HEN3BEKHOCTb HOBOI'O MATTHUTHOT' O ITOPAJAKA HA 3EMJIE
JImumpues A.H.

BBoaHBIE 3aMeUaHMS.

[IpomomkaemM cepHuio OCBEIOMHTENBHBIX Pa0OT MO CyAbOOHOCHBIM (B MPSIMOM M MEPEHOCHOM
cMbICiIax) mpoOiemam, pazBepHyBuMcs B ConHeuHOU cucteme U Ha 3emuie, B yacTHOCTU. CHOBa U

CHOBa OyJIeM HallOMHHATh, YTO HYHIAMEHTATHHON crielM(PUKON HaIeH TPOCTPAaHCTBEHHO-BPEMEHHOM

OTACIBHOCTHU (FeHI/IOC(l)epBI) ABJIIACTCA «AO0JroncpruoaHas I/IHTeDd)CDeHHI/I}I» paSHOMaCH_ITa6HBIX

MPOLIECCOB — OT KOCMO(PU3UYECKUX M 10 MHUKpOcOObITHH. C ydéTroMm CBeAeHHN D30TEpUUECKOTO
HaTpaBJICHUS UCCIIEIOBAaHHUN, 3TO 3BEHO IBOJIOIMOHHBIX WHTEepdepeHiuii HazpBaeTcss — BEJIMKNM
ITEPEXOJIOM. Tak 4T0 BCE NMPOUCXOASIIEE U TBOPUMOE B TEKYIIIEM MHTEPBAJIE BPEMEHH KOHKPETHO
cocTaBlisieT coOoi mpakTuyeckoe HamonHeHue Bemmkoro Ilepexoma. Bosnukaromass u3 Bymymiero

peadbHOCTh IIOCTIEPEXO0aHOTO 9BOJJIIOLIMOHHOI'0 3Tala MPOHUCXOAUT: MHOIOMHUPHO, MHOI'OMCPHO,

YCKOpPEHHO, 3Heproémko, wuHpopmoémko, CosnatensHo W OTBeTCTBeHHO. Bce, KTO cepbE3HO
MHTEPECYETCS] BCEM IPOMCXOMAIIMM, a HE TOJIBKO SKOHOMHYECKMMHM YCIIEXaMHM, HO M YCIEXaMH
Besfecymieid U camonpeoOpasyromieiics JKuszuu B Ilpupome, yke 3HAIOT 00 omepexaromemM

meranaopmanronaom [loroke 3nanuit: [lucbma Maxatwm, Talinas Jloktpuna, Arau Hora.

MHosxatuecst u Bc€ 6osee TpeBOxkHbIE «BecTu ¢ ITpupoibl», HECMOTPS Ha YCUITUS 3aCEKPETUTH

“H(pOpMaUIO(I0NTOBPEMEHHBIMH, (PUHAHCO- U TPYA0EMKUMH TpyaamMHu «MunaHCTepcTBa COKPBITHS),
CTaHOBSITCSI OCHOBOIOJAraroMMU (pakTaMu Halied KOHKPETHOHW cpeabl oOutanus. [Iporecchr
Benukoro [lepexona, MpUHIMIHATLHO HE CKPBIBAEMBI, IIOCKOJIBKY OHU «aIPECYIOTCSI OTOBCIOTY, BCEM
" Bcemy». Tak, HampuMep, BOJBOPCHHE HOBOTO MAarHHUIOpPSJAKAa HA HaIICH TUTAHETE OCBEIIACTCS B
(Aran Mora, Becnipenensrocts, 9acts I, c. 138, § 356):

«Bce MarHuTHbIE CTpeJIKHM TpeneulyT, MeHsisi HanpasJieHue. IlpuGoii BoH, KOHe4HO,
NPOUCXOAUT OT M3MeHeHUsi HampasjgeHusi Marnurta. IlpocTtpancTBenHblii OroHs Hampsiraer
c¢Boii MarHurt, ¥ NMOA3EMHBIN OroHb X04eT npopsarbed. IloaTOMY BCce KOCMHYECKHE CHIIBI TaK
HHTEHCHMBHO padoTaT. PemmurtenbHble nposiBjeHuss OyayT moa OmTBo0 Ypana ¢ CarypHom,
N03TOMY MHOTHE TOKH, XOTSI TSIKKH, HO HeCYT MHOTO0 0J1aroeTeJIbHOI0».

CospeBiuee B HeJpax 3eMHOI0 TPEXMEPHOrO MHpa pa3HOOOpa3Hoe XkHBoe (hopMonposBicHUE,

MoJIyuyuB, coriacHo KocMuueckum cpokam, HHbEKIMIO 3Hepruu JKusoro Bpemenu camoil mpuunHON
XKuznu, ycrpemuiock... B HoBoe Bpewms-IlpoctpancrBo. Otcroga jerko noraaarbes, 4TO MO Ty
cropony Benukoro Ilepexona 3akpenurcs (C OrpOMHOM JOJEH ycrexa) JUIllb CO3HATeIbHAasi 4acTh

moaei. Yacte, odecrieunsmas ceos IIOHMMAHWEM u npusatHeM BblIe IepeuriciacHHoro 1 Hosoro

3HaHI/I${, H, 4TO HC MCHCC BaAXXHO, KCJIAaHHMCM HoBuix ®opM. Co60pHa;1 3C€MHasn >KI/I3HI>, OCTaBJIAAA 3a

CO00I0 «BBITIOJI3CHBY H3 CTapbIX (pOpM, OJHO3HAYHO YCTpEMHJIACh B MYKH HOBOI'O OYECpPCAHOIO

poxzieHus — B kocmuuecku Hoseiii Mup.
MHorue ryOuTenbHBIE HEYPSIULBI, YTO CIEAYEeT IMOAYEPKHYTb, B UEIOBEYECKOH >KHU3HU

BO3HHUKIIN «TpyAaMUu IPaBCAHBIMH) CaMHUX HIOHCﬁ, T.€. OT BO3JACUCTBUS «JIIOACH Ha IIOJCH). Hy, a
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UHAUBUAYaJIbHbIE OOHYCHl (KaXXIOMY «M3 Hac W HMX») BblaacT Benukas JXKuzHeoTBeTCTBEHHas
CymHocts — EE BemmuectBo MATEPH Mupa... YMmonenocTuraemas (€CTeCTBEHHO, Jis HAc)
¢yHkuMoHanbHast poib boromarepu (poAauTh, YTOOBI MNPOBOAUTH K pacnsATHiO cBoero ChiHa)
OKa3bIBACTCS CaKpaJbHOU U B s)xu3Henpoueccax Bemukoro [lepexona.

HO — Marepps Mupa, kak OTBETCTBEHHas 3a >KM3HEHHOE 3e€MHOE (OPMONPOSIBICHHE U Kak
«IloBenurenpHuna HeynoBumoroy, ynpasiseT 1 QyHKIMOHAIbHBIM MarHUTOHAChIIeHHeM JKu3Hu Ha
3emie. 910 OHA, ToXe npuHsBIIAs yJapbl TEXHOC(HEPHOTo 3JIEKTPOMAarHeTH3Ma, couja yMECTHBIM
CBO& >KM3HEHHOE CBETOMPOU3BOJACTBO OGOPMUTH B HOByI0 reomerpuio Jomekasapona. Dto EE
«MarHUTHasl )KMBOIIMChY» 03a/1ladMBacT JpYy3€d U HEAPYTroB YEpTaMHU «HEBEIOMBIX 3HAKOB», HECYLIUX
HOBBIE OTKpOBEHMsI BEUHOCTH. .. Ha MOJIAX U BECSIX 3EMIIN.

YTBepxIeHUE O TOM, YTO 6€3 MAarHUTOINIPOSBICHUS ATOT (POPMOMNPOSIBICHHBIN TPEXMEPHBIH MUD
KU3HEHHO HE COCTOSUICS OBbl, SIBISIETCS HE 4Ype3MEpHBIM. A pa3 He COCTOsUICS OBl 3TOT MHp, Kak
MCTOYHHK 3aKOHOMEPHOCTEH, TO HE COCTOsIach Obl M HemcuepaeMocTh 3eMHOU JKu3nu. Brpouewm, n
KOCMMUECKasi BE3JIECYUIHOCTh >KMBBIX (DOPM, MX yNpaBleHYECKas M IHUTATeIbHAsh OCHOBA, B CBOIO

o4yepeab, TOXKE IPCACTABJIICHbBI HCUCUCPIIACMBIMHW  MATHUTHBIMU  BO3MOKHOCTAMU  JKCHCKUX

HOPOXAAOMINX CHUJI (C HUCIIOJB30BaHHUECM BCECX KAa4YCCTB U KOJIMYCCTB 3H€pFI/II/I). 4! ,Z[GI\/'ICTBI/ITGJ'H:HO, BCA

posieBasi (pyHKIMOHATBHOCTh MarHuTHBIX TOJIe, B ¢eHoMeHe BceneHCKOro KU3HETpOsBICHUS
(Matepunackux, 10 (yHIAMEHTAIBbHOM 3HAYMMOCTH), B COBOKYIMHOCTH C DJEKTPUYECKHUMHU
MPOSIBJICHUSIMU, COCTABJISIOT JUHAMUYECKOE U CTaTUYecKoe conepxkanue CBETONPOM3BOCTBA HAIEH
Bcenennoii.

1. O MArHUTHOH Be3eCYIIHOCTH M1 MATHUTHOM HEPABHOBECHH.

[TpusHaBas BCE 9TO, MBI TAK)KE BBIHYKICHBI U IOHUMAaTh, U NpU3HaBaTh [l03HaBaTEIBHYI0 POIIB
Hamlero Pasyma, nmpeObIBalolIero B HEMPEPHIBHOM M HECKOHYAEMOM POJICTBE M B3aUMOJACWUCTBUM C:
MarHuTHOM, 5SJEKTPUYECKON, TPABUTAIMOHHON M CHHHOBOHM (BpamiaTenbHO#) sHepruei. [la-ma,
€KE4acCHO OpPraHu3M JII000T0 KHMBOTO CyIlecTBa (M, 0COOCHHO, «XxuMHUYeckas Jadopatopus» (o E.U.
Pepux) uenoBeueckoro Tena) mnpeObIBA€T HENPEPHIBHO M HECKOHYAEMO B COCTOSIHUM T€HEPALUU U
noTpeOIeHNnsT MHKpPO- U MAaKpOKOJMYECTB pa3HooOpa3zHoW »Hepruu. KonedyHo e, B ciydae
MarHuToo0ecneyeHus! MporpaMM Be3AECYIUX KU3HEHHBIX MPOLIECCOB, B TPEXMEPHOM BELIECTBEHHOM
MHUpE, TMPOU3BOJACTBO MAarHUTHOM »HHEpruM U €€ HCIONb30BaHME O00JaJal0T  OTPOMHBIM
(YHKIIMOHATTBHBIM ~ perepTyapoM.  XapakTepu3ysCh OJHEPTeTHUECKOW HEHCYeprnaeMoCThI0 U
BE3/ICCYIIIHOCThIO, «MAarHUTHBIE BUXPW» W3BJICKAIOT M3 TOHKOrO IUIaHA DPAa3HOBHIHYK) MAaTEPHIO
(ImutpueB u ap., 2005; E. Pepux, 2000; @appenn, 2009). C apyroil cTOpoHbl, 3(QUPHBIA T'eHe3nuc
MarHuTHOM DHEpPruM, IpsMO M KOCBEHHO, IIHPOKO omnosemaercs B «Hamuenoseueckoin»
(omepeskaroliue CBEIECHUS JJII COBPEMEHHOM HAayKM M TEXHHKH) CHUCTEME XapaKTEpUCTHUK
eCTECTBEHHBIX CHCTEM U IPOLIECCOB, IIPHYEM B IIHpOUaiiieM crektpe MacmTabos (Arau Mora, 1992;

bnaBarckas, 1992; E. Pepux, 2000; IIucema MaxatMm, 2003). Bcé uaie B MOHSATHSX, TEPMHUHAX,
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pacuérax U IKCIEPUMEHTaX COBPEMEHHOW HAYKU MPOSIBISIETCS MPUBEP)KEHHOCTD K NMPEACTABICHUSIM O
MarHure, Kak mocpenuuke B c¢Bsi3u ¢ Tonkum mupoMm (bapenbaym, 2008; dappemr, 2009; JlaBpeHThEB,
Hmutpues, atmnos u ap., 2001; Amutpues, [datnos, 1995; Imutpues, JatioB, ['Bo3napes, 2005).

Emé¢ B 1839 rony K.®. byccom Obulo HayaTo (PU3MKO-MATEMATHYECKOE OIHMCAHUE
F€OMarHUTHOIO MOJISl — MyTEM Pa3fIoKEHUs CKaJSPHOIO MAarHUTHOTO MOTEHIUala MO MOBEPXHOCTH
mapa U o0pa3oBaHUs MOJS. YK€ MHOTO «3araJlok» MarHUTHOTO TOJS YCHEIIHO pas3rajaHo |
MIPUMEHEHO, HO CTOJb K€ YCIEIIHO MHOTHE 3TH «Pa3rajki» ObLIM CTPOTO U MOBCEMECTHO 3aIPEIlCHBI,
CO CTOPOHBI JIOJITOKMBYIIEH IOJINT-PEIUTMO3HON WMHKBU3ULMU — NEPEKPAaCUBILIEH CBOU CYTaHbl B
KpacouHble akajaeMudeckue oOyiaueHus (Hampumep, «Komuccust mo Goprbe ¢ JpKeHaykoi»). Yike
JIOCTaTOYHO JaBHO (IO MepKaM HaIllero COBPEMEHHOro cuéta BpemeHM) ycTaHOBIEHBI, a, BEpHee,
BBISIBJICHBI OCOOCHHOCTH IHEPreTHUUYECKUX B3aUMOIEPEXOJ0B MEXKIY MONSIMH «OONBIION YETBEPKI:
3JEKTPUYECKON, MArHUTHOM, CHHHOBOW (TOPCHOHHOM), TpPaBUTAIIMOHHOW (TOJSPU30BAHHOW Ha!
NPUTSITMBAaHWE W OTTaJKWBaHUE). B JgaHHOM Bompoce — TOJTOBPEMEHHOr0 >KECTKOTO KOHTPOJIS
M03HABATEIbHON PE3yJNbTaTUBHOCTH JIIOJIEH — 0c000€ MECTO B HACTOSIIEE BpeMs 3aHUMaeT npoliaema
pasrepMeTu3aluy MpakTHueckux 3HaHui maneodusuku (Pappemn, 2009, 2010). [Ipu stom ObLIO
OJTHO3HAYHO BBISBJIICHO, YTO BEChbMa HAYKOEMKHE M TPYAOEMKHUE pa3zelbl NPUKIaJAHON Maneopu3uKu
TECHEWIMM o00pa3oM (Kak W B Halle BpeMsi) OBUIM CBS3aHBI C «OOOPOHHBIMK» 3aJadyaMu W
COOTBETCTBYIOIIMMHU CHCTEMaMu Boopy:keHui. [IpocTeiiimmu npumepaMu naaeocucTeM BOOPYKEHUS
aBiArOTCs nupamuabl Ha minato ['w3el (Erumer, 3emns) u mupamunasl obmactu Cugonus (Mapc).
Xopomio 0XapakTepU30BAHHBIMU TPUMEpPaMH TajJe000ECTOIKHOBEHUH SBIISIETCS B3pPHIB CHCTEMBI
maHeTsl @asToH, ObiBiIeH B coctaBe Hamielt Comueuynoiut cuctembl (Konenec, 2001; Cutuun, 2010;
¢don Jpanken, 2005; dappemt, 2009).

C mosiBlIeHHEM HOBOTO MpeaMeTa UCCIEeI0OBAaHUS — «BaKyyMHOTo JoMeHay (mutpues, [[aT10B,
1995) BO3HUKIIA BO3MOXKHOCTh OTCJIEKUBATh «ITYTEUIECTBH» MAarHUTHOW SHEPTUH C BEIIECTBEHHOTO
TPEXMEPHOTO MHpA B HEBEIIECTBEHHBIN, TOHKOMATEpUAIbHBIA MUP U OOPAaTHO — B POJU «TKAUHXU)
YKU3HEHHBIX MPOLIECCOB U «co3aarenbHULb TBoproB Beenenusix. [103ToMy MBI HUKaK HE MOXKEM HE
y4eCTh MarHUTOTBOpYECKHE TepcrneKTuBbl EquHoit Aktpuchl (B TepmMuHax MaxaOxapatel, Maaus) B
Havasiiemcs Benukowm Ilepexone. Kocmodusnueckuit macmtad paspasusiierocst coobitus [lepexona
anpecyerca «motpedutento» — ConHeyHoH cucteme U YenoBeyecTBY, B YacTHOCTH... HoBBIH
MarHuTHbIN «1epenosiox» (00o3HaueHHbIN B JIykbsaHoBa, 2014) coBepIlieHHO €CTECTBEHHO B)KUBJIEH B
IIMPOKO U3BECTHBIM U BCE elé MaJOMOHATHBIN MPOLIECC FT€OMarHUTHONW MHBEPCHH (TIEPENOIFOCOBKU
MarHuTHOTO ToJis). Mbl yke HeoaHokpaTHo omnoBemanu (Imutpues, 2012) o CHOXHOCTH H
CyIbOOHOCHOCTH 3TOTO TMEPUOAWYECKH BO3HUKAIOLIETO OOILIETNIAHETAPHOTO MAarHUTHOTO COOBITHSA,
KOTOpPOE€ BIHSET Ha BCIO COBOKYIHOCTH T€OJIOTO-T€O(PHU3UYECKUX M OHOCHepHBIX (KU3HEHHBIX)

nporeccoB. Bcé Oonee T1yOOKO BCKPBIBAIOTCS W KOCMO(DH3WYECKHE TPOIECCHl BIMSHUS Ha



TFE€OMarHUTHYIO nepenontocoBky (Imutpues, [atioB, I'Boznapes, 2005), a Takke BO3MOXKHOE yUacTHE
B JIaHHOM TIporiecce u d3(pupHbIX 3akoHOMepHOcTel Tornkoro Mupa (E. Pepux, 2000).

Hy, na — WuBepcus ['eomarauthoro Ilons — 3T0 mpenenbHO KOMIUIEKCHAs M 3HAYUTENbHAs
npobiema, CHHTE3Mpyromass B ce0e OCHOBOIOJIATaloIMe OCOOCHHOCTH BCEro >KU3HEHHOTO
BemecTBeHHOro beitust 3emumi. MbI, 1O BO3MOXKHOCTH, HE Tepsisi W3 BHJA BBIINICYTIOMSHYTON
IPaHIMO3HOCTH  MATHUTOIPOSABIEHUS, COCPEJOTOYMMCS HA YacTHBIX, 3E€MHBIX JKU3HEHHBIX
Marauronpobiemax. OOmIerIaneTapHOe MarHUTOCOJEpKaHue (M3ydaeMoe MArHUTOCTaTHUKOW H
MarHUTOJUHAMUKON) OTBETCTBEHHO CO37a€T U TMOAJCPKHUBACT HE TOJBKO I'€0JIOTO-re0(hU3NIECKYIO
cpeday, HO M, 4YTO s Hac HambOoyee BaXKHO, OMoOc(hepHyro cocTaBisiomyo 3emiau. To ecTh
00IIIen3BECTHRIC 3alTUTHBIC (PYHKIIUA T€OMArHUTHOTO TOJs ((GUIBTp A MOTOKOB KOCMHYECKOTO
W3IyYeHUSI U COJIHEYHOW TMJIa3Mbl) BXOIST B COCTaB IMPOLIECCOB, KOTOPbIE HApallMBAIOT H
KHU3HETIOPOXKIAI0T BUI0BOE pa3HOo0Opasue Hamel mianeTsl. [[puuém, reoMarauTHasi 3HEProéMKOCTh U
BapHa0eIbHOCTh CIIOCOOCTBYIOT PETYJIHMPYIOIIMM TIpoIeccaM Mo TOAJEPKaHHIO OHOCepHOTO
BH10BOTO pazHooOpasus (Kysuenos, 2011). [Togquepkuém, uto ynpapieHuyeckue GyHKIIMA MarHUTHOTO
monsg 3emnn Hauboyiee 3HAUYUMO TMPOSBISIOTCA B MEPUOABl  OOIICIUIAHETHBIX MAarHUTHBIX
HEpaBHOBECHH, OCOOEHHO, THIA:  «HUHBEPCH»,  «IKEPKOB»  (CBOCOOpPA3HBIX  «OPOCKOBY»
HaNpsHKEHHOCTH T€OMAarHUTHOTO TIOJIA), «IKCKYpPCOB» (KPaTKOBPEMEHHBIX IEPEMOIIOCOBOK 3HAKOB
MarHuTHOTO TIOJIf).

Jlo HacToAIIero BpeMEHHU, B COOTBETCTBYIONIMX HAYYHBIX KOJUIEKTHBAX, IOBOJBHO JUIUTEIHHO
00CY/1aeTCsl BOIPOC B OTHOIIEHUH OKOHYATEIBHOTO PELICHUs COOBITHS IO TOBOJY YK€ TEKYILEro
HepaBHOBecHs (NEpEeMEIIEHUs] MarHUTHBIX MMOJt0coB). [Ipoucxomsinee BcTpeyHOE JBMKEHUE TIOTIOCOB
OCYIIECTBIISIETCS C HEPAaBHOMEPHOW CKOPOCTHIO (B MOCJENHUE JBA JACCATUIETHS BapHallMd CKOPOCTU
MepPEeMEILEHUS] COCTABIISIIOT: B MUHUMYME OT 24 KM/TOJ, 2 B MaKCUMyMe — 10 62 KM/TOJ, OTMEUYEHO U
nocneaymoimee 3ameanenue 10 45 km/roxn). Ilpu 3Tom, Bc€ emé He BBISICHEHA B CBOEW CYLIHOCTH H
¢u3nKa, U «TEXHOJOTH» CaMOro mpoiiecca peanusanui. Ho o6cTaHOBKa 3HAYUTENBHO YCIOXKHICTCS,
C TIOCTYIJICHHEM HOBOTO IOKOJICHHS HaOJ0MaTeIbHON reomMarHuTHON mHpopmanuu (P. JlykesHOBa,
2014). Ocobenno BaxHOW wuHPOpMAIMEH, B TUIAHE HapalIUBaHUS OOIICIUIAHETHBIX, YXKe
peaNM3yIOMIUXCsl, yIrpo3, MPEACTABIAIOTCS CBEICHHUS, IOIYyYEHHBIE C TOMOUIbIO CIYTHHUKOBOM

cucteMbl Swarm (puc. 1), 3anmymenHoi B Hosiope 2013 roxa EBponelickuM KOCMUYECKHM ar€HTCTBOM.



Puc 1. I'pynnupoBka CHyTHHKOB Swarm Ha opoOute. J[Ba KOCMHYECKMX ammapaTa JeTsT
napajyieIbHO JpyT APYry, U TPeTUH — B MHOM a3UMyTaJbHOW IUIOCKOCTH. Takas KoHurypauus
MO3BOJISIET OOHAPYKHUTh U U3MEPUTH C BHICOKOW TOYHOCTHIO MArHUTHBIE CUTHAJIBI, TIOCTYMAIOIINE OT
Pa3IMYHBIX UCTOYHUKOB: U3 BHYTPEHHUX M BHEIIHUX CJIOEB 36MHOMN KOPBI, Apa 3€MIIH, OT OKEAaHCKUX
TEUYEHUH, BO3MYIICHUH MarHutocepsl U MOHOC(hEpHl, CBA3aHHBIX C COJHEYHOH akTuBHOCTHIO (P.
JlykbsiHOBa, 2014).

JlanHast cuctemMa 03aqadyeHa IMUPOKUM (PYHKIIMOHAIBHBIM CIIEKTPOM MPHOOPHOW perucTpanuu
HE TOJIbKO KOMIIOHEHT T'€OMarHUTHOTO TOJIsl, HO U AJIEKTPUYECKUX XapaKTePUCTUK U 1p. Pe3ynbrarsl
PEruCTPaIlMOHHON JEATENIBHOCTH Swarm aHaJUTHYeCKH HalleJIeHbl Ha MOJIy4eHHE KOJIMYECTBEHHBIX
OLICHOK BapHaluid, oO0IIel AMHAMUKH, BO3HUKHOBEHUS M HCUYE3HOBEHUS «OPTraHOB T€OMAarHUTHOTO
Tena 3eMiu», OT MAarHUTOC(EpHBIX BBICOT JO TMPHUSACPHO3EMHBIX TIIYOMH. OTH HOBBIC
WH()OPMAIMOHHBIC TPHUTOKM BIIOJIHE MPHUTOJHBI TAaKKe W JUIsi 0OoJiee JCTATbHOTO KapTUPOBAHHS
00111er0 MAarHUTHOTO TOJIs, €r0 MOAU(HUKAIIUN B IIUPOKOM CIEKTPE TEPPUTOPHATBHBIX MacITaboB (OT
OOIIEKOHTUHEHTANIbHBIX M OKEAaHHYECKUX KapT — JO JOKAIbHBIX KapT-CXeM aHOMAJbHBIX YYacTKOB).
Ho nanexo 3a paMkamu rpsaynimx 3KOHOMHUUYECKHX OLIEHOK OKa3ajJuCh PErMCTPALIMOHHBIE CBEICHUS,
CBSI3aHHBIE C Pa3pa3UBIICHCA MArHUTHOM <«BIHAEMUEH», NPABWIBHO HA3BAHHOM: «CHUKEHHUEM

HHTCHCUBHOCTH I'¢OMAarHUTHOM 3aIIIUTED).

CornacHo cBeleHUsIM, JOMYIIEHHBIM K IIMPOKOMY BEIAHHIO, (UTOrOBas KOH(pEPEHIMs, HIOHb,
2014, KomenrareH) mo pesyibTaTaM IOJYTroJ0BOH pabOTHl cHCTEMBbl Swarm (IpoaHaJM3UPOBAHBI
KOJMYECTBEHHBIE  M3MEPUTENIbHBIE JaHHbIE O  KOHKPETHO  TEKYIIMX TE€OMarHUTHbIX W

TCORJICKTPUUCCKHUX O6CTaHOBKaX), HCCIICO0BATC/IN MPUIIIIN K BBIBOAY O TOM, UTO I'COMArHMTHOC I10JIC
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HC TOJBKO MCHIACT CBOIO 3HAKOBYIO TIIOABHMXXHOCTH, HO W MCHICT CBOIO T'COMCTPHIO. OIIHaKO,

HNCTOYHHUKOM MAKCHUMAJIBHBIX TPEBOI' ABHUJIOCH TO, YTO '€COMArHWUTHOC IIOJIC 3HAYMUTCIIHEHO ocjabeBaeT

(puc. 2).

nanotesta (nT)

Puc. 2. 'eomarauTHbIC Bapualuu mojs 3a nepuoj ¢ aexadps 2013 roga mo maii 2014 roaa, no
naHHbIM Swarm. Ha pucyHke cuUpeHeBbIi IIBET COOTBETCTBYET YBEIMYEHHUIO, a TEMHO-CUHMM —
yMeHblIlIeHu o HanpsokéHHocTH B quana3one = 100 uTna (P. JIykbsHoBa, 2014).

B kimroue Hamiero paccMOTpeHHsI TpoOJieM 3TO OY€Hb IUI0Xas HOBOCTh (O KOTOpOM, KCTaTH,
W3BECTHO J0CTaTOYHO AaBHO ([Imutpues, 2012; Ky3neuos, 2011)) nmo iByM npuyuHam:

- KaTacTpo(u4ecKkoe CHIDKCHHE HANpsSHKEHHOCTH TEOMAarHWTHOTO JHIONS B CBOEH poid
«3aluUThD U

- KaTacTpopUUeCKHil POCT «CPEACTB HaMaJCHHs» — BO3pPACTaHHE COJIHEYHO-TUIA3MEHHOTO
MIPOU3BOJICTBA, B TOM 4YHCIE U 3a cu€T BoznehcTBUS DHA (PHEpro€éMKHX HEUTpPaIbHBIX aTOMOB) U3
Mex3BE31HOM cpensl (M3monenos, 2005; JImutpues, 2014 (0))).

KonkpeTHble u3MepuTeNbHbIE aHHBIE YOEXKIAIOT HCCienoBaTeslied B TOM, YTO TOJBKO 3a
nocneanue 15 xaractpodpuueckux net (JlykpsnoBa, 2014) mpousonuio yparaHHoe (B CpaBHEHHH C
HayaioM XX-r0o B€Ka) CHIDKEHHE HaNpsOKEHHOCTH reoMarHutHoro monst. [lpu  3ToMm,
3apEeTUCTPUPOBAHHOE CHIDKEHUE UIET U KpaiiHe HepaBHOMEPHO (puc. 2). OTME4eHO, YTO Ha IIJIaHeTe, B
cpelHeM, CHHUKeHHe nmpousonuio Ha 1,5 %, a B Oonbiiom pernone bpasunbckoit MupoBoit anHomanuu
Ha 10 % (!), T.e. Ha 3TOH TEPPUTOPHM «pa3MarHM4MBaHue» 3eMid UAET B 6,7 pa3 Ooiblle, YeM B

cpenneM. Bc€ ke 10 HacTosimiero BpeMeHHM Ha 3emile TOCHOJICTBYET AMIOJbHAas (CeBep, Ior)



COCTABJISAIONIAs] MATHUTHOTO TIOJISI, XOTS YK€ OTMEUYAeTCsl 3HAYUTEIBHBIN pOCT (PyHKIMOHAIBHOW POITU
T€OMAarHUTHOTO «4ETBIPEXIOIIOCHUKA»; YBEIMYNBACTCS 3HAY€HUE MUPOBBIX MarHUTHBIX AHOMAaJIMH:
Kananckoit, Bocrouno-Cubupckoii, Ilpuantapkriuueckoil (Bce — MONOXUTENbHBIE) U bpasuibckoit
(oTpuUATETBHOI).

OtHocHTENbHO OO MarHUTHOM HHEPro€MKOCTHM 3eMJIM MPUHMMAIOTCS ceiuac Takue
YHCIJIOBBIC 3HAYECHUS:

- Hanpspk€HHOCTH 1ot B 30000 HT 1u1 5KBaTOpHAIbHBIX OLEHOK (TJ1€ BEKTOP MOJIs HAalpaBJieH
TOPU30HTAIBHO K IOBEPXHOCTH);

- Ha IOJIIOCAX, IJIeé BEKTOpa HAIpPaBJIEHbl BEPTUKAJIBbHO, HANPSXKEHHOCTH IOJSI OTMEYAETCs B
npenenax 60000 aTm.

[ToguepkHEM TakXke, UYTO «TeXHOC(EepHas MAarHUTO3ALIUIIEHHOCTH» OT MPHUPOJHBIX MOJEH, Mo
CBOEH HaNpsKEHHOCTHU, JaXKE€ MO CBOUM YCPEIHEHHBIM OLIEHKAM, HA MHOTHE MOPSIKU MPEBOCXOAUT
€CTECTBEHHbIE T'€OMAarHUTHbIE MAaKCUMYyMbI. TO e€cTb Mbl XKHUBEM (JIO[U, >KMUBOTHBIE, PACTEHUS) B
ropoaax-CKopoBapkax — CBOe0oOpa3HbIX «cBepxmnomtocax» ([murpues, Iluros, 2003; Ka3nauees,
JmutpueB, Munrazos, 2007). CormacHo (Kysuernos, 2011), kBaapymosibHash COCTaBJsIOIIAs
TE€OMarHUTHOTO TOJI MOCTENEHHO U JOCTaTOYHO OBICTPO (HECKOJBKO COT JIET) BO3BMET Ha cels
YIOPaBISIONIME MarHUTHbIE (DYHKIMM, U OHA K€ pacHpeleNuT Npu3eMHyro paauanuio. [Ipuuém, sta
«paclpesieNuTeNbHas pajnaloHHas KBOTa» OyJeT BeCbMa HEPaBHOMEPHOW; HAaNpHMep, BO3AYyILHAs
MIpU3EMHAas paguanys Ha TepPUTOPUH 1ora A(QpHUKH, COTIacHO pacuéTHON MOJIENH, BO3PACTET I/1e-TO B
yeTplpecTa pa3. He Hago momarath, 4To «3TO XKe Oecrpenen», yXe celyac Ha TEpPPUTOPHUU
KOHTUHEHTaJIbHOW bpasmnny nMerorcs ydyacTku (MO IJIOLIAAM B JAECATKH KBAaJIPATHBIX KHUJIOMETPOB),

Ha KOTOPBIX MPHU3EMHBIH €CTECTBEHHBIM pajavaiMoHHBIA (GoH yxke mpe3onaéH B 150-180 paz (!).

TpynHo cornamarbes, HO 3TO (akThl, YUCIO M pazHOOOpa3ue KOTOPBIX PAcTET, Mbl YXKE JKUBEM B

MIepUOJ_HapallMBaHUS PE3YJILTATOB OT BIUSIHMS «HOBOro MarHMTHOro mopsjaka». MHTEHCUBHOCTh U

TpeOOBaTENBHOCTh  3TOTO  MOpPAAKAa JopacTaeT A0 MpsAMOro  OMO(U3MYECKOrO  KOHTPOJIS
MOIU(UIHPYIOMIETOCS, TOKE HOBOTO, BUJOBOTO pa3sHo0Opasus Ha 3emie. U 310 He Korna-To, a mpsiMo
cenyac. ..

2. Mo yHKIMOHAJBbHAS POJIb T€OMATHUTHOM MHBEPCHM.

Bcé BblmenepeuncienHoe, He BaBasCh B MPOQECCUOHATIBHBIC IE€TAN U TIIyOHHBI, 0€3 BCAKUX
HATSDKEK «rOJIOCYET» 3a HapacTaloIlIyl0 BEPOATHOCTh MMEHHO mnojiHoM MHBepcun ['eOMarHMTHOTO
[Tons, KOMX MarIeOMarHUTOJIOIM HACUUTHIBAIOT HEMHOTUM 0oJiee YEThIPEXCOT (YUCIO OOHAPYKEHUS
KOTOPBIX, CO BPEMEHEM, XOTh M YMEHBIIMJIOCh, HO HE MpeKkpaTmiioch). ClieayeT CHOBa OTMETUTh, YTO
TPAeKTOPUHU TEPEMEIICHUSI TOJIOCOB CTPOro (UKCHpOBaHbI (puc. 3), ¥ MO MHOTMM HpU3HAKaM

TCKYHICC NMEPEMEIICHUE ITOJTIOCOB IMMPUACPIKNUBACTCA Y3aKOHCHHBIM TPACKTOPHAM.
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Puc. 3. Tpaccel npeiiha MarHUTHBIX TOJIOCOB B Tepuoabl mHBepcHil. Ludpsl — rinobanpHbIC
MarauTHbele aHomanuu (Kuznetsov, 1999).

XoTa B MOCJTENHUE J1Ba TOAA OTMEYAETCS, YTO CEBEPHBIA MOJIOC JApe]yeT CyIIeCTBEHHO Ha
3amajZ, HO MBI 3TO OTHOCHUM 3a C4€T Bc€ emié oduIuanbHO HE TNMPHU3HAHHOW cucteMbl Hubwmpy,
npeObiBarortieii B CoTHEYHOM cucteme . HeoOXoquMo Takke 00s3aTeIbHO YYUTBHIBATh KOMIUIEKCHBIN U
oOIIeIUIaHeTapHbI XapaKTep I€OMarHUTHON MHBEPCHM, T.€. CJeIyeT MOHMMaTh, YTO JIBUKETCS HE
TOJIbKO «TOJIMMBI MarHWTHBIA 3apsi» JaHHOTO 3HAaKa, a IepeMeniaeTcs BeCs Teopu3nueckas
SHEpreTUKa M OOCTAHOBKA, PETMOHAIBHO CONPSDKEHHAS C MArHUTOEMKOCTBIO JUIOJIBHOTO 3apsja.
[Ipexne Bcero, ciaeayeT y4YeCTh peabHBIA MPOCTPAHCTBEHHBIH OO0BEM TOJEBOM (TIOMFOCHOM)
MarHuTocoieprKalei OTAeIbHOCTH (CaMOro «MarHUTHOTO TeJa»), KOTOpas 3aHUMAaeT IPOCTPAHCTBO B
MWIUIHOHBl KBAJpPAaTHbIX METPOB M TIPOCTUPAETCS HA BBICOTHI B THICSYM KHJIOMETpPOB. Benp
BEPTUKAIbHBIE HM3MEPUTEIbHbIE MAarHUTOMETPUYECKHE pa3pe3bl IOKa3bIBalOT, 4YTO Muposbie
MarHuTHbIE aHOMAJIMU MarHUTOMETPUYECKH MTPOCIIEKUBAIOTCS 10 BBICOTHI B IBE THICSIYM KUJIOMETPOB.
Otmerum, uTo «oTpunarenbHas» (oxoso 23000 uTn) bpasunbckas MUpoBass MarHUTHas aHOMAaJUsS

SABIISICTCS OTJCNIbHOM Tpadoii 3a00T 1151 0OUTaeMbIX KOCMUYECKUX CTaHIHi (¢ BBICOT 600 KM).

" Cucrema Hubupy COCTOMT M3 IEHTPanbHOH (0JHOMMEHHOH) MIAHETHI, TUTIOC CEMb CITyTHHKOB, Ha
JIBYX W3 KOTOPBIX CYIIECTBYIOT (IOAT0 ¥ OJaromnojy4yHo) BBICOKOPA3BHUTHIE (TEXHOTCHHO)
LIMBUJIIN3AIMY; TUTIOC OTPOMHOE CKOIUICHHE BCSKOTO XJIaMa U OOJIOMOYHOro MaTepuaia (B KauecTBe
CBOCOOPA3HOrO «XBOCTa»). Takke XapaKTepHO, YTO TOCIOACTBYIONIEE 3aKOHOJATENbCTBO JIIOAEH
3emiu, 1a U caMa COBPEMEHHAs ITUBUIIM3AIINS, IPSIMO BBITEKAIOT U3 HUOMPYAHCKUX BO3MOXKHOCTEH U
neneir (Komemec, 2001; Cwurumn, 2010). Orcioma, ¢ omopoil Ha OubIelCKHe PEKOMEHIAIUU |
MIPENUCaHus, HA 3eMJIe THICSYENETHUIMHI CO3/]aBAIOCh B PETUTHO3HOM OOpaMJICHHH BCE TO, UTO HBIHE
Y 3aHUMAaeT peajbHOe CYIIECTBOBAHUE BCETO YEJIOBCUSCTBA, HAIICIEHHOTO aqMUHUCTparueii Hubupy B
CBOIO TIONb3y, BIUIOTH JIO YHWYTOXKCHHS IUIaHeThl. OTcoma W WHQPOPMAIMOHHBIC 3ampeThl, U
Pa3BEPTHIBAIOLINIACS TParu3M JIIOACH.



Ocobast onrTnyeckas (EHOMEHOJOTHS BO3HHKHET (BepHEe, YXKE COBEpIICHHO YCTOWYMBO
MPOSBIISIETCSI) B BHUJE CBETALICHCS TATa-ABpOpHI M B CBSI3U C TeHEpalUed «XOJIOJHOIUIa3MEHHBIX
MarHuTHBIX JIOMEHOB» B IPOCTPAHCTBE Ha BBICOTax MarHutocdepsl 3emian. Bmecte ¢ yxomom
CesepHoro marHuTHOTO nostoca ¢ Kananckoro apxunenara (puc. 4), yXOAuT U OKpPYXKaroIasi ero 30Ha

MaKCHUMAJIbHOT'O CTOKA 3apAKCHHBIX S9HCPTUYHBIX YaCTHI U3 BBICOKUX MaFHI/ITOC(bepHBIX XpaHUJIAIL.

Puc. 4. 3apeructpupoBaHHbIe TOI0XKEHHUS CEBEpHOTO motoca B Teuenne 1831 — 2007 romos (cornacHo
uccnenoBanusM Institut de Physique du Globe de Paris). Mcrounuk: http://www.infokart.ru/magnitnye-
polyusa-zemli-smeshhenie-magnitnyx-polyusov/.

Kpome Toro, Bo3HuMKasim u emi€é BO3HUKHYT HEYCTOMYMBBHIC (IIEpEMEHHBIE) HOHOCHEpHBIC
JIEKTPOTOKH, KOTOpBIE €II€ U Mocelyac JIOKaJM30BaHbl HaJl MaTEpPUKOBOW yacThio KaHanael U nuib
BPEMEHAaMH BBI3BIBAIOT (PMHAHCOEMKHE <«AJIEKTpOIepenonoxu» (Hampumep, mapT 1989 r.) 3a cuér
reodgexTuBHBIX Benbimek Ha Comane. Tak 4To, IO Mepe CMEIICHUSI MarHUTHOTO TIOJII0Ca B CTOPOHY
Cubupu (MpeanoyIoKUTEIPHO — Ha MbIC UYENIOCKHMHIIEB), «MarHUTO3a00ThD» KOCHYTCs Poccum B
MIOJTHOM Mepe, U SHEPro€MKHe dHepreTudeckre MH(QPACTPYKTYphl BIIOJIHE MOTYT ceOsl HEe OmpaBAaTh
(0coOeHHO, ecaM YYMUTBIBATh T'€0JIOrO-reo(u3ndecKyro crenuduky Hamero 3amoisipbs). B cBszu ¢
STHM, HAJ0 CEPhE3HO M ONEPATHBHO MEPECMOTPETh POCT HEBO3JEPKAHHOTO AIKOHOMHYECKOTO
ONITUMH3MA B CIICHAPHUAX U YUCIIAX...

Hapsny ¢ mmMpoko M3BECTHBIM MEpEeYHEM 3a7ay, MPUXOJAIIUXCS Ha MEpUoJl CTAaHOBICHHS
HoBoro MarHUTHOTO MOpsiKa, FTEHEPUPYETCS U P COBEPIICHHO HOBBIX MPOOJIEMHBIX TOCTAaHOBOK. J10

HACTOSIIIETO BPEMEHH BCE €lIE paCTET HESICHOCTh «B MOBEICHUNY» CKOPOCTHOIO CHHYKEHUSI MAarHUTHOU
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HalpsHKEHHOCTH OTPULIATENIBHOM bpasmnbCkoil MHpOBOM aHOManMM. TpeBoxkamie Majao H3y4eHbI

6I/IOC(1)epHI)Ie HOCICACTBUA TI'€OMArHHUTHBIX HHBepCHﬁ, H, HAKOHCI, COBCEM «HCBECPOATHBIMN)

ACHBIropacCriopaauTeIIsIM KaXyTCsl IMOCTAHOBKH 3a/ad, KacCaromuecCsa HCI/IXOd)I/I?»I/I‘leCKOFO 3J0POBb

UYenoseuectna B [lepexonnsiit [lepuon (k 3ToMy BOIPOCY BEpHEMCS TAJIbIIE).

OO1ernaHeTHbIe OCAEACTBHUSI MHBEPCUHM MArHUTHOTO JIUIIOJIA 3€MJIH, 10 MEPE BO3pacTaHUs UX
OUEBUJIHOCTH, BCE OoJiee MHTEPECYIOT HCCleAoBaTeNeii-parMaTuKoB. MeHstolleecs HalpaBiIeHUE
MarHMTHOTO JHINOJNIA 3€MJIM YK€ «II€peMarHu4MBaeT» U MUpOBbIE MarHUTHBIE AHOMAJIMM M, TAKUM
MyTéM, OKOHYATEIbHO CHIXKAET €€ MAarHWTHYIO 3alluTy. JTa MEepCHeKTHBa MPSMO CIIOCOOCTBYET
pacTyuieMy  KOJMYECTBY  paJuallMOHHOTO  MaTrepuana  (MOHbBI,  IPOTOHBI,  AIJIEKTPOHHI)
OecIpensaTCTBEHHO NMPOHUKATh B IIPU3EMHYIO aTMOC(hepy U Ha MOPAIKU MOBBIIATh €€ PaJOaKTUBHBIN
¢oH. Ilepectpoeunble MIaHETOMU3NUYECKHUE IPOLECCHl YK€ IMOJHBIM XOAOM HAYT HE TOJBKO Ha
KOPOBBIX, HO U Ha MaHTHHUHBIX TNTyOMHAX. DTO OJJHO3HAYHO 3aBEPSIETCS pacTyllel SHEPrOEMKOCTBIO U
pa3HooOpa3ueM CeHCMHYECKMX M BYJIKAHMYECKHX IIPOIECCOB, a TEKTOHMYECKHUX — BIUIOTH [0
pa3ABMIKEHMs 36MHOI KOpbI, 0COOEHHO B 30HAX ILBOB. YK€ MEHsAETCs (pOopMa M BBICOTA I'€OU]a, UYTO
BBI3BIBACT  IepepacnpeneieHne ruapochepsl B 1eqoM  (perMoHajJbHbIE UM JIOKAJbHBIE
KaracTpouueckue NoabEMBI BOJBI), YTO, B CBOIO OdYepeab, TpeOyeT MOCTPOCHUS HOBOW KapThl
Ha3eMHOT0 (IIOBEPXHOCTHOIO) IMepepacnpeaeieHuss BoAbl U cylmd. Bcs ara maHeronepecTpoika
COIIPOBOKIAETCS YUALAIOIIUMUCS BBICOKOIPAJUEHTHBIMY 3HAYCHUAMHU TEMIIEPAaTypHBIX BapHauui (¢
ammmutynoit 1o 100 °C) mnokaszateneil moBepxHocTu 3emiu. Bcé Gonee SBHBIM M YCTOWYHMBBIM
CTaHOBHUTCA TpeH] obuiero arMocgepHoro noterienus. [loxuepkném, uro aist teppuropun Poccun
XapaKTepHO OIepeXarollee B pas3bl CcpelHe3eMHoe mnoTerieHne i CeBepHOro moJylapus,
BCIIOMHMM 3HAaMEHUTHIM TemioBol «CHOMPCKUW OBalm», B POJIM HOBOTO IOJOKUTEIHLHOTO
KIuMaroctabunusupytomero ¢akropa (Amutpues, 2012). DT, U MHOTHE JApPYrHe TpPEBOKHBIE
npupoaHble  (akTel mpeoOpa3oBaHus cpeabl obutanus, no3pomuan E.JM. Hlemsxuny u C.C.

LpirankoBy BBICTYNIUTH ¢ TakuM 3asBierurem (2009, c. 1004):

«B n000m ¢iaydae siCHO, UTO NMpPoLeCC HAYAJICH, U HE B CHMJIAX Y€JI0BCKA €0 OCTAHOBUTD.

Ceiiyac JKM3HEHHO HeOOXOAMMBIM SIBJSCTCS NOCTPOCHHE HAYYHOI0 IMPOrHO3a mporecca
o0pa3oBaHusi H3MEHEHHUs] M MHBEPCHM MATHMTHOIO TI0JI1, a4 TaKKe TMPOEKTHPOBAHMUS
COBEPLICHHO HOBOM CHCTEMBbI 3allIUThI YeJI0BEe4YeCKON HUBUIM3ALMHU OT MpeKIe HeObIBAJIOIO B eé
HCTOPUM (PpaKTOpa HEOAOJIUMON CHIIBI HA VTUTE/ILHBIN nepuoa BpeMenn». (Iloquepkuyro, A./1.).

Kax Bugure, akanemuk IlleMsikuH MJOBOJBHO OJHO3HAYHO BBICKA3ajCsi B OTHOILICHUU
CyJIbOOHOCHOCTH, HEOTBPATUMOCTH M OJHOBPEMEHHO MAaJIOW3BECTHOCTH IpoOLEcCa Ie€OMarHUTHOM
uHBepcuu. U1, Oynyun HenpeB30HAEHHBIM, MO PsALY BOIPOCOB, HIAXTOCTPOUTENIEM, OH CBOM ONTUMHU3M
Ha OJIaromoy4HbIi UCXO MAarHUTHOW MHBEPCUU CBS3BIBAII CO «CTPOUTEIBCTBOM IO/I3EMHBIX TOPOIOB
C JIOJITOBPEMEHHBIM JKH3HEOOECIIEYeHHEM». YCIeX, B CBOIO OYEpelb, CBA3BIBAICA C MOJIHBIM

rOCyapCTBEHHBIM MPHOPUTETOM I pEIIeHUs 3aJad CO3JaHusl MOJ3EMHBIX COOPY>KEHUH.
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CoOCTBEHHO, TIO CYTHU, 3TO CTPOUTEIHCTBO Pa3BEPHYJIOCH ITOBOJBHO HaBHO (€m€ B IIyMEpPCKO-
xanneiickue BpemeHa (Kownemec, 2001), a ocobeHHO, TOCIEIHHME TPUIIATH JET) s (HUHAHCO-
MOJIMTUYECKON DIIUTHI KPYMHBIX rocyaapcTB. Ho, mo mepe u3yueHuUs W peanusaluyd 3TOro MOoaXoAa
«CTIaCeHUS», BCKPBUIUCH I'yOUTEIbHBIE OMACHOCTH M IS MOA3EMHBIX IOPOJIOB, KOTOphIE emé Ooiee
KECTKUE M HEYMOJIUMBIE, YEM JUIsl «HA3€MHBIX MMOBEPXHOCTHBIX» ropojoB (ponroxureneit). O0 atux
BO3MOXXHOCTSIX TIPEBpAIICHHUs TOPOAOB B APOOJIEHHBIM MaTepual HE TOJIBKO 3HEProEMKUMHU
BHYTPUKOPOBBIMHU TpOIlECCAMH, HO W OTPOMHBIM CIEKTPOM pPa3HOOOpa3Hil TEKTOHUYECKHX
BO3MOKHOCTEH: CJaBIMBaHME, pPACTSHKCHHE, WCTHpPAHHE, BOJOYECHHE, NEepPerpeBbl, 3aTOIUICHHE,
TEKTOHUYECKHUE JIPOKAHMS HENENbHON IUTEIbHOCTH (coTpsiceHust 2,5-3,5 OGanna mo MarHuTyne),
MOIIIHbIE TMOJ3E€MHBIE T'PO3bl, MpeJesibHas 3ara3oBaHHOCTh U T.J. TeM He MeHee, BUAMMO, HE OJHa
COTHSl «IOJ3EMHBIX >KHUIBIX OJIOKOB» YK€ COOpyXeHa, oco0eHHO B ropax. [lomurpenurunosHoe
ynpaBieHue, emeé ¢ Aaiékod IPEeBHOCTH, MOJHOCTBIO YIPABISET M OPUEHTHPYET MO3HABATEIHHYIO
NEeSTENIbHOCTh (€CTECTBEHHO, M NPAKTHUECKYIO JAEATeNbHOCTh) Jtojed 3emnu. MmeHHO ¢ 3Toi
cnenuguKoil ymnpaBieHUs CBA3aHa M «(pUHAHCOBas IMOroJa» TEKyIeH, C SBHBIMU MpPHU3HAKAMU
¢unanpHOM, [{uBunuzanuu. OTciofa ke TO3UPOBaHHWE M OTOOp CBeIeHU# Uisi MH(OPMALMOHHOTO
MUTAHUsl HAceJIeHHs Halllell MiaHeThl B Hacrosiee Bpemsa. Ho, eciu Obl TONBKO OTOOp pe3ysbTaToB
IS TETICBU30pay», a BeAb dYP(PEKTUBHOCTH (PMHAHCOBOTO YIPABICHUS BHIOOPOM 3aJ1ad, TIOJIJICIKATIX
MPUOPUTETHOMY pELIEHHUIO, [aBHO JHUIINWIA CaMOCTOSATEIbHOCTH HMEHHO HAy4YHBIM MOAXOI H
3aMEHMJIa «IKOHOMHYECKHM IIOAXOJOM» B TO3HaBaTeNbHBIX mporeccax. [Ipokaza oOoramieHus
IUIGHWIa ¥ 00eCCHIMIAa 4YeJOBEYECKH AyX W TJI00ajbHO, M TOTAJIbHO. MBI 3HaeM O BEJIHKOM
pa3Hoo0pa3uy YKOHOMHUYECKUX BBITOJ] X HE 3HAEM O MHOXAIEMCSI pa3HOOOpa3HH pa3HOMACIITAOHBIX
yrpo3 st camoit JKu3Hu... Kcrtatm, Ha XpOHHMYECKYIO HEIOM3YYEHHOCTh (U3HUYECKON CyTH

MarHiTHOTO TIOJISl IOBOJILHO OJJHO3HauHO yka3biBan B.B. Ky3uenos (2011, c. 159):

«IIpupoga MarHuTHOrO NMoJisi 3eMJIM OCTAETCS HEM3BECTHOM, HECMOTPS HA MHOTOJIETHHE U
MHOTOYMCJIeHHbIe YCWJIMA HuccienoBarteseil crpan. Kak u3BecTHo, 3Ta mpodjeMa cunTaercs
npoodJemoii «<nomep 1» B pusuke 3emuan».

B TakoM ke KpUTHYECKOM IOJIOKEHUH, MO OTHOIIEHUIO K OCBEJIOMJIEHHOCTH YYEHBIX 00
HWCTOYHHKE TJIABHOT'O T€OMAarHUTHOTO T0JIs1, HaxoauTcs U (Akcénos, 2014, c. 12):

«Uto kacaercsl reoMarHeTM3sMa, KakK SIBJeHHSI NPHUPOABI, JJIsi KOTOPOro, Mo Halemy
MHEHHUIO, TJIABHOW Npo0JeMoOil SIBJAETCH BCE-TAaKM NMPo0/aeMa MOMCKA HMCTOYHHKA TJIABHOIO
TeOMATHUTHOI'O MOJISAA M 3JIEKTPOMATHHUTHOIO 10JIsl, €r0 BapHalMii, TO BbIsIBJICHHE HCTOYHUKOB
3eMHOI'0 JIEKTPOMATHUTHOIO MOJISl — €CTh JaBHsAS U HepeléHHas MpolJeMay.

OTH BBICKA3LIBAHUS OpUBCACHBI JIA TOTO, yTOOBI M30€KaTh ONTUMUCTUUECKUX JIOBYUICK, THUIIA

IIUPOKO3aXBAaTHOW M YOUHCTBEHHON (OpMyIUPOBKHU: «BbUTH OBl IEHBIW — OCTATLHOE MOKYIIACTCS, —
HO, KaK TOBOPUTCS, — «y’K€ JOMOKYNaINUChy... Kpome Toro, BeJb cilielyeT YUYUTHIBATh €lIE U BHEITHHE
KOCMHYECKHE MarHMTHBIC BO3JelcTBHS OmmkHero u  jpansHero (I'amakrmueckoro) Kocmoca
(bapenbaym, 2008; M3monenos, 2005). K coxanenunto, XpoHUYECKH HE oOpallaeTcsi BHUMAaHHE Ha
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TEXHOTEHHOE TIOJIHOE «TepedopMaTupoBaHie reoGu3ndeckoro GyHKIMOHUPOBAHUS MATHUTHOTO TTOJIS
3emum» ([Imutpues, Ne 3, 2014).

YTBepauBIIMCh B (akTe (PyHAAMEHTAIbHBIX 3€MHBIX IUIaHETO(QU3UYECKHX HpeoOpa3oBaHuil,
1enecoobpazHo, B KauecTBe MH(OPMAIIMOHHOTO HUTOra, IMPHUBECTH HEKUH OTYETHBIA MEpedyeHb
ornoBemEHHBIX coObITHH. Kak u B mpenmectByromux padorax (Amutpues, 2012, 2014 (6)), MBI B 3TOM
nepeyHe He OyJeM oOTJaBaTh MPEANOYTEHHE «YHCTO HAYYHBIM» WIH «YHUCTO CEHCUTHBHBIM
COOOILIEHUSM.

3. Havuynoe undopMannoHHoe pacliupeHue.

HayuHyio mocienoBarenbHOCTh, B TOM YHCIE M IPOTHO3HBIX, COOOIIEHUH Ienecoo0pa3sHo

HayaTh C JUIMTEJIbHO W II€JICHANIPaBJICHHO 3amaiadyuBaeMoro, co crtopoHsl CMM, mpormecca —

T'C€OMArHUTHOM MEpEIOIIOCOBKHU (I/IHBeDCI/II/I). I/IJ'II/I, Bcé emé BO3MOJXHOT'O, 3KCKYPCa — BCKOBBIX

W3MEHEHUH MarHMTHOTO MOJs 3€MJM, BIUIOTH IO €ro IOJIHOTO NpPOXOXKJAeHus. B aToM ciydae
OCYUIECTBJIIETCS. T€OMAarHUTHAsI 3HAKOBas MEPEINOJIIOCOBKA, NMPU KOTOPOM BCKOpE (MOXKET, U 4Yepe3
HECKOJIbKO ThICSIY JIET) MAarHuUTHBIE IOJIOCA BHOBb BO3BPAILlAIOTCSI B CBOE HCXOAHOE COCTOSHHE.
bmwkaiiimumii K Ham, U3 COCTOSIBIIMXCSI BOCBMH, [0 BPEMEHH, IKCKYpC («aTpyccusy») npousomén 2700
ner Hazan. ['eounBepcum (BbIsBIEHHbIE bpronecom emé B 1906 romy), AOCTAaTOYHO HAAEKHO
BCKpBITbIE [AJ€OMarHUTOJIOIAaMH, IIOAYMHEHBl YCTOWYMBBIM 3aKOHOMEPHOCTSM M, COIJIACHO
(Kysnemnos, 2011, c. 186):

«ITonyepkHéM, YTO BbISIBJICHHAs COBOKYNHOCTH IFeOMHBEPCHIl MArHUTHOIrO moJs 3eMJin
yKa3blBaeT Ha TO, YTO TPAEKTOPMHU IepeMelleHUs] MATHUTHBIX IOJIIOCOB HA NPOTSKEHUH

U3YYEHHON TIeoJIOTMYecKO HMCTOPUHM, MPOMCXOAWIH IO CTPOro OmNpeaeJéHHbIM MecTaM IO
3eMHOIi MOBepXHOCTH (puc. 3)».

I/ITaK, npoaoJKUM, B MPCANOJIOXKCHUH, YUTO cedyac HMEET MECTO npiaMas IMOJAPHOCTb
MAarovMTHOrO IoJigd, TO YKC, IIpU I[aHHOfI BCIIMYUHC pCain3alluil T'COMHBCPCHU MATrHUTHOI'O I10JIA

3eMiIH, yBEpeHHO BbIsIBICH (DAaKT NOBBIMIEHUS TEMIIEPATypHOTO 3HAYEHUs TOPHBIX MOpoJ (Tpu

JOCTIDKEHUH, OCOOCHHO, 00paTHOW moisipHOCcTH). ClemoBaTeNbHO, «pa3pa3uBIIasiCs» COBPEMEHHAs
WHBEPCHUSI MarHUTHOTO T0JIs1 3emui (TIepexo ] OT MpsMON K 00paTHOW HaMarHWYEHHOCTH) HEU30EKHO

COIIPOBOKAACTCA PE3KUM H 3HAYWUTCIBbHBIM MOBBINICHUCM TEMIICPATYPLI U HpI/I3eMHOI7I aTMocq)epLI,

pUYEM KpaliHEe HEPABHOMEPHO 110 BCEH IIOBEPXHOCTH HAIIEH IIAHETHI.

HauaBmeecs B 1850 r. (= 5 71eT) BEKTOpHOE MEpPEMEIIEHWE MarHUTHBIX IOJIOCOB 3eMJIU
HaBCTpedy Jpyr Apyry OCYLIECTBISIETCS, KaKk ObUIO ONOBEIEHO BBIIIE, 3aKOHOMEPHO, MO0 OOBIYHON
Tpaektopuu (puc. 3). HampaBiieHue ABMKEHMs IOJIOCOB IOKAa BBIIEP)KUBAETCS MO CTAPOU CXEME;
CKOPOCTb )K€ TIOJIOCOB peaau3yeTcs KpailHe HEpPaBHOMEpPHO. OTa HEPAaBHOMEPHOCTb HAJEKHO
YIOPAaBISETCS HE TOJIBKO JIOKAJIbHBIMU (HAaIpUMEp, MarHETUTOBBIMU M T€MaTUTOBBIMU CPEAHUMHU U
KPYIIHBIMH MECTOPOKACHUSAMH JKejle3a), HO U MupoBbIMH MarHUTHbIMH aHoMmanusMu (Ky3zHeros,

2011). Temnorenepauusi B aTMoc(epe BO3HUKAET U OT T'€OMAarHUTHBIX BO3MYILEHHUH, Jaxe cpeaHen
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nateHcuBHOcTH  ([TymoBkmH,  PacmomoB, 1992).  MarHutoBo3MymieHUusT  MOAUDHIUPYIOT
TEPMOJAMHAMHKY aTMocepbl Ha IUION[AAM JTAaHHOW MarHuTHOW aHomanuu (Hanmpumep — Kypckas
MarautHas anomanusi). CormacHo (Newitt et al., 2002), B 2001 r. ckopocTh IBHXKEHHS TOIIOCA B
ceBepHOM Todymapuu mnepenuia 3a 50 km/rox (poHOBBIN ke apeld, B OTCYTCTBHE HHBEPCHH,
cocraBisieT 3-4 cm/ron). CyMMapHas CKOPOCTh COJIMDKEHHS TIOJTIOCOB MPAKTUYeCKH mepenuia 3a 70
km/ron yxke B 2004 roxy. C y4€ToM 3TUX M APYTUX JAHHBIX O CKOPOCTH JIBFDKCHHSI TOJIOCOB, BCE
0oJblliee YMCIIO MAarHUTOJIOTOB (M MBI, B TOM YHCIJIE) MOJAralmT, YTO HMHBEPCUS MPOU3OHAET yKe B
XXI-om Beke. JlOBOJIBHO CIAEpPkKAHHO, OTHOCHTENBHO NMPUYMH T'€OMHBEpCHM BbIcKaszaics u [lapkep
(1982, 4. 2, c. 83):

«B sgape 3eMJII/I, rie mMajas CKUMAEMOCTb PaCIVIaBJCHHOro MeTa/lsia MCKJIIYaeT
MArHuTHYI0 J1aBY4€CTb, MMO-BUIMMOMY, [JOCTUIacTCd PABCHCTBO MCEXKIAY IMNJIOTHOCTHIO

MAKCBEJUIOBCKMX HANpsiKeHuid B*/8m M 4acTbi0 KOPHOJIMCOBON CHJIbI, HECKOMIIEHCHPOBAHHOM
AaBJICHHEM.

CayuaiiHble BHe3alHble H3MEHEHHsl HaNpaBJIeHUs] NOJsI 3eMJIM TOBOPAT 0 TOM, YTO 3TO
PABEHCTBO MOKeT MHOIA HAPYHMIATHCSH, HO 00JbIIYK) 4YacTh BpeMeHH (0K0J10 99%) moJsie Ha

MOBEPXHOCTH B JIIOOOM cjydyae MMeeT AUMOJIbHBIIE BHI W HANpsiKEHHOCTH okoao 0,6 Iex.
(ITomuépxnyTo, A.11.).
B03MOXKHO, 4TO «YUCTO (PU3UUECKU» ITO UMEET MECTO B JACHCTBUTEIHLHOM MPOIIECCE HHBEPCHU

MarHuTHOrO Moy 3eMJM, HO TJe 3/1eCh IBMXKYIIHME CHUJIbl MPOLECCOB (BKIIOYas MU KOCMHUYECKHE)
npuynHHOrO psga?  Beap 3emns — cucreMa OTKpbITas M, Kak Mbl yOexnaemcs, KpaiiHe
HEpaBHOBECHAas, a, B JAHHOM CJyyae, 3TO HEPAaBHOBECHE CTPEMUTEJIBHO HapacTaeT U H3-3a
TE€XHOT€HHBIX CHJI, CTPOSLINX «HAII HOBBIA MUP».

HapamuBanne ckopocTeil IBHKEHMS T€OMAarHUTHBIX IIOJIOCOB 3acTaBIIIET «IIPOCKaKUBATh
COIPOTUBIICHUE» MArHUTHOM HANpsKEHHOCTH MUPOBBIX MAarHUTHBIX AaHOMAluid, KOTOpBIE, B
KOHEYHOM HTOTe, B3auMHO aHHUTHWIINPYIOT (Kuznetsov, 1999). OTu BuabI MarHUTHOIO HEPaBHOBECHSI,
B UTOT€, IPUBOAAT K 3aHYJICHUIO HANPsSHKEHHOCTU TUIOJBHOM COCTABJISIOLIEH N€OMarHUTHOTO IOJIS
3emun. Tak BO3ZHUKAET «HOBBI MAarHUTHBIN MOPSIOK», KOTOPBIN, HAa MEPBBIX dTanax, OyJIeT He CTOhb
karacTpoduueH. B cranaapTHOI MOJieTu TeOMAarHUTHOTO 1OJI UMeeTcs 3HauuTenbHoe (ecau He 90%)
KOJIMYECTBO PA3HOOOPA3HBIX HESCHOCTEH, B TOM YHCIIE W B OTHOUICHMH MAarHuTHBIX MHPOBBIX
Anomanuii. B ortHomennun BoctouHo-Cubupckoit MupoBoit MarHuTHOH AHOMaluu HMeeTcs
sameuanne B (Arau Mora, Becripenensrocts, gacts I, c. 139, § 361):

«ECTbh 0IHO MeCTO, I/le MArHUTHAS CTPEJIKA HUKOIIA He YKJIOHSAeTCs: YUYEHbIe 3HAKT, YTO
OHO B A3uM. Mbl Ke pacliupuMm 310 noHnManue. KoHeuHo, Ha 1I1aHeTe ecTh (DOKYC, KOTOPbIii

nputaruBaerca KocMuyeckuM MarHuTOM H AEPKUT BCE€ HUTHU YECJI0BECUYCCKOI'O o0Jqara. SIBiaenne

atoro LlenTpa naér pasuosecue 3emiiex». (Iloguépkuyro, A./L.).
3nech 11enecoo0pa3sHO OTMETUTh Ba)KHOE CBOMCTBO MAarHUTHOIO MOJIs 3€MJIM, a UMEHHO —

cnocoOHOCTh K camoreHepauuu. Emé B Hauane mpounwtoro Beka JDx. Jlapmop cymen Bo30yauTh

MarduTHOC I10JIE ABUKCHHUCM Sapﬂ}I(CHHOfI KUIKOCTHU (I/I IJ1a3MBI, B HOCJIGIIYIOHIGM) B MarHuTHOM
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mosie. OCOOCHHO TOIXOIAIINE YCIOBUS JJIi CaMOMarHWTOTeHepanuu umetorcs Ha CoiHIie, rae
CWJIbHBIE TOpPOMJIAJbHbIE MAarHUTHBIE IOJII B3aWMOJAEWUCTBYIOT C MOJOUIAIBHBIMU U CIOCOOCTBYIOT
MOIIIHOMY JIOKaJTbHOMY MPOIIECCY CaMOBO30YKACHHS, JHEPTOEMKOCTBIO J1a)K€ B3PBIBHBIX MOIIHOCTEH.
Taxxxke noBoiabHO JnaBHO (/[mutpues, JstinoB, I'BozmapeB, 2005) Mbl HEOJAHOKPATHO OTMEYaIU
VOPAaBISIONIYI0 pOJIb «BHEIIHETO MAarHuTay Ui (QYHKIMOHHPOBAHWS W CaMOIIOICP KAHUS
T€OMAarHUTHOTO JTUITOJISL.

Pa3BepHyBHUECs  mpolecchl HMHBEPCHM  MarHUTHOTO  TOJS  BKJIIOYAlOT BcE  Oousee
KpyIMHOMAcCIITa0HBIE COOBITHS B MOAU(DUKAIINK TeoIoro-reoPu3ndeckor cpenbl. Yike GopMUPYIOTCS
W HOBBIE JIOKQJIbHBIC, PETHOHAIBHBIE W KOHTHHEHTAJIbHBIE MArHUTOCOCTOSHUS TOPHBIX TOPOJI.
MeHnstonieecss HanpaBJI€eHWE 3€MHOIO0 MAarHUTHOIO JAMIOJS HAYWHAET YCKOPEHHO IE€pEeMarHu4uBaTh
MupoBble MATHUTHBIE aHOMAJTUHU U PE3KO CHIKAIOT OOIIYI0 MAarHUTO3AIIUTY 3eMiH (puc. 2).

Vixe BcE Oosiee 3HAUYUTETHHO MOBBIIIAECTCS OOLIMI paJallMOHHBIA (OH NMPU3EMHOI aTMOC(EpHI
(0 4éM ynoMHHAJIOCh BbIIIE). JTO, B CBOIO OUEPE/Ib, 3HAUUTEIBHO AKTUBU3UPYET BECh CIIEKTP I€0JIOro-
reou3nuecKux u KJIMMAaTHYECKUX IIPOLIECCOB 110 OCHOBaHUS pa3pyaronmx
KIIMMaToCcTa0MIM3upytomux  ¢akropoB. B nmanpHeimem  BoWaET B JOEHCTBHE  HOBBINA
(EHOMEHOJOTMYECKUI  clieHapuii —  SHEpro€MKHMH  IpoIecC  3eMHBIX  MEKOOOJIOYEUHBIX
B3aMMO/ICHCTBHUI, KOTOPBIA, Pa3BUBAsCh, BKIIOYUT B ce0s BCE coiepkaHHWeE MPOIecCOB Bemmkoro
[Tepexonma. Otcrofga TUHEHHO CIEAYeT UTOT — MOJHOE MepedOpMaTHPOBAHUE «OTPAOOTABIIUX CBOE»

KIIMMaTocTabmn3upytomux ¢akropon (Jmutpues, 2012, c. 164):

«Emé pa3 noguyepkHéM, 4YTO ¢ HHBepPCHeldl TeOMATHHMTHOIO MOJISI CBSI3AHBI MPOLECCHI
nepeco3iaHus Bcex 16-TH KIMMATOCTAOWIM3HPYIOIINX (PAKTOPOB:

- Ppe3Koe CHHMKEHHEe JJIeKTPOMATHMTHOH 3alIUINEHHOCTH 3eMJM OT KOCMHUYECKOIro
PAIMAIMOHHOI0 MaTepHAaJia;

- pe3Koe NnoBbilIeHue (B COTHU pPa3) paaualMOHHOro (p)OHA NPU3EeMHOI aTMOc(epbl; pe3KHid
TeMNnepaTypHbIi moAcKoK (Ha 8-10 rpaaycoB 3a HECKOJIbKO AeCATUJIETHII);

- OCYLIECTBJIACTCH pe3Kas MepeMeKaeMOCTh MOTOAHBIX CTPYKTYP € 0YEeHb IHEProéMKUMHU
aTMOC(epHbIMH ABJIEHUAMH (YparaHsl, Taii(pyHbl, CMep4H, TOPHA10, TPO3bI);

- 0TMEYaKTCA SIBJIEHHS YACTOH CMEHbI BHICOKOTPA/IMEHTHBIX MepenajgoB TeMnepaTypsbl (10
100 rpanycoB) B npu3eMHOI1 aTMoc(epe».

K sTomy nepeuncienno He00X0AUMO JOOABUTh U HEKOTOPBIE «UIUTHBIEY coobmeHus. C Hauana
TEKyIIET0 BeKa BHHUMaHUE HccliefoBaTeneil Bcé 6ojiee cocpeoTaunBajIoCh HA M3YYEHUH COCTOSHUS
I'pennannckux, ApKTHUECKUX U AHTapKTHUECKUX JbJI0B. [IpruéM HeoxnaaHHO OBLIO BCKPBITO, UTO
Ha YKa3aHHBIX TEPPUTOPHIX HM3MEPHUTEIBHO OBLIO 3a(MKCHUPOBAHO MOYTH IIOJHOE HCUYE3HOBEHME

aTMOC(beDHOﬁ MBLICBOM KOMOOHEHTEI. KpOMe TOro, BUANMO, IIOCJIC CCPUHN CYIICPBCIIBIIIICK HA COJ'IHI_IG

(manpumep — ocenbto 2003 roxa) npous3oLUIO TPUALATUKPATHOE YCKOPEHHUE TasiHUS JIbJAa (MOAJIENHOE

KapTUPOBaHUE TOJNIIUH MOJSIPHBIX JIbA0B npousBeacHo otpsinoM AILT CHIA). EctectBenHo, uTO 3TH
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CKOPO pa3BUBAIOIIMECS JHEPro€éMKHEe (TPUPOAHBIE W TEXHOTEHHBIC) COOBITHS BBI3BATM HE TOJIBKO
Hay4HBIA, HO ¥ OOIIECOMAIbHBIN TPEBOKHBIN HHTEPEC.

PaguanmoHHbIll pacyETHBIN CUEHApUN I NEpUOoJa T€OUMHBEPCUNM MATHUTHOIO MOJISI OKa3aJICs
OUEeHb He IPOCThIM. B yacTHOCTH, N3MEpUTENBHO BbIsBIEHHAs pemaromas poib ['KJI (Tanaktnueckue
KOCMHYECKHE JIy4d) B OUHINEHWHU aTMocdepbl OT TMBUICBBIX a’po3ojell armocdepsl 3emiu
JIOTIONHSIETCS ¥ MHTEHCUBHOM KOCMHUECKOH reHepamuei nzotona — 'Be «bepummms-10» (10BOIBHO

peakoro, puc. 5).
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Puc. 5. VHTEHCUBHOCTh T€OMAarHMTHOTO IOJS M KOHIEHTpauus uszoromna '’Be B ocamkax.
BepTukanbHble MONIOCH — TOHWKEHUE TE€OMAarHUTHOTO TIOJISI B TIEPHOJIBI SKCKYPCOB (CJIeBa HAIPABO):
Gothenburg (1); Mono Lake (2); Laschamp (3); Kargopolovo (4); Blake (5); Biwa — I (6); Jamaica (7);
Biwa —II (8); Biwa — III (9). (Ky3nemnos, 2011).

3aBepiias 3TOT CJOXKHBIM TEKCT, CUMTaeM IenecooOpa3HbIM MPHUBECTH 3akioueHue B.B.

Ky3snenona (2011, c. 413):

«OOHapy/KeHHbIe HAMHM KOPpeJSiMH BBIHYKAAOT PACCMATPUBATHL [Ba BO3MOKHBIX
BapuanTa: 1) noxoJjionanue Ha 3emJjie BbI3BAJIO NbLIEBbIe OypH, HO TOIJa T€OMArHUTHOE 110JIe U
koHUeHTpanusi 10Be B 3Ty Momenb «He BNHMCHIBAIOTCA» W 2) NePpHOAMYECKHE MOIIHbIE
U3BePKEeHHUs1 BYJKAHOB M CYNEPBYJKAHOB NPHBEJIN K 3acejleHHIO cTpatocdepbl NbLIbIO,
KOTOpasi ’KPAaHUPOBAJA COJHEYHOe W3JIy4YeHHe, YTO MPHUBEJO K MoxogogaHuio. Bo Bpems
IKCKYpPCa, KOIrJla MHTEHCHBHOCTh Te€OMATHUTHOIO TOJS TOHHWKAJIACh, NPOHUKAIOLIHE
KOCMHMYeCKHe JIyYd pa3pyliajud NblLIeBOH ¢JIoil B cTpaTocdepe, YTO NMPHBEJIO K OCAKIECHHUIO
nbLJIM M ObIlcTpOMY mOTerieHu0. COOTBETCTBEHHO, €CJIM JIKCKYPC HAYHHAJICH B YCJOBHAX
npo3pavHoiicrparocdepsl, ToO pa3BuBaJIcs cueHapuii popMupoBaHus 00J1aK0B, POCTa aJIb0e10 U
noxoJjionanus. B Hacrosiiee BpeMsi JOCTATOYHO CJI0KHO OLIEHUTH, HACKOJbKO NMPaBA0N0100HbI
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1-p1ii m 2-o0ii BapuanThl. IlepBbiii ciaexyer u3 Teopunm MHIAHKOBMYA M B HACTOsilIee BpeMmsi
CYHMTACTCH NPeANOYTHTEJbHbIM. OnHako Teopusa MWIAHKOBMYA He HAXOAHUT OOBSICHEHHUS
MHOTMM H3BeCTHbIM (JaKTaM, B YACTHOCTH, OYeHb OBICTPbIM H3MEHEHHSIM KJIHMaTa, KakK
NOTeNJIEHUsAIM, TaK M moxosoAaHusM. Ilo3ToMy MBI paccMOTpMM aJIbTepPHATHBHBIN, BTOPOii
BapuanT. OAHaKo, I TOro, 4T00bI 3TOT BAPMAHT MMeJ He00XOJUMBbICe OCHOBAHHMA, CJe1yeT
A0KA3aTh, YTO B MEPHO/bI FIKCKYPCOB U HHBEPCHIi 3HAYUTEJIHLHO BO3PACTAJ YPOBEHb PATUALUMY.

[To nanusiM (MapkoB, Mycrenb, 1983), MmakcumanbHOE BBICHIIIAHUE PAAMALIMOHHOIO MaTepuaa
B NPHU3EMHYIO aTMoc(epy OCYIIECTBISIETCS, B OCHOBHOM, Ha TEPPUTOPUAX MHUPOBBIX MarHUTHBIX
anomanuii. bonee Toro, cornacHo peructpanroHHbIM Bo3MokHOCTIM XABBJI(a) (1992) u simoHckoro
cnytHuka EXOS-A (1984), Obula ycraHOBIEHa HempeackasyeMas paJualuoHHas —crenupuka
OoTpUIaTeNIbHOW bpa3uinbckoil MUpOBOW aHOManmu. OTa crernupuka CBOAWIACH K TOMY, YTO TIO
IUIOTHOCTU BBICHIMTAHUS PAJUAlMOHHBIX YacTUIl OHA (aHOMaiMs) B THICAYM pPa3 IPEBOCXOIUT
BBICBIIIAHUE PAIUALIMOHHOTIO MaTepuaia 3a CBOUMH TEPPUTOPUATIHBIMU TpeAenaMu. M, kak oTMeueHOo
B cueHapuu Ky3HenoBa, BCE KOMIUIEKCHPYETCS, YCIOXHSAETCS M OypHO pacTéT Mo yrpo30EMKOCTH
(Kysnenona, Ky3nenos 2005):

«JT0T PAKT MOATBEPKAAET, YTO B MOMEHT IKCKYPCAa MJIH MHBEPCHH, KOT1a MOAYJ/b MOJS
3aMeTHO YMeHbIIaeTcsl, Ha 3eMJil0 o0pymiaercsi MOTOK coyiHedyHoro Berpa m I'KJI, koropslii
MOKET He TOJBKO NbLIEBOH €10/, HO M NMOBBICUTH YPOBEHb PAaJMalliH M OKA3aTh BJIHSIHHE Ha
’KHBYIO IPUPOY, B TOM YHCJIe U YyeaoBedecTBo. Ctp. 11, ...

Bynem paccmarpuBath 00JacTh 3HAYEHHWH, NMPH KOTOPBIX paJAWalMOHHasi /1032 Oojblie
npo3bl pucka. Ilpm 3Tom okxa3piBaercsi, 4To B AMepuke U B EBpome ngo3a pucka (Hauyaso
reHeTHYeCKNX MyTanuii) BooOie He OyaeT JOCTUTHYTAa, B TO BpeMsl, Kak B A¢QpuKe 103a MOXKeT
AOCTUTHYTh mopsiika 3uBept/roa. HU3BecTHO, 4T0 mpu go3e Oouabmeid, yem 200 m3B/rox,
npeodaagaer Maccoasgs ruleab KiaeTok. IIpuBenéHHble ONEHKH NOKAa3bIBaKOT, 4YTO

pPaauaANMOHHASA 1032 MOKET CWJIBHO OTJIMYATHCS AJIs1 Pa3JIMYHBIX PETHOHOB MHPA NPH eUHOM,
o0mem aJ151 3eMJIH, IBJIEHMH MHBEPCHH WIH IKcKypca. Ctp. 18».

Cnenyer uMeTh B BHJly, YTO YHCTO Hay4yHbIE aKaJIeMUYECKHE CLEHApUU IMPOTHO3a M OLIEHOK
MacmiTaba pa3BepHYBIIUXCS IIAHETONPEOOPa30BaHM, a TaKKe UX Pa3HOOOpazus U SHEPrOEMKOCTH,
[0 HE 3aBUCSIIMM OT HAyKH MPUYMHAM, HE YYUTHIBAIOT MHOTHX (akTtopoB. IIpexne Bcero: HeT
KOJIMYECTBEHHBIX OIEHOK TEXHOTEHHOI'O pa3rpoMa IeoJIOro-reo(pu3n4ecKux 3aKOHOMEPHOCTEH; HeT
yu€Ta ¥ JaXe TPU3HAHUS BO3pacTaHus (YHKIMOHATBHOH PpOJIM  Pa3sHOCOPTHOro 3¢upa
(monspuzoBanHOTO uznueckoro Bakyyma) (Jmutpues, [satnos, I'Boznapes, 2005); ver yuéra pocra
(YHKIIMOHATTEHOW PO MEX3BE3MHBIX WHKEKIMI BEIIECTBA W HSHEPTUM B MEXKIUIAHETHBIE MOJOCTU
I'ennocdepsr u ap. U BcE xe, «Hay4dHbIe pa30OpKH, aXke ype3aHHOT'O XapaKTepay, MO3BOJSIOT XOTh
YaCTUYHO U3JIEUYUTHCSA OT IJI00AJIBHOM MCUXOJIOTMYECKON 3MUIEMUN — HEOMEPHOW aMOMIIMO3HOCTH
UYenoseueckoro IlorpebutenscTBa. DKOHOMOIIOMpAYeHHE pa3dyma JIOACH, K COXAJICHIO, TOXE
MepepoCiio B MPEAETHHO Pa3pylIUTENIbHOE OpYKHE, HEUTpalu3alys KOTOPOro MOJTHOCTBIO Mepe/iaHa B
cnekTp coObituit Benmukoro Ilepexoma, pykoBoaumoro 3akoHamu TrocynapctBa — IIPUPOJIA

(Kaznauees, 2011).
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4. O ceHCOPHOM pacmiMpeHuy HHdopmManum.

HenobpocoBecTHOoe (BepHee, W30MpaTENbHO-IIETICHANIPABICHHOE) YIPABJICHHE pe3ybTaTaMu

O6H.IC‘IGJIOB€‘ICCKOFO ITo3HaBaTenbHOTrO mnmpomnecca, OCOOEHHO B _MOCIEIHHE ABa TBICAYCICTHA,

nepepociio B HHGOPMAITMOHHBIN U, KaK CJIEICTBUE, B COOBITHIHBIN Teppop. MIMeeT cMBICT OTMETHTH
HEKOTOpBIE MPUOPUTETHBIE Y376l 3TOM YIIPaBIEHUYECKO-II03HABATEIbHON IpaMbl, ceiluac MHTEHCUBHO
nepepacTaronieil B MOJHOBECHO IJIaHETO(U3UUECKYI0 Tpareiuio; BeAb Moja 0oeM oOKaszajlach cama
rianeta 3emist (IIpaBauBues, 2012), a «11eHa BOIpoca» — pUCK B3pbIBa 3eMJIH, T.€. IOBTOP Tpareauu
cuctembl @artoH (Konenec, 2001), 3a c4€T MCMONB30BaHMSI CKAISPHBIX UMITYJIbCOB B MEKIUIAHETHBIX
6oecronkHoBeHusx (Pappemt, 2009).

Hano moguepkHyTh, YTO MMEHHO MEXIUIAHETHBIE MOJIMT-YIPABICHUYECKUE IIEIM U MPOLETYPbI
COCPEIOTOUMIHN «3€MHbIE OOIIeueIOBeUeCKre ILIEHHOCTH» Ha 3a/adye YHUUYTOXKEHHUS >KHU3HEHHOTO
TBOPYECKOTO MOTEHIMAaJa JTI0/IeH, KaK pealbHOM yrpo3bl s CyIIECTBOBAaHUS B cocTaBe I ennocdeps
«Uugepnanpaoit  Kocmomepapxmueckorr  Cucremb» Ha CarypHe. Ortcioma u  XKECTKOE
nH(popManMoHHOE BO3/AepKaHue (a riae HeoOX0IMMO, U «0Ope3aHKe») B OTHOIIICHUH TEOPETHIECKOTO
pa3BUTUA W TPUKIATHOTO HUCHONB30BaHUA  Gu3uku ddupa (ckamsapHOW  (UBHKH, WU
MOJIIPU3ALMOHHOTO Pu3ndeckoro Bakyyma (Imutpues, Jarios, I'Boznapes, 2005)) coOcTBeHHUKaMU
u pacnpoctpanutensiMu bubmun. Takas «uHQOpPMaNMOHHAsS TOJWTHKAa» M TIPUBENA JIOACH K
r100anbHOM W TOTaJdbHOW OE3rpaMOTHOCTH B IMOHUMAHUM KOCMO(U3MYECKH pPa3BEPHYBIIUXCS
npoueccoB Benukoro Ilepexoma. OnmHako, «pacmosichlBaomuics 3¢up», B MOIHOM MOIYUHEHHH
3akoHam Kocmmueckoro ¢ynkuunonupoBanuss BPEMEHU (nmepuoauzanuu mpoieccoB), GopMUpPYET
HOBOE, 3BOJIIOLIMOHHO HEU30exHOe, KauecTBO TpéxmepHoro (BemiecTBeHHOro) MpocTpaHCTBA B
nonb3y — Yetsipéxmeproro (ToHKOTO).

MarepuanbHasi, DJHepreTuyeckas M HHQOPMAIMOHHAS  3alOJIHEHHOCTh 4-X  MEpHOro
npoctpanctBa (ToHKOro Mupa) MOTYMHEHA TBOPYECKMM BO3MOXKHOCTSIM Pa3sHOCOPTHOTO 3¢upa
(beiTst — cyOcraHimu AkKamM — B HeHcdepnaeMbIX (OpMO-3HEPro-uH(popMoIrpeodpa3oBaHUsX ).
[looaromy Ham (mroAsM, HaXOASIIMMCS B NPWKU3HEHHOM COCTOSIHMHM) JaHbl B OLIYIIEHUS H
BOCHPUATHSA BOJHBI COOBITUH «IEPEXOJHBIX HOBOCTEH», BEIIAEMbIX €CTECTBEHHBIM SI3bIKOM
npupoaonpeodpazoBanuii. [lepexxnBaembie coObITHS, 0OOTamIEHHbIE Y3DUPOM, U SBISIOTCS 3BEHBSIMH
CO3HATEJIBHOM CUCTEMBbl YIpaBJICHUS U  JACATECIBHOCTH HE TOJBKO  COJHEYHOCHUCTEMHOM
aIMUHUCTpAIlMU, HO W Tanaktudeckux mnpencraBureneid (Hwumosa, 2009, 2014). Temn Benukoro
[lepexoma B Mup ¢opM U HOPM 4-X MEPHOrO 3EMHOTO MPOCTPAHCTBA YK€ KOHTPOIHPYETCS
OOHOBJISIEMBIMU KOCMO(DHU3NUECKUMH BO3MOKHOCTSIMU TpeoOpazoBanusi Bceil COMHEYHON CHCTEMBI.

Wrak, cobbiTus [lepexoma Hen30ekKHBI, U 10 HAIICH BCTPEUH «IO Ty cTOpoHy llepexoma» Hac
o0si3aTennbHO, 0e3 0co0O0W pEeKIaMHOM TOATOTOBKM, HACTHTHET Macca HOBBIX AK3aMEHYIOUIHX
BIEYATICHUN — HEOKHUJAHHBIX, BKIIOYas W TPOE CYTOK TbMbI, KpallHE HEKENATeIbHBIX s

nonapisitomiero  OompmmHcTBa  (Humosa, 2014). Ilyraromue  SBONIONHMOHHBIE  TPOTPAMMBI
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NEHCTBUTENBHON IIIAHETOPU3NYECKON NEPECTPONKH, CKOPOTEUHOCTh IIPOLIECCOB KOTOPOW HE JacT, Ha
MEepBBIX ATamax, HAKOMUTHCS U 00pa30BaThCs «HCTOPUYECKOMY MpoOIecCcy», BCE €ll€ KOHKPETHO M
3HAQUUTENIbHO HE BIMSIOT HA MOJUT-3KOHOMUYECKHE pElIeHUs 3eMisiH. KoHeuHo ke, B NEpBYIO
ouepenib, OyJIeT 3HAUYUTEIBHO CIIOBPEKACHO U MOAU(DUIIMPOBAHO» BCEMHU JTIOOUMOE «CBSITOE» UyBCTBO
COOCTBEHHOCTH, KOTOPOE «TE€pPOMYECKH» ULIMPUT M 3aKpeIIieT PaCXUTUTEIbHBIE, POCKOILHBIE,
MpeeabHO JEHbIOEMKHE CLEHApUU XU3HU (UHAHCOBOW 3MUTHI. EcTecTBEHHO, YTO 3/1€Ch MBI HE
mpeajgaraeM 4YuTaTelssM 3aBepLIEHHBIA oOpasen cucreMmatusupoBaHHOro «Otuéra mo Bemukomy
Ilepexomy» — O0MbIIEH YacTbIO 3TO pa3poO3HEHHbIE «KPUKU YyBCTBHTEIBHOM IyIIN», KaK OTKIMK Ha
MOCTIETHUE HOBOCTH — «¢ noJeu [Ipupoasi».

Wtak, Tekymias KOHKpeTHas peayibHas (PEHOMEHOJIOTHS BBIPA)KAETCS HOBBIMU IOKOJICHUSMU
SHEPro€MKUX M Tpeodpasyronmx mpormeccoB B [lpupone u B camom YernoBeke, a Mbl emé pas
HallOMMHAEM YHUTaTeIsIM O CEHCOpHOW crnemmpuke naHHoro pasnena. IloguepkHEM Takke, 4TO
YeJIOBEYECKOE HEBEXKECTBO, INI00ABHO U TOTAJIbHO OXBATUBILEE BCEX HAC B 3TO CYNEPBAaXKHOE BPEMSI,
SBJISIETCS BBIJAIOUIMMCS «TPYAOBBIM yCIIEXOM» JIOJITOBPEMEHHBIX OWONEWCKH OpraHU30BaHHBIX
nH(pepHAIbHBIX CTPYKTYP (« TEMHBIX CATAHMHCKHUX CHII» — B PETUTHO3HBIX TEPMHHAX ).

B ocHoBe coBpemenHoro camomnpeoOpasoBanusi KocModu3nueckoro goMeHa, KyAa BXOIHT
lemuocdepa (m  3emuss, B UYaCTHOCTH), JeKaT BceleHCKUE 3aKOHBI, OO0mMe I BCeX
(hopMONPOSBICHHBIX TPEXMEPHBIX MUPOB U aKTUBHOCTEW BPEMEHHBIX nepuoan3zanuid. OueBUIHO, YTO
U KOCMOJIOTHYECKHE, U KOCMO(U3UYECKUEe, U TenuocepHble, U 3eMHbIE CHCTEMBI, MEPHOIUYECKH
MEHSIOT (IBOJIIOLIMOHHO IOCJIE0OBATENbHbIE pealn3alii) He TOJIbKO cBO0 Popmy, HO U CyIIHOCTB.
EctectBeHHO Takke, UYTO OHM HMEIOT pa3IMYHYI0 MaTepUalbHYI0, DJHEPreTUYECKYI0 H
“H(pOPMAIMOHHYIO 03aJaY€HHOCTh W HAMOJHEHHOCTh. Jla, u cam nporecc Bemmkoro Ilepexona — 3to
(GyHKIMOHANPHAS ~ KOHIIGHTpPAIMs MHOTHX CBOMCTB, CHHXPOHU3WPOBAHHO paboTalomuxX, U
pa3HOHANpPaBICHHBIX, U Pa3HOMACIITa0HBIX paboYMX 3aKOHOMepHOCTeW. M 3mech Bce MO3Haroue

BCTPCHAIOT CIICTITMAJIbHO W CO3HATCJIbHO MOATOTOBJICHHBIC NJOTOJHUTCIBbHBIC TPYAHOCTH B TIOHUMAHUHN

npoucxoasniero. Bce 3Tu TpyAHOCTH BO3HUKAIOT 3a CUET SKOHOMUYECKOW, PEJMTHO3HONW U

MOJIUTUYECKON  CENEKLUH PE3yJIbTaTOB HAayYHBIX MHPOBBIX HMCCIICAOBAHUI B IPOIECCE CO3MaHMS
KapTUHBl MHpa. «MHHUCTEPCTBO COKPBITHS» — 3TO HE BBIAYMKA, A3TO IUIOA, NPOPOCIIUHA U3
riry0Oouaiiieii APEeBHOCTH, a €ro NpeebHO TParnuecKoe 3HaUYeHHe, KaK HUKOT 1, POSBISETCS B 3TOT
«Otuérnbiii  [lepuog». Tem He wMeHee, cOmmwkeHue cBoilcTB TpéxmepHoro («I'pyboro») wu
4eThIPEXMEpHOT0 («TOHKOT0Y») MHPOB MAET C BO3PACTAIOIIUM yYCKOPEHHEM, H, cornacHo Aruu More,
3akoHbI ToHKOro Mupa OymyT Bc€ Oosee 00s3aTeNIbHBI TS MUpa BELIECTBEHHBIX (hOpM.

5. MaJjou3BecTHbBIE POJH MATHUTHOM DHEPIruM.

He CJICAyCT HHW Ha MHUHYTY 3a0BIBaTh O TOM, YTO MArHuTHasid J3HEPIus (I/I, €CTECTBCHHO,

MAar"HuTHBIC 1'[0.]'[5[) BEAACT BCEM JKHM3HCHHBIM D33H006D331/I6M H_BCEHM JKM3HEEMKOCTHIO HaIICH

ConHeynodi cucteMbl M 3eman, B yactHocTd. Her JKu3HM BHEe MAarHMTHBIX MHOJEH M UX
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HEUCYEpIaeMbIX BapHanuid. OTy (QYHKIHOHAIBHYIO MHOTO3HAYHTEIHLHOCTh MArHUTHOH JHEPIHH
YCMOTpeT U Beaukuid «kocMomarauTauk» E. [Tapkep (1982 (u. 2), ¢. 353):
«Ilma3zmeHHbIe sIBJeHHSI B MarHutocdepe, 0coO0eHHO TJIa3MeHHasi TYpPOYJEeHTHOCTh H

YCKOpE€HUE YaCTUL, HAIOMUHAKOT NMPOSABJICHUSA B MAJIOM Macmrade HEKOTOPBIX TMIraHTCKHUX MU
BICYATIAKOIIHUX IIpoueccoB MATHUTHOM AKTUBHOCTH, HaﬁJIlOZ[aeMOﬁ BO MHOKECTBC aAaKTHBHBIX

3B€3/1, TYMAHHOCTeHl W rajJlakTHMK BO BceX yroJikax Bcenennoii. IloaTomy reomarautrHoe mosie,

OXBATHIBAIOIIMI €ro_COJHEUYHbI BeTep M O0KHBJfAKOIIEee BCIO cucrteMmy CoJiHIle COeIMHSAIOTCS B

CAMHYIO naﬁopaTopnm, B KOTOpOﬁ MOKHO HEMNOCPEACTBCHHO JKCIICPUMECHTAJIBHO H

HA0JI0AaTeIbHO H3y4YaTh IUIAa3MEHHYI0 TYpPOYJEHTHOCTh M YCKOpeHHMe YacTHI, ...».
(IToguepkuyTo, A.JL.).

OdeHp clEepKaHHO M HEMHOTOCJIOBHO Ilapkep MMEHHO K MarHWTHOW aKTMBHOCTH CBOJIUT
(U3NYECKYI0 CYIIHOCTh CYJIBOOHOCHBIX MPOIIECCOB YCKOPEHUS KOCMHUYECKUX YaCTHUIl B OTPOMHOM U
HHEProEMKOM «XO03siicTBe» Hamieil Beenennoii. Tak u ocTaHaBIMBaeTCs BOOOpaKeHUE, HATKHYBIIIHCH

Ha ((akT, Ha YIpaBIEeHYECKYIO MArHUTHYIO (YHKIMIO B KOCMOGMM3UYECKHX mpoleccax. B

HEHUCUEPHAEMBbIX penepryapax — OT YIpaBIE€HYECKUX MArHUTHBIX CUTHAJIOB, B3pal[UMBAIOIINX
BHYTPHUYTPOOHBIN IUIOJI B HECUETHBIX MHOXecTBax «Matepeil BceneHHBIX», 1O 3€MHBIX Martepei,
MPOJIOJKATENLHULL YeJIOBeUeCKoro poja... M coBepiieHHo He 3psi, B MaciiTadbe Bcel ['ennocdepsl, ¢
yaactieM Matepr Mupa («cOTKaBIIyIo mpsiky JaqbHUX MEPOBY, coraacHo Arau Hore), pasBepHyIcs
MPOLIECC MAarHUTOINIEPECTPOUKH.

HeunsbexHo, BClOIy W Bcerjga, B KadecTBE CAMOPETYJIHPYIOMIErOCs 3BEHa, B DBOJIOIHH

Yupapnsomux MHOXKECTB MeTaco3HaHUM, BCETJa aKTUBHO MPHUCYTCTBYeT MarepuHckas «3abora u

oOyuenuey. Ilomuepkuém, uro B 00BEMe 3amau Co3HATENBHO TBOPUMON W 3BOJIOIMOHUPYIOIICH
Bcenennoii Tekymias riobanbHas (MeX3BE3QHAs) M JOKalbHas (TEOMHBEPCUS MAarHUTHOTO TIOJIS)
MarHUTOIEPECTpOiiKa ocyiecTBiserca nporpaMmuo u obssarensHo — CO3HATEJIBHO, mostomy:
MarHuTHoro Oecmpeznena He Oyaer, a Oyaer oOMIEYETOBEUSCKH BBITUIECK SHEPTUM OT IIOKa
CaMO3alllUThl, KOTOPBIH BCTPETUT KECTKUE OIPAHUMYEHHUA K CBOEMY pa3pyLIUTEIbHOMY
pacpoCTPaHEHHUIO. . ..

[Ipu3Haém 1M Mbl, WIKM HE NMpPU3HAEM, XOTUM JIM HTOTO, WIM HE XOTHM, HO peau3yroniascs
Iepectpoeunas Kocmoduzuyeckas [Iporpamma yke HacTHIIa Kaxaoro u3 Hac. [la, qa — Kaxaplid u3
Hac yxe o3ajnadeH — «Bompocom cpokoB» U cooTBeTcTBHs ce0si 3TUM cpokam. M, kak cienyer u3
noxkenanuii Arau Viorm, TIOASM ClEIyeT JK3aMEHOBAThCA — B KAdecTBE CTPOMTENCH, a He
«kocmuyeckoro mycopa». Mmenno, k Kocmuueckum CpokaMm NpeIHa3HAYeHO 3aBEPUICHUE 3TOTO
ouepeaHoro Meramnepuona, K y4acTHIO KOTOPOTO JOMYyIIeHbl U Bce Mbl. Ho B DBONMIOLMOHHOMN
nporpamme camod ['enmmocdepsl TOBOPOTHBIE COOBITHS OCYIIECTBISIOTCS BHE «OOIIE3EMHOTO
yeyoBeyeckoro pedepenayma». M3 dero, onHako, HE CJIEAyeT, YTO YEJIOBEYECKOE YYacTHE B
npuHITHIX periennii Kocmuueckoro macimtaba ams moeil coBepieHHO UCKIoueHo. Jlroau 3emiu B

pelIeHNH KOCMOTBOPYECKHMX 3a/1ad y4acTBOBAJHM, y4acTBYIOT M OyayT ydacTBoBaTh. Hampumep,
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OTKPBITO M CBOEBpPEMEHHO ObLI0 onoBemnieHo o0 yuactnu Enensr BanoBHb Pepux (LLlanonHukoBoif)
B PELICHUM KPYNMHOMACHITAOHBIX NCUXO(PHU3MUECKUX 3a]ad yNpaBIEHYECKOIO Xapakrepa (B OCTPBIX

npo6nemax Conneuynoit cuctemsl, Pepux E., 2000, c. 246):

«YesoBek Ha ocHOBe 3akoHa JI0OBH M coTpyaHMuYecTBa ero co BceM CymuM MoOKeT
MHOT000pPa3HO BbISIBJISATH ce0sl MyTEM COBEPIIEHCTBOBAHUS BCeX CBOMX CBOMCTB U KayecTB. MHe
paxoctb, Korjga Yp(ycBaTu) siBJsieT NMOHMMAaHHe 3HA4YeHHs cBOero OrHeHHOro omnbITa, Kak
OcnoBy Moero 1yt /JIBuxkenusi. Heo0xoquMo yrBepauTh M 3aKpenuTh TBOH OTrHEHHBIN ONBIT,
KAaK OCHOBaHMe [IJIs1 H3y4eHHs CKPBITHIX CBOICTB B YeJIOBeKe».

Orta BBLACPIKKAa COJACPKUT B ce0e KOMILICKCHOE CBCICHHUEC O CYHlHOCTHOﬁ OTBCTCTBCHHOCTH
TBOp‘IGCKI/IX CO3HAHHI B CO3NJaHNU U NOAACPKAaHNU KOCMUYCCKUX 00BEKTOB HAa OCHOBAaHMHU 3HAHUS

toro, uro (Pepux E., 2000):

«Marnut u ectb OcHoBHas JHeprus. U3ydyenue MaruuToB gact camyr HacymHyw Hayky.
MarauTsl pa3iM4alTCcsl MO CHJIe M KayecTBaM B CHJIYy COYeTaHHMil € omnpeaeléHHBIMHU
MeTaJUIaMU MM dj1eMeHTaMu. Ctp. 248.

Marunerusm ysBjsiercss Ha BpameHud Mckp Orns. Bpamenue poxaaer maruerusm. OaHo
OoTBeYaeT Apyromy. Bpamenue u MaraeTusm ysiBJSIIOTCSI OTHOBPEMEHHO.

MarneTusm ysiBIJI U SIPYIO AeauMOcTh OrHsl.

DJIEKTPUYECTBO POKIAeT MarHeTHu3M M o0paTHo. MarHeTusm poxaaercsi OT BpallleHUusl U
conpukacanus Orus IIpocTpancTBa ¢ atMocepoii. DiIeKTPHUYECTBO YABJsSIETCS NPH BPallleHUH
«Koaeca Byuasi»”, Bunennoro Ypycsaru (E.U. Pepux, A.J1.).

DJIeKTPUYeCKUi TOK MOXKeT YSIBUTh MAarHeTH3M, M MarHeTH3M MOeT YSBHTb
yjekTpu4eckuii Tok. (Ctp. 250)».

[Tonaraem, 9To MpHEM — «C MeCTa B Kapbep» — YMECTEH AJisi MPEIOCTaBICHUSI CBEICHHUM IO
nanHoi mpobaeme (Amurpues, 2012, ctp. 155-170). Cronp e yMmecTeH U NMpHUEM MapajuleIn3aluu
[I03HABATENIbHBIX PE3YJbTAaTOB, B HMX AaHAJINW3€ U COIOCTaBIIEHUH, Kak «VHXeHepHOro», Tak H
«HanuenoBedeckoro» Hampasnenuii (bapenbaym, 2010; Jmurpues, 2014 (6)). Koneuno, npu Bcém
3TOM, TpPYAOEMKOCTh UTEHHS 3HAUUTENBHO pACTET, HO OTKyJda CIEAyeT, 4YTO YTEHHE O
Kocmodusznueckoii [lepectpoiike T0MKHO OBITh «00sS3aTENbHO NETKUMY» (U3 HEKOTOPBIX MOKETaHHIMA
MHe). OTciofa Xe M ClefyeT Halla «U30BITOYHAs PACKPENoIEHHOCTh» B OTHOIIEHUH «Crmcka
JUTEPATYpPhI».

MpbI pemiIruch OTMOBECTHTh YUTATENICH O ACHCTBUTEIBHO CYyIbOOHOCHOM TSl 3eMIIH TTPOIIecce —
['eoMarHuTHO# mepenoatocoBKEe (MHBEPCHM 3HAKOB MArHUTHOTO TMoJisi). TpyAHOCTh OIMOBEIICHUS

yCcyryomsiercs emé W TeM, 4TO A0 HACTOSIIEro BpeMeHH BcE emié He sicHa (u3ndecKas CYIIHOCTb

OcnoBHas »sHeprus (AYM) B uenoBeueckux Ttenax (BemecrBennom, TonkoMm, OraeHHOM,
[IpuunHHOM) OOHApYKMBAETCS, MOAPA3ACTACTCS M KUZHEHHO HCIIOJIB3YETCS CUCTEMOW HEpPBHBIX
y370B (Yakp), KOTOpBIE PEryJHUPYIOT COOTBETCTBYIOIIEE SHEPronoTpedsieHrne Uisi BCEro CIHEKTpa
pa3HOoOOpa3us KU3HETPOSBICHHBIX MPOIIECCOB, OCOOCHHO B CO3HATENBHBIX CYIIHOCTSX, BKIIIOYas U
YenoBeyecTRro.
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CaMOro MarHuTHoro mnois. M 3To mpaBma, HECMOTPS HA COTHU KHUT W MHOTHE TBICSAYM CTaTeH,
OCBeIaloIUX (U3NYECKHEe OCHOBBI MAarHUTHOIO IOJISI; HECMOTPS HAa MHOTME MUJUIMOHBI MAalluH,
npuOOPOB U SKCIEPUMEHTOB, TMOCBAMIEHHBIX MArHUTHOMY MO0 U HWCHONB3YIOUIMX €ro (ToJis)
¢usnueckue cBoicTBa. 3aBopaxkmBaromias Kocmonorudeckass MOIIb W BE3JECYITHOCTh MAarHUTHOTO

noJtst tuieHuna u aymy «Bemukoro marautoduiia» E. [Tapkepa (1982, 4. 1, c. 24):

«Tak 4To ke Takoe MArHMTHbIe mojiss. U1 kak OHM NPOSABJIATCH B acTPOPU3NUYECKHX
YCJIOBHUSIX, MOPOKIASA CTOJBKO «OecnopsaakoB»? UTo ke 3TO 3a 3arajlouHblii 00bEKT, KOTOPbI,

MOJ00HO _ 0H0JOornYeckuM __ ¢dopMaM,  Cloco0eH _ caMOBOCIPOU3BOAUTLCS W AKTHBHO

CYLIECTBOBATh, BO BCeOOIIeM MOTOKe 3BE3HON HIHEPruM, BJIMAS HA COCTOSIHHE 3BE31 M

ranaktuk?». (Illoguépkuyro, A.J1.).

B mepexnuyke wuei ¥ CMBICIOB, U3JIOKEHHBIX B Hamiedl (KoMriekcHbpIe KOCMUYECKHE YTPO3bI
I'enmuocdepe, 2014), Henb3s HE OTMETUTD €IIE Psii KOCMO(PHU3UUYECKUX POJIe MAarHUTHOTO MOjs. MBI,
3eMHBIE )KHUTEIH, KaK MPaBUIIo, ceiivac, B OOJNBITMHCTBE CITydaeB, UMEEM JEIO C TOISIMU, CO3IaHHBIMH
MMOCTOSSHHBIMA MAarHUTHBIMH ¥ JJICKTPUYECKUMHU TOKaMH, T.€. TEXHHYECKH CO3JIAaHHBIMH TIOJISIMHU.
3nech ciaenyeT MOJUYepKHYTh — MArHUTHBIE TOJIS, «IIPUTOJHBIE» AJIsi CTPOUTENBCTBA TeXHOC(hEphl Ha
3emiie, TOABEPIINCH HHKEHEPHONH MOAUDUKAINH, T.€. X MPUCTIOCOOUIN TOIBKO «K HYXKAAM JIFOJICH).
HMeHHO ¢ 3TUMU Hy»XJIaMH BCEM 3eMIISTHAM JaBHO U3BECTHO, YTO MATHUTHBIC MO U DJIEKTPUUCCKHE
(cormacHO BEKTOPHOU (PU3HKE), OPTOTOHAIBHBI, B3aUMHO MEPHEHAMKYJISAPHBI. A, TIO BBICKa3bIBAHUIO
®dappemna (2009, c. 208):

«B ciayyae OOBIYHOIO TEPEeMEHHOI0 TOKAa MATHUTHOE M JJIeKTpUYecKoe ToJje
CHHYCOMIAJIbHOM (pOpMBI MEPNEHAUKYISPHBI APYT APYTYy U He coBnaaawT no ¢ase. [lo MHeHUIO
Hoanapnaa, 310 “HeecTecTBeHHasi hopma” daekTpuyecTBa. Bo BTOpOM aHA/I0rOBOM KOMNbIOTEpE

MariHmTHast #M JHIJICEKTPpUHYECKast COCTaBJIAKOIIUE noJen YKa3piBalOT, 4YTO0O OHM HE
NepneHaNKVJSAPHbI, 4 IPOCTPAHCTBEHHO CIENJIEHbI, YTO NPEACTABJSIET CO00M «ECTECTBEHHYIO»

dopmy r1ekTpuyecTBa. Jlo/1apa Tak:ke 0TMeUYaeT, YTO “/10 NMOSIBJIEHUS 00IIEeNPUHATOH TeOpHH,

sIBJICHHE, KOTOpPOe MbI OMIM0OYHO Ha3bIBaeM “IMIJIEKTPHYECKHM I0JieM”, paHblie ObLIO
HU3BECTHO MPOCTO KaK djekTpuuecTtBo”». ([lomuépkuyTo, A.Jl.).
Takum 00pa3oM, TEXHOTEHHBIH DSJIEKTPOMArHETU3M, 3aKOJIOCHBIIMKCS B TexHochepe, He

HaBs3YMBO YOEIUII BCIO MPOCBETUTENHCKYIO MOUIb JIIOJIEH B TOM, YTO HET 3JIEKTPOMAarHeTu3Ma, Kpome
OpPTOTOHAJILHOCTH, T.€. BHE IIKOJIBHOIO IpaBUiia «IIpaBoi pykn». K coxanenuto, ata «mpasasi pyKay,

COBEPIIICEHHO HE CYHUTasiCh ¢ cymecTBytomeid B I[lpupone «ieBoil pykoi». COBEpIIEHHO BO BCEM

KocMoce ecTecTBEHHBIE MAarHMTHOE M DJIEKTPHYECKOES TI0JIE HeE NEPNCHAUKYJIAPHEI, a BCHOOAY

npoctpaHcTBeHHO cuerieHsl (®Pappemn, 2010). [lostomy Bcé Oosiee OUEBUAHBIM CTAaHOBHUTCS
MHOXECTBO KatacTpoduueckux ciueactBuii B «Oxpyxatomieir Cpene», T.K. yxXe HaBHO HIET
AJIEKTPOMAarHUTHOE NMPOTUBOCTOSIHUE MEX 1y MarHuTocdepoit u Texnocdepoit (Imutpues, 2013).

Ho reomaruutHble u, TeM OoJjiee, KOCMUYECKME MAarHUTHBIE IOJI1 HEJIErKO OOHApyKHBAIOT
TallHbl CBOET0 POXKJEHMs, CYIIECTBOBAHUS M MCUE3HOBEHMs. B ciydyae kocMOpU3MKH, HECMOTps Ha

CBOIO «MAaJIyI0 dHEPro€MKOCTb», B camoil IIpupone u camoii IIpupoaoil MArHUTHBIM IOJISIM OTBEJECHA
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VYopasnsoomas poiab B coctaBe Apyrux «BmactHbix crpykTyp». MMmeercs B BuAy JOKalbHOE
TEXHOIC€HHOE TPEUMYILECTBO dJEKTpuuecTBa. Tak, Hampumep, BO BCEX pPa3HOOOpa3HbBIX
3JEKTPOCTAHLMAX MHUpPA MAarHUTHAsl SHEPTUS U NOJIA HE U3YYAIOTCs, & OTHOCATCS K «9HEPreTHYECKUM
0TXO0JlaM», KaK HEKHW aHajor MyCThIX MOPOJ MPHU Pa3pabOTKe PYAHBIX MecTOpoxaeHuid... He 6e3
y4acTHsl MarHUTHBIX TIOJIEH TMPOHMCXOAAT: OTpaHUYCHHUS B PACHPOCTPAaHEHUH KOCMUYECKHX Jy4eH,
oTeEpPsT MOMEHTa KOJMYECTBAa JIB)KEHHMS B IIpoleccax 3BE3OreHepalnd B | 'amakTuke;
KOCMO(HU3UYECKUX B3PHIBOB, BCIBILIEK; PYKOBOJACTBO LUKINYECKUMU MpolieccaMu U T.J. Permaromas
pOJIb MarHUTHBIX MOJIEH JOCTATOYHO JABHO BCKPBITA B XapakKTepe M MEPUOJUYHOCTH AKTUBHOCTU
Comnnna (B co3MaHUM KOHIICHTPUPOBAHHBIX CUJIBHBIX MAarHUTHBIX TOJIEH, B MEepE3aMbIKaHUU CHUIIOBBIX
auHMM). PacpocTpaH€HHOCTh MAarHUTHBIX TOJIEH, KaK MMOoKa3ajla U aCTPOHOMHUYECKass MarHUTOMETPHSI,
HE MMEET TPaHMll, a «3amachD» MArHUTHBIX MOJIEW COCTaBIIAIOT MaTe€pUAlIbHYI0 U SHEPreTHUYECKYIO
peanbHOCTH U camoro ["amakTuyeckoro amcka. Jla, ¥ TOTOKK OBICTPBIX YACTHUI] CBOMM POXKIECHUEM U
YCKOpPEHHEM OO0S3aHbI CIIOKHBIM KOH(UTYpAIMSIM BBICOKOTPAJIUCHTHBIX MEX3BE3IHBIX MarHUTHBIX
nosieii. CoBEpILIEHHO €CTECTBEHHBIM OyAeT NMpU3HAHWE W PEIIAONIUX BO3MOXKHOCTEH MarHUTHBIX
T0JIeH, B IJIaHE KOHTPOJIS 3BOJIIOLUOHHBIX IpoleccoB B [IpocTtpancTBe Hamelt BeeneHHoil. ..

[IpakTuvecku, COTJIacCHO MAarHUTOMETPHUH, HANIPUMEp, ¢ MOMOIIbI0 MarHuTorpada bia0OkoHa (u
Ip. TpuOOPOB) OBLIO BBISBJICHO OKOJIO ABYXCOT MAarHUTHBIX 3BE3/1 C MOJISIMHU HAMpsKEHHOCTHIO OT 100
10 34000 I'c (ma mamem CoJiHIIE PETUCTPUPYETCS HAMPSHKEHHOCTh OKoo 4-6 I'c). MarautHoe moste,
BMOPOKEHHOE B MEX3BE3[HBIM Ta3, CIOCOOCTBYET OOpa30BaHUIO YCTOWYMBBIX MarHUTO-CTPYKTYD,
COCTOSIINX M3 Ta30BBIX 00JIAKOB, KOTOPHIE BIUAIOT HA MEPEMELICHUE U CKOPOCTh KOCMHUECKUX JTy4eH.
NmenHo xocMo(du3MuUecKHe MAarHUTHBIE MOJIS «PYKOBOJAST» COBPEMEHHOM CHElM(UKON COITHEUHOM
aKTUBHOCTH M €€ HapacTaromeid MoauuKaimei. . .

Heuncuepriaemoe konm4ecTBO pa3HOOOpa3HBIX pPOJEH MAarHUTHOTO TMOJIE — BCIOAYCYIIETO U
BCEIIPOHUKAIOIIETO — HaUWHAET BCE OoJiee MONHO U TITyOOKO MPUBJIEKATh BHUMAHUE Pa3HOOOpa3HBIX
HCCIICIOBATENIbCKUX ~ IIEHTPOB:  T'€0JOro-reo@u3nMuecknx, OUONOTUYECKUX,  KIMMATUYECKUX,
MEJIMIIUHCKUX, BOCHHO-TIPUKJIATHBIX HANIPABJICHHM, TE€OMOIUTHUYECKUX TOUCKOB. [IpuuéM, 0cOOEHHO B
MOCNIEIHUE JIECATUIIETHUS, B CBSI3U C «OOOPOHHBIMU IpOOJIEeMaMMU», CO3/JaHbl OOIIeIIaHETapHbIE
CUCTEMBbl TEXHOTEHHOTO BO3JCHUCTBUS MAarHutocepy M Ha BCE BUIBI MPOSBICHUS ECTECTBEHHOTO
reoMarieTusma. boyiee TOro, TEXHHYECKHME METOJAbl M CpPEICTBA BO3JACHCTBYIOT M YK€ BIIOJIHE
OLyTUMO BIHUSIOT HA COJIHEYHO-3€MHbIE MAarHUTHBIEC, JJIEKTPUYECKUE U DIIEKTPOMATHUTHbBIC
B3auMoJeicTBUs. To ecTh COBpeMEHHbIE I'€OMarHUTHBIE IMPOLIECCHl MHOXATCS, PazHOOOpa3sTCs U
YCUIIMBAIOTCSA HE TOJBKO MO MPUYMHE MEK3BE3MHBIX BIUSHUN Ha ['ennocdepHbIit 371eKTpOMarHUTHBIH
PEXHM, HO U 0 MIPUYMHE TEXHOTCHHOTO BO3/eicTBUs (0co0eHHO B ciieHapuu, Tuna: BAK, HAARP u

Ip.), AJis 3aBepIiIeHus ctpoutenbcTBa «Hamero mupay (Imutpues, 2013; 2014 (0)).
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[Tox coBepIIeHHO APYTUM paKypcoM moaaércst HHGOpMaIUs 0 KPYITHOMACIITAOHBIX MAarHATHBIX
npoueccax, MpuyéM, 4TOo BecbMa XapakTepHo misa Aruu HMoru, Bcerma ¢ y4€TOM KOCMHYECKUX
IBOJIIOIIMOHHBIX CIIEJCTBUI Ha pa3BuTuu moei (becnpenensHocTs, § 356):

«TBopueckuii MPUHIMII HANpaBJsieT TOKU OTHA M ycTpemusieT 3Hepruu. IloaTomy, Bce
KOCMMYeCKHe NMPOsIBJIeHNS 0TPakalTcs HAa neHTpax Aruu Mora. Kaxiaoe orneHHoe nposiBjieHue

3BYYUT Ha LIEHTPaX, BbI3bIBasi pa3dHble ollylmeHns. YacTo Tocka W NM0JaBJIEHHOCTh 3aBUCAT OT
OTHEHHBIX HaNpPsKEeHMH (HAlIOMHMM O TOXKIECTBEHHOCTH INpocTpaHCTBEHHOro OrHa um Marnura,
A.JL.). IIpy4ynHa 3THUM OIIYLIEHUSIM — HECOIVIACOBAHHOCTh TOKOB. JTH HeCTapMOHHM3HPOBAHHbBIE
TOKH YJApsiIlOT 1O LEHTpaM, 3By4a JuccOHaHcoM. Korna Tokm HecorsacoBaHHble HeCcyTcs B

NPOCTPAHCTBE, TOIIA MHOI0 TBOPYECKOl MOINM YHOTPEOJSIIOT JHEPruM JJs VCTAHOBJIEHHUS

paBHOBecusi. fIBjieHMe HeCrapMOHM3MPOBAHHBIX TOKOB BbI3biBaeT B Aruu MHore kak Obl
cosiBJIeHHe ¢ Oopromumucs dHepruamm». (Ilogquépkuyto, A.JL.).

HUrak, B CIOXHBIX UM HEOXKUIAHHbIX Tmpoueccax Ilpupoanpix u  TeXHOreHHbIX
MarHUTOINPeoOpa3oBaHNi, TUIAHETO(DU3UIECKHE TPOLECCHl 3EMIIM TPEIbSIBHIN BCEMY >KUBOMY (B
TIEPBYIO OYEPE/Ib, JIFO/ISIM) JTOBOJBHO KECTKUN dK3aMeH. EcTecTBEHHO, UTO peasibHas KECTKOCTh 3a/1a4
aJlanTalyy )KU3HEHHBIX (OPM K «<HOBOMY MarHUTHOMY HOPSAKY» HE TOJIBKO Ha Halllel MaaHeTe, HO U

B ['emuocdepe B memom, okymaercs (BpsAd JIM C JTUXBOW) BOABOPEHHEM D3BOJIIOIMOHHO 3HAYMMBIX

3akoHOMepHOocTed. KoHneuHo, 4TOoOBI HEe MOTEepsAThCA B pa3BepHyBIIeMcs KocMuueckoM HOBoOEIE,

BCEM JKENAaIoUIUM TMpOJUIUTh cebsi «B Oeccmeprue Ha 3emile» HACTOSTENBHO PEKOMEHIyeTCs

o0paTUThCcs K TUIIMYHO aBapuilHOW cucreme 3HaHus — Arau Hore... mpowucuienmeid B yCIOBHAX

IIpeuMyllecTBa MAarHUTHbIX mpoueccoB... JKeHckoro Hauana: «llosToMy Bce Kkocmuueckue
TIPOSBIICHHSI OTPAXKAIOTCA Ha IeHTpax Aruu Moray (BecnpenensHocts, u. 11, 356).

EcrectBenno, uro «Kocmuueckuiit HoBoaem» — LENMKOM U MOJHOCTBHIO MO MOPOXKAAIOIINM
KOHTPOJIEM pa3BEpHYBLIETOCs CHEKTpa mpoleccoB Bennkoro nepexonaa (Kyzxa U BXOAAT COOBITUS O
BozBopenuto «Hosoro Maruutnoro ITopsiakay)... Mano He Oyzer. ..
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