIPOCTPAHSIETCS U
Ha BHEINHWHA 3QUp, B KOTOPOM TOXE BO3HUKAIOT BUHTOBBIC CTPYH
s¢upa. TopowpmambHas COCTaBIAIOMIAas CKOPOCTH JTHX CTpYyH
MouYnHsSETCS 3aKOHYy buo-CaBapa, TOMy e, YTO U MarHUTHOE IOJIe
MPOTOHA, KOJIBIEBas COCTaBIsomas — reopeMe ['aycca, ToMy ke, UTO
1 DJICKTPpHUIECKOE TT0JIe TIPOTOHA, OTCIOAA M MX TPpaKTOBKa (puc. 2.5).

DNEKTPUYECKUH 3aps]l MPOTOHA ( OMPEIENIACTCS KaK MUPKYJIISIHS
TUIOTHOCTH P, 3(pHpa, MBUKYIMIErocs MO MOBEPXHOCTH YACTHUIBI S CO
CKOPOCTBIO Vyys (CKOPOCTH TTOTOKA d(hHpa Ha SKBATOPE IIPOTOHA):

q = p'aS Voxe.

Takum 00pazoM, O3JIEKTpHYECKHH 3apsig B 3PUPOJUHAMUKE
nproOpeTaeT YUCTO MEXaHUIECKUH CMBICI.

Co3maHHOE TPOTOHOM JBIDKCHHME 3(Hpa BO BHEmHEM 3hupe
YaCTUYHO IPOXOJUT CKBO3b IIEHTPAJIbHOE OTBEPCTHE IPOTOHA, 3TO
ToJie CKOPOCTeH BOCIIPUHUMAETCS KaK I10JIe TIOJ0KHUTEIBHOIO 3apsia
NPOTOHA, TIOTOM YTO B HEM 3HAK BUHTOBOTO JIBIKEHHS TOT K€, UTO U
y TMOTOKOB »¢upa B camoM NpoToHe. Ho wacTh mOTOKOB 3¢upa
3aMBIKAaeTCsl BO BHE, 00pa3ys MpUCOeINHEHHBI TOPOUAATBHBINH BUXPh
OTHOCUTENFHO OONBIIOrO pa3Mepa, paguyc KOTOpOTO Ha IIAThH
HOPSIIKOB OO0JIbILE paAnyca NPOTOHA. B 3TOM NpHCOEANHEHHOM BUXPE
3HAK BHUHTOBOTO JBWXKEHHS d(upa MPOTHBOMIONOXKEH 3HAKY
BUHTOBOI'O JBIXXCHHUS 3(upa B caMOM IMPOTOHE, MOITOMY 3TO MOJe
BOCIIPMHUMAETCSI KaK II0JIE OTPULATEILHOIO 3apsiia — 3JIEKTPOHOB,
KOTOPbIX Ha CaMOM [elie B aTOMax HeT, €CThb cpasy 3JeKTPOHHAs
000J104Ka, a He BpalIaloLIMEecs] BOKPYT sApa 31eKTPOHBI.

W3 1310X€HHOTO BUHO, YTO MPOTOH MOKET HAXOAUTHCA B OJTHOM
U3 TPEX COCTOSIHUM: B BUAE COOCTBEHHO IIPOTOHA C OKPYKAIOIIUM €T0
MOJIeM BUHTOBBIX MOTOKOB 3(Hpa TOTO K€ 3HAKa, YTO W BUHTOBEHIE
NoTOKH 3(upa B Telle MPOTOHA, 3TO MOJIE CKOPOCTEH BOCTIPHHUMAETCS
KaK TIOJIOKUTEIIbHO 3apsDKEHHOE 3JICKTPUYECKOE I0Jie MPOTOHA; B
BUJI€ HEHTPOHA, Y KOTOPOTO KOJBLEBOE JABWXCHHE 3aMBIKACTCA B
MOTPAaHUYHOM CJIO€ W TIO3TOMY HEWTPOH BOCIPHUHUMAETCS Kak
9JIEKTPUYECKH HEHTpalibHas YacTHLA; B BHJE aToMa BOJOpOJa, Y
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KOTOPOTO BHEIIHUE TIOTOKK 3(Upa 3aMBIKAIOTCSl BO BHE M UMEIOT 3HAK
BUHTOBOTO  JIBMDKEHHSI, [POTHBOIIOJIOKHBIA  3HAKy BHHTOBOTO
JIBUKCHHS TTOTOKOB 3(pUpa B TeJIe MPOTOHA, 3TOT MPHCOCAMHCHHBIN
TOPOUJATbHBI  BHUXPh  BOCIHPHUHHMAETCS KaK  OTPHUIATEIHHO
3apsDKeHHAS DJICKTPOHHAsI 000J109Ka aTroMa (puc. 2.5).

P n H
[oepanuunviii
cloil
Ipucoeounennviii
8UXPb
r Aw r r
a) 0) 6)

Puc. 2.5. Tpu ycTOHYMBBIX COCTOSIHUS MPOTOHA: @ — COOCTBEHHO IPOTOH;
6 — HEHTPOH; 8 — aTOM BOJIOPOJIA
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B mo0oMm ra3oBOM BHXpe WPOUCXOIUT Tepepacipe/eneHne
CKOPOCTEH MEX/y TETJIOBBIM Xa0THUYECKUM JIBIYKEHHEM MOJIEKYIT ra3a
U yNOPSAAOYCHHBIM ABIKCHHEM MOJIEKYJ B Ta30BOM CTpye, MO3TOMY
TeMIeparypa CTEHOK Ta30BbIX BHXpEW BCerJa HWKE TeMIIEPaTypbl
cBobomHoro raza. llockombky Bce HeOecHBIE Tela COCTOAT U3
TOPOUIANBHBIX BHXpeH d(dupa — TPOTOHOB W HEHUTPOHOB, HUX
s¢upoIMHaMUYeCKass TeMIepaTrypa BCerAa IOHMKEHa, W BOKpPYT
HeOeCHBIX Tenm oOpa3yercss TpaaWeHT TeMIiepatypel ddupa, a,
MMOCKOJIBKY B Ta3e TeMIlepaTypa W JaBJI€HHE MPOIOPIUOHATBHBI APYT
JOpyry, TO BO3HUKAeT W TpagueHT aaBieHus >¢pupa. Bropoe Temno,
MomaBIIee B 3TOT TPagUEHT AaBJICHUS, HAYMHACT MPHUTAIKHBATHCS
Pa3HOCTBHIO JaBJICHUH K IEPBOMY TEITy, CO3IAaBIIEMY TO rpafgueHt. To
K€ TIPOUCXOMUT U C TMEPBBIM TEJIOM, MONABIINM B TPAJUCHT AaBICHUS
BTOPOTO Teja. B 3TOM CYIIHOCTH TPaBUTAIIMOHHOTO B3aWMOJEHCTBUS
ten (puc. 2.6).
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Puc. 2.6. MexaHu3M rpaBUTAIIMOHHOT0 B3aHMOEICTBHS TeJI:
W3MEHECHHE TEMIICPaTyphl U JaBJIeHUS 3 upa BOIN3U IPaBUTAIIHOHHOMN
MacChl W TPaBHTAIIIOHHOE B3aUMOACHUCTBHIE JBYX Macc

Takum oOpa3oMm, Bce (yHIaMEHTaJbHBIC B3aMMOJCHUCTBUS B
3(pUPOTUHAMUKE SIBISIOTCS CIECTBUEM TEX WA UHBIX MEXaHHMUYECKHUX
JIBIDKCHUH dupa, T. €. CBOIATCS K YUCTO MEXAaHUICCKUM MOHSITHSIM.
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2.2. Pacuwiupenue 3emnu ecnedocmeue noziouienus yupa

I'paBuTanonHoe B3aUMOJCHCTBHE  Tel  SBIAETCS  HeE
€AMHCTBEHHBIM CJIECTBUEM BO3HHUKHOBEHMS TEMIIEPATypHOIO U, KaK
€ro CJIeACTBUE, TpaJueHTa AaBieHus B 3¢upe. BropeiM cienctBuem
9TOTO SIBJIAETCS TO, YTO MOJ ACHCTBHEM TOTO K€ IpaJueHTa JaBlcHUN
30Up OKpYKAIOIIEro NPOCTPAaHCTBA HAuWHAET MEepeMelaThcsl B
CTOPOHY MPOTOHOB U TOTJIOIIATECS UMH U 3JIEKTPOHHON 000JI0YKOH.

MexaHu3M  HakOIUICHHS W YACPKaHHUs  JOMOJHHUTEIBHOTO
KOJIN4YeCTBa dpHUpa B BHUXPEBBIX CTPYKTYpax sJep M DIEKTPOHHBIX
000J104eK aTOMOB HAIlOMHMHAET 3HEPreTHYECKYH HAKadKy JIa3epoB:
JHEPrusi CBETa MM  OJJEKTPUUYECKOTO TOJA  HaKaIlIMBaeTCsi
9NEKTPOHHBIMH 000J0YKaMH aTOMOB JI0 ONIPEIESICHHOro mpezena, 1o
JOCTIDKEHMH KOTOpPOro OHa cOpachlBaeTcsi BO BHE B BHUIE
3JIEKTPOMArHUTHOTO M3iydeHHs. IIpu 3ToM cOpoc sHEpruu OmHUM
aTOMOM IIPOBOLIUPYET COPOC SHEPTUHN OMIKANIINMH K HEMY IPYTUMHU
atomamu. [Iporiecc cTaHOBHUTCS TABUHOOOPA3HBIM H IIPEKPAILAETCS JI0
CIICAYIOIIEr0 HAKOIUICHUS 3HEpruu. Eciam 3Heprusi OT HCTOYHHUKA
(BHEIIHEH CBETOBOM JIAMITBI MJIM WCTOYHHMKA IUTAHHS) TOCTYIAeT
OTHOCUTENFHO HEOONBIIMMH IMOPUHUSIMH, TO MEXKAY BBIOpOcaMu
W3Iy4YeHUH J1a3epoM OOpa3yloTCs BpPEMEHHBIE IMPOMEXKYTKHU, €CIIH
SHEPrusl NOCTYHAaeT B JOCTATOYHBIX KOJIMYECTBAX M HEMPEPHIBHO, TO
H3JIYYCHHUE CTAHOBUTCS HCIIPCPBIBHBIM: OJHH aTOMBI Pa3psAXKarOTCH,
IpyTHe B STO BpeMs 3apspKaroTcs M HaobopoT. Heuto momoOHOE
MPOUCXOJUT U C BEIIECTBOM 3€MJIM C TOW JIMIIb Pa3HULEH, YTO U
MaccoBas, M DJHEpreTMYecKass Hakauka MPOUCXOIST 3a CUeT
HETPEPHIBHOTO TIOTJIOMICHUS] aToMaMH 3(uUpa OKPYKAIOLIEro HX
IPOCTPAHCTBA.

B pesymbrare Macca W pa3Mep TNPOTOHOB U HEUTPOHOB
YBCJINYUBACTCA, CKOPOCTHU BpallCHHA KX CHHXXAKOTCA, BCA CHUCTEMaA
CTAaHOBHUTCSI HEYCTONYMBOW W NpPH HAKOIUICHUHM HEKOTOPOH
KPUTUYECKOM Macchl MPOMCXOAMT IepepacipenencHue 3¢upa u
oOpa3oBaHHe HOBBIX TOPOUJANBHBIX BHXpeH, Tak o00pa3yrTcs
CIIOXHBIE cocTaBHbIe sapa. OOmui 00beM BelleCTBAa B HEOECHBIX
TeJaX YBEIMYMBAETCS 3a CYeT MOIJomeHuss umu d3dupa u3
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OKpY’KaIOIIero IMPOCTPAaHCTBA, BCe HEOECHbIE Tella YBEIUYHUBAIOT
CBOIO Maccy M CBOM pa3Mepbl. T0 ke camoe MPOUCXOTUT U C 3eMIIEH.

PacueThl moka3bpIBarOT, YTO CKOPOCTh MOTOKOB 3(Upa B HEOSCHOE
TEIO0 paBHA BTOPOM KOCMHUYECKOW CKOPOCTH, s 3emiu 310 11,18
KM/c. 3Has IIOTHOCTH 3(Hpa, CKOPOCTh €ro BXoAa B 3eMITI0 M IIIO-
aab TMOBEPXHOCTH 3eMIIM HETPYAHO PAaCCUUTATh EKECEKyHTHBIN
IPUPOCT MAcChl 3eMin: OH cocTaBui 5,05-107 KI/c Wit B OTHOCUTENb-
HEIX equannax 8,45-10718 ¢ 1. IIpeanonaras, 4ro cpemHss MIOTHOCTh
3emMs OCTaeTCs HEM3MEHHOM, MOJydaeTcs, YTO B HACTOSIIEe BpeMs
3emJis B CpelHEM paciiupsieTcs o paauycy Ha 0,56 MM B roz.

[Ipobnema pacmmpsiromeiics 3emin Obljla paccMOTpPEHa Ha psijie
KOHTpeccoB, Tpomenamux B ABcTpanuu. OIWH W3 HCCIenoBaTelei
9TOoM mTpoOneMbl B.BIMHOB BBIMYCTHN KHUTY TMOA Ha3BaHHEM
«Pactymias 3emisi» [3]. Im yctaHOBIICHO, 4TO BCE MaTEPUKH BMECTE C
MPHUJIETAIONIUMH K HUIM CTapbIMH JOHHBIMH TTOPOJIAMH 10 BCEM KpasM
COBMANAIOT M W3 HUX MOXHO 00pa3oBaTh eauHyro chepy, pamuyc
KOTOpoil Oyzer mnpumepHo B 1,8 pa3 MeHbIe, YeM pajuyc
coBpeMeHHo# 3emiu (puc. 2.7).

Puc. 2.7. Moaeauposanue paciinpenus 3emiau no B.®.baunoBy
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Otoii ke TpoOieMe OBUTM TIOCBSIIEHBI W HEKOTOPHIE IPYTHE
uccienosanus [4, 5], a Takke KOHrpeccsl M cuMmmo3nymMmsl B CuiHee,
Asctpanus (cM. mureparypy B [3]). [Tockonbky B 3eMiie HEMTPEPHIBHO
o0Opa3yeTcss HOBOE BEIECTBO, TO OHO JOJDKHO TZIE-TO BBIXOAWTH
HapyXKy, TaK KaK MOBEPXHOCTh 3e€MIT MPOMOPIUOHAIEHA KBapaTy, a
o0veM - KyOy pazamyca: HOBOE BEIIECTBO OOpa3yercsi MO BCEMY
o0beMy 3emild, a ee MOBEpXHOCTh, XOTh U PACHIUPSIETCS BMECTE C
0o0beMOM, HO HE TaK OBICTPO. OTOT BBIXOI HOBOI'O BEIECTBA
MPOUCXOJINT, MO-BUIUMOMY, B PU(DTOBBIX XpeOTaX, pacloIOKEHHBIX
nmocpeuHe JaHa okeaHoB (puc. 2.8) [6].

Puc. 2.8. Cucrema okxeanmdecknx puTOBHIX XxpedToB 3emum: 1, 7 —
Bocrouno-Tuxookeanckoe momustue;, 2  CeBepo-ATIaHTHUECKHHA Xpeber; 3 —
IOxHO-ATnanTudeckuii xpebder; 4 — 3anmamHo-MHmmiickmii xpedet; 5 — ABcrpaio-
AnTapkTHieckoe nogHaTue; 6, 8 — KOxHo-THX00KeaHCKOe TOAHATHE
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PudroBbie XpeOTBI HpenCcTaBIAIOT CO00H MHOABOMHBIE TOpPHBIC
MacCHBbl BBICOTOH OT IIOBEPXHOCTH IHA OT IIOJyTOpa 10 IBYX C
MOJIOBUHOM KUJIOMeTpoB. M3mepeHus Bo3pacTta Mopoj, BHITIOIHEHHEIE
(GpaHIy3cCKUMH HCCIEIOBATENAMH, [OKa3ajll, YTO Ha BEpIIMHE
XpeOTOB BO3pacT MOPOJ COCTABISIET 5 MUUIMOHOB JIET, Y MOJHOXKbBS —
JecsITh MIIIMOHOB, Jajee K OeperaMm Bo3pacT HOPOJ MOBBILIAETCS A0
200 MWITHMOHOB JET, a MAaTEepHUKOBBIE MOPOJBl HMMEIOT BO3pPACT
mopsinka 4,5-5,5 wmwwmmmapmoB ser. Otcioma caeilaH BBIBOI O
CyOmyKIMH — MOAIOI3aHUH MOPCKOTO JHA MOJ BCE MAaTEPUKHU, KPOME
3anasHoro mobdepexnst CeBepHolt u FOxHON AMepuK. 31ech MOPCKOe
JHO Hamoj3aeT Ha MaTepHK, B pe3yjibTaTe 4Yero W oOpa3oBalIHCh
Kopaouneepsl, Ha BepiirHe XpeOTOB KOTOPBHIX HAXOIST SBHBIE CIEIbI
OBIBIIIETO MOPCKOTO JHA.

[ornomenne 3¢upa MpPOTOHAMU MPHUBOAUT K NPEOOpa30BaAHUIO
A1ep aTOMOB, a 3Ha4YMT, U BellecTBa U3 ogHUX ¢opMm B apyrue. [Ipu
JHOOBIX SIAEPHBIX PeaKLsIX — IPeoOpa3oBaHUU SIAEP aTOMOB U3 OJHOU
CTPYKTYpHI B JPYTYIO JOJDKHBI BBIOPACHIBAaThCS allb(a-4yacTUIBl. ITO
CBSI3aHO C T€M, YTO OJarogaps KoJbLEBOH CTPYKType ajb(ha-qyacTULb,
B KOTOPOH IOCIIEA0BATENbHO APYT K APYTY pa3MeIleHbl 1Ba MPOTOHA
W 7JBa HEUTpOHA, BHYTPEHHsI SHEpPrusi CBs3ed B anb(a-uacTuie
cocraBisieT 28,3 MbdB, B TO BpeMs Kak Ha DHEPruio cBsi3eil anbgda-
YyacTull APYT C IPYyroM NPUXOJUTCS HA OJHY alb(a-uyacTUIly BCEro OT
1,75 mo 6 Mb»B. KoneuHo, mpu TOOBIX SIIEPHBIX PEaKUUSIX OYIyT
BbIOpaceIBaThCsl anbda-yacTunbl. Ho 310 M mpomcxoaut ¢ 3emiied,
KOTOpasi HENpEepBIBHO HCTOYaeT U3 ceOs Teauid B TPOMAaaHBIX
KOJINYECTBaX, U ATO MCTEUCHHE, CBHUICTENbCTBYIOLIEE O HAIMYUHU
SIEPHBIX TPOLECCOB B 3emile, MPOHUCXOAUT HEPABHOMEPHO IO
MOBEPXHOCTH, a TaKKe HEPaBHOMEPHO M BO BpeMeHH. B cBoe Bpems
akanemuk B.M.BepHanckuil mnpennarag HCMIONb30BaTh TEIHEBOE
W3JTy4eHHe JJIsl IPOTHO3UPOBAHUS Te0JOrMYECKUX COOBITHI Ha 3emIle.

Kak ycranosieno uccienoBanusimu U.H. SIuutkoro [7, 8], umeHHo
refuil BBISBISIET Pa3/IOMbl 3€MHOM KOPBI T'OPa3o OTYETIHBEE, YeM
nmo0bie apyrue reou3ndeckue MeToAbl. A Ha pasjioMax BO3HHUKAIOT
OCHOBHBIC I'€ONAaTOTE€HHbBIE W3IY4EHUs, KOTOPBIE BpeMs OT BpEeMEHHU
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AKTUBM3UPYIOTCS W CO3JAI0T OINACHBIE W3MECHEHUWS TpaBHTAIIHH,
YpeBaThie aBapPUIMHU.

[IpeoOpa3oBanue BemiecTBa B 3eMiie COMPOBOXKAAETCS HE TOJBKO
BEIOpOCOM  anb(ha-yacTHIl, HO U BHIOPOCOM 3(UPHBIX MOTOKOB.
[IpoBeneHHBIE  DKCIEPHUMEHTHI C  OOBIYHBIMA  KOBAJICHTHBIMU
XUMAYECKHMHU  PEaKIUsAMH TOKa3ald, 4YTO TPU KOBAICHTHBIX
peaKknusx COeAUHEHHS MPOUCXOIAT BHIOPOCH! dupa ¢ 0Opa3oBaHHEM
(JICITOHHOW ~ TIEHBI», COCTOSAIIed W3  MHOXKeCTBa  J(UPHBIX
TOPOUAATBHEIX BUXpeii [2].

Takum o0pa3oMm, yke Ha COBpPEMEHHOM 3Tare >(PUpOIuHAMUKA
MO3BOJISIET XOTsI ObI B KAKOM-TO TIPUOJIMYKESHUH MOHSITH MPUYUHBI TEX
MPOIIECCOB, KOTOPhIC MPOMCXOAMIN U MPOJOIDKAIOT MPOUCXOIUTH B
3emJie ceroHsl.

W3 ckazaHHOrO BHIHO, 4TO Toryomenue >dupa 3emiei Oyzer
MPOUCXOJIMTh BCET/IA, a 3HAYUT, BCETAa OYAyT MPOUCXOJIUTh B 3emiie
SNIEPHBIE PEaKIHH, MPeoOpa3yrolne BEmeCTBO W3 OMHUX (GOopM B
JIpyrue, Bcerga OyleT oOpa3oBBIBATHCS HOBOE BEIIECTBO, a 3HAYMT,
Bcerna OyayT HaKalIMBAThCS HANPSDKEHHS B 3€MHOW Kope U
MPOUCXOJIUTh M 3eMJICTPSCEHHUS, ¥ BYJTKAHUUECKUE N3BEPIKCHHUS.

OTcrozia BEIBOA: €CIH HEJIb3s MPEAOTBPATHTh CAMH 3TH MPOIIECCHI,
TO BO3HHMKAET 3aJladya MPOTHO3UPOBATH HETaTUBHBIE COOBITHS C TEM,
YTOOBl MHHUMH3UPOBATH BO3MOXKHBIC HETaTUBHBIC PE3yJbTATHI
Harnsagneiéi nmpumep HEOOXOAMMOCTH IMOJOOHBIX MPOTHO30B JAOT
HETpeIBUACHHBIE CXOBl Ccelel, JIaBUH, HM3BEP)KCHUH BYJIKAHOB M
BO3HHKHOBCHHsI IlyHamH. [locrenHee COOBITHE, TPOUCIICANICEe B
nexadbpe 2004 r. B FOro-Bocrounoit Azum, yHecno xu3Hu 6onee 300
Teicsiu Jrofedt. Ilpu Bozpociieil 4HMCIEHHOCTH HaceleHUs 3emid
HaJla)KUBaHUE BCEMHUPHOW CITy>KOBI MPOTHO3a CTAHOBUTCSI OJHOM W3
TVIABHEWINMX 3aa4 MPUKIAJHOTO €CTECTBO3HAHWA. OTa Chyx0a
JOJDKHA OMUpaThcs Ha BCE M3BECTHBIE (DU3UYECKUE METOJbI, CPEIn
KOTOPBIX ~ OJHO W3 BaXXHBIX MECT JIOJDKHBI  3aHATh |
3pUPOTUHAMUYECKUE METO/IbI TPOTHO3UPOBAHUS 36MHBIX COOBITHIA.
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2.3. Dpupnotii 6emep u ez2o enuanue Ha 3emiio

O Tom, uTo A.MaiikensCoH HMcKan 3(QUpPHBIA BeTep M HE Hallel
€ro, a 9TO 3HAYUT, 4YTO 3(QUp B MPHUPOJE OTCYTCTBYET, HAIMCAHO
MHOro. ['opa3mo MeHble HamucaHo O TOM, YTO Ha CaMoOM Jeje
nocienoBatenm Matikenbcona O.Mopmu n JI.K.Munep, npodeccop
KeficoBckoii MIKOIBI MPUKIaAHONW Hayku yke B 1905 1. oOHapy uiIu
2(UPHBIA BETEp, a ACTATLHOE €ro MCCIeIOBaHNE TTPon3Be Muiep B
mepuog ¢ 1921 mo 1925 1r.[9-13]. Cam MaiikenbCOH BMECTE C
nomomHukamu @.I1Iucom u @ .IIupcoHOM BepHYJICS K UCCIIEIOBAHUSIM
a¢upHOro BeTpa, U B 1929 1. uMu ObUIM OMYyOJUKOBaHBI CTaThH, B
KOTOPBIX IPUBEIEHBI IIOJIOKUTEIBHBIC PE3yIbTAThl UX UCCIIEAOBAHUI:
apupHBI BeTep UMM Takke Obul  oOHapyxen [14, 15].
OTpuLaTenbHble pe3ysbTaThl NMPEABINYIINX HCCIEA0BaHUM CcaMoro
Maiikenscona B 1881 u 1887 rr., a Takke APyrux McciempoBaTeneil —
Kennenu, Unnuarsopra, Ilukapa, Crasmm, Taynca u Cemapxonbpma
JJIEMEHTApHO OOBSCHSIOTCSA, BO-TIEPBBIX, OTCYTCTBHEM Yy HHX
NpeACTaBlIeHU 0 mpupoae 3¢upa u npugaHueM 3Upy HUACATBHBIX
CBOWCTB, B YaCTHOCTH, IPEHEOPEKEHUEM €T0 BA3KOCTHIO, BO-BTOPBIX,
JOMYIICHHBIMUA MU B PE3yJbTaTe 3TOr0 rpyOBIMH METOAMYECKHMHU U
WHCTPYMEHTAIBHBIMU ~ omnOkamMu. OmHaKo ¢  TPOSCHEHHEM
¢dusnueckoi cymHocTu 3¢upa yxxe B MOCISAHUX ACCATHICTHAX 2-TO
CTOJNIETUS] OBUIM Ha HOBBIX MPHUHIMIIAX MOCTPOCHBI TPUOOPHI IS
oOHapyxeHHuss S(UPHOTO BETpa W NPOBEACHBI COOTBETCTBYIOIIUE
UCCIICIOBAHUS, JAABIIME IIOJIOKUTEIbHbIE pe3ynbTaThl. OcoOCeHHO
BICUATIISIIOIIME PE3yNbTaThl YK€ B HAIle BpeMs IOJyYeHbI
XapbKOBCKHUM HccienoBareneM s¢pupHoro Berpa FO.M.["anaesbim [16].

B cootBeTcTBHHM C MpecTaBIeHUSIMHA dPUpOIUHAMUKH [1, c. 481-
556], B Hamieii ['amakTHKe, HMEIOIIEH CIUPATBHYIO CTPYKTYPY,
NPOMCXOJNT HEMPEepbIBHBIA Kpyroobopotr »sdupa: u3 sapa K
nepudepud B BHJE NPOTOHHO-BOJOPOJAHOTO Tra3a M 3Be3l, OT
nepudepun K sapy B Buue dbupHoro Berpa (puc. 2.9). IpuumHoit
nBwkenust a¢upa — supHoro Berpa («ether drifty) B crimpanbHbIX
pykaBax ['anmakTwku sBISieTCS Pa3HOCTh AaBIeHUH ddupa MexmIy
nepudepuiiHbiMU  oOslacTAMU  Haiield [alakTHKM W ee  sApoM.
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IIpyuamHON CHIDKEHUS AaBJCHHS d(rpa BO BHYTPHUSIACPHOU 00JIaCTH
lanakTuku sBnsiercst pakT 0Opa3oBaHUs IPOTOHOB B SIPE, UTO B CBOE
BpeMs ObUIO OOHapyxeHo bropakaHckoid oOcepBartopuei: w3 sapa
I'amakTuky BO BCcE CTOPOHBI HMCTEKAET NMPOTOHHO-BOJOPOIHBIN Tra3
Maccoit mopsiaka 1,5 maccer Comaia B rox. OOpa3oBaHue MPOTOHOB
MPOUCXOANT 3a CUYET COyNapeHwus CTpyd a¢upa, T.e. TOTO CaMOTO
3QUpHOTO  BETpa, XaOTHYECKOTr0 NepeMEUIMBaHUS CTpyH U
00pa3oBaHHA B Pe3yIbTaTe 3TOTO TOPOUAATHHBIX BUXPEBBIX CTPYKTYP.

B ornmumne ot BUXpe# B XKUAKOCTH, d(UPHBIE BUXPU CKUMAIOTCS
JaBJICHUEM 3(Upa, JIENATCS, BHOBb COKMMAIOTCS U BHOBB JCIATCS 10
T€X TOp, MOKAa UX MJIOTHOCTh HE JOCTUTHET HEKOTOPOH KPUTUUECKOM
BEJIMYMHBI, TOTJA IPOIECC OCTaHaBIMBAaeTCsA. [I0CKONBKY MIIOTHOCTH
a¢upa B TOPOUIAX PaCcTET, TO COOTBETCTBEHHO ILIOTHOCTH 3(upa, a
3HAYUT U JIaBJICHHE B OKPY)KAIOIEM MX MPOCTPAHCTBE YMEHBIIAETCH.
TlonyyuBIIMIiCS NPOTOHHO-BOJOPOJHBIN ra3 pacIIUpsIETCs U yXOAUT
U3 spa, Mo I0pore cOOMpasch B 00Jaka, U3 KOTOPHIX (hOPMHUPYIOTCS
3Be3nipl.  OOpa3oBaHHBIE M3 TMPOTOHHO-BOJOPOAHOTO Ta3a 3BE3bI
IBIKYTCS K Tiepuepuu, IPOTOHBI, COCTABIISIONINE OCHOBY BEIIIECTBA
3Be3l, TEPAIOT CBOIO DJHEPTHIO M3-32 BSI3KOCTH OKPYXKAIOIIEro WX
a¢upa U K KOHIy MYTH TEPSAIOT YCTOMYMBOCTH U PACTBOPSIOTCS B
a¢pupe. Ilockonbky Temepp YIUIOTHEHHBIH JGHUp TEPEeXoauT B
CBOOOIHOE TPOCTPAHCTBO, IJIOTHOCTh, a 3HAYUT W JaBJICHHE d(upa
3[eCh BO3pacTaeT. JTa Pa3HOCTb JaBICHUH MEXIy mepudepuerd u
SAPOM 3aCTaBIsIeT 3P IBUraThCsl 00paTHO K spy (puc. 2.9).

DTOT Tpolece, UIAIUIACS MHOTO MHJUIAAPIIOB JIET, MOXKET OBITH
MIpepBaH JIMIIb TOTAa, Koraa d¢up ['amaktuku OyAeT oTcocaH HOBBIM
HEHTPOM BHXpPe0oOpa3oBaHMs, TOJOXKUBIIMM Hayalo 00pa30oBaHUIO
HOBOM TaJlaKTHUKHU.

O¢dupHBI MOTOK BO3BpaIIaeTCs MO CIHUPATBHBIM pyKaBam U
HalpaBJICHUE 3TOr0 MOTOKAa B TOM MecTe ['amakTuku, rjie ceivac
HaxoguTcAa Comnueynas CUCTEMA, MPAKTUYCCKU TMEPICHANKYIIAPHO
TUIOCKOCTH SKJIUIITUKHA U IMEET CEBEPHBIN arekc.
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Kak ycranoBmeno IO.M.I'amaeBbim [16], BemuumHa CKOpPOCTH
MOTOKAa MEHSETCS CO BpPEMEHEM M B ONPEIEIEHHOE BpeMs Troja
3¢hUpHBIN BETep UCUE3aeT, a 3aTeM Ha KOPOTKUN NMEPUO MEHSET CBOE
HampaBJIeHHEe Ha MPOTHBOMNOJOXKHOE. 3aTeM CHOBa KOPOTKUH
TIEPePHIB, U CEBEPHBIN alleKC BOCCTAHABINBAETCS.

C mno3unuii 3GUPOAVMHAMUKH TaKO€ H3MEHEHHE HaIpaBIIeHUS
3¢upHOrO BeTpa OOBICHAETCS, €CIU y4ecTb, 4TO 3(UPHBIA BeTep
UMEeT HE OJHy, a [B€ CHCTEMaTHYeCKHEe COCTABIIONIUE —
TalaKTHYIEeCKyI0 U coimHeuHyr. ColHeuHas! coCTaBIsomas 3pupHOro
BeTpa 00s3aHa CBOMM MporcxoxaeHrneM CoJHIly, paboTaromeMy Kak
3¢UpOINHAMUYECKUN LEeHTPOOEXKHBI Hacoc. 3emisl, Kak U Bce
ruraneTsl COTHEYHOW CHCTEMBI, Bpamasch BOKpyr ColHIa, Tomagaer
HE TOJBKO B OOIIETAIAKTHUYECKUA MOTOK 3(QHpa, HO U B MECTHEHIC
notoku 3¢upa, cozgaBaeMsie CONHIEM KaK IEHTPOOEKHBIM HACOCOM.
B onHOH YacTW 3KIMOTHKM 3TH HNOTOKH CYMMHPYIOTCSI, B JIpYroi
yacTH — BeramrTatorcsa. Cyns mo gaHHbIM ['amaeBa, CKOPOCTH MTOTOKOB
a¢upa, BbtyBacMble CoJIHIIEM B paiioHe 3eMJIM, MEHbBIIE CKOPOCTH
ob1eranakTuIeckoro moroka (puc. 2.10).

B pesynprare mMeeT MecTo M3MEHEHHE HAaIpaBiIeHUS >(HUPHOTO
BETpa Ha MOBEPXHOCTH 3€MJIM B TEUEHHE I'0fa, OCKOJIBKY Ha OJHON
CTOpOHE OpOHWTHI 00€ COCTaBISIONIME CYMMHPYIOTCS, a Ha
MIPOTHUBOIIOIOKHON BBIYUTAIOTCS.

OO0nyB 3(pUPHBIM BETPOM 3E€MHOTO Iapa MPUBET KO MHOTHM
MOCIEACTBUAM Ui 3eMiid. DTo TeouaHas Gopma 3eMiH, HECKOJIBKO
TpyIIeBUIHAS, BBITSIHYTas K CEBEPY, ITO CMEIICHHE MAaTePHUKOB K
ceBepy, oOpaszoBanue CeBepHOTO JIEIOBHUTOTO OKEaHa Ha CeBEpe W
AHTapKTHIIBI Ha I0T€, «PEBYIINE COPOKOBBIEY» HIMPOTHI, B KOTOPBIX
Oypy BO3HHMKAIOT B 3UMHEE JUIS STOTO I0KHOTO TMOJTyIIapHsl BpeMs U
MHOTOoe apyroe. Ho Ha maMuHapHBIE TOTOKHM 3(HUPHOTO BETpa
HaKJIaaAbIBalOTCA U JPYIrUe, KOTOPBIC MPUXOIAAT U3 KOCMOCA, B IICPBYIO
ouepesib, KOHEYHO, cO cTOpoHbl CoJtHIIA.
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Puc. 2.10. HanpagsJjienne 3(pMpHOro BeTpa OTHOCHTEJILHO OPOUTHI
3emJuu: a — B Hauane obpazoBaHua COTHEUHON CHCTEMBI U B HAaCTOSIIEE
BpeMsI; 6 — TOJTOBBIC ITEPEMEIICHHU 3eMITH OTHOCHTEIBHO IMMOTOKOB 3¢dupa,
co3naBaeMbIXx CONTHIIEM
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ITotoku »>¢upa, Tekyiipe B CHUPAJTBLHOM pyKaBe Hallleh
lanaktuku, ompiBaloT CONHEYHYI0 CHUCTEMY M COOTBETCTBEHHO
3emiro. Ha To, yto mpoctpancTBO B paiioHe COTHEYHOH CHCTEMBI He
COBCEM H30TPOMHO, O0palland BHUMaHHE MHOTHE HCCIIeIOBATEINH.
Tak, A.A.lllmuranpras [17] yka3siBaeT Ha Pe3Kyl0 HECHMMETPHIO
aktuBHOCcTH COJNHIIA: Ha €ro CeBEepHOH CTOPOHE BCITBIIIKU
MPOUCXOAST, IpUMEPHO B 1,5 pas3a waiie, yeM Ha IOKHOW CTOpOHE.
W3BecTHBI BBICKAa3bIBaHUS O TOM, UTO B HAIpaBlieHUH co3Be3ans JIpBa
HUMEETCsl aHU30TPOITHOCTh PETUKTOBOTO U3TydeHuMs/

AHU30TPONHOCTh MPOCTPAHCTBA MPOCIEKUBACTCS M HA YPOBHE
3emimn. Ha 3emne BynkaHuueckas aAesTensHOCTh B CeBepHOM
MONTyIIApUY 3HAYUTEIhHO Ooyiee WHTeHCWBHA, dyeM B lOxHOM. B
CeBepHOM MOJNYHIAPHH COCPEJOTOYCHA OCHOBHAS YacTb MaTEPHKOB.
Ha 3emie numeetcs rnobanbHas kKauMaTHueckas pasauia CeBepHOro u
IOsxHOTO TIONMyTIapwWii: HaMHYUe OYPHBIX COPOKOBBIX IIUPOT, HATNIHE
okeaHa B paiione CeBepHOTO IOJII0ca U JIEJOBOTO MaTepHKa B paiioHe
HOxHoro momnroca, MOHMW)KEHHAass IO CPaBHEHUIO C CEBEPHBIMHU
obnactsMu TemnepaTypa paiionoB HOKHOTO Totoca M1 MHOTOE JIpyTroe
CBUJECTENBCTBYIOT O IMPOCTPAHCTBEHHOW aCHMMETPHUH  3E€MHBIX
TJI00AJIBHBIX TPOIIECCOB.

MHorue "3 TMEpEeUYUCIEHHBIX SBJICHUN TMOJY4YaloT IIPOCTOE
00BsICHEHHE, €CITH yuecTh 001yB 3emin 3(upHBIM BeTpoM (puc. 2.11).

®akT Hanmu4us 3QUPHOTO BETPa IKCIIEPUMEHTAIBHO MOATBEPKICH
pabotamu Musuiepa u ero rpymimsl B 1905-1907 u nanee B 1921-1925
IT., a mo3xe — B 1929 r. Maiikensconom, ITucom u Ilupconom, o uem
CYIIECTBYIOT COOTBETCTBYIOIIME OTYETHI 3THX rpymi. B pabote [9]
IMPUBEACHBI CTAaTbU, B KOTOPBIX MU3JIOKCHLI PE3YJIBTATHI MMIPOBCACHHBIX

3TUMH  TpyHIaMH  OKCIEPUMEHTOB, a  TaKkKe  IOKa3aHbl
NPUHLMIIMANBHBIE TPYOCHIINe METOANYECKUE U MHCTPYMEHTAJIbHbIE
OIINOKH, JIOIYLLIEHHBIE JIpyrumMu rpyHIaMu (Kennenwu,

Unmunarsoprom, [Muxkapom, Crasmu, Tayncom, CemapxoiabMoM), HE
MOJYYHUBIIMMH HUKAKUX PE3yJIbTaTOB, OOBSIBUBIIMMU BMECTO aHAIIN3a
CBOMX ONIMOOK 00 OTCYTCTBHHU B MPUPOAE dPHUPHOTrO BETPa M CAMOTO
3(upa KaK TaKOBBIX.
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Puc. 2.11. O6texanue 3emiu 3¢upHBIM BerpoM: 1- 30Ha
MOBBIIIEHHOTO JaBJICHUS 3(hupa; 2 — 30Ha MOHKEHHOTO JaBlIeHUs 3pupa; 3
— 30Ha 3axBaTa BJAard W3 OKeaHa; 4 — MPHUCOECIUHEHHBIH TOPOWAATBHBIHN
BUXpb 3(Upa, 3aXBaTHIBAIOIINIT 3MMOI BO3/1yX aTMOC(EpHI.

B pesymprare pabor Mwuiepa, TOCTaBHBIIETO  CEPHUIO
SKCIIEPUMEHTOB C HWHTep()EepOMETPOM, YHACIEIOBAaHHBIM UM OT
MaiikenbcoHa W Mopau, BBISICHWJIOCH, UYTO MMEETCS 4YeTKas
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3aBHCUMOCTh CKOPOCTH 3(QUPHOTO BETpa OT BBHICOTHI, NMpPUYEM Ha
MMOBEPXHOCTH 3eMJTH, KaK 3TO W ObLIO Mmoka3aHo B 1881 m 1887 rr.
MaiikenbcoHoM U MoOpiH, OTHOCUTEIBHAS CKOPOCTh 3(UPHOTO BETpa
Mayia ¥ Ha BeicoTe 250 M HaJl ypOBHEM MOpPS COCTABISICT IPUMEPHO 3
km/c, a Ha BbicoTe 1860 M — or 8 mo 10 xkm/c. Takum oOpaszom,
OTHOCHUTENIbHAsT CKOPOCTh 3(HUPHOTO BeTpa HApacTaeT C BBICOTOM.
MOoskHO moJIarath, 4TOo CKOPOCTh 3(UPHOTO BETpPa B MPOCTPAHCTBE
coctaBisieT 50—60 km/c. Ilocme 00pabOTKM MaHHBIX MuUJuIep HaIe,
YTO HaIpaBjeHHE 3(PHPHOTO BETpa TAaKOBO, KaK eciu OBl 3emMirs B
CBOGM JIBIDKCHUM B HEMOJBWXHOM 3(uUpe TmepeMelnanach 10
HaTPaBJICHUIO K 3Be3]ie co3Be3aus [pakoHa (CkioHeHue +65°, mpsiMoe
BOCXOXIeHHE 262°). BeposTHas MOTPEmHOCTh B IKCIIEPUMEHTAX
Munniepa He mpeBbimana 2°. DT KOOPJUHATHI MOYTH COBMAIAIOT C
KOOPJMHATAMU TIOIFOCA SKITUITUKH.

DTO MOIHOCTHIO COOTBETCTBYET TEOPUHU TOTPAHUIHOTO CIIOS
IOTOKa ra3a, oorekatomiero map (puc. 2.12) [18, c. 227-232].
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Puc. 2.12. Ofrexanne mapa ra3oBbIM MOTOKOM: ¢ — HallpaBJICHUC
MOTOKOB; O — OJIopa W3MEHEHUS] OTHOCUTEIHHOW CKOPOCTH IOTOKa C

YBCJIMYCHUEM PACCTOSAHUA OT ITOBEPXHOCTH 1Iapa



46 I'maBa 2.

IIpu oOTekanmm mapa ra3 oOpa3yeT MOTPaHUIHBIA CIOU, IPHIEM
Oy xaifiie K TOBEPXHOCTH TeJla CIIOW JBMKYTCS BMECTE C IIapoM, a
OTJaJICHHbIE HMMEIOT HEKOTOPYI0 TMPOMEXKYTOUHYIO CKOPOCTh, HpH
9TOM, HAYHMHAas ¢ HEKOTOPOT'O 3HAUYEHHsI, CKOPOCTh ra3a COOTBETCTBYET
€ro CKOpOCTH B CBOOOJHOM mpocTpaHcTBe. IHaue TOBOpA,
MOTPAHUYHBIN CIIOH MMEET ONPEEeNICHHYIO TONIIWHY, 3aBUCAIIYIO OT
napamMeTpoB U rasa, ¥ 1mapa.

B Toukax ¢ KooOpIMHATaAaMU OTHOCHUTEIBHO IIEHTPaJIbHON OCH
ra3oBOr0 IMOTOKA (orp = 109,6° MOrpaHWYHBIA CIIOH OTpPHIBAETCS.
Haunnast ¢ 95TOoH KOOpAMHATHI Ta3 JODKEH OBITh HEMOABMKEH
OTHOCUTENFHO Iapa Ha Pa3IMyHOM OT HEro PacCTOSHUH BIUIOTH JIO
OTOPBABIIIETOCS M MPOXOIAIIETO HA HEKOTOPOM PACCTOSIHUH OT IIapa
MOTPAaHUYHOTO CIIOS.

Ecnu map o0myBaercst TOTOKOM Tasa, TO Ha MOBEPXHOCTH IIapa
CO CTOPOHBI ATOTO TOTOKA JaBleHUEe OyaeT paznuuHeM [18. c. 277—
285] . B nmo6oBo# wacTH, HaXOAAMICHCS IO MPSMBIM BO3IEHCTBHEM
yaapa IOTOKa, NaBieHHe rasa OyneT moBeimieHo. Ha 3emue 3T0
cooTBeTcTByeT obmactu CeBepHOTO JlemOBHTOrO OKeaHa, MaTepUKH
CIOJ]a IPOHUKHYTH HE MOTYT, TaK KaK IMOBKIIIEHHOE JaBlieHUe 3(pupa B
aTol oOnacTu OymeT uXx oTonBurare. Jlamee 3¢QupHBIA MOTOK
oOTekaeT 1Iap, 00pa3yeTcs TpajlieHT CKOPOCTEH B IOTPaHUYHOM
clioe, a, CIIeIOBaTeIbHO, IOHMKEHHOe naaBieHne. Ha 3emie 310
NpUBEeT K TOMY, YTO W3 oOyacTeil Oojiee BBICOKOI'O JaBJICHUS B
HOxHOM monymapun MaTepHKH IOCTEIIEHHO CMECTATCS B 00IacTh
MTOHIKEHHOTO JaBieHns B CeBEpHOM MOIYIIaprH, KOTOPOE OKAXKETCS
HECKOJIbKO BBHITSIHYTBIM MO cpaBHeHHIO ¢ FOKHBIM moxymrapuem. B
pe3ynbraTe 3emils JOJDKHA TPUHITH (GopMy HEKOTOpOro MomoOus
IpyLIM, 9TO U MMEET MecTo Ha camMoM Jene: CeBepHOE MOylIapue
BHITSIHYTO 110 cpaBHeHUI0 ¢ HOxubiM Ha 400 M, Takas ¢opma 3emim
noJyuyusia Ha3BaHue reouza (puc. 2.11)

OOrekanne 3eMHOro mapa 3(QHUPHBIM TOTOKOM TPHBOAHUT B
paiione IOkHOTO TmONFOCAa K BO3HUKHOBEHHIO IPHUCOEIUHEHHOTO
BUXps TOopounainbHOH ¢opmbel. Ock 3TOro Topowna OyAeT HMETh
MOCTOSIHHOE TAJIAKTHYECKOE HaIpaBJICHUE, a caMU TMOTOKH 3dupa
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BUXpAd OyqyT BOBIEKaTb B CBOE [BIDKCHHE AHTApPKTUYECKHE
BO3/IYIIHBIC MAaCCHI aTMOC(EPHI.

OOpa3oBaHue  TOPOUAATIBHOTO  MPHUCOCJMHEHHOTO  BHXDS
HOATBEPKICHO MozienupoBanueM (puc. 2.13).

Puc. 2.13. O6Texanue mapa norokamu ra3a npu Re= 500

Bosnymssie Macchl, MOMaBIINe B 30Hy  3(hupHOTrO
NPUCOEAMHEHHOTO BHXpPS, OyAyT LUPKYJIUPOBaTh, MPOXOAWTH HAaJ
OKEaHoM, IJe OoHH OynyT HaOupaTh BIary, a 3aTeM, HOJHUMAsSCh B
cTparocdepy U oXaxkaasch, OyayT HarHETaTh Ty/1a BO3YX, IIOBBIIIAs
JaBJICHHUC, U BI)I6paCLIBaTb BJIary B BUAC CHETa YK€ Ha CaM HCI[OBLIﬁ
Matepuk. OIHAKO 3TO TPOUCXOAUT TONBKO 3uUMON. OOBICHEHHEM
9TOMY MOXKET CIYXXUTb TO O6CTO$[TCJII)CTBO, YTO 3UMOH BO3OYyX
HIDKHUX CJIOEB aTMOC(epbl X0JI0JHEE, a, CIIeI0BAaTEIbHO, U INIOTHEE.

[InoTHOCTH BO3AYXa IPU OJHOM M TOM K€ JABJICHHM TEM BBILIE,
YyeM HIDKE TeMIepaTypa:

ps = pso To/T

U npu atMocepHOM JaBJIEHUH M JieToM mpu Temnepatype 0°C
cocrapisier 1,2928 wr/m?, 3umoii xe mpu —60°C cocrasisier 1,656
kr/M?, T.e. B 1,28 pasa 6osbiie. [TOCKOIBKY YHCIIO MOJIEKYIT BO3yXa B
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eauHulle o0beMa yBEJIMYMBAeTCs, TO M CyMMapHas Cuia,
BO3/ICHCTBYIOIAsl HA HETO CO CTOPOHBI IPOHUKAIOIIUX B 3TOT 00BEM
MOTOKOB 3(Hpa MPONOPIHUOHATBHO YBEINUNBAeTCA. Bo3Iyx HaUMHAET
3aXBaThIBATHCS MPHUCOCTUHEHHBIM J(QHUPHBIM BHXpEM, pa3BHUBAETCS
TOPOUAATBHBIM BO3AYLIHBI BUXPb, M J3TOT IPOIECC HApacTaer
JAaBUHHO. OTO COOTBETCTBYET MACHCTBUTENBHOCTH, TaK Kak B
AHTapKTHIIE BCerja CTOMT YCTOWYMBBIM aHTUIUKIOH, a 3UMOH
IPAaKTUYECKH BCE BpEMs HICT CHEr, HapalluBasl JIEASHbIE MAaCCH,
KOTOpbIE IIOCTETIEHHO CIION3AI0T K OKEaHy M OTKAJIBIBAIOTCS, 00pasys
aiicOepru. B ceBepHO# yacTh AHTapKTHIBI TOCTIOACTBYIOT 3arajHble
BETPBI YaCTO yparaHHoii cuisl [19].

B Tex Mecrax, e NMpHUCOCAMHEHHBIH BHXph d(dupa Hamboiee
ONM3KO KacaeTcsl MOBEPXHOCTH OKeaHa, BOSHUKAIOT TypOyJIEHTHOCTH,
YTO TPUBOJUT K BOJHEHHUIO BOJIHBIX MAacC, HAXOAALIMXCS B 3TOM
paiioHe. 31ech AyIOT YCTOWYMBBIE 3allaHbIe BETPBI, YTO OOBSICHACTCS
nposisneHneM cuil  Kopuomnunca, BbI3BIBa€MBIX  OTHOCHUTEIBHBIM
nepeMenicHrueM 3(upa U BpalleHueM 3eMId. JTO U eCTh «PEBYIIUC
COPOKOBBIE», KOTOPbIE aKTUBHO MPOSBISIOT ce€0sl B 3MMHHUNA NEPUOL.
Jlerom Bce ycnoKamBaeTCsl, YTO TOBOPUT O TOM, YTO C IMOBBIILICHHEM
TEeMIIepaTypsl BO3AyXa M COOTBETCTBEHHO C YMEHBIIEHHEM €ro
TUIOTHOCTH BO3AYIIHBIE MAacChl YK€ HE 3aXBaThIBAIOTCS 3()UPHBIMU
MMOTOKaMH C TaKOH CHUJION, 9TOOBI 00pa30BaTh YCTONYNBEIN BUXPb.

[TonoOHoe sBIEHHWE OTCYTCTBYET Ha IUIAaHETAX C MOHMKCHHBIM
JaBiieHreM atMocdepsl, HanpuMmep Ha Mapce, HO MOXKET UMETh MECTO
y IUIaHEeT ¢ OOJBLION IUIOTHOCTBIO aTMOC(Ephl MpHU MOHWKECHHOU
TeMIeparype.

B coueranuu ¢ nornomenueM 3¢gupa 3emiiel, NPUBOIAIIMM K e
pacUIMpeHnIo, HapallMBAaHUIO MAacChl, 3aMEIJICHUIO BpalleHHU,
CIIPEeauHTY (pa3aBUTAHUIO) MAaTEPUKOB APYT OT Apyra, oOpa3oBaHHUIO
cucTeMbl pU(TOBBIX XpPeOTOB, pa3JBUTAaHHIO OKEAHCKOTO JHA U €ro
cyOaykuuu  (MOAIOJI3AHUIO) TI0JI MATEPUKOBBIC IUIMTHI, OOIIas
KapTHHA IPUYHH CTPOEHHSI 3eMJIM CTAHOBHUTCS 00Jiee OHSITHOM.

W3 W3M0KEHHOTO BBIIIE BHITEKAIOT CJIEACTBUS, HOCALINE
MPUKIIAIHON XapakTep.
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1. B Hacrosmee Bpems OOHApyXeHO, YTO ONTHYECKHE U
pauoIOKaIHOHHBIE BEICOKOTOUHBIE H3MEPECHUS TIOJIOKEHHUM TUTAHET U
UCKYCCTBCHHBIX  CIYTHHUKOB  3€MJIM  JIAlOT  HECOBMECTHUMbIC
pe3ynbTaThl. PacxoxieHue B pe3ysibTaTaX U3MEPEHUN  J1aeT
BEJIMYHMHBI, CYNICCTBEHHO OONBIIME, YEM O3TO CIeQyeT U3
CYMMHPOBAHHUSl MPENENbHBIX  IMOTPEHIHOCTEH  00OMX  METOJIOB.
[Ipencramnsiercss, 4YTO TNPUYMHON SBISCTCS HE Y4YeT BIMSHUSA
3(pUPHOTO BETPa, UCKAXKAIONMIETO 3HAYCHUS JaTbHOCTEH, MOTYYeHHBIX
PamruoIOKAIHOHHEIM MeTOIOM (puc. 2.14).
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Puc. 2.14. Pa3nnuynble un300paskeHMsi cnyTHHka: 1 — wucTHHHOE
MOJIOKeHHe, 2 — paJMOJIOKAIllMOHHOE H300pakeHue; 3 — ONTHYECKOoe
n3obpaxenne, 4 — paaMONOKATOp; S5 — TPUEMHHUK ONTHYECKOTO

n3oopaxenus; C — ConHue.

2. Cunraercs, 4to 3emiil MEHIET CKOPOCTh CBOErO BpallEHUs, U
3TH Bapuall CKOPOCTH HMMEIOT KaK CYTOYHYIO, TaK U TOJOBYIO
MEPUOJUIHOCTD. D1H BbIBOJABI CACJIaHbBI HA OCHOBE ACTPOHOMHYCCKHUX
HaOmronenui. Ha camom gene mmeer Mecto CHOC (JOTOHOB CBETa B
pesynbTaTe 001yBa 3emiin 3QUPHBIME TOTOKaMH. [TocKonbKy 3eMHOMN
map B pa3HO€ BpeMs CYTOK M B pa3HOE BpeMs Tojla OpPUEHTHUPYETCS
OTHOCUTENFHO TalaKTUYEeCKUX W COJHEYHBIX IOTOKOB 3¢upa Io-
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pasHOMY, TO M CHOC cBeTa OyzneT pa3HeiM. Cama ke 3eMJIs BpalaeTcs
paBHOMEpHO, IIOCTENIEHHO 3aMeAJsisi CBOE  BpallleHHE H3-3a
YBEIMUYEHHS MacChl CO BpEMEHEM BCIIECACTBUE MOTIIOIIEHHS dupa.

3. Bce BiusiHuA, oka3piBaeMble COJIHIIEM Ha 3€MHBIE MPOLECCHI,
INPOMCXOAAT TIOCPEACTBOM IPOMEXYTOUHOH cpensl — 3dupa.
Y4yuThIBas, 4TO BCE MPOLECCHl HMEIOT HHEPLUUOHHOCTh, MOKHO
yTBEepXKIaTh, YTO W IIOObIe mpouecchl Ha 3emie OyayT HMETh
3ama3bplBaHUsl OTHOCHUTENIPHO HW3MEHEHUH mapaMeTpoB 3¢upa B
OKOJIO3EMHOM IIPOCTPAHCTBE, BbI3BaHHbIE Ipoueccamu Ha CouHIe
WIA WHBIMH  BO3JIEHCTBUSIMH JApPYIMX KocMuyeckux Teix. [lo
NpeaBapUTEIbHBIM JaHHBIM, 3allaC BPEMEHHU B TaKUX CIydasX MOXKET
COCTaBJISITh HECKOJIBKO MECSIIEB, @ BO3MOXKHO, M 00JbIIe. DTO 3HAYMT,
YTO MCCIICAOBAHMS U PETYJISIpHBIC HAOMOJeHNs 32 3QUPHBIM BETPOM U
napameTrpamMd 3gupa B  OKOJO3EMHOM TPOCTPAHCTBE MOTYT
UCIIOJIB30BaTbCs B KayecTBE  JIEMEHTOB  IPOrHO3a IS
OPEOTBPAIICHUs] WJIM XOTS Obl MHUHUMM3ALUM HETaTHBHBIX
MPOIIECCOB, KOTOPHIE MOTYT BBI3BaTb Ha 3eMJie KOCMHUYECKUE
BIIMAHUS. MOXKHO C YBEPEHHOCTBIO YTBEPKAATh, YTO €CJIN OBl UMEICS
nporHo3 HaBoaHeHuil B EBpone B aBrycte 2002 r., TO pyKOBOAUTEIN
CTpaH ycrnenu Obl IPUHATH HEOOXOAUMBIE MEPBI JIJIsl IPEJOTBPAIICHUS
Toro ymepba, KOTOpOe OHH IIOHECIH B pe3yibTaTe IOJHON
HEOXXHIAHHOCTU mpoucmennero. Takum o0pa3oM, HE0OXOAUMOCTh
WCCIIEIOBAHUSI COCTOSIHHS A(QHUPHBIX OTOKOB M A(UPHOTO BETPa, €TO0
CKOpPOCTM W  HampaBJCHUS B  OKOJO3EMHOM  IPOCTPAHCTBE
nproOpeTaeT CTpaTernyeckoe 3HaUeHuE.

4. MOXHO TaKkKe CUUTATh BIIOJIHE BEPOSITHBIM, YTO CHJBHBIC U
NPOTSKEHHbIE BO BPEMEHHM BO3MYIICHHS B OKOJIO3EMHOM 3QHpe
MOT'yT CEpPbE3HO IIOBJMATH Ha KIMMAaTUYCCKUC OCO6CHHOCTI/I,
HampuMep, Ha Te, KOTopbIe yxke HabmogatoTces B 2002 r., koraa Ooypu,
yparaHsl ¥ JINBHU oOpyuinck Ha EBpony 1 B To ke Bpems B MHauy,
OXHJIaBIIIeH OOBIYHBIC MYCCOHHBIC TUBHU, HACTYIIIJIA 3acyXa. MOXHO
TaKXe IMpeanojaraTb, 4YTO I€PEMAarHUYMBAaHHE CIOEB IOPOL,
00HapyKEHHOE T€0JIOTaMHU B PSJ PailoHOB, SBJISETCS CIEACTBUEM HE
MepeMarHiurMBanmsi Bcel 3eMIIM, a JIMIIb MECTHBIX HW3MCHCHHIA,
CBSI3aHHBIX C NMOJOOHBIMH K€ BO3MYIICHUSIMH 3QHUPHBIX TTOTOKOB.
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Buoieoowr

1. B Hacrosmee BpeMsi pa3BuTa 3QupoanHaMuYecKas KOHLIETINS
yCTpoiCTBa (PM3NYECKOTO MHUpPA, OCHOBAaHHAs HAa TPEACTABICHHUAX O
CYIIIECTBOBAaHWW B TPUPOJE Ta30MOA00HOTO 3(upa, SIBISIOIIErocs
CTPOUTENIbHBIM MAaTepUaoM Ul BCEX BELICCTBEHHBIX OOpa30BaHUIL
OT DJIEMEHTApHBIX YacTHIl BElIEeCTBa 10 BceneHHOH B 1eoM, Te WIH
uHble (OPMBI JABHXKEHUS KOTOPOro OOYCIOBIMBAIOT BCE BUBI
¢bu3nuecKuX B3aMMOACHCTBUIN BEILIECTBA M BCEX BUIOB (DU3MUYECKUX
ABNCHUH. DQPUpPOJMHAMUYECKAsT KOHUEMUHUS IO3BOJISIET BBISICHHTH
BHYTPEHHHI MEXaHU3M JIIOOBIX KOHKPETHBIX (PM3MUECKUX SBICHUH H,
TEM  CaMblM,  ONpENEeNUTb WX  (PU3MYECKHE  IPUUIMHBL
OdupoanHamuyeckass ~ KOHIEMIHUS  IO3BOJIIET  paccMaTpuBaTh
HETaTHBHBIC SBJIICHUS, BKIIOYAas aBapud W KatacTpobl B paMmKax
CHCTEMBI «4EJIOBEK — TEXHUKA — IPUPOAA».

2. B cootBercTBuM ¢ 3(UPOANHAMUYECKUMH IPEACTaBICHUSIMU
BCE HEOECHBbIC TeJla, B TOM YHUCIIe M 3eMIIsl HENPEPHIBHO MOTJIOMIAIOT
3Hp U3 OKPYXKAIOLIETO MPOCTPAHCTBA, HAPAIIMBASL TEM CAMBIM CBOIO
Maccy, KoTopasi B ee HelIpax TpaHC(hOPMHUPYETCS B BEIIECTBO. DTO
3HAYUT, YTO TaKWe INPOLECcCH OYAyT CYyIIECTBOBATh HPAKTHUYECKH
BEYHO, 0 KpaifHel Mepe, 10 TeX IMOop, MOKa CyIIECTBYeT 3eMiIsl Kak
IUIAHeTa W 4YTO, CJIEAOBATEIbHO, KOHLENLHUS TIeOJOrMYecKOi
CTAOMIBLHOCTH 3eMIM JOJDKHA OBITh 3aMEHeHa Ha KOHLEIIUIO
JTUHAMHYECKOTO pa3BUTHUS 3EMIIH.

3. Ha dopmy 3emHOro mapa u Ha TIPOIECCHI, IIPOUCXOIAIINE HA
3eMie, CYILIECTBEHHOE BIMSHHE OKAa3bIBAIOT 3(UPOIUHAMUYECKUE
MPOIIECCHl, MPOUCXOAAIINE B OKPYKAIOIIEM 3eMITI0 MTPOCTPAHCTBE, B
YaCTHOCTH, OJ(HPHBIA BeTep, COCTABISIOIIAE KOTOPOTO HMEIOT
rajakTHYecKoe M  COJIHEYHOE NPOHMCXOXKIeHHWe.  PerymsipHoe
ucclieIoBaHue S(PHUPHOTO BETpa M €ro BapHaluid B OKOJO3€MHOM
IMPOCTPAaHCTBE IIO3BOJIUT JOITOJIHUTH CYHICCTBYIOIIINE METOAbI
NPOTHO3UPOBAHMSI T€OMATOICHHBIX SIBJICHUN HOBBIMH 3(PPEKTUBHBIMU
METOAAMHU.
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I'1aBa 3. HekoTopble 0c00€HHOCTH CTPOEHUS
3emuin 1 YPUpPOAMHAMMKA

3.1. H3 ucmopuu npedocmasnenuii 0 cmpoenuu 3emau.

CornacHo runpocratuyeckoil mogenu akaaemuka O.1O.Imunra
[1] mpomomkaBiiasicsi Kakoe-TO BpPeMsI aKKPEIUsi HECOPTUPOBAHHOTO
BEIeCTBA TUTAHETHI TIPH JOCTIHKEHUH KPUTHUECKOTO painyca MpuBela
K 3QQeKTy rpaHINO3HOr0 OOPYIICHNS U YIUIOTHEHUS (CXJIOTBIBAHMS)
9TOrO BEUIECTBA, B pe3yJbTaTe 4Yero MpOM3OIIeN AWHAMHYCCKHN
pasorpeB BIUIOTH 110 pacipiaBieHus. [locme sToro B Teie IUTaHETHI
Hayanach TpaBUTAlUOHHAas Jaud¢epeHnuanss BelmecTBa, H Yy
ITpotozemnu oOpaszoBanace ropsyas arMmocdepa. [lamee criemyrot
pasiuYHBIe BapHWAHTHl 30HHOW IUTaBKH. HempeMeHHBIM BO Bcex
BapHaHTaX CYMTAIIOCh OJHO: C MOMEHTa TUHAMHYECKOTO pazorpeBa
pasBUTHE 3eMIIH IIJIO TOJBKO IO JTMHUU NOTEPH UCXOAHOM SHEPTHH, K
OCTBIBAHUIO U YIUIOTHCHHIO.

B pesynbTare aTux mpormeccoB y 3emiu chopMHUpOBaIach TBEpAAS
KOpa, TOKPBIBAIOIIUE €€ TEIUIble MOPCKUE OacCeWHBI W YIIEKHCIIO-
azoTHas atMocdepa. A nmanee, OKOJIO 3 MIPA. JIET HA3ad, MacCOBOE
o0Opa3oBaHHe TPOCTEUIINX CTPYKTYp 3eMHOBOAHOro bMOCa Hauano
CHHTE3UPOBATh U3 CBSI3aHHBIX (POPM MOIEKYISAPHBIA KHCIOPOI, YTO U
ONpeIeNTUIIO BCE YCKOpSIOIIeecs pa3BUTHE BCEro >KMBOro. Benmom
TBOPEHUS BCETO OKOJIO MIJUTHOHA JIET Ha3aJ| CTaJI YEIIOBEK Pa3yMHBIH.

Brineunytas eme B 1906 r. amepukanckuM yueHsiM [.D.Pugom
TUIIOTE3a CKATUS — CXPYIYMBAHUS — YIIPYTroil OTAAYU B MOPOJAX Kak
npuuuHe 3emnerpsicenus (3T), cTama OCHOBHOM celcMOIOrHYEeCKOM
napagurMoit Ha 1enblii Bek [2]. IlpuHIMOMANIRHO 3Ta THIOTE3a
OnHpanach Ha UK CTAlMOHAPHOCTH 3€MIIH B LIEJIOM.

Janexo He Bce ydeHbIE MEepBOil MOMOBHUHBEI 20-TO BEKa pa3ieiisuiv
MIPENICTaBIeHUsT O CTaOWIbHOCTH T1aTgopMm. Yke B Hadaje BeKa
CYIIIECTBOBAJIO MPEJICTABIIEHUE O TOM, YTO PEKH Ha MaT(popmax TeKyT
MO pa3iioMaM, pPa3leiSIONIUM KOHCOJIMAUPOBAHHbBIE OJIOKH 3eMHOMN
Kopbl. CTpyKTypa «KOJIOTOTO JbJa» COCTaBJISAIOMIHUX IUIaThopMy
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0JIOKOB OIIpEeZIeIsIeT XapaKkTep 3ajJeraHus MOpoJ OCaJ0YHOIo uexja U
COCTaBJIsICT OCHOBY yueHus o pamusax. Axamemuk H.C.Illarckuii BHec
0coOblif BKJIaA B omucaHue MophocTpykTyp Pycckoi maTdopmer
(aBmaKoreHbl, OUANUpPBI, MaJOAMIUIUTyIHBIE CyOBepTHKaJIbHBIC
pasoMbl M Op.). VHCTpyMEHTaJIbHO 3TH  JOJITOXKUBYIIHE
reoAMHAMHUYECKHE CUCTEMBI CTaJIM KapTHUPOBATHCS TOJIBKO B CEPEANHE
80-x ronos.

I'pomManHyro posb B pa3BUTHM HOBBIX 3HAHUHA O 3eMJje ChIrpanu
pe3ynbTaThl UCCIIEIOBAaHNI IO MOWCKY ypaHOBBIX pyx (1947-1963) ¢
MOMOIIBIO  OmpelesieHus — renus,  0o0Jajgaromero  BBICOKOH
NPOHHULAEMOCTbI0. JleTanpHble HCCIEeOBaHMS Jake Ha YpPaHOBBIX
MECTOPOXKACHUSX KaXKIbI pa3 IIOKa3bIBallM, 4YTO MaKCHMaJbHbIE
KOHIIGHTPAIlMX TelIHs CBS3aHBl HE C JIOKAJIBHBIMH, AaXE OYCHb
OoraTeIMu pynam, a C OOpamMIISIOIIMMH HX YHacJeIOBaHHBIMHU
AKTHBHBIMH pa3ioMamMu. IlpumdeM aKTHBHBIA (PacKpBITHIA B
HACTOSIIIEE BPEMS) XapaKTep Pa3IoMOB OJHO3HAYHO OLEHHUBAJICS IO
SUAIOIINUM B HUX OTACJIBbHBIM TpCHIUMHAM, II0 UX BOI[OI‘a?:OOGI/IHI)HOCTI/I
U 10 caMbIM MO3OHMM (opMaM YacTUYHOTO MHUHEPAIBLHOTIO
3aI10JTHEHUS.

B pesynbrare Oblia Moka3aHa 3aKOHOMEpHAs CBSI3b aHOMaIHMN
reausa ¢ FJ'IY6I/IHHBIMI/I AOJTOKUBYIIMMU pas3jioMaMHM MW KOCBCHHAasA
CBSI3b C HAXOIIIUMHCA B TEX K€ Pa3loMax SHIOTCHHBIMU pPyJaMH.
dazoil — HOCHUTENEM TeHs SBIISIOTCS KUJIBbHO-TPCHIMHHBIC BOJbLI U
PaCcTBOPEHHBIC B HHUX TIa3bl FJ'IY6I/IHHOI‘O MPOUCXOXKACHUA, CpCau
KOTOPbIX Ha NEPBOM MECTE€ CTOMT a30T, 3aTeM — BOJOPOA. Takum
o0pa3oM, Tenuil CTAHOBUTCA YHUBEPCAIbHBIM  HHIUKATOPOM
TTyOMHHBIX, TIPOHUIIAEMBIX (YTO 3HAYUT — COBPEMEHHBIX) aKTHBHBIX
paznmomoB. Ha 3tom ocHoBanuu B 1963 1. BUMC — BcecorosHsrit
MHCTUTYT MHHEPAJbHOTO CBIPbS Hadajl pPErHMOHAJbHYIO TI€IHEBYIO
CHhEMKY, OKa3aBIIyIOCS OJHUM W3 Hanboliee d3PPEKTHBHBIX CIIOCOOOB
CTPYKTYpHOT'O  T€OJIOTHYEeCKOro  KaptupoBaHus. B 1969 .
3aKOHOMEpHasl CBSI3b HUCIIyCKaHMS Telusl C TeOJOrMYeCKHMU
pasiioMaMu ObljIa 3apEerHCTPUPOBaHA B KAUECTBE HAYYHOI'O OTKPBITHS
No 68 «3akOHOMEPHOCTh paclpeecHus] KOHIIEHTPAIM Temus B
3eMHO#1 Kopey» ¢ mproputeToM ot 30 aexadpst 1968 r. [3].
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B xoMImekcHbIX (Ha 0a3e Teus) NCCaeI0BaHnusIX, HadaTelX B 1976
T. ¥ IPOJIOJDKABIIMXCS TPH T0J1a OBUIO OKA3aHO CIIEAyIoLIee:

1. QusmKa 3eMIeTpsCEHUH HE Ta, KOTOpas Mpearonaraiach paHee,
UCXOJISl U3 MPEICTABICHUN O JJABUHHO-HEYCTONYMBOM TpeIInHOOOpa-
30BaHUS U IWIATaHCHO-AU(Y3HOHHONW MOMENIe odara, OCHOBaHHON
Ha CXPYNUUBaHUM (T.C. YCHJIMBAIOLIMXCS B XOJZIE BO3PACTAIOLINX
JUHAMUYECKUX HArpy30K aKyCTHYECKMX LIYMOB H (DOPHIOKOBBIX
TPECKOB) TOPOJ JTIOO0OTO cOCTaBa B 0OJACTH TBEPIOW 36MHOM KOPBI
(mpumeprO 10 50 KM TITyOHHO);

2. MeXaHU3M 3eMJICTPSICCHUI, OCHOBAaHHBIX Ha TEX XK€ MpeCcTaBe-
HUSIX, HE TOT;

3. IpUHUMABILHIICA 3a IPEABECTHUK 3eMIICTPSICEHUI «00pas» CBA-
3aH C MaJOM3BECTHHIM T'€OAMHAMHYECKHM MPOLIECCOM BO3MYILECHHS
BCEX TEeO(PH3MUYECKHX IOJNEH M Cpel C BBIXOJOM Ha MAaTOJOTHIO.
Oxkazamoch, 9YTO 3TOT «00pa3» YHHBEPCAIBHOTO TIyOHMHHOTO
mporecca, INPOUCXOIAINEro, B TOM YHCIE, M B acCCHCMUYHBIX
YCIIOBHSIX.

B nagane 90-x romoB o0beM wWH(MOPMAIMU O TPUHIUITHATIHLHO
MHOM CTPOCHHMH 3eMJIM JOCTUI KPUTHYECKOTo 3HaueHus. biaromaps
rapasuieibHbIM HCCIIEIOBaHUSIM E.B.bapkoBckoro (UD3),
W.I1.KombuoBa (MOUW), H.C.llanosanoBoii (I'mmpomerueHtp),
b.Y.Pomnonosa (MUDU) u apyrux craso MOHATHO, YTO 3eMIIs
SBJISICTCS TPUHLUMIHMAIBHO HWHOW 10 OpraHu3aldil W SHEpPreTHUKe
cuctemori. B ato xe Bpems W.JL.Tydensn (MD3) coBmecTHO co
creunamuctamu HIIO «JIyuw» Munatoma P® skcnepuMeHTanbHO
MIOKa3aJjl, YTO MPU MOBBIIICHHBIX TEMIIEPAType U JaBICHUN BOLOPOI U
Tl PacTBOPSIOTCS HE TOJBKO B YPaHOBBIX pyJax, HO U BO BCeEX
KpHCTAIHYeCKHX (opMax MHHEPalIoOB M TOPOA, Mpeodpasys HX B
MeTacTaOMIIbHBIE YHEPTOHACHIIIEHHBIE CUCTEMBI (IPeo0pa3oBaHus 110
cxeMe «(pHU3NUECKOW B3pBIBUATKWY). TeM caMbiM 3TH aBTOpPHl Ha
HOBOM YPOBHE BOCIIPOM3BENIM pe3ysbTaThl 3KcmepumMeHToB O.K.
I'epmuara  (Papmesbrii  wHctHTyT), JLJLIloxmna  (MI'EM),
B.B.Uepasianiera  (I'MH), K.Il.®nopenckoro (I'EOXW) wu
A.}O.Hamuora (HedtsHoit mHCTHTYT), mpousBonuBimxcs B 1930-
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1960-x romax, Ha KOTOpPbHIC B yrape aMEPHKaHCKHX IICEBIOOTKPBITHIMA
HUKTO HEe 00paTHIl BHUMAaHHS.

Baxnyro ponb B uH(pOpPMAIMOHHOM  B3pBIBE  ChHIrpaja
MexayHaponHast — HayyHas ~— koH(epeHumsa — «[eodpusuka u
coBpeMeHHBIH Mupy», mposenenHas 9-13 asrycra 1993 r. 8 MI'Y. B
CcOOpHHKE TE3WUCOB OKa3aJloch OKoJo 20 COOOIeHMM, B KOTOPHIX
3eMJiIsl XapakTepH30Balach YK€ COBCEM HE KaK «MEpTBas KaMEHHas
TBepAb». B sHBape 1998 T mpommio cosemanme Ha TeMy « [ eKTOHMKa
¥ TeoauHaMHuKa: oOmme W permoHanbHBIe actiekTel»y (IMH, TEOC
MI'Y). OcoObiii unTepec npexacrapnser pokian H.M.IlaBnenkoBoit
(UD3) «CelicMmuueckie MOJAEIH 3€MHOW KOPBI M BEpXHEH MaHTUH H
WX Te0JIoro-Teopu3ndecKast TPaKTOBKAY.

Bo Bropoii momoBuHe 20-ro  cTOJETHS ~ HEKOTOPHIMU
UCCIIEIOBATENAMU  pa3paboTaHbl (QHU3MYECKHE W MaTeMaTH4ecKue
MO/JIEJIH TeOTIATOTeHHBIX SBJICHHIA.

B pabotax Urops Konecankosa (Pycckoe ¢usndeckoe 0011ecTBo)
W3JI0)KEH MEXaHM3M IUKJIMYECKOro cOpoca MarHUTOINEKTPHUYECKOM
SHEpPTUH ITUTAHETHl B BHJIE HEJIWHEWHBIX M JHUCKPETHBIX MPOIECCOB,
00YCITOBIIGHHBIX «KBAaHTOBAHHOCTHIO» YTINIa HYTallMd OCH BpAIICHUS
3emin. Konnenuus KonecHukoBa yJ0BIE€TBOPUTENBHO COMPSTraeTcs ¢
ANEKTPOMArHUTHOW MOJENbl0  (ha30BO-UMMYIBCHOTO COOCTBEHHO
MOJIEBOTO TIpocTpaHcTBa 3eMin npodeccopa MOU Uropst Kombuiosa.
W3 mnocnemHedt ciemyer HaauuMe OCOOBIX KBaHTOBBIX TOKOB,
3aMBIKAIONIMXCSI B OOJNACTH TEKTOHWYECKUX pa3ioMoB, B obiactu
TaKUX Pa3JIOMOB MPEIOJaraeTcs MEePeKOMMYTAlUs TEJLUTyPUIECKIX
TOKOB W COpOC PHEPrHMH B BHJAC HM3IYYCHUH W yEeIWHEHHBIX BOJH-
TIa3MOUJIOB.

[TogOOHBIX TEOPETHUECKUX IOMCKOB MHOTO, HAlpUMeEp, MOJEINb
AIIEKTPUYECKOTO B3aWMOICWCTBHAA 3eMJIM C BepXHel woHochepoit
noctpoeHa JIbBoMm IloxmenbHbiX. Ilo ero skcrnepuMeHTaIbHBIM
JAHHBIM DJIEKTPUYECTBO BOOOINE WIpaeT BEAYIUIYIO pOJb BO
B3aMMOCBSI3AX TeO(PU3NIECKIX M aTMOC(EPHBIX MPOIIECCOB.

Teopernueckue WCCIEAOBAHUS TIOATBEPKAAOTCA OSKCIEPUMEH-
tanbHbiMU HaOmogerussMu. Cotpyauuk [[THUMMam Komuueckoro
Hentpa nmenu Koponesa Annpeit HeBckuil KOIMYECTBEHHO omucal
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¢m3uKy pamuonayssl, BOZHHKAIOIIEH NMPH BXOXKICHUH KOCMHUYECKOTO
ammapaTa B IUIOTHBIE ciiou atMmocdepsl. OOpa3yromuics Ipu 3TOM
MOTEHIMAJI OLIEHWBAeTCs B MWUIMApAbl BOJBT; CHUJAa TOKa
ompeJieNiieTcs Maccoi Tena. AHaMOTHYHbIE AP QEKTHI MOKa3aHbl U AT
METEOPUTOB, YTO IPUBOJUT K IEKTPOPA3PSIIHBIM B3pbIBAM OTPOMHOI
MomHoctu. Hampumep, mis TyHrycCKOrO METEOpPHUTa pacueTHas
MOIIIHOCTh B3pbIBa cOCTaBWia nopsaka 20 MEratoHH TpPOTHIIA.
['vuranTtckue mMOTEHIMATIBl BO3HUKAIOT TaKXe IPU HOJA3EMHBIX
aTOMHBIX B3pBIBaX, HpUYeM B (QHU3UKE oOdara 3eMIIETPACEHUH U
aTOMHBIX B3pBIBOB, 10 MaHHbIM cnenuanucta OU®3 PAH Hocuda
I'ydenbaa, Toxxe MHOTO 00ILIETO.

B 80-x rogax MHCTpyMEHTaJIbHBIE MHOTOKAHAJIbHbBIE KOCMUYECKHE
WCCIIEIOBaHUS OKPYKaloLIel cpelibl IPUOOpeNIn MacCOBBIA XapakTep.
Bo3moxHOCT CKaHUPOBaHU 3eMHOI MTOBEPXHOCTH
pacipocTpaHuiach Ha OOJBIIYI0 YacTh 3E€MJIM. XOTSA TaKOro pojna
HaOJII0EHHS 10 CYIIECTBY OBbUIM CIy4YalHBIMHU U Yallle BBINOJIHSUINCH
B paMKax MaJIOI/IH(I)OpMaTI/IBHI)IX " JaXe€ IICCBAOHAYUYHBIX MPOIrpaMMm,
HO JaX€ B HMX HE MOIVIM OCTAThCSl HE3aMEUCHHBIMU HEIMOHSTHBIC
«aHoManbHbIe» sBJIEHUSA. C y4yeTOM TOro, YTO HOAOOHBIEC SIBICHUS
PETUCTPUPOBAIUCH HA3EeMHBIMU M aBUAIMOHHBIME (BbIcoTa 10-12 kM)
PaaUOJIOKAIUOHHBIMY, PAJAUOPENIEHHBIMU U JIPYTMMH CPEICTBAMU
HaOIIOIEHN, MacCOBBII MHOTOKAHAJIBHBIA XapakTep WCCIETOBAHHUN
IIEpPEBEN PETMCTPALMI0 AaHOMAIMKA U3 CIIy4ailHOW B 3aKOHOMEPHYIO.
OcTaBanoch TOJNBKO YUYUTHCS UHTEPIPETUPOBATH TAKOTO POJia (aKThI
Y HaXOIUTh UX CBSI3M C NEPBONPHYMHAMH, a HE OTMaxuBaTbCi OT
MoCTymaIed WHPOpMaIMK, Kak 3TO CIYYMIOCh CO 3HAMEHHUTOU
¢pazoii kocmonaBTa Biamumupa Kosanéuka B 1977 rony. Bo Bpems
nojieTa KOCMOHAaBT cooOmmin Ha 3emimo «BuKy Ha MOBEpXHOCTH
okeaHa Oyrpel W BHaaWHbl», Ha 4Yro w3 L[YIla emy oTBermmu:
«Bomnopgs, TeI ycTan, oTAoXHHU!..»

'nmaBHBIM MemammUM (GakTopoM B MOJy4YeHUH HH(opMaIwH,
ABJSUIACh BE3Jecyllasi CEeKPEeTHOCTb, Hampumep, (akT nporudaHus
NPOTOHHOTO CJIOSI MOHOC(EpbI, 3apervCTPUPOBAHHBIA 1O MOMEHTa
YepHOOBUTECKON KaTacTpodbl, CTaJl M3BECTEH TOJIBKO Yepe3 6 JeT, a
CEKPETHBIE paHee CEeWCMOrpaMMbl, 3aperMCTPUPOBABIINE OIEpexa-
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I0Iee B3PBIB 4-TO peakTopa 3eMIICTpsICCHHE, OBLIM OOHAPYKECHBI H
IpeaHbl INIACHOCTH JIMILb uepes3 9 jer.

Tem He MeHee, B pe3yabTaTe MPOBEACHHBIX 3a nocneguue 20 et
20-ro cTomeTHsT MHOTOYMCIICHHBIX, XOTS M  Pa3pO3HEHHBIX
UCCIICIOBAHNI Ka4eCTBEHHO M3MEHMJIMCH MPEACTAaBIICHHUSA O IJIAHETE
3emist:

— BBISICHWJIOCH, YTO 3eMJIsl SIBJISIETCS MIPeeNIbHO SHEPTOHACKILICH-
HOW CHCTEMOH, YMEIOIIeW aKKyMyJIHpOBaTh M COPAchIBaTh SHEPTHIO
Pa3HBIMH CITIOCOOAMH M B pa3HBIX MacIlTadax;

— OTKPBITHE Ta30BOTO-TEJIMEBOr0 JIBIXaHUSl 3eMJIM MOIATBEPAUIO
MPOTEKAHUE «XOJOJHOTO» CHHTE3a XMMHUYECKHUX DIIEMEHTOB B HEApax
3emi 3a CUET IOTJIONMICHUS SHEPTHH BTEKAIOMIETO B Hee ddupa U3
OKpY’KaroIEro KOCMMYECKOTO MPOCTPAHCTBA;

— celicMHKa, Kak ()eHOMEH MPHUPObI, OKa3alach MPSMBIM CIEACT-
BUEM ()yHIAMEHTAJIbHBIX 3BOJIIOLIMOHHBIX IPOIECCOB IUIAHETHI M
TeHETUYECKH C HUMHM CBSI3aHA, KaK B IUIAaHE MEXaHM3Ma peaau3aluu
3€MJICTPSICEHUM, TaK U UX SHEPIEeTUKH.

IlocTemeHHO BBIACHSETCA, YTO HAJ IOBEPXHOCTBIO 3EMIIH
HAJIMYECTBYIOT HE TOJIBKO M30TPOINHBIC 3JICKTPOMArHUTHbIE U
IpaBUTAI[MOHHBIE TOJIS, KaK 3TO paHee Mpearoarajiock, HO M LEebIi
PN  CTPYKTYPHPOBaHHBIX MPSMOYTOJIBHBIMH  sSTYeHKaMHU-CETKaMU
MOJIEBBIX 00pa30BaHMI HEU3BECTHOW NPHUPOABI M HPOHCXOXKICHHUS.
OTH 3HEpPreTHUecKrue CETH OMPENeNAI0TCs MOKa TOJIBKO C MOMOIUIBIO
Ononokanuy, (U3MYECKU MEXaHH3M KOTOPOH  COBpEMEHHas
OpPTOAOKCAJIbHAsE HayKa OOBSACHUTH HE B COCTOSHUH. A TOCKOJIBKY
METOAbl  OMOJIOKaIMM  NPOJOJDKAIOT — OCTAaBaThCAd  JTOCTATOYHO
CyObEKTUBHBIMH, TO U JIOBEpHE K HUM CO CTOPOHBI HAYYHBIX KPYroB
OCTaBJIsieT JKeJaTh JIy4llero, M 3TO OJHA W3 OCHOBHBIX IPHYUH
MOBEPXHOCTHOTO  HCCIIEOBAHUSI  CNAa0bIX TOJNEBBIX  CTPYKTYP,
BCEBO3MOXKHBIX IOJIOC, JIMHWUH CeTel, 30H M JAPYrux 0O0pa3oBaHMIA
Jns Hayku OKa3aloch COBEPIIEHHO HEO)KHMJIAHHBIM CYIECTBOBAHHE
MPSIMOYTOJIEHOM r1100anbHOR pemieryaTtoin CETH (POC),
OPUEHTUPOBAHHOW IO  CTpaHaM  CB€Ta, CO  CTOPOHAaMH,
HaIpaBJIeHHBIMU Ha CEBEP-IOT C IIaroM OKOJIO 2 M M BOCTOK-3amajl ¢
nraroM oxoso 2,5 M. Pemerku o0pa3yroT sHepreTHuecKue mioCKOCTH,
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UAYIINEe OT IOBEPXHOCTH BBEPX B KOCMOC, OTOOpakalOT OYEHBb
cia0pie QIIyKTyaIlui TPAaBUTAIIIOHHOTO TIOJISI M COMTPOBOXKTAIOIIIE MX
3JIEKTPOMArHUTHBIE MPOLECCH MEXKY 3€EMJIE U KOCMOCOM.

Nmes npuuyIIuBYIO BHYTPEHHIOD CTPYKTYpY H Pa3HYIO
BOCXOJSLIYK0 WIA HUCXOIALIYK) 3HEPreTUYECKYH) HHTEHCHBHOCTb,
momocel  PC  ycimoBHO  pa3meneHpl Ha  «IIOJIOXKHUTEITHHBIEY,
«OTpHUIIATENbHBIC» U «HEUTpaIbHbIe». CI0XKHAS CYNEPHO3UIIUS MOJICH
u y31moB PC obpasyer nuaroHaibHBIE CETKH W 30HBI, KOTOpPHIE, Kak
MIPEoNIaraeTcsi, SBISAIOTCS TEeONAaTOTEHHBIMH. OJTO OTHOCHTCS K
y37aM MPSIMOYTOJIBHEIX ceTok J.XapTtmana, ®.Ileiipo, 3.Burmana, k
IuaroHanpHbIM ceTkamMm M.Kypu u 1p. OTH 30HBI HEIPEPHIBHO
MONMUTHIBAIOTCA DHEPTEeTUKOW 3(PHUPHBIX MOTOKOB, MOCTYIAIONUX B
3eMJIr0 U3 KocMoca.

3.2. Dpupoounamuueckuii Mexanuzm «KpUCMAIIUYECKOU
cmpykmypuol» 3emau

Ionsatus o cTpykrype 3emiuu 3a mociaeanue 30 JeT U3MEHSIOTCS
KOpeHHbIM oOpa3om. llpencraBmenme 00 amop¢HOH, BO MHOTOM
OTHOPOJHOM CIIONCTON CTPYKType, O0pa30BaHHOW KOHJEHCAIHen
MEPBUYHOTO MBIJICBOTO 00J1aKa, MOCTEIIEHHO 3aMEHsIETCsl Ha BUJICHUE
3eMiln  KaK OIIPEAENEHHOI0 KPUCTAIMYECKOro 00pa3oBaHUs C
TpaHsIMM U y3JIaMH, T€03HEPreTHYECKUMHU JIMHUSMHA U IPOLIECCaMH,
MPOTEKAIOUIMMH TOJ] BO3JIEHCTBUSME re0(U3NIECKUX U KOCMHYCCKHX
(hakTopoB.

CerozHs HCCIIEAOBATEIN M300paKalOT KPUCTAIUIMIECKYIO MOJEIb
3emiu B BHZIE MKOCadpa-noaeKadapa, Gurypsel, cocrosimei u3 12-tu
MPABUWIBHBIX MNATHUYTOJNBHUKOB M 20-TH TpeyroapHuUKOB. O Takoi
¢urype 3emin, oOpa3oBaHHON Kak Obl 12-0 KycKamu KOXH, IHCAN
emte [1naron (puc. 3.1).
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Puc. 3.1a. KapkacHoe crpoenue 3emum: 3amannoe moiymiapue (mo
T'onuapoBy, Mopo3oBy 1 Makapogy)
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Puc. 3.16. KapkacHoe crpoenne 3emJiiM: BOCTOYHOE mouyiiapue (1o
I'onvapoBy, Mopo3oBy 1 MakapoBy)
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Hexotopeie uccimemoBarenu [4, 5] comocraBuimy reoloruyecKue
0COOCHHOCTH 3eMJTM M OdYard reo(PM3MIecKuX aHOMaui cHaJayia ¢
JoJeKa’poM (MHOTOTPaHHUKOM U3 ABCHAALATH MATHYTOJBHUKOB), a
NOTOM H C HWKOCadaApoM (MHOTOTPaHHHKOM W3  JBajlaTH
TpeyronpHUKOB). OHM  OmpemeNnwiIv, 4YTro Korma [nBa pebpa
MHOTOTPaHHUKA COBHAJAlOT C TAHYIIUMCS BIOJNb ATIAHTHKH
3HaMEeHUTBIMH CpeInHHO-ATIaHTHYECKHUM MOJBOJHBIM XpeOTOM, TO
OCTaJbHBIE  CPEIMHHO-OKEaHMYECKHe XpeOThl W THTaHTCKHE
HAapyIICHUS 3E€MHOW KOpBl COBIAgalOT C JpYyrUMH pedpaMu
nonexasapa. Ho ecnu yBeIMYUTh YHCIO TpaHEH B TMIIOTETHYECKOM
KpHcTaie 3eMIM B eClId COBMECTHTH C OCBIO TII00yca UKOcasp, TO C
ero pedpaMu COBNAIYT T€ XPEOTHI M Pa3lIOMBbl, KOTOPHIE HE COBITAIAIIN
C TpaHsSMH JoJieKa’apa. Bce 3TO HEABYCMBICIEHHO TOBOPHT O TOM,
YTO TEKTOHHYECKOE CTPOCHHE 3€MHOM KOpBI OU€Hb OJHM3KO K 3THUM
JIBYM MHOTOTPaHHHKAM.

VccnenoBanns 1mokas3aid, 9TO MPAKTUYECKH BCS BYJIKaHHYECKAs
A ceiCMHYECKasi aKTUBHOCTb 3€MIIA COCPCAO0TOUCHA Ha CThIKAX ILIUT,
a 3HA4YMT, HA peOpax THX MHOTOTPaHHUKOB. MarHWTHOE TOJIE TOXE
BIMCBHIBACTCS B HMX KoHpurypammioo. bomee Toro, B y3max 3Toi
CHUCTCMbI PACIIOJIOKCHBI BCC MHUPOBBIC LECHTPHI MAKCHUMAJIbHOI'0 H
MHWHUMAJIBHOT'O aTMOC(l)CpHOFO JaBJICHUs, a TaKX€ IIOCTOSHHBIC
palioHBI 3apOXKICHUS yparaHoB. M 4TO yAWBUTENBHO, MOCTOSHHBIC
BETPHI MIPEANIOYUTAIOT AYTh BIIOJIb pedep cuctembl. U He 00O0MBITHO
JIU, 4YTO paﬁOHbI, moJry4aroniju€e MakKCUMyM COJIHEYHOM paauannu,
TOXke 00mo0oBamy y31bl cucTeMbl. Camble OOJbBININE «COJTHEYHBIC
3aifauKn» OnectsT B y3nax 1, 17 u 41.

B y3nmax Takoro ruraHTCKOTO KapkKaca pacloiaratoTcsl HEHTPHI
MHUPOBOH pENUTHU W KYJIBTYphl, OOJNAcTH HEOOBIYHOH (ayHBI U
GIoppl, KpymHEHIHe 3aJeXH NOJNe3HBIX HCKOMaeMbIX H T. .
CHCI[yeT IMOAYEPKHYTh, YTO HMCHHO B Yy3JlaX IIATUYTI'OJIbHUKOB
HaxoJsTcs «Toukn» CaHjepceHa, Hauboliee SPKUM TMpeJICTaBUTEIEM
KOTOPBIX SIBISETCS, Hanpumep, «bepMyackuit TpeyrojabHUK», B
HOCJIETHEM HEOJHOKPATHO (PUKCHPOBAIUCH MCUYE3HOBEHHMSI KOopalieit
" CaMOJICTOB, U OTMCTUTD, YTO TOYKU IMEPECCUCHUSA OCHOBHBIX q)Hpr
KapKaca COBIAJAIOT C OKEaHCKMMH XpeOTaMu, IUIaHeTapHBIMU
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pas3jioMaMu, 30HaMH aKTHBHBIX IIOABEMOB U OILyCKaHHs 36MHON KOpHI,
TaK K€ KaKk M C ILEHTpaMH MUPOBBIX TI'€OMarHUTHBIX AHOMAJIMH,
MUHHMMAJIBHOTO ¥ MaKCHUMaJbHOTO aTMOC(EpPHOro JaBieHHs. A 3To,
CKOpEe BCEro, O3Ha4aeT, 4YTO B Yy3/1aX KPUCTAIUIMYECKUX PEIIETOK
IOPOMCXOAAT  Pa3lMYHbIE  JHEPreTHYecKHe M BUOpAILMOHHBIE
GuyKTyanuu, CONPOBOKIAIOLIMECS O00pa30BaHUEM COBOKYITHOCTH
Pa3INYHBIX TIOJNEH, KOTOpble W 00YyCIOBIMBAIOT MX TeO(PHU3HUYECKYIO
BBIJICJIEHHOCTD U, B YACTHOCTH, aHOMAJIbHBIE MIPOLIECCHI, 00pa3yroIue
reonaToreHHbIe 30Hbl.

Ha mnmanere Taxke OTMEYEHBI MATHh BEPIIMH IPABUIBHOTO
MSTHYTOJbHUKA — OJUO3HBIE MeECTa TeO(U3NUECKUX aHOMAIUM:
3HaMEHUTHIH bepMyacKkuil TpeyroipHUK, Tak Ha3blBaeMoe J[psiBOJIOBO
Mope 0nu3 Snonuu, paiion B Alkupe, paiion Ha IHOocTaHe | MSTHII
— B Tuxom okeane Hemaneko oT nodepexbs CeBepHOl AMEpUKH.

B ceBepHOM modyImapuy CBOM MATh «TOYEK IbSBOJIA», B FOKHOM
CBOM, CMEIIEHHbIE Ha 36° MO JONTrOTE OTHOCHTENBHO CeBepHBIX. U
OJIMH, U IPYro¥ MATUYTOJBHUKH JIEKAT B IUIOCKOCTAX, NapaslieIbHON
sKkBaTopHManbHol, Ha mmpore 28°. Kaxmas u3 BepmMH 000X
ISTUYTOJBbHUKOB OCTaBWJIAa B YEJIOBEYECKOM MaMSATH MHOXECTBO
HEOOBSCHUMBIX TpareJuii: 3/1ech MpONaaair KopaOld U CaMOJNETH,
ucuezanu  KapaBaHbl, BO3HHMKaNM  TaiipyHel ®  IyHamwu,
3aTOPMa’KUBAJIUCH CTPEJIKH YACOB.

B anoManbHBIX 30HaxX BBIIEISAETCA HE TOJNBKO TelIMH, HO TaKxkKe
METaH U MHOTO JIPYTUX a’po3ojieid. 3emisi cOpachiBacT M30BITOYHYIO
SHEPrur0 (HAKOHMBIIUICS W30BITOUHBINA 3QUP) B pa3TUIHBIX (OopMax.
B omHumx wMmectax mnpoucxomsT BbIOpocel 3dupa, B IpPYyrux —
TIOTJIONIEHKE, TO €CTh 3eMIIsl ABIIIUT. B MecTax BEIOPOCOB MEHSIOTCS
TpaBUTAIMs, TApaAMETPHI AIEKTPOCTATHUECKOTO U 3JIEKTPOMarHuTHOTO
moJied, XOJ TpOoIleccoB, WX (opMa M CKOPOCTh TMPOTEKaHWs. OTH
BBIOPOCHI HAOJIONAIOTCSI B MOMEHTHI YCKOPEHHsI M 3aMeJJICHUs
BpameHuss 3emiau (Ha caMoOM Jeie, NMPH W3MEHEHUHW OpPHUEHTAINH
3eMJiIi OTHOCHTENBHO 00/ IyBaroILero ee dpupHoro Berpa) [6].

O¢dupoanHaMuYeCKUH TOAXOJ MO3BOJIAET, XOTS Obl B IEPBOM
MPUOTMKEHHH, MIPEJICTABUTh MEXaHHU3M TIPOUCXOXKICHUS
«KPUCTAJNTMYECKON CTPYKTYPBD» Hallleil mianeTsl. Pasymeercs, B 3ToM
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HaIpaBJIEHUH IOJDKHBI OBITh MPOBEICHBI CEPhE3HBIE MCCIETOBAHUA,
MOKa MOXHO TOBOPUTH IIMIIb O TNPEANOIOKEHHH, O HEKOTOpPOU
NpeaBapUTEIbHON S(PUPOTUHAMUYESCKON MO T€O0NaTOTeHHBIX
SIBJIEHUU.

Brekanne 3¢dupa B Temo 3emMi COMPOBOXKIACTCS IOSBICHHEM Ha
ee MOBEPXHOCTH M B IIIyOWHE Pa3jIMdHOTO pojia TypOYIEHTHOCTEH.
OTO CBs3aHO ¢ TeM, 4To 3dup 00JamaeT BSI3KOCTBIO, XOTS U
OTHOCHUTEIHLHO HEOOIBIIONW, HO BITOJIHE OIPEACIICHHOH, B IOpOIax
IUIOTHOCTE W CKOPOCTh TIOTOKOB 3(dwupa pa3mudHa, MOITOMY
BO3HHKHOBEHHE TypOyleHTHOCTell Hen30exxHo. [Ipu 3ToM BO3HHKAIOT
YCTOMYMBBIE KPYMHBIE TYpOyJIEHTHBIE CTPYKTYpBI, ApoOsiiuecs Ha
OoJree MeNKHe, KOTOpBIC, B CBOIO OYepenb, APOOSATCS Ha emie Oolee
menkue. B paborte [I.Jxo3eda [7] npuBeneHs! pe3yabTaTOB pacueToOB
®.X.bycce MO0 KOHBEKIMH >KHIKOCTH B C(HEPUYECKOM CIIOE, B
KOTOPBIX TIOKa3aHO, YTO OJHOCTOPOHHEE YCTOWYHMBOE BUKCHHE
KUAKOCTH BHYTPH C(pephl MPUBOANT K MOSBICHUIO HA €€ TIOBEPXHOCTH
NPaBUIBHBIX ~ TEOMETPUYECKHX (QUryp THIA  TPEYrOJbHHUKOB,
KBaJpaToB W TSATHYTONBHUKOB bycce moka3aHo, 4YTO ypaBHEHUS
KOHBEKIIMK B C(HEpPHUECKOM CII0€ MOTYT HWMETh HECKOIBKO
CTallMOHApHBIX peuleHU. HekoTopele pe3ynbTaThl HCCIENOBAHUN
Bycce nokazans! Ha puc. 3.2.

Takum  oOpa3oM,  TPOSICHAETCS  MEXaHW3M  TOSBICHUS
CTallMOHAPHBIX I TUYTOJIBHBIX u TPEYTOJIbHBIX ¢buryp
9HEPreTUUECKNX MOTOKOB Ha MOBEPXHOCTH 3E€MIIM: BEPOSITHEE BCETO,
3TO TIOTOKH 3(HUpa, UMEIOIINE BUXPEBYIO CTPYKTYPY, I OHU BBI3BAHBI
MOTJIONICHHEM OKPYJKAaIOIIeTo TUIaHeTy d¢upa Bceil ee maccoil. Jtu
KpYIHBIE STUEHKU APOOSATCS Ha Bee Ooliee MENKUE, BILIOTH JI0 SUEeK, C
pasMepaMH B COUHHIBI METpPOB. Takum o00pa3oM, HUMEET MeCTO
uepapxus BIIOKEHHBIX APYT B apyra 3QupHBIX cTpyKTyp. Kakmas
Takas CTPYKTypa MpeJcTaBisieT coboil aedhopMUpOBaHHBIN TOPOU,
MOCKOJIBKY TOPOWJBI OJTHOTO HEPAPXUYECKOTO YPOBHSI COCEICTBYIOT
JIPYT C JIPyrOM, M OHHU BJIOXKEHBI B CTPYKTYPY TOPOHIIOB CTapIIEro
HEPapXUUYECKOT0 YPOBHS; caM 3(Up STO CKUMAEMBIN Ta3, U CTENeHb
ckatus 2Qupa y TOPOUJIOB pa3Has B pa3HbIX TOUKaX MPOCTPAHCTBA, a,
KpOMe€ TOT0, 3(UPHBIE TOPOU Bl HAXOAATCS HE B CBOOOIHOM IPOCTpa-
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Puc. 3.2. KonBeknusi B morpannynomM cdepudeckom ciioe mo Bycce

(1975):

W TJIaBHBIX

a) mpu oOpa3oBaHMM B Kaxnod monycdepe 6

TFeOMETPUYECKUX (PUTIYp — MATUYTONBHUKOB U 10 MpoMeKyTo4HbIX GUryp —

TPEYroNILHUKOB, 6) Npd 00pa3oBaHMM B KaXI0H monycdepe 3-X MIABHBIX

(buryp — KkBaJpaToB u 4-X MPOMEKYTOUHBIX (HUTYD

— TPEYTOJIBHUKOB



HexkoTtopble ocofeHHOCTH cTpoeHust 3eMuIn M I(PUPOTUHAMHUKA 65

HCTBE, a, B OCHOBHOM, B TeJie 3eMJIH, HapyXXy BBIXOAHUT TOJIBKO HX
MaJas 4acTb.

VYuuteiBas, uTo caab0 CxKaThl 3PUp 3TO BeChMa pa3perKeHHBIN
ra3, B KOTOPOM OTHOIIEHHE JUTMHBI CBOOOHOTO IIpodera aMepoB K ero
pasmepaMm Ha 20 TOPSAIKOB NIPEBBIMIAET TAKOE K€ OTHOIICHHE IS
MOJIEKYJI BO3[yXa, MOXHO TOJaraTh, YTO TaKHe PEIIEHUS MOTYT
OJTHOBPEMEHHO COCYIIECTBOBaThb, OOpa30BBIBAsI Ka)XXJI0E CBOIO CETh.
Bo3MOXHO, MMEHHO 53THM UM OOBICHSETCS COCYIIECTBOBaHHE Ha
MMOBEPXHOCTH 3eMIJIM HECKOJIBKHUX CEeTel — MPSMOYTONBHBIX CeTel
9.XaptMmana, @.Ileitpo, 3.Burmana, nuaronansueix cereit M.Kypu u

Ap.

3.3. Conneunvle namua u 3eMHoO€ IX0 COTHEYHBIX OYPb

OmHuM W3 BaXKHEWITHX (aKTOPOB, BIHUAIOMINX Ha COCTOSHHE
MPUPOTHOM cpedbl Ha 3emiie, Ha COCTOSHHE 3E€MHOH MPUPOILI U
TEXHUKH, a TaKKe Ha YeJIOBEKa SBIISICTCS COCTOSHHE COJHCUYHOH
aKTUBHOCTH, HMEIONICe  OJWHHANNATIIICTHIO  ITHKIMYHOCTB.
Hapacrtanue coaHEe4YHON aKTUBHOCTH IPOUCXOJUT B CPEIHEM IIEPBbBIE
4 rojga muWKIa, MajeHUWE, COOTBETCTBEHHO, 6-7 JjeT. B Hacrosiee
BpeMsl Mbl HaXOJuMCSl Ha NUKE 23 IUKJIA COJHEYHOM aKTHBHOCTH,
KOTOphIX Hauaics B 1996-97 ronax u 3aBepmutes B 2006-07 ronax.

C BBICOKOHM COJHEYHOH aKTHBHOCTHIO CBSI3aHO ITOBBIIICHHUE
T€OMarHUTHOM aKTHUBHOCTU. BO3MyIlEHHUS MarHUTHOrO MOJs 3eMIIU
OKa3bIBAIOT OTPHULIATEIILHOE BO3/ICUCTBHE HA OPraHU3M YEJIOBEKa, YTO
BCIACT K HapymeHI/Ho BHUMAHHUA U OHII/I6KaM onepaTopOB BCEX
ypOBHeﬁ. A CJICACTBUEM DOTOI'O BIIOJIHE MOI‘}/T CTaThb TCXHOI'CHHBIC
aBApUU PA3HBIX BUJOB.

CI/IJ]LHBIG BO3MYIIIGHI/I$1 TCOMArHuTHOI O T10JI4 HapymaIOT
HOPMAaJIbHYIO pa0OTy CITyTHUKOBOHM CBSI3U, CHCTEM paclpeacieHUs
AIIEKTPOIHEPTUH, YCHIIMBAIOT KOPPO3UIO HEPTETIPOBOIOB, YCIOKHSIOT
MAarHUTHYIO pPa3BElIKy MOJE3HbIX HCKONAEMBbIX, HapyIIAlOT JIMHUU
CBsI3H, OCO6CHHO B BBICOKHUX HII/IpOTaX, qyTO CO34a€T HpO6J]eMLI CBsI3U
C CaMOJIETaMH U CyJlaMH.
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O ponM COJNHEYHBIX MATEH B 3E€MHBIX COOBITHSX HAIHCAHO
HECKOJIbKO KHHT, omHa m3 HuX A.JL.UmkeBckoro «29X0 COIHEYHBIX
Oypp» [8]. B orToii KHMre mpHBEACHBI HCCICIOBAaHUS aBTOpa O
BIMAHUM akTUBHOCTH COJHIIA HA MHOTHE 3€MHBIE COOBITHSA, BeChbMa
HETaTWBHBIE U1 JKUBYIIMX Ha 3emie Jofei. OTo W3BEep)KEeHUs
BYJIKAHOB, 3€MJICTPSICEHUSI, HEYPOKau, MHUIEMUN U T.1I. YMKEBCKAM
MOKa3aHo, YTO caM (aKT KOPPEJSUN MHOTUX TaKUX COOBITHI MEXIy
co00it u ¢ akTEBHOCTHIO COJIHIIA TTOKA3BIBAET, YTO BCE OHU CBS3AHBI
o01Ielt MPUIUHOM, KOTOPO# ABIIIeTCS aKTHBHOCTH COJTHITA B KOTOpas
cama CYyILECTBEHHO 3aBHUCHUT OT PACIIOJIOKEHUS BOKPYT HETO IUIAHET
ConHEYHON CUCTEMBI.

Bo3znnkaet Bompoc, KakoBa IpHUpoJia COTHEUHBIX IISTEH U MOYEMY
OHM BO3/ICHCTBYIOT Ha 3eMHYIO IIPUPOJY U HA JIOACH.

Kak wu3BecTHO, conHEYHbIE TMSATHA OBIBAIOT IBYX BHAOB —
NBOMHBIE, Korma Ha moBepxHOCTH ComHIa 00pa3yroTcs cpasy IBa
MATHA, COOTBETCTBYIOIIME MArHUTHBIM TOJIOCAM OJHO CEBEPHOMY,
BTOPOE FOXKHOMY, 3THX OOJBIIMHCTBO, Oonee 60%, U OIUHOYHBIC,
COOTBETCTBYIOIIIME OJHOMY W3 MAarHUTHBIX TIONIOCOB, OTHX
COOTBETCTBEHHO MeHbIe. OOpaimaer BHHMaHHE TO, YTO B paiioHe
COJIHEYHBIX TOJIOCOB B Ipeneiax OKpPYKHOCTU paauycoM B 20° u B
paiioHe COJIHEUHOTO 3KBaTopa B mojioce = 20°, maTHA HE MOSBISIOTCS
Hukorga. C no3unuii 3(pUPOIMHAMHUKH 3TO OOBICHSAETCS TEM, YTO U B
palioHe IOJIIOCa, U B pallOHE SKBATOpa IPaJMEHTHI CKOPOCTH ITOTOKOB
a¢upa Majibl, a B OOJIACTH MEXKIY BXOASIIUMH M BBIXOJSIIMMHU
MOTOKaMH TPAIUEHTHl CKOPOCTH OONBIIHE, YTO CIIOCOOCTBYET
BHUXpeoOpa3oBanmio dpupa UMEHHO B 3Toi obOnactu. Ho nmHeiHBIM
BUXPSAM, TEM 60.]166, BUHTOBBIM, HYXHO 3aMKHYTLCA, W OHH
3aMBIKAalOTCd B TOPOUOAJIBHBIC 06pa3OBaHI/I${, 3aXBaTbiBasi CBOUMU
MOTOKaMH COJTHEUHOE BemiecTBo (puc. 3.3).

Korna Takue Topouns! oka3eiBaroTcs Ha moBepxHocTH ColHIla, TO
Yy HUX MOXET OBITh JIBa YCTOHYMBHIX cocTosiHUA. [lepBoe ycToiunBoe
COCTOSTHHE€ TO, MPH KOTOPOM IDIOCKOCTh TOPOHA OKa3bIBACTCS
napauiebHol moBepxHocTH ConHna. Torma 3a CONHEYHOE MSTHO
MPUHUMAETCS [IEHTPaIbHas 4acTh Topouaa (puc. 3.36).
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i 1444

Puc. 3.3. O6pa3zosanume mnsareH Ha Counme: a — CoyHIE Kak
IEHTPOOCIKHBIN HAacOC, epeKaynBarONIUil 3hup; 6 — MOTOKK ddupa B paiioHe
YVHHITOJIIPHOTO TIATHA; 6 — TMOTOKH 3(upa B palioHe OUMONISIPHOro maTHa. 1
— HampaBJieHue nojcoca 3¢upa; 2 — BeiayBanue 3¢dupa no skBatopy ConHIla;
3 — oOmacTh MaKCHUMaJbHBIX TPAIUCHTOB S(QUPHBIX IMOTOKOB U 00JacTh
BO3HUKHOBEHHSI COJIHEUHBIX IsiTeH; 4 — moBepxHocts CoHia, 5 — obnactu
HAOJIOaeMbIX COJHEYHBIX TMsATeH.  HakiIoOHHAs JHMHUS — IUIOCKOCTh
SKJIMITUKH, YePHAS TOUKA — 3EMJISL.
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Bropoe ycroiunBoe COCTOSIHUE TO, NPU KOTOPOM IIJIOCKOCTH
CEYEHHs TOPOHWJa OKa3bIBAETCS MEPIEHANKYISPHON K MOBEPXHOCTH
ConHIla, TOTrja HA IOBEPXHOCTH 00pa3yloTCs [1Ba MsATHA, BpallaloLye-
Cs B TMPOTHBOMOJOXHBIE CTOPOHBI, OJAHO W3 KOTOPHIX HCITyCKaeT
IOTOK 2(Hpa, a BTOPOE €ro ke moromaet (puc. 3.3.6).

Te wactu TOpOWAa, KOTOpPBIE HAXOASATCS BHE IOBEPXHOCTH
ComnHia, HE HECYT B ce0e BelecTBa, M MOATOMY He BHIHBI. Ho MOXXHO
MPEION0KNTh, YTO BOKPYT OIWHOYHBIX COJHEYHBIX IISITEH €CTh
KOJIBIIEBBIE 30HBI, KOTOPbIE MOYKHO IOTBITATECA YBHIETH, TaK KakK B
HUX, XOTSl M C MEHBIIIIMU CKOPOCTSIMHU, BCE K€ CYLIECTBYET IBUKEHHUE
COJIHEYHOTO BEILECTBA.

Kak ycTaHOBJI€HO MHOTOYHCIICHHBIMU HaOroneHusIMu [8, c. 76],
COJIHEYHBIC IISITHA CIIEAYeT paccMaTpuBaTh KaK BUXpPH, MOJOOHBIE
cMep4aM Ha MOPE ¢ BOPOHKOOOPa3HBIMH PACHIMPEHUSIMH Ha BEPILIUHE.
CKOpoCTh JABIKEHHS BEIMIECTBA JOCTHUTAeT OTPOMHBIX BEITHYHH.
Hocturmme BepmIMHBI BUXPS OXJIAKICHHBIE Ta3bl JBUTAIOTCS TIO
CIHpaiy OBICTPO YBEIMYMBAIOMIMXCS paanycoB. To, 4TO Mbl BUIUM B
¢opMe TmATHA, €CTh IWIIb BEPIIMHA, KOHEI[ BHUXPS, OTTOJOCOK
TPaHINO3HBIX MPOIECCOB, MPOTEKAIINX B 00JACTAX, HEJOCTYITHBIX
Hamemy wuccinefoBanuio. Kak mnumer YwmkeBckuil, HECOMHEHHO,
CYLIECTBYET NMpHYMHA, 3acTaBisromas razsl U3 Heap ConHma Teyb
HaBepx. Tam, B HIDKHUX spycax COJHEYHOTO IIapa, CKPBIBAETCS
KOCMHYECKasl CHJIa, MPUBOAALIAS B BM)KEHHE BECh 3TOT CIOXKHBIH U
TPOMaJIHBIN CMEPY, HOCSIIHI CKPOMHOE HAa3BaHHE COJTHEYHOTO MSITHA.

B 1903 r. I'. Xei#in gokasan, 4To TSITHA TPEACTABISIOT COOOH
KOJIOCCAJIbHBIe MarHuthl. Korna oAwH W3 TONIOCOB, FOKHBIA WIIH
CEBEpHBIH, TAaKOBOTO MarHWTa oOpamieH K HaM, TOTrjAa JIpyroi
HaxoauTcs rae-iimbo B Hempax CoinHna (32-35% ot obirero yucia
maTeH). Ho ecTs OwumonspHble MsITHA, 00a IONIOCa KOTOPBIX MBI
MoxxeM HaOmronate (60% oT oOmiero umWcna MSATEH) W, HAKOHEI,
MYJIBTUNOJSIpHBIE TIsITHA (1-2%), coCTOsIINE U3 TPYIIBI OOPaIEHHBIX
K HaMm TmomocoB. Ho ecTh emie M Tak Ha3bIBaeMble «HEBUINMBIC
nsATHa», oomactu noBepxHocTu COJHIA, T/E TATEH eIlle HeT, HO OHU
TaM CKOPO BO3HHKHYT.
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OTHU U Opyrue U3BECTHBIE CErOAHA JJaHHbIE O COJIHEUHBIX IISITHAX,
HOJIHOCTBIO COOTBETCTBYIOT 3(PUPOJMHAMHUUYECKUM IPEICTABICHUSAM
00 ux mpupoe [9, ¢. 524-525].

UmKeBcKUH OTMEYaeT, 4TO MEePUOJUYHOCTh 0Opa3oBaHHS MSATCH
Ha ConHue coctaBisieT B cpenHeM 11 jer, HO ¢ MHAMBUAYAJIbHBIMU
yKJIoHeHUsiMU oT 11 ner B Ty unu uHyro cropoHy. Ho B mepuogax
COJIHEYHON aKTUBHOCTU MPOCIIEKUBAIOTCS U JpyTHe MEpHOAbl, U
CyliecTByeT OOOCHOBAHHOE€ MHEHHE O TOM, 4YTO 3TH IIEPHOABI
KOPPEIUPYIOTCS ¢ IMeprofamMu oOpatieHus mianeT Bokpyr ConHua H,
MOCKOJIBKY TIJIAHETBI ABMKYTCS 1O 3JUIMIICOMAAIBHBIM OpOHMTaM, TO
npu npubImKenny K COJHILy OHM OKa3bIBAIOT HA HETO BO3MYILAIOIIEe
JIEHCTBUN, UMEIOLIEE TPABUTALMOHHYIO IPUPOLTY.

B geramsax Ha mepHOIMYECKOW KpHBOH HaONIONAIOTCA pPE3KHe
MOTbEMBI U CIIA/Ibl, CABUTH U TEepeOou.

nepuoo
OKONO 7 MUH

nepuoo
] ™ oxono 20 mun

nepuoo
™ okono Z wac 1

Puc. 3.4. TunoBble Bapuanuu 3(pUPHOTo BeTpa, 00HAPYKEeHHbIE MPH
H3MepeHUsiX OTKJIOHeHMH Jia3epHOro Jy4da (ObIBalOT BapuMaluu U €O
3HAYUTEIBHO 00J1ee KOPOTKUMHU MEPUOIAMM)
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B.AIIOKOBCKUM OOHApy»KEHBI Ha JIA3€pPHOM IPHOOpE, PETUCTPH-
pytorieM 3QHPHBI  BeTep, MHOTOYKCICHHBIC IEPUOJINICCKUC
OTKJIOHEHHS JTa3epHOTo Jiyda OT IUIaBHOH KpuBoii (puc. 3.4) [9, ¢. 533;
10]. Ucnyckanue B pe3ylbTare BHYTPEHHHX Bo3MyleHuil CoHIEeM
TOPOUIATBHBIX W (OTOHOOOPA3HBIX CTPYKTYP, 3a(hHMKCHPOBAHHBIX
ABTOPOM Ha 3amucax KoineOaHWi Ta3epHOro Iy4a, Mo JTOCTHKCHUH HX
3eMHOH TOBEPXHOCTH, TIPUBOJUT K KOJCOAHUSM BEIUYMH U
HaIpaBJIeHUH >(QUPHBIX MTOTOKOB Ha MOBEPXHOCTH 3eMIIH. JTO JKE
SBISICTCSL TPUYMHOW TaKk Ha3blBaGMbIX MATrHUTHBIX Oypp U
BO3MYILICHUH.

OTH mepuoAnYecKrne OTKIOHEHUS HMMEIOT TOYTH OJHHAKOBYIO
(dbopMy, HE3HAYUTENBHO OTIIMYAIOTCS JAPYT OT JIpyTra MO aMIUTATY/C (B
2-3 pasza), HO CYWIECTBEHHO pa3IMYalOTCs MEPHOJAMH — OT JOJeH
MUHYTHI 0 HECKOJBKUX YacOB. DTO 3HAYUT, YTO MIOMUMO OCHOBHBIX
COCTABIISIONIMX 3(QHUPHOTO BETpa, HOCSIIUX OJHA TallaKTHYECKOe, a
BTOpas — CONHEYHOE TPOUCXOXKICHUE, CYIIECTBYIOT  CIIe
pasHoOOpa3Hble  BBIOPOCHI, CTPYKTypa KOTOPBIX  HAIlOMHUHAET
CTPYKTYpy (OTOHOB OONBIIUX pa3MepoB. [IpUHIUNUATEHO Takue
BBIOPOCHI MOTYT SIBUThCS PE3YJIBTATOM MPOXOKICHUS TTOBEPXHOCTHBIX
BOJIH IT1O MMOBEPXHOCTHU TEX KC 3(1)I/IpHI>IX TOPOUIOB.

[Mepuoanueckoe neiicteue ConHia Ha 3eMITI0 OOBIYHO TPUTIHCHI-
BaeTCs MATHAM, HO OHO MOJKET MPOUCXOJUTh U OT COJHEYHOW aTMO-
cdepsbl, COCTOSHIE KOTOPOH TMOABEPIKEHO TEM K& TMeproaaM (TpoTy-
OepaHIbl, (akenbl, (JIOKKYJIbI, BOJIOKHA, YeTKH, TPAHYJIbI, COJTHEYHAS
KOpOHA), a TakXe OT COCTOSHHS COINHEYHOrO BeTpa — IOTOKa
MUKPOYACTHII, BEIOpachiBaeMbIX COJTHIIEM.

Takue BUHTOBBIC TOTOKH, BBIXOJAIINE W3 Tella 3eMJIH MOTYT
AKTUBU3UPOBATLCA II0[J BO3ZICI71CTBHCM JOITIOJIHUTCIBHBIX BHCIIHUX
(bakTOpoB, HampuMmep, MOCTYMAIOIIUX K3 KocMoca. MccnenoBaHus
OTKJIOHEHHMH JIa3epHOT0 JIyda OT €ro HOPMAaJbHOTO TOJOKEHUS
MoKa3alk, 4YTO Ha JlAMUHApHBIE TIOTOKH J(QHUPHOTO  BeTpa
HAKJIaBIBAIOTCS TEpHOANYEcKre Kosiebanus (puc. 3.4), KoTopbie
CBUJICTENILCTBYIOT O TIEPEMEIICHUAX B KOCMOCE BUXPEBBIX CTPYKTYP.
BeposiTHO, TeHepaTopoM TakuX CTPYKTyp sBisiercsi CoyHIEe, W 3TO
HETOCPEJCTBEHHO CBSA3aHO C BO3HHKHOBCHHEM HA MOBEPXHOCTH
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ComnHIla CONHEYHBIX IISAITEH — BUXPEBBIX 00pa3oBaHUil 3dupa. OTH
BUXPEBBIC CTPYKTYPBI MOTYT SIBUThCSI aKTHBU3aTOPaMHU BHXPEBBIX
MPOIECCOB Ha 3emile, MPOSBISIONIMXCS KaK B BUIC aTMOC(EPHBIX
BUXpEH — IUKIIOHOB U CMepyYei, TaK U B BUJC aKTHBU3AIMH d(DUPHBIX
MOTOKOB B T€X 00JIACTSX, HA KOTOPBIEC OHH MOTMAIAIO0T.

3mech cleyeT OTMETHTh OJJHO HEMATIOBKHOE OOCTOSTEIHCTBO.
Kak mokazano B pabore [9, c¢. 139], mpu 00pa3oBaHHWU Ta30BBIX
BUXpEeH — BO3AYIIHBIX AW 3PHUPHBIX (HE KUIKOCTHBIX!) IPOUCXOANUT
UX CaMOTPOU3BOIILHOE CKATHE JIABICHUEM OKPYXKAIOIICH cpelbl. DTO
NPUBOIUT K YMEHBIICHUIO JHAMETPa W YIUIOTHEHHIO TENa BHUXPS.
[Ipu 3TOM COXpaHSETCS MOMEHT KOJMYECTBA JBMXKCHUS, W SHEPrus
BpalllcHUsl Tela BHUXPS BO3pacTacT MPONOPIUOHAILHO KBaapary
OTHOIIICHUSI HAYaJIbHOTO M KOHEYHOTro nuameTpoB. [loaTomy cralObrit
CHavala BUXpPb HAOHMpaeT CBOIO JHEPIUI0 32 CUET CXKATUs ero
JIABJICHHEM BHEIIHEH Cpellbl M CTAHOBUTCS JIOCTATOYHO CHJIBHBIM.
OTHM K€ MOXET OBITh OOBSICHEHO M TOT SKCICPUMEHTAILHBIN (akT,
YTO BO30YAMBIIASACS aKTHUBHAs 30HA OXBATHIBACT HE BECh PA3ioM, a
€ro HeOONBIIYI0 4YacTh, TpaBaa, 3Ta AaKTHBHAs 30HA HAYUHACT
nepeMenarbcs Mo pasioMy, MHOTAa ONykaas cHayala B OJHOM, a
3aTeM B OOpaTHOM HaNpaBICHUH, MOCTENEHHO OCHa0NAACh, KaKk M
noyiaraercst pu auddy3un BCAKOro ra30BOro BUXpsL.

3.4. 3emna —JIyna — 3eman

C [peBHEHIIMX BpEMEH HU3BECTHO O BIHWAHMM JIyHBI U, B
YaCTHOCTH, JIYHHBIX (a3 M MepuoJoB CKJIOHeHHs JIyHbI Ha 3eMHbIE
coobitust. [lpakTudeckn y Bcex HapogoB momMuMo CONHEYHBIX
cymectBoBanu JIyHHBIE KaJeHIapH, pPEKOMEHAYIOIIHE IPOBEACHUE
CEJIbCKOXO3SIMCTBEHHBIX paboT B OMpeJlelieHHBIE CPOKH, CBS3aHHBIE C
nojoxenueMm u (pazamu JlyHbl. B 3TuX KaneHIapsx ykasblBaJoCh He
TOJIBKO BpeMs Bocxoza JIyHbI, HO U 3aX0/1a, KOT/Ia OHa OIyCKaeTcs 3a
TOPU30HT ¥ HAYMHAETCS JIyHHAs! HOUb — caMoe OJaronpusiTHOE BpeMs
JUI TO0CaJioK, TapMOHUYHOIO pa3BUTHUSI CEMEUHBIX OTHOILUIEHHH U
BCEro, YTO KacaeTcsl 30pOBbSl YEIOBEKa W MPHUPOABI B LEJIOM.
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CrnenoBaHue 3TUM CpOKaM II03BOJLUIO IIOJIyYUTh OOJiee BBICOKUE
ypo’kau, HEXeIu IPU HX HE BBIIOJIHEHUM, a TAKXKE COXPaHITh
3I0POBbE CBOE€ W TPpUPOIBI. PexoMeHAaluu IyHHBIX KalleHIapel
OCHOBaHBl Ha aCTPOJOTMYECKOM TMOAXOJIe K TPHPOJE, KOTOPBIH
IIPOBEPEH MHOTOBEKOBBIM OIIBITOM MHOTMX HAapOIOB U MOATBEPXKACH
pe3yibTaTaMu COBPEMEHHBIX HccienoBanuii [11].

OpHako ropa3fo MEHbIIE W3BECTHO O (U3MYECKUX MPHYHHAX,
BBI3BIBAIOIIMX BCE 3TH SBICHUS, XOTS C BIUSHUEM IOJIOKEHUs JIyHBI
Ha CPOKH M BBICOTY IIPUJIMBOB M OTJIMBOB B OKEaHaX U MOPSIX HayKa B
MIepPBOM MPUOIMKEHIH pa3odpanach.

B HekoTOpbIx paboTax cHenaHbl MOMBITKH YCTAaHOBUTH CBS3b
MEXIY BBICOTOW HONOXKeHUs JIyHbI M HEKOTOPBIMH HapOIHBIMHU
NpUMETaMH, HallpuMep, ONpPENeNsiTh MO JaTe LBETeHUS YepeMyXHu
MOXOJOAaHUs. W JAOKIACH B Ommkaiiiie AHM WIM O TOroJe Ha
CamconoB nenp (10 wrons mmm 27 WIOHS MO CTapoMy KaJleHAApPIO)
COXpaHEeHHUs1 MOroIbl Ha mocneayromnme 40 aueii [12, 13].

BBISICHUIIOCH, YTO 3TH CPOKH KECTKO MPUBS3aHBI K MOJIOKEHHIO
Jlyner Ha HeOOCBOJIE («BBICOKAs WM «HU3Kas» JlyHa) u BIMsHUE ee
CBSI3aHO, B IIEPBYIO O4YEpelb, C OKa3aHHEM HPWINBOOOPA3YIOIINX
nevictuii JIyHsl Ha 3eMHYyt0 atMocdepy. Ho Bce yin 310?

I[Touemy wumenHo mnonHas Jlyna, T.e. monoxenue JIyHbI
OTHOCUTENFHO 3eMITH, KOIJIa €€ CTOpPOHA, OOpalleHHas K 3emie,
MOJTHOCTBIO OCBEIICHA, OKa3bIBaeT HEraTUBHOE BIUSHUE HA TICHXHKY,
0 4YeM TOXe Xopomo u3BecTHO? [loueMy WMEHHO 3Ta CTOpOHA BCS
U3pbITa acTpoOyieMaMM, pa3Mepbl KOTOPBIX HOOXOAAT OO THICSYU
KAJIOMETPOB M KOTOpBIE OOpamiieHbl KOJBLIEBBIMU I'OpPaMH BBICOTOM
1o 14 xM, B TO BpeMsl Kak IPOTHBOIIOJIOKHAs cTOpoHa JIyHBI modtu
rinankasn? [louemy BooOme JlyHa moBepHyTa K 3eMiie TOJIBKO OIHOMH
CTOPOHOH M, Kak OOBSACHSETCS B aCTPOHOMMH, CBSI3aHO C TEM, YTO
Jlyna Bpamiaercsi BOKpYT CBOEH OCH Tak, YTO MepHoJl ee 00opoTa B
TOYHOCTH COBIIAJAET C MEPHOJIOM €€ BpalleHHus BOKpYT 3eMiu? ITo,
KOHEYHO, TakK, HO [oYeMy?

Ha mocnienamii Bormpoc ecTh MpocTol (PU3NIECKU OTBET: TIOTOMY
YTO Macchl Opoja BHYTpH JIyHBI pacrpesielieHbl HepaBHOMEPHO WITH
ee ¢popma He CoBceM IapoodpasHasi..
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B camom neme, B meHTpe TshkecTH JIyHBI, Kak W B J0O0M
CITyTHHKE, CBOOOJHO BpamaromeMcs BOKPYr 3eMJH, CHIiIa
MPUTSHKEHUS 3eMJIM  TIOJHOCTBIO YPaBHOBEIICHA IEHTPOOCKHON
cwioii. Ho ta vacte JlyHbI, KOTOpass HAXOMUTCs OmKe K 3emiie, 4eM
HEHTP TSDKECTH, NIBIKETCA MO0 MEHBIIEMY paiuycCy, CIeIOBaTeIhHO,
CHJIa TIPUTSDKEHUS 3eMITH 371ech Oy/ieT Ooblie, a IeHTPOOeKHAs CHIla
OyneT MeHbllle, U 3Ta 4acTh JIyHbl OyneT npuraruBathes K 3emie. Ha
MIPOTHBOIIOIOKHON CTOpPOHE BCE HA0OOPOT, TaM paguyc OOJbIIe,
IeHTpOOeKHAsT CHiia OOJIbIle, a TPHUTHKEeHHe 3eMiid  MeHbIne. Ta
94acTh OTTAJIKUBAETCS OT 3eMJIH. DTO BO3MOXKHO JTUOO B TOM CiIydae,
eCIM MEXJy OTHMU YacTAMHU €CTh HE IIOJHOCTBIO 3alOJHESHHOS
MPOCTPAHCTBO WJIM OoJiee JIeTKHe MOpOIbl, T. €. ecnu JlyHa BHyTpH
uMeeT ranreneoOpasHoe pacnpenenenue Macc (puc. 3.5), mubo, 4to
Oonee BepoaTHO, eciu (hopMma JIyHBI HECKOJIBKO AJLTUTICOBUTHASL.

Jlyna

Semis
Puc. 3.5. Cuabl, peiicTBywomige Ha CHOYTHUK, HMeEIOLIUH
raHTeje00pa3Hoe pacnpeaeeHne Mace



74 I'napa 3.

OT10 o3Hauaer, 4yro JlyHa, HE3aBUCHMO OT HCTOPHH CBOETO
HPOUCXOXKJICHNS, — OTOPBABIINCH OT 3eMJI WJIM PHOBIB U3BHE, MMES
NEepBOHAYANbHOE  BpallleHHWEe, HAYHET [MOCTENEHHO  3aMeUIATh
BpalleHrue BOKPYTI CBOEH OCH, 3aTeM, MPEKpaTHB BpallleHHE BOKPYT
ocu, Oymer KonebaThCi BOKPYT HEKOTOPOTO  PaBHOBECHOTO
HOJIO’KCHHS, TIOCTENEHHO yCIIOKanBasich. Y nmaske ceroiHs, eciu Obl
yIANOCh C BBICOKOM TOYHOCTBIO COIMOCTaBHTH MEXIYy COOOH
aMIUTATY/ABl 3aTyXalomux KoneOGanuii JIyHBI BOKpYr paBHOBECHOTO
NOJIOXKEHUS, MOXXHO ObI0 OBl HE  TOJBKO  ONPEAEIHUTh
JeMI(UPYIOIIYI0 COCTABISIONIYIO KoJieOaHUH, HO M, SKCTPAONUPYs
Ha3ajl, ONpeJeTUTh MOMEHT Bbixoa JIyHsl Ha cBOIO opouTy. IlosTomy
COBMAJCHUE MepHO/Ia BpameHus JIyHbl BOKpYT cBOEH OCH € TIEpHOI0M
ee BpallleHHs BOKPYT 3eMJIH SIBIIIETCS HE MPHYMHOM TOTO, UTO €€ OHA
CTOpOHa Bcerja MoBEepHyTa K 3eMiie, a CIIEICTBUEM €€ CTPOCHHSI.

3HAUUTENBHO XYK€ JIeI0 OOCTOMT C BBIABICHHEM MPUYUH
BiusiHAS JIyHBI Ha 3eMHbBIE COOBITHS, OCOOCHHO HAa WX HETaTHBHYIO
YacTh.

BesycioBHO, BaxkHelIIee 3HAYEHNE UTPACT BIMSHHUE MPUTSDKCHUS
Jlyupt Ha oxeanbl U Mopsa. Crooaa e MOXHO OTHECTH U
npuwiuBooOpasytomiee BiusHue JIyHsl Ha 3emHyr0 armocdepy. Ho
NpUYeM TYT JyHHBIE acTpoOsieMbl U ocBemeHHOCTh JIyHbsl ComHiem?
Tem He wMeHee, 37eCh MOXXHO TaKXKe BBICKA3aThb HEKOTOpPHIC
TPEATOJIOKEHHS.

Cam Qakt TOro, 4ro MOJABIAIONIAS YaCTh JYHHBIX acTpobieMm
HaXOAWTCS Ha OMKalIIed K HaM CTOPOHE, TOBOPUT O TOM, YTO
3eMHO€ TPUTSHKEHHE CIIOCOOCTBYET BHIPHIBY S(HUPHBIX CTPYH MMEHHO
Ha J3TOW CTOpOHE, HamlpuMep, BCIEACTBUE MPUTSDKEHUS 3emuel
VIJIOTHEHHBIX Macc 3(upa Mo TUMY TOro, Kak JlyHa mpuTsAruBaer K
cebe 3emHyr0 armocdepy. Ho ato ke 3HauuT, uro u JlyHa, B CBOIO
ouepenb, OyJIeT CTUMYIHPOBATh BBIPHIB TAKHX K€ CTPYH U3 3eMIiH, a
9TO O03HAa4YaeT ONPEACICHHYI0 BO3MOXHOCTh IPOTHO3UPOBAHUS
NoJ00HBIX COOBITHI Ha 3eMile, YTO MOKHO M HY)KHO HCIIOJIB30BaTh B
NPaKTHKE TIPOrHO3UPOBAHUS HA3E€MHBIX COOBITHIA.

Ocgemennasi cropoHa JIyHbl OTpakaeT K HaM COJIHEYHBIH CBET,
HO TOYHO TaKXe OHa OyAeT OTpakaTh W IOOBIE (POTOHOOOPA3HBIE
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CTPYKTYpBI, KOTOpble mocbutatotcs COJHIIEM BO BCE CTOPOHBI U
CYIIECTBOBAaHUE KOTOPBIX OOHAPYXKHBACTCS HAOIIOJACHUSAMH 32
OTKJIOHCHHSIMH JIa3€PHOTO JIy4a OT HEHTpPaIbHOTO TOJOXeHHS (puc.
3.4). Ho o5t xe BHUXpEBble JSGHUPHBIE CTPYKTYPHI, CO3aHHBIC
Comuaniem, monanas Ha JIlyHy W 9acTHYHO TOTJIONIASACH €10, OYAyT
CTUMYJUPOBAThH Pa3BHTHE dQUPOIUMHAMHUYCCKHX TPOIIECCOB B €€ Tee,
T.C. BBIPHIBOB J(UPHBIX MOTOKOB, KOTOPBIE MOTYT JOCTUTaTh
MTOBEPXHOCTH 3EMJTH.

Takum  o0pa3om, Tmpu pa3paboTKe METOJOB IPOTHO30B
HETaTUBHBIX SBJICHUH Ha 3eMJie CIEAYyeT yYecTh WU MHOTOBEKOBBIH
ACTPOJIOTUYECKHUI OIBIT IPSBHUX HAPOOB, Pa3yMeeTCs, KPUTHUCCKU
ero mepepadoTas.

Buoieoowt

1. B nHacrositee BpeMs B reOJOTMH T'OCHOACTBYET KOHICIIIHS, B
OCHOBE KOTOPOI1 JIe’KaT MPEACTAaBICHUS O CTALIMOHAPHOCTH 3EMIIH KaK
IUTAaHEThI. DTa KOHLEMLHUS pacCMaTPUBAET I'€0NaTOrCHHBIC SIBICHUS Ha
3emie — KpYIHBIE M JIOKAJIbHBIE 3€MIIETPSICCHUS KaK CiydaiiHble
COOBITHS, a aBapuHd M KaracTpo(bl PaccMaTpPHBAIOTCS B CUCTEME
«4eNIOBEK — TEXHUKa» 0e3 yueTa BIUSHUS IPUPOAHBIX (PaKTOPOB.

Ha camom gmene 3emis sBS€TCS HENPEPHIBHO Pa3BUBAIOLICHCS
IMPUPOAHOM CHCTEMOH, B KOTOPOH TIE€ONATOICHHBIE  SIBJICHUS
INPOUCXOAAT M OyAyT HPOHCXOOWTH HEMPEPHIBHO, U HMMEHHO OHH
ABISIFOTCS ~ OCHOBHBIMH ~ IPUYMHAMHM  HETATUBHBIX  SIBJIICHHIA,
NPUBOISIIAX K MacCOBOMY VXYIIICHHIO 3I0pOBbS JIIOJEH WU
0O0JIe3HsAM, CBSI3aHHBIM C OCJAa0JIEHMEM HMX OpPTaHU3MOB, a TaKXke K
aBapusM U KaracTpodam, NPUBOIAIIMM K MHOT'OYHMCICHHBIM
KEPTBAM.

2. B pesymprare mpoBefeHHBIX 3a mociexnue 20 et
MCCIIEIOBAaHNH BBISICHUIIOCH, YTO 3€MJIsi HENPEPHIBHO aKKyMYJIHPYET
SHEPTUIO U PETYISAPHO ee cOpachIBaeT, OTKPBITHE ra30BOTO-TEIMEBOIO
JIBIXaHUS 3eMIT TMOJTBEPAMWIO TPOTEKAHHE «XOJIOMHOTO» CHHTE3a
XUMHAYECKHX 3JIEMEHTOB B HeIpax 3eMiId, a CEHCMHMKa OKa3aniach
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OPSIMBIM CJIEACTBHEM (DyHIAMEHTAIBHBIX SBOJIIONMOHHBIX MPOIECCOB
IUIAHETHI.

3. Ha moBepxHoCTH 3eMiy cyIIecTBYeT ri100ajibHas pemeTdaTas
CeTh, OpPUEHTHPOBAHHAs IO CTpaHaM CBETa, CO CTOPOHAMH,
HaIpaBJICHHBIMHM Ha CEBEP-IOT C IIarOM OKOJIO 2 M U BOCTOK-3amal C
IaroM OKoJio 2,5 M, a TakXke W JAPYTHe pPEemeTKH, 00pa3yromime
SHEPreTHYECKnue TIJIOCKOCTH, HAyIIHE OT IOBEPXHOCTH BBEPX B
KOCMOC, Ha  II€PEeCeUCHHMH  TIpaHell  KOTOPbIX  BO3HHUKAIOT
reonaToreHHbIe 30Hbl.

4. 3a mocnexnue 30 net npencrapienrue 06 aMmop(HOIA, BO MHOTOM
OIHOPOAHOM  CIOUCTOH  CTpyKType  3emiad,  oOpa3oBaHHOHN
KOHJEHCAllMe  IEepPBUYHOIO  IbUICBOIO  00JaKa, IOCTEIECHHO
3aMEHseTCs  Ha  BHJEHME  3eMJIM  KaKk  OIpPEAETIeHHOIo
KpUCTAUIMYECKOro  oOpa3oBaHMs C  TpaHsMH W Y3JaMH,
TE0’HEPIreTUYECKUMH JIMHUSAMH M IPOLIECCAMH, MPOTEKAOLUINMHU 0]
BO3CHCTBUAMU re0(hU3NIECKUX U KOCMHUUECKUX (PAKTOPOB.

5. OmauM W3 BaKHEHIIMX (HaKTOPOB, BIUSIOMIMX HA COCTOSHHE
NPUPOAHON cpenbl Ha 3emile, Ha COCTOSHUE 3E€MHOM NpUPOIbl U
TEXHUKH, a TaKKe Ha 4YEJOBEKa SBIAETCS COCTOSIHHUE COJIHEUHOU
aKTHBHOCTH, HMeEIOlllee B CpPeAHEM  OJUHHAIIATHIETHIOI
OUKIIMYHOCTb, B YaCTHOCTH, IIOABJICHUC Ha ITOBCPXHOCTHU COHHHa
COJHEYHBIX MSTEH. OQUPOIUMHAMHYECKHM MOAXOX  IO3BOJIET
YTOUHHUTL MNOpUpOAY COJHCYHBIX IIATCH W IOHATH MEXaHHU3M HUX
BIMSHUS Ha 3eMHble Tmpouecchl. CollHEeUHble TMATHA ClEIyeT
paccMaTpuBaTh M Kak MarHUThl U KaK BUXPH, IOJOOHbIE CMEpYaM Ha
MOpe C BOPOHKOOOpasHbIMM  DAaCIIMpPEHUSIMM Ha  BEpLIHHE.
HpCZ[HOJIO)KI/ITCHBHO, MNEPUOAUYIHOCTE U MHTCHCUBHOCTL COJIHCYHBIX
MSTEH KOoppenupyeTcs ¢ mnepuojamu oOpamieHus Bokpyr ConHia
IUTAaHET COJIHEYHOH CHUCTEMBI, B NIEPBYIO OYEPElb, TSUKENBIX IUIAHET —
IOnurepa u CatypHa.

6. IloMuMO BIMSIHMSI COJIHEYHBIX ISATEH HAa 3€MHBIE CO6LITI/I$I,
CYLUIECTBYIOT M JpYr'H€ KOCMHYECKHE M COJIHEUHBbIE (DAKTOPHI,
OKa3bIBAIOIIME  BIMSHUE Ha  AKTUBM3ALMIO U [POTEKAaHHUE
I'eoImaTorcHHbIX COOBITHH Ha TOBEPXHOCTHU 3GMHI/I, TaKUMHU
(akTOpaMu SIBJISIOTCS, B YaCTHOCTH, nojoxenue u ¢asel Jlynsl. Bee
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momo0HbIe (HAaKTOPHI 1eJeco00pa3sHO yUYUTHIBAThH IPU pPa3pabOTKe
METOJIOB TIPOTHO3UPOBAHWS TIOSBJICHUS Ha 3eMile HEraTHBHBIX
TCOTMATOTCHHBIX SBJICHUM.
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I's1aBa 4. ®u3nKa reonaToreHHbIX U3J1y4YeHUH

4.1. DS¢upoounamuueckas cywyHocmy 2e0nAmMOEHHOZ0
u3nyueHun

[To creneHn MHTEHCHBHOCTH 3(QHUPOIMHAMUYECKHE T[€OMAaTOTCH-
HBIE SIBJICHUSI CETOOHS 1IeJIecoO0pa3HO YCIOBHO pa3leiuTh Ha
CIIE/TyTOIIHE TPYTIIHL:

— TIOCTOSIHHO JeHCTBYIOIIHE OTHOCHTEIBHO CIa0ble JOKAJIbHbIE
W3IyYeHUs, TPUBOISIIME K TIOSBICHUIO TEONMAaTOreHHBIX 30H —
oOyacTeil BO3EHCTBNS HA KHUBBIE OPTaHU3MBbI, OOJbIIAs YacTh TAaKUX
30H UMEET Pa3Mephl TOIH U €ANHHUIIBI METPOB;

— KpaTKOBpEeMEHHbIE (OT EIMHHUI] YacOB JI0 HECKOJIbKUX CYTOK)
OTHOCUTENIFHO CHJIbHBIC JIOKAJIBHBIC W3IYYEHHUS, NPUBOIAIINE K
nonTeprefictaM — CMEIICHHIO NPEIMETOB, IIOSBICHUIO BOJIBI B
NOMEUICHUSX, CaMOBO3TOPAaHHIO TIPEIMETOB, XOJOAHBIM S3bIKaM
«IJIaMEHW», OBIONIUM TMPSAMO W3 CTEH W T. I, pa3Mepbl 30H
COCTaBJIAIOT €AWHHIBI M IECSATKA METPOB;

— KpaTKOBPEMEHHBIE (OT €IMHUI] YaCOB J0 HECKOJIBKUX CYTOK)
CUJIBHBIC JIOKAJIbHBIC HW3JTYUCHHUA, MNPUBOIAIINE K IIOABJICHUIO CHII,
JOCTAaTOYHBIX OJIs1 aBapHP'IHOFO CHMKCHHA CaMOJICTOB U 3aTOIIJICHUSA
CYZIOB, pa3Mephl TAKUX 30H COCTABIISIOT OT COTEH METPOB JI0 JIECATKOB
U JJaKe COTEH KUJIOMETPOB;

— KpaTKOBpPEeMEHHBIC MOIIHBIE BHIOPOCHI 3Hpa € 3axXBaTOM
HOBEPXHOCTHOTO TPYHTA, NPHBOIAIINE K TOSBICHUIO acTpoOIeM Ha
3eMHOH MOBEPXHOCTH M 00Pa30BaHUIO M BEIOPOCY B KOCMOC KOMET;

— TIOCTOSHHOE HAKOIUIGHWE B 3eMHBIX THopojax 3dupa
npeoOpas3ylomerocss B HOBOE BEIIECTBO, B pe3yJbTaTe dYero
YBEIMYMBACTCS Macca M pa3Mepbl Bced 3emin, NpUBOASIIEe K
HOSIBJICHUIO HOBOTO BEIlECTBA BO BCe Macce 3eMilM, BKJIIOYAs
mutochepy, 4, Kak CICACTBUE, K MEXaHUYCCKHM HANpSKCHHUSIM B
HOpOoJIaX, KPYMHBIM U JIOKTEHBIM 3€MJICTPSICEHHSIM M BYJIKAHUUECKUM
M3BEPKEHUAM, U, KPOME TOT0, PETYJISIPHO TPUBOAsIIee K ObICTPBIM (B
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TEUCHHUE CEKyHA © MHHYT) BBIOpocaM J(HPHBIX ITOTOKOB,
COIPOBOXKIAIOIIUXCS Pa3pylIEHUEM 31aHUN U COOPYKEHUH.

Hcxonss W3 M3IOKEHHOTO BBIIIE, MOTYT OBITh BBICKA3aHBI
OPEANONIOKEHH O (PU3MYECKOH CYIIHOCTH PAa3IHYHBIX BUAOB
reonaToreHHbIX M3JydyeHud. ['eomaroreHHble H3JIydyeHHs BO BCEX
CITy4asx IMPeICTaBJISFOT COOOW BHHTOBBIE MOTOKH 3upa, Oojee Wi
MeHee YIUIOTHEHHOTO.

[IpocmarpuBaroTcst [Ba MeXaHM3Ma HW3JIy4EHHs BHHTOBBIX
3(pUPHBIX NOTOKOB — IIyT€M BOBJCUYCHHS B IBI)KEHHE CBOOOIHOTO
a¢upa u myTeMm BeIOpoca cTpyi 3¢upa u3 BemecTsa.

[lepBhIii BapuaHT — BOBJICUYECHUE B JBMKEHHE CBOOOJHOrO 3¢upa
INPOMCXOAMT 3a CUET BA3KOCTHU 3(upa, BCIEICTBHE YETO BHUHTOBBIC
NOTOKH 3(upa B BEIIECTBE NMPHUBOAST B IBW)KEHHE IPHIICTAIONIUE
ciou cBoOOAHOTO 3dupa. DTO MOXKET HPOUCXOAUTH MO0 B pazioMax,
nu00 Ha TpaHMLAX IOBEPXHOCTHBIX BHXpEH, 00pa3oBaBLIMXCS B
pesyibTaTe MOIJIOUICHUS 3GHpa W3 OKPYXKAMOLIETO0 IMPOCTPAHCTBA
(cetkm XaptmMana u jnp.). Ha mnepecedyeHuMM TOPH30HTAIBHBIX
BUXPEBBIX IIOTOKOB, O0Opa3ylOIIMX TpaHU CeTed, BEepTHKAJIbHbBIC
BUHTOBBIE TMOTOKH dQupa Oyayr Oollee WHTEHCHBHBIMH. OTH
BUXPEBBIC MOTOKH CHKUMAIOTCSA JAABJICHUEM OKpYKalomero 3gupa,
MOSTOMY OHHM JIOKAJIM3YIOTCSl HA MMOBEPXHOCTH B MECTaX IepecedeHuit
rpa”eil cereid. IT0, BUAUMO, 3aBUCUT U OT XapaKTepa U CTPYKTYPHI
MOJCTUAIOUINX TPYHTOB.

Kak ycraHoBieHO, cia0ble JOKaJlbHbIE TI'€ONATOreHHBIE 30HBI
BO3HUKAIOT B y3JlaX CETEW, T.€. Ha MEPECEUYECHUH JUHUI ceTeil. DTo
MOXET ObITb OOBACHEHO TEM, YTO B 3THUX Y3JaX HHTEHCUBHOCTb
JBWKEHUSI U TJIOTHOCTH 3(HMPHBIX TTOTOKOB BO3PACTAaET, U CO3JAIOTCS
YCIIOBHS JIJIS BBIOpOCa CTpyH 3¢dupa BO BHEIIHEE MPOCTPAHCTBO. DTO
U €CTh, BEpOSTHO, MEXaHHW3M 00pa3oBaHUs CHaObIX JOKAIbHBIX
reonaToreHHbXx 30H. OTHOCHUTENBHO € TOro, IoYeMy HWMEHHO
T€0JIOTHUECKHE HEOJHOPOTHOCTH SIBIISIFOTCS OCHOBHBIMU
MCTOYHUKAMH T€ONaTOreHHOTO W3JIy4YeHHUs, CETOAHA TOXKE MOXKHO
BBICKA3aTh HEKOTOPbIE MIPEATIOJIOKEHHS.

OCOOCHHOCTBIO BHHTOBBIX TOTOKOB CBOOOJHOTO d(Hpa SBISETCS
TO, YTO 3TH MOTOKH 3aMBIKalOTCSl B TOopounsl (puc. 4.1). OOpatHsbIiit
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NOTOK 3(upa pacnpocTpaHseTcs Ha OOJIBIIOH MIIOMA/H, TOITOMY TaM
CKOPDOCTH Mallbl, W BO3JCWCTBHE HA OKPYXKAIOIIYIO0 MPHPOLY U
MIPEIMETHI 37IECh HE OLIYLIaeTCs.

Puc. 4.1. O6pa3oBaHue BHHTOBBIX NOTOKOB CB0O0OOAHOro 3¢upa B
reonaToreHHbIX 30Hax

Bropoli BapmaHT — BBIOpPOC YILUIOTHEHHOTO 3(Hpa U3 BellecTBa
MIPOUCXOANT IO THITY JIA3EpHOTO U3IYYEHHS C TOW pasHHILEH, YTO B
opoJax 3eMJIM Hakadka 3HEPTUU MPOUCXOAMT 3a CUET MOTVIOIIECHHUS
ANIEKTPOHHBIMH 00O0JIOYKAMH W HYKIOHAMH 3(HUpa OKpPYKaIOMIEro
MIPOCTPAHCTBA.

Hakonnenue mMacchbl 37€KTPOHHBIMU 000JI0YKAMHU U HYKJIOHAMH HE
BJIMACT HAa UX XUMHUYCCKHUEC CBOﬁCTBa, IMOCKOJIBKY MOMCHT KOJIMYE€CTBA
JABWXCHUA TIpU YBCIMYCHHU HX MACChl COXpPaHACTCA, a 3HAYMT,
COXPAHSAIOTCA  3HAUEHWs CIHHA, DIIEKTPUYECKOro 3apsjga u
MarHMTHOTO MOMEHTa. YacTHYHO HaKaljMBaeMbId 3up usmyqaercs,
U 3TO TOXKE IPOSBISIETCS KAK TIEONATOreHHAs 30Ha, HO €ClU
HaKoIUIeHHe 3(upa NMpoucxoauT ObIcTpee, YEM €ro pacceuBaHUE, TO
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[0 Mepe HAKOIUICHUS] MacChl A3(Upa COCTOSHHUE BEIIECTBA CTAHOBUTCS
Bce Oonee HeCTaOWIBHBIM, M, HAYMHAs C KaKOTO-TO MOMEHTA,
MPOMCXOANT B3PBIBHOW BBIOPOC HAKOIJIGHHOTO 3¢upa, NpUueM
BBIOpOC 3¢Hpa M3 OJHOW YACTHU BEIECTBA CTUMYIHUPYET BBHIOPOC
sdupa U U3 Ipyrux ero vacreil. HambompImas BepOSITHOCTh TaKOTO
BBIOpOCa — B MeCTax IPOJODKEHHS BITIyOb YK€ CYIIECTBYIOLIMX
pas3ioMOB, TaKk Kak HMEHHO 3[eChb HaxXxomuTca ciaboe MecTo B
nopogax. HekoTopyro aHajIOruo0 MOKHO YBHIETb IIPH PacKoie
JMIOOBIX KPUCTAJUIOB: B MOMEHT pacKkola B 3TOM MecTe Bcerza
BO3HHMKAET CBEUEHHE, YTO CBHUJIETEILCTBYET O TOAOOHBIM XKe BBIOpOCE
a¢upa BO BHEIIHEE TPOCTPAHCTBO.

Hens3s  cumrarh, 9TO TakoH BBIOPOC BCETNa pa3BHUBACTCS
MrHOBeHHO. CerofHs YK€ BBIICHEHO, 4YTO €CJH TIeolaTOreHHOe
W3JIy4eHHE pa3pylIuTh, TO €ro BOCCTAHOBICHHE IPOUCXOAUT HE
MI'HOBEHHO, @ B TE€YCHHE HECKOJBKUX MHUHYT. DTO JaeT OCHOBAaHUE
nojaraTh, YTO IPOLECCHl OOpa30BaHMsS BHUHTOBBIX I'€ONATOTEHHBIX
MOTOKOB TOXXE€ HE TMPOUCXOJSAT MTHOBEHHO, W HAa OTO YXOIUT
OIpeIeIEHHOE BPEMsi, BO3MOKHO, OT €AMHHUI] MUHYT J0 HECKOJIBKHX
cyTok. B cBOI0 odepenp, orcrofa BHITEKAET BO3MOXKHOCTh, XOTS OBl B
MPUHIIMIIE, OPTaHU3AIMK KOHTPOJIS 32 Pa3BUTHEM TaKUX MPOIIECCOB.

B ornmume ot ctpyit cBoGomHOrO 3dHpa, B KOTOPHIX IUIOTHOCTH
sdupa HECYIIECTBEHHO OTJIMYAaeTcs OT IDIOTHOCTH »ddupa B
CBOGOIHOM OKOJI03EMHOM IIPOCTPAHCTBE U COCTABIsAET mopsiaka 1071
Kr/M3, cTpyu 3(upa, BEIOPOIIEHHbIE U3 BEIIECTBA, MMEIOT ILIOTHOCTh
3HAYUTEJIHO 00jIee BBICOKYIO, BIOJIHE COU3MEPUMYIO C IUIOTHOCTBIO
5pupa B DJIEKTPOHHBIX O00O0JOYKAX, T.€. ITOPAAKA CIMHHUILl Kr/M>,
COOTBETCTBEHHO OYZIET BBIIIE M UX yJeNIbHAsI SHEPTETHKA.

Crpyun ymiaoTHeHHOro 3(Qupa He 3aMBIKarOTCsS caMd Ha cels, a
YXOIAT B KOCMOC Ha 3HauuTeNbHBIE paccTosiHus. Koneuno, Takue
BUXpH TI0 Mepe YAaJeHHus OT HCTOYHUKOB  ITOCTEIICHHO
JIepOPMUPYIOTCS, PACIIUPSIOTCS, TEPSIOT UHTEHCUBHOCTh H, B KOHIIE
KOHIIOB, PACCEUBAIOTCS B OKPYXKAIOLIEM 3eMJII0 IIPOCTPAHCTBE, HO 3TO
MOJKET TNPOU30WTH Ha PACCTOSHUSIX, U3MEPSAEMBIX COTHSMH ThICSY
kuiiomeTpoB. Ecim ske oOpazoBaHWe TakuWX CTPyH HOCHT JIaBUHHBIN
(B3pBIBHOI) XapakTep, TO NPOLECC pa3BUBACTCS MHAYE, C 3aMbIKAHUEM
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3(QUPHOTO TMOTOKAa B TOPOHIAIBHYIO CTPYKTYpY, KOTOpas ecTh
HavdalbHas CTa/Insl 00pa30BaHUSI KOMETEHI.

Bce reonoruueckne mopoAbl MMEIOT 3HAYCHHE IUDIICKTPUUECKON
NPOHULAEMOCTH  OOJbllle  EAWHUIBL.  JTO  O3HAa4yaeT, 4TO
COOTBETCTBCHHO BO CTOJBKO pa3 B HHX YIUIOTHSIOTCS B(QUPHBIC
MOTOKH W BO CTOJIBKO K€ Pa3 OHM MMEIOT MEHbIIee COMPOTHUBIICHUE
JUist 3(UPHBIX TIOTOKOB, 4eM BakyyM. Ilo3Tomy TOpOUAaIbHBIC
3UpHBIE TIOTOKHA, B OCHOBHOM, 3aMBIKAIOTCSI BHYTPH CILIONIHBIX
nopoj. OmHaKo Tam, TJEe UMEETCsl pa3jioM, YacTh MOTOKA TOPOHJIOB
MOMAJaeT B €ro MPOCTPAHCTBO M BBHI3BIBAET BUHTOBOE JBHKCHHUE
MPUMBIKAIONINX CJIOCB 3(Upa, BOZHUKAIOT BUHTOBBIC MOTOKH 3(Upa,
HalpaBjCHHBIC W3 Tella 3eMJIM B CBOOOTHOE TIPOCTPAHCTBO. OTH
MOTOKH CIIOCOOHBI CBOOOHO MPOHU3BIBATH JTIOOBIE AUIICKTPUUECKUE
MaTepHuajbl, HO HE METaJUIMYeCKHe, IMOTOMY YTO Ha IMOBEPXHOCTH
METAJNIOB CBOOOJHBIC 3JEKTPOHBI 00Pa3yIOT IOCTATOYHO TUIOTHYIO
MOBEpXHOCTh  (ToBepxHOCTE Depmmu), 007amAIONIYI0 BBICOKUM
3(1)I/IpOI[I/IHaMI/I‘ICCKI/IM COIIPOTUBJICHUECM, TaKue IMOBCPXHOCTHU
a¢UpHBIE IOTOKH OTHOAFOT.
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Puc. 4.2. O6pa3oBanue KOMeTBI: @) Ha4aIbHbIH 3TaIl; 6) GopMHUpOBaHKE
6) BBIXOJ KOMETHI B KOCMOC, 2) 00pa3oBaHME 3aJHETO «XBOCTa»; O)
obpa3zoBaHue TEPETHETO «XBOCTa»; €) pa3dpoc BEIECTBA; J#) METECOPHBIN
IIOTOK, OCTAaBIIUNCS ITOCJIE KOMETHI
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6)

Puc. 4.3. ®ororpaduu kKomMer: a — KoMmera XHUAKyTakd, 1996 1.,
OTYETIIMBO BHIHA TOPOHIANbHAs CTPYKTypa; 6 — komera Ukes—Cexn, 1965
T., Y KOMETHI BEpEeTeHOOOPa3HbIH 3aTHIIA «XBOCT»; 8 — Komera Wkes, 1963 r.,
3aJHUM «XBOCT» pacIIMpeH M paclieluleH; ¢ — Komera ApeHaa—Pomana,
1957r., y KOMETBl MOSBHJICS MEpeHAN OCTPBIH «XBOCT»; O — KOMeETa
Mapxkoca, 1957 r., BelecTBo pacceuBaeTcs, KoMeTa OJIn3Kka K THOCIH
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OpHako W3BECTHBI Cilydau, KOraa 3(pupHbIE CTPYH BBIPHIBAIOTCSA
u3 3eMild TaM, Ile HeT HMKAaKUX pa3jloMoB. BHemne 3ToT mpouecc
BBITJIIIUT KaK MOIIHAS TOYEYHAsl BCIIBILIKA, KOTOPask PACIIMPSETCS 110
IIOIAAM, a 3aTeM racHer. [Ipm goCTaTodHo MOIIHOM 3PHUPHOM
BBIPBIBE M3 3eMJIM B CBOOOJHOE MTPOCTPAHCTBO 00Opa3zyeTcs TOPOHI C
3aXBaTOM IIOBEPXHOCTHBIX Hopoa. Jlajgee Topous yjieraer B KOCMOC,
yHOCSI ¢ c0o00ii BBIPBaHHYIO MOPOIY M BCE, YTO BCTPEYACTCS HA €ro
nytu. O6paszoBanack komerta (puc. 4.2) [1, ¢. 536-547; 2].

®dotorpaduy  KOMET BIIOJIHE TOATBEP)KIAIOT  W3JI0KCHHBIIN
MEXaHHU3M HX CO3JaHus. BHAHO, 4TO KOMETBl — 3TO TOpOUAAJIBHBIE
obOpazoBanmsa. llupokuii 3agHMH XBOCT W Y3KUH TepeaHUi
CBUJICTENIECTBYIOT O PACCEMBAHUM TOPOMIAMH HAOPaHHOI'O KOMETaMHU
BEIIECTBA, a BOBCE HE OO0 HCIApEHUWH JIBAOB, O YEM TOBOPHUT
oduumansHas Hayka. OOpa3oBaBIIMIiCS HA MecTe THOEIH KOMET PO
METEOPOB TAKXKE IOATBEP)KIAECT BBIIICH3IOKCHHOE, TakKe KaKk U
YHCJICHHBIE OLIEHKHW KOJMYECTBA U pAacHpeleleHue KOMET B
ConHeyHOH cucTeMe.

Kometst (puc. 4.3) poxmatorcss Bcemu IutaHeTamu CoOTHEYHOUN
CHCTEMBI, MO-BUAMMOMY, NOCTaTOYHO YacTo, Ha 3emiie dYale 3TO
IMPOUCXOJUT B OKEaHC, 4Y€M Ha CYUIC. BO-HCpBI)IX, IMOBECPXHOCTH
OKEaHOB B JIBa pa3a OOJbIlle, YeM MOBEPXHOCTh CYIIH. Bo-BTOpBHIX,
JHO OKEaHOB TOHBINE, a AMIIEKTPUYECKAas NPOHHUIAEMOCTb BOJIBI
BBICOKA, TaK YTO YCJIOBHUS U JJIs IPOXOXKICHUS dPUPHBIX CTPYH, U IS
o0pa3oBaHMs BHXPEBBIX TOPOMIOB 31eCh Jiydmie. KMerorcs
MHOTOYHCIICHHbIE CBHUIETEIbCTBA MOPSKOB O TOM, KaK U3 BOJBI
BBIPBIBAIOTCS. M yXxonsaT BBepx Hekue HIIO ceporo nBera u
omoniieoopasHori popmel. He Oyaymme i 3to kometwl? U He
IIoToMy JIK AApa 6OJ'ILH_II/IHCTB3 KOMET, C KOTOPBIMU BCTPEHACTCA
3emuis, cocTosT K30 Jpaa? Ho ecTh cBUAETENBCTBA U APYroro poaa,
KOTJa MOJI BOJIOK Ha OOJBIION riyOuHE BUAHBI KPYITHBIE 3aMKHYTHIE
BUXpEBbIE 00pa3oBaHus. MOXKET OBITh, 3TO TOXKE TOPOWBI, HO Y HHX
HE XBaTWJIO DHEPruM JUId AajbHEWUIIEro NEpeIBIKEHUS, U OHHU
3acTpsiau B Boje? M He TeM ke sBJIEHHMEM, HO MaJlod MOIIHOCTH,
MOKHO OOBACHUTH MOSBJIEHUE KPYTOB Ha MOJSAX B AHTIIUH, O KOTOPBIX
MHOT'O IIHCAJIN Ta3€ThI?
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Ha cyme momoOHble ciydan TOxe ObiBajid. I10m0OHBIX
obpazoBanmii Ha 3emie MHorme necsaTtku. Ha Ceepe wumeercs
MHOECTBO KPYTJBIX 03€p, B KOTOpble HE BHagaroT peku. B ropone
CacoBo Pszanckoii obnactu 12 anpens 1991 r. Houbto oOpa3zoBanach
BOpOHKa AwaMeTpoM B 28 M W TimyOmHOU okomo 4 M. llpu stom
ucuesno 1800 T mopoasl, a B OKPECTHBIX JOMax OBLIH BBIIABICHBI
HapyXXy okHa U aBepu (puc. 4.4) [3, 4].

Takux oOpa3oBaHMii 10 BCEMY 36MHOMY IIapy MHOTHE TBICSYH,
HO KpyHHBIX — auameTpoM mopsiaka 100-200 km HEe Oonee moiyTopa
coreH. JIyHa CIUIOIIb TOKPHITa TAKUMH acTpoOJieMaMu, IPHYEM €CTh
acTpoOJIeMBbl (KITUPKH») TUaMETPOM TOPSAKA THICSYM KUJIOMETPOB, B
[EHTPE KOTOPBIX HMEIOTCS TOJOTHE TOPKH BBICOTOH B HECKOJBKO
KAJIOMETPOB, a 00pamIsSIOT MX KOJBIIEBBIC Bajibl U3 TOP BBICOTOH M0
14 km.

0,8u

AT

28m

Puc. 4.4. Crpykrypa CacoBcKoii BOPOHKH

CBUETENBCTBOM TOMY SIBIISIETCSI Tarkke, Hampumep, I[lyuex-
Karynckas acrpobiema (puc. 4.5) [5], oOpasoBasimasicst mopsiaka 175
MJIH JIET TOMY Ha3aj, oomuii aunaMerp KoTopoit coctaBuser 80 kM, B
KOTOPO#, MO JTaHHBIM TPaBHUMETPUYECKUX CHEMOK U CEHCMHUYECKOTO
npoUINPOBAHUS, UMEETCSI KOJIBLEBOW KelI00, UMEIOINN BHELIHUN
nmuametp 40—42 kM u riryobuny 110 1,6 KM B BOCTOYHOM CEKTOpE H JI0
1,9 kM — B 3amaHOM.
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Puc. 4.5. Peabed noepxHocTu uctuHHoro aHa Ilyuex-KatyHckoii
HMIAKTHOH CTPYKTYpbI: a — acTpoOJjeMbl B LIEJIOM; 6 — LEHTPaJIbHOTO
MOJHATHSA; 6 — CBOJA IEHTPAJIBHOTO MOJHATHS BbIme H30THMCH 0,5 KM.
CooTHOIIEHHE BEPTHKAIBHOTO ¥ TOPU30HTAIBHOTO MacmTados 1: 3
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B Hem cymecTByeT NEHTpalbHOE TOJHATHE, W3BECTHOE TOJ
Ha3zBaHWEM «BOpPOTHIIOBCKHI BBICTYI», KOTOpPOE HMEET IUaMeTp B
cBoAoBOI yacTu 8—10 kM, B ocHOBaHUHU 12—14 KM ¥ BO3BBIIIACTCS HaJ
JTHOM KOJIbIIEBOTO *kenoba Ha 1,6—1,9 kM, mpudeM KpyTH3HA CKIOHOB
B €ro OCHOBaHWMW OlleHHBaeTcs B 35°—40°. BepmmHHas dYacTth
MONHATUS TPEACTAaBISAET COOOH TUTOCKHI KOJBIIEBOW CBOX C
nepenagoM BbicoT 0 200 M, B LIEHTPE KOTOPOTO €CTh BIIaJIMHA
pasMepom 3x5 KM u riryOouHO# 110 525 M [5].

Puc. 4.6. IToBepxnocts JIyHbI B IepBOii YeTBepPTH

A 4TO e MOXHO ckazatb o JlyHe (puc. 4.6), HAa TOBEPXHOCTH
KOTOPOH CYIIECTBYIOT COTHH «acTpOOJeM», HMEIOUIUX JuaMeTp
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MHOTHE JIECATKH M COTHH KHJIOMeTpoB? Bce OHM MMEIOT KOJbIIEBBIE
BaJIbl, YACTHYHO pa3pyLICHHbIE BCIEACTBHE OONBIINX IEpPErangoB
TEeMIEPATyp (maem  +110°C, HOYbIO —120°C), y MHOTHX M3 HHX
COXpaHWJIACh  LEHTpallbHas TOpKa, CBUJCTENbCTBYWOLIAass 00
OTHOCHTENIFHOM MOJIOZOCTH 3THX OOpa30BaHUIA: Mepernaja THEBHBIX U
HOYHBIX TEMITEPATyp He yCHeN UX pa3pymuTs (puc. 4.6).

[lonmo6Hoe sBnenne Ha JlyHe B pailioHe kparepa AubhoHC
Habmogan B HOsiope 1958 . m3BecTHEI acTpoHoM H.A.Ko3wipe. OH
YBEPEHHO OTHEC 3TO SIBJICHHE K BYJIKAHHYECKOMY HM3BEPKECHHUIO, HO
OHO HE MOTJIO OBITh TAaKOBBIM XOTS OBl B CHIIy CBOCU KPaTKOBPEMEH-
HocTu. [lonoGHbIe sIBIEHUS HEOJHOKPATHO HaOII0gaIMch Ha Mapce B
BUJIE SpYalIIeii BCIIBIIIKK aTOMHO-BOIOPOAHOTO YPOBHS CBETHUMOCTH
C pacUIMpeHreM CBETOBOTO IATHA 0 HECKOJBKHX JECATKOB W JaKe
COTEH KHJIOMETPOB B TCUCHHE JOJICH MM HECKONbKHX MHUHYT. Ho Ha
CaMoOM JieNie, TaKue SBJICHHS MOTYT OBITh Ha BCEX IUIAHETaX, OHU U
ObIBaJM, O 4YEM CBHAETEILCTBYET HAJIW4YWE OOJBIIOTO YHCIIA
acTpoOsieM Ha UX moBepxHOCTAX (puc. 4.7, 4.8)[6].

Puc. 4.7. Yuacrok nosepxnoctu Mepkypus minpuHoi B 500 km
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Puc. 4.8. IloBepxHoctr Mepkypusi: Ha Hed BHAHO OoublIoe
KOJIMYECTBO acTpoOiIeM

[louemy pa3moMbl UCIYCKalOT TeMWd B OONBIINX KOIWYECTBAX?
OTBET OTHOCUTENBHO NMPOCT: UCIYCKAHUE TN CBUAETEIBCTBYET O
TOM, 4YTO B 00JacTH pa3lioMOB NPOXOJSIT HU3KOTEMIIEpaTypHBIC
SJEpHBIE PEaKLHH, a MOCKOJIbKY SHEpPIus CBsI3€il HyKJIOHOB B ajbda-
YaCTHULaX 3HAYUTENBHO BBIIE, YEM DHEPIHA CBA3EH TEX K€ HYKJIOHOB,
HO HaxXOZSIINXCS B COCCAHUX alb(a-4acTUIAX, TO Pa3pylIalOTCs HE
CBs3M B alib(ha-dacTullax, a CBSA3M MEXIy alb(da-dacTUilaMH. 371eCh
MOJET OBITh NPUBEACHO CPaBHEHHE C KAMEHHOW CTEHOH, B KOTOPOH
KaMHHM CKPEIUICHbI MEXAy cO0O0# CaObIM LIEMEHTHBIM PacTBOPOM.
IIpu paspymieHuM TakoW CTEHbI KaMHH OCTaHYTCsS LENbIMU,
pa3pylIeHHe IPOIET Yepe3 IEMEHTHBIE IIIBEI.
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KakoB ke MexaHM3M, 3alyCKalolMil SIEPHYIO PEeaKkIuio,
MPHUBOSAIIYI0 K TPaHCMYTAllMU SJIEMEHTOB B 3eMHOW Kope? 31ech
MO’KHO BBICKa3aTh NPEANONI0KEHNE O JBYX TAKMX MEXaHU3MAaX.

Bo-mepBpiX, morsiomenue sdupa 3emieidl MPOMCXOAWT He
ONMHAKOBO  pa3HBIMH  TOPOJAaMH, HMEIOIUMH  Pa3TUIHYIO
TUDIIEKTPUYECKYI0 TPOHHUIIAEMOCTh, YTO TPUBOAUT K PasHBIM
CKOpPOCTSIM D(QUPHBIX CTPYH B MECTax CONPHUKOCHOBEHHS IOPO.
I'pagment ckopocteit 3QUPHBIX CTPYH MPUBOIUT K BOSHHUKHOBEHHUIO
TypOyJIeHTHOCTEH, KOTOpble pPa3BUBAIOTCS B BHUXpU. Buxpu
C)KMMAIOTC BHEITHUM AaBJeHHEM 3(Upa, YMEHBIIAIOTCS B pa3Mepax
Npy OTHOBPEMEHHOM YBEIMYEHUH CKOPOCTEH MOTOKOB 3(Upa ykKe B
CaMUX BUXPSX W BO3HHKHOBEHHWIO B CTEHKaX STHUX BUXPEH BBICOKHX
TPaAMEHTOB CKOPOCTEH, CHOCOOHBIX pa3pylIUTh SIACPHBIC CBS3U
MEXIY anb(a-4acTUIIAMH.

Bo-BTOpHIX, HakoIIeHHE 3(Upa B AMEKTPOHHBIX 000JI0YKaX TOMOB
W MOJEKyl W B HYKJIOHaX sAep JellaeT HX HEyCTOWYMBBIMH,
CIOCOOHBIMH TIOCIIE JOCTHKECHUSI HEKOTOPOH KPUTUUIECKOW BEITMUMHBI
HAKOIUICHUS  BBIOPOCUTH HM30BITOK 3dupa B  OKpyXaroliee
MPOCTPAHCTBO. DTOT U30BITOK YK€ UMEET CKOPOCTh, COM3MEPUMYIO CO
CKOPOCTBIO 3()MPHBIX IOTOKOB B AJICKTPOHHBIX 000JIOUKAaX M B SIpax.
Kpome toro, BeIOpoc n30bITKa 3Hpa B MEKHYKIOHHOE TIPOCTPAHCTBO
cpa3y JenaeT MEXKHYKIOHHBIE CBS3M MEHEe YCTOHYMBBEIMH, HO
pa3pylIarTCs TOJLKO 0oJiee clla0ble CBSI3M MEKIY anb(a-dacTuiiamMmu.

Tak wnn HWHA4€, HO HM3JIYUYCHHEC ICJIMA B OIPCACICHHBIX MECTax
HETIOCPEICTBEHHO CBHJETENHCTBYET O MPUCYTCTBUH B ATHX MECTaxX Ha
HEKOTOPOH TITyOWHE SIIEPHBIX MPeoOpa3oBaHUi M, COOTBETCTBEHHO, O
TpaHCMYTallUH 3JICMCHTOB U BCUICCTB.

4.2. Mexanusm 6030elicmeus 2e0namozeHHOZ0 U3JIy4eHUs Ha
KOCHOE U Jcu80e euiecmeo

B ocnoBe Bcex ,I[BI/I)KeHI/Iﬁ BO3lyXa B aTMocq)epe JIC)KHUT €TI0
BHYTPCHHAA  TCIJIOBasg OHEPTrUd, T.C. KHHCTUYCCKAsd OHEPrusd
TCIUIOBOTO JABWXCHUA €ro MOJICKYII. CKOpOCTL 3ByKa B Trase Vs
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CBs3aHa CO cpez[Heﬁ CKOPOCTBIO TEMJIOBOI'O ABMIKCHHUS €0 MOJICKYJI VT
IIPOCTBIM COOTHOIIICHUEM !

V3B = O,8 VT

Jlnst Bo3ayxa npu Temneparype 20°C cKopocTh 3ByKa COCTABIISET
330 M/c, a cpeHAsS CKOPOCTh TEIIOBOTO JIBHXKCHHS MOJeKyn — 412
M/c. VIMEHHO 3TO TEmIOBOE ABMKEHHE MOJIEKYN CO37aeT JaBICHHE
BO3/yXa, KOTOpOE Ha YPOBHE 3eMJIM COCTaBiIsieT 760 MM pT. CT. WU
10° TIla, a SHEProcoAepKaHHE TEIJIOBOTO JBHMKEHHS MOJEKYI
BO3/lyXa, 3aKIIOUYCHHOTO B OJHOM KyOHMYeCKOM MeTpe o0beMa
cocrapister 10° Jlx/Me,

Hukakoe camompou3BoibHOE JBWKEHHE BO3dyxa  (BETpBI,
yparaHsl) IIpH 3TUX YCIOBHSIX HE MOXKET MPEBBICUTh CKOPOCTH 3BYKA,
MX MaKCHUMaJbHasi CKOPOCTh BCET/a B HECKOIBKO Pa3 MEHBIIIE, TOTOMY
YTO B HHX XaOTHYECKOE TEIUIOBOE JBIKEHHE MOJEKYN BO3IyXa
npeoOpaszyercss B YHOPSIIOUYCHHOE JBIKEHHE MacChl ras3a, DHEPrusi
KOTOPOTO OTOMpAaeTcsi y SHEPruH TEIUIOBOrO IBIKEHHS. OOmmit
OayaHC PHEPIHU BCETJa COXPAHIETCS.

[110THOCTB BO3/TyXa COCTaBJIseT, mpuMepHo, 1 kr/m. B yparanax
ABWJKCHUE BO3QyXa CO34AaCT Ha IMPCIATCTBHA OaBJICHHUC TaKoi
BEJIMYUHBI, YTO BBHIKOPUYECBBIBACT JEPEBBbSl M pa3pylIaeT IOCTPOMKH.
Ho B »dupe mapamerpsl Ipyrue: IIOTHOCTh 3(Upa B OKOJIO3EMHOM
IpocTpaHcTBe cocTapisieT 8,85-10712 kr/m3, 3aT0 CKOpPOCTH 3ByKa
cocrapnsger 4,34-10%% wm/c, nosromy naBneHHe B 3()HPE COCTABISAET
nopsazaka 10%Tla, T.e. Ha 32 mopsaka GoJble, YeM JaBJICHUE BO3AyXa.
OTo naBlieHHe HUKaK HAMU HE OIIYIAeTCs 10 TOH JKe MPUYMHE, YTO U
JaBJICHHUEC BO3ayXxa: BHCUIHUEC u BHYTPCHHUC JaBJICHUA
ypaBHOBeIIeHbI. OIIyIIaloTCs TOIBKO TPAJANCHTHI JaBICHHHA, KOTOPbIE
CO3JIAIOTCA  JIBIDKCHUSIMH  BO3lyxa WM d¢upa. A TOCKOJBKY
TUIOTHOCTH A¢upa Ha 11 MopsAKOB MEHbIIE, YeM TUIOTHOCTh BO3/yXa,
TO W TpsMOE€ JaBieHHe S(PUPHBIX IMMOTOKOB HA IPEISATCTBHS, Kak
NPaBHJIO, HE OLIYIAETCS.

Jpyroe neno, rpaueHThl IaBICHUH, BO3HUKAIOIIUE TPH OOKOBOM
BO3JICHCTBUM TMOTOKA ra3a — BO3JIyXa WM d(pHpa Ha TPENsSTCTBHE.
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YparanHblif BeTep CHOCHT KPBIIIN HE MOTOMY, YTO OH Ha HUX JIABUT
CBOEM Maccoi, a MOTOMY, YTO MOTOK BO3AYyXa TOPMO3UTCS O KPBIILY,
YTO YMEHBIIAET JaBJCHHE HAa BEIUYUHY MPOHOPIHUOHAIBHYIO
KBaJpaTy pPa3HOCTH CKOPOCTH Y TpPEmaTcTBUsA (KpBIIIKM) W B
CBOOOTHOM IIPOCTPAHCTRBE:

(Av)y?
AP=—p——.
2

CkopocTh BeTpa B yparanax gocruraer jao 30 m/c, T.e. moutu 0,1
OT CKOpOCTH 3ByKa. IIpu 5ToM Ha 1 M? MOBEPXHOCTH IIPEMATCTBHUS
neicTByeT 0okoBoe namienue B 450 H, wium, uro To e camoe, cuia
nopsiaka 45 xr. [ToHaTHO, 4TO Ha KphIlTy MoHanbo B 20 KBaApaTHBIX
MeTpoB Oymer nmedcTBoBaTh cmia B | ToHHY BemuunHoW. OHa W
CPBIBACT KPBIIILY.

B adupe miotHOCTS 3dupa cocTarisier Ha 11 MOPSIIKOB BEIUYUHY
MenbIrylo. Ho ckopocts B 0,1 ckopocTH 3ByKa B 3(HUpe COCTABIISIET
yxke BeanuuHy B 10?1 mM/c. A Torma GokoBas cuia, JEHCTByIOIIas Ha
KaKABIH KBaJpaTHBIM METp MOBEPXHOCTH, COCTABUT yke He 45 Kr, a
10%6-10%" kr, T.e. MHOIME MWJIIMAPALl MUILTMAPAOB TOHH. KoHeuHoO,
3TO TIpeleTbHbIE BEIUYMHBI, U B PEATHHBIX MPUPOIHBIX A(PUPHBIX
BUXPSIX TaKUX CKOPOCTEH M COOTBETCTBEHHO TAKMX CHJI HE OBIBAcT.
Ho Bce xe...

BokoBass cuima  Bcerza — HampaBleHa — NEPHEHIUKYJISIPHO
00ayBaeMoit moBepxHOCTH. [loaTOMy 3(pHpHBIA BUXPH, BBIXOISIIAN
U3 3eMJIM, CO3[JacT Ha IMOBEPXHOCTH TMpPEMmsITCTBUA  CHUIY,
HaIpaBieHHYI0 K LEHTPYy 3eMJd, W TNpeAMET, MOMNaBIIMA B 30HY
JEHUCTBHSI TAKOTO BUXPS, CAMOJIET WM KOpalih MOTYyYUT YCKOpPEHHE
BHU3, K TIOBEPXHOCTH 3eMJIM WJIM KO THY MOpsI, 4YTO OyJeT JUIsi HEero
93¢ (PeKTOM YyBEIMYEHUs TPABUTAIUOHHBIX CHJI, XOTsI HMX TPUPOJA
coBepIIeHHO Apyras (puc. 4.9).

CrnemyeT OTMETHTb, YTO Takas Cuia IMpu OOKOBOM 001yBe OyneT
JICHCTBOBATh HA METAJUTMUYECKUE TIPEMETHI C OOJIBIICH CHUJION, YeM Ha
NpeAMETbl HE METAJUIMYeCKue. Y METaJJIOB CYLIECTBYET Tak
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HasplBaeMasi  «ImoBepxHOCTh Depmu», cocTosimas U3 SJIEKTPOHOB,
TOXe BUXped 3(dupa, HO JOCTATOYHO IUIOTHBIX, ITOITOMY BHEIIHHE
3(UpHBIC TTOTOKH HE MPOHUKAIOT BHYTPh METaJIa, a CKOJIB3AT BJIOJIb
UX TIOBEPXHOCTH, HECKOJIbKO 3aTOPMa)KMBasiCh. TOpMOKECHUE
3QUPHOTO TOTOKA B BHXPE, BBIXOIAIIECTO W3 3EMJIM, BOIH3M
METAJTUIECKONW MOBEPXHOCTH U CO3J]ACT TPAJIUEHT CKOPOCTH 3(hUpa; C
HWKHEW CTOPOHBI — CO CTOPOHBI BHXpS JaBjieHUE 3dupa
YMEHBIIIACTCS, & Ha BEPXHEH CTOPOHE COXPAHSAETCS IOJHOE
cratudeckoe mnaBiaeHue. Cozmaercs pa3HOCTh MaBICHUN »dupa H
COOTBETCTBCHHO CHWJIa, BO3JCHCTBYIOIIas Ha BECh MpPEAMET U
NepeMeIaronas ero BHU3.

F=APS

Puc. 4.9. HampaBjieHHe CHJIBI TPAIHEHTHOT0 MOTOKAa J(PHPHOrO
BHXPS IPH B3aHMOJECTBUHU ¢ METAINYECKOii IIOBEPXHOCTHIO
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ITonoOHBEIM ke 00pa3oM MOXeT OBITh O0OBACHEH u (akT
NepeMelleHusl TIPEeAMETOB MpU moaTepreiictax. B mosrepreiicrax,
KpoMe TOro, 3(upHBIE BUXpU COOMPAIOT MOJEKYJBl BOJBI, BCETIa
coJleprKalieiics B BO3AyXe, B KalUIM, a KalUld B TOTOK WJIU B JIYXKHU
monoOHO TOMy, Kak B CTaKkaHe das MPH MOMEIIUBAHUH JIOXKEIKON
YaHKH COOMPAIOTCS Ha JHE B IIEHTP CTaKaHa.

Y U30JISAIUOHHBIX MaTEPHATIOB MMOBEPXHOCTh DEpMU OTCYTCTBYET,
31ech 3(UPHBIN MOTOK MPOHUKAET BHYTPH M30JISITOPA W BO3IEHCTBYET
Ha MOJICKYJIBI, CIBUTAs X TI0-Pa3HOMY, B 3aBUCUMOCTH OT UX MU,
T. €. IUIOMagy TMOIMEPEeYHOro CeYeHHsA. 3AeCh OCHOBHYIO pOIb
HAYMHAIOT WrpaTh HE TOJBKO CWJIBI  OOKOBOro  0OO0AayBa,
pa3BOpavNBAIOIINE MOJEKYIBI, HO U CHJIBI IOOOBOTO COMTPOTHUBIICHUS
Mosiekysn. M Te, u Apyrue CHIIbI CABUTAIOT MPEAMET, NehOPMUPYIOT
€ro BHYTPCHHIOIO CTPYKTYpy M MPHU OONBIIUX 3HAYCHUSX MOTYT
pa3pyIIHTh €ro.

OTHM MOXKHO OOBSCHUTH BO3ICHCTBHE T'PATUCHTHBIX J(HUPHBIX
IIOTOKOB Ha JXUBBIC OpPraHu3Mbl, KOTOPBLIC COCTOAT H3 BOABI H
Pa3IMYHBIX BEIIECTB. Pa3Hble MOJIEKYIIBI UCIIBITHIBAIOT Pa3HBIC CHUIBL,
MO3TOMY HATPSTAIOTCS MEXMOJCKYJISPHBIE CBS3HM, W3MEHSETCS XOIT
XUMUYCCKUX IPOHECCOB B OpraHusMax, MCHACTCA CTPYKTYypa
OuormosyieH, OIIyIIEHWE HE W3 MPHUIATHBIX. A TNPH 3HAYUTEIIBHBIX
TpagueHTax CKOpPOCTeW AQPUPHBIX TOTOKOB CHIIBI CTAHOBATCS
COU3BMCEPUMBIMHU C CUJIAaMU MCKMOJICKYJIAPHOI0, XUMHUYCCKOIr'0 U JaxK<
SEPHOTO B3aWMOJCHUCTBHHA. OTH CHJIBI CIIOCOOHBI Pa3ApoOHTH
OpTraHW3M Ha MOJIEKYJBI, HA aTOMBI U Iake Ha HyKIOHBL. OpraHu3Mbl
WCYE3ar0T, TPYIIOB HE OCTAETCH. ..

Ha ocHoBe »(hupoaHAMUYECKUX TPEACTABICHUNA MOYET OBITh
O6’I:JICHCH U MEXaHU3M CBCYCHUA BO3yXa, €0 HMOHU3ALUU H, KaK
CIIEJICTBHE, MTOKITa TOPIOYNX T'a30B.

JIto6oii moTok 3¢upa Beeraa 3aKkpydeH, MOTOMY YTO B €r0 OCHOBE
JISKUT BHUHTOBOE JIBIKEHHE 3(Hpa B NPOTOHAX M AIIEKTPOHHBIX
obomoukax artoMoB. Iloxg BoO3mEHCTBHEM TpagUEHTOB CKOpPOCTEH
BUHTOBOTO IMOTOKa ddHUpa MOJIEKYJNBl a30Ta ©  KHCIOpoJa
BO30YXIaI0TCS, MOHU3UPYIOTCS M HAUUHAIOT CBETHTHCA. B npuHImILe,
3TO CBEYEHHE OTHOCUTEIIEHO XOJOJHOE, HO TPH BBICOKOH
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WHTEHCUBHOCTH 3(PHPHOTO MOTOKA TEeMIIepaTypa MOXKET IMOJHATHCA,
TOTJ]a TOPIOYHE T'a3bl BOCINIAMEHSTCS, ¥ TIPOU30MIET B3PHIB.

Takum o0pa3om, 3QUPOTUHAMUYECKUH TTOIXO K T€OMaTOTSHHBIM
SIBIICHUSIM TI03BOJISCT, XOTS ObI B NPUHITUIIC, TIOHATh WX MEXaHM3M, a
3HAYUT, U O0JIee CO3HATEIHHO MOJOUTH K METOAAM UX OOHAPYKEeHHS U
MPOTHO3WPOBAaHUA, a Jajee — K HEeWTpaln3alud WU, XOTS OBl
MUHUMU3AIIN BO3MOKHBIX HETATUBHBIX MOCIICCTBUH.

Boieoow

1. Ilpupona reomaTOreHHbIX H3IYHYEHHH — BHUXPEBbIE IOTOKU
a¢upa, BHIpHBaOIIKEcS W3 DIyouH 3emian. OTH  TOTOKU
B3aMMOJACHUCTBYIOT C Te€laMH, B OCHOBHOM, IIyT€M CO3JaHus
IPaAMEHTOB CKOPOCTEH B CTPyAX 3(dupa, YTO CO3MAET TPagUECHTHI
JaBJICHUH U COOTBETCTBYIOIINE CHJIBI.

2. Tlo cremeHm  WHTEHCHBHOCTH  3(QHUPOAMHAMHYECKHE
SHEPreTHYECKHE TIPOLIECCHl CErOXHS  LenecooOpa3sHoO  YCIOBHO
Pa3AeNInuTh Ha CICAYIOLIUE IPYIIIbL:

— MOCTOSIHHO JIEHCTBYIOIINE OTHOCHUTEIBHO Clalble JIOKaJIbHbIE
W3Iy4YeHMs, MPHUBOJAIINE K TOSBICHUIO TIEOMaTOTeHHBIX 30H —
oOnacTell BO3ACHUCTBHSI HA XHMBbIE OPraHU3MbI, OOJbLIAs YacTb 30H
MMEET pa3Mephl 10JIM U €IUHUIIBI METPOB;

— KpaTKOBpPEMEHHbIe (OT €IMHHUI] YacOB JI0 HECKOJBKUX CYTOK)
OTHOCUTENIFHO CHJIbHBIE JIOKAJIBHBIC H3IY4YEHHUs, NPUBOIAIINE K
nojirepreiictraM — CMELICHHIO IPEAMETOB, IOSBICHUIO BOABI B
MOMEIIEHHUSAX, CAaMOBO3TOPAaHUIO MIPEIMETOB, XOJOIHBIM S3bIKaM
«IJIaMEHM», OBIOIUM TpPSIMO W3 CT€H W T. I, pPa3Mepbl 30H
COCTABJISIFOT €UHULBI U IECATKU METPOB,;

— KpaTKOBpEMEHHbIE (OT €IUHHI] YacOB JI0 HECKOJIBKHX CYTOK)
CUJIbHBIE JIOKAJbHbIE HW3Ty4eHUs, MPUBOMAIINE K TOSBICHHUIO CHII,
JOCTaTOYHBIX Ul aBapUMHOTO CHIDKEHHS CaMOJIETOB M 3aTOIUICHHUS
CYJIOB, pa3Mepbl TaKUX 30H COCTAaBIAIOT AECATHIC OJIM U €IUHHIIBI
KHJIOMETPOB;
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— KpaTKOBpPEMEHHBIC MOIIHBIE BBIOPOCHI 3dHpa C 3aXBaTOM
MOBEPXHOCTHOTO TPYHTA, MPUBOJAIINE K TOSBICHHUIO acTpoOJieM Ha
3eMHO TIOBEPXHOCTH M 00pa30BaHMIO U BEIOPOCY B KOCMOC KOMET;

— TIIOCTOSHHOE HAKOIUIGHWE B 3€MHBIX THOopojax 3dupa
MpeoOpasylomierocs B HOBOE BEIIECTBO, B pE3yJlbTaTe dHero
YBENIMYMBAETCI Macca M pa3Mepbl Bced 3eMil, KpOME TOro,
PETYJIAPHO TPUBOIAIICE K OBICTPHIM (B TEUCHHE CEKYHJ U MHHYT)
BEIOpOCaM 3(UpHBIX ITOTOKOB, COTIPOBOKTAFOIITHXCS
3EMIIETPSICEHUSAMH U Pa3pyLICHUEM 30aHUN U COOPYKECHHUI.

3. DdupHble TIOTOKH, BBIPHIBAIOIIMECS UW3-TIOJ 3EMHOU
MOBEPXHOCTH, IPEOOpa3yroTCs B  TOPOUAAIBHBIC  CTPYKTYPBHI,
3aXBaTHIBAIOIINE TIOBEPXHOCTHBIE IMOPOABI M yIETAIOIINe BMECTE C
HUMH B KOCMOC, 3TO U €CTh POXACHHE KOMET, COIPOBOMKAAIOIICECs
MOSIBIICHUEM acTPOOJIEM Ha MOBEPXHOCTH IIJIAHET.
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L'zaBa 5. O0Hapy:KeHHe M HeHTpaJIu3auus
reonaToreHHbIX 30H

5.1. Hexomopuie menoovl 00HAPYHCEHUA 2€0NAMO2EHHBIX 30H

Kak 00HapyHTb TreonaToreHHbIe 30HbI?

Ceroans yxe co3aaHbl IpUOOPHI, TO3BOJISIIONINE 3TO cAenaTh. Ho
npruOOpOB Mao, a TEOMaTOreHHBIX 30H MHOTO. [Io3TOMYy B pasHbIX
CITydJasiX CIJIEAYeT HCIOJIB30BaTh TE€ CIIOCOOBI, KOTOpPBIE ITO3BOJISIOT
pewmmTh 3agady HauboJiee MPOCTHIM U B TO k€ BpeMs 3(peKTHBHBIM
CIIOCOOOM.

M3  W3BeCTHBIX  CErOAHS  CIOCOOOB  OOHapyXeHHs  30H
reonaToreHHOTO W3IYy4eHHUsl LenecooOpa3HO BBIACIUTH YETHIpe —
requeBbld, OHWONOKALMOHHBINA, MAarHUTHOIU(PPEPEHINANBHBIA U
nazepHbId. IlepBble 1Ba MOKHO CUHMTATh HIMPOKO allPOOHMPOBAHHBIMH,
HOCJIEHUE J(BA — TOJBKO ONPOOOBAaHHBIMH, UIS HMX HPUMEHECHHUS
HY»KHO CO3/1aBaTh COOTBETCTBYIOIINE MOJIEBBIE TPHOOPEI.

T'enueewiit cnoco6 06H(lpy.7}('8HM}l 2e0namo2eéHnblx 30H

IenueBblii cmoco®d OOHAapY)KEHUsI T'e€ONaTOTeHHBIX 30H B CBOE
BpeMsl mOpeioxun akagemuk B.M.BepHaickuid, KOTOpbIA 3aBenial
«u3ydath Tenuid u gpixanue 3emumy. W.H. SHunkuM, xangumatom
re0J0rOMUHEPATOr MYECKUX HayK, PYKOBOAMTETIEM Lentpa
WHCTPYMEHTAIBHBIX HAONIONEHUH 3a OKpYyXKawIleil cpeaod u
reo()U3N4ECKUX MPOTHO30B, MPOBEICHBl MHOI'OJIETHUE HCCIICIOBAHUS
aTol mpoOsieMbl. MIM yCTaHOBJIEHO, YTO HUMEHHO T€JUI BBISBISET
pa3jIoMbl 3eMHOH KOpPBI TOpPa3l0 OTYETIMBEH, 4eM IoOble apyrue
reo(u3nUecKue MEeTOIbl. A aTMOC(epHbIe IPOLECCHl B 3HAYNTEIILHON
CTEIICHH OTPECISIFOTCS JUHAMUKOW 3eMHOM KopsI [1, 2].

3/ech BO3HUKAET HECKOJIBKO BOIPOCOB: TIOYEMYy  BOOOIIE
BO3HUKAIOT Pa3lOMBl B 3¢MHOM KOpE, OYEMY NPH 3TOM BBIIEISAETCS
WMEHHO TeNud M, HaKOHel, KaK J3TO CBS3aHO C IPOTHO30M
3€MJIETPSICEHU.
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OTBeT Ha MEpBBIA BOIMPOC 3aKIIOYAETCA B TOM, UYTO 3eMIIs, KaK U
Bce HeOecHBIE Tesla HEMPEPHIBHO IMOTIOMIAeT dUpP U3 OKPYIKAIOIIEr0
ee mpoctpaHcTBa [3, ¢.467-476]. DTOT 3huUp YACTHYHO MOTIIONIAETCS
3(UPHBIMU BUXPSAMU — TIPOTOHAMH, YCTOWYHBOCTH CTPYKTYPHI
KOTOPBIX OTpaHn4eHa. HaKOIUIeHHBI MMH HM30BITOK MAacchl IOCIe
OTIpeZieIeHHOTO 3Ha4deHWs] cOpachlBaeTcsi, TpPU  OJIATOIPHSTHBIX
YCIIOBUSIX M3 TaKWX H30BITKOB (DOPMUPYIOTCS HOBBIE HYKJIOHBI,
o0pa3zyeTcsi HOBOE BEIIECTRBO.

CBHIIETENIECTBOM TOMY, 4YTO B Heapax 3eMJIH HENpPephIBHO
o0Opa3yercss HOBOE BEIIECTBO, SIBISCTCS YCTAHOBJICHHBIA (hakT
paciiMpeHuss 3eMJId W BBIICICHHEC HOBOTO BEIIECTBA B MHPOBOU
cucteMe pU(PTOBHIX XpeOTOB. DTO 3HAYUT, YTO B 3€MHBIX TITyOMHaX
UAYT SJACPHBIC PEaKIIUU, O YEM U CBUJCTEILCTBYET BBIJICIICHUE I'elus,
SJIpaMH aTOMOB KOTOPOTO SIBJISTIOTCS ajib(pa-4yaCTHIbI, COCTOSIIUE U3
YEeTHIPEX HYKJIOHOB — ABYX NMPOTOHOB U IBYX HEHTPOHOB.

Anbda-gyacTHIBl BBICTSIOTCS W3 SAAEp aTOMOB IIOTOMY, YTO
SHEPrUsl CBSI3W HYKJIOHOB BHYTPH alib()a-4acTUIl Ha TOPSIOK
OombIlle, YeM SHEprus CBS3W HYKIOHOB MeXay anbda-gacturamu. B
caMOM Jielle, €CIIid DHEPrusl CBsS3M HYKIOHOB B anb(a-yacTHIIC
coctaBisieT 28,3 M»aB, T.e. 7,1 MsB Ha HyKJIOH, TO SHEPIHs CBS3U
anb(a-yacTuly APYr C JIPyroM cocrapisger mopsiaka 1,5 MbB Ha
HYKJIOH, 3TH CBSI3U cllabee U pa3pymiaroTcs Jierye.

Haxomenune BemiecTBa B Macce 3eMJIH, BBI3BaHHOE MOTJIOMIEHHEM
a¢upa, TPHUBOAMT KAaK K MEXaHHMUYCCKUM HANpsSHKCHUSAM, T.C. K
HaANPSDKEHUSM DJIEKTPOHHBIX O00OJIOYEK aTOMOB, B CBOIO OYEPEIb
MIEpPeAloNM HAIpPsDKEHUS SiIpaM aToMOB, TaK W K pa3pylICHUSM
MEXATOMHBIX W MEKMOJICKYJIAPHBIX CBsA3eH. OTO M BBI3BIBACT
MOSIBJICHWE PAa3JIOMOB, CIBUT IIOPOJ, 3CMIICTPSCEHUS, a TaKKe
W3BEPIKCHUS BYJIKAHOB. A TIOCKOJIBKY TIOTJIONICHHE d(rpa HeOSCHBIMU
TesaMu OyJIeT MPOUCXOIUTh JI0 TEX TOP, MOKa CYIIECTBYET BEIIECTRO,
TO 3TO 3HAYMT, YTO BCE ATH SIBJICHUS OYyAyT CYIIECTBOBaTh BCETJa, U
HUKAaKMX HAJAeXKJ Ha TO, YTO OHHM OJHAXJIBl TPEKPATATCS, HET.
CrnenoBaTenbHO, 33ja4a 3aKI0YaeTcss B TOM, YTOOBI O HUX 3HATh,
MPOrHO3UPOBATh U, IO BO3MOXKHOCTH, MUHUMH3UPOBATh HETaTUBHBIC
Pe3yNbTaThl UX NEUCTBUN.
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Buonokayuonunslii cnocod odnapyscenun 2e0namozenHpIx 30H.

IIpome Bcero s oOHApyKEHHUS JOKATBHBIX T€ONMAaTOr€HHBIX 30H
BOCTIOJIB30BAThCS METOJIOM OHOJIOKAIIUH, JOCTYIMHBIM MPAKTHUECKU
KOKIOMY, HO TpeOyromuM HeOombod TpeHUupoBKkU. CyIHOCTH
METOJa 3aKJIIOYaeTcss B TOM, YTO IIOMCK 30H IPOHU3BOTUTCS C
MOMOMIBI0 ~ TaK  HAa3bIBAEMBIX  «PaMOK», TIOA  KOTOPBIMHU
MOJIPa3yMeBaIOTCS U30THYTHIC IMOJ TPSIMBIM YIJIOM METaJUTHYECKUE
MIPOBOJIOKH, JIy4Ille BCETO — BSA3aJNbHBIC CIUIIBI AMAMETPOM 2 MM U
mmmHOM 40 ¢M C 3a0CTPEHHBIM OTHUM KOHIIOM. 1/3 MJIMHBI CITHIIBI
u3rudaercs MoJa MPSAMBIM YIJIOM K OCTalbHOW dacTH. Kopotkoi
YacThI0 C 3a0CTPCHHBIM KOHIIOM CIIMIIA BCTaBISCTCS B KOPIIYC
OOBIYHOM CTEP)KHEBOW aBTOPYUYKH BMECTO CTEp)KHA. J[JTMHHBINA KOHEIT
HYXHO 3aTyIHTh B IIeNx 6e3omacHocTH. Pamka rotosa (puc.2) [4].

Puc.2

[ab)
—
-

~

Puc.1 Puc.3

Puc. 5.1. O0Hapy:keHHe reonaToreHHbIX 30H ONEPATOPOM € MOMOLIbIO
NMPOBOJIOYHBIX PAMOK

Oneparop OepeT B KaXKAYD PYyKy IO paMKe, HAKJIOHSET HX
HEMHOI'0 BIEpEeJ] TaK, 4TOObl OHU ObUIM MapaJUIeNbHBI APYT JIPYTY
(puc. 1a, 0), 1 OOXOAWT TUTOMIAKY WU TIOMEIICHUE.
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[IpoBepKy YYBCTBHTEILHOCTH OIEPaTOpa MOXKHO TIPOU3BECTH,
MOAHOCA paMKu K cTeHe. [Ipumepno, 3a 30—40 cM OT CTEHBI paMKH
HAYHYT PacXoauThes (puc. 1B).

Han reomarorenHoi 30HOH paMKH caMH MEpeceKyTcsl 6e3 KaKkoro
OBI TO HU OBLITO JKeNaHus oreparopa (puc. Ir).

[Ipwu BBIXO/IC U3 30HBI PAMKH BHOBb CTAHOBSITCSI TAPAJUICITbHBIMU.

Y mmomelt co cnabbIM COOCTBEHHBIM OHOMONEM paMKH He
paboTaroT, MOTOMY YTO YrOJI OTKIIOHEHHS PaMOK MPSIMO 3aBHCUT Kak
OT HANpSHKEHHOCTH TOJIT 30HBI, TaK W OT HANPSHKEHHOCTH CO00-
CTBEHHOT'0 Ouomnoiisi omeparopa. OIHAKO MOTEHIUAIEHBIMUA CIIOCO0-
HOCTSAMU K OWOJIOKalMu o00JIafjacT MOJABJISIONIee OOJBITUHCTBO
monet, HO g paboTel Cc pamMKamMu TpebyeTcs HeOoJbImas
TPEHUPOBKA. DTUM MOTYT OBJIQJICTh MIPAKTHYECKHU BCE KEJIAOIIHUE.

BapuanToM OHMONOKaIlMOHHOTO CIOCO0a SBJISETCS OOHAPYKCHUC
30H C TIOMOIIBI0 MasTHAKA — METAUIMYECKOTrO0 TpeIMETa,
MOJIBEIIICHHOTO HA MIEIKOBOH HUTH.

OnepaTop AepXUT B pyke HuUTh anuHOM 40-50 cM, Ha KOTOpOit
MOJIBEIICH METATHYCCKUN TIPEIMET, JTyUIlle BCETO — 30JI0TOE KOJIBIIO.
YCHOKOMB MAasTHHK HajJ MECTOM, CBOOOJHBIM OT 30HBI, ONEpPaTop
MEAJICHHO TepeMeniaeT pyKy Ha wmccienyemoe mecto. Eciu ol
MOMajaeT Ha TeOMaTOreHHOe U3Iy4YCHHe, MAasSTHUK HayHMHAeT
COBepIIaTh KPYrOBbIC JABHXKCHUS, YTO CBHUJIIETEIBCTBYET O HAUYUU B
3TOM MECTE T'€ONATOICHHON 30HBI, a TaKXKE O TOM, YTO H3JIy4YCHHUC
UMEET BUXPEBYIO CTPYKTYPY: METAJUIMYECKUH TpPEAMET, UMECIOIIUN
BBICOKOC  I(PHUPOTUHAMUYECKOE  COMPOTHBICHHE,  HCIBITHIBACT
YCKOPSIFOIIYI0 CHJIY CO CTOPOHBI KPYTOBBIX 3(UPHBIX MOTOKOB,
KOTOPBIC U 3aCTABJISIOT MasTHUK COBEPIIATh KPYTrOBBIC JIBYIKCHUSI.

BronokanmoHHBIH CcOoco0 OOHApy)KEHHsI TeONaTOreHHBIX 30H —
OJIMH W3 CaMbIX MPOCTBIX W JOCTYIHBIX CHOCOOOB, HO OH WMEET
CYIISCTBCHHBIN HEI0CTaTOK — CYOBEKTHMBHOCTh. ODTOT HEIOCTATOK
CBsI3aH, BO-TICPBBIX, C TEM, YTO HE Y BCEX JIIOACH paMKa MU MasTHUK
paboTaroT, Tak Kak 3/1eCh HE0OXOAUMO, YTOOBI caM oTepaTop o0IaIal
JIOCTATOYHO CHUJIBHBIM COOCTBEHHBIM OHOTMONEM, a, BO-BTOPBIX, YTOOBI
orepaTop MpOIIea XOTsA Obl MHHHUMAJBHBIA Kypc OOYYCHUS WU
TPEHUPOBKHU. BHOJOKAIMOHHBIA CMOCO0, KPOME TOrO, BBI3BIBACT
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HEJOBEPHE y CKEITUKOB, KOTOPBIC YCMATPHUBAlOT B HEM DJIEMEHTHI
HEJA00POCOBECTHOCTH M aHTHHAYYHOCTH.

Tem He MeHee, crocod MOXKET OBITh PEKOMEHIOBAaH IS
00HapyKCHHS 30H OTHOCUTEIILHO HEOOJBIINX Pa3MepoB B KBApPTHUpPaX,
CIIy’)KEOHBIX U pabouYuX MOMENICHUSAX. YUHUTHIBAs, YTO TAKHX 30H
a0COIFOTHOE OOJIBIIIMHCTBO, a UX OTPUIIATCILHOE BIUSHHE Ha JIFOACH
BIIOJIHE  OIIYTUMO,  IICJIECOOOpa3HO  TOTOBUTH  ONEPATOPOB-
OMOJIOKAITMOHIIINKOB W  TIPUMCHATh OHOJIOKAITMOHHBIA  CIOCO00,
HE3aBHCUMO OT IIPEAB3SATOCTH CKEIITUKOB.

JIsl TOBBIIIICHHUS JOCTOBEPHOCTH HCCIICAOBAHUM IIEIecO00pa3HO
MPOBOJUTH  HCCIEAOBAaHUS  JBYMs-  TpeMs  HE3aBUCUMBIMU
OlepaTopaMH ¥ COTOCTABIATh PE3YJIbTAThl WX HCCIEJOBaHHM, YTO,
HECOMHEHHO, TIOBBICUT UX JJOCTOBEPHOCTb U CTEIICHb IOBEPUS K HUM.

Maznumnoouggpepenyuanvrori cnocoo ooHapyscenun
2€0namo2eHHbBIX 30H.

MaruautHonuddepeHnaIbHbIH croco0 oOHapyKeHHS
TeONaTOreHHBIX 30H OCHOBAaH HA TOM, YTO MarHUTHOE I10Jie 3eMJIH B
MecTax T'eONaTOreHHOT0 M3JIYyYCHUS] MCKaKAeTCsl KaK MO MAarHuTyIe
(BemuuMHE), TaK W 1O HANPABICHUIO. YUWTHIBAsl, YTO TPaHHIIBI
T€ONaTOreHHBIX 30H B TOPH30HTAIBHO IJIOCKOCTH JOCTATOYHO YETKO
BBIPA’XCHBI, MOXET 6I>IT]:» PCKOMEHAOBAaH CHOCO6 BBISIBJICHHA Pa3HOCTU
MOKa3aHUH JIBYX TATYMKOB MAarHUTHOTO IOJIS B pa3HECCHHBIX Ha 1-1,5
MeTpa To4kax. [Ipr 3TOM He HrpaeT poiu, OTIMYAeTCs JIM MarHUTHOE
noie 3eMiIM B 3THX TOYKAaX TOJBKO II0 MAarHUTYyZE, TOJBKO IO
HaMpaBJICHUIO WM 10 000UM MapaMeTpaM BMecTe. 31ech BaKeH (akT
HECOAMHAKOBOCTHU MAarHuTHOI'O I10JIA B 3THX TOYKaXx.

JlaHHBIH croco0 MOKET OBITh HCIOIL30BAaH TaM Ke, TAe U
OHMOJIOKAIIMOHHBIA CIIOCO0, HO OH 0oiee JJOporoi, B 3TOM €ro
HEOO0CTAaTOK. OCHOBHBIM €TI0 MMPEUMYIICCTBOM ABJIACTCA TO, YTO 3TO
croco0 TPHOOPHBIN, €ro TMOoKa3aHWs HE 3aBUCAT OT CIIOCOOHOCTEH
oreparopa.
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YeTpoiicTBO MOKET OBITh PEKOMEHIOBAHO KaK IePECHOCHBIN
MpUOOp AJIS BBISIBIIEHUS JIOKATBHBIX T€ONMAaTOTCHHBIX 30H B KBApPTHPaX,
paboumx ¥ C1y)eOHBIX TTOMEIICHUSX, Ha TIPOU3BOJICTBAX U T. II.

./Ia3eprll:i cnocoo oﬁuapyofceuu}l 2e0namo2ennblxX 30H

JlazepHsbrit croco6 ompezaencHUs (QUPHBIX MOTOKOB pa3paboTaH
B.A.AmiokoBckHM # OmpoOoBaH B Ja0OpaTOPHBIX YCIOBHUAX NpH
ucciaenoBanusax 3¢uproro Berpa [5]. Crocob6 oCHOBaH Ha TOM, YTO
Ja3epHBIN JIyd W3ru0OaeTcs TMOoJ BO3JCHCTBHEM JaBICHUS HA HETrO
3(UPHOrO TMOTOKa IMOJOOHO TOMY, KaK H3TrM0aeTcs KOHCOJIBHO
3aKperyieHHas Oanka T1oja  JeHCTBHEM  BETPOBOM  HArpy3KH.
OTKJIOHEHHE KOHIIA Jiyda Jia3epa NpPONOPIMOHAIBLHO IJIOTHOCTH
3()MPHOTO MOTOKA W KBAJIpaTy CKOPOCTH MOTOKA M KBaJpaTy JITUHBI
Ja3epHoro Jry4da (puc. 5.2)..

OdupHbIN BETEP 5

b
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Puc. 5.2. CxeMa u3MepeHHs1 CKOPOCTH I(PUPHOT0 BeTpa ¢ MOMOIIBIO
JazepHoro Jjy4a: 1 — nazep; 2 — nerekrop; 3 — GOTOCONPOTHBICHUS; 4 —
MAaToOBOE CTEKIIO; 5 — Hempo3pauyHasi meperopojka; 6 — yCHIuTenb CHrHaIa
BEPTHKAIBHOTO OTKIIOHEHHUS JIyda; 7 — yCHJINTENb CUIHAIA TOPU30HTAIBHOTO
OTKIIOHEHUSI JIy4a.
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OTKJIOHEHHE IITHA JIA3€PHOTO JIyda OT €ro HEBO3MYIIECHHOTO
HOJNOKEHNST  (QUKCHpyeTCsl JAByMs mapamMu  (OTOIMOAOB  WIIH
(hOoTOCONPOTHBIICHHI, BKIIFOUEHHBIX COOTBETCTBEHHO B JIBE MOCTOBEIC
aneKTpoHHbIe cxeMbl. OqHa mapa GoToanonos (HoTOCONPOTUBICHUI)
pacHoNoKeHa TOPU3OHTATBHO M (DUKCHPYET OTKIOHEHHE Jyda B
TOPU3OHTAIBHON INIOCKOCTH, BTOpAs Iapa pacIioiokeHa BePTHKAIBHO
U (UKCHPYET OTKJIOHEHHE JIyya B BEPTUKAIBHOM TIOCKOCTH.

Jns TIOBBIMIEHUST YyBCTBUTEIBHOCTH MPHOOpA IMyTeM yBEITHICHHS
JUTMHBI JTA3€PHOTO JTyda MOXET OBITh MCIIOIb30BAHO OTPAKEHHE JIyda
OT 3epKaJl C HOBEPXHOCTHBIM OTPAKCHUEM.

Crioco6 MokeT ObITh PEKOMEHIOBAH Il H3MEPEHHsI HAaIlPaBICHUS
U CKOPOCTH J(UPHBIX MOTOKOB M HMX H3MEHEHHMH B IIaxTaX, Ha
MOBEPXHOCTH 3€MJIM, HA BOJIE M TOA BOAOH, B BO3AYXE H B KOCMOCE
KaK Ha HEMOJBWKHBIX OCHOBAHMSX, TaK M Ha IMOABHXHBIX OOBEKTax
CaMoro pa3HOTO Ha3HAYCHHUS.

JanHoe ycTpoiicTBO (uKCcHpyeT cmemeHne 3¢pupa B OABYX
HANpaBJICHUSIX — TOPU30HTAIBHOM U BEPTUKAILHOM, TO3TOMY JUIS
OIIpeieIeHHs HAIIPABJICHHUSI U CKOPOCTH TOTOKOB 3(upa HEOOX0AUMO
JBa TpuOOpa, pPACHOJIOKEHHBIX B TOPHU3OHTAIBHOH IIOCKOCTH
NEPIEHIUKYISPHO OPYr K Jpyry. 3amuch TOKa3aHW OTKIOHEHUH
Ja3epHOro Jiydya OT HEWTPaJbHOTO TMOJOKEHUS MOXKET MPOUCXOIHUTH
HETIPEPHIBHO U aBTOMATHYECKH M 00pabaThIBaThCsl HEMPEPHIBHO, €CITN
K 3TOMY €CTh HEOOXOAUMOCTbD.

I'pasuunepyuansvnas zeogpuzuueckan cucmema I'l'C

Hns kpatkocpounoro (3 muH. — 1 CyT.) MHCTPYMEHTAJIBHOTO
nporo3a 3T Ha OCHOBE HOBBIX NPEJCTABICHHN O (U3MKE ovara
E.B.bapkoBckum  (M®P3)  paspaborana  ['paBumHeprmanbHas
reopusmnueckas cucrema (I'T'C). JlaHHas KOHTPOJIBHO-HU3MEPUTEIIbHAS
cuctema mo3BoiseT co 100% BepoOATHOCTBIO «HE TMPOIYCTHTH)
npensectHUK 37T, peanusyrommiica B paguyce 50-60 kM OT TOYKH
HaOIroeHNH. 3aperucTpUpOBaHbl JECSITKH NMPEIBECTHUKOB OJHM3KHX,
a TaKkXKe JaeKUX CeHCMUUYECKUX COOBITHH.
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Cucrema BKIIOYAeT B ceOs 1Ba HAKJIOHOMEpa, CEHCMOTPaBUMETD,
cericMoMeTp, reousndecKuit HHTETPaTop, baporpad,
TEPMOBaPUOMETP, MYJIbT YIPABICHUS U PETUCTPAIIMOHHBIN y3eI1.

Ha3znauenue cucremsr:

— TIporHo3 OMM3KuX (Mo 50 KM) 3eMIIETPSICEHUH B pPa3IMYHBIX
reo(pr3MUecKrX MOIAX, KOHTPOIb M PETUCTPAIUST UX KPAaTKOCPOUHBIX
MPEIBECTHUKOB (TPaBUTALIMOHHBIX BO3MYIICHHUN, TPABUMMITYJILCOB U
CeCMOTPaBUTAIIMOHHBIX KOJICOaHMIA);

— perucrpanys NadbHHUX, OMU3KUX W MECTHBIX 3eMIIETPSCEHUI B
IIUPOKOM JHANa30HE YacTOT, a TaKXEe MHUKPO3EMIICTPICCHUH,
MHUKPOCEHCM, aTOMHBIX B3PHIBOB U T.II.;

— KOMIUIEKCHBIE HCCJIEIOBAaHUNA B SIULEHTPAIBHONW 30HE
«HEY3HAHHBIX» 3EMJICTPSCCHUN C IIEIIBI0 WICHTU(DUKAIIUI;

— BBIABJICHUEC TEKTOHMYECKUX PAa3JIOMOB aKTUBHBIX B JAHHYIO
ATOXY;

— MPOTHO3WPOBAaHWE WHBIX CTHXUIHBIX OencTBuii (yparaHos,
cMepuei, ITUKIIOHOB, HABOJHECHUM, 3aCyX OIMOJI3HEH U T.II.) HA OCHOBE
KOHTPOJIS T€OJIOTHYECKON CPEIIBI;

— perucTpanus Te0IMHAMUYECKHUX TPOIIECCOB (3EMHBIX MPIITUBOB,
MOJABM)XEK 36MHOM KOPBI, OMOJI3HEH, KAPCTOBBIX MPOBAJIOB U T.11.);

— WCCIECIOBAaHUS B 30HE MPOCKTUPYEMOTO CTPOHUTEIHCTBA
KPYIMHBIX WHXCHEPHBIX COOPYKEHHWH C TENbI0  ONpeIesIeHuUs
MPUTOJAHOCTH IUIOWAAKU TMOJI 3aCTpOd MO TE€OJAMHAMUYECKUM U
CEHCMOTEKTOHUYECKUM IIPU3HAKAM.

5.2. Hexomopule menoovl nelimpanu3ayuu 2e0namo2eHHbIX
u3yueHuil

Bblﬁop mecma pacnojloriceHusl OmeemcmeeHHblxX 00veKmoes

Bb100p panmoHaIBEHOTO KUJIOTO MOMENICHHUS, B KOTOPOM YEIOBEK
HPOBOJUT OONBIIYI0O YacTh JKU3HM, SBISETCS IIEPBOOYEPEITHBIM
ycioBueM obecrieueHuss 0e30MmacHOCTH Ku3HH. OT TOro, B KaKOM
KOHKPETHOM MECTE PacIoNIOkKEHBI CIy)kKeOHOe U pabouee oMeIleHHE,
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KBapTHpa, [OM, Jada WId KOTTEIK, 3aBUCHUT CaMOYYBCTBHE U
3I0pOBbE YenoBeka. UemoBeK MOBCIOAY OKPY>KEH HEBUANMBIMH TIIa3y
MyYKaMH SHEPreTUYECKUX H3TYUYEeHHUH, KOTOPbIE OKa3bIBAIOT Ha HETO
Bo3zaeicTBue. Takue u3MydeHHss ObUIM ONHMCAaHbl MHAMKWIAMHU eIle
YeTBIpPE THICSYH JIET TOMY Ha3aJ, OJTHAKO WX MPUPOIA TaK O CHX IIOp
M He Oblla BBISICHEHa, H TOJNBKO TEMephb, C IOSBICHUEM
3(¢UPOIMHAMUKY TIOSIBUIIACH BO3MOXKHOCTH B 3TOM Pa3o0parbcsl.

Best moBepxHOCTh 3eMiTi AETUTCS Ha «OOIMBHBIE» U «3IOPOBEHIE
30HBI. DHEPreTHUECKHE IMHUW MUPHHON 10 20 ¢M 1 marom B 2-2,5 M
pacmonoxenbl ¢ CeBepa Ha IOr m ¢ Bocroka na 3aman (cerka
XapTMmaHna) ¥ MOBEpHyTast MO OTHOLIEHMIO K Hel Ha 45° Bropas
rpynmna JuHAN ¢ marom 3-4 M (cetka Xappu). Ha mepecedenmnn 3Tux
JMHUAN BO3HMKAIOT YCHUJICHHUS DHEPTeTHKH U 00pa3yloTcs «OoJbHBIE
YYaCTKH», OTACHBIE [T 3J0POBBS UeJIOBEKa.

Bona mnpepeiBaeT H3JIydeHHE OTHX CETE: Haa BOIOEMaMH
U3IIyYECHU HET.

30HBI BOKpPYT IIEPKBEH, Kak IPaBHIO, BCErAa IACHCTBYIOT Ha
JIONEH TMOJIOKUTENbHO. LlepkBM HUKOrZa HE CTPOWIMCh Ha
TeOMaTOTeHHBIX 30HAX, BUANMO, CTPOUTEIH yMETH WX OINpPENeNsTh.
Ho Bo3MokHO u gnpyroe oObsicCHEHHWe: IepkBU Oxarogaps
0COOCHHOCTSIM CBOCH apXUTEKTyphl HEHUTPaATU3yIOT H3Iy4YeHUE
TEOMaTOTeHHBIX 30H, W OTO  OTKPBIBa€T  JOMOJHUTEIHHBIC
BO3MOXXHOCTH JJIsS MUCCIIAOBaHUM 3Toro (uzmueckoro penomena. K
COXAICHHI0, Yy  OQUIMaNbHOW  HAayKd JO  HCCICIOBaHUS
TeOTNaTOreHHBIX 30H PYKH HE JOIUIH A0 CHX TIOp.

[Ipu BBIOOpE TIIOMANOK MJII CTPOUTENHCTBA 0OCO00 BaKHBIX
o0bekToB THIma ADC, XUMHYECKHX, He(TenepepadaThIBalONINX,
MCTAJIITYPrudCcCKux KOM6I/IHaTOB HIIn CTapTOBBIX IIomaaoK
HEOOXOMMO TIPOM3BECTH T'€OJOTHUECKOe KAPTHUPOBAHHE IMOJ3EMHBIX
pas3ioOMOB TEJNMEBBIM METOJIOM. He3aBHCHUMO OT 3TOTrO TUIOMIAJIKK
JOJIDKHBI 6BITL OGCJ’IC}IOBaHBI HECKOJIbBKUMH HE3aBUCUMBbIMHU
oTepaTopaMu-OMOIOKAIIMOHIITUKAMY, KaXIbIM W3 KOTOPBIX TOJKHBI
OBITH COCTaBIIEHBI HE3aBHCHUMO JAPYT OT JApYyra IUIaHbl TUIOIAIKU C
OTMETKaMH 30H JJIsl IOCJIEAYIOUIEr0 COMOCTAaBICHHUS HX JIPYr C
JIPyroM W TpUHATHS penieHus. Ecmu Kk 3ToMy BpeMeHH Oyner
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pa3paboTaH MarHuTHBIA guddepeHIraNnbHbl  mpubop, TO ero
MOKAa3aHUsl JIOJDKHBI OBITh TaKke 3a(MKCHPOBAHBI TMOMOOHBIM JKE
00pa3oM M UCIIOIb30BaHBI TIPH COMOCTABICHHH 3aMEPOB.

Heﬁmpaﬂumuuﬂ 2eonamozeHHblx M3le'l€Hlll:i

YHUUYTOKHUTH MCTOYHUK re0NaTOreHHOTO W3JTy4eHUs,
HaXOMAIIMACS TIyOOKO B 3eMile, NMPAKTUYECKH HEBO3MOXKHO, IS
3TOTO HET pealbHBIX CPEACTB, HO B O3TOM M HET 0co00it
HEOOXOIUMOCTH, MOTOMY 4YTO B OOJNBLIMHCTBE CIy4aeB BpPEIST He
CaMM UCTOYHUKH, a UX U3ITy4YCeHHE.

AGcomoTHOE OOIBITMHCTBO T€OMAaTOTeHHBIX 30H M3JIy4aeT ciaboe
MOCTOSIHHOE HM3JIyYeHHe, 1 UMEHHO 3TO W3JIy4YeHHE MPHUCYTCTBYET B
OOJBLIIMHCTBE KBapTHP, pabouuX W CIyKeOHBIX MOMEUICHUH, HAaHOCS
BpPE 37I0pPOBBI0 MHJUTHOHOB JIIOJICH Ha BCEM 3€MHOM IIape.

CaMmpIif IpoCTO CITOCO0 OOPHOBI ¢ BIMSHUEM IeONaTOreHHBIX 30H
— MEPeCTaBUTh CHAJbHBIE M pabo4yne MecTa B MECTa, i€ TaKuX 30H
HeT. [IpHHIMIUATBHO 3TO BO3MOXHO, ITOCKOJIBKY OOJBIIMHCTBO 30H
UMeeT HeOOIbIINe pa3Mepsl B €AMHMIBI U 1oiau MeTpa. Ho peansHO
c/IeNaTh 3TO TPYAHO, TaK KaK U KBAPTHUPHI, U OQUCKHI, U paboune MecTa
Ha TMPEINpHUITUSX YXKE OpPraHU30BaHBI, I[EPECTAHOBKH KpaiHe
HE)KeaTeNIbHbI, @ YaCTO U HEBO3MOJKHEI.

HexoropeiMu  m3oOperaTtensiMu  pa3paOOTaHbl  pas3lIMUHBIC
HEHTPaIM3aTOphl FEONaTOreHHOTO M3ITyYeHHUs], H3TOTOBIICHBI, a B PsJIC
CIly4aeB M WCIIBITAHBI MX MaKeTHbIE 00pa3lbl. DTO, Kak IPaBHUIIO,
IUIOCKHE METAJUIMYECKHe CTPYKTYPhl B BHJAE CIHpalield, PEeIIeToK,
3epKall, MUPaMUJA WIA HEKOTOPBIX KPHUCTALIMYECKHX MHHEPAIOB
pasMepoM B HECKOJIBKO CaHTUMETpoB. [IpoBepka 3¢¢eKTHBHOCTH
TaKUX HEHUTPaIM3aTOPOB II0Ka3aja, YTO OHU pEajbHO CHIDKAIOT
WHTEHCHBHOCTH T'€OMaTOreHHOr0 W3JIYYeHHUs, HO HE MOJIHOCTHIO.
Kpome TOro, OOJBIIMHCTBO W3 HUX CJIOXKHBI B HM3TOTOBICHUH U
JIOPOTH, MX TPOJAXHAs [[EHa COCTABISIET OT OJHOM /0 HECKOJIBKUX
THICSY pyOJei. DTo, B MEPBYIO O4Yepellb, CBA3aHO CO CIOKHOCTBIO X
W3TOTOBJICHUSI.
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Cremyer OTMETHTh, YTO OOMIEH W OCHOBHOW OIMMOKOW JTHIX
n300peTeHUH ABJSIETCS TO, YTO BCE OHM NPENIIONAraloT PeryssipHOCTb
CTpyKTypel. B  pesynmpTare ofHa  peryjispHas  CTpPyKTypa
(reomaToreHHOE BHXpPEBOE U3Iy4eHHUE 3(Upa) MOAYIUPYETCS IPYroi
PETYIApHON CTPYKTYpOH (HEHTpaam3aToOpoM), YTO TPUBOIUT K
CO3[JAHUI0O HA €ro BBIXOAE TPETbEU PEryIsIpHOM CTPYKTYpPHl —
npeoOpa3oBaHHOTO BUXPS, HHTEHCUBHOCTH KOTOPOTO MEHBIIE, YeM 0
BXOZa B HEUTPAIM3aTOP, HO KaK TAKOBAsl COXPAHAETCH.

[losToMy 3amauya COCTOMT B TOM, YTOOBI CO3[aTh UPPETYISIPHYIO
CTPYKTYpy HeWTpanu3aropa, KOTOpas He I[03BojuiIa Obl Ha €ro
BBIXOJIE OPraHW30BaThb HOBYIO DETYISIPHYIO CTPYKTYpy 3(HpHOTO
MOTOKa. ODTUM TpeOOBAaHUAM YIOBIIETBOPSET OOBIYHAS CITyTaHHAs
M30JTUPOBAaHHAs METAJUIMYECKas MPOBOJOKA, OOBIYHO NpUMEHsSeMasi
JUIE HaMOTKH TpaHchopmaropoB. B cmyranHom kiyOke Takoi
IPOBOJIOKM OCTAa€TCsl JOCTAaTOYHO IIyCTBIX IPOMEXYTKOB, CKBO3b
KOTOpbIe 3(UPHBIA MOTOK OyJeT MpoHUKaTh. B To ke Bpems B HeM
JIOCTaTOYHO  METAJUIMYECKUX MOBEPXHOCTEH, OKOJIO  KOTOPBIX
3QUPHBIII HOTOK TOPMO3MTBCS, YTO IpeodpasyeT 3JIeMEHTapHbIE
JaMUHAapHbIE TOTOKM W3Iy4E€HUs B  TpaJdCHTHBbIC IOTOKH,
o0pa3ylolmMe  MHKPOBUXPH  TOPOMAAIBHOM  CTPYKTYpHL.  OTH
MUKPOBUXpHU OyAyT pasieratbcsi BO BCE CTOPOHBI, pa3pylias
OCHOBHOM BHUXpPb M, TE€M CaMblM, HEUTpadu3ysl TreoNaTOreHHOE
uzny4yenue [4].

HccenenoBanust AeVCTBUS TAKMX HEUTPAIM3aTOPOB, BBIIIOJHEHHBIX
u3 100 MeTpoB TOHKOM U30JUPOBAHHON MPOBOJIOKHU AuameTpom ot 0,1
10 0,2 MM U CIUTIOILIEHHBIX B JICIEWIKY TUAMETPOM 5-8 cM, IIOKa3aly,
YTO TEOMNAaTOreHHOE HW3IY4YeHHE HCYe3aeT HEMEUIEHHO IIociie TOro,
KaK Ha MOJy WIM Ha 3eMJIe pa3MelleH Takou HeWrpanmsartop. Ho ato
M3IydeHHE Hcye3aeT Haj HEWTPaIu3aTopoM M HEKOTOPOE BpeMs
COXpaHAC€TCAd oA HUM, YTO €UIC pa3 NOATBCPKAACT, YTO UCTOYHUKOM
TaKoro cjaaboro reonaTOreHHOT'O M3JIyYEHUS SIBIIETCS HE KOCMOC, a
TEJIO 3eMJIH.

Ecnu Takoll HeHTpain3aTOp HOJOXKHUTH HA 30HY U TYT XK€ €ro
yOparh, TO 30Ha BOCCTAHOBUTCSI IPUMEPHO Yepe3 MSATh MHUHYT; €CIIN
€ro MnoJep:Karh Ha 30HE 4ac, TO BOCCTAHOBJICHHUE NTPOM30UAET TOJIBKO
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yepe3 CyTku-nBoe. IIpm 3TOM 30HA MOJ HEWUTPAIU3aTOPOM TOXKE
ncuesaeT. Ecnm HeWTpanm3aTop JSKHUT BCE BpeMs, TO 30HA OOJIBIIIE HE
MOSIBJIICTCS, 10 KpalHEH Mepe, BCe TO BpeMs, IOKa HEWTpan3aTop
HaxonuTcs Ha Mecre. Ho ecnu ero yOparh, 30Ha depe3 HEKOTOpOe
BpeMsI BOCCTAHOBHUTCSI.

YuuteiBas  3P(EKTHBHOCTh TAaKOTO  HEWTpaam3aTopa, €ro
a0COIIOTHYIO MACCHBHOCTh M IMO3TOMY O€3BpPEIHOCTb, & TAaKKE €ro
WCKITIOYUTEIbHYIO JEMIeBU3HY (B PYYHOM HCIIOMHEHHH  €ro
mpofakHasi 1eHa coctaBiusier S0 pyOmed, mpu  cepuitHOM
WU3TOTOBJICHUM OHA  MOXET OBITh  CYIIECTBEHHO  MEHBIIIE),
1enecoo0pasHo  MPOBECTH € NOJAOOHBIM — HEHTpalIn3aTOpOM
opuIMaNbHBIE HWCIBITAHWS W PEKOMEHIOBaTh €ro K CEepUHHOMY
MIPOU3BOJICTBY.

Jiss  aydmmed  COXpaHHOCTH — MPOBOJIOKY  IieJecoo0pa3Ho
3amedyaTeiBaTh B J000W wm3omsATOop (Oymara, KapTOH, IIEMEHT,
KepaMHKa, OETOH, IlacTMacca W T.II.), TOCJIE Yero HEeUTpaam3aTop
TOTOB K HCIIOJIb30BaHUIO.

HefiTpanuzaTop MOXXeT OBITh HCIIONIB30BaH HETIOCPEACTBEHHO B
MOMEIIEHNH TIPH pPa3MENICHHH ero Ha IOy — IO0J KOBPOM, IOI
KpOBaThl0, MO CTOJIOM WM IMOJ CTYJIOM, B 3TOM cllydae MpOBOJIOKA
MOXET OBITh 3areuaTaHa B IUIOTHBIA OyMasKHBIM KOHBEpT. OmHAKO
Jyd4llle BCEro HEHTpaln3aTop pa3MemiaTh B IOJBAaX JIOMOB, TOT/A
ero nenecooOpa3Ho 3anevaThiBaTh B OCTOHHYIO, MJIACTMACCOBYIO HIIH
KEepaMHUECKYIO JICTIEIIKY.

[IpenmonoxxutensHo,  TOMOOHBIE  HEHUTpaNM3aTOpPbl  MOTYT
CYIIECTBEHHO 00€30MacuTh aBTOJOPOKHOE JBIDKEHHE Ha Tak
Ha3bIBACMbBIX «IPOKJIATHIX» ydacTKax. B 3ToM ciydyae Ha Jopore
HY)KHO YKJIAJbIBaTh HEHTpPANIM3aTOPhl Yepe3 KaKIble TBA METpa IO
o0ourHAM W 1O LEHTPY AOPOTH, 3aKaThIBas IPOBOJIOKY IPSMO B
achanpt. Jlns  AOpPOXKHBIX — HEUTPaAIM3aTOPOB  IEIECOOO0Pa3HO
MPUMEHATh TPAHC(HOPMATOPHYIO TIOKPBHITYIO JIAKOM IPOBOJIOKY
nuamerpoMm 0.4-0.5 MM npnuHol MerpoB 100-150, cmathiBast ee B
Xa0THYECKMI KOMOK W 3aTeM pAaCIUTIOIIMBasl B JIETICIIKY THAMETPOM
10-15 cm. tonmuHOW He OoJiee ojmHOrO caHTUMeTpa. OOIlee YHcio
HEUTpanu3aTOpPOB HA KAJIOMETP JOPOTH COCTaBUT OT 2-X JI0 5 THICSY B
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3aBUCUMOCTH OT ILUPUHBI MOJOTHA. To e camMoe MOKEeT ObITh
PEKOMEHIIOBAHO M Ui INAXT, 37ECh LEJecOo00pa3HO KPENHUTh
HEUTpanu3aTopsl HE TOJBKO Ha IOJIy, HO U Ha CTEHaxX W Ha MOTOJKE
mrTojieH. OTO, BO BCSIKOM CiIydae, MOXKET yOepeub IIaxXThl OT
BO3HUKHOBEHHSI CAMOIIPOU3BOIIBHBIX IT0KAPOB.

Onenka >()(PEKTUBHOCTH MOPOKHBIX HEUTPATH3aTOPOB MOMKET
OBITb, K COXKaJICHUIO, MPOM3BEICHA JMIIb Ha OCHOBE CTATHCTHUKH
aBapuil, KOTOpbIE IOCIE YCTAHOBKM HEHTPAIN3aTOPOB AOJIKHBI OO
IPEKPATUTHCS COBCEM, JTMOO CYIIECTBEHHO COKPATHTHCS.

Boppba ¢ monTepreficTaMM B TOMEIIEHHSX MOXET OBITH
Npou3Be/leHa aHAIOTUYHBIM CIIOCOOOM C TOH JUIIb Pa3HUIECH, YTO B
KaXI0W KOMHATE LeJIECOO0pa3HO PAa3MECTUTh IO HECKOJBbKO IITYK
KOMHATHBIX HEHTPaIn3aTOpOB Ha MOy M Ha CTEHaX C LIAaroM MEXAy
HumMu 1o 1-1,5 wmetpa. Ilockonbky monTepreicTel — SIBIEHHSA
BPEMEHHBIE, TO  II0  HCTECYEHWH  HEKOTOPOTO  BPEMEHHU
(opueHTHPOBOYHO, 2-3 Hemenw) BCe HEWTpaTU3aTOPBI MOKHO OyneT
CHSITB 0 CIIEYIOIIEro pa3a, KOTOPOTO MOXKET B HE OBITh.

B yxe mocTpoeHHBIX 0cO00 OMACHBIX O0BEKTaX BOKPYr HUX U B
MOIBAJIbHBIX MTOMEILEHHSIX 1es1ecoo0pasHo YKJIabIBaTh
HEHTpanu3aTopel MO THUIy aBTOJOPOXKHBIX. B cimywae sdupHOTO
BBIOpOCA 3TH HEUTPAIU3aTOPBI MOTYT €r0 CYIIECTBEHHO OCIa0UTh U
Jaxke JUKBUAMPOBATH coBceM. IIpm 3TOM, B oTyiMuMe OT KBapTup,
HEeNTpanu3aTophbl HYKHO )KECTKO 3aKpEIUIATh Ha MOy, Jy4Ille BCEeTo, B
noJiBajax.

Opzanuzayusn HabnwoeHuil 3a npedgecmHuKkamu
3emaempsceHuil.

W3noxxeHHble BbINIE NOPEIUIOKEHUS HE JAOT TapaHTUHd He
IIOABJICHUA CHJIBHBIX JIOKAJIbHBIX SGMHeTpHCCHHﬁ, IMO3TOMY
HEOOXOAMMBI  KaK HCCIEJOBaHMS B 30HE IPOEKTHPYEMOIO
CTPOMTEIILCTBA C LIEIBbI0 ONPEACTICHUs IPUTOAHOCTH TEPPUTOPHMA 1O
reOAMHAMHYECKMM M  CEMCMOTEKTOHHYECKMM  NpU3HAKaM U
WCCIIEIOBAHNS 3aCTPOCHHBIX TEPPUTOPUN TMPOMBIIIICHHBIX 30H W
JKUJIBIX KBAapTAJIOB C LEJbIO BBISABICHUS BO3MOXHBIX TEKTOHHYECKUX
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Ppa3pbIBOB OO HUMHU U ONPCACICHUA CTCIICHU MX aKTUBHOCTH, TaK U
OCHaIICHUEC He6HaFOHpI/I§ITHBIX B TCOOIMHAMHWYCCKOM OTHOIICHUH
TeppI/ITOpI/Iﬁ KPYIIHBIX TOpPOAOB CIICHHUAJIbHBIMU FGO(bI/BI/I‘{eCKI/IMI/I
an6opaMH CIICKCHHS 32 COCTOSIHHEM T'€0JI0THUECKOM Cpeabl.

Buoieoowt

1. B Hacrosimiee BpeMs CO31aHO HECKOJIBKO  METOJOB
00HapyXEHUS T€ONATOICHHBIX U3Ty4YEHHIM:

— TeNMEeBBIA CcOCO0, OCHOBaHHBIN HAa WCCIICAOBAHUU H3TY4YCHUH
requsi U3 TAyOuH 3eMITU U MO3BOJISIOIUI 00HApYKUBAThH IMOA3EMHBIC
Pas3yIoMBbl, SIBJIAIOLINECS TJIABHBIM HCTOYHHUKOM 3(PHPOIMHAMHYECKUX
BBIOPOCOB ¥ 3eMJICTPACEHHH, MPUBOAALINX K KatacTpodam;

— OwuonoxaumoHHBIH, JuddepeHInanbHBII  MarHUTHBIA U
Ja3epHbi  cnocoObl, TO3BOJSIOMME  OOHAPYXKWBaTh  cialbIe
reonaToreHHble U3Ty4eHHs], HAHOCSIIIE BPe 310POBbIO JIIOJCH;

OTU METOZBl HE SBISIOTCS COBEPIICHHBIMH M HaJ HUMH, TaKXKe
Kak M HajJ JAPYITMMH METOAaMH OOHApYKEHHUS TI€ONaTOreHHBIX
W3JTy4EHHUH, HY>KHO IPOJOJDKATh UCCIEAOBATEIbCKUE PAOOTHI.

2. Pazpaboranpl METOAMKA MHUHHMH3AIMH  HETaTUBHBIX
IIOCJIEICTBUN OT I€ONATOrE€HHBIX IIPUPOIHBIX SIBJICHUMN:

— PEKOMEHIALUHU 1O OO0CIEeIOBAHUIO M BBIOOPY CTPOHMTENBHBIX
TUTOIA/IOK JIJIsl 0CO00 OTBETCTBEHHBIX TPAXKIAHCKHX, TPOMBIIIIICHHBIX
M BOEHHBIX 00BEKTOB;

— PEKOMEHJALUMHU 10 HeUTpaIu3aluy TeoNnaTOreHHbIX H3Iy4YeHUil
C TOMOUIBI0  TPOBOJOYHBIX  HEUTPAIM3aTOPOB  XaOTHUECKOU
CTPYKTYPBI;

— pPeKOMEHAALMU 10 MpaBUiIaM MOBEACHMS SKUIMAXKeH caMOJIETOB
U CYZIOB, MIOIIABIIMX B T'€0OMaTOIC€HHBIE 30HBI.

OTH METOJVKH HOCAT NpPEABAPUTENBHBIA XapakTep, padoTy Hal
HUMH HEOOXOIUMO TIPOJOIKHUTE.
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3akJI04YeHue

W3 n3mokeHHOro MaTepuana CleqyeT, YTO ONHOM M3 TJIaBHBIX
NPUYMH MAacCOBOTO YXYALICHHUS 3I0POBbS JIIOACH, a TaK)Ke MPUIUHON
MHOECTBa aBapuil M KaTacTpod SBISAIOTCS TeONaTOreHHbIE SIBICHMUS,
HNPOUCXOSIINE HAa TEPPUTOPHH BCETO 3€MHOIO INapa. OTH SIBICHUS
CBsI3aHBI C 3()UPOANHAMUYECKUMU SIBJICHUSIMH, B IIEPBYIO O4YepEnb, C
HETpEepBIBHBIM  MOTNomeHneM 3¢upa 3emineil (kak U BceMH
HeOECHBIMH TeJaMHt) U3 OKPYKAIOIIEro KOCMUYEeCKOro MPOCTPaHCTBA.
OTO 3HAYWT, YTO NOAOOHBIE SBIEHHUS OyIyT COMPOBOXKIATH BCIO
uctoputo 3eMiIM W He TpekparsaTcs Hukoraa. OTcioga BBITEKaeT
HEOOXOIUMOCTh TIPOBEICHUS HCCIEAOBaHMH Kak B  0o0jactu
BBISIBJICHUS KOHKPETHBIX MPUYMH KaXIIOTO U3 HETaTHUBHBIX COOBITHH,
TaK WU B OIpPEACICHUH KOPPESIIMM MONOOHBIX SABJICHUH C
Te0JIOTUYECKUMH, aTMOC(HEPHBIMH M KOCMHYECKMMH (akTOpaMu, a
paccieoBaHHUM BCEBO3MOXHBIX aBapHid U KatacTpod cieqyeT BECTd
HE B CHUCTEME «UYel06eK — MAWiUHa», a B CUCTEME «HpUpooa -
MAUWUHA — YeTI06EK».

Ocoboe 3HaueHHe HEOOXOAMMO TMpPUAATH TEOPETHYECKOMY
000CHOBaHUIO (PU3MYECKOH CYLIHOCTH TEONATOr€HHBIX SIBICHUI Ha
OCHOBE D(PHUPOJMHAMHYECKHX TMPEICTaBICHUHA 00 YCTpOWCTBe
¢duznuecKoro Mupa. ITo 3HAUUT, YTO COBpEMEHHAs (PyHIaMEeHTaIbHAS
Hayka 00si3aHa MEePEeCMOTPETh CBOE OTHOIIEHHE K CYIIECTBOBAHHIO B
MpHupoJie MUPOBOW (pu3mueckoil cpenbl — 3dupa, TPU3HATH €ro
CYIICCTBOBAHNUEC W BIUIOTHYIO 3aHATHCA U3Y4YCHUCM BCCX IHPOILECCOB,
TaK WIM HWHAaye CBA3aHHBIX C 3QUPOM M  HMEIOLIUX
spupoarHaAMUYEecKyt0  mpupoxy. B dwusumueckoit  teopum
3(hUPOIMHAMUYECKOE HAMPaBIICHHE JOJKHO CTaTh IPUOPUTETHBIM.

B HacToAleC BpEeMA IMOABUIIMCH IIEPBBIC MNPCACTABICHUSA 06
3pUPOIMHAMUYECKOW  CYIIHOCTH T€ONAaTOr€HHBIX SIBICHUA U
BbIpa0OTaHbl ~ HEKOTOpbIE  PEKOMEHJAlMK 10  OOHapYKEHHIO
reonaTor€HHbIX 30H, IO IMPOTrHO3UPOBAHUIO I'€OMATOICHHBIX SIBIICHUMN
U 10 MHUHUMM3AUMM W JaXe IMPEeJOTBPAIICHUIO HEXeJIaTelIbHbIX
CIIeACTBUI MONOOHBIX siBIeHUH. OIHAKO 3TOr0 SIBHO HEJOCTATOYHO.
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[losToMy He0OXOAMMO IIPOBEAECHUE HAyYHO-HCCIEI0BATEIBCKUX
paboT, MMEIMHUX IeIbl0 Kak cOop HeoOXoauMoi HH(OpPMALMKU U
UCCIICIOBAHUE  T'CONAaTOTEHHBIX  SIBICHWH, TaKk M  CO3JaHHe
WHCTpYMEHTAJIbHOW 0a3bl M pa3paboTKy co3gaHue HEoOXOIWMOHN
METOAOJIOTUM IO NPOTHO3UPOBAHUIO TI'EONATOI€HHBIX SIBJICHUM, IO
MHUHHMMU3ALUN U IPEJOTBPALICHUIO HEXEIATEIbHbIX ITOCIIEICTBHH.

Ha 0a3e HOBoWl Teopun — d>QuUpoAMHAMHKH HEOOXOAMMO
IIPOM3BECTH COOTBETCTBYIOIINE HCCIIEAOBAHUA BO BCEX TEX 00IacCTIX,
K KOTOpbIM 3(GHpPOIUHAMUYECKHE IPOLECCHl MOTYT  HMMETh
OTHOLICHHE, TAaKUMH O0OJacTIMH SABJSIOTCA, B TIEPBYIO OYepenb,
KOCMHYECKHE U TEOJIOTHYECKUE  Tpolecchl.  Pe3ymbraTom
TEOPETUYECKUX U TNPHUKIATHBIX HCCIENOBAHUI [OJDKHO CTaTh
YTOUYHEHHE OTAENbHBIX MOJOKEHUI psiia HOPMATUBHBIX JOKYMEHTOB
WIN Ja)Xe MePEeCMOTP HEKOTOPBIX M3 HUX. DTO OTHOCHTCS, B MEPBYIO
ouepens, K CHullam (CTpouTenbHBIM HOpMaM U TIPAaBHIIaM ), BKITIOYAs
mpaBuia  BbIOOpa  CTPOMTENBHBIX  IDIOMEAAOK  IT  0Cc000
OTBETCTBEHHBIX OOBEKTOB, K TMpaBWJaM MPOKIAIKA Tpacc s
Kopabieii W CcaMoONeToB, K HHCTPYKIUSAM OJKHNaKEH Tpu
BO3HMKHOBEHHH YPE3BBIYANHBIX CUTYaLUi U K PAAY IPYTHUX.

YuuTeiBasi aKTyaJbHOCTh TPOOJIEMBI, HEOOXOAMMO CO3AaHUC
@Deoepanvnozo llenmpa zeogpuzuueckux npozHo3zoe u 6e30nacHo-
cmu ansa obecrieueHns 0e30MmacHOi M Oe3aBapuitHON IesTeTbHOCTH
BCEX OTpaciell HapOIHOTO XO3SHCTBa CTpaHbl, U MPEJOTBPAIICHUS
peanu3anuy MPOEKTOB, MNPEACTABISIIONIMX NPSMYIO OMAacCHOCTh HE
TOJNBKO 3KOJOTMH, HO U Bceil ku3Hu Ha 3emiie. Ilox marpoHakem
takoro Ilenmpa nOMKHBI HAXOOUTHCA OOBEKTHI BCEX OTpaciel
HApOJHOTO XO3ficTBA KaK Ha CTaJud BbIOOpa IUIOMIAZOK IS
OyIylIMX CTpPOSIIUXCS OOBEKTOB, TaKk M IOCTPOCHHBIX U
9KCITyaTUpyeMBbIX 00bekTax. K Takum 00beKTaM OTHOCSTCS:

— )I(I/IJIHHIHO'KOMMYHBJIBHblﬁ KOMIUICKC, BKJIrO4Yas KHJIbIC 3JaHUA,
TEIIOBEIE, DIIEKTPUIECKUE U TeJIe()OHHBIE CETH U CUCTEMBL;

— ob0bvextel sHepretnku — ADC, ['DC, TOL, mnmoTtuHsI,
BOJIOXpaHUIIUINA U JIp.;
— OOBEKTBl NPOMBINUIEHHOCTH —  3aBOABl  XUMHYECKOM

MMPOMBIIIIJICHHOCTH, Heq)TenepepaGaTLIBanmne 3aBOJbI, IAXThI U [P.;
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— TPAaHCIOPTHBIE MAaruCTpad — ABTOMOOWJIBHBIC U IKEJIC3HBIE
JOPOTH, aBUALMsl I'PaKIAHCKas U BOEGHHAas U a’3pOAPOMBI; MOPCKOH
¢G0T rpakAaHCKUI U BOCHHBIN U TIOPTHI.

[Ton matponaxem IJemmpa HE0OXOIUMO HaTagUTH TOBCEMECT-
HBI COOp CTATHCTHKHM OTKa30B M COOEB ammapaTypbl 1 MEXaHH3MOB
HNOJBIDKHBIX OOBEKTOB TPaXKAAHCKOW M BOCHHOM TEXHUKH —
aBTOTPAHCIIOPTa, aBHAMM M MOPCKOTO TPaHCIOPTa, pa3paboTaTh
METOAOJIOTUI0 X METOOUKH IIPOTHO3MPOBAHUS I'€ONAaTOTCHHBIX
SBJICHNH, a TaKKe MEPbl 0 MUHUMM3ALUK U IPEJOTBPAILICHUIO HX
HETraTUBHBIX MOCIIEICTBUIM.

VYxe cedyac HEOOXOAMMO HAJNAJWTh CTATUCTHKY  JaXe
HE3HAUUTEIbHBIX OTKAa30B M cOoeB padOTHl ammaparypsl U
MEXaHHU3MOB BCEX CYJIOB, HAXOASIIUXCA B OMACHBIX U CEHCMHUYECKU
HEYCTOHUYMBBIX palioHaX, B 4acTHOCTH, B CeBacTONOIBCKOM OyXTe U B
paiioHax, mpuUMBbIKalOMKUX K KpeIMCKOMY IOJIyOCTpOBY, a TaKXke B
palioHax MHpPOBOrOo OKeaHa C YyKa3aHHEM BpPEMEHM OTKaza
MEXaHHU3MOB U MPHOOPOB M MECTOMOJOKEHUS CyIAHA C IIEJbIO
BBISIBJICHHSI 3aBUCIMOCTH OTKa30B U COOEB OT MECTOIIOJIOXKEHHUS CyAHA
U IpYrux (axkTopoB, a TAK)KE KOPPENALUH BBIIBICHHBIX OTKAa30B U
cO0eB MEXaHU3MOB U alllapaTypbl Pa3UUHBIX CYJIOB JAPYT C IPYTOM.

HeoOxomumo co3anue crnenualbHBIX reo@U3ndecKux MpruoopoB
Uil Kopabiel W MOABOAHBIX JIOJAOK, KOTOpBIE MOTJIH OBl
CUTHAJIM3UPOBAaTh J3KHUMAXy O 3aX0A€ B aKTHBU3MPOBABIIHECS
TEKTOHMYecKue 30HBL. [lepeuncineHHele Meppl HE  CHHMAIOT
aKTYyalbHOCTH CO3aHus KoopauHupyouero lenmpa.

U yxe cerogns, 1o coznanus takoro Ilewmpa, Heo6xoaumo mpu
aHaJIM3€ aBapUMHBIX MPOHUCIIECTBHUM yUUTBHIBATH BO3MOXHOCThH
BJIMSIHUSI TIPUPOAHBIX (PAKTOPOB — MeTeo U 3HUPOIUHAMUYECKYIO
00CTaHOBKY, CEHCMHYECKHEe W MHKPOCEHCMHUYECKHE PEKUMBI
TEPPUTOPHUH HA JAECHb COBEPIICHHUS aBapUU.

Crnemyetr HamOMHHUTH O TOM, 4TO B 1991 1. Hayunsim CoBeTom 1o
npukiagHoi reogpusuke npu [lpesmgmyme Axamemun Hayk Ne
85/10296 or 23.1291 1. Obud pa3pabOTaHBl  CIIEAYIOLIHE
PEKOMEHIAINH:
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1) BBecTH B HOPMATHUBBI JOPOTOCTOSIIUX TeOPH3MUCCKUX,
CTPYKTYPHO-TEOJIOTHUECKUX ¥ HHXCHEPHO-TCOJIOTUYECKUX PaboT
OTIepeXarolie TeIMOMETPHUECKUE HCCICAOBAHHUS PETHOHAIBHOTO U
JETaJbHOTO0 MacIITadoB;

2) TOCYHapCTBEHHBIM CTPYKTypaM II0 HayKe H TEXHOJOTHSIM
o0ecreunTh MOCTEICHHOE (B TEUCHUE 5 JIET) BBEICHUE TEITHOMETPHHA B
00s3aTeNbHBIN  TIepeueHb M3BICKATEIbCKUX Pa0OT, CBS3aHHBIX C
MPOEKTHPOBAHUEM,  CTPOHUTENHCTBOM W  (PYHKIMOHHPOBAHHUEM
HapOJHO-XO3SHCTBEHHBIX OOBEKTOB, BKIIFOYAs CIIY>KOBI TOPOJICKOTO
XO3SCTBA;

3) BemonauTh pemakiuio CHulloB u npyrux HOpPMAaTHBHBIX
JIOKyMEHTOB Ha W3BICKAHUS U CTPOUTENHCTBO JUISI IPUBEICHUS WX B
COOTBETCTBHE C PEaJIbHBIM COCTOSHUEM OOBEKTOB;

4) akageMU4ecKUM M y4eOHBIM OpraHHM3alusIM OOLICHAY4YHOTO,
TEO0JIOTHYECKOTO, CTPOUTENFHOTO MPO(HIS BKIIOYATH B MPOTPAMMBI
WH(GOPMAIUIO C YTOYHEHHEM CTPYKTYPH i AHHAMUKHA 3E€MITH, UCXOIS
W3 HaJIMYUs B HEM BTOPOTO PaJIMOAKTUBHOIO CIIOS;

5) mpemycMoOTpeTh pa3paboOTKy MpHOOPOB-aHATN3ATOPOB TeEINHs
(tuma MTHI'EM) HOBBIX IMOKOJCHHH C OOecredeHHeM HX MacCOBOTO
MIPOU3BOICTBA.

K COXKaJICHHUIO, 3TH PEKOMCHOAIlMW, KaK W MHOIu€ Apyruec, no
HACTOSIIETO BPEMEHH HE BBHITTOJHEHBI.

CeroaHs Tak:Ke MOYKHO BBICKa3aTh HEKOTOPBIE MPeBAPUTEIbHEIC
pPEeKOMEHIAIIMK 10  TPOTHO3UPOBAHHUIO W TMPEJOTBPALICHUIO
HETaTUBHBIX TOCIIEICTBII reONaTOTeHHBIX 36MHBIX U3IyYCHUH.

Mepbi no meopemuueckomy OCMbICIACHUIO  (u3uuecKol
CYUHOCMU 2e0NAMO2EHHBIX AGTEHUII.

Bcem Hay4HO-MCCIENOBATEIBCKUM YUPEKACHUSIM U MHCTUTyTam
CTpaHbl HEOOXOJIMMO TPOU3BECTH YTOYHEHHE CBOMX KOHIEMIIMHA, TaK
WUIM  HWHA4Ye CBA3AHHBIX C  HPUPOJOBEIECHHEM, C  Y4YETOM
CYLIECTBOBAaHUS B IPHUPOJIE ra30noJ00HOro 3¢upa U COOTBETCTBEHHO
paccMaTpuBath (U3MKY TIOABEJOMCTBCHHBIX WM SIBJICHUH, NpHU
HEOOXOIUMOCTH BBE/IS COOTBETCTBYIOIINE KOPPEKTHBEI.



3akiaouenue 115

Mepbl RO RPOZCHO3UPOCARUIO 2EONAMOZEHHBIX AGNEHU

1. ITogBeTOMCTBEHHBIM HayYHBIM YUYPEXKICHUAM AKaJIeMUH HAYK,
CICIUATU3UPYIONUMCS B OOJIAaCTH TMPHUKJIATHOW TE€ODU3UKH U
COOTBETCTBYIOIIUM OTpaciieBEIM Hay4YHBIM YUpEXICHUSIM
HEOOXOIMMO TPHHATH K WCIONHEHHI0 peKkoMmeHmanuu Haydroro
Cosera mo mpukiagHoii reodusuke mnpu [Ipesuamyme AxamaeMun
Hayx Ne 85/10296 ot 23.12.91 1.

2.  HeoOxomumMo  HpOHM3BECTH  OMBITHO-KOHCTPYKTOPCKYIO
pa3paboTKy NpUOOPOB-aHATU3ATOPOB renus, TUudGepeHINATBHBIX
MarHMUTOMETPOB, JIa3€PHBIX  u3Meputeneld 3dupHOro npetida,
MACCUBHBIX  TPOBOJOYHBIX  HEUTPATU3aTOPOB C  YYETOM WX
JIAJIbHEMILIETO CEPUIHOIO MPOU3BOICTBA.

3. HeobOxomumo HanmaauTh Pa3pa0dOTKy KOMIUIEKCHBIX METOIUK
MPOTHO3UPOBAHUS reonaTOreHHBIX SIBIICHUI c y4eToOM
reopu3nIecKOi, MAaTHUTHON W 3(UPOIUHAMUYICCKON OOCTAaHOBKH Ha
MOBEPXHOCTH 3€MJIA U B OKOJIO3EMHOM MTPOCTPAHCTRE.

Mepor no mnpedomepauienulo He2AMUGHBIX NOCAEOCHMEUIL
2€0Namo2eHHbIX U3IYUEeHU.

1. ITocTosIHHO JelicTBYIOLINE Ie0NAaTOreHHbIe 30HbI B JKMJIBIX
U CIy:KeOHbIX TNOMeElIIeHUsIX, a TaKKe Ha MPOU3BOACTBAX M
NPOMBINLTIEHHBIX o0beKTax. Pexkomennyercs HaJIaJUTh
o0cieoBaHNEe MOMEIEHUH U 00BbEKTOB MOATOTOBICHHBIMH IPYIIIAMHU
OIepaTopoB-OMOIOKALMOHIINKOB, MNPOBOMSIIMX B  HCCIEAYEMBIX
00BEKTAaX HCCIICAOBAaHMS MO HAIMYUIO TEOMAaTOreHHBIX 30H U
YKJIaJbIBalOIIMX B HHUX IACCHBHBIE MPOBOJIOYHBIE HEUTPATU3aTOPHI
reonaToreHHbIX 30H.

2. ABtonoporu. CriepyeT MpPOU3BECTH CTATUCTUYECKUI aHAIn3
aBapUUHBIX MPOUCIIECTBUI ¥ BBISBUTH MECTa TOBTOPSIFOIIUXCS
aBapuil. Ha BBIIBIEHHBIX MECTax CIIEyeT INPOU3BECTH PACKIAIKY
MACCHUBHBIX IPOBOJOYHBIX HEHUTPAIM3aTOPOB TI'eONaTOTCHHBIX 30H,
mubo 3apeiBasg MX B 3eMIII0 1O OOOYMHAM, JMOO MOHTHUPYS WX
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HETIOCPE/ICTBEHHO B ac(aibToBoe MM OCTOHHOE MOKPHITHUE, UCXOJIS
W3 pacdeTa OAuH HEUTpaau3aTop Ha 4-6 KB. M TIOJIOTHA IOPOTH..

3. llaxTel. Bo m30exaHue MOIKUra FOPIOYUX ra3oB B IIaxXTax
1esecoo0pa3Ho pa3MEeCTUTh MMACCHBHBIE MMPOBOJIOYHBIE HEHTpaIN3aTo-
PBI, 3aKperrIsisi UX Ha MOy, CTeHKaX IITOJEH M TOTOJKE, NCXOAS U3
pacdeTa OAWH HEWTpanm3aTop Ha 4-6 KB. M IUIOIIAAH I0JIa, CTECH U
MOTOJIKA.

4. ABnanus. HeoO0XoanmMo OCHACTHTH JieTaTeJbHBIE anmapaThl
npuOopamMy, WHIUIMPYIOIIAMH 3aX0J B TEONMaTOTeHHYIO 30HY,
HampUMep, Ja3epHBIMH  HU3MEpUTENsIMH  dQHUpPHOTO Ipedda, a
WHCTPYKUUH DKHUMAXeH IOHKHBI ObITh JIOTOJIHEHBI MPaBUIaMHU
MOBEICHUsI B Cllydae TNOMafaHus B 30HY. MapmpyTsl CamoJeTOB
JOJDKHBL BBIOMpaTbcs C Y4eTOM TeOo(pHU3MUECKOH OOCTaHOBKH,
CKJIaJbIBAIONICHCS HAa MapIIpyTe.

5. HagBoaublii u moaBoaHblii ¢uioT. Bce HamBomuble u
MOJBOJHEIE MOPCKHE CyJa HYXHO 000pyaoBaTh NpuOOpamy,
WHAWINUAPYIOMIMMHA 3aX0Jf B TI'COINATOICHHBLIC 30HBLI, HAIIPUMCED,
JMa3epHBIMU  W3MEpHUTENsIMH JPUpHOTO Jpeilda, a WHCTPYKIHUU
SKUMAXXKEW MOIDKHBI OBITH [IOTIONHEHBI TpPaBHJIAMH TIOBEICHHS B
cilydae TomnajaHusi B 30Hy. MapuipyTsl CyJ0B JIOJKHBI BEIOUPATHCS C
yueToM reodusnyeckoil  0OCTaHOBKHM, CKJIaJbIBAIOMICHCS  Ha
MapIipyTe.

Pa3YMeCTC$1, IMPUBEACHHBIC PEKOMEHAAIINN HE SABJISIFOTCS
HNCYCPIIbIBAIOIUMHA, OHH 6yILYT N3MCHATLCA U JOIOJIHATHECA 110 MEPE
pa3BepThIBaHUS Pa0OT 1O TPOTHO3ZUPOBAHUIO M IIPEIOTBPAIICHUIO
reonaToreHHbIX HM3Iy4YeHU 3emid. OTU pEeKOMEHJAlUWu HH B KOEi
MEpC HE OTMCHAIOT, a4 BCCTO JIMIIb OOIOJHAKOT HCIIOJIB3YEMBIC B
HacTosA1Iee BpEMsI  MCPEL 110 IIPOrHO3MPOBAHHUIO IIaTOI'€HHBIX
MIPUPOJTHBIX SIBICHUH ¥ MUHUMU3AINH X HETATHBHBIX TIOCTIEICTBUH.
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Ipuaoxenue 1. 'eomaToreHHbIe ABJICHUA HA
MOBEPXHOCTH 3eMJIH

1.1. Kpecm Mockeul

Ha Teppuropur MOCKBBI mMoONTOpa AECATHICTHS TOMY Haszal
CAeNaH KOCMHYECKHH CHMMOK, Ha KOTOPOM IPOSBUIINCH CTPaHHbIE
OJIOCHI,  opueHTHpoBamHele ¢ IO-FO-3 ma C-C-B [1].
CIeKTpO30HANBHBIH ~ CHUMOK  OTpa3Wyl  HEOONIBIIYIO — BCHBIIIKY
TEKTOHHYECKOW AaKTHMBHOCTM 3€MHBIX HEAp, IpPHUYEM B YCIIOBHSX
AQHTHULUKIOHA. TeMHBIE II0I0CH! YePEAOBAINCH CBETIIBIMHU, IIUPUHA UX
cocraBuia mopsaka 1 kM. [lpu ananuse BBISIBICHHBIX 00pa3oBaHUI
CTaJlo SICHO, YTO OHM COBMAAAIOT C JPEBHEHIIMMHU pa3iioMaMHu
Kpuctajmyeckoro (ynnamenrta. Camas MOIIHAas I10JIOCa MPOTSAHY-
JIach € Iora Ha ceBep, IPSAMO Yepe3 HCTOPUUECKUN [IEHTP ropoa.

W3yyeHne B3aMMOCBS3HM IMOJOOHBIX TOJIOC C COXPAaHUBIIUMHUCS
NUCbMEHHBIMH JICTOIUCSIMUA Ha TEPPUTOpUM MOCKBBI IOKa3ajo, 4TO
HeOBIBAJIOW MOIIM yparaHbl, I'PO3bl, 3EMIICTPSACCHHS M II0XKapbl
TMHTAHTCKUX MaciuTa0oB ObUIM TONOrpaguyeckd MNpPUYPOUYEHBI K
paiionam Kpemns, Bapsapku, WUnbunku, 3apsnbs, 3aMOCKBOpEUbs,
Kuraii-ropona, semHemHedt Jlyostaku, Crapoit m HoBoil miomaneii.
I'eonornuecku onpeneneHo, 4To ¢ 3amajza Ha BOCTOK LEHTP MOCKBBI
paccekaeTr MoIHeHmii apeBHuid pasznoM, a ¢ FO-FO-3 ma C-C-B
TakoOW e TUTaHTCKUN pas3lioM, TOXKE 4Yepe3 LEHTp TropoJa Ha
BBINIIEYKA3aHHBIX TEPPUTOPHUSX, o0pa3ys KpecT. VMIMeHHO Mo 3TUM
pasiomMaM W3 HeIp IUIaHEThl MOCTYMAaeT MOTOK DHEPTHH, KOTOPBIH W
(dopmupyeT OypHBIE aTMOC(HEPHBIE ITPOLIECCHI.

Jletonucanrie B MOCKBE YCTaHOBHUJIOCH CPAaBHUTEIBHO IO3AHO.
Crenyer MOMHHUTH, YTO B OTHE MOKapOB TMOJIH KHUTH U JICTOIHCH,
COXPaHWIOCh UX COTbIE JOJIM IPOLEHTA.

B Tpouukoir neronucu 3a 1280 r. B MockBe OTMEYEHBI
HeObIBaJIble yparaHbl ¥ rpo3bl («MHOTO Jrojieli n30u rpom»). B Xl
Beke Ha 40 neT ycTaHOBMIIACh IKCTpeMaibHas dmoxa. «bymytoT Oypw,
BO BpeMs KOTOPBIX TMOHET MHOXeCTBO Jroaed u ckota (1280, 1299,
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1300). Yparanueie TOpPHIBEI BETpa MOIHWMAIOT B BO3IyX MHOTHE
JBOPBI 1 YHOCSIT UX BMECTE C JIFOABMU U BceM ObITOM» CBUPENICTBYIOT
noxkapsl. «3 mast 1331 r. cropen Kpemnb». B 1337 r. B Mockse «Bce
MOTOpE U TOTJA ke Haule NOXKAb cuiieH».1365 r.: «3aropeincs ropos
MockBa... ot Yepromopbto Tmoropena mocaa Bech U Kpemib u
3apeune». [lomobnOoe xe cmyumnocs 21 urons 1389 ., B 1396 1.

B meproabl Takux TEKTOHMYECKHUX MPOsIBICHUH B MOCKBE CTOSIIH
HOJISIPHBIE CHSIHUA: «OT TOJIYHOIIM M 10 CBETH SIBHJIUCH OIHEHHbIE
CTOJIBI, @ KOHELl MX BBEPXY KU KPOBb». MOCKBa IpU 3TOM OISITh
notna cropana (1401). Yacto B Te ke TOJABI M HA TEX XK MeCTax
ciIy4anmuch 3emierpsicerus: «Tost ke ocenu, 1446 r., okTs0ps 1 neHs,
B Yac HOIIM Toi motpsicecs rpaj MockBa, Kpemib u nocaa u xpambl
nokosedamacs.

Ha tom xomme, rae uccrapu crpomnack MocCkBa, Ha KpecTe
Pas3IoOMOB 3KCTpeMallbHBIC SBICHUS MPOTEKaINd BechMa OypHO. «1460
r. 13 urons B 6 4ac AHA ¢ 3amaaa NosiIBUJIACh OYEHb IPO3HAS U TEMHas
Ty4a M Hadanach HeoObIuaiiHO cuiibHas Oyps. Byps paspyinina MHOTO
3MaHWH... OT CTpamHOW OypH, MOPHIBOB BETpPa, PacKaTOB TpoMa
MOJIHMM TpAciack 3eMish». Takoe ke ciayuumiaoch U B 1469 r. 30
aBrycTa — CHJIbHAsi Oypsi C TPaJioM U T'PO30H: «rOpsIlye T'OJOBHH H
Oepecty moOpe jdajiedye HOCHIO 3a MHOTO BepcT». MOCKBa BHOBB
cropena BCsl.

BypHas akTUBHOCTB HeZp MposABUIIAch 3emieTpsiceHreM B 1471 r.
Ha npyroii rox 20 utonst «Oypst Oblia BEIbMH BEJIMKA, OTOHb METAJI0
3a ceMb ABOpoB Oonee. C mepKkBel M XOpOM cieTany Kpeimmy. [Toxkap.
TekToHHKa TIpocTO pa3dymieBanachk: 1474 r., BECHOW ObLT «TpyC B
rpage Mockse... Bo Bpems 3eMIIETpsCEHUS pPyXHyJa IIOYTH
noctpoeHHas nepkoBb CB. boropoauusl. IloTpsicauce Bce xpamsl, U
Kosiebanach 3eMys». 3UMOH U OCEHBIO BOZHHUKJIN MOJSIPHBIC CHSHHUS.
Bypst 1477 1. 1 centsabpsa ¢ Tpo3oi: «ObUT TPOM BENUKHUH 3e50». OT
yIapoOB MOJIHUM YIIAJIN «TJlaBa [EPKBU M IIes M 3eMIIsl TIOKoJiebanach
OT I'PEMEHUSI CTPAILIHOTOY.

B 1481-1486 rr. Mocksa ropena exeroano, 1493 r crpaminsie
noxkapsl 15 ampenst, 6, 16 u 28 uions BO BpeMs CHIBHOTO BETpa
cropena OonbIias 9acth ropoaa. B 1495 u 1507 rr. ropenu «ironau u
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KUBOTHI HeuucieHHo». To ke cayuwioch B 1530 r. OcoOGeHHBIM
Bbimajics moxap 21 uions 1547 r. Bo Bpemst Oypu: «ObIcTb Oypst
BEJIMKa U MOTEYE OTOHB SIKOKE MOJHHsD. TpH rofia B TOpOJie CTOSIH
noJisipHele cusiHuA. bypu ¢ moxxapamu 1565 r. — Hernunka, 1566 1. —
B30MJIa TyYa TEMHAa W CTaja KpacHas Kak OrHeHHas»; 1584, 1591,
1594, 1599 rr.: «B8 Kutae-ropoae BBHITOpPENH BCE ABOPHI M JIABKU BO
BCEX psiiax 0e3 ocTaTKy M Ha Toponke kpoBiu. W He n30bITh B Kurae-
ropoJie HAYTO OT TOTO MOXKAPY, HA EIIH JJOM.

Heo6prana Oypst 1604 1., mprdem «Ha MOCKBE Cpefy JieTa BhITall
CHET BEJIMKH 1 MOPO3 ObL1...». [lonspHoe cusnue B deppane 1626 r.,
a 3aTeM noxkapel. bypu u moxapst 1631, 1633, 1649 rr.: «bonsiioi
Mo’kap, B pe3yiabTaTe KOTOPOTO HE OCTaiock B bemoMm ropoxe HU
€MHOTO KoJa». JTO B KaMeHHOM-TO ropoje! HeTpymHo 3ameTHTs,
YTO HamacTsIM IMO/BEpKeHa HE YacTh ropoja K 3anany oT Kpemis, HO
K BOCTOKY — Ha pa3joMax. 371eCh B y3Jie Pa3IOMOB CKagyKOOOpa3HO
B3IBIOMBAIOTCS aTMOC(EpPHBIE TPOLECCHl, TYyYH BAPYT CTAHOBATCS
KpOBaBbIMU, HOHH3HUPYETCA Cpela, AaXe CIOJOXH CHSHUH «BBEpXY,
KU KPOBbY». A Beb moxkap B Mopdmore, Ha Coduiickoit HabepexHOH
HanpotuB Kpewmns, B roctuHmme «Poccus», moxap B 3[aHUAN
Camapckoro YB/l 1 Bo MHOTUX APYTHUX MECTax — TOTO )K€ XapakTepa
MPOIIECC MOHU3AIUK CPEbl, BOCTUIAMEHEHUS OT U3IyYeHHH B MECTax
Pa3jIoOMOB, PE3KOE€ IOBHIIICHHE TEMIIEPATYPhl J0 «IUIABICHHS MeIn
KOJoKosioB B 170 myn MrHOBEHHO», IpHYEM TOPUT KaMeEHb,
JeCTHUYHBIE TponeTsl, B Kpemie kKaMHM B CTEHE HaKaJSUIHCh
nmokpacHa. OTOHB PACIIPOCTPAHSIICS MTHOBEHHO H IO CITUPAJIH.

OrHeHHbIe SBIICHUS: OarpoBBI TyMaH, CTOJOBI INITAMEHH, IIaphI
OTHSI, OTHEHHBIC SI3bIKa, TIOJBIXAIOIINE TI0 TPEOHSIM TOp OTMEUCHBI U B
XX B. Ilpu 3emnerpsicenusix B Toxwo, Tanmane (KHP), B Ywim,
TamkeHTe W T. n. BTOpol Ba)XKHBII MOMEHT — 3TO BHE3AIIHOE
paciMpeHye MoJIoCckl BOJb Pa3lIoMOB Ha HECKOJIBKO KUIIOMETPOB, O
KOTOPOMY KaTHUTCS BaJl CMepyYa U yparaHa.

TakuMm 00pa3oM, XOTS CeroJiHsS MOCKOBCKHE Pa3OMbl MPUTUXIIH,
YyTh «3aCBETHJIUCH» B IIHPUHY Ha | KM, HO TIPH JIOKAJIBHBIX
000CTpeHUSIX TEOAMHAMHUKN CIIOCOOHBI 3aXBAaTUTh MOJOCY B 3-4 KM
MIUPUHON, YTO W MOATBEpkaaeT uctopus. llpmyem Oypu ¢ moObIx
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HanpapJICHUN CTATUBAIOTCS B IEeHTp ropoja. Ilo rokHOMY Kparo
MoCKBBI WMeeTCS KPYIHBIA CYOIIMPOTHBIA pa3iioM, a K CEBEepo-
3amaay OT LIEHTpa CTOJMIBI OTCIEKEHBI €I TPU CBETAMIMXCA
pasioma. B reokaractpoduueckoil 30HE pacIONIOKeHbl: Kpemb,
roctuauna «Poccus», yma, komruteke 3qanuii @Ch, [Ipasnenue Lb
Poccun, Onummutickuii koMmruieke, benbrit oM, Mapus, TOCOIBCTRA,
3aBonbl 3UJI, «Cepnm u Monot» ©U COTHH JpYTUX, OMAcHbBIC
MPOM3BOICTBA, HHCTUTYTHI JTabopaTopun, OcTaHKHMHCKHHA TeneneHTp,
bamrs, 00TBHUIL, IIKOITBL, )KUIIBIC 3aHMS. . .

A Besb IIUKJ — 3M0Xa KaTaKJIU3MOB Ha HOCY. «3aTpsiceTcst 3eMiish)
U Kak Oyzmer paboraTh Ciry>k0a CIaceHWs, KOJU IuiaMs OyJeT MeTaTh
3a BepCTY, a JIFO/IA, MAIIMHBI ¥ JIECTHALBI OyIyT KPYTUTHCSA B BO3IIyXe
Y BBINIAJIaTh B OKPECTHBIX 03€pax U Jecax.

OueHb BaXKHBINM MOMEHT. Henlpa HeOe3pa3muyHbl K SCPHBIM yCTa-
HOBKaM, JHEPreTHYECKUM W DIJEKTPOHHBIM CHCTEMaM, TPyOOIpOBO-
JlaM 1 MHOroMmy apyromy. MiMeercss Haie:KHOE CBUAETEILCTBO JIOACH,
KyZla yMHEE CETOJIHSAIIHEr0 YejoBeyecTBa: «Y Hac 3TO YCTaHOBJIEH-
HBIH (haKkT, YTO MarHeTu3M 3eMJIM IPOW3BOAWNT BeTep, Oypr u
JOXIb... U CYLIECTBYET CHJIbHEHIIAs CBA3b MEXAY MAarHETHU3-MOM
3eMJIH, TIEpEMEHaM TMOT0JIbl M YeJIOBeKOM». JI00aBUM — U K U3JICIUAM
ero pyk. B MockBe «uepHOOBLIEH» MHOTO, HO XBaTUT OJTHOTO.

3aKOHOB, NPUYUH, NEPUOJOB U LHUKJIOB TAKUX SIBJICHUN Hayka
noka He 3HaeT. Mbl HaOmogaem cieacTBud. OHU ObLIM WM TPAAYT
00s13aTe/IbHO U BHe3anmuo. CTpaiiHee, 4TO UX HET ceddac, U MBI K
3TOMY IICUXOJOTUYECKU HE TOTOBBI.

1.2. Ceiicmonozuueckan cumyayun Mocko8ckozo pecuona u ee
6030¢eiicmeue Ha UHPPACMPYKMYpY 20p0oa

MockBa  pacrmonokeHa Ha  CTYIIEHH 10  IOBEPXHOCTHU
KPUCTAIUTMYECKOTO  (PYHIAMEHTa, MPOXOSIIET0 B  ITUPOTHOM
HampaBlieHUH 4epe3 [eHTp Topoja. AOcomroTHas TiryOWHA
MOBEPXHOCTH (yHJIAMEHTa CEBEPHEE CTyMEeHU cocTaBisieT 1,4-1,6 kM,
10)KHEe J0X0auT 0 2.5 kM. CTyIleHb OTpaHudeHa CepUeil IMUPOTHBIX
rryouHHbIX (0 40 kM) 30H pa3nomoB. BerieneHsl TITyOWHHBIC
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pasmomel C-3 — [O-B mpocTtupanmii, KOTOpPBIE COBMECTHO C
IMIMPOTHBIME 00Pa3yIoT psfl «y3J0B» pa3iaoMoB. Hambomnee xpymHbIe
W3 HUX BBIJCICHBI MOJ HEHTPOM MOCKBBI U XOpOIIEBCKHM paiiOHOM.
3aperucTpupoBaHO 5 MECTHBIX 3€MIICTPIACEHH, SMUIEHTPBI KOTOPBIX
pacroyiaraloTcss B XOpOIIIEBCKOM paiioHe. 3apuKCHPOBAHBI IECITKH
MECTHBIX MOCKOBCKHX 3eMIIETPSACEHUH, psSA W3 HHAX TPUBEIT K
CEpbE3HBIM pa3pyLICHUSM M TOBPEKICHUSIM 3HaHUM, KOrAa WX
SIMIIEHTPHI HAXOAWIKCH 0 HuMH [2-9].

3a mocnemHUE JAECATWIETHS Ha TeppuTopum T. MOCKBBI
3apeructpupoBano 8000 ciydaeB JnedopManuii  MHKEHEPHBIX
COOpPY)KEHHMH, COMPOBOXKIABIIMXCS paspylICHUsSIMH 3AaHUN |
YeloBeYeCKMMH kepTBamu. M3 »atoro uwmcma 1400 ciydaes
JeopManiy BEI3BaHO MPUPOIHBIME (aKTOpaMH, KOTOPBIE CBSI3aHBI C
MEAJICHHBIMHU OCEIaHUSMHU 3€MHOI MOBEPXHOCTH, COCTABIAIOLIMMU OT
1 mo 14 M B rOm.

B pe3ynbrare moCIE€OHUX ~ UCCIENOBAHHUW, IPOBEAEHHBIX
E.B.bapkoBckuM,  yCTaHOBJIEHAa  B3aMMOCBS3b  IOBEPXHOCTHBIX
nedopMaruii ¢ TITyOMHHBIMEI pa3oMaMu T. MOCKBEI.

B mocnexgnee Bpemst Ha TeppuTOpuu T. MOCKBBI HaMETHIIOCH
YBEJIMYECHUE CEUCMOTEKTOHMYECKOW AaKTMBHOCTH, MPOSBUBIIEHCS B
psizie OMACHBIX, XOTS M JIOKATBHBIX 3eMJICTPSICEHHH.

B otnensHbIe roJibl perUCTPUPOBAIOCH A0 15 celicMONpPOsIBICHUN.
[lpumepHO TpeTh M3 HUX, KOIJIa OJMUIEHTPHl OKA3bIBAJIHCH O]
3aCTPOMKOM, MPUBEIN K Pa3pyUIEHUIO WIM MOBPEXKICHUIO 3IaHUN U
KOMMYHUKALIH:

— moBTOpHOE (TIocie 1933 1.) cuiibHOE pa3pyIeHHe KUJIOTO IoMa
o yi1. Ocumnenko B 1967 roy ¢ MHOTOYHCIIEHHBIMU JKePTBaMH;

— pa3psIB HOBOH TeruioneHTpanu B O4akoBo B 1986 1.;

— 1. DHTy3uacToB B 1987 r.;

— B.Ilonsuka B 1988 r.;

— CrapoMoHeTHBI# iep. paspymenue goma Ne 36 8 1991 r.;

— cuspHOe 3emnerpscenue 1990 r. B pailone MaTBeeBckoe, COTpsi-
caBuiee 12 cekynn IOro-zamang MOCKBBI M NOBTOpPHUBILIEECS 4Yepes
HECKOJIBKO MHUHYT;
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— aBa omacHbIX Touka 1987 T 1992 rr. moa ogHUM M TEM JKe
momom Ne 140 mo KammpckoMy 1mmmocce cO 3HAYHTEITHLHBIMHU
pa3pyLICHUSIMHU BHYTPH JJOMA;

— CHWJIBHBIN ceficMoynap noj coceguuM gomoM Ne 146 B 1993 r.,
MIPUBEIIIMIA K MHOTOYHCIIEHHBIM TTOBPEXICHUSM BHYTPH HETO;

— cepus ToTukoB B JledopToBo, cOpackIBaBIIas JIOCH ¢ TUBAHOB
B MapTe 1995 T, 3acTaBUBIIAS TOKHHYTH CBOM JOMa COTHH KHJIbIIOB
IO TIOJTYHOYH.

IlepkoBHO-UCTOPHUYECKHE XPOHUKH 3adukcupoBamn B 1474 T.
paspylieHue YcmneHckoro cobopa MockoBckoro Kpemus, 1o-
BUAMMOMY, MECTHBIM 3emiieTpsicenreM («H Oe Tpyc Benukwuii;).

HacropaxxnBaer TOT ¢akT, YTO JOCTATOYHO CHIIBHBIE TONYKH
CTalll TPOSBIATHECS C OYEeHb MalbiM s MOCKBB BpPEMEHHBIM
MHTEpBaJioM: 1eJbli poit (8) 3emierpsicenuii B 21-24 yaca 2 mapra
1995r. B patione JlepopToBo, cOpachIBaBIINX JIFOJCH ¢ KpPOBaTeH U
3aCTaBHUBIINI JKHATENEH TpeX IOMOB HOUYEBAaTh Ha YIHIE, U CEepus
JIOKaNIBHBIX celicMoyaapoB 6 utoHs 1995 r. B paitone TeatpanbHoi 1.
u 1. Pepomrormm. O6a 3T paiioHa pACIIONIOKEHBI HAJl y3JIaMu
Pa3IoOMOB, YacTh U3 KOTOPBIX MPOCIEKUBAETCS MOYTH O TOBEPXHO-
CTH 3eMiIM. B 5TuX >xe 30Hax HaAONIONAIOTCS PE3KHe H3MEHEHUS
penseda dpynaamenta ot 1 1o 2,5 kM. [lo naHHBIM rpaBUMeTpUn 00a
palioHa pacroJIoKeHbl Ha TPABUTALIMOHHOM CTYIICHHU.

MecTHBIE 3CMIICTPACCHUSA TCXHOTCHHOTO U «B3PLIBHOI'O)» THUIIOB,
HWHTCHCUBHOCTH IOCIICAHUX M3 KOTOPBIX B JIOKaJbHOM 30HE B paae
ciIy4aeB gocturaer 6-9 06amioB, MOTYT NMPUBOIUTH K «B3PBHIBHBIM)
paspylIeHusAM JOMOB, TIPOCAIKaM TOBEPXHOCTH 3€MJIH, OOPYIICHUIO
MOPOJl B KapCTOBBIX 00JACTSAX, OCOOCHHO NMPH PACTMOJOKEHUH HX B
MpeJienax 30H ITyOUHHBIX PErHOHABHBIX PAa3JIOMOB 3¢MHON KOPHI.

Hedopmaruisi TPyHTOB, 3ajeTaloNMX B OCHOBAaHWU 3IaHUN U
COOpyXeHMI CcTapoii MOCKBBI, OOYCIIOBJICHBI TaKKe IMOA3EMHBIMU
KOMMYHUKAIUAMHU, CO3AaBIIMMHUCA Ha MNPOTAKCHUU BceH ):[peBHeﬁ
UCTOpUH MOCKBBI.

Bo3HuKHOBEHHE  CHJIBHOTO  CEWCMHUYECKOTO  COOBITHS, B
pe3ysbTaTe KOTOPOr0 MHTEHCHUBHOCTh CEMCMUYECKHX KOJICOaHHH Ha
TEPPUTOPUHM  TPEBBICHT 5-7  OamioB, MOXET TPUBECTH K
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KaTtacTpopU4IeCKUM  TIOCIEACTBUSM, TI0  KOIHWYECTBY  JKEpTB,
MpEeBBIIIAIOMUM  UepHOOBUIBCKYIO aBapHio, a MO0 KOIWYECTBY
pa3pylieHUd COU3MEPUMBIM C TOCICAHUM 3EMJICTPACCHUEM B
Snonnn. OOBeKkTaMH HAUOOMBIICH OIMACHOCTU SBJISIOTCS 3IaHHS
CTapoM 3aCTPOMKH IeHTpa T'. MOCKBBI, OCJIA0JICHHBIE TPEITHHAMH.
T'opon MockBa, Kak NPOMBINUICHHBIH METarojauc ¢ OOJBIIOoN
IUIOTHOCTBIO M YHUCICHHOCTBIO  HACEJCHMS,  HACBIIICHHBIN
MO’KapPOOTTACHBIMA W TOKCHYHBIMH TPOWU3BOACTBAMH, BKITIOUYAFOIIHN
aTOMHBIE HWCCIIEIOBATEIIbCKUE pPEAaKTOphl W Jpyrue OlacHbIe
MPOU3BOICTBA, CJICYET OTHOCUTH K 0COO0 OTBETCTBECHHBIM OOBEKTaM.
Hwxe npuBeneH mnepedyeHb 3aperUCTPUPOBAHHBIX U HU3YUYCHHBIX
3eMJICTpSICEHUI Ha TeppuTOpHH T. MOCKBBI U pernoHa B 80-x—90-X TT.

1967 r.

1. 12.1967, 21%®. Onumuentp: yn. Ocumenko, 77. IlomHoe
paspylIeHHe IBYX IOABE3AO0B HKHUJIOrO JO0Ma, MHOI'OYHCICHHBIE
JKEPTBBL. IToBpexneHnue COCEHUX 3IaHUHN. IToBTOpHOE
semuetpsacenue. [leppoe 3T B aTOoM ke mecte Obu10 B 1933 1, KOT/HA
OBLIT pa3pyIleH XJIeOHBII Mara3uH.

1984 r.

1 nos6ps (Tounas mara yrepsna)l984, 2°. Dnuuentp: cesepHas
okpanHa Tr. Ilogmonscka. ABapus Ha 3aBoge IIXM3, paspeiB
KOMMYHHKAIIUi B MUKpopaiioHe u T.11. [y, BuOpauusi, cBedeHue.

1987 r.

1.20.01.1987, 16%. Dnuuentp: mocce DHTyszuacToB. CHIbHOE
3emiieTpsaceHre Ha (oOHe UUKIOHA. PaspylieHne KOMMYHUKAIHH,
BBIOWJIO OKHA, B 3[aHMSAX TMOSIBUIMCH TPELIMHBI, aBTOTPAHCIOPT Ha
mocce pasMeTano B cropoHsl. Peructporpammel I'T'C yTepsHbI.

2. Uronn 1987, 1 yac Houn. Dnunentp: Kamupckoe mocce, 1. Ne
140. CunpHbII TONYOK BCKOpe mocie Tpo3bl. [loxbpocuno u
paspyLIIoO JICCTHUYHBIE MapIld, OKOHHble Onoku u ap. [laHwmka,
JIIOJM BBIOETANIN HapyXKy.
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1988 r.

1. 25.07.1988, 23%Dnmuenrp: b. Ilomsuka. Paspymen
CHOPTUBHBIA Kopmyc Imukonbl Ne 583. 3apeructpupoBaHO: c/CT.
«Mockay, ['TC bapkosckoro. 'y, cBeuenue, yaap.

1990 r.

1. 24.04.1990, 16 Tomuok. DHOMIEHTP HEU3BECTEH.
3apeructpuposano ['TC.

2. 06.1990, 11%®. Dnmmenrp: IOro-3amag MockBbI, p-H
Margeeckoe-O4akoBo-JIEHUHCKUH MPOCTIEKT — JBA 3€MIIETPSCEHHS
Ha paccTosHuM JApyr oT apyra 14 kM. CHIBHBIE COTpPSCEHHS
ONIYIIATUCh TMOYTH 1O BCEMy Tropoay. B MarseeBckom mamanu
CTaTy3TKH €O IKapoB M Jp. MpeaMeThl. JIFoau BHIOEramd WM C
TIEPBBIX JTaXKeil BBHINPHITMBAIM B OKHA HAapyXy. ABTOMOOWIM Ha
JI0porax TpPUTOPMAKMBATM M3-3a  «packauku. CHIBHBIA Ty,
3aryTyIIaBIInK IIyM YJIUIbI, BAOPALKS, YIaphl.

3 8.06.1990, 1112 Poii 3emnerpsicennii mexay M.SIpocnasuem
1 Mocksoii. 3apeructpupoBato ['T'C, c¢/ct. «OOHHHCKY, «3eMIIs.

1991 r.

1. 12.03.1991, 12%. JlokanpHoe 3eMmieTpsceHHe. DIHUIEHTP He
onpenened. 3apeructpuposano ['TC.

2. 08.04.1991, 10%. Cnaboe 3emueTpsceHre. DIUIEHTP HEH3BE-
creH. 3apeructpuposano I'CC.

3. 12.04.1991, 01%*. Dnuuentp: r. CacoBo, Pazanckoii obnacTu.
MHorouucieHHble pa3pyLIeHUs, aBapud, Pa3pblB KOMMYHHUKALMH.
CunbHas BHOpanys, Tyl, cBedeHre. B 3emie o0pazoBaiach BOPOHKA,
ucueszsio 1800 toHH mopoxbl. OQHOBpEMEHHO B 7 KM 00pa3oBajiach
BTOpasi BOPOHKA BBIOpOCa IPYHTA.

4. 16.05.1991, 22%. Dnunenrp: CrapoMoHeTHBIH 1ep., 36.
CunbHOe  paspymieHwe  31aHmsa.  ['yn,  cBedeHuwe,  ynap.
3apeructpuposano c/ct. «Mocksa, [TC.

5. Jlero 1991. Cepus 3emuerpsiceHuil 3aech xe. BuOparws,
MaHMKa, JIFOJM BhIOETANN Hapy Ky Ha yi1. OXOTHBIN psil.
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6. 30.07.1991, Bpems «cobuto». Cepusi TOTIKOB, DIHUIICHTP HE
n3BecTeH. 3apeructpuposano ['TC.

1992 r.

1. 04.01.1992, 02%, CeiicmonposiBieHHE. DIULEHTP HEU3BECTEH.
3apeructpuposano ['TC.

2. 31.01-01.02.1992, 21%*-04%, Cepus TOMUKOB. DNMIEHTP
HensBecTeH. 3apeructpuponano ['TC,

3. 08-09.02.1992, 22%-01%, Cepus TomMUKOB B paiioHe
Benopycckoro Bok3ana. Bubpauusi, 3Byku BBICTPENIOB, IAHUKA CPEIH
s)kuteneil. 3apeructpuponano I'TC.

4. 01.04.1992, 12*. Tom4ok. DNMIEHTP HE ONpEJIEIEH.
3apeructpuposano ['TC.

5. 23.04.1992, 11 Bnuskoe 3emueTpsiceHHe. DIMLEHTD HE
ycraHoBieH. 3apeructpupoBano ['TC.

6. 24.04.1992, 11%. 3emnerpscenne. DIULEHTP HE ONpE/esIEH.
3apeructpuposano ['TC.

7. Uronp 1992, 2 yaca Houn. Onuuentp: Kammpckoe mocce a. Ne
140. CunbHBIN TOTYOK BCKOpE MOCIE T'po3bl. Pa3zpyllieHbl BHyTpEHHUE
crenbl. OkHa u T.11. CBeueHue, Ty, nanuka JIroam u3 coceHUX JOMOB
BbIOeTaNnu Hapyxy. 3apeructpupoBano [TC.

8. 26.08.1992, 15%. Tomuok. DHMIEHTP HE ONpEIEICH.
3apeructpuposauno ['TC.

9. 27.08.1992, 12?5, Tomuok. DHMLEHTP HE ONpE/IEIEH.
3apeructpupoBano ['TC.

10. 9-18.12.1992. Cepust 3eMIeTpsACEHUH, TOTYKOB B TEUCHHE
HECKOJIbKMX HOodYel B paifoHe SAxumanku. CiyXUTeNH LEPKBU HOYBIO
BbIOeranu u3 xpama. [lanuka. 3apeructpuposano ['TC.

1993 r.

1. 01.1993, 21*°. Dnuuenrp: yn. Kpachas Ilpecns, a. Ne 9/5.
B3peiBHOE paspyuienue goma. Ilpupoma mporecca J0 KOHIA He
BhisicHeHa. [IpolyKTOB «B3pbIBa» HE OOHApPYKEHO, Ta3a B 3JaHUH HE
onL10. 3apeructpuposano ['TC, naGoparopueii Prikosa.
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2. 31.03.1993, 1%, Dnunentp: yn. Muknyxo-Maxknas. CHIbHBIH
Tom4oK. Paspymeno 3manue mara3unHa. CBeueHHe, 3ByK BBICTpENa U3
nynik. Peructparyu He ObLTO.

3. 31.03.1993, 16%. Dnuuentp: Kamupckoe mocce — SIcenesckas
yiura. CHIIBHBIM TONYKOM Pa3pyIIiiIo MOJ3EMHbIC KOMMYHHUKAIIHH.
3apeructpuposano ['TC.

4. 09.04.1993, 19%-23%, Jnunentp e onpenenen. Cepus (10 5)
ToTukoB. 3aperucrpuponano I'TC.

5. 05.05.1993, 20%. CupHBIH TONYOK. DIHULEHTP HE ONpPEIEIcH.
3apeructpuponano ['TC.

6. 13.07.1993. 20%°. Dnuuentp: Kamupckoe mocce, 1. NeNe 140,
142, 146. CunbHBIA TOTYOK TIOCTE TPO3BI, CBEUCHHE, IMOBPESKICHHC
3nanus No 146, paspylleH MyCOpPOIpPOBOJ, €CTh NOCTpaJaBIIHE.
3apeructpuposano ['TC.

7. 24.07.1993, 18%. Ceiicmonpouecc, pe3KHil  BCIUIECK
MHKpoceticM. OnutieHTp He n3pected. ['TC.

8. 02.09.1993, 13%. CunbHble ymapbl. DNMIEHTD HEU3BECTEH.
3apeructpupoBano I'CC.

1994 r.

1. 17.02.1994, 5%. Dnuuentp: Anrydoesckoe mocce. PaspymeHo
kade «MwuHyTka». CHUIBHBIA TyJN, CBEUCHHE, yAap. 3ammced c/CT.
«MockBa» HET.

2. 07.09.1994, 17%Dnuuentp: Boixuno, yi1. Copmosckas. Tpu
ceiicMoyzapa pa3pyLIId 34aHUE OTH. MIWIMLUH. TOTUKN OLIYIIANIHChH
Ha pacCTOSIHUM 2-X KM. B MukpopalioHe pacKauMBaIHUCh JIFOCTPHI.
IToru6so muoro moneit. Peructpanus ['TC He Benace.

1995 r.

1. 02.03.1995, 21%-24%°  Snunenrp: p-u Jlepoproso, yi.
Yxromckoro — I'ociuranbHeiii Bai. Cepus (110 8) 3eMIeTpsceHuil.

2. 6.06.1995, 2%-3 tpu 3emueTpsceHMs. DNUIEHTP: LI
Pesommonun — roct. Mocksa. CusibHas BUOpanust 1071 31aHueM (1o
MOKa3aHUsAM JIeXKypHOH). Perucrparus He Benace.
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3. 27-29.06.1995, 23%-3%  Cepus TONUKOB TaM  IKe.
3apeructpuposano ['TC.

4. 02.10.1995, 01%0-02%, CeiicMonposiBieHre. DIULEHTP
HeusBecteH. Jlaboparopus Prikosa.

5. 03.12.1995, Bpems «couto». CHIBHBIM TONYOK. DTHUIICHTP HE
onpeneneH. 3apeructpuposano ['T'C

6. 17.°12.1995, 02?. Ton4ok. DNULEHTP HE ONpPEIEIEH.
3apeructpuposano ['TC.

7. 17.12.1995, 17%-17Y7]lpa Tomuka. DNULEHTP K IOTy OT
Mockassl. 3apeructpuponano ['TC.

1996 r.

1. 13.08.1996, 14%-18%. Cepus 3T non aaMMHHUCTPATUBHBIM
3panueM rocT. «Murypuct» u I'eonorumueckum myseem. CuibHas
BUOpanus, Ty, HaHUKA. IIOANpBLIrMBAIM CTOJBI, KOMIIBIOTEPBI.
3apeructpupoBaHo JadopaTtopueii A.B.Prikosa.

Ilon teppuropueit MOCKBBI HAXOIWUTCS MHOXECTBO OOJBIINX U
MaJbIX pPa3JIOMOB, a €€ LEeHTpajJbHas YacTb HAaXOAMUTCS HaJ
nepecedeHrneM JIByX BecbMa KpYMHBIX pa3ioMoB («Kpect MoCKBEI»).
AKTHBH3alMs T€0NaTOT€HHOTO U3IY4YeHHUS B 3TUX MECTaX B MPOIJIOM
OpUBONWIA K  KPYHHBIM  3E€MIICTPACCHHAM M IIOXKapaw,
YHUUYTOKUBIIIMM MHOTHE MIOCTPONKHU U COOPYKEHHUS.

1.3. Yepnoovinvckaa mpazeous

YepHOOBUTBCKAS TpareAus — B3pbIB aTOMHOTO peakTopa Oyioka Ne
4 Yepuoosuibckoit ADC mpowusomen 26 anpens 1986 roma [10-14]
MoIHbIi B3pBHIB BBIOPOCHII W3 peakTopa MPaKTUUYECKH BCE €ro
COJECPXKUMOE, CO3JaJIOCh TUTAHTCKOE pajUOaKTUBHOE  00JaKo,
KOTOpOE 3apa3wiio OKPYKAOLIYI0 TEPPUTOPHIO HA COTHU KHIIOMETPOB.
IlpaBna, katactpoduueckue MacmTadbl YepHOOBUIBCKON aBapuu
IIPEKPATUIIM CIIOJI3aHUE MUPA KO BCE YHUUTOXKAIOLIEH sIIEPHOM BOMHE.
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Ha muaorux ADC u y Hac, u 3a pydexom, B yactHocTH, B CIIIA,
HEOJIHOKPATHO MPOMCXOAMIN KPYIHBIC aBapuu, HO UepHOOBUIbCKAsS
aBapuisi IMEET OT HUX KapIUHAIBHBIC OTIUYMSL.

OTW OTIMYUS 3aKIIOYAJINCh B  ONCPESKAIONIMX BHOpAIUsIX,
COTIPOBOXIAIOIIUXCA CEPUEH TOXE OMEPEKAIONINX TIIYXHUX XIIOTTKOB-
B3PHIBOB U OCIIEMUTEIHHBIX BCIBIIEK. M TONBKO 3aTeM MOCIeT0BaN
JIBA OCHOBHBIX, TOXE TJyXUX, B3PBIBOB-BEIOPOCOB, KOTOPBIC
BBIIIBEIPHYIIN U3 PEAKTOpa MPAKTUIECKH BCE €r0 COIEPKIMOE.

OdwunmanbHas BepcHsl aBapuu CBOJIWIACH K Pa3rOHY peakTopa
PBMK-1000 Ha MrHOBEHHBIX HEHTPOHAX BO BHEIITATHOW CUTYallUHU.
Karactpopa YADC paccMmarpuBaercs Cyryoo Kak TEXHOTCHHas,
OTSTOIIEHHAs dYeJoBeYecKMM ¢akTopoM. McciaemoBaHUAMA TPHYUH
aBapuu Ha 4-M sHeproomoke YADC 1o ropsuuM cienam B Havajae Mast
1986 rona ycTaHOBIEHO, YTO 3Ta aBapus MPOM30ILIA B Pe3ysIbTaTe
HEKOHTPOIMPYEMOTO Pa3roHa PeakTopa, T.e. OblIa MOIIHOCTHOM, YTO
OBLTO OATBEPKACHO TTo3aHee B nHpopMmaruu ;s MAT'ATO, u 4To K
paspylIeHUI0 PEeaKTOPHOM YCTaHOBKM IPHUBENO PE3KOE BO3pacTaHHE
MOIIHOCTH PEaKTOpA.

[Nocnenane ab3amp u3 noxmana 8 MAI'ATO:

«UYepe3 HEKOTOpoe BpeMs Iocje Hayajla HCHBITAaHWNA Hayaioch
MeUIEHHOE ITOBBIIIeHNe MOIMHOCTH. B 1 yac 23 muH. 40 ¢. Ha4aIbHUK
cMeHBl OJOKa majl KOMaHIy HakaTh KHOMKY A3-5, mo curHamy
KOTOpPOW B aKTHBHYIO 30HY BBOJSTCSI BCE PETYJIUPYIOUINE CTEPKHU
A3. CrepkHM TOUUIM BHHU3, OJHAKO Yepe3 HECKOIbKO CEeKYH]
pa3fanuch yaapel, U ONEpaTop YBUAEN, YTO CTEP)KHU-TIOTIIOTUTENN
OCTaHOBWIIWCH, HE JOUIS IO HUKHUX KOHIIEBUKOB.

...I1o cBUIETENBCTBY OYECBHUIIICB, HAXOAUBIIUXCS BHE 4-T0 OJIOKa,
npuMepHo B 1 yac 24 MuH. pa3iainch MOCiIeI0BaTeNbHO /1Ba B3PHIBA,
Haja 4-M OJIOKOM B3JIETENH KaKHe-TO TOPSIINE KYCKH M MCKPHI, 9acTh
M3 KOTOPBIX yIaJia Ha KphIIy MaIlIMHHOTO 3aJ1a ¥ BBI3BaJIa IMOXKapy.

[MponyKTHl NeneHUs] B aBapuitHOM BEIOpOCE IEepeMelaInch Ha
CeBepo-ceBepo-3amnaj M Ha BOCTOK uepe3 Asuio k SmoHum u ganee
yepe3 Tuxuit okean k CLHA Ha Bpicote 7500 M. YepHOOBLIBCKHE
BbINAaIcHUs ObUTH OOHApY)eHbI Takxke B HoBocubupckoii, UpkyTckoi
n CeMUNaNaTHHCKON 001aCTSX.
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beuto paszpaboTaHo [1Ba CLEHApHsl OTHOCUTEIBHO OCTaTKOB
TOILIMBA.

ITo 1-my cueHapurio B pe3ynbTare aBapuu 4-ro SHeprodbjoka Ha
YADC ocranocs nopsaka 97% Tomausa U Tonbko 3% oka3anoch BHE
craniuu. [lo 2-My CLEHapui0 COOTHOUIEHHUS! IPOTHBOIIOJIOKHBI.
OpHako ciemyeT KOHCTaTHPOBaTh, 4TO -l CIieHapwii OCHOBaH Ha
NPEANOIOKEHHUAX, HE OTPAKAIOMINX PEalbHOW TETNIOBOM KapTHHBI U
ONHUpPAJINCh HA JKCIEPUMEHTHI, OCHOBAaHHBIX HE Ha JOCTOBEPHBIX
U3MEPEHMUSIX, a Ha BOJIOHTAPUCTCKUX JAEKIapalyax TEMJIOBBIX
pacxXoJHBIX MAapaMeTpoB, OKCHEPUMEHTAIBHO 3adUKCHpOBaHHBIC
BapUaliM KOTOPBHIX KOJEONIOTCS B JHAalla3oHE A0 JOBYX IOPSAKOB,
MIO3TOMY BCE€ CIENaHHBIE 10 3TOMY CIIEHApUIO OLICHKU KOJINYECTBa
TOIIJIMBA CJIEAYET CUNTATh HE 00OCHOBAHHBIMHU.

CueHnapmii-2 GasupyeTcs Ha psfe yCTaHOBICHHbIX k 2004 r.
(haKTOB:

— [IaxTa, B KOTOPOH paHee pa3Mellaach akTUBHAs 30HA, IIyCTa U
TOIUIMBA B HEW HET;

— KOXYX AaKTHBHOW 30HBI B M3YPOJOBAHHOM BHJE JEXKHT B
[EHTPAIBHOM 3ajie Ha paccTosHuU Oonee 20 M OT CBOETO IITAaTHOTO
MOJIOXKEHUS, TOBEPX 3aBaJIa M3 Pa3pylICHHBIX CTANBHBIX KOHCTPYKLUH
U (parMeHTOB aKTUBHOW 30HBI,

— TOJIBKO YETBEPTh JHA IIAXTHI IPOXIKEHA HACKBO3b B PE3yJIbTaTe
BO3JICHCTBHUSI INIA3MEHHOU CTPYH;

— TI0CJIe BBUIETa COASPKUMOTO U3 IIaXThl aKTHBHOW 30HBI TIOXKapa
B IIaxXTe He OBLIO.

Ho pnamee cnemyer: «...04€BHIZHO M HECOMHEHHO, 4YTO IIpH
pas3rone pCaKkTopa HUCTOYHUKOM OHEProBbIACIICHUA ABJIIFOTCS
9K30TEpMHUYECKHE HEUTPOHHO-SAEPHBIE PEaKIUH, YTO OIpeemseT
(bu3nUecKy0 NPUPOIY B3phIBA KAK SIIEPHOTO B3PhIBA AKTUBHOM 30HBI,
M OTOT WCTOYHHK JIeHCTByeT, oOeclednBasi pPOCT MOIIHOCTH
OHEPTOBBIACIICHUA 10 TIIOCJICIHETO MI'HOBCHHUA CYUICCTBOBAHUA
YBEJMUMBAIOILIEr0 HAaJKPUTHYHOCTh peakropa. Peann3zoBanHble mpu
B3pBIBE aKTHBHOM 30HBI PEAKTOpa 3HAYCHUS JaBJICHUS IPUMEPHO Ha 6
MOPSIIKOB HWDKE, YeM IIPU B3pBIBE SIEPHOTO 3apsiia, a 3HAYCHUS
TeMIIepaTypbl — IPUMEPHO Ha 4 MOPsIIKa».
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CTOpOHHHMKHM  CIleHapusa-1  BBICTYIAIOT ¢  YHHYTOXKAromen
KPUTHUKOM cuieHapus-2. Ho HU TOT, HU ApYyro# clieHapuii, TakkKe Kak 1
CICHApHU HEsJICPHOW MNPUPOABI pa3BUTHSA aBapuu (KyAa CcileayeT
OTHECTU W TUIOTE3y BOAOPOIHOTO B3pBIBA) HE YIOBICTBOPAIOT BCEil
COBOKYITHOCTH HMEIOIIMXCS JAaHHBIX O XapaKTepe U IOCIEACTBHIX
KaTacTpoQmI.

HetanbHpie nccnenoBanuss Kyp4aToBCKOTO MHCTUTYTa MOKa3al,
YTO TEMIIEPATyphl B PEAKTOPE OCTAaBaJIMCh HOpMalbHBIMH (HE Oojee
1000 rpamycoB) B Xome Bced aBapuu. UYTo Ke Kacaercs
MOJPEAKTOPHOTO  IMOMELIEHUs, TO TaM IPOUCXOJUJIIO  HEYTO
HeBepoaTHOE. O0 3TOM CBUIETENBCTBYIOT HCIIAPUBIINECS (HParMeHTHI
KOHCTPYKIIMM M3  HEpXKaBeloled craam ©W  Kene300eToHa,
WCUE3HYBIIME CBSI3KM  TPyOONPOBONOB  OXJaXJAIOUIEH  BOJO-
TUPKYJSIHOHHON CHCTEMBI; B HIDKENIEKAIIEM MOMEIICHUN — MTOTOKU
MI'HOBEHHO 00pa30BaBLICHCS M TYT € 3aCTBIBILCH JIaBBl ¢ KyCKaMH
HECTOPEBLINX I'PaQUTOBBIX COOPOK, OCKOJIKAMH YPaHOBO-TOILTMBHBIX
CTEepKHEH, Bce — B paciuiaBe OBIBIIMX M30JIILUOHHBIX MaTEpPHAIOB U
np. Takoii maBbl OKa3anoch okojo 160 KyOOMETpOB, HO HHUKaKHX
MPU3HAKOB M10Kapa HET, IIOCKOJIBbKY 37IeCh XK€, BIEPEMELIKY, BAJISUINChH
CBAJIMBILKECS CBePXy KYCKHM CTEH ¢ HETPOHYTOH OTHeM H Jaske He
BCNy3bIpUBIIEHCH MacAsHOI Kpackoii. Brieuatiienue takoe, 0yaro
OBl 3mech B OTOM OETOHHOM KOJOJIE CTapTOBAal KOCMHYECKUH
pPaKkeTHBI ammapaT-Iia3MaTpoH, TeMIlepaTypa paboThl KOTOPOTO
MOYKET JOCTHTaTh W TSATHUACCATH THICSY TPagyCoB, a B CICAYIOIIUI
MOMEHT CIOJIa XK€ YINalHd CBEPXY BBIIIHMOJICHHbIE TAKUM «CTAPTOM»
KYCKH KPOBJIH, @ TAKXKE OCTATKH HAaUWHKHU PEAKTOpa.

Okcrepramu  ObUTa  BBICKa3aHa BEpCUSi O MapOBOJOPOIHOM
B3pbIBe. OIHAKO 3Ta BepcHsl He OOBSICHSCT CIEAYIOMHUX (HaKTOB:

— BCKPBITHE BceX JIOKOB LIeHTpanabpHOro 3aj1a BBEpX;

— CPBIB CO IIIMUJIEK MOHTAXHBIX JKEIe300€TOHHBIX JTFOKOB;

— OTpBIB CTabHOU TpyOB! AuamerpoM 400 MM C TONIIUHON cTe-
HOK 4 MM B [IPK (mapopacmpenenuresHOM KOpUIOpE);

— pa3pbIB cTAIBHON TPYOBI TEX ke napamerpos B bC;

— cOpoc ¢ nerenb cTanbHOM repMoaBepu nomerienus 303/3;
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— pa3pylIeHue U NepeMelleHHe XKele300€TOHHBIX CTeH IoMelle-
nuii BC;

— XapakTep pa3pylLIeHHI BHEUIHHX CTEH W MEPEKPHITUH B MOMeE-
menuu bC;

— T1y00KO€ IICUXOJI0IMYECKOE COCTOSIHUE ONEPaTOPOB, MOKAPHBIX
U IpYTUX JIML, HAXOAALIMXCS BOJIIN3U ovara.

B cBeTe M3II0KEHHOTO HEKOTOpBIE UCCIEOBAaTENN (B YACTHOCTH,
W.H.Sanmkuii) mojararoT, 9TO XapakTep padoT M BCE OIEpariuH,
npoBerieHHble Ha 4-M Oi1oke YADC, cymecTBeHHOW PO HE UTPAH U
SBUJINCh TOJBKO COBMAJACHUEM IO BpPEMEHH C Teopu3ndecKkumM
COOBITHEM.

OTKyza e B3sUICS 3TOT HEBEPOATHOMN CHJIbI BCIIeck 3Heprun? Bo
BCSIKOM Clydae, HE B pe3ylbTaTe COBEPIIEHHO HEOOOCHOBAHHOTO
«pa3roHa Ha MTHOBEHHBIX HEHTPOHAX», KaK ObLIO CKa3aHO B JOKJale
it MATATD. HmMeBmasicss B peakTope B 3TO BpeMs TEIIOBast
MOIIHOCTh COCTaBjsIa, IO pacyeraM CIEIHaINCTOB, He Oojee
MEepPBBIX TPOLEHTOB OT JHEprud B3pbBa, Hemocratomme 95-98
NPOLIEHTOB JHEpPruu B (opMmMe IUIa3MOMIOB Jall MPUPOIHBII
ceiimorenepupyromuii mporecc [10-12].

Kak e Torma moHMMaTh 3apeTHCTPHPOBAaHHYIO mpHOOpamMu
OJIHOBPEMEHHYIO BCIBILIIKY U3Ty4deHHs HEeUTpoHOB? OdYeHb MHpOCTO.
W3mepeHuss TOTOKOB HEHTPOHOB NPOU3BOAATCS IO BTOPUYHOMY
VBEITMUEHUIO HOHU3AIMM Ta3a B JaT4YdKe. JJIeKTPOMArHUTHBIE
NPHPO/IHbIE TPOLEcchl BBI3BIBAIOT TOT :Ke 3Ppdext. Takum
00pa3oM, MOKHO KOHCTaTHPOBaTh, UYTO B ciiydae UepHOOBUIS MMel
MECTO MOIIIHBIN 3QUPHBIA BEIOpOC. DTO TeM 00JIee BEpOsITHO, 4TO 4-i
0JIOK PAcCIOJIOKEH Ha NMEPECCUCHUH 5-TH Ie0JIOTHYECKUX Pa3JIOMOB, U3
KOTOPBIX TPU CUUTAKOTCA «CTApBIMU» a IBa KHOBBIMU.

B oktsa6pe 1991 1. Ha UADC cHOBa mpoun30IIa TsHKENast aBapust ¢
paspylieHUsMA B TYpOMHHOM OTHEICHUM Yyxe 2-T0  OJoka.
HenocpencreenHoit NPUYNHON ee CTaJo «3araouHoe»
CaMONPOM3BOJIBHOE BKJIIOUEHHE T'€HEpaTopa B CETb B MAIIMHHOM
OTJENICHUH, U OOBSICHEHHE 3TOMY HE HaH/ICHO.

3aKJIMHABaHUE CHCTEMBI yHrnpaBJICHUA 3allUThl Ha 4YCETBEPTOM
Ooxe B 1986 romy M CamMOIIPOM3BOJIIBHOE BKIIIOUEHHE ITYCKOBOTO
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reneparopa B 1991 r. — dheHOMEHBI OHOTO TOpPSAKA W OIUHAKOBO
3arafo4ydel. HecomHeHHo, 41O eciu Obl B OKTsOpe 1991 .
TPaBUTALIMOHHBIA TOJYOK MpHUIIEICS HE Ha MAlIMHHBIA 3aJl BTOPOTO
05loKa, a Ha ero peakTopHoe oTAelieHHne, To YepHOOBUIB-86 MOT ObI
NOBTOPUTHCA.  BmpodeM, simepHas yCTaHOBKAa B 3TO BpeMsi He
paborana. B To ke BpeMs 00a 3TuX ¢akTa roBopsAT 00 OJHOM U TOM
K€ MEXaHH3ME BO3ACHCTBHS: MMH MOTJH OBITH BBIPBIBHI 3(upa Ha
TEKTOHHYECKOM DPa3pbIBE, BOCIPHHMMAEMbIC KaK TIPAaBUTALIMOHHBIC
B3PBIBBI U JIOKAJIbHBIE 3€MIIETPACEHHUS.

Coycrss 9 nmer mocie YepHOObUIS OBIJIO YCTaHOBIEHO, HYTO
JIOKaJbHOE 3eMieTpsceHne B paiione 4-ro 6moka YADC Havanoch 3a
23 cekyH1bI 10 ero paspymenus [13, 14].

OpHako HM B OJHOW W3 TpuHaIUatu Bepcuil UepHOOBUILCKOM
KaTacTpo(bl HET Aake HaMEKa Ha KaKhe-TO BHEIIHHE reo(ru3nvyeckue
00CTOATENBCTBA, HE TOBOPS YK€ O reo(U3UUECKUX MEPBONPUIMHAX.
OT0 e1e pa3 OAHO3HAYHO MOATBEPKAAET, YTO OpUIMATbHAS HayKa J10
CHX IOp paccMaTpuBaeT cpely OOMTaHHA KaK CHCTEMY aOCOIIOTHO
3aKPBITYIO OT KaKUX-T100 BHENIHUX Bo3aewcTui [15-17]. 1 B aTom —
IpeaMeT IITaBHOW ONACHOCTH.

CellcMOTEeKTOHHYECKasE aKTUBHOCTh UEpHOOBLIBLCKOTO CTPYKTYP-
HOT'O y3J71a MHCTPYMEHTAIBHO HAOIIOIAeTCs 10 CUX TOP.

IlpuBeneM emie HEKOTOpblE HpPUMEPHl aBapuil M KaTacTpod B
IMPOMBIIIIJICHHOCTH U SHCPICTHUKE. 3t0:

12.04.1991 r. I'op. CacoBo Ps3anckoii obnactu. CtankocTpouTe-
TBHBIN 3aBoX. YactuuHoe paspymenue 3nanus. lexabps 1992 r. Tam
K€ TOBTOPHOE, Ha JTOT pa3 Cephe3HOE pa3pylIeHHEe 3aBoAa H
BOCIJIAaMEHEHHE TapoB Maciia B OTPOMHOM pe3epByape.

21.08.1998 r. Iloc. Kanortusa, Mocksa. Hedrenepepabarbia-
OLIKK 3aBoJI. BocriaMeHeHne TOIUIMBHOTO pe3epByapa.

15.02.2000 r. T'op. Camapa. HedrenepepabaTsiBaromiuii 3aBo/I.
BocniameHneHnue TOIIMBHON €MKOCTH.

HecomnreHHo, oO0mee KOIWYECTBO pa3pyIICHUH 3HaHUNA U
COOPY)KEHMH, MPOUCXOSIIMX [0 aHWIOTHYHBIM  INPHYHHAM,
3HaunTenpHO Oombime. K coxkajeHWio, NpH aHanM3e NPUYUH
paspylIeHUH BIIMSHUE HETaTHBHBIX TNPHPOAHBIX (aKTOPOB HE
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VUUTHIBAJIOCh, & O3TO 3HAYUT, YTO MPUYMHBI HE TOHATHI U Mep,
CITIOCOOHBIX  TPEAOTBPATHUTh pPa3BUTHE OyAyIIMX COOBITHH B
HEXENATSIILHOM  HAaINpaBlICHWHM, NpPUHATO He Obuio. [lo3aTomy
TpeOyeTCs JIOTIOJIHUTEIIBHBIA aHaIW3 ¥ BBISABICHHE KOPPEISIIHU
MECTOTIOJIOKEHUSI ¥ BPEMEHH pa3pylieHHHd C pacloOKCHUEM
TEOJIOTHYECKUX PAa3JIOMOB, BOOOIINE C TCOJIOTHMUECKOH OOCTaHOBKOM,
BIUSHUEM KOCMHYECKUX (DaKTOPOB, BIMSHUEM METECOPOJIOTMYCCKUX
(bakTOpoB, a TaKkKe KOPPEISAIUM C JPYTUMH TI'eONaToreHHBIMU
COOBITHSIMH Ha OKPYIKAIOIEH TEPPUTOPUM U HA BCEM 3¢MHOM IIIape.
W3 npuBeneHHBIX MTPUMEPOB MOXKHO CJETaTh BBIBOJ O TOM, YTO
aBapuM W KatacTpo(bl, CBS3aHHBIE C pa3pylICHUEM 3JaHUld U
MOXKapaMH, €CTh CJICJCTBHC aKTHBHU3AIMU TEOMATOTCHHBIX SIBICHH,
MIPOUCXO/SIIINX, B OCHOBHOM, HaJl TEOJIOTHYCCKUMHU Pa3IOMaMH.
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IIpuno:xkenue 2. TpancnopTHbIE NPpOUCHIECTBHS,
CBSI3aHHBIE C T€ONAaTOreHHbIM H3JIY4YEeHHEM

2.1. Pa3spuievl Heghmenpo6o0oe u pazosuicenue onop Mocmos

ToabKO 1T HEMCKYILIEHHOTO YEIOBEKa Pa3phiBbl HEPTEMPOBOIOB
IPOMCXOAAT B CHIy4dalHBIX MecraXx. Ecim HaHecTH KOOpAMHATHI
paspblBOB HA TEKTOHUYECKYIO KapTy, TO MOXHO YBHIETb, 4YTO
pasphIBEl  TPYOONPOBOAOB CO BCEMH BBITEKAIOUIMMH M3 STOTO
MOCJIEACTBUSMU B OCHOBHOM IIPHBS3aHbl K OOJIACTSIM IIE€PECEUEHUS
TPYOOIIPOBOIaMH TIPOEKIMHA TEKTOHWYECKHX pas3noMoB. M3 sToro
clenyeT, 4YTO MNpUYMHA MHOTHMX TaKWX aBapuil — BO3JeicTBHE
AKTUBHBIX Pa3JIOMOB, IPUBOILIEE K JeQOpMaii TPYHTOB.

B CacoBo Psszanckoit ob6mactu, tme B 1991 r. mpowmzomuio
JIOKaJbHOE 3eMIIETpsACeHHe ¢ BbIOpocoM B KocMoc 1800 ToHH
MEp3JIOr0  TpPYHTa, OJHOBPEMEHHO  pa3opBalUCh  HECKOJBKO
TPYOOIIPOBOIOB, a MOCT Yepe3 HeOObIIyIo peuky «CacoBKay BOIU3H
SMMLEHTPA pa3ABHUHYJCS Ha 4 CM, C MOMEHTA )K€ €r0 CTPOUTEIbCTBA
120 ner Hazaj omopsl pa3BUHYIUCh Ha 48 cM, YTO JMIIHUI pa3
YKa3bIBa€T Ha PA3ABUKEHUE 3€MHOU KOpBI B 3TOW 30HE. JIokampHOE
3emnerpsceHre npousonuio B 300 M HWKE IO TEYCHHIO 3TOMU
HeOobImoN peuymku. CieyeT 3aMeTHTh, 4TO K KOHIy 80-X TOJI0B B
IenTpansHoii Poccuu u3-3a pa3BUKEHUsS ONOP IIPUILLIIM B aBapUITHOE
COCTOSIHUE JIECATKU MOCTOB.

[Mon Y oii mpousomen pa3psiB ra30BOro TpyoonpoBoia 1 B3phIB
rasa Ipu MPOXOKACHUU JBYX MACCaKUPCKUX IMOE3/I0B C KPYIIEHHEM
MI0€3J10B U TUOEINbIO JTI0EH.

ITO 3HAYUT, YTO BO3MOKHOCTb PA3ABM:KEHMS] ONOP J0JLKHA
YUYHUTBHIBATHCS NP MPOEKTHPOBAHMHM MOCTOB M COOTBETCTBYIOIIHE
YKa3aHMsl JAOJKHbI BBOJAMTHCH B CTPOMTe/IbHbIe HOPMBI TOYHO
TaKk :Ke, KaK M3MeHeHHE TeMIlepaTypbl OKpY:Kaloueidl cpeabl
YUYHUTBHIBaeTCH MPH CTPOUTEIbCTBE TPYOONIPOBOAOB U TemjioTpacce.

Uro we wHamo naenarh? He Hamo pasmemarb XUMHYECKHE
KOMOMHATBl M BOOOIIEe JIOOBIE OMAacHble MPOU3BOJACTBA HAJ
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TEKTOHHYECKUMHU pazinomamu. llpu paccrnenoBaHuu TpUYMH aBapuid
HE HaI0 3apaHee WCKIII0YaTh W3 CIHCKA BEPCHU T'eO(PU3MUCCKUIA
¢axrop.

UYro nano? Ilpu paspaboTke mMep NO MOBBILICHUIO HAICKHOCTH
HEYJa9HO PACIOJIOKEHHBIX 0OBEKTOB HYKHO 0053aTEIbHO YUNTHIBATH
HE TOJHKO BHE3AITHBIE MEXaHWYECKHE BO3ACHCTBUSA MPH JIOKAIBHBIX
3eMIIETPACEHHSX, HO U BO3MOKHOCTh OTKa3a 3JIEKTPOYCTAaHOBOK M3-3a
oOpazoBanmst Tuta3Mmbl. Emie  HyXHO pa3pabaTeiBaTh METOIBI
MPOTHO3UPOBAHUS JIOKABHBIX 3EMIJICTPSICEHHMH, WMEIOIIYI0 CBOIO
cnenn(uKy 1Mo CpPaBHEHUIO C METOAaMH MPOTHO3UPOBAHHS KPYMHBIX
3emnerpsaceHuid. Hy)XKHbI He TOJIBKO HOBBIE CEHCMOCTAHIMH, HYXKHBI 1
KOCMHUYECKHE CpPEICTBa 30HIUPOBAHMS 3eMITH, BEIh M0 KOCMHUYECKUM
CHMMKaM MOXXHO HaOIIOAATh JEeTald CTPOCHMS HEAp IUIaHETHI. YiKe
mopa  pa3paboraTh  HpUOOPBI,  CIIOCOOHBIC  JICTEKTUPOBATH
SHEpPreTHYEeCKUe MyYKH Help. DTH JETEKTOPHI CIeyeT YCTAHOBHUTH Ha
KOKJI0M MNOABOAHON JOJAKE, HAa KaXXIOM KpYIHOM CaMOJeTe, Ha
KaXIOM OOBEKTE ONAcCHOTO TPOW3BOJICTBA, BKIIOYAs IIaxThl. B
[IaxTaXx METaH caM I0 ce0e He B3PBIBAETCS, a MO/HKEYh €ro MOXKET
IIa3Ma dJHEpreTHdeckoro BwIOpoca. [Ipubopbl, oOCHOBaHHBIE,
HampuMmep, Ha (UKCUPOBAHUHM OTKJIOHEHHWH JIa3epHOrO Jy4a, MOTIIHN
OBl (PUKCHPOBATH MPEJBECTHUKH B3PHIBA, U TOT/A MTOA3eMHbBIE OypH HE
ctan OBl HEOXKHJAHHBIMH. A dYTO KacaeTcsi TpyOONpOBOIOB, TO B
TOYKaX MEPECeYCHUs] MMH pa3lioMOB I1eJeco00pa3HO YCTaHOBUTH
CHeNUaNbHbIE JaTYMKA KOHTpOJIsL JeopMalyd TPYHTOB U JAPYTHX
reo(pr3UYecKUX BO3JIEHCTBHIA W COOMPATH WX TOKA3aHUS C TIOMOIIBIO
KOCMHUYECKHX CHCTeM. Torma MOXHO OyJmeT  omepaTHBHO
KOHTPOJIMPOBaTh T'eO(pU3NMUECKYI0O OOCTaHOBKY TIO BCE Tpacce
TpyOompoBosa ¥ MPUHUMATH, MPU HEOOXOAMMOCTH, NMPEBEHTHBHBIC
MEpBI.

2.2. ABTOMOOWIbHBIE U JKeJIE3HOTOPOKHbIE AaBAPUH
HNucnexropa I'AW ¢ BechMa OONBIIUM CKENICHCOM OTHOCSTCS K

OTpaBJaHMsIM BOJIUTEIICH, MMOMABIIMX B aBaputo. OCOOEHHO B aBapHiO
Ha POBHOM MecTe, 0COOEHHO KOT/Ia BOAMTENb TPE3B. «YCHYID HIU



TpaHcnopTHBIE POUCIIECTBHUS 137

«OTBJIEKCS 32 pyJeM», TaKOB BEpAHMKT aBTOMHCIEeKkTopa. Ho mouemy-
TO «3aCHINMAIOT» WU «OTBIEKAIOTCS» OYEHb YacTO B OJHUX U TEX Ke
mecrax [1-3]

B KaropckoMm ymienbe mo y3koid TOpHOH Jopore cremwia Ha
3amanue 0oeBas MalllWHA JIECaHTa, CTAPIINM MAIIUHBI ObLT KaluTaH
Anexcannp 3y06oB. Heoxwmmanno, xorma BMJI-1 ¢ OoproBsiM
HOoMepoM 453 Bblexajda Ha OTHOCHUTEJIBHO POBHBIA M IIUPOKUHN
Y9acTOK JOPOTH, TSHKEIYI0 MAIIMHY PE3KO KUHYJIO BIEBO MPSAMO K
00ppiBy. C OONBIIMM TpPYAOM BOAWTEIh W OPOCHBIIHKCSA €My Ha
MOMOIIIb KallWTaH BJIBOEM IMOBEPHYJIU PYyJb BIPAaBO U 3aTOPMO3HIIM.
BrITepnu XonoaHbIM OT, OCMOTpENH 10opory. Hukakux sM mim Koyek
Ha HeM He oka3anoch. BeduepoM TOH ke HOpOrod BO3BpallaluCh
o0OpaTHO. BHOBE MaImmHa pe3ko AepHyIach U OyKBaJbHO MOBUCIA HAJ
oOpeiBoM. K cuacTblo, dKHMax yIemnel, XOTS W Honadl B IOJIHOM
coctrae B rocmuTanb. CIENKOMHUCCHS, BHUMATEIBHO OCMOTPEB
JIOPOTy, TaK W HE HallIa MPUYNHBI aBapui. BapraHTl AUBEPCUH WA
OIIMOKN KOMHUCCHU BOJMTEISI OTBEJIM cpa3y. 3aTo 1O CleaaM OTIUIHO
010 BUAHO, uTo BMJ] ¥ B mepBBIif, U BO BTOpPOW pa3 Tamlwia K
MPOTIACTH KaKasi-TO HETIOHSATHAs CHJIA HAa OJJHOM M TOM K€ a0COIIOTHO
poBHOM msiTauke. CIIOBHO OBl KTO-TO TOJ 3eMJIel BHE3AITHO BKIIIOYAI
Ha HECKOJIbKO CEKYH]I MOIIHEHIIMKA MAarHUT C YCHUJIMEM B JECATKH
TOHH.

«AOXa3CKUH TATa40K» BOBCE HE CJIMHCTBEHHBIA B CBOEM pOJIE.
AHIIIMHCKYE UCCIIE0BATENN HE TIOJICHIIIUCH COOPaTh CO BCEH CTpaHbI
camMble, Ka3aJoch OBl, TIIyIble OMNpaBHaHUs Tepel JOPONKHON
TONTUINEH MPOIITPAPUBIINXCS BOAUTENEH W OOHAPYKUIH HECKOJIBKO
IIOYTHU OAHOTHUIIHBIX OHI/IcaHI/II\/’I, Korga TpE3BbIC U OIBITHBIC BOAUTEIN
Ha a0COJIFOTHO POBHOM JOPOre HCIBITHIBAU HEOXKHIAHHBIE TOIYKU
WIH Jake HATBHIKAJINCh HAa HEBUAMMYIO IIperpany... B apxmBax ecThb
ciydaif, Korja >KeHIIMHA-BOJIUTENh Oe3yCIeNIHO ThITajach Ha
HEeOOIBIIION CKOPOCTH MpoeXaTh MO poBHOMY acdanbry. OurynieHue
OBIJIO TakuM, «OYyATO KOIleco Haezxao Ha Ooparop». Ho Bomurens
BBIXO/WJIA W3 MAaIlMHBI, 3arjisiiblBalla T0J] KOJieca, OcMaTpHBalia
JIOpOTY, H... BCE MOBTOPSIIOCH BHOBb.
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Ho 310 emie OTHOCUTENBHO «T'YMaHHBIE» HPOJENKH JOPOKHBIX
HEBUAMMBIX OecoB. 24 nekadOps 1996 roga Ha mopore TamikeHT —
Camapkana Bcero B 25 KM OT KOHEYHOM L€ CBOCH IOE3AKU
HECKOJIBKO pa3 NepeBepHyIIcs SMOHCKUH JKkull. Mctoputo 3Ty s y3Han
or wmkeHepa Apama Caupa-Ajia, KOTOPBIA C ABYMS APY3bsIMHU
HaxoIwics B ToW camoi mammuHe. C GONbIIMM TPYJOM, BCE B KPOBH,
BBIOpaJIMCh OHU TOTJAa Ha JOPOTY, IZIeé UX W MOoAoOpaiu MOIyTHEIE
MallMHBI. YXXe B OOJbHHMLIE OHU Yy3HAJM, YTO JAAIEKO HE IEpBbIC
NOCTpafadd Ha 3TOM HEOOJBILIOM YYacTKe JOpOoru. byksanbHO
HakaHyHe TaM jke pa3Oumics Oomplioi rpyxkensiii «KamA3», mepen
HUM — €Ill€ OJIUH IPY30BUK, IEPE] HUM — €III€ U elIE. ..

O crpaHHBIX CBOEW HEOOBSICHUMOCTHIO ydacTKaxX BHEITHE BPOJIE
OBl HOpMaJIbHBIX JOPOI MHE paccKa3blBaJM €ABa JIM HE B KaXIOM
BTOPOM-TPETBEM pErHoHe CTpaHbl. Eciam mopora wusBwiIncTas, ¢
KPYTBIMHU IIOABEMAaMHU — TOTJa ITOHSTHBI IPUYMHBI aBApUH, a €CIIM HET
— T0 yTO AyMath? Eciin Ha pOBHOM y4acTKe «BAPYI» IJIOXHET MOTOP U
0apaxiuT pagMo, €CIM Ha TSITayKe BO3JIE JOPOTH HE XOYeTCs
OCTaHaBJIMBATHCS U B TOJIOBE TOJIBKO OAHO HEOOBSICHUMOE JKEeJIaHHUE —
MOCKopee yexaTh Mpodb? A eciu HeOONBIIOW y4acTOK JOPOTH BECh
yBCIIaH BEHKaMU U YCTAaBJICH NPUAOPOKHBIMHU KpECTaMH B IMaMATh O
MOruOIIUX 3/1eCh modepax?

Takue y4yacTKH, I€ TJIOXHYT MOTODPBI, OCTaHABJIMBAIOTCS Yachl,
Oapaxyiar mpuOOpbl, OTMEYadn ObIBajJble BOAMTENH, K NpUMEpY, Ha
nogbeMe K pyaHuky B PeBme (MypmaHckast 006nacTe), Ha AOpOre Ha
BocToK OT JlmHeBo (Bonrorpanackas o6macTh), Ha CTapbIX MOCTax B
TamboBckoit, Kamyxckoit odnacTtsx...

U B camoil MockBe HaillIeTCsl HECKOIBKO MECT, /1€ YMCIIO aBapuid
SBHO HE COOTBETCTBYET CJOXHOCTH Tpacc M IEpEeKpPEecTKOB, Kak,
Hampumep: CeBacTOMONBCKUNM MOPOCHEKT 3a  pa3Bs3KOM, TIe
HauyMHaeTcs ynuua byTieposa (y4acToK MpO3BaH «IOPOTOI CMEPTH»);
Ha bymaxxHO#l mpoceke B Jyieconapke JIOCHMHBIM OCTpPOB; Ha y4acTKe
JMHUTPOBCKOrO mI0CcCe MEXIY IBYMS JKEIE€3HOIOPOKHBIMH MOCTaMU
0KoJ10 KuHOTeaTpa «Komcomomnery. ..

[Iponomxum, OHAKO, TPUMEPHI.
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B TIlompme, wnemameko ot TapHoBa, ObUI OTMEUEeH 5S-
KUJIOMETPOBBIH Y4acTOK JOPOTH, Ha KOTOPOM YacTO IPOUCXOIMIN
aBTOKaracTpodsl. be3 SBHBIX Ha TO NPUYMH BOIUTEIH TEPSUTH
yIpaBIeHNE, BBIE3KAIN Ha BCTPEUHYIO MOJIOCY ABMKEHUS, BPE3AINCh
B TPHUIOPOXKHBIM POB, HU C TOr0, HU C CETr0 HAYMHAIHA PE3KO
TopMO3uTh. CBOM JEHCTBUS HU OOWH U3 aBTOMOOWJIMCTOB BHSTHO
00BsIcCHUTH He Mor. HenmaBHee uccienoBaHue BpadeH, CIEHaIbHO
00MOTaBIIUX IPYNITy BOAUTENEH Pa3HbIMU JaTYMKaMHU, HOATBEPANIIO:
MMEHHO Ha O3THX IIITH KWIOMETPaX y HHUX PE3KO IIOBBILIAETCS
KpPOBSIHOE JIaBJI€HHME, MEHSAETCS PUTM CEpJIeYHOM NesTeNbHOCTH, Na
TaK, 4YTO MYyJIbC MEPUOAUYECKH OCTAHABIMBACTCS W CHUXKECHHE
MHTEHCUBHOCTHU JBIXaHUS MPUBOIUT K HEAOCTATKy Kuciopoga. OTBer
Ha JOPOKHYIO TaiHy nanu ruaposord. Oka3bIBaeTcs, MMEHHO O]
3TUM YYacTKOM JOpPOTH KOIJa-TO HAaXOJWJIOCh PYCIO PEKH, UTO
IIPUBEJIO 3/1€Ch K [€0NaTOr¢HHBIM aHOMAJIUSIM. . .

Eme oaun nopoxxHblii oTpe3ok, Ha 3ToT paz B DPI, mexny
®pankdyprom-Ha-Maitne u MaHreliMoM. 31€Ch B TEUCHHE TIATH JICT
ciyuniochk 6osee 200 xxeptB. CyImecTBYeT TaK Ha3bIBaEMBIH
«OpeHckui KutomMeTp cMepTu». [logo0HbIe KUIOMETpbl OTMEUEHBI Ha
noporax ®@paHiuu, ABCTPUU.

A B YexocnoBakuu TOCIE€ aBapud aBTOMOOWIS, B KOTOPOM
HaxXOAWJICS BHIHBIA TOJIMTUYECKUN JAesITenb CTaHbl AJeKcaHap
Hdy6uex, 6bu1 coznan «Douxa 88-ro kumomerpa». VIMeHHO Ha 3TOM
OTpe3Ke CKOpOCTHOM Tpacchl bpHo — [Ipara nmuimib 3a oxuH roja ObLIO
3apErucTpUpoBaHO 395 JOpPOXKHBIX MNPOUCLICCTBUM, HECATH U3
KOTOPBIX 3aKOHYWJIUCh CMEPTEIbHBIM HcxomoM. A [lyOuek nBa
Mecsilla CIyCTsl TOCJe TOH aBapuu OT MOJyYEHHBIX TSDKEIBIX paH
CKOHYAJICS.

[lepmognueckn Ha ONHHUX M TeX JKE€ Y4YacTKax aBTOAOPOT
NPOUCXOAT KaTacTpodbl, M3-32 KOTOPBIX AOTH Y4YacTKH MPO3BAIU
«loporoit cMeptn». DTO y4yacTok Jopord Ha ynuie byriepoBa B
Mockse, bymaxHas npoceka B jgeconapke JIOCUHBII OCTPOB, y4acTOK
JMHUTPOBCKOrO mI0CcCe MEXIY IBYMS JKEIE3HOAOPOKHBIMH MOCTaMU
okoiio kuHotearpa «Komcomomneny, 41-if kunometp mocce Mocksa-
C-IlerepOypr u MHOTHE ApYTHE.
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B yem ke mpuumMHA 3TUX W MHOTHX JpYTrHX sBiIeHHi: OTKyna
BOOOIIE B3SUTUCh  «IPOKIATHIE»  KuioMmeTpel?  MccrienoBanus,
NPOBE/ICHHBIC TTONUIUEH, MEIUKaMH, Ie0JI0raMi MHOTHX CTpaH, Jallid
MOKa E€IWHCTBEHHBIH OTBET: MPUYMHA B HAIWYHMU TOA3EMHBIX BO[,
PYIHBIX KHII, TEOJOTHYECKUX CIIOMax U T. . [lo MHeHHUIO y4eHoro u3
bpatucnaBer Anael PewakoBo#t, or 14 no 20% Boamreneir octpo
pearupyroT Ha pa3invHble 3eMHbIE aHOMAJIMH. DTO K€ TOATBEPKAAIOT
U IIBEHIIAPCKUE YYCHBIE. A aBcTpuiickas TOJMIMUSA Jaxe
aBTOMOOWJIMCTAM Ha JTOT CYET pSIA KOHKPETHBIX COBETOB —
oOMaTbIBaTh pyjib KOKeH min x/0 TKaHblO, a Ha OMACHBIX Y4acTKax
JepKaTh ero OJHOW PYKOH, 4TOOBI He cpadboTan 3(hdeKT 3aMKHYTOTro
Kpyra.

W3 npuBeaeHHBIX MPUMEPOB MOXKHO CHIENaTh BHIBOA O TOM, YTO
reonaTroreHHble 30HBl HA aBTOAOPOTaX, KakK, BEPOSITHO, U B APYTHX
MeCTax, MPOW3BOMAT JIBa JCWUCTBUS — BO3ACWCTBHE HA TCHUXUKY
BOIUTEIICH M OKa3zaHWe (PM3NICCKOTO BO3IECUCTBHS Ha TPAHCIIOPTHOE
CpeAcTBO. AKTUBHOCTh 30H MOXKET OBITh pa3HOH, M OHa BPEMEHHO
MEPEXOTUT OT COCTOSHUS OTHOCHUTEIHFHOTO CIIOKOMCTBHS H JaXKe
OTCYTCTBHS K COCTOSIHHIO aKTHBHOCTH. JTO TIOCJIETHEE COCTOSHHUE
3aBUCUT OT MHOTMX TPHPOAHBIX  (akTopoB U  TpedyeT
JOTOTHUTENBHOTO  aHANIW3a W BBISIBICHUS — KOPPEISIIMU €
TEOJIOTHYECKOl 00CTaHOBKOW, BIMSHHEM KOCMHYECKHX (aKTOPOB,
BIIMSIHUEM METECOPOJIOTHUECKUX (PaKTOPOB, a TaKKe KOPPEJSIIUU C
JPYTUMH TeONaTOTeHHBIME COOBITUSIME Ha OKpY>KaloIIeH TeppUTOpUn
Y Ha BCEM 3€MHOM IIape.

JKenesHomopokHbie KaTacTpo(bl TOXKE CIy4aroTCs HE BCEerAa IO
BuHe Jnojeit. Tak 16.08.1988 r. mnpoumsonuta aedopmanus
JKENE3HOJJOPOXKHOTO TIOJIOTHA Y KeJe3HOJOPOXKHOM cTaHu booroe,
B pe3ynbrare 4ero 11 BaroHOB ONPOKHHYNHCh M CBAIHINCH MO
OTKOC, TIOXap.

2.3. Asapuu 3nekmpoInepzemuiecKux cemei

I'eodu3uky HEOAHOKPATHO oOpalaii BHUMaHUE SHEPIeTHKOB O
HEZIOIyCTUMOCTH TPACCUPOBKH JIMHUH BBICOKOBOJIBTHBIX JIMHUN Yepes3
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olpeJieJieHHble 30HBl. B IpoTHBHOM cilyyae OyneT HaOIIOAAaThCs
3¢ ¢deKxT mponaxu EKTPOIHEpruu. B 3aBUCHMMOCTH OT HOTOAHBIX U
TeOMarHUTHBIX YCJIOBHH TOTEPH HA JIMHUHM MOTYT COCTaBJIATH A0 30-
40%.

Bo Bpems cunpHOM reomarHuTHON OypHu B 1981 romy momHOCTEIO
«3aHyJWIACh» BBICOKOBOJIbTHAs JMHUS HamnpspkeHueMm 10 kB mexnmy
cenoMm Tamma u cenom Ycre-Kan (PecriyOnuka [opHeiii Anrait). 910
OPOM30LIIO II0 MPUYUHE TOrO, YTO JHMHMSA MpPOIUIa II0 30HE
AHOMAaJIbHOW AIJIEKTPOIPOBOJIHOCTH, PACIIOIIOKEHHOW Ha TIyOWMHE OT
280 no 600 M. ITomoOHBIE cydyan MPOUCXOAAT HE TOJNBKO B Poccwuw,
HO U B Snonun, Amepuke, TaiiBane.

Ha Anrae u3BecTeH ciydaid, KOTJa Ha JIMHUW IIUHON okoio 130
KM ocTasiock He Oonee 35-40% nanpspkenus. CriequaaicTsl 00paTuiin
BHUMaHHE Ha TO, YTO JMHUS NPOXOAMUT IO XOPOIIO H3BECTHOMY
reo(u3uKaM I'€OJIOTHYECKH aKTUBHOMY pasiomy. Ilpu ompenenenun
MecTa yTeUKHd HaOmoJand, Kak B OOJHOM M3 MECT, TEPPUTOPHAIBHO
COBNAJAIONINM C Pa3jIoMOM, TPOBOJ /Al MCKPOBYIO DIIEKTPUYECKYIO
CTPYIO TONIIMHOHN B PYKY, YXOASIIYIO IPSIMO B 3€MIIIO.

[Toxoxwne coObiTusa HaOmonanuch B 3adaiikanbe, B KpacHospcke
u 1.1. B KpacHospcke B Hauane 90-x romoB ObUI 3aperuCTpUPOBaH
cilydail BOHHUKHOBEHHS OOJIAYHOTO OOpa30BaHUS C BPAIIAIOLIMMUCS
yuactkamu. [Ipu sTOoM »sHepreTmueckoe xo3siiicTBo KpacHosipcka
Mepensio B peXUM dnekTpoMepuanus. Yacte TpaHcopmaTopoB
cropena OT MEeperpy3KH, a 4acTh OKasanach BOBCE HE 3arpyKeHHOH.
Janneiii peHOMEH ObUT OOBSCHEH TONBKO B 1998 T. Kak pe3yibTar
AKTUBHM3AaLMK aHOMAJIBbHON 30HBI M TeHepauuu 3¢uponoMeHoB. Tax
WJIKn HHA4Y€, HO BCC JOTO IMPHUBCIO K IIOJHOMY HN3MCHCHUIO
ANEKTPUYECKUX KauecTB caMoi aTMocdepsl HaJ KpacHospcKoM.
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IIpuno:xkenue 3. ABUALMOHHBIE MPOUCIIECTBUS,
CBSI3aHHBIE C T€ONAaTOreHHbIM H3JIY4YEeHHEM

3.1. Kamacmpodguvl camonemos 6 paiione apoopomos

ITaoenue camonema npu e31eme uiu HOCAOKe NPU HOPMAILHBIX
memeoycnonsuax (uz eocnomunanuii H.H.Anuykozo [1, 2]).

25 urons 1945 roxa nerets ¢ netunkoM Muxawmnom [1aBnoBeIM Ha
Sk-18 mopyunnu muHe. B Moro 00S3aHHOCTH BXOZMIIA PETYIHUPOBKA
«uara)» BHHTA, TO €CTh YBEJIMYEHHE yIJIa aTakW €ro JIomacTedl NpH
Habope ckopoctu. Ilpoucxoanno 3to Ha LleHTpaabHOM a’poapome B
Mockse, Tae Temepb «AdSPOBOK3a». MBI BBIpYIWIH Ha CTapT,
MOCJIEIOBal CUTHAJ Ha B37eT. [laBnoB nam mHOJHBIM Ta3, W Hac
NPMKaJI0 YCKOpPEHHEeM K CIIMHKaM Kpecen. Heckonbko cekyH I, 1 MBI B
Bo3ayxe. Kpome mpubopa 060poTOB MOTOpa M phlyara peryJIupOBKH
MEHsI HUYEro He uHTepecoBaso. Kpaem rmaza oTMeTui, OJHAKO,
OBICTpOE ABWKEHUE PYKH MUIOTA, Cpazy yOpaBIIETO MIacCh: CKOPOCTb
yKe 3a CTO.

Ho dro 310? ...MrHOBeHHas BeCTHOYISpHAS PEaKIis Ha Pe3KUi
MpoBaj caMolieTa. A OTTOJKHYTHCS €Ile pa3 OT 3eMJIH OBLIO yXKe
HedeM. .. U MBI TyT ke TPOXHYJIHUCH Ha OETOH OPIOXOM.

UTo MOXXHO CKa3aTh 00 ATHUX OINyIIeHUsIX? MeTalsIMueCKUli BUHT
Ha TIONHBIX 00OpOTax pPyOWT OETOHKY; MTHOBEHHBIM JBHKCHHEM
MUJIOT BBIKIIOYHI 3a)KUTaHHUE; HEBOOOPa3UMBIN IIIyM, CKPEXKET, IbIM U
UCKpBI OT TPEHHUsI, pe3Koe TopMoKeHHe. Y moHoe OTKIIIOYCHHE — HU
ctpaxa, Hudero. lllokx! IlomHIO TONMBEKO OBICTpOE TPHUUYNTAHHE
[TaBnoBa: «Uro mue Oyner? Uro mue Teneps Oymet?..

GCMCTI/I‘IHOCTL 6CH3OCI/ICTCMI)I, OJHAKO, HC Hapylmunjiacb, U MbI
He 3aropenuch. lIpocTo OCTaHOBMIMCH, W HACTyNWIa MepTBast
TUIIMHA, IOKa K HaM He mnoadexanu. llomornu BbuIe3TH U3
HEIIPUBBIYHO HU3KO paCHJ’IaCTaBIHefICH MalIuHbI, BCTaTh Ha KaKUC-TO
«BaTHBIE» HOTH. [JIyno ynbIOHYIICS, YBHJIEB 3arHyTHIH KpEeHIeNeM
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mponeiiep, KakKk Ha MHOI'O pa3 BHUACHHBIX HEMCEIKUX COUTBIX
«Meccepax».

,Z[OMOfI OTBE3JIM HAa ACKYPKE, IMOCKOJIBbKY HOI'M HEC XOAWJIN IMOYTHU
TpU JHA. IToToMm Bce mpouuiIo.

Kamacmpogpa ¢ Kunwace 6 ansape 1996 2.

B mnonemenpHmK 8 sHBaps 1996 r. Ha B3jJeTe MOTEpIEN
katacTpody W yman IpsMO Ha TOPOJCKOW PBIHOK camoneT Awn-24.
IMonpoGHocTe#t 00 3TOM KaracTpode, KpoMe THOSIH OKOJIO 08yXcom
YeJI0BEK, He COO0MIaNnoCh.

«[InnoT mojay KOMaHy, U TPy30Boi camoieT Ax-24 Ha GoNbIIoN
CKOpPOCTH Hauai paz0er mo mosioce. MammHa He cylianack KOMaHI.
[TunoT M ero MOMOIIHWKH METaJHCh W3 CTOPOHBI B CTOPOHY MO
HAIOPOM JIbSBOJILCKUX CWII. Tak camoneT oOpyIIWIICS Ha pBIHOK,
KOTOpBI HaxXOJUJICA Ha MPOJOJDKEHHM B3JIETHOW IMOJOCHL. BUHT
Ipy30BHKa Bpaliajics, CMeTas BCE HAa CBOEM IIyTH, KaKk MeTia Iio
PBIHKY, — MYXYUH W JKCHINWH, JeTeld, MPOAABIOB, IIKOJILHHKOB.
ITnoxux u xopomnmx. CamMoJIeT NPUHSIICS OPUTHh BCEX, KTO BBINICH B
TOT MOMEHT U3 aBToOyca. OH clienan coHABUY U3 KUBBIX: POJIUTEICH,
NPOJABIOB W WX KIMEHTOB, M3 3€JICHH, Macljia, OryplOB, MOJIOKa,
MaHHOKH, MbIIa. [loclie TOro Kak camoJIeT MPOeXal OKOJO TPEXCOT
METPOB IO YIUIAM, 32 HHUM OCTAJIWCh JIEKATh Ky4d TPYIOB, BCE B
KpOBH. ITunoT n BTOpOfI IMMAJIOT BBIINLJIM U3 CaMOJI€Ta 3J0POBBIMU U
HEBpeAMMBbIMU. BopTHHXKEHEP ObLT Takxke HeBpeaAuM. Ero moMONHUK
— 3ampen] TOrHO CO CBOMMH 4YEThIPbMS COOTCUYCCTBCHHUKAMH,
compoBoXxaaonmMu Tpy3. OOHapyxkeHbl Telda Ooyiee mpexcom
MOTUOIIUX .

DTO CTPOKM W3 MECTHOM 3aMpCKOW TrazeThl O KaTtactpode B
Kunmace, MuwimuoHHoM ropone. ['oBopuiM, 9YTO BHHA BCEMY -
Meperpy3 MalluHbl. OKHUMaX cpa3dy Ke OTIPaBWIM B MECTHYIO
TIOPbMY, TJI¢ MM TPHUIIIIOCH TPOBECTH OoJiee Toa.

Ho mpu ananm3e mapameTpoB B3jeTa BBIACHHIOCH, YTO MOCHE
TOTO, KaK MallliHa Havaia pa3oer, oHa BAPYT MPUTOPMO3HIIA, a 3aTEM
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BHOBb CTaJla Pa3TOHATHCI. DTO TOPMOXKEHHE CHEJIO0 METPOB TPHCTA
noJockl. IMEHHO TeX, KOTOPBIX HE XBAaTHIIO MAaIlliHE JUTs B3JIETa. . .

Kamacmpogpor camonemoe noo Hpxkymckom

OpvH W3 370BEIIMX TI'€0JIOTHUECKUX Pa3IOMOB IMPOXOAUT TOJ
HpkyTckoMm, Kak pa3 Mepecekas B3JIETHO-TIOCAJAOYHYIO IOJIOCY
aspompoma. Tpu TpoMmMKHe, HMEBIIHE OONBIION OOIECTBEHHBIN
pe3oHaHc aBuakatacTpodsl nox Mpkyrckom: nepsas npousonuia B 70-
e rofpl, BTOpas, korga «Pycnan» pasOwics B nekadbpe 1997, Tpetbs B
utone 2004 r. — pazowics Ty-154 — geranbHO paccienoBavCh, HO
MOYEMY-TO MX HHUKTO HE CBS3BIBAJl MEXIy COOOH, XOTs OBUIO fICHO,
YTO CaMOJIEThl THOHYT B OJJHOM H TOM K€ MECTe.

B kax1oM KOHKpETHOM cily4ae HallTd BHHOBHBIX. HO He MUIOTHI,
CBSI3UCTBI, TEXHUKH WM aBHAJMCIIETYEPbl BUHOBATHl B TOM, YTO B
30HE TEOJOIMYECKOI0 pPas3jioMa BO3HHKAIOT I'PABUTALIMOHHBIC SIMBIL.
[Toman B Hee camorer, Oela MOYTH HEMHHyeMa. A KaKk UMEHHO OHa
peanu3yercss — BOWIET JM JadHEp B IUTONOp, 3aropurcs JH
3JIEKTPONPOBOIKA MM ITOBEICHHE IKUIAXKa CTAHET HEaIeKBAaTHBIM, HE
CyTh BaXHO. Bce paBHO yOwuiinedd okaxkercss pasnoM. Ecmm 3to
IMPpU3HaTb, 1 HCBUHHBIX HAKA3bIBATHb HEC NPUACTCA, U, YTO CILIC Ba)KHCﬁ,
yZIacTcs He JOIyCKaTh HOBBIX TPAreIui.

KoneyHo, mepeHOCUTh WPKYTCKHH a’poApOM M3 «THUOJIOro» B
npyroe, Oosiee Oe30macHOe MECTO — 3ajJa4ya  HEMBICIUMO
Joporocrosimasi. A BOT OCHACTHTh €ro u moajieraromue Kk Mpkyrcky
camMoleTsl Npudopamy, NPEAYNPEKIAOMMMA O BO3MOXXHOCTH
AKTUBHM3AlUN TIyOMHHBIX TPOLECCOB B TEOJOTHYECKOM paszlioMe,
3ajada penraemas.

IlpokmagpiBasi Tpacchl aBHAPEHCOB, ECTECTBEHHO, CTaparoTCs
I/IS6CI‘3TB MECT ITOBBIIIIEHHON OMAaCHOCTH — CKOIIJICHUS TpPO30BbIX TYY,
0uYaroB 3apoKACHMA BO3AYIIHBIX BHXpei. OKa3bIBaeTCs, K 30HaM
MOBBIILICHHON OMACHOCTH CIIEAyeT OTHECTH U PaliOHBI 3eMIIETPACEHHH.
Puck monamanus B HUX OCOOGHHO BBICOK €IIE€ WU IIOTOMY, 4YTO
OIIaCHOCTb, O KOTOPOM IOPOIl HUKTO HE JOraJblBaeTCs, HApACTaeT A0
3eMJICTPSICEHUS.
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JlericTBUTENbHBIN YieH PoccuiickoM akageMHil eCTECTBEHHBIX
HAyK W KOCMOHABTHKH, IOKTOp (U3NKO-MAaTEMaTHUYECKUX HayK,
npodeccop, TVIABHBIA HaydyHbIH  cOTpyOHMK OObeIUHEHHOTO
nHctutyTa ¢usuku 3emian PAH Urops BnammmupoBud AHaHbWH
pacckasai, dYTo YHCIO (UKCHPYEMBIX aBapUHHBIX CHTyalui
HapacTaeT MO Mepe NPHOMIKCHHS 3eMIICTPSICEHHs. 3a JCHb M0
cTuXHitHOTO OencTBU OHO cTaHOBUTCA B 100 pa3 ¢ mumHuM Goiblie,
4eM B OOBIYHEIE THU.

C dgem 910 cBs3aHO?  MexaHWYECKHE — HANPSHKCHUSA,
HakalUIMBaloOIIMeCss B 3€MHOM KOpe Teped  3eMIIETPSICEHHEM,
COMPOBOX/AAIOTCA POCTOM HANPSIKEHHOCTH 3JIEKTPOCTATUYECKOTO
MoJIs, TpHYeM, 4eM Onmke K OyaymeMy JMHIEHTPY, TeM OOJbIIe.
Ecnu cpennsis HanpspxkeHHOCTh cocTaBisieT 120-140 BoasT Ha MeTp,
TO 3a JICHb /10 KaTaKJIM3Ma — HECKOJBKO COTEH THICSIY BOJBT HA METP.
OTO0 nake BHOHO HEBOOPY)KEHHBIM TIJIa30M: HAYWHAIOT CBETHTHCS
TOPBI, 3eMJIA, SJIEKTPOMPOBO/IA, HCKPHI CHIILTIOTCS B PagHyce 10 JBYX
COTEH KUJIOMETPOB. B MOMEHT TOoUKa HaJ| 3MULEHTPOM Ha HECKOJIBKO
CEKYH]I BO3HUKAET sIpYaifIIiasi BCTIBIIIKA.

Jletatp B CTONP HA’IEKTPU30BAaHHON aTMocepe dYpe3BhIYAHO
OTIaCHO: Be/Ib CHIILHOE DJIEKTPOCTATHYECKOE MOJIe BEIpYyOaeT Bce dIeK-
TPOCHCTEMEBI, B TOM YHUCIIe, OOPTOBBIC KOMITBIOTEPHI, CBsA3b. B 1977 T.
B Byxapecre 3a 1eHp 10 3eMIIeTpsICEHUS BBIILUIM U3 cTpos Bce DBM.

Kak pacnpenensercss >JIeKTpPONMOTEHIHAT IO BBICOTE, TOYHO
HEU3BECTHO, U3YYEHBI TOJIbKO HIKHHUE 7-8 kuimoMmeTpoB. Ho BoeHHBIE
CaMOJIEThl JIETAIOT HAa BBICOTAaX, npeBblmaromux 20 kM. MOoXHO
MpeInoaraTh, TaM INIOTHOCTh HOHOB Topa3fo 0oiee BHICOKasI.

Pacnipenenenue BosmbTaxka MO BBICOTE 3aMepsATh peanbHO. [loka
MpeUIoKEHNE TaKoe: 3aMepsTh JJIEeKTPOCTATHUECKUE TOTEHIINAIBI
X0Ts OBl HAJ[ a’pOAPOMaMH, OCOOCHHO B CEHCMOOITACHBIX 30HAX, a
elle JIy4llle CTaBUTh CIelMalbHbIe TPUOOpPHI U Ha camoieTsl. Eciu
HanpsbkeHHOCTh jgocturaet 400-500 BOJBT Ha METpP BBICOTHI, TPEOY-
€TCs CpOYHAs TI0Ca/IKa, MOJIET B TAKUX YCIOBHUSIX CIHIITKOM PHUCKOBAH.

[IpuBeneM mpumeps! elie HECKOIbKUX aBHAIIMOHHBIX KaTacTpod
Ha Teppuropun Poccumu.
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1995 r. I'. Mocksa, asponopt lllepemerseBo. O6wexktT — BIIIT —
B3JICTHO-TIOCATIOYHAas TMojoca. Ha 2-m kujomeTpe oOHapyKeHA
Tpemuna Ha BIIII. Pelichl 3afepkaHbl HA HECKOJIBKO YacOB B CBSA3H CO
CPOYHBIM PEMOHTOM TOJIOCHI.

5.04.1996 r. b3 IlerpomaBnoBcka-Ha-Kamuatke. ['ubens camo-
neta WUn-76 mipu B3meTe.

9.03-1999 r. I'. Mockga, aspomnopt lllepemerseBo. ['ubens camo-
neta Sk-40 pu B3meTE.

Ileprognyeckre MPOWCHIECTBUS C KOCMHYECKHMH KOpaOIsMu,
CIIyTHUKaMU W CaMOJICTAaMM TIPU MPOJIETe HaJ CUILHBIMH 30HAMHU
aHOMAaJIMH — 3TO HAPYIICHHUsI HOPMAaJIbHBIX PEKUMOB I0JIETA, TIPOBAJIBI
KopaOJrell ¥ THOESTh JIFOICH.

3.2. KaracTpognl camoJieToB HaJ ropaMu
Kamacmpodghvt mpex Cy-27 60 Bbemuame

OpHolt W3  BHE3amHOCTeW, OONBHO  OTpasWBIIeiics  Ha
HAI[MOHAIBPHOM CaMOJIOOWM pOCCHSH, SBWIAach Karactpoda 12
nexabpst 1995 r. B 6 4. 57 MHH. IO MOCKOBCKOMY BpPEMEHH TpeEX
poccuiickux wuctpeduteneit Cy-27 npu 3axoie Ha IOCAIKy Ha
a’po/IpoM BhETHAMCKOW aBnaba3bl Kampans (mposunins Kxanpxoa).
N npousomuio 3TO Ha [T JE€HB II0CIE€ TAaWHCTBEHHOI'O
ucye3HoBeHUs1 camoneta Ty-154, cunenyromero peiicom FOxHo-
CaxanuHck — Xabaposck. Camornera, ciepl KaTacTpodbl KOTOPOTO K
TOMY BPEMEHH JIaXKe ellle He ObLIN OOHAPYKEHBI.

Bcenoroansrii ucrpebutens-nepexsatunk Cy-27 — ropaocts BBC
Poccuy, onuH 13 nydmmx B MUpe McTpeOUTeNel, He UMEIonl cede
pPaBHbIX IO MAaHEBPEHHOCTH, JEMOHCTPHPOBAICA Ha MHOTHX
MCKAYHAPOAHBIX aBHacCajlOHax, IIOCTOAHHO IIOATBCPIKAasd CBOU
BEJIMKOJICITHBIE JICTHbIC KadecTBa. KaracTpoda Tpex ucrpedureseit u3
ISTH B OJHOM MECT€ Cpa3y IMOCTaBHJa IOA COMHEHHE €r0 JIETHYIO
HanexHocTh. Ilockompky pedb HIET O KaracTpod)e BOEHHBIX
CaMoJIeTOB, TOJAPOOHOCTH €€ He pasMallaloTCs, W ONUCHIBAThH
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NPUYUHBl KaTacTpo(bl MPUXOIUTCS IO OTPHIBOYHOHM, a IMox4ac
KOCBEHHOU WH(MOPMAIIHH.

[Tate uctpebuteneit Cy-27 Bo3Bpamaiuck B Poccuio mocie
YCHELIHOTO0 TI0Ka3a Ha BBICTABKE AaBHAIMOHHOTO M MOPCKOIO
BoopyxeHus «JInma-95» B compoBoxkaeHuu TpaHcmoptHoro Un-76 u
Ha noxaxoxe K Kampanu nonanu B HU3KYIO OOJayHOCTH, HACKOJIBKO
MOYKHO IOHATh W3 COOOLIEHWH TPecchl, C TyMaHoM. TpyaHO
HPEANOJIOKUTh, YTO TyMaH M OONAayHOCTb B 3TOM paHOHE He
YYUTBIBAIIUCH TPU MOATOTOBKE IosieTa. HakaHyHe HECKOJNBKO OHEH B
OKPECTHOCTSIX OylleBalla HEMoroAa, BBI3BAHHAS, I0-BHIMMOMY,
BBIXOJOM 3¢upa u3 rIyOuH 3emid, W Hamo ObUIO OXHUAATH, YTO
MMEIOTCSl OCTaTOYHbIE H(UPHBIE BBIXOJbI, KOTOPBIE U MOANECP)KUBAIOT
HeHacThe. OHAaKO 00 ATOM SIBICHUH HUYETro HE 3HAJIHM M IIO3TOMY €ro
HE YUUTHIBAJIM.

ITockonbeky HEToroja 3aJIepyKUBaa nepeer, TO,
BOCITIOJB30BABIINCE MEPBBIM K€ OKHOM B HEH, IOJOXHUBIIHKCE,
MOXO0Ke, Ha HAJAEKHOCTh BCEMOrOJHOW TEXHUKH, OMNBITHOCTh U
CJIETAaHHOCTh NHJIOTOB W JAyOnMpoBaHHE Kypca, Hadald IMOJeT.
OKHNaXW BCEX IIATH CaMOJETOB, YYacTBOBABIIMX B BBICTABKE,
BXOJWJIA B COCTaB 3JIMTHOM MUJIOTaXHOHM rpynmsl poccuiickux BBC
«Pycckue BUTSI3M» H ONIBITHOCT MX ObLIa BHE BCIKUX COMHEHH.

[To-Bunumomy, aspoapom B Kampanu He 000pyaoBaH WM IIOXO
000pyIOoBaH CPECTBAMM HaBEICHUs, a 00JIee BEPOSITHO, 4TO pabora
CPEJICTB  HABEACHUSA  «PEryJIHpOBalach»  HENEePHOIUUYECKUMU
ocTaTouHbIMH HUcTeueHusiMH ddupa u3 ['TI3, Haxomsmuxcs BOIU3M
aspoapoma. IlostoMy Tpm 3axoga Ha MOCAagKy OKAa3alUCh
HEYJA4YHbIMH, W HENb3d HCKIIOYHUTh, YTO PEB JeCcSITKa MOIIHBIX
JIBUTATENe, WIYHIUX CTPOeM HUCTpeOuTeneidi W uxX BUOpamms
CHPOBOLMPOBAIM MPU HEOIHOKPATHOM MPOXOXKACHUHM HA HEOONBLION
Beicote Hajx [TI3, BHeodepenHOW BBIOPOC 3HAYUTENHFHOW MOPIUH
3akpydeHHoro 3¢pupa. W korma rpyrima Hadjga YeTBEPTHIM 3aX0] Ha
BbIcoTe 600 M, OHa MPAKTHUYECKN MITHOBEHHO ITOMajia B IPOCTPAHCTBO,
HacblLeHHOoe 3(upom. BHesamHoe BozaeicTBHE 3¢dupa MO-pasHOMY
oTpakaeTcsi Ha (PU3UOJIOTUH M TICUXHKE uesioBeka. M 31o 00yciaoBuIo
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pa3inyHOE IIOBEJCHUE ONBITHBIX IMJIOTOB B 3KCTPEMaJbHOU
CUTYyalLluy.

BeposiTHO, Te mmiOTH, YTO mpu3eMawiIuch B 70 KM rOoKHee
Kampanu Ha aspoapome ropoaa danpanr u uzdexanu katactpodsl, B
MOMEHT BO3IEHCTBUS 3()UPHOTO IMOTOKA HMHTYUTHBHO, BO3MOJKHO,
HaxoJUICh HA IPaHU MOTEPU CO3HAHMSA, B3SUIM IUTYPBaJ Ha ce0sl, U UX
camoJIeThl MOLUIM BBEPX, MUHOBaB Mperpaay. OmpaBHUBIIMCE CEKYH]]
gepe3 10-20 oT mOIyOOMOPOYHOTO COCTOSIHHS, KOTOpPOE OHH,
BO3MOXHO, JaXe HE 3aMeTHIH, M, IIOCOBETOBABILUCH C
KOMaHJJOBaHHEM HIIU TOJyYHB KOMaHy, HalpaBHINCh Ha MOCAAKY B
®DaHpaHr.

Peakuuio Opyrux MOXKHO OINpPENENUTh IO  PACIOJIOKEHHIO
OCTaTKOB CaMOJIETOB Ha comnke. Ckopee BCero, YTo-To MOBIHUSIIO HA X
WHTYHLWIO, ¥ OHU HE OTpearupoBajd Ha BHE3alHOE W3MEHEHHUE
co3Hanus. C 3aTOPMOKEHHBIM CO3HAaHHEM, a BO3MOXHO U B
0eCcCO3HATENIbHOM COCTOSIHMM OHM IIPOAOJDKANM IIOJIET Ha TOM e
BBICOTE WJIH, CHUXKAsCh, U B pE3yJIbTaTe HE N30SKaTH THOCIH.

Kak noackaszana 3anuMmaromascs uzydenuem ['113 I.denoposa,
JOKa3aTeJIbCTBO BIMAHUS 3(hUpPa WIN ero OTCYTCTBHSI MOXKHO BBISIBUTh
U ceiiuac mo MaI‘HI/ITO(i)OHHI)IM 3alucsaM NeperoBOpOB Ha HOCUTCIIAX
Nn-76, u pexxume pabOThI CTAHIIHIA CIICKEHUS:

— JOJDKHO YyBCTBOBaTbCA HEKOTOPOE 3aMEIJICHHE peakLuil
IMMUJIOTOB IIPX OTBETAaX HA BOIIPOCHI;

— B JeHb KaracTpo(bl, BO3MOXKHO, HAOJIONAIMCh TOMEXU B
paboTe CTaHIHI CIeKEHUS;

— JIOKaTOpbl MOTJTIH (PUKCHUPOBATH OTAEIbHBIC [IAPOBBIC MOJIHUM;

— 3a JIBa JHS JI0 aBapWy MOTJM HaOIIOAaThCS HE3HAUUTEIbHBIE
HN3MCHCHUSA HAIIPAKCHHOCTU I'PABUTALIMOHHOI'O ITOJISA B 3TOM paﬁOHe.

Iloroma mocnme rtHOenn camMoONETOB HE YIydIIHiach. MOXKHO
NpEeIoaraTb, YTO BbIAENEHHE J(PHUPHBIX MOTOKOB MPOOIIKAIOCH,
MOJJICPKUBasi TyMaH M OO0JIAYHOCTh. [lONUIKM 1O, COBEPIICHHO
MCKITIOYUBILKE BO3MOXXHOCTh OpPraHM3allid MTOMCKOBO-CIIACATEIbHbIX
pabor. M Tompko Ha TpeTuil neHb, KOrja HEMHOI'O pa3Besuioch,
BbCTHAMCKHE IIOMCKOBUKH Ha4dajJIu HpOGI/IBaTLCSI K HOFI/I6HH/IM
camoneraMm. M, XOTs anst 3ToM nenu OBIT BBIOENCH BEPTOJIET,
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BOCTIOJIB30BAThCA MM OKa3aJIoCh HEBO3MOXHO. CTOsia TOTHOCTHIO
HeJIeTHAs TOToa.

Henp npoxoaun 3a gueM. Ilpomnuia Henmens, HacTymuiIa BTopas, a
BbETHAMCKHUE CHacaTeld BCE HE MOIJIM BBIMTH K caMoJieTaM. 3a 3TO
BpeMss u3 BriagmBoctoka B Kampanb mnpuHOBUIM  pOCCHICKHE
crlacatesy, BBITPY3WINCh M TOXE IBUHYIHCh K MECTY KaTacTpo(sl.
Ha Bech myTh UM MOTPEOOBAJIOCH OKOJIO TPEX CYTOK. BheTHamckmue
crlacaTteny MpUOBUTM HAa MECTO Ha JECATHIN NIeHb mocie Bbixoma. U
MOYTH OAHOBPEMEHHO 00€ TPYIIIBI MPUCTYIIIN K paboTam.

3ajepkKka B JBIKEHWHM BbETHAMCKHUX CIlacaTesieil, HMMEIIIHNX
npeacraBieHue o  BozaeuctBusax  ITI3 w o  cummromax,
COIPOBOXKIAIOUINX 3TH BO3JCUCTBHUA, MPEKPACHO 3HAIOIMIMX paioH
KaTacTpo(bl U OPUCHTUPYIOLIUXCS B TPOIMUYECKUX 3apOCIIAX, BeChbMa
CHMIITOMaTH4YHA U, BEPOSITHO, CBHUACTEIBLCTBYET O TOM, 4TO
aktuBHOCTh [TI3 Bce »Tm mHM He cHmWKamack. M omymas ee
IIOCTOSIHHOE BO3J€iCcTBHE Ha cebe, BbETHAMCKHE clacaTelad Iubo
nomin B obxox I'TI3, a 3To Bcerma HE OYEHL-TO JIEFKO M OYEHb
JAIeKo, MO0 TPOJBUTAIUCH BIIEPE] TEeMH TEMIIAMH M ITyTSIMH,
KOTOpble «pazpemanay ['TI3.

Korma mopocmenu Hamu cmacateid, a OHH TIOJOCIENH, TIO-
BUIMMOMY, K MOMEHTY 3aTyxaHus aktuBHocTd ['TI3, ee Bo3aeiicTBue
Ha HUX OBUIO HE3HAYUTENHHBIM, W, BO3MOXKHO, JaK€ HE 3aMeyanoch
nmu. K TOMY K€ OHH HC 3HAJIM MCECTHBIX YCHOBI/II\/'I U HE HMCIHN
MIPEICTABICHUS HE TOJBKO O CUMIITOMAaX, Bo3HUKaronmx B ['T13, Ho u
o cyuiectBoBaHuu camux ['TI3.

Takum oOpa3om, [ake OpraHuzanusi CcHacatelbHBIX padoT
KOCBCHHO CBHACTCILCTBYET O TOM, 4YTO OCHOBHAaA IIpHUYMHA
aBuakaractpodsl Tpex Cy-27 — nonaganue B I'TI3.

3.3. KaTacTpodbl caM0/1eTOB HA/l OKEAHOM.
Kyoa nooesanace 3ckaopunva «I6enoicepoern?

HwuxenpuBeeHHBIH TEKCT 3aMMCTBOBaH U3 KHUTH A.D.UepHsena
«Asuakatactpodsn» [3].
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Breixon mpumoHHOro 3¢upa ¢ OOJBIIHMX IUIOIIAACH oOpasyer
nuieii¢ aHOMaJbHBIX SIBICHHH M CONPOBOXKAAETCSA IPOIECCAMHU,
CIOCOOHBIMH BBI3BaTh THOENb JeTaTeNbHBIX ammaparoB. [IpuBemy c
HE3HAYUTETIHLHBIMH COKpaIleHHIMHU KJIACCUYECKUI puMep
MPUIOHHOTO AS(QHUPHOTO BHIOpOCA, MOBJICKIINH 3a Cco00i THOETH
HECKOJIbKMX JIeTAaTEeNbHBIX ammnapaToB. Pedp wuger o mnevaibHO
3HAMEHUTOM 3CKaapuwibe TeWnopa, UCYE3HYBIIEW B bepmynackoM
TPEYroJbHUKE.

Bor kak ommceiBaer sToT ciydait A.lloTamoB B crenBhImycke
razetsl [IBO «Ha ctpaxe Pogunsy (HJIO Ne 134-135, utons 1993 1.).

«HenmaBHo cpenctBa maccoBoil uH(popmarmu cooOumu: B 20
KHJIOMETpax oT modepexnst Omopuapl Ha rirydonne 250 M, HAaKOHE-TO,
OoOHapyXeHbl OCTaHKH OOEBBIX CaMOJIETOB aMepukaHckoro BMO.
Peub uzper o maTH HCTPEOUTENAX-O00MOAPIUPOBIIUKAX «IBEHIKEPY,
OeccreTHO MCUe3HYBIINX 5 nexkadpst 1945 r.

HTpuxu K TOpTpeTy KaTtacTpodml.

[Toroga Obula Ha «IATHY, a «IBEHIKEPHI» OCHALICHBI O
MOCJIETHEMY CIIOBY TEXHHKH.

B tot nenp B 14.10 nsaTe camoneToB «IBEHIKEDP) MOTHSUIUCH C
aspoapoma aBuabazei BM® CIIA B ®opr-Jlogepaeiine. OToT ObL1
OOBIYHBIA TATPYJIbHBIA TMOJET BIOJb BOCTOYHOTO MOOEPEIKbs
®nopuasr — 160 Muib Ha ceBep W Bo3BpamieHrne Ha 0a3y. PacuerHas
MIPOAOIKUTENBHOCTD IOJIETa HE TPEBbIIaa JBYX YacoB.

Ilepen mnoneToM, Kak M TOJarajioch, BCE MAIIWHBI MPOILIU
TIIATEJIBHBIA OCMOTP, U 0aKd MX OBUIM 3arlpaBJICHbI IOJHBIM 3a11acoM
roprodero. Bce mpubopel © HaBUTAMOHHOE O0OpYIOBaHHE
HaXOJWIUCh B HCIPABHOM COCTOSHUHM. Kaxknplii camoner ObLI
OCHAllleH MOIITHOH NeCATHKaHaIbHOMN paauocTaHLMeR c
pPaMOKOMITACOM, IIO3BOJIIIONIUM B IF000€ BpeMs 0e30mnO0YHO
OTIpeJICNINTh HAaIlpaBJIeHWE Ha MECTO CcBoero OasupoBanus. Ha Goprty
«OBeH/KEpa» MMENUCh cracaTelbHble CPelICTBa — aBTOMATHYECKU
Ha/lyBaOLIMeECs MPH CONPUKOCHOBEHUH C BOJOW PE3MHOBBIC JIOJKH
win wioTel. Kpome Toro, Ha KaxIoM JieTYHKe ObUT cracaTelbHBII
KUICT. Horo;[a B ICHb NNATPYJIUPOBAHUA CTOAJIA OTIIMYHAs.
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B 15.15 xomanmup »sckaapuiabu JedTeHanT Yapis3 Teitmop
YCTaHOBWJI C IEHTPOM YIIPaBIEHHUS TEPBBIM PaJHOKOHTAaKT. B 3TO
BpeMsi OH JO/DKeH OblI, COTJIaCHO pacyeTraM, oOpaTuTbes 3a
paspenieHueM NHpousBecTH nocaaky. Ho BMecto oObHOTrO BOmpoca
OTIepaTOPHI MPUHSUIIA TPEBOKHOE COOOIICHNE:

— Xemno, OapwimHs, MBI B omacHoctu! HaBepHoe, cOmmuch ¢
Kkypca. He eudum 3emnu... [loemopsio... He mooicem obuapyscume
3emmo...

— CoobmuTe cBOE MECTOHAXOXKICHHE, — ITOCIIETOBAN ITPHUKA3.

— He 6 cocmosanuu eco onpedenums, — oTBedan nertenant. — He
3HaeM, Tae Haxonumcs. [loxoxe, uTo 30Ty AUIHCE.

Cryxammue [eHTpa yHpaBieHHs ObLTH OMIEIOMICHBI. MOXHO JIn
JICHCTBUTEIBLHO 3TOMY BEpPUTH, IOJIET BEIb IMPOXOJUT B OTIUYHBIX
yCIIOBUSIX?

— HanpagsnsiiiTtech cTporo Ha 3amnaj.

Paouocssaze nadoneo mpepsanacw, 3atem Y.Telnop oro3Baics
BHOBbB, 1 B TOJIOCE €T0 CIBIIIAIICS HEMOICIbHBINA CTPax:

— He 3naem, e0e 3anad. Bce eviensioum He mak... OueHb CMpaHHo.
Mpbi cosepuienno nomepsinu opuenmayuto. /laxce okean bleisioum He
mak, Kak oObluHO.

PaboTHuKY LIeHTpa CBsI3U NPEOBIBAJIN B ITOJIHOW PacTEPSHHOCTH.
N ux mMoxxHO OBUTO TIOHATH. Ecnu ObI make MarHuUTHas Oypsi BeIBela
BCE HMEIOIIMecS Ha CaMoJieTax PaJUOKOMIIACHI, MWIIOTHI JOJKHBI
OBLIM JIETKO HAaWTH J0opory Ha 0a3y. CienoBaiio TONBKO JAepiKaTh Kype
ctporo Ha ColHIE, KOTOPOE YK€ CKJIOHSUIOCh K ropu3oHTy. Ho BOT
YTO YAWBUTENBHO: U3 NEepeco8opo8 NemuuKos mexncoy cobot cmaio
sAcHo — oHu nomepsnu... Connye.

IMocne 16.00 nefitenant Y.Teinop, Oyayud, BeEpoOsTHO,
MOJTHOCTHIO  JIEMOPAIM30BaH TAWHCTBEHHOCTHIO TPOHCXOJISIIETO,
nepeail CBOM MOJTHOMOYHS OJTHOMY M3 MUJIOTOB.

B 16.25 HOBBII KOMaHAWpP 3CKagpUIIbH BBHIINIET Ha CBS3b C
[EHTPOM YIPaBIEHHUS.

— lo-npesxcnemy He MoOdceM MOYHO Onpedelumsv  C80e
nonodxcenue. OUEBUIHO, HAXOAUMCS B 225 MUJISX HA CEBEPO-BOCTOK
oT 0a3sHl. ..
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Kaxercs, kak Oyaro...

W mocme 3Toro mpoH3WTENbHAs THmKHA. CpoyHO B paiioH
NpPEANoIaraéMoro  HaxXxOXKACHUS MpPOMAaBIIeH 3CKaApPWIbH  Oblia
HampaByieHa HeOomplnas «ieTtaromas jJoaka»y «Maptun Mapunep» c
13 unenamu skumaxa Ha 60pty. OHa mpeaHa3HAYaIach CHEIHAIHHO
JUTSL CTIacaTeNbHBIX paboT M MpH HEOOXOAMMOCTH MOTJIa COBEpIIaTh
MOCAJKY JIaXKe Ha IITOPMOBOE MOpE.

IlocnanHelii Ha  MOMOIIHF  MPOMABIINM  «ODBEHIDKEPAM»
THUAPOCAMOIIET CITyCTS HEKOTOpOe BpeMs Mepeqan psn OOBITHBIX
pannocooduIeHnii Ha KOMaHAHbIA MyHKT, U3 KOTOPBIX OBLIO SICHO, YTO
OH HaXOAMTCS TOAE-TO PSAOM C UCUE3HYBIIMMH. A 3aTeM 3(UpP CMOJIK.
OT4assHHBIE TIOTIBITKHA OIEPATOPOB YCTAHOBHTH C HHUM CBSI3b OBLIH
TIICTHEI.

B 19.04 oucnemuepcxuii nynkm ¢ Maiiamu 3aguxcuposan edsa
cabluuMble CUCHANIbI-NO3blE8HbIE 9CKAOpULU camonemos
«Deendocepy. Tlo pacueraM CIIEHAIUCTOB, 68 9MO 6pemsi OaKu ¢
20PI0YUM HA MOPNEOOHOCYAX DBLIU YIce HYCHbl.

[npokomMacmiTabHble TTOMCKA KAHYBIIMX B HUKY/Aa, B KOTOPBIX
Y4acTBOBAIIM TPUCTA CAMOJIETOB U ABA/LIATH OJUH KOpalJb, ycrexa He
umenu. He ynanocs 00HapyKUTh HUKaKHX CIIEIOB MTPOTABIIHX.

9KCHepTI>I HpC6BIBaJ'II/I B IMOJIHOM HCIOYMCHUH — KyJa B TAaKOM
OTpaHMYEHHOM pailoHe MOTJIM OeccieIHO WCYE3HYTh IIeCTh
camoJeToB ¢ 27 yeTunkamu Ha 6opty? Bompoc 3TOT cTaBui B TYHHK
MHOT'UX, NBITABHIUXCSA PCIIWUTL 3araaky. I/I3B6CTHO, YTO CaMOJICThI
TMB-3 «OBenmxkep»» Jaxe MOCIE MOJHOTO H3PACXOJOBAHUA
TOIUTMBA CHOCOOHBI TPONEPKAThCSI HAa BOJAE [UIMTEIHHOE BPEMS,
KOTOPOTO BIIOJIHE JIOCTAaTOYHO JUIsI DJBaKyallud »OKUNaked Ha
UMCIOIUXCSl  ClacaTeNbHBIX CpeAcTBaX. KpoMe TOro, IJETYUKH
MPOIUTA KypC BEDKHBAaHHS B aBapUWHBIX YCIOBHAX W HMEIH
CHENUANBHYIO SKUTTHPOBKY.

Kyna nenacek wieratomas moaka» «Maptua Mapunepy, KoTopast 1
C MyCTBIMU 0aKaMH MOTJIa OCTaBaThCS Ha IJIaBY CKOJIb YTOHO JOITO?

[louemy HM ONWMH W3 CaMOIIETOB, Ha KOTOPHIX ObLIa MCTpaBHAs
amnmaparypa, He Tiepeiajl CUTHaJI Oe/ICTBus?
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Huxkro n3 wieHoB cnenuansHo co3panHoi BM® CIIA komuccuu
HE CMOI' BBICKa3aTh JOCTOBEPHYI BEPCHIO, BOCIPOU3BOSILYIO
Tpareauto. OIUH U3 CHENUATUCTOB 3asBWI. «MOXHO MoAyMaTh, YTO
WCUEe3HYBIIME MUIOTH yineTenu Ha Mapc. Hukto, uept mobepu, He
3HAET, YTO K€ TaM IIPOU3OLLION.

Komuccus 3aBepmmia cBOO pabdoTy, HO O CHX TIOP ENBIH P
BOMPOCOB, KOTOpbIE OHAa HE CMOTJa OOBSCHUTH, OCTAIOTCS
HepaspeuleHHbIMU. Bot Haunbosee 3aragounsie u3 Hux. [louemy mope
Ka3aJI0Ch JIETYMKAM «CTpaHHbIM», a ConHua oHu He Buzenu? Ilouemy
MOKa3aHusl BceX KommacoB Obum ommbouneiMu? Krto mepenan
nocieqHue mo3biBHBIE? [louemMy He OOHapyeHO HHMKAaKHX CIIEHOB
KatacTpodnI?

BepositHo,  BmepBele  Mmarepual 0  KatacTpode — MATH
«DBEHIKEPOBY ObUT onmyOinkoBaH B KHUre Yapmnn3a bepnutna «bes
ciefia», a MOTOM M BO MHOTHMX APYrHX IyOnukanusax. M kHura, u
OCOOCHHO HUCTOPHS C «IDBEHIDKEpaMW» IOABEPIINCH OYKBAILHOMY
OCMESHUIO KaK WHOCTPAHHOM, TaK M IIEpeleBaBIICH €€ COBETCKOU
nedaTpto. BoT kak, Hampumep, KOMMEHTHPOBaJIach TIuOEb
«OBEHIKEPOB) aHTTUUCKUM XypHaJioM «Hbro callHTHCTY.

«HecMoTps Ha TO, uTo B uctopur BMC u BBC CIIIA Hukoraa Ha
OpOM3BOAWIN  Oosee  OJWTENBHBIX  [TOMCKOBO-CIIACATEIbHBIX
omeparuii, He OBUIO HaAliIEHO W cieJa OT IIeCTH WCYE3HYBIIHX
CaMoJIETOB U 27 TIPOMABIINX C HUMH WICHOB SKHUITAXKEH».

Tak onuceiBaeTcs cirydail B kHurax. Ho moutu Bce onucanHoe —
BBIyMKa. Bo-TiepBBIX, CTpaHHOTO cOOOIIeHus JieliTeHanTa Teimopa
(Ha HEM OCHOBaH BeCh CIOKeT) He ObuT0. Hu o1HA M3 paamocTaHIn,
MMEBIIUX CBA3b ¢ OOMOapIUpOBIIMKAMH, HE 3aQUKCHPOBAJIa HUYETO
MoIOOHOTO B CBOMX XKypHaJjlaX, HM OJUH W3 JItOJIeH, HAXOAUBIIUXCS B
TOT ZICHb Ha a’3poApoMe H ciIylaBmux Teiiopa Bo BpeMs BhIXOJa Ha
CBsA3b, HC IMPUIIOMHHUT HHUYCTO ITOXOXEro, U AaxKe BBICIIIMM BOEHHBIN
aBTOPUTET, KOMaHJ0p BupmuHr, Ha kotoporo cceutaerca bepauri B
JAHHOM cClly4ae, MOJHOCThIO OTPHULAET, YTO OH KOTAa-JIMOO CIbIIal
WJIM TOBOPHJI YTO-TIHOO B 3TOM JyXe.

Camonersl HHMKyJa He wucue3dn B 16.25 Bedepa, 03apeHHOTO
ny4yamu 3akaTHOro CoJiHIa, OHM NMPOAOJDKAIM CBOH MMOJeT U B Ooiee
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cyMmpadnslii yac — B 19.00, xorma 3amTopMuiIo, U 0 MOPIO TIOKATHIIH
MeHHbIe BOJHBI. B cocraBe oskumaxeil OBUIM HE «BCE OIBITHBIE
JETYUKWY», KaK MUIITYT B KHUTaX, a MOJIOJAbIE KypCaHTHI, IJII MHOTHX
U3 KOTOpPBIX pailloH TIONETOB SBISETCS BOBCE HE3HAKOMBIM.
Aemopumemnas KOMUCCUA NPUULTA K 3AKTIOYEHUIO, YO AeUmeHanm
Tevnop nomepsin rypc. llpuHsaB rpsay baramckux oOcCTpoBOB 3a
LENOYKYy OCTPOBOB, pAaclOJOXKEHHbIX K ry or @mopuasl u
CIy)KaIluX ISl JIETYNKOB IOCTOSHHBIM OPHEHTHUPOM, OH B35
HamnpaBJieHHE CEBEPO-BOCTOK; TaKMM 00pa3oM, Bce 5 camoJeToB
yIeTany Bce Aaiblie oT 0a3el B ATiIaHTHKY. [locie Toro kak B 6akax
KOHUWJIOCH Toptoyee (ObT IITOPM W IUIOXas BUAMMOCTB)
O0MOapIMPOBIIMKY PA30WLTUCH MPH ITOCAIKE HA BOIY.

UYro KacaeTcs MOMCKOBO-CIIacaTeNbHON IPYIIbI, OHA BbUIETENA Ha
caMmoJieTe, 32 KOTOPBIM YTBEpAWIach KIMUYKA «JIETAIOLIas KaHUCTPa»
n3-3a OOJIBIIIOTO KOJMYECTBA TOPIOYETo, NMPUHUMAEeMOTo Ha OopT.
Maneiimas uckpa Moria B JII00yl0 MUHYTY BBI3BaTh B3phIB. Ilo Beeit
BEPOSITHOCTH, UMEHHO 3TOW POKOBOM MHUHYTE M IIOJOLUIO BPEMS: KaK
pa3 B TOT MOMEHT, KOT/Ia CaMOJIET MCYe3 W3 TOJIsI 3pEHUS pafapHOU
YCTaHOBKH, CJIEIUBIICH 32 HIUM, C HAXOJUBIIETOCS B pallOHE IOJeTa
KOpaOmsl BUJETU BCIBIIKY B HeOe. U pa3se, eciiu UMeTh B BUAY UTO,
COTJIaCHO KHIDKHOW BEPCHH, CaMoJIeT-criacaTellb BbUIeTena B 16-25 u
TYT e ucye3. A Ha caMOM JieJie OH IMOKHUHYJ 0a3y imnib B 19 gacos
MOYKHO CUUTATh OOCTOSATENLCTBA €r0 U0 «CTPAHHBIMI?

Teneps, Korga NOrHOIIME CaMOJIEThI, HAKOHEIL-TO, HaMICHBI,
MOJIHO COTIOCTaBUTH BHIBOJBI M KOMMEHTApUHU CIICITUATUCTOB C TEM,
9TO 3a(UKCHPOBAHO WX pacCIoONOKeHHeM Ha pgHe. [Ipomomxy
uutupoBanue A.llotamoga.

«Ho Bor B Mapte 1991 roga Ha mocienHuil, camblil Krydui
BOTIPOC TalHBI THOEIN CaMOJIeTOB «IBEHIKEP» OTBET OBLT HaiijieH.
PaGortaBmme ot Hblo-Wopkckoit Qupmbl  Cu-Cu-Ilm  uckatenu
MOJIBOJHBIX COKPOBHII, OTBICKMBAs CTapbhli HCHNAHCKUH TaJleOH C
MMOMOIIBIO KapJIUKOBOW CyOMapWHBEI, OOOPYJIOBaHHOW COHApOM U
TeJleKaMepaMy, HEOXKUJAaHHO HATOJIKHYJINCh Ha OOJIOMKHU IISITH
TopriezioHocieB. Ha ofHOM U3 HUX 0TYETIIMBO BUIHA IUdpa 28, a 3To,
Kak noarBepawin B koMangoBanuun BBC CIIA, nomep camonera
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neiitenanta Yapneza Teinmopa. Takum oOpaszom, «DBEHIKDBI» He
«yneremrn Ha Mape». ®upma Cu-Cu-Ilm m COOTBETCTBYIOIIHE
BocHHBIE CITy)0bl CIIIA coOuparoTcsi MOAHATH OCTAaHKH MAalIWH U
YCTaHOBUTH HCTUHHYIO IPUYUHY TPareIuu.

OnHako TOKa pas3pelieHue OJHOrO BOMpOca MOPOAMIO PSII
HOBBIX, emie Oojee 3aramodnbix. [logBomnblii apxeonor ¢hupmer Cu-
Cu-Ilu  yrBepxkmaer: «YeThlpe camolieTa JIeKaT Ha  JIHE
HETIOBPEXKICHHBIMH, y TISITOTO CIIOMaHO XBOCTOBOe orepeHue. OHU
HaxozsTca Ha pacctosHuu 100 MeTpoB ApPyT OT Apyray. A 3TO 3HAYMT,
9TO «DEEHINCEPBLY ONYCMUNUCL HA OHO 8 CMPO20M H0e80M NopsioKe.
IMouemy? Kak momy4miioch, 4TO, HaxOJfICh B TpeleiiaX ACHCTBUS
pPaguoNIOKAIMOHHEIX  cTaHIuit dDopr-Jlomepneiina, oHM HE OBLIH
3apukcupoBanbl Tam? Kymna, HakoHer, moaeBanuch neTunmku? Ha
¢dotorpadusix BUIHBI IICNIBIC CTCKJISIHHBIC KOJIMAaKKM KaOWH, HO TOJ
HUMH OTCYTCTBYIOT ocTaHku Jofeil. CioBoM, TaiiHa THOeNn
TOPIEIOHOCIIEB U <JICTAIONICH JIOKM €IIIe JKJET CBOCH pa3rajiku.

Crporuii 0OocBOW TMOPSAIOK TIOKAa3bIBACT, YTO IHJIOTHI «HE
3arIyTanuch Mex 1y baraMckumu octpoBaMu u octpoBamu Driopuma-
Kuc» («Cou. wmamyctpus» ot 17.09.1978), a 3akaHuMBanmm IOJIET
BJIOJIb BOCTOYHOTO 1o0Oepexxkbs Dropupbl, T.e. CTPOTO B COOTBETCTBUH
C JISTHOW KapToW, MpUOJWKAasICh K CBOel 0a3e, KOrjma W IMPOHU30ILIO0
3(pUpHOE U3MEHEHUE BO3IYIIIHOTO MPOCTpaHCTBa. W axke B YCIOBHAX
IMOJIHOTO  OTCYTCTBHA BHEIIHEHN opucHTalum ¢ O6e3yMCBHH/IMI/I
panuoKoMIacaMu, ¢ MOILIHBIM BO3JeicTBHEM 3(QUpa Ha TCHXHKY U
Pa3peKEHHOCTH BO3JyXa, MHUJIOTHI MPOJOJIKAIN TOJNET, HE MOTEepsB
CTpOS, W OTKJIOHHIUCh K BOCTOKY OT MapIIpyTa, CKOpee BCero,
kmioMeTpoB Ha 30-50. [laHHOE OTKJIIOHEHHE U BBHIBEJIO CaMOJIETHI B
OKEaH.

A 93T0 O3HauaeT, 4T0 OOCTOATENHCTBA, OOYCIOBHUBIINE THOEIH
ACKAJPUIbH, OBUIM CKPBITHI OT OOIIECTBEHHOCTH, a O(HUIIMaIbHAS
Bepcus Oblia chanbCUPHUIMPOBaHa, B MEPBYIO OYepeb, TOTOMY, YTO
HU OOHOMY ClO8Y U3 OOKIA008 3KUNAdNCA, NONAGUIEZO0 8
9KCMpeManbHble YCA08Usl, He NpedyCMOMpeHHble HACMABIeHUAMU U
Haykotl, He nogepunu. VI KOMUCCHS TO paccie/JOBaHUIO, HE HMes
BO3MOXHOCTH  OOBSICHUTh  MPHYMHBI  KaTtacTpodbl, 0OBHHUIIA
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neiiteHanta Teiiopa B moTepe Kypca, a OCTAJIbHBIX MWIOTOB B
HEONBITHOCTH, B HE3HAKOMCTBE C paiioHOM moJera. OQuiHaibHO
WHKPUMHHHUPOBAB TEM CaMbIM PYKOBOJICTBY 0a30ii, BEpOSTHO, TOMY
)K€ KoMaHJopy BupiiuHry, xamaTHOE€ OTHOILIEHHE K TOJTOTOBKE
MAJIOTOB U K IPOBEACHHUIO MOJIETOB.

Ho He TonpKO oduImansHeie OpraHbl HCKaXald WHPOPMAIHIO O
rubenu 3ckanpwibu Teiinopa. B HeManol CTENeHH STHM TPEUIWId U
aBTOPHl MHOTOYHCIICHHBIX ITyOJHMKAIMii, KOTOpbIE CTapaTreIbHO
monoMpany Marepual, MOATBEPKAAOMNNA HEOObIYHBIE YCIOBHUS
MPOTMAaXKd CaMOJIETOB 3CKAJApWUIIbU, IMOATACOBBIBAsS €ro U CHBUTas
BpeMsl, TPUCOBOKYITMJIA K HUM, HalpuMep, W THOETh <«JIeTarolen
nonkn» «Maptuan MapuHep», KOTopas BbUIETENIa Ha BBIPYUYKY
«OBeHDKEpaM» TOrAa, Korma 3¢up, MOTryOUBIIMA 3CKaJPHIBIO,
(hopMuUpoOBasca B yparaH, BTOpP)KEHUE B KOTOPBIN U MOBJICKIO THOENb
«Maptun Mapunep».

EctecTBenHo, 9TO K MOAOOHOW MHPOPMAIINH HAIO0 OTHOCHTHCS C
OombIIoi nosneit comuenus. Ho ecth (akThl, Kak OTMEUEHHBIC 0a30H,
TaKk W MepeJaHHble MAIOTaMH, COBOKYITHOCTh KOTOPBIX HEBO3MOXKHO
BBIIyMaTh, W KOTOpBIE caMU MO cebe OOBETUHSIOTCS B CHCTEMY U
TOJIBKO B CUCTEMC MOT'YT 6I)ITI) HUCTOJKOBAaHBbI.

OCHOBHBIM COCTAaBJISIIOIIMM 3TOH CHUCTeMbI sBisercs 3¢pup. U
WMEHHO er0 BO3JeiicTBHE 00YCIOBHUIIO BCE OCOOSHHOCTH 3aBEPIICHUS
karactpodsl. Tak, paguonokanuoHsasie cranuuu Dopt-Jlogepneiina
HE MOrIM (PUKCHPOBATh MPHUOIMKAIOIIYIOCS 3CKaJpPUIIBIO TOJIBKO
MOTOMY, YTO TOTOKH 3(upa paspymanu CTPYKTYpy PaIdOBOIH, IO
3TON ke TNpUYrHE ObLIa MOTepsHa PagroCBs3b. MeTeoyclioBUs, B
KOTOpPBIX OKa3ajJluChb IWJIOThI, IIOJJHOCTBIO COOTBCTCTBYIOT TEM,
KOTOpbIE BO3HUKAIOT MPU UCTEUCHUU SPHUPHBIX IMTOTOKOB C OONBIIMX
wromaneii. To, 9TO caMoONeThl PacIoNOKEeHBI B 00EBOM MOPAIKE,
CBHUJACTCIILCTBYET, YTO OHH OIIYCTWJINCH Ha MNOBEPXHOCThH OKE€aHa U
VTOHYJIHM J0 BO3HUKHOBEHHUS yparaHa, KOTOpBId 00s3aTelbHO
paspymmi Obl MX CTPOH, M O TOM, YTO MWJIOTHI OBUTH JOCTATOYHO
OTBITHBl W COXPAaHWIM CTPOW, MWIOTHPYS «IBEHIDKEPB» 0e3
HABUTAIIMOHHBIX CPEJCTB B YCIOBHSX HWCKaXEHHOH 3(upHOii
pedpaknuerr BUAMMOCTH. OO0 OIBITHOCTH MWIOTOB W yMEHUHU
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pearupoBaTh Ha HEaJEKBATHBIE CHUTYyallUd CBUAETEIbCTBYET, IIO-
BUAMMOMY, OTCyTCTBUE uX B KabuHax. Ilockonmbky mocine
NPUBOJHEHUSI CaMOJIEThl Hadallil OBICTPO TMOTPYKaTbCci B BOXY, UTO
ObUIO BBI3BAHO BHXPEBBIMH TOTOKaMH 3dupa, HUX KOMaHIUD,
NPEANOJIOKUB, BEPOATHO, YTO B ammaparax HMEeTcsl Teub,
pacropsianicid IOKMHYTh CaMoOJIeTbl, a KaOMHBI 3agpauTb IS
3aMe/JIeHHs] BBIXOJa BO3AyXa W, CIENOBATENbHO, MOTPYXKECHHS, U
nepeiTy Ha HHANBUAYaJIbHbIE CIIacaTeNIbHbIE CPEACTBA.

3aTpyAHUTEIHHO OOBSICHUTDH NMOBPEXKICHUE XBOCTOBOTO OIIEPEHHUS
camonera. Ho $iCHO, 4TO OHO MPOM3OLUIO YK€ MOCIe TOro, Kak
camoneT omnyctwiacs Ha Bogy. OHO MOTJIO OBITH pPE3yNbTaTOM
CJIy4ailHOTO CTOJIKHOBEHHSI C KaKMM-HHOYIb IUIABYYUM IPEAMETOM
(nampumep, OpeBHOM), HO MOTJIO OBITH M PE3YJIBTATOM MOMAJaHUSI
XBOCTOBOT'O OTIEPEHUSI B TOTPAHUYHBIA CIOH OXHOTO U3 3(PHPHBIX
BUXpE, KOTOPBIM MPOCTO pa3opBal ero.

[IpuBenem nepedeHs aBUALMOHHBIX KaTacTpod, MPOUCIIENIINX B
Bepmynckom TpeyronbHuke B epuof ¢ 1945 mo 1967 rr.:

19-e 3BeHO «OBeHmKEpoB (1945); «Maptun Mapunepy» (1945); B-
179 Flying Fortress; «Crap Taiirep» (1948); «dyrmac DC-3»
(«daxoTa»)(1948); «Crap Opuen» (1949); «'moydomacrep» (1950);
«Mopk»  (1953);  «Cynep-Koncremneitmn»  (1954);  «MapTun
Mapmuay (1956); «KB-50» (1962); «llaiinep Amam» (1962); nBe
MammHbl «KC-135» (1963); «C-119» (1965); «YeiticYC-122» (1967)
«buukpadr-bonanza» (1967); «laiinep Anamn» (1967).

HecomuenHo, obrree KOJIYECTBO aBUAKaTacTpod,
NPOMCXOMSMINX 10 AHAIOTMYHBIM HPUYMHAM, COCTABISIET 3a BCIO
WCTOPHUIO aBUALIMK MHOTHE JIECSATKH M Jake cOTHH. Ho mpu aHammze
NPUYHMH KaTacTpod BIHMSHUE HEraTUBHBIX NPUPOAHBIX (HaKTOPOB HE
YUUTHIBAJIOCH, A 3TO 3HAYUT, YTO MPHUYMHBI HE IOHATBI U MEP,
CIOCOOHBIX  TIPENOTBPATUTh Pa3BUTHE OYAYyIIMX COOBITHH B
HCXCJIATCIIBHOM HAIIPpaBJICHUU, IIPUHATO HE GBIJ'IO.

W3 npuBeneHHBIX JIMIIb HECKOJBKUX MPUMEPOB MOXHO CIeNaTh
BBIBOJA O TOM, YTO B aBHALIMOHHBIX MPOUCILECTBUAX HanOOJEe 4acTo
BCTPEYAIOTCS  CHTYyalldd, KOTOPbIE MOXHO OXapaKTepU30BaTh
CIIEIYIOIINM 00pa3oM:
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— MaJICHHE caMoJjieTa IMPH B3JIeTe WX MOCaaKe MPH HOPMaTbHBIX
METEOyCIOBHSIX;

— MexaHn4eckue 3 eKThI, ACHCTBYIOIINE Ha CAMOJIET U IKUTIAXK;

— TOTepsl PaUOCBS3U U OTKAa3 aBUAIMOHHOW TEXHUKH;

— BO3/ICHICTBHE HA IICHXHUKY MHIOTOB.

AKTHUBHOCTH 30H MOXKET OBITh pa3HOW, W OHA BpEeMEHAMU
MEPEXOIUT OT COCTOSIHUS OTHOCUTEIBHOI'O CIIOKOMCTBHS M JaXKe
OTCYTCTBHS K COCTOSIHAIO aKTHBHOCTH. JTO TIOCJIETHEE COCTOSHHUE
3aBHCHT OT MHOTHX TMPHPONHBIX  (QakTOpoB ©  Tpedyer
JIOTIOJIHUTEIBHOTO ~ aHajW3a W  BBIABJICHUS  KOPPEISIUH  C
TeOJIOTHYECKON 00CTaHOBKOM, BIMSHHEM KOCMHYECKHX (aKTOPOB,
BIMSHAEM METEOpPOJIOTHYECKHX (DaKTOPOB, a TaKKe KOPPENANUU C
JIPYTHMU TEOMATOTCHHBIMU COOBITUSIMU Ha OKPYKAIOLICH TePPUTOPUN
Y Ha BCEM 3€MHOM IIape.
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Bepmyackuii TpeyrojJbHUK B KJjaccuueckoil ¢opme (cniiomHas
aunus), ¢ 4actelo KapubGckoro mMopsi m MeKCHMKAHCKOr0 3ajMBa
(MyHKTMpHasi JIMHUS) U HauOoJiee 0OJBINOH BAapHAHT - A0 A30PCKHUX
OCTPOBOB (IITPUXITYHKTHPHASI JINHHUSI)
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IIpuniaoxenue 4. Mopckue nNpouciiecTBHs, CBSI3aHHbIE C
reonaToreHHbIM H3J1y4YeHHeM

4.1. I'mbenan kopadJei

Tubens napoma «Icmonusny

28 cenrsiops 1994 1. B banrmiickoMm Mope 3aTOHYI
aBTOMOOWIBHBIN MapoM «OcToHUs». McciaenoBaHusi NpPUBENH K
BBIBOAY, YTO OH HACKOUYWJI Ha MHOJABOAHBIA CEHCMOTEKTOHHYECKHI
IpoIecc Ha pasjioMe, HaJ KOTOPBIM OH IPOTUIGIBAT B TOT MOMEHT.
CyIHO MOTOMWIN TPU OTAETBHBIX CECMO-TPAaBUTAIIMOHHBIX yJapa U3
HeAp 3eMITH, OIUO0YHO PUHSTHIX 32 B3PHIBBL

Hukaxoii B3pbIB Ha OOJBIIOM CYyAHE HE B COCTOSTHUM MTHOBEHHO
€ro ONPOKUHYTh, HO 3TO BO3MOXKHO MpPHU JCHCTBUU MACCOBBIX CHII,
peanu3yronmxcss MOpH  CEHMCMOTEKTOHMYECKUX Ipoleccax. bt
BCIUIECK OTPOMHON MAacChl BOJIBI, KOTOPBIA B COUETAHUU C «yapaMm»
WIA «TOJYKaMH» JIETKO II0 OIIMOKE CBS3aTh C THIIOTETHYECKHUMH
B3pBIBAMH, Ha KOTOPHIX HACTAaWBAIOT HEKOTOPHIE OKCIEPTHI.
Hebompmme cyna B SMUIEHTPE JIOKANBHBIX CEHCMO-TPaBUTAIIMOHHBIX
yIapoB, BBI3BAHHBIX H3BEPKEHHEM 3JHEProINOTOKa W3 TIIyOWHHOTO
pasiomMa, WHOTJA BBIIJICCKUBAET BMECTE C BOAOM. Mope B Takux
ciydasx B30yrpuBaeTcs, oOpa3ys MuHH-IyHamu. [Ipu 3TOM
JUTHHHOMEPHBIE TOJIOIKA W TaHKEPHI MOTYT Je(OPMHUPOBATHCS WIIH
JlakKe TIepeTIaMbIBAThCS W3-32 TPATUCHTHBIX CHIIOBBIX BO3JEHCTBHIA.
MopsiKoB ke, Kak BeTpoM (HE MPOCTBIM, a 3(HUPHBIM), CAYBAJO C
naxyObl, ¥ TOT/Ia TOSBISUTACH JIETeHIAPHBIE «IETy4Yhe TOJUTaHMIIbD) U
HE TOJIBKO B CPETHHUE BEKa.

«/lemyuuii connanodeu»

[1naBanue cy10B B MOPSIX M OK€aHaxX BCETJa COMPSKEHO C PUCKOM
JUIL  JKU3HM OKHIaXKa, [acCaXHpPOB W JUIA CaMHUX Kopalleil.
BonpmMHCTBO ~ JpaMaTHYECKUX COOBITMH Ha MOpE CBS3aHO C
pa3OymieBaBIeiicss CTUXHEH — IITOPMaMH, CMep4YaMu, TanpyHamH,
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IyHaMHu. BeTpeuaroTest aBapuifHBIE CUTYallld, KOTOPBIE TIPOUCXOIAT B
OTCYTCTBHE TAHHBIX MIPUPOTHBIX SIBIICHUH, OJTHAaKO
COIIpOBOXKAAIOIIMECsT Trubenpto mroaed u  cynoB. Eme Oomee
3araJloyHble SIBJICHUSI BCTPEYAIOTCS B MOPAX M OKEaHaX — 3TO Tak
HasbIBaeMble «JleTyume roimaHAmb, Koraa CyaHO 0e3 KOMaHIBI 110
BOJIC BOJH JIBIDKETCS, IIOAYMHSSCH HATIPABICHHUIO BETPA JI MOPCKOMY
TedueHnro. Korma u mpu kakux oOCTOSITENbCTBAX KOPAOIW JIMIIMIHCH
CBOMX DKUTNAXKEH, Ky/la IEIHCh JTIOAH — HEU3BECTHO.

IIpompmmsBmmit B 1970 1. B bepmyackom TpeyroibHUKe
coBerckuit kutoboii KK-0065 cran TakuM <«JICTYyYMM TOJUIaHIIEM,
HACKOYHMB Ha CEHCMOTEKTOHMUYECKHH Iporecc, B pe3yiabTare uero 30
YeIOBeK OKWMaka, HAaXOAWBIIMECS Ha namyde, ObuM CcOpOIIEHBI
3¢UpHBIM TIOTOKOM B OKE€aH M yTOHYIH. B KHUBBIX ocTaics OAWH
BaXTEHHBII MaTPOC B CMOTPOBOM «KOP3MHE»: OH MOBUC BHHU3 T'OJIOBOH,
3aIIeTMBIINCH OJEKION 3a 4TO-TO BBepXy. CyIHO ke Ha BCeX IMmapax
mpu padoTarolmieM IBUTaTele TMPOJOIDKAIO XOJ B HEW3BECTHOM
HaINpaBJICHUH, TIOKA €T0 HE OCTAaHOBWII TOT K€ MaTpoc, Mpus B cebs u
OTHETIUBIINCH OT KprOYKa. Bckope mojocriena OIOBeIIeHHas WM
mraBbaza. Yto mpomsomuio ¢ kuroboem Torma, B Mopdmorte
pasMBIILISIOT BOT yxe 30 sret [1]...

[MpeamonoxxutenbHO cOOBITHS pa3BuBaiuch Tak. Cama Tpareaus
MPOU30IIJIa, BEPOSTHO, BCIEACTBHE TOMAaHus Kopalbis B 30HY
BBIXOJ]a M3-TIOA BOJBI 3HAYHTEIILHO KOJIMYECTBa cxkatoro 3¢upa. Ilo-
BUAMMOMY, KUTOOOH Mpormien Haja y4acTKOM JHA, B KOTOPOM YiKe
CO3ATUCh YCIOBUS MPOPbIBa d(hHpa M3-110/1 3eMITH B paboTON CBOMX
MOTOPOB, BUOpaIueil KopIyca U BUHTOB CIIPOBOIIMPOBA BBIXOJ] €T0 B
Tommy BoAsl. He wuckimroueHo Takke, uyTo SQUP YKe Hadal
BBIICTATHCSI, W KHTOOOM MpocienoBal Haj Oymymield BOPOHKOM.
Bo3HukHOBEHHE €€ MPOUCXOAUIIO KaK MEPBOHAYAIBHBIN JIOKAJIbHBIN
nporu®d Mopsi, pa3BUBAIOIIUICS B BOPOHKY HEOOBIYHOW (HOPMBIL
BaxTeHHbIe MOTHSIIN TPEBOTY, OOHAPYKHUB MPH (HAKTHUECKOM IITHIIE
Ha MOpe OECTIPUYMHHO U OBICTPO HAPACTAIONIYIO BOJIHY.

CoObITHS pa3BUBAINCh CTPEMHUTENBHO. ODKHUIIAX CTOJKHYJICS C
SIBJICHHEM, KOTOpOe BOOOIIE HEe MpeaycMaTpHBaeTCcs HaCTaBJICHHEM
M0 CYJTOBOXICHUIO U K BOCIIPUSITHIO KOTOPOTO COBEPIICHHO HE OBLTH
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MOATOTOBJICHBI HU KOMaHma, HU ee KanutaH. OIHOBPEMEHHO C
HapyIICeHHEM pAaIUOCBI3M M OTKa30M HAaBHUTAIlMOHHBIX MPHOOPOB
HAYaJIOCh CBEUCHHUE BO3/IyXa, UCKPHUBIICHUE BOJHOU TIOBEPXHOCTH U T.
II. DTO SIBIICHUE COMPOBOXKIAIOCH JIOTIOJHUTEIBHBIM BO3ICHCTBAEM
3QUPHBIX TOTOKOB Ha ICHUXUKY, BO30YXKJICHHUEM, YYBCTBOM
BceoOIero crpaxa, KECCOHHON OOJe3HBIO, yKaCHBIMH OOJSIMH U
HapylieHueM koopauHaiuu.  COCTOSHME KOMAaHJbl CTaHOBUJIOCH
OMM3KUM K TMaHHYECKOMY, a OTACHbHBIX €€ UICHOB — K
noMeniatenscTBy. Ho TaBHOe, 3a KOPMO# «BCIyXamay», JOTOHSII
KUTOOOM, BOJHA CHAYala B JECATKH, 3aT€M B COTHH, a BO3MOKHO H
0onee meTpoB. Y HUKTO M3 MOYTH OOPEUEHHBIX HE MOT MPEIOJIararh,
YTO 3TO SBJACHHE CBS3aHO C Judpaknuedl CBeTa BCICIACTBHE

WU3MCHEHUS koa(ddumenta MIPETOMIICHHUS OKpY’KaroIlero
MIPOCTPAHCTBA.

B »STX ycnoBWSX KamuTaH MOT TPEANPUHSATH TOJIBKO OJHO
pelieHne — Ha XOAy CIYCTUTh NLIIONKA W Ha HUX JBUTATHCA

HaBCTpeuy BOJIHE B pacyeTe Ha TO, YTO LIUTIONIKK B3JIETAT HA rpeOeHb U
He Oymyt 3axmecTHyThl. OcTaBieHHEe KWUTOOOSI KOMaHIOW OBLIO
OImMMOKOW ¥ CHOCOOCTBOBaNi0O ee TuOenmu. B aTux ycmoBusx ObLIO
HEOOXOIUMO Pa3BEPHYTbCS KOPMOM K BOpDOHKE, HEMEIJICHHO
NpruOaBUTh XOJA 10 MAaKCUMAaJbHOTO, CITyCTHTh BCIO KOMaHIy BHYTpPb
CyIHa, 3aIpauTh BCE WIIIOMHHATOPBI, JIIOKH, BEHTHISLHOHHbBIE H
Jpyrde OTBEPCTUS, OCTABUB HE33JpPAacHHOW JBIMOBYIO TpyOy W
BbDKUIATh ZIaIIBHeﬁIHCFO pa3BUTUA CO6LITI/II>'I, yaajidgaCb OT MECTa
BbIIeNieHnst 3¢upa. EcTecTBeHHO, 4TO ¢ KKAOW MHUHYTOM KHUTOOOM
Bce 0OJbIIe U OOJBIIE MOTPYXKAJICS OBI B BOIY, HO BCE K€ OCTaBAIACh
Ha/iexkIa Ha OJaronoiy4Hbld ucxol. M 3TOT WCXOJ HACTymwi, HO,
YBbI, HE [JIA SKHIIaXKa.

B 3amMeTke, onucChIBalOLIE 3TOT Clly4ail, HUYErOo HE TOBOPUTCS O
TOM, YTO BBISICHUIIA «KOMHUCCHS TIO0 PACCIICIOBAHUIO CITyYUBILETOCS U
K KakKvuM BBIBOJJaM OHa MpuOiia. CnenyeT NpeAIoIoXuTb, 4YTO
HUKaKUX BBIBOJOB OTHOCHTEJIIHO MCUYE3HOBEHMS SKHIAKa KOMHCCHS
HE cliesiana U He MOTJIa cesaTh, HOCKOJIbKY He pacroiaraia HUKaKoil
uHOpMaIel o npuunHax seieHus. Ho oHa 1oimkHa Oblia B Kakow-
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To (opMe OTpas3uTh CIEAYIONINE H3MECHEHHsS, KOTOphIC SIBIISIFOTCS
MOCIIEACTBUSMU CITyYHBIIETOCS:

— OTCTaBaHUE BCEX KOPAaOENBHBIX YacoB (BCICICTBHE U3MEHEHUS
YIPYTOCTH UX NPYKHUH);

— HapymeHue paboThl HEKOTOPHIX HABUTAIIMOHHBIX TPUOOPOB;

— TIOJIOYKEHHE JTFOKOB Ha Mary0e (OTKPBITHI WITH 33/IpaeHBbI);

— BO3MOXHBIC TEpPBOHAYAIBHBIE TIONBITKM  PACKPETJICHUS
HAAMaTyOHBIX YCTPOMCTB U TPY30B «II0 IITOPMOBOMY»;

— OTCYTCTBHE YaCTH CIIaCaTeNIbHBIX CPECTB;

— OTMETKH B KOpaOenbHOM >KypHalie (IocienHee MperoiaraeT
HaJlM4Me BPEMEHHW [UIs 3TOTO M CO3HATENbHBIE ICHCTBHS, MO3TOMY
MPOOJIEMaTHIHO).

W, HakoHel, TOATBEPKACHHUEM HWMEHHO TaKOro pa3BUTHUS
COOBITH MOKET OKa3aThCs JaTa 3EMIICTPSCEHHS, MPOHCIIENINIEM B
3amagHOM TONYIIAPHH B TEYCHHE JABYX HENEh IOCIE MCYE3HOBEHUS
sxunaxa kurtooos KK-0065.

«Ynap OONBIIOW BOJHBY TOTONMMJI COBETCKHUN  TEIUIOXOT
«Komcomonen» B TOM ke bepmyackom TpeyroiapHuke 13 maprta
1987r. Ilo cBUAETENBCTBY OYEBHILEB, AEIO0 HE B IUTOPME, a B
HEOOBIYHBIX SIBICHUSX, X COMPOBOXKAaBIMX. CHavana mosBUIICS TYIL,
HIeIIni OTKy/Aa-TO U3Jalieka, 3aTeM 00pa3oBajiach OrpoOMHasl BOJIHA,
CyJTHO MEIJICHHO HaKPEHMJIOCH, oTepsto xoa. CyXorpy3 NpoXoanui B
3TOT MOMEHT HaJ «KJIaJOuIIeM Kopabiei» B palione mbica ["aTTepac,
W3BECTHOTO CBOMMH  BHE3alIHO  TOSBISIONIMMHUCS  «BOJIHAMU-
youitilamMmu», YrpoOMBIIUMH  3/eCb MHOXECTBO KopaOied 3a
HECKOJIKO BEKOB.

[IpuBenem CIUcOK CyJ0B — XEPTB bepMyICKOro TpeyroJibHUKA C
1840 mo 1973 rr.:

«Pozamm» (1840); «bemma» (1854); «Mapu Cenecr» (1872);
«Atnanray (1880); «Ommen Octun» (1881); «Dpes» (1902)4
«Cupeit» (1909); «duxmon» (1918); «»Kapponn A.dupunry (1921);
«Paiipyky-mapy» (1925); «wKoromaken» (1925); «Cynyddro»
(1926); «»CraBenrep»» (1931); «Jxon sun Mopu» (1932); «Jla
Haxamax» (1935); «IIpoteyc» (1941); «Hepeyc» (1941); «PyOukon»
(1944); «Cutu bemn» (1946); «dpudteyn» (1948); «Canmpa» (1950);
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«Caytepr Jlctpukc» (1954); «Koumumemapa IV» (1955); «PuBoHK»
(1958); «Mapun Candep Kyum» (1963); «Cuo’boity (1963);
«Yuukpadpt» (1967); «Cxoprmon» (moas. noaka) (1968); «TuamyT
Onexrpon» (1969); «Jlogka bumna Beputu» (1969); «xummu buny
(1971); «3mp Kopub» (1971); «B.A.®orr» (1972); «Hopt Bapuenr»
(1973); «Armray (1973); «JIuaga» (1973).

WntepecHo ormetuth, uTo penbed ngHa B bepmynackom
TPEYrojbHUKE CYLIECTBEHHO OTIMYAETCsA OT pesbeda OHA B APYTHX
MeCTax OKeaHa. JTOT PaiOH MCCIENOBAaH OYEHb XOPOIIO, U 3IeCh
ObUIO  TPOBEJCHO MHOXKECTBO OypeHHH U TeO(QHU3MYECKHX
uccnenoBanuii. TedeHus, TemmepaTypa BOJBI, €€ COJCHOCTh U
JOBIDKEHHE BO3AYIIHBIX Macc HaJ OKEaHOM — JTO SBIEHUS U
NpPOLIECChl, O KOTOPBIX HAMHMCaHBl THICSYM CTPAHUL, pPE3YIbTaT
WCCIIEIOBAHUH MHOTHX 3KCIICAUIIHH.

B bepmyzackoMm TpeyroigpbHHKE OOHApPYKEHBI CIEAYIONIHE (POpPMBI
penbeda Mopckoro mHa: abwccanbHble paBHHUHEI (35%), menpdsl ¢
MENKOBOAHBIME OaHkamu  (25%), MatepukoBblii ckiioH (18%),
KpaeBble u cpeauHHBIEe maTo (15%), rmybokoBoaHbIe xemoba (5%),
riryOokue nposausbl (2%). 3aeck ykazaHbl OTHOCUTEIbHBIE IUIOLIANN
00pa3oBaHMIA.

B bepMmyackoM TpeyronbHUKE B BOCTOYHOW M CEBEPHOM €r0 4acT
Y PacIoJIO’KEHbl HECKOJIBKO MOABOAHBIX IOP, MPEACTABIAIOLINE COO0M
KOHYCBI OoJiee MM MeHee MpaBHiIbHOH (hopmbl. OHH BO3BBIIIAIOTCS
HaJ TiockocThio AHa Ha 150-200 M u Beie. HekoTopsle nmoaBogHbIE
TOpBI NMPSIYYT BEPILUHBI [NTyOOKO MO BOJOH, APYTHE BBICTYHAIOT HAJ
MMOBEPXHOCTHIO B BUJE OCTPOBOB. B 3TOM ke palioHe pacmnojaraercs
ri1y0oKoBOIHBIN keito0 [lyapro-Puko rimyOunoi 8742 M W ajmuHOU
1550 kM. DTO0 OIHOBpEMEHHO M MaKCHUMallbHas TJIyOWHa
AtnanTudeckoro okeaHa. Ho oH pacmojiokeH B HENOCPEACTBEHHOM
onmuzoct Kk baramckum OaHkam, TIyOMHa palOHE KOTOPBIX
COCTABIISIET B CPEJHEM BCETO JIMIIb HECKOJIILKO METPOB.

C BocTOKa B npezaessl bepMynckoro TpeyroibHUKA «BTOPraeTcs»
okytaHnHoe JereHgamu CapraccoBo wMope. B Hem orpomnoe
KOJINYECTBO CBOOOJIHO IIaBAIOLIMX MOPCKHX BOJOpOCiel Sargassum,
CyMMapHBIH BEC KOTOpBIX cocTaBiseT oT 4 no 11 mMiuH. T. YpoBeHb
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CapraccoBa Mops Ha 1-2 M. BBIIIIC IPHJIETAIOIINX K HEMY C BOCTOKA U
fora paiioHoB okeaHa. OOBsICHAETCS 3TO TeM, 9To B CapraccoBo Mope
CO BCEX CTOPOH HaroHSAETCs BOJA, KOTOpasl 3aTEM pacTeKaeTcs 1o JHY
Mopsi. Bokpyr Mopst HabIro1aeTest HOCTOSTHHBIA KPYrooOOpOT BOA.

Becbma Oompimast 49acTh bepMyacKoro TpeyroiabHHKAa YacTo
MOJBEPraeTcs yAapaM TPOIUYECKUX LUKIOHOB, B KOTOPBIX CKOPOCTb
BeTpa gocturaet oT 34 1o 80 m/c. Tponuyeckre HUKIOHBI OTHOCSTCS
K YHCIy CaMbIX CTpAIlHBIX CTUXHUHHBIX OEICTBHH, Ha WX CUETYy
JECSTKU ThICSY KepTB, U bepMyackuil TpEyronbHUK — 3TO OJUH M3
KpYIHEHNIINX B MUPE PalilOHOB IEUCTBHSI 3TUX LIUKJIOHOB. B HeM 4yacTo
OBIBAIOT M MOpPCKHE TOPHaZAO — HEOONbIIME, HO HCKIIOYUTEIHHO
MOIIHbIE aTMOC(EpHbIE BUXPH. 3A€Ch NOCTOSHHO AYIOT IaccaTbl U
4acTO OBIBAIOT CHJIBHBIE IITOPMBI.

Takum 06pa3oM, XOTs Bce OTAETbHBIE MPUPOJHBIC SIBICHHUS KaK-
TO MOXHO OOBSICHUTB, BCSI UX COBOKYIHOCTb TOBOPUT O TOM, YTO
bepmynckuii  TpeyroiapHHK — MeECTO HEOOBIYHOE, W JIOJDKHA
CYILIECTBOBAaTh KaKas-TO TEPBONPHYMHA, CIEJCTBHEM KOTOpPOH U
SBJISIFOTCS BCE 3TH SIBJICHUS.

T'uoenv mankepa «Haxooka»

OT cepum ceiicMOrpaBUTalMOHHBIX yaapoB 1 sHBapst 1997 r. B
SAnonckom wmope mnoru0® Tankep «Haxomka». B pesymbrare
IOCJIEJHEr0 ynapa BMECT€ C MacCOM BOAbl B BO3IyX IOJHSIICH
YepHBIH CcTONO Ma3yTa M3 CaMoro TaHKepa, II0cie Yero OH
nepenomuics. [Ipu 3Tom B atMocdepe HaJ TaHKEPOM U 32 OOPTOM
Ha6HIOIIaIIOCB CBCUYCHHUC, UYTO ABJIACTCA OJHUM U3 I'IABHBIX IIPHU3HAKOB
cericMoTekToHUKU. IIITopM K€ 34ech, CKOpee, IOMOJHUTEIbHBIA
NPU3HAK TEKTOHUYECKOHW aKTHBHOCTH, HEXEH NpUYnHa aAedhopMannn
KopalJisi, XOTs, pa3yMeeTcs,, IITOPMOBBIE BOJHBI HE CIIOCOOCTBYIOT
LEJIOCTHOCTH CylIHa M BooOmie Oe3zomacHocTH IutaBaHus. W cHoBa
CEHCMOTHIPOJUHAMUYECKUI  TpoliecC B BUAE  MHUHH-I[yHaMHU
MPUHAMAETCS  MOPCKMMH  CIIEHUANNCTaMH,  PACcCiIeI0BaBIINMU
aBapulo, 32 HEKYI0 MUCTHYECKYI «CYIEPBOJHY» M3 4HCa TE€X, 4TO
PETYJISIPHO TOIST KOPadiIu.
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Bonbiie moBe30 COBETCKOMY TOPTOBOMY CYIHY, IICAIIEMY B
Wununiickom okeane n3 Omeccol B Cuaramyp. YimeH skumaxka AJrekceit
Jlyuun pacckazan cienyromiee.

«Kaxk-to B xkoHne 70-x rogos Mbl nuti u3 Oxeccel. [Toroga ObLia
HOpMaNbHasA, TOYTH MITWJIEeBas. BAPYr MITypBalbHBIA ChHITpal
«monyHApy». BriOexxas Ha manxyOy, MBI YBHIEH, KaK BIEPEIH, IPSIMO
M0 KypCY B HECKOJIBKUX KWJIOMETpax B3IbIOMICS okeaH. OOpa3oBacs
BBICOYCHHBII CTOJNO BOJBI, @ BOKPYT BOJIHBI — BBIIIE Mapoxoja. MHe
MPUXOMIOCH TUTaBaTh BO BpPeMs IITOPMOB, KOTJa €IIe CITYKHAT B
BM®, na u 3TMM MapiipyToOM XOAMIN HE OJHMH pa3, HO TAKOE YBUICI
BriepBbIe. KanuTan oTnan KoMaHay U3MEHUTh KypC B OOOHTH OnacHoe
MECTO, Ha YTO yIUIO MOJAHA XoAa. OKaXHUCh MBI B JIIUIEHTPE 3TOTO
SIBJICHUS — MOIIIM OBl HA ChelleHUe akyiaaM. UTo 370 ObLTO — MBI TaK U
HE MTOHSIIH.

Tubenv nunkopa «Hosopoccuiick»

B npezenbHBIX chay4asx CBEPXIUIOTHBIE CTYCTKH OSHEPrHU
CIOCOOHBI JaXKe «IPOOUBATh» WM «IIPOXKUraTh» nperpaasl. He um nu
00s13aH cBoeil rudenbio uHKop «HoBopoccuiick», B3opBaBLImiics 29
okTs10ps 1955 1. B celicMorenHoi CeBacronoibckoii 0yxTe? st mpo-
BEPKH 3TOTO MPEIIONI0KEHHS JOCTATOYHO NPOAHAIM3UPOBATh JaHHBIE
M0 METe00OCTaHOBKE, CEHCMHYECKOMY U MHKPOCEHCMHYECKOMY
pesxxumy KpbIMCKOTO MOyocTpoBa Ha JIeHb aBapHu.

CoBeTcKkuii BOGHHO-MOPCKOW (PIIOT TMONydni 3TOT KOpaliib,
HocuBmmi uMms  «Jlxymno UYesape» («lOmumit 1mesapb») B cuer
penapamuii ot moOexnenHor Wrammu. Ilocnme nepenmeHoBaHUs
Kopabib Hec 00eByHO Ciyx0y Ha UepHOoMopckoM (itoTe.

Tparenus mpousonuia B Houb Ha 29 oktsaOps 1955 roma Ha
skopHOM cTosiHke B CeBacromoiie. MOIIHBIA MOJBOJHBIA B3PHIB,
MPOrpEMEBIIIHI B HOCOBOW YacTu KopalJisi, cpa3y ke yHec sxu3au 170
MOPSIKOB, CIIaBLIMX B PACIIOJIOXKEHHBIX TaM KyOpHKaXx.

Uepes 2 yaca 45 MHUHYT JIMHKOpD, NPUHSB BHYTPb OTPOMHOM —
JUiMHOM B 15 w BbicOTOM B 18 METpOB — NpOOOMHBI B JIHUILE
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HECKOJIbKO TBICSY TOHH 3a00pTHOW BOJBI, MOTEPSUT OCTOMYUBOCTD U
OTIPOKUHYJICS] BBEPX KHUIIEM, a 3aTeM 3aTOHYIL.

Ilocne mepeBopoTa M 3aTOMJIEHUS JINHKOPA B €0 33JpacHHbIX IO-
00eBOMY MOMEIIEHUSIX OCTajloch Okojio 400 MOpSKOB, 0 KOHIA
HaXOAMBINUXCS Ha OO0EBBIX TMOCTaX, OOCTYXHUBas KopaOeIbHbIE
MEXaHH3MBI U MIPETATCTBYSI paclpoOCTpaHEHUIO BOJAbI. MHOTHE U3 HHUX
MOTUOJIN, JECATKA OKAa3alHCh 3a)KHBO IMOTPeOSHHBIMH B CTaJBHBIX
JMHKOPOBCKUX OTCEKAaX, I7Ie 00pa30BANCH «BO3AYIIHBIE METITKI.

IlorpyxaBmmiics Ha THO KOpabOiabh COApOTaiCs OT OTYASHHOTO
CTyKa B CTCHBI U IEPEOOPKU — MOPSKH IBITATUCH IPUBJICYh BHUMAHUC
CIAacaBIIMX. Y JAIOCh BBI3BOJIUTH JIUIIEL 9 YEIOBEK.

ITo odpunmansHpIM cBeneHMSIM, B3pBIB Ha «HoBopoccuiicke» yHec
XKU3HA 599 MaTpocoB, cTapmud ¥ oUIepoB dKuNaxa. M3 yncna Tex,
KTO TpHIIET Ha TOMOIIbL JIMHKOPY, TaKKe MOruOim 27 YenoBeK C
Kkpeiicepa «Muxaun KyTty3oB», 5 — ¢ kpeiicepa «MonotoBy, mo 4 — ¢
KpericepoB «/[3epxuHckuity u «Kepub», mo OgHOMY MOpSIKY C
kpeticepa «KyHObIeB» ¥ 3CKaAPEHHOr0 MUHOHOCIA «BecCMEeHHBII,
3 denoBeka co cmacarensHoro cynHa «Kapabax» u 13 — u3 cocraBa
mraba 3CKaapel M OpraHoB yrpasieHus Yepaomopckoro diora.

Hdo cux mop Bcs uHPOpManusi O MPOUCIIEAIIEM Ha IJUHKOPE
«HoBopoccuiick» He paccekpedeHa.

CrnenyeTr oOpaTUTh BHHUMaHHE Ha BOCIIOMHHAHHWS OCTAaBIIMXCS B
JKHUBBIX MOpPSIKOB ¢ nUHKOpa «HoBopoccuiick». Bee ydacTHUKH 3TOrO
COOBITHSI HaKaHyHE Tpareidu OIIyIIaJd HEOOBIYHOE COCTOSHHE —
TPEBOXKHOE COCTOSIHHIE IPEIIYBCTBUS O€IbI, YTHETEHHOE COCTOSIHHE
pa3BuBajochk ¢ Bedepa 28 OkTA0ps Ha QoHe OarpoBOrO 3aKara.
Cxoxxue MpHU3HaKd NPOSBHIIMCH Yy HIKOJBHHUKOB MIIAJIIEr0 Kiacca
omHod u3 mkon B CruTake 3a HECKOIbKO MHUHYT N0 CHHTaKCKOTO
3eMIIETPSACEHUS. Y UATENBHUIA BEIBENIA BECh KIIACC BO JBOP IIKOJBI, U
yepe3 HECKOJIBKO MUHYT IIKOJIa Obla pa3pylieHa MOIHOCTBIO.

CeFOI[HH YK€ TIIOHATHO, 4YTO GOHGSHGHHaH IICUXOJOIrn4ecKas
peakiusi 4YelnoBeka Oblla OOyCIOBIIEHA MOIIHBIM BO3ACHCTBHEM
reopu3nUecKUX TIONIEH Ha HEPBHYIO CHCTEMY. OJTO OBLIO
MPEIBECTHUKOM HAJBUTAIOIICHCS KaTaCTPOQBL.
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T'ubenv nunkopa «Mmnepampuuya Mapus

3nech ciaeqyeT BCIIOMHUTBH U THOENTh B TOM XK€ MECTe JHHKOpa
«Umneparpuna Mapusi» 20 oktsiops 1916 r., He paccieqoBaHHYIO U
mousine [2]. U XoTst cobweitie 1916 T., ckopee BCEro, CBS3aHO C
JUBEpPCHEN, TEM HE MEHee, ObUIO OBl TIOJIE3HO MIPOBECTHU MAPATUICIBHOE
UCCIIeIOBaHUE OOCTOSITENLCTB 00EUX KaTacTpod IO apXUBHBIM
ceiicMorpaMmaM U METEOJaHHBIM.

Kommuccus, comocraBuB mOKa3aHUs KOMaHOAWpa, OQHULEPOB U
HIOKHHX YUHOB 00 00CTOSTENhCTBAX THOENn Kopabis «Mmnepatpura
Mapus», npunuia K CISIyIOIUM 3aKIOYeHUsM (meyaTtaeTcs B
3HAYUTEILHOM COKPAILCHHUN)

«7 okts0ps 1916 1., NpUOAM3UTENBHO Yepe3 YeTBEPTh Yaca Moce
yTpeHHell MoOynKH, HIDKHHE YHHBI, HaXOIWBIIHECS MOOIHM30CTH C
MepBOH HOCOBOHW OarrHei, yCIbImand 0co0oe MINIEHNE W 3aMEeTHIIN
BBIPBIBABIINECS U3 JIFOKOB U BEHTHJIITOPOB OKOJIO OAlllHU, a TAKXKE U3
aMOpasyp OamrHu JpIM, a2 MecTaMu | tuiaMst. OHU U3 HUX To0eKau
JOKJIaJAbIBaTh BAXTCHHOMY Ha4YaJIbHUKY O Ha4YaBIICMCA I10[ 63HIH€IO
mokape, JApyrue, II0 pacrlopsbkeHuio denbagdedens, packaTain
TMMOXKapHBIC HIJIAHTY W, OTKPBIB IIOKAPHBIC KpaHbl, CTAJIX JIUTh BOAY B
noj0anieHHoe OT/IeNIeHHE.

[Tpo6umm noxapuyro TpeBory. Ho gepes 1,5 ninm 2 MUHYTHI mTociie
Hayajla Mo)Kapa BHE3alHO IPOU3OLIEN CUJIbHBIA B3pbIB B pailoHe
HOCOBBIX KpIOHT-Kamep, cojiepxaiiux 12-110iMoBbIe 3apsiibl, IpU4eM
cTONO MIaMEeHH U JbIMa B3METHYJIO Ha BEICOTY 110 150 caxken (300 m).
OTUM B3pBIBOM BBIPBAJO Y4YacTOK namy0 Mmo3aaud IMepBoil OaiiHw,
CHECJIO TIepEJHIOI TpyOy, HOCOBYIO pyOKy W MauTy. MHOXECTBO
HWKHUX YHHOB, HAXOJMWBIIMXCS B HOCOBOM 4YacTH KOpaliis, ObLIO
youTo, 000%0OKEHO U cOpoIIeHo 3a 60pT cuioro razoB. [lapoBas maru-
CTpaJib BCIIOMOTaTCJIbHBIX MEXAaHHN3MOB 6I>IJIa HCpC6I/ITa, QJICKTpUYC-
CKO€ OCBEIIEHHUE MOTYXJIO, TOXKapHBIE HACOCHI PEKPATHIIN paboTy.

B paifone mo3anu HOCOBOH GamrHu oOpa3oBaics Kak Obl IpoBad,
U3 KOTOpOro Owio IulamMst M CWIBHBIA [JbIM, TIPEKpaTUBILIHE
COOOIICHNH ¢ HOCOBOW YaCThIO KOPAOIISL.
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ITo 3anucu B xkypHaje tuHkopa «EBcraduii» pa3BuTHE MMokapa Ha
nuHkope «MMmneparpuiia Mapusi» npecTaBisieTcs Tak:

6 u. 20 mun. Ha nunkope «Mmnepatpuma Mapus» Oonbmion
B3pBIB IO HOCOBOH OalliHEeH.

6 4. 25 muH. IlociaemoBan BTOpOi B3pBIB, MAJIBIH.

6 4. 27 muH. [lociemoBany 1Ba MaJIbIX B3pPHIBA.

6 4. 30 mun. [locnenoBan onuH B3psIB. CIyCTHIIN IpeOHBIE Cyaa U
nocuanu Kk «Mapumny.

7 4. 00 mua. OguH B3psB. llopTOBRIE KaTepa Ha4YalW TYIIUTH
ToJkap.

7 4. 02 muH. Omun B3peIB. «MMmnepatpuna Mapus» Havana
HOTIPY>KaThCsl HOCOM.

7 4. 08 MuH. OuH B3pbIB. DOPUITEBEHD YILIEN B BOAY.

7 4. 12 mun. Hoc «Mapuwn» cen Ha AHO.

7 4. 16 muH. «Mapus» cTajia KpeHHUThCS W JIeTJIa Ha TIPaBBIA
oopT».

[Tepexonst K pacCMOTPEHHIO BO3MOXKHBIX PUYMH BO3HHUKHOBEHUS
noXkapa B KpIOMT-Kamepe, KOMHUCCUSI OCTAaHOBHJIACH Ha CIEIYIOLINX
Tpex:

1) camoBo3ropanue mopoxa (KOMHUCCHUSI COWIA 3TO MaJlOBEPOAT-
HBIM);

2) HeOpeXXHOCTh B 0OpaIlleHUH ¢ OTHEM M MOPOXOM (KOMHUCCHS U
3TO cOUsIa MaJOBEPOATHBIM);

3) 371011 yMBICcel (31€Ch KOMUCCHS OTMETHIIA OTCTYIUICHHUS OT Tpe-
0OBaHWI ycTaBa IO OTHOMIEHUIO K IOCTYITY B KPIOHT-KaMephl).

daxkTHYECKH peaibHble MPUUUHBI KaTacTpodbl ONPENENeHbl TaK U
HE OBLIH.

Crnenyer ormeruth, uTo (CeBacTOmNONbCKas OyXTa B T€OJIOTO-
reo(pU3M4YECKOM IUIAaHE OKAa3bIBAETCSI OYEHb HANPSDKEHHOM, 4TO MU
NpPOSIBIISIETCS B CO3JaHWUM aBapUHMHBIX CHTyalldii H KatacTpod.
KocBeHHBIM MOJATBEPIKICHUEM MOXKET CITY>)KUTh aBapHs Ha JU3eIbHON
IUT 22 aBrycra 1957 r. Ha UepHoMm mMope y KppIMCKOTo moiyocTpoBa
— TIOCTYIJICHWE BOJABI B JU3CNIBHBIH OTCEK Yepe3 HE3aKPBITYIO
3axyonky. [Toxap, j1osKa 3aronyna... [lorn6mux Het. B aTOM cityuae
Mor cpalboTaTh IrpaBUTALMOHHO-IWHAMUYECKHN (DaKTOP — OTKPBITHE



170 Ipuioxenne 4.

3aXJONMKM ¥ HOHM3UpYIOIlee  BO3JEHCTBHE  PHEProNOTOKa,
CIIOCOOCTBOBABIIETO BOSHUKHOBEHHUIO T10Kapa.

U3BecTHBI mpUMephl TMOeIM ¥ APYTUX KpyMHHIX Kopabmeii. Tak
nerom 1913 r. B Touke ¢ koopaunatamu 76°24’c.m. 53%°46°B.11. Mex Iy
3emneit ®panmna-Mocuda m Homoit 3emmeii. Ilornd anrmuiickmii
npennoyr «EnmszaBera Tperhbs». CymHO MCYE3N0 B OrPOMHOM
OelLIeHOM BOJI0BOPOTE.

4.2 I'ndeapb MOABOIHBIX JOL0K

[TogBoaHbIE JTOOKK, KaK M HaJBOJHBIE KOPaONM, UCIBITHIBAIOT
THIPOAMHAMMYECKHE yIapbl, IIOCIE€ 4Yero, Kak IpaBWwio, U
HaYMHAIOTCA aBapuu [3-5].

10 ampenst 1963 1. B pe3ynbTaTe TAMHCTBEHHOTO B3pPhIBa 3aTOHYJIA
AIUI «Tpemep» BMC CIIA. Jlonka mokouTcss Ha KPYyTOM OOpTY
CeBepo-AMEpUKaHCKON KOTJIOBHHBI, OZHOTO M3 ONACHEHIINX MECT y
BOCTOYHOTO TOOepexbs AMepuku. B akBaTopusix Mopei, rie UMeroT
MECTO pe3Kue mepemajsl peibeda IHA, PETYISIPHO MPOUCKOMASAT
NOJBOJHBIE  3EMJCTPSCEHUs]  WIM  MoperpsiceHus.  VIMeHHO
MOpETpsiICeHHe H TOCIHYXHJIO mpuunHoW rubemn «Tpemrepy,
JIOKa3aTeIbCTBOM YEMY CIYXKHT TOT (DaKT, 4TO Tepel B3PBIBOM JIOJIKU
op1 Tyn. Kopmyc orpomHON cyOMapwHBI CcHadajga 3aryqel,
3aBHOpPHUPOBAJI, a YK IOTOM MOCJIEI0BAN B3PHIB.

To e camoe NpPOU30LUI0 M C aMEpPUKAHCKOW IOUIONKOMN
«Ckopnmon», 3atonyBmed 21 wmas 1968 r. nHanm Cesepo-
ATHaHTHYECKUM XpeOTOM, FOTO-3amnanHee A30PCKUX OCTPOBOB.

24 ¢espanss 1972 r. B CeBepHOll ATIIaHTHKE B paiioHE
HerodaynaneHackol KOTIOBUHBI TPU CXOJTHBIX OOCTOSTENBCTBAX
MoTepIIeNia aBapuio coBeTckas moasoanas gogaka AITLT K-19.

YyacTHUK MTOX0J1a paccKazai:

«Ha ouenp Oonpmioil ryOuHEe 3a ToJdYaca [0 MOJbEMa
npousonnia aBapusi. B 1eBATHI OTCEK, TaM KalOThl JINYHOTO COCTaBa,
pBaHys nmoJ OONbIIMM JaBiieHHeM ¢akein. ...J[eBATbIl oTcek rope,
BOCHMOMW TOpell, CeAbMOH ObLI 3ara3oBaH, TeMmIeparypa B HEM 3a
cotHio rpanycoB. lllectoii orcex ObLI 3ara3oBaH, MATBIH OTCEK
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3aTOIUIGH MW 3arepMeTh3vpoBaH. JIroOas IOMbITKA MepelTH U3
JIECSITOT0 OTCeKa B IIEHTPAJIbHBIM MOCT Bena K cMepTd. Uyaom
COXpaHUJIach CBA3b Onaromapsi OrpoMHOMY TeleoHy ABYCTOpOHHEH
cBs3u. Haj atuMm tenedonoM cMesmuch — uyo oopasma 1916 rona Ha
atomoxozme... Ho 310 «uymo» paboramo momumo TeneoHHON
CTaHIMH M 0e3 WCTOYHWKOB MHTAHUS: IS BbI30Ba aOOHEHTa HAIO0
OBLIO KPYTUTH PYYKY Marteto. ...

TamHCTBEHHBIE yAapel 1O KOpIyCy, MpeABapsBIINE |
COTIPOBOX/IAIONINE aBapUHHBIC CHUTYyallid, OTMEYEHBl BO MHOTHX
cinyvasx. Tak ABa cUIBHEMIINX THAPOyAapa MO KOPIyCY MOJBOAHOMN
noaxu AIJI K-8 6butn Hanecens! eit 12 anpens 1970 r. B buckaiickom
3anuBe. [loxxap BO3HUK cpa3y B HecKombkux (!) HE compenenbHBIX
OTCEKaX, 4YTO HEBO3MOXXHO 0e3 BO3JCHCTBUSI KaKOTO-TO OOIIEro
BHEIHETO (hakTopa. DKUMAaXK Craccsi, HO JIOJIKa 3aTOHYIA.

6 oxTs6ps 1986 T. B paiione BepmyJckux OCTpOBOB TOrHOIa
CcOBeTcKass aroMmHas momsomHas sonka K-219. ITo odwuimansHOM
BEPCHUHU JIOJKA TMOTHOJa OT TPOHUKHOBEHHUS BOJABI W3BHE, YTEUKH
pakeTHOTO TOIUIMBA, TMOXKapa cpa3y B HECKONBKHX OTCEeKax |
OTHOBPEMEHHO BO3HHUKINEH TPOOIEMBI C SAIEPHBIM PEaKTOPOM.
OgHako, MO 3aKIIOYCHUIO TOH K€ KOMHCCHHU, BCE 3TO OBLIO JIMIIbL
CIIEJICTBUEM KaKOr0-TO BHEIIHEr0 Bo3AeicTBUs. HO Kakoro MMeHHO —
KOMUCCHSI YCTAaHOBUTH HE CMOTJIA.

W3 BocnomuHanuii OsiBIiero Bpaya K-219 M. Kouepruna:

«J10 ObTa MOs TepBas KOMaHIMPOBKA IIOCIEC OKOHYAHUS
uHCTUTYTAa. Bce Hadanock paHo yrpom 3 oktabps 1986 r., korma
JOJIKa HAXOMWIach B HECKOIBKHX COTHAX KHJIOMETPOB  OT
Bepmynckux ocTpoBoB. S ObLT yke Ha HOTax, KOTZJa PE3KHil yaap
noJ0pOCUST MEHS TIOYTH Ha MeTp BBepx. TyT ke 3a3Bydas CHUTHAN
aBapWifHOM TpPEBOTM W KOMaHJa NPHUMEHUTh WHAWBHIyaIbHbIE
CpeJCcTBAa  3alIUTBHl. 3aTeM CeKyHJ  MATHaAUaTh  MOJJIOJKA
norpy’ajgach OYeHb OBICTpPO, MOYTH KamMHeM. B Moem otceke
YXYAIIWIACh BUAUMOCTD, TOSBUJICS OpPaHKEBBIH TyMmaH. S omryTui
JKKEHHE U CYXOCTh B TOPJIE — CHMIITOMBI OTPaBJICHUS

BugumMo WMEHHO 3TOT TAaWMHCTBEHHBIM YyHap, MOJOPOCHBILUN
Bpadya Ha METp OT MmanyObl, AeQOPMHUPOBAT U Pa3TePMETU3HPOBAI
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cyOMapuHy, a 3a0[JHO BBI3BAJl KOPOTKOE 3aMBbIKaHUE B
BBICOKOBOJIBTHBIX y3JIaX IEKTPUIECKOT0 000pynoBaHus. [leno B ToM,
YTO IUIOTHBIE OHHEPrONMOTOKM U3 HEAp 3eMIIM, MOpOoKAaroline
TpaBUTALIMOHHBIE WMITYJbCH (yOapel) W THAPOYAAPHI, BBI3BIBAIOT,
KpOMe TOro, MoHu3anuoo cpen. W ecnm B BO3AyXe HPUCYTCTBYIOT
JIETKO BOCIIJIAMEHSIOIINECS ra3bl, HAIPUMED, BOAOPO, aphl TOIJIUBA,
Macce  T.I., Bo3ropanue Hem30OexHo. bonee Toro, n3-3a moHU3aLUU
BO3lyXa U  IIOHMXXKCHHOIO  BJIEKTPUYECKOTO  CONPOTUBICHUS
BO3AYIIHBIX 33a30pPOB B BBICOKOBOJIBTHBIX Y3J1aX M CXE€Max MOTYT
BO3HUKATh 3JICKTPUUECKUE 3aMBIKaHUS.

Boszsparumcst k aBapuu Ha AT K-219.

...Ilocme moutu 15-4acoBoil W3HYypHUTENbHOH OOPHOBI 3a
JKUBYUYECTh JIOJKHM IOCTYIHJ TPEBOXKHBIN CHIHAJl M3 CEIbMOIO —
peakTopHOro oTceka. TyJa ToXe NMPOHHUK SJOBUTHIM TyMaH, KpoMe
TOTO, JIONHYJI OJWH W3 HapoIIpOBOJOB, M BBIPYOMJIOCH OCBEILEHHE.
Jlabpr m30exkaTh TEIUIOBOTO B3phIBA PEAKTOPOB, HX TPeOOBAIOCH
3armymuTh. Ho BbIIIIa H3 cTpod cUCTeMa JUCTaHIIMOHHOTO
YOpPABICHUSI SHEpreTudeckod ycraHoBkod. He ymamocs mnopats
NUTaHUE OCHOBHBIX U PE3EPBHBIX HCTOYHMKOB Ha IPHBOABI
norjiouamux komnencupytoumx peuietok (IIKP), 3armymaronmux
peakTopsl. B m000ii MOMEHT JBa SIEpHBIX peakTopa MOTJIU MOHTH B
pasroH. BeIpy4nTh MOTJIM TOJBKO ABOE: KOMaHIUP TPYMIbI CTapIIMN
nedteHanT Hukonail benukoB U crienUaibHbIA TPIOMHBI MAlIMHUCT
matpoc Cepreii [lemunun. JIumb oHH, 3amepThie B KOPME, CIOCOOHBI
ObuIM Bpy4YHYIO 00y34aTh siiepHble peakTopbl. M 3TH ABOoe He namu
CIIYYHTBCS KaTacTpode.

«B memsix obecriedeHus sIepHONM OE30MACHOCTH peakTopa JUis
PYYHOTO OIYCKAaHHS €ro KOMIIEHCHPYIOIIHUX pEIIeTOK B CeabMOU
OTCEK TPWXKAbl BBOIWINCH CIELHATIHCTHl 3JIEKTPOMEXaHMYECKOM
00eBoIi YacThy», CACPKaHO coo0IaeTcss B OQUIIHATEHOM OTYETE.

UYepes 77 uwacoB 33 muuytel AITJI K-219 3atonyna 6 okTsa6ps
1986 r. B 480 MuiAx ceBepo-BOCTOUHEE bepMynCcKUX OCTPOBOB.

B 1999 r. nono npgamu CeBepHoro JlemoBUTOro okeaHa H3-3a
TEKTOHUKH €/IBa HE MOTHOJIa BOSHHAS MCCIIeJOBATENbCKAs TIOBOHAS
nonka «Xoykommm»y BMC CIIA. Bo Bpems o0cienoBaHus
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apKTUYECKOTO THA B paiioHe xpebra [akkema ceBepHee 3emin
®panna-Mocuda cymnHo mnpereprieno moperpscerue. CHadvajga Ha
0opTy 3adUMKCUPOBAIM CWIBHBIN TyJ, HIeAui U3 riyouHsl. [loTom
JIOAKY «HEBEIOMOM CHIIO» Hayalo OpocaTh TO BBEPX, TO BHUS...
BunnMo, HaydHOE CYIHO OKa3ajoCh BHE SITUIIEHTPA 3€MIIETPSICEHHS,
MO3TOMY YIAJIOCh M30€KaTh CepPhe3HO aBapuu.

Martepuanbl 0 HEKOTOPBIM aBapPHSIM U THOSITH MOABOTHBIX JIOTOK
npuBeAcHbl B yacTHOocTH B Kuure [3]. M3 17 ciyuyaeB aBapwid,
npoucmeqmux B mepuon ¢ 1956 mo 2000 rT., 3aKOHYMBIIHXCS
rubenpl0 CyOMapWH W JIFOJICH, TOJBKO OAWH CIy4yall ¢ Iu3eIbHOU
nonkoit C-178 mpousolmien MO OYEBUIHONW NpPUYMHE: OHA ObLIa
paspe3aHa peprKepaTOpHBIM CYIHOM. Bo Bcex OCTaidbHBIX CITydasx
aBapuM COIMPOBOXKIAIKMCH TOXapaMU U TOCTYIICHUSIMH BOJIbI BHYTPh
CyllHa, HO TOYHO OMNPEACIUTh NMPUYMHBI 3TOTO HE MPEJACTABUIOCH
BO3MOJKHBIM.

ITonBonnsie cyna B axBaTtopun CeBepHOW ATIAHTHKH M BIIpEIb
OyIyT TOpeTh, B3pBIBATBCS U TOHYThb, MOTOMY YTO «OEpMYJICKUE
TPEYTONbHHUKN», «OUCKAHCKHWE 3allUBBD», «HBIO(AayHIIEHICKHE
OaHKW». «HCIAHIICKAE PA3IIOMHBIE MYIKW», «KaHAPCKHE KOTIOBUHBDY
1, KOHEYHO ke, caM CeBepo-ATIIaHTHYECCKUIA XpeOeT — 3TO OOBEKTHI,
MO0 KOTOPBIM MPOUCXOAMT BEYHOE pa3JBWKCHHUE (CIIPEIUHT)
okeaHn4deckoro nHa. [lmaBate Haj TakMMU OOBEKTaMH, TOTOBHIMH B
00011 MOMEHT TeHepUPOBATh CEHCMUYECKUE UMITYJIBCH U UCTOPTaTh
MUJUTHAPIBl JUKOYJIeH TIyOWHHOH BHEpPruu, cleayer ¢ OOoJbLION
OCTOPOXKHOCTBIO, KaK IPHU X0I60€ 10 MHHHOMY TIOJIIO.

Ho mono06HbIe jxe aBapuy MOTYT CITy4aThCs M B JPYTUX MECTaX.

ATUI «Kypck» 3atonyna 12 aerycra 2000 r. B 18 u 30 mua B
I0O)KHOM akBaropuu bapeHneBa Mopss B palOHE HOTO-BOCTOYHOU
TEKTOHUYECKOM CTPYKTYpbl, Ha3biBaeMOM KoIbCKON MUKPOIIATOMN
(KMIT) [6 ,7]. DTa muura paccedeHa cepuell KPYMHBIX Pa3IOMOB
HIMPOTHOTO MPOCTUPAHUS, HETMIOCPEICTBEHHO HA OJTHOM M3 KOTOPBIX
nokomwnace AIIJI ¢ koopmunatamu 69.38 C, 37.18 B. [lanublii
TEKTOHUYECKUH pa3ioM, Kak u apyrue paszinombl KMII HeceT ciemp
COBpPEMEHHBIX cOpOCO-CIBUTOBBIX TeKTOHOIeopMaIni,
MapKUPYIOIIMXCS JIa)Ke€ Ha TOBEPXHOCTH OCAJAOYHOTO YeXIJIa.
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T'eomopdonorus qua KMII, B ToM umcne um Mecta THOSTH JIOIKH,
XapaKTepU3yeTCsl YCTYNIaMH MW CIBHTaMHM BJIOJIb OCEH PAa3JIOMOB,
UCYHCIISIEMBIMH,  COOTBETCTBEHHO,  JIeCATKAMH  METpPOB U
KMJIOMETpaMH.  OTO  yKa3plBae€T Ha  TE€OJMHAMUYECKYIO W,
CJI€I0BATEIBHO, NOTCHIHATIBHYIO ceiicMuuecKyro akTuBHOCT KMII B
COBPEMEHHYIO JIIOXY.

B teuenue mas — aBrycta 2000 r. B akBaTOpUU CEBEPHBIX MOpei
HaOJroanacy MTOBBIIICHHAS LIUKIIOHUYECKast aKTHBHOCTB,
COIIPOBOYKAIOIIAACS IOYTH OeCIpephIBHBIMYU IITOpMaMu. L{uKI0HBI 1
IITOPMBI SIBISIOTCA OJHO3HAUHBIM HHAMKATOPOM TEKTOHHYECKOTO
BO30YXKICHUS B TOM HJIM HMHOM pailoHE MHpPOBOro okeaHa. He
ClIlydyailHO B O3TOT IepuoJ OBIJIO 3aperuCTPUPOBAHO MHOKECTBO
3eMIICTPACEHUH pa3NUYHOM MOIIHOCTH. B 1eHp aBapum  ObLI
3apeTUCTPUPOBAH TOMYOK MAarHutygoi M4 c¢ »snMueHTpoM B
Hopgseruu. Pazymeercs, JTaHHOE coObITHE HE AMeeT
HETIOCPEACTBEHHOI0 OTHOILIEHHA K aBapuu Ha «Kypcke», Tem Oornee,
YTO OHO MPOU30ILIO Mo3xe. OAHAKO OHO JMIIHUN pa3 yKa3bIBaeT Ha
TEKTOHUYECKYI0 aKTUBHOCTH B TOT J€Hb HE TOJIbKO CKaHIMHABCKOIO
MOJIyOCTPOBa, HO W, B NEPBYIO OYepeab, AKBATOPHH COMPEIEIBHBIX
MOpEH, TOCKOIBKY TEKTOHHUYECKHE JeOpMaliy, TEeHEPUPYIOIIUe
CEHCMHKY, BCEr/la paclpoCTpPaHsSIOTCS B HANpaBlIeHUH MOpe —
KOHTUHEHT. [Toatomy, ecnu 12 aBrycra npousounuio 3T B Hopseruwu,
TO B TOT JIeHb B OKpykarouux ee Mopsx (bantuiickom, Hopexckom,
BapeHnieBoM u Jp. JOJDKHO OBLIO MPOM30WTH MHOMKECTBO XOTSI OBI
MaJIOMOIIHBIX, TAaK Ha3bIBAEMBIX JIOKAJIBHBIX 3E€MIICTPSICECHUH, HE
BCETJa JAaXE PErUCTPUPYIOLIMXCS OEperoBbIMH CEHCMOCTAHLMSIMU.
SIBHBIM MPHU3HAKOM TEKTOHUYECKOTO 000CTpEeHus paiioHa KatacTpodsl
SBIIAIOTCA IIMKJIOH M, Kak CIIEJCTBHE, HauaBLIMIiCS B J€Hb aBapuu
mTopM B bapeHuesoM mope.

Brionne BepoATHO, JIOAKa  HAmopojlach Ha  TOABOJHBIN
ceficMuueckuii  Toa4oK. IlockojbKy — TriiyOMHAa  MOpsS  31IeCh
CYLIECTBEHHO MEHBIIE JAJIUHBI €€ KOpIyca U, C Y4€TOM MONEPEIHOTO
pasmepa CyzaHa, 3anac IIIyOuHBI OT JHHILIA COCTABIISUI BCEIO OKOJIO 65
M, TO Jaxke HeOONbIION AU PEpEeHT MOT MIPUBECTH K TOMY, UTO JOAKA
Ha IIOJIHOM XOAY TKHYyJIacb HOCOM B Mopckoe aHo. [lo moabema
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«Kypck» mokowmics, Kak M3BeCTHO, Ha Tiyomre 108 M., B To Bpems
KaKk B HECKOJIBKMX KHJIOMETpax K IOTy penbed) JHA MOHIDKACTCS 10
170 M. DTO yKa3bIBaeT Ha TO, YTO IEpes aBapHel JIoJKa MpOoIUIbIBaIa
HaJl MHOTOMETPOBBIM CKJIOHOM JHa MOpS, BHE BCSKOTO COMHEHHS,
TEKTOHHYECKOTO HNPOHUCXOKIeHMs. [loke, Korma crajum H3BECTHBI
Oosee TouHBIC KoopAMHATHI MecTa THOenu AILJl, Ha TEKTOHMYECKOM
kapre bapeHmeBa Mops Obla  OJHO3HAYHO  yCTAaHOBJIEHA
IPUYPOYCHHOCTh JAHHOTO TIe€OMOP(OJOrMYECKOro 3JIEMEHTa K
MOLIHOMY  IIyOMHHOMY  pasiomy. Hame  mpeamonoxenue
3aKIl04aeTcs B TOM, 4YTO JaHHBIA TEKTOHMYECKHH pPas3ioM MOT
SBUTHCSI MICTOYHHKOM CEHCMO-TPaBUTALMOHHOTO ylapa IOJIBOJIHOTO
3T, noryousmiero «Kypck» [5, 6].

Hcnone3ys orpanndeHHele cBeneHuss u3 CMU o xapaxtepe
paspywmennii BHyTpu AIlJL, MOXHO TakKe BBICKa3aTh MPEIIONI0KEHHE
U O TOM, YTO BHYTPH JIOAKHU «XO3SHHUYAD) IIa3MOU THIA ILIAPOBOI
MOJTHUH, oOnagaronien BBICOKOM MJIIOTHOCTBIO SHEPIuH,
HpeBLIIHa}OIHCﬁ IIJIOTHOCTH OHEpPTHUU HU3BECTHBIX XUMHNYECCKHUX
MCTOYHHUKOB, HAIIpUMeEp, TPOTHIIA, B COTHHU Pas.

[Tpu ananmse ooctostenbeTB TrOenn AILJl «Kypck» BbiBHTaNach
BEpCUsl O €€ CTOJKHOBEHHH C JpYro IOJBOAHON JIOJKOH,
HaI[MOHAJIbHAS PUHAUICKHOCTh KOTOPOU He ObLTa onpezeneHa. Ho u
3/1eCh MOT' IMETh MECTO HE 3JI0H YMBICEN, @ CTEUCHUE OOCTOSTEICTB,
T.. CeHCMHYECKOMY YyJapy IOJABEprjach 3Ta BTOpas JOJKa, a
CTOJIKHOBEHHE OBLIO CIEICTBHEM 3TOTO yAapa. BoaMoxHO, 4To yaapy
noJBepriauchk obe JoAKH, Haxomsmuecs BOmMM3u Apyr apyra. Torma
3¢upHBIA BHIOPOC, TPOIIEAIIHA MEXKAY JOIKAMH, TOJDKEH ObLT
CO3/1aTh CHIIBI, COMMKAIOIINE HX.

Ieodusnueckas Bepcust npuunHbl THOenn «Kypckay momxkHa
paccMaTpUBaThCsl HapALy C APYTMMH, Cyry0o TexHuueckumu. Ho
Ja)kKe €cld dTa Bepcusl OKakeTcs HEBEpHOW, TeM He MeHee, ee
u3ydeHrne OyJeT MOJIEe3HO, MOCKOIbKY CEHCMOTEKTOHUYECKUH (hakTop
aBapUIHOCTH Ha MOPCKOM (hJI0OTE€ HUKOTJa paHee HE pacCMaTPUBAJICS.

IlpuBeneM HEKOTOpblE ApPYrHe NpUMEpPBl THOEIH MOIABOIHBIX
JIOJIOK.
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8.04.1970 r. buckaiickuii 3amuB, 300 MIIb K ceBepo-3amagy OT
Wcmannm. AtomHas ToprieaHas jgoaka K-8 B pesynbpraTe HEOXKHIAHHO
BO3HHKILETO MOXapa B 3-M U 7-M OTCeKax 3aTOHYJa M3 HaJBOJHOTO
MOJIOKEHUSI.

6.10. 1986 r. B 470 mmnsx ceBepo-BocTouHee bepmymckux
OCTPOBOB B Pe3yJIbTaTe MOXKapa M B3pPhIBa M3 HAJABOAHOTO ITOJIOKEHUS
3aTOHYJIa aTOMHas pakeTHas joaka K-219.

C mosBIeHWEM TMOABOMHOTO (hjIoTa W OCOOEHHO AaTOMHOTO,
Ka3aJloch ObI, MOJKHO M30€XaTh KaTacTpo( Ha MOBEPXHOCTH, YU Ha
JIOCTaTOYHYIO TJIYOMHY U HaXOAMTHCS B MOIBOJHOM ITOJIOKCHUU U B
JNBUKCHUM  JIOCTATOYHO JUIMTENIbHOe BpeMs. K coxkaneHuto,
MONBOAHEIN ()JIOT TakKe HEceT MOTEepPH OHKUMaked W CcyOMapuH.
PaccnenmoBanne rHOENMM MOpPCKHX CYAOB W TMOABOJHBIX JIOZOK,
MIPOBOJISIIEECS C LIEIBI0 ONPEACICHUS TPUYNH KaTaCTPO(] WIIH JIUII, B
Hell BUHOBHBIX, BCETa TIPOBOJUTCS B CUCTEME «UEIIOBEK-MAIInHAY, U
B 9TUX paMKax MBITAIOTCS BCKPBITh MPUYHHBI aBAPUUHBIX CUTYyallui 1
karactpod. Ha camom nene, paccienoBaHre MOPCKUX MPOUCILIECTBUN
JIOJKHO YYUTHIBATh M MIPUPOIHBIA (PaKTOp, BAXKHEHUIITNM U3 KOTOPBIX
gaBiseTcs  d(QUpogUHAMHYEeCKas W CEeHCMHYecKas aKTUBHOCTh
akBaropwii [7]
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Ne | 3oHa Ilepnomuu | HeratuBHOE Crioco0 oOHapyKeHHS Croco6
HOCTh BO3JIEHCTBHE HeHWTpanu3anum™
1. I'eonatorennsie 30Hbp1 Masioil | IlocTosiH- Vxyamenue buonokanus; Pasmemenue
MOIIIHOCTH B KBapTHUpPax HOE U 3JI0pPOBbS nquddepeHIanbHbIH MPOBOJIOYHBIX
U CITyEOHBIX TOMEIIECHHIX CTIOH- nroen MarHUTOMETpP HEWTpanu3aTopoB
TaHHOE B IT0J[BaJIaX WM B
CaMUX ITOMEUICHHUIX
2. ITaToreHHsle n3ay4eHus CroHTan- Pa3pymenue Hccnenosanus reono- Pazmemenue
cpexHel U BEICOKOH HOe 3aHUH THYECKON OOCTAaHOBKM Ha | MPOBOJIOYHBIX
MOIIIHOCTH B JKMJIBIX Tpaccax, KOHTPOJIb 3a HEWTpanu3aTopoB
MacCHBaxX U IPOU3BOACTBEH- MAarHUTHBIM IIOJIEM B II0J[BaJIaX WM B
HBIX TIOMEIEHUIX CaMHX MTOMEIICHHUAX
3. ITaTorennsle u3nydeHus Ha Ilepuonu- [ToBbiieHHE buonokarus; Vknaaka npoBojoy-
aBTOZOpOrax 4yecKoe aBapuiiHocTH | IuddepeHIranbHbIH HBIX HEHTpAJIN3aTOPOB
MarHuTOMeTp 10 000YHHAM JIOPOT H
Ha JOporax
4. IlaTorenHoe n3nydeHue B CroHTan- ABapuu, KonTtpons 3a m3smeHeHneM | YiiIaaka IpOBOJOYHBIX
maxTax HOE oOpymIeHus, MAarHUTHOTO TTOJIS ¥ HEWTpanm3aTopoB Ha
TIOXKAPbI OTKJIOHEHHEM JIa3EPHOTO MOJTy, CTeHAX M TTOTOJIKE
JIy4a OT LIeHTpa TYHHEJSI.
5. ITaTorenHoe u3nmydeHue Ha OTtHOCH- Katactpodsr Hccnenopanus reoso- H3menenue Mapipyra
Tpaccax caMoJIETOB U TEJBHO U MCYE3HO- THYECKON OOCTAaHOBKM Ha | M BpeMEHH BbLICTA
Kopabneit penkue BEHUS Tpaccax, KOHTPOJIb 3a camoJieTa WU BbIXOJa

W3MCHEHMSAMH Mar-
HHUTHOTO IT0JIsT 3EMIIH;
yCTaHOBKa Ha 60pT
JIa3epPHOTO JaT4nKa

CyZAHa U3 IOpTa;
U3MEHEHHe Kypca Ipu
JIBIDKECHHN.

* Bo Bcex ciy4dasax uenecoo6pa3H0 r€0JIOTUYECKOC KapTHUPOBaHUE 30H.




