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1. BBoaHble 3aMeYaHus.

[TpakTHyeckue BOMPOCHI «3NEKTPOMArHUTHOTO COTPYIHUYECTBA» C re0(U3NUYECKUMU I10-
JSIMM Ha y4acTKaX ¢ aHOMAJbHBIMU BapHallUsIMU MarHUTHBIX U AJIEKTPUUYECKUX MOJICH BO3HUK-
JU 10 TpeOOBAaHUIO BOCHHBIX CHEIHAIUCTOB €HI€ B CEpeIUHE BOCBMUAECITHIX T'OA0B XX-T0O
BEKa. 3a1ayM 3TOro Mpo(uis BOZHUKAIM U (POPMYJIMPOBAINUCH B CBSI3U C MONBITKAMU pEIlaTh
npobaemsl (U3NKH «HEOOBIUYHBIX siBIEHUN B atmMochepe u bmmxnem Kocmoce». Mccnenosa-
TEJNbCKUE 3aJ]audl PEIIAJNCh B 3aKPBITOM PEKUME, YTO JaBajO BO3MOXHOCTh KPUTHUECKHU
HAaCTPOEHHBIM HAayYHbIM «KAOMHETHBIM (yHIaMEHTAJIUCTaM)» JI0BOJIbHO KECTKO U HEOOOCHO-
BAaHHO «pa3o0iauaTh TPAKAAHCKUX JIIOJEH», MPEABABISBIINX SIKOOBI Hay4yHbIE PE3yJbTaThl,
KOTOpbIE B PENIKUX CIIydasiX «HE HAa MHOT'O MPEBBIIIATN MEHTAIUTET BOCHHBIX CHELUATINCTOBRY.
KoneuHo, mpITaThes MyOIMKOBATh OTYETHBIE MaTepHalbl B cooTBeTcTBUU ¢ UT3 (4acTHOE Tex-
HUYECKOE 3a/1aHuE), B T€ 7K€ I0Jibl MPAKTUYECKU OBIJI0O HEBO3MOXKHO, CJIEI0BATENIbHO, MaTepHa-
Jbl KOTMJIMCh, HO HE CTapesu M3-3a OTCYTCTBMsI KakoW Obl TO HM OBLIO I'pa)IaHCKOW KOHKY-
peHLUH.

Taxum o6pa3oM, HHPOPMAITMOHHYIO OCHOBY JaHHOM pabOThI COCTABISIOT pe3yJbTaThl pe-
IICHUS 3aKPBITHIX 33124 1o npobieme: «HeoOwranble siBinenust B Atmocdepe u bamkaem Koc-
Moce». Permaemble 3a1aun TeppuTOopraibHo ObUTH cocpeaoTodeHsl Ha FOre 3amannoit Cubupu
u B mpenenax Anrae-CasHCKON ckiaguyaTod 00JacTH. DTH paiioHbl ObUIN BBISBIEHBI MyTEM
KapTUPOBAaHUS YaCTOTHl BCTPEUYAEMOCTH MPHUPOJIHBIX caMocBeTsuxcs obpazosanuit (I1CO).
[TorbiTkm BBIIBUTH (DyHKIHOHATBHYIO poiib [ICO B reonoro-reonuzndeckoit cpeae Ha OTKPHI-
TOM 36MHOM IMMOBEPXHOCTH HATOJIKHYJIM HAC HA OCOOBIN KPYT BOIMPOCOB, KOTOPBIN CHIIBHO 3aWH-
TepecoBall Hallero OCHOBHOIO 3aka3zuuka — B/4 Ne 67947 (MunucrepctBo oboponst CCCP,
Jmutpues, 2014).

[ToTpeboBasioch MCIONB30BaHNE HE TOJIBKO PEIKHUX M3BECTHBIX, HO M Pa3pabOTKa HOBBIX
METOA0B MHUKporeodu3ndeckux cheéMok. Kak mpaBuio, pa3paboTka U MPaKTHYECKOE ampoOu-
pOBaHUE METO/I0B NPOBOJMIIOCH HA OMPEAEIEHHBIX yUacTKaxX, IJle UMeNUCh HaI&KHbIe Ha0IIto-
natenbHble JaHHble. HanéxHple — 3HAUUT, 4TO ATOT yYaCTOK MOABEprajcs (MHOTJa U HEOJIHO-
KpaTHOMY) BHEIIHEMY BO3JEHCTBHIO, CO CTOPOHBI CBETSIINXCS 00pa30BaHUil: OCBEILEHHUIO, Ya-
CTOMY IHOSBJIEHHIO LIAPOBBIX MOJHMH, CBEUCHHME BEPXYLIEK [EPEBbEB, OCBEILEHHE «IIPO-
YKEKTOPHBIM JIy4OM» M3 CBETSILIErocs AUCKa U Mp. BriocinencTBUM 3TH y4acTKU ObLIM Ha3BaHbI

3aKpEMMUBIIUMCST TEPMHUHOM — «lIATHO BO3JeHcTBUA». 3amady OOHApy>KEHUS IISITEH BO3ZICH-

CTBHSI MBI iepeniopyunin ciyx0e [I1BO, mockonbKy OHU U JIETKO, M TOYHO (PMKCHPOBAIIH pajia-



pamu ¥ mepeaaBalid HaM MeCTa UX JIOKaIu3aluu. MecTHbIE JKUTENU 0XOTHO JOTIOHSIN Xapak-
TEPUCTUKH TATECH, TaK 4TO Teou3nuecKkue mpuOOpsl MBI HUKOT/Ia HarpacHo He Hocwmiu. Kcra-
TH, BCE U3MEPHUTEIHLHBIC U MHTEPIPETAIIMOHHBIC MaTepUAIIBI TYT XK€, M0 NpuOsITHd B MHCTH-
TyT, oTOpakoBbIBaNMCh 3KcniepTamu reodpuznkamu M3MHUPAH(a) CCCP (Bo rmase c¢ Ilnaro-
BbIM }O.B.), kak He coorBercTBOBaBiIMe U UT3, u HayyHOMY HOCTOMHCTBY. [locTemeHHo u
BECbMa B YMEPEHHBIX J[03aX MHTEpeC K coTpyaHuuecTBy DMU-uenoBeka U 3eMiid HAYMHAET
HapacTaTb. JTOMY CIOCOOCTBYET M «CHSTHE OKOB C psifia pa3nienoB (yHIaMEHTAIbHOW (Hu3u-
ku» (banacansH, 1990; borBunoBckuii, 1997; ['Bo3mapes, 1997; Imutpues, 1998; JImutpues,
Hsatnos, I'Bozpapes, 2005; dyopos, 2009; dsatnos, 1998; JIatioB, Kupnuunukos, 1999).

2. O Hen30€KHOCTH DJIEKTPOMATHUTHOM DKOJIOTHH.

JI0BOJIBHO OOIIMPHO M HA BHICOKOM HayYHOM YPOBHE 3Ta IpobJjieMa OCBeIlleHa B Y4eOHOM
nocobun A.JO. I'BozmapeBa (2004). JleliCTBUTENBHO, AJIEKTPOMAarHWTHAs OOECIICYCHHOCTH
OuocdepHOro pazHo0Opa3usl KHUBBIX 36MHBIX OPraHU3MOB JIC)KUT B CAMOI OCHOBE >KU3HEHHBIX
nporeccoB. VIMEHHO S3JEKTPOMAarHUTHBIA — JTHAJIOT MEXKIy COOBITHSAMHU B  TI'€O0JIOro-
reo(U3nUECcKON cpelie Hallel MJIaHeThl U 3JEKTPOMArHUTHON MPOM3BOAUTEIBLHOCTHIO JKHUBBIX
CYIIECTB, B OCHOBHOM, JIFOJI€H, COCTABIISIET COJIEPYKAHUE BCE COBOKYITHOCTH SIBIICHUM B ra30-
IUIa3MEHHBIX 000JI0UKaX, B rHIpocdepe U B auTtochepe 3emnn. B nmocneanue aBa cToneTus Bes
COBOKYITHOCTb 3JIEKTPOMAarHUTHBIX IIPOLIECCOB PE3KO, M0 CKOPOCTU U MHTEHCUBHOCTH, BO3pPOC-
na (1o 3Heproémxoctn — B Hayane XXI-ro Beka mocturmia n-10%® spr/rox), mosromy sxosoru-
4eCKH BCE IPEJENIbHO YCIIOKHWIOCH B IJIaHE IeHepaluu KaracTpoduueckux mporeccoB. K
OO0JIBLIIOMY CO’KAJIEHUIO, ICHOCTH, B OTHOIIEHUM IMOHUMAHUS U KOJIMYECTBEHHBIX OLIEHOK B3a-
UMOBJIHSIHHS €CTECTBEHHBIX MOJICH (IEKTPHUUECKOr0 ¥ MarHUTHOr0) OMochepHoro renesuca u
reoc(epHOro, kak He OblI0, Tak U HeT. Eciu emé ydects U TOT KECTKUI (aKT, YTO SHEPTOEM-
Kasi TEXHOTCHepalus, Hapsay ¢ IPUPOAHBIME: JTUTOChEpoid, aTMochepoid, Tuapocdepoid, mar-
HUTOCGEpoil co3aana emé u TexHochepy. Yke npsMo ceifuac Mbl MOJTHOCTHIO )KUBEM BO BHOBb

00pa30BaHHON TEXHOIPUPOIHOH cpejie.

B »T0li 00CTaHOBKE «OOHOBIICHUSI CpPeAbl OOWTAHUS» W YCKOPCHHOTO HAPACTAHUS yIPaB-
JISIOIIETO BO3JICUCTBHS 3aKOHOB BCE OoJiee TocmojacTByromied TexHocdepbl BO3HUKAIOT CO-
BEPIIICEHHO HOBBIC U KpyIMHOMACHITaOHbIE MpeIebHO KOHKPETHbIE yTpo3bl. TO ecTh, MpoucXo-
JTUT TIOYMHEHUE JJIEKTPOMATrHUTHBIX MPOIECCOB BCETo OHochepHOro pazHOoOpa3us HE TE€0JI0-
FO-FGO(bI/ISI/I‘IGCKI/IM, a TGXHO(i)H?.I/I‘-ICCKI/IM BaKOHOMepHOCTflM. %! 3TOM HaHpaBJ'IeHI/II/I HCJIb351
He cocnarbes Ha padoTel (bextepesoit H.II., 2008; A.I1. Iyoposa, 2009). B vactHOCTH, TIOJIE3-
HO 37IeChb HECKOJIBKO PACIIUPUTD U YTIIyOUTh 3a/1a4u «dKojorudeckor reodpusukm» (A.I1. 1y6-
pos, 2009, ctp. 11):

«I'eodusnueckasi IKOJIOrUsl TECHO CBSA3aHA CO CBOUM MPHUKJIAAHBIM pa3aesioM — JKO-
JOTHYecKoii reou3snKoi, H3yuamwinei YJK0JOrH4eckKy oONnacHbie MPUPOIAHbIE H NPHPOTHO-




TeXHOIreHHbIE SIBJICHHUSI B BePXHeEil 4acTH J'II/ITOC(l)eDI)I, ruapocdepsl 1 aTMOC(]_)eDBI C 1ie-

JbI0 OIIEHKH MX BO3Je/iCTBHA HA COCTOSIHHE JKMBBLIX OPraHU3MOB. JKO0J0TrHYecKasi reocbn-

3MKA HccieayeT ¢ MOMOIIbI0 CeNHAJBHO Pa3padoTaHHbIX HAYYHBIX METOA0B Pa3JInyHbIe
npouecchl U sIBJICHUS] B NPUPoOJe: JHepreTnyeckoe Bo3jaeiicrBue reousnvecKux noJei,
3JIeKTPOCTATHYECKHUX, FJIEKTPOMATHUTHBIX, BAPHALMII T€OMAarHUTHOTO W I'PAaBUTALMOH-
HOIO MoJiel, NOHU3AIUM NMPU3EeMHOI0 BO3AYIIHOIO CJI051, COAEPKAHUA OMOTOTHYECKH AK-
THBHBIX Ia30B, B 0COOCHHOCTH NAaPUHAJBLHOIO COAEPKAHUS KHUCJI0POAa B BO3JyXe, IO-
CTyIUIeHHE PAAHOAKTHBHBIX ra30B, TAKMX KaK pagoH u Topon». ([ToguépkHyTo HaMn).

Hapsiny ¢ HeGonpImMu reosoro-reopusndeckuMu 00beKTaMU U KPYIMTHOOOBEMHBIMU 00b-
eIMHEHUAMHU OMOJIOTHUECKUX OOBEKTOB B MPOOJIEME «COTPYAHUYECTBA» MArHUTHBIX U DJICK-
TPUYECKHX MOJIEH OTpeOoBaIiCh (PU3MUECKUE TIOCTAHOBKHY 3a/1a4 B MacmTalde OT 1eJIoro op-
raHu3Ma (HampuMmep — IJICKTPUYECKUN CKaT) 0 KJIETOYHBIX T€HEPATOPOB MOJICH W MeMOpaH-
HBIX 3acioHOB (I'Bo3mapes, 2004, cTp. 56):

«Ho He TOJBKO KOCMHMYECKHE COOBITHS JAKT 3aMETHBIN VIS KMBOTHBIX OTK/JIHMK B
3JIeKTPOMArHUTHOM (pOHe, TaKHe CHTHAJbI Aal0T 0 ce0e HMKJIOHBI, TPO3bI, 3eMJieTpsice-
Husi. U B mocieqHee BpeMsi CTAJM CBA3BIBATH, HANIPpUMeP, 0eCMOKOMCTBO KMBOTHBIX Ie-
pen 3emuerpsicenussMu ¢ IMII gacroroii 0,01 — 10 I'u, koTopble BO3XEHCTBYIOT HA HUX
[55].

Xopo1o u3BeCTHO, YTO Nepe] rPo30i JIACTOYKHM JIETAIT y camoii 3emuin. buoJsioru ro-
BOPAIT, YTO OHU CIYCKAIOTCH BCJe] 32 HACEKOMBIMH, CHEIIAIMMH HAWTH YKpPBITHE OT
noxasi. Ho kak xe “xomapbl” M “myxu” omnpenessilor, 4yro Ogusurca Oypsa? Mo:kHO
NPeANoJ0KUTh, YTO [1eJI0 B TOM, YTO Y HACEKOMBIX HA TeJie eCTh TOHKHe YCUKH, KOTOpbIe
YYBCTBUTEJIbHbI K H3MEHEHHUIO 3JIEKTPOCTATHYeCKOro noJjisi. Beab U y Hac BoJiochbl BCTa-
0T ABIOOM, €CJIM MX HAJIEeKTPU30BATh, a Y “MaJibIX OyKalieKk” 3TOT nmpouecc WaéT ropas-
1o Jerye. Ha camom aeJie poJib 3JIEKTPOCTATHKY JISI HAX ropas3ao 0osiee BaxHa. Ilpu no-
JIéTe B pe3y/ibTaTe TPeHHS KPbLIbeB NMOBEPXHOCTh HACEKOMBIX NpHoOpeTaeT 3apsig M
HMeeT Jake “KHHeTHYeCKoe 3HAYeHHe”: HACEKOMbIe 32 CUET Hero yCKOpPAITCH B JJIeK-
TPUYECKOM MoJie 3eMJIH, NPUTATHUBAIOTCA WIN OTTAJIKUBAKTCS APYT OT APYra v OT XHUIl-
HHUKOB. To ecTh Mpu U3MeHEHUH JIEKTPUYECKOT0 MOJIA Nepe] CMEeHOi MoroJbl X MPoOCTo
TAHET (PAKTHYECKH K 3eMJIe WIH OT 3eMJIH dIeKTpocTaTudeckumu cuiamu [37]. Koneuno,
3TH CHJIbI He BeJUKHU, 1 OHM He MOTYT CIIOPUTH C BeTPOM MJIM MeIIATh JABHKEHHUIO Hace-
KOMOI0, HO OHH BIOJIHe olyTUMbI. HaBepHoe, He ciy4aiiHO M cTpeMJIeHHe MyPaBbHHBIX
cBajed M poeB MOLIEK cCOOMPATHCH HAJA CaMbIMH BO3BBIIIEHHBIMU TOYKAMHU — BelAb TaM
noje MakcumMaibHo. [lo-BuaUMOMY, d/1eKTPUUYECKHUEe MO HACEKOMbIX HMEIOT U HEKOTO-
poe uH(pOpMANIMOHHOE 3HAYeHHe B UX o0meHun. Hanpumep, 3aperucTpupoBaHbl JJ1eK-
TPpUUYECKHe MO0JIsl, TeHepupyemMble “TaHIYIOLIeH” myenoi, coodammeid CBOUM codpaThb-
SIM 0 HAWIEeHHOM eii HCTOYHHNKE MUIIH. ...

BaxxHy10 poJib Urpaer 3JieKTpocTaTH4yeckoe mnoJie 1js pacreHuil. Emé B 1785 r. 6ora-
HUK @. ['apauHu nMokKa3aJj, 4YTO pacTeHHsl MOTYT BSIHYThb, €CJIM MX 323KPaHUPOBATh Me-
TAJJINYECKOH ceTKOM. B HacTosIIIee BpeMsi MOKA3aHO, YTO MPH ITOM YMEHbIAETCS MOTOK
HOHOB YIJIEKHCJIOT0 ra3a K NOBEPXHOCTH PACTeHUIl, U MaJaeT HHTEHCUBHOCTH (OTOCHH-



TE3a. Hey)II/IBI/ITeJILHO, YTO pacTeHUust UMEKOT Ha JIMCTbBSAX BCEBO3MOKHBLIC “OCTpHH” -
3TUM OHH YCWJIMBAKOT I10JI€ U YBCJIMYUBAIOT IOTOK HOHOB K JIUCTY».

Taxum 00pa3oM, Mo CYIIECTBY, MOKHO MPEAINOoJarath, YTO BCSI COBOKYITHOCTb «COTPYIHU-
4eCcTBa» OMOJIOTMUECKUX M €CTECTBEHHBIX MOJIEeH (B TaHHOM CIIydae IEKTPHUECKUX U MAarHWUT-
HBIX) CBOJIUTCSI KO BCEMY CIEKTPY 3ajad sKojorudeckoro npodwuist. Ho, cormacHo ocHOBHOM
MIOCTAaHOBKE BOIIPOCA, HAC MHTEPECYIOT MAarHUTHBIE B3aUMOJEHCTBHS MEXKAY €CTECTBEHHBIMU
npoleccaMy U MOJSIMU, T€HEPUPYEMBIMH HEIOCPEICTBEHHO MCUXO(PHU3NUECKUMHU BO3MOKHO-
CTSIMM CaMOT'O YEJIOBEYECKOTr0 OpraHu3Ma. DTO OYEHb OOIIMpHAas OOJIACTh WCCIIEIOBAaHUH, U
MbI HEMHOTO yTiayOmiIMch B Y3KUM Ha0Op 3a7ad, BOSHUKAIOUIMX MPU MCCIEAOBAHUSAX B CHEIH-
¢buueckux ycioBusaX. JTa cnenuduka, Kak yke YIOMHHAIOCh BBIIIE, COCTOUT U3 OOLIMPHBIX
PSI0B ONMCHIBAEMBIX M HM3Y4aeMbIX HEOOBIYHBIX MPUPOAHBIX (eHoMeHOB ([mutpuen, 1998;
Jmutpues, stios, I'Boznapes, 2005). 1, HakoHel, BO BCEM pa3HOOOpa3Uu MPOU3BOJICTBA (PH-
3MYECKUX MOJIEH MBI BBIACIWIM COBOKYIHOCTb MAarHMTHBIX U 3JEKTPUUECKUX TIeHEpalui B
KJIacCe MCUXUYECKUX MPOLECCOB B )KMU3HEHHON M TBOPYECKOM aKTUBHOCTH 4eJIOBEKa. B aToMm
HalpaBJICHUU B CBOE BpPEMs 3HAUUTENIbHYIO 3aMHTEPECOBAHHOCTh U PE3yJIbTaTUBHOCTH MPOSIB-
nsina Enena UBanosHa Pepux (2000).

B cBoux rimy0okux oOmmpHBIX paboTax mporHo3Horo xapakrepa Enena lBanoBHa HeomHO-
KpaTHO NOJYEPKUBAJIA CyIbOOHOCHYIO POJIb HAyKH Ul Pa3BUTHSI U KOPPEKIMH MMEIOLINXCS
HalpaBJIeHUN COBOKYITHOCTH MO3HABaTEIbHBIX MPOIECCOB COBPEMEHHOCTH. B yacTHOCTH, Kak
nepBoOYepeIHbIe 0OCOOCHHOCTH HAay4HOro pa3BuTus YenoseuectBa, OHa mpeanaraet (Pepux,
2000, ctp. 283):

«Kak cpoiictBa IIpupoab!l yka3pIBalOT HAa BeYHbIH INpoLecC, TaK M AyX 4Yesa0(Beka)
HIET TeM Ke IMyTEM.

N3ydyenne cBOICTB 4Yesl0BeKa JacT HANpaBJeHHe M pacuiupeHue co3HaHusi. Cpenm
NPUYHH, CIOCOOCTBYOIINX HOBOMY MbIIIJICHHI0, KpOME KOCMHUYECKHX TOKOB, 10-HOBOMY
AeHCTBYIOIIUX HA YeJI0BeYeCTBO, OyAyT NMPOSIBJICHUS] HEOOBIYHBIX CHJI JJIeKTPHYECTBA M
YCHJIEHHBIX XUMHYECKHX NPOU3BOACTB.

YaBurcst HoBast Hayka ACTPOIICHXMKH U (pM3MOJIOTHH AyXa B CBSI3H ¢ OCHOBamu buo-
JIOTHH.

Korna 3moxa peieKTOpHBIX SIBJICHHI NPEICTABUTCS YeJI0Be4YeCTBY BO Beell SICHOCTH,
Toraa HayHéTcss Jnoxa Ceera. CHomleHHe ¢ MPOCTPAaHCTBEHHbIMH OrHAMHM aact Hayky
CBETOHOCHYI0. UTO MOKeT 1aTh MOIIb JAJIbHUX MUPOB, HEBO3MOKHO ce0e NMpeACTaABUTh!

B 0amkaiimem Oyaymem yciaosusi Haykn oTKpoOT 4eoBedyecTBY ysiBJICHHE NOJIHOM
cs3u ¢ Hagzemubim Mupom.

be3 yaBiaenusa MHcruryra M3ydyeHHs CKPBITBIX CHJ M CBOMCTB YeJOBEKa U B3aHMO-
AefcTBUA M B3auMo3aBucUMOCTH Mukpokocma ot Makpokocma He ocymecrsurcsa Ho-
Basi Jpa. HoBast Hayka 0 cHy1ax M CBOMCTBAX YeJIOBEKA JOJIKHA BOMTH B KH3Hb.



(Ecain 0b1 IIKOJIBI M XpaMbl BO3IVIacH/IU 3aKoH IIpuumHHOCTH, TO U CO3HaHUe ObLIO
Obl HAa BbICHIEll CTyneHH, MO0 He MOXKeT ObITH MPOJABM:KEHHE TaM, I'le BJIEHO pa3o0liie-
Hue ¢ OcuoBamu buiTus).

MBICJIb cpenn cambix HeyuTéHHBIX cuil. [lenas Hayka MokeT ObITH OCHOBAHA, YTO-
Obl pa3bsICHUTH Bo3AelicTBHEe MbICam».

Wtak, MOCTaTOYHO MIMPOKO M JAETaTbHO Hayke Ha 3emiie M3BECTHA POJIb DJIEKTPUYECKHX H
MarHUTHBIX MOJIEH U B YEJIOBEUECKOM Tele, U B MPOLECCE YETOBEUECKON KU3HEAEITeIbHOCTH. Tak,
JTABHO yCTAHOBJICHO, YTO OCHOBHBIC IMPOIECCHI OOMEHA BEIIECTB, HEOOXOAUMOTO ISl MOJIECPKAHUS
KU3HH, HEPa3phIBHO CBs3aHBI ¢ HOHU3anuen Mosekyn (I'Bo3napes, 2004). HepBHoe BO30YyXI€HHE €CTh
HUYTO MHOE KAaK HUMITYJIbC JEKTPUUYECKOr0 TOKA, T€HEPATOPOM KOTOPOTO SBISETCS MOBEPXHOCTHBIN
CJIOIl HEpBHOTO BOJIOKHa — MeMOpaHa. B pesynbrare nm30upaTenbHONW MPOHUIIAEMOCTH KJIETOYHBIX
MeMOpaH MO OTHOIICHHUIO K MOHAM HATPUA U KaIHs Ha MeMOpaHax oOpa3yeTcs 3JIEKTPUUYECKOE TOJIe
HanpsOKEHHOCTRIO mopsimka 10 B/cM, uTo cpaBHUMO ¢ TNpPOOOHWHBIM 3HAYCHHSIMHU JTyUITHUX
nuanektpukoB (bamacansH, 1990; I'Bozmapes, 1997; [lnexanos, 1990). DnemMeHTH KpOBU, KOTOpHIE
YCTaHABIMBAIOT €€ (KPOBU) KA4E€CTBO, O0JIAAIOT SIEKTPUUECKUM 3apsSIOM U MAarHUTHBIM MOMEHTOM.
CnemoBatebHO, 00IIee KOJMYECTBO PA3HOOOPA3HBIX ABMKCHHUN B CEPICYHO-COCYIUCTOM CUCTEME
BCEX TEIUIOKPOBHBIX (M HE TOJBKO) YNpaBISETCS HE TOJNBKO 3aKOHAMU TIE€MOJWHAMUKH U
THJIPOJUHAMUKY, HO M, B OCHOBHOM, MarHUTO- U 3JEKTPOJUHAMUKHU. DIIEKTpOKapauorpamma, mo ¢pu-
3UYECKOM CYTH, SIBJISIETCS 3alUChI0O Pa3HOCTH TMOTEHIMAIOB KPOBOTOKA, COOTBETCTBYIOILETO
OMOAJIEKTPUIECKOMY TIOJII0, TEHEPUPYEMOMY OMEHUSIMU CepJilla MPU KaXXIOM coKparieHuu. IMeHHO
IpU 3TOM OMEHHM cepilla U BO3HUKAET TOK, ABMXKYLIMICS Yepe3 Teao HCCIeAyeMOro >KMBOrO Opra-
HuU3Ma (T.e. JIOOOTO JKMBOTO CYIIECTBA), KOTOPBIM, B CBOIO OYepellb, BBHI3BIBACT («KHABOIHT)
MarHuTHOE 1oJjie. bBUOMarHuTHBIE MOJS YeJIOBEKa, KaK MPAaBHUIIO, PETUCTPUPYIOTCS IUCTAHTHO B BUJIE
MarHATOKApAHOTPaMMbl Ha PACCTOSIHMH HECKOJIBKUX CAHTUMETPOB OT M3ydaeMoro oObekta. Takum
o0pa3om, Heu30ekHO Bce (yHAAMEHTalIbHBbIE AKThl KU3HEACSITEILHOCTU CBSI3aHBI C TEPEHOCOM

QJICKTPUYCCKUX W MAIHHUTHBIX 3apia10B, IO3TOMY 10001 KMBOH OOBEKT OOJHOBPEMCHHO SABJISACTCA

ICHCPATOPOM SJICKTPOMAroHMuTHOI'O I10JIA.

B npaktuueckoit Menuuune, ocobenno B CIIA, gaBHO ucmonb3yercs (B AMATHOCTUYECKUX H Jie-
YeOHBIX 1IEJIAX) MarHUTOrpaMMa IeueHr opranu3Ma. IMEHHO TIeYeHb KUBBIX TeJl SBISETCS (PYHKIINO-
HAJIbHO OTBETCTBEHHBIM «MAarHUTOTEHEPATOPOM» U OCHOBHBIM IMOCTABIIMKOM SMOIIMOHAIBHON dHEp-
THH )KU3HEIeATEIHbHOCTH YelloBeKa. Tak B ApeBHeM Pume BIrOONEHHBIH, 0Opamiasch K cBOei BO3I00-
neHHo#, roBopmwit: «O, mos meueHs!», a He «O, Mo€ cepare!». DMOIMOHATbHAS POJIb MAarHUTHOMN
SHEPTHUH B TIPOIecCax PENpPOAYKIIMH UTPAET PEIIarlnyo poib. ObmedenoBedeckas CriocOOHOCTh CO-
3aBaTh OMOMAarHUTHOE TMOJe 3eMJIM U MPOAYLHUPOBATh PE30HAHCHBIE MPOILIECCH MEXKIY OTIEIHHBIMU
HOCHTEJISIMU «KBAHTOB JKMBOTO MAarHUTa», B 0OIEM-TO, IIMPOKO M3BECTHA, HO KaK-TO MAaJlO MOHITA U

oco3HaHa. bonee rioy6oko m Ha oOmeM MIaHETO(GU3NYECKOM YPOBHE 3TH BOMPOCH! 00CykaeHsl .



HuoBoit (2016). Ham nume ymecTHO 100aBUTh, YTO Kak Ha ApYrux miaaHerax CoJIHEYHOH CHUCTEMBI
uAyT (WIK 3aBEPIIMIINCH, HAI[pUMEp — Ha YpaHe) MepeMeHbl 3HAKOB MarHUTHBIX TOJIOCOB, TaK U Ha
3emiie I0KHBIN U CEBEPHBIN MOIOCH MEHAIOTCs MecTamu ([mutpues, 2015). A umeHHO, UMeeTcs He-
MaJIO JI0Ka3aTeJIbCTB TOMY, YTO I'€OMHBEPCHSI MAarHUTHOTO IOJISI TEHEpUPYET MHOKECTBA JOINOJIHU-
TEJIbHBIX MPOLIECCOB B OPraHU3Me M CIIOCOOCTBYET pa3HOOOPA3HBIM PE30HAHCAM.

OOpazoBaHne W (YHKUMOHHPOBAHHE OHOJOTHYECKUX CHUCTEM MPOUCXOIUT B TMPUPOIHOM
AJIEKTPOMArHUTHOM OOCTaHOBKE, KOTOpass (OPMHUPYETCS KOMIUIEKCOM T€0JOTr0o-Te0(hU3nIeCcKux,
KOoCMHUYECKUX (hakTopoB. B cBsi3m ¢ Tem, 4TO IS KaXIOW TeppuUTOpur HAOOp 3THUX (PaKTOpOB
SBIISICTCS OYEHb PA3IMYHBIM U MO 3HEProEMKOCTH, U MO COAEPIKAHUIO, TO OyJieM UMETh B BUAY, U4TO B
nporiecce (HyHKIIMOHUPOBAHUS OMOJIOTMYECKHX CHUCTEM MPOU30UIET MoapasiesieHHe TEPPUTOPUHU 10
xapakrepy 3aboneBanus moaei (ILuros, 1999).

3. IMOLMOHAJLHAS DHEPrOEMKOCTL M €€ POJIH.

Hcxons w3 CyHIeCTBYIOIIMX 3HAHWUH, MOXXHO MPEINOJIO0XKHTh TOCTENICHHOE (HOPMUPOBAHHE
MexaHu3zMa oOpaTHo# cBsi3u «Yenosek <> Cpena», T.e. cama Ilpupoaa mocTreneHHO, MOCPEICTBOM
CBOEH YYBCTBUTEIILHOCTH CO3/IaCT, B OTHOIICHHUH JIFOACH, «CPEICTBA YIPABICHUS OMEPEKAIOMIECTO pe-
arupoBaHus». [Ipuuém, ¢ TOUKHM 3peHHsI BBIICIPUBEACHHBIX CBEIICHUIA U MOJIOKEHUH, OBLIO 1Ieeco-
0o0pa3Ho copMUPOBaTH HANpPABICHHE W3YUYCHHS BIHSHHUS DIICKTPOMArHUTHBIX XapaKTEPUCTUK
YCJIOBCKA Ha JIOKAJIbHBIC BapHallukl MArHUTHOI'O I10JIA Zemin. I[aHHOC HaIrpaBJICHUC UMCCT B CBOEM
€CTECTBEHHOM pPa3BUTUU HECKOJIbKO TPaHUYHBIX YCJIOBUH (MOKHO Tak Ha3BaTh). [lanee mpuseném
MIPUMEPHI TOTO, KaK JIIOIU W300peTaroT IpUMEHEHUE (B TIEPBOM cliydae — «00OpPOHHOE») Ouosornde-
CKOT0 AJIEKTPOMArHUTHOTO TIOJIS, T.€. BOIIPOC «MOYKHO JI?» HE CTOMT.

1) Cnenyer nmoa4epkHyTh, YTO AOBOJBHO JaBHO OBLIO HAAEKHO MPAKTUYECKH OOHAPY>KEHO sIBJIE-
Hue «leoncuxuszma» (Persinger, 1977). SIBnenue I'eoncuxmuzma 1eMOHCTPUPOBATIO BO3MOXKHOCTh CyM-

MHPOBAHUSA MarHUTHBIX 6H033pH,HOB N OJO0BOAMTH IMOPIHMH CO6ODHOI>'I MarHUTHOHN SHEPTUHU CTpaxa JI0-

o *
A€ 10 TCOMAardMTHBIX 6VDB . Imenno IMO3TOMY HOJIZKCH CYIIECTBOBATH (I/I MMPaKTUICCKU Cy'IJ_IeCTByeT)

" IroT > deKT HaEKHO K TOCTYIHO MPOSBHI CeOs B M3yUeHHH TOBEICHYECKOro MarHETH3Ma Mace
JIOAEH B AKCIIEPUMEHTAX «JICUEHMsI JIIOJIeH 110 TEJIEBU30PY» Ha ceaHcax runHotusépa Kammnuposkoro.
VYnanoce, myTéM 0OOCHOBaHMsI HEOOXOIMMOCTH HPOBEPUTH PEATBHOCTb «THIOTE3bI ['eoncuxmima
amepukaHckoro reo¢pusuka-ncuxosuora Ilepcunrepa M.A. (Persinger M.A.), opranusosartb «Jie4eo-
Hyto Jjeknuio» Kammnuposckoro B r. UpkyTcke, rae pyHKIMOHUPYET OJlHA U3 CaMbIX CTapbIX MarHu-
ToMeTpuieckux ctanuuii Poccun. U neiictButensHo, yepes 15-17 MuH. nociie Havana JEKIUU Ha OC-
HOBHOM craHiuu (I1aTpoHbI) 1 Ha HECKOJIBKUX BBIHOCHBIX MarHUTOMETpPax ObUIO 3aperMCTPUPOBAHO
Hauano ymepenHoi (Kp = 4) reomarautHoii Oypu. bBypeBble oTMeTkH nepecTanu (pUKCUpOBaThHCS ye-
pe3 8-12 MuH. mocie 3aBeplICHHS JEKIIHH.

Takum o0pa3om, ynanoch MOATBEPAUTH HpeAnonoxenue [lepcunrepa o gopacTaHMM KOTE€PEHTHOM
peaKINH JIFOJACKUX Macc Ha 0011ee Bo3AeiicTBIE (B TaHHOM CiIydae BpauyeOHOTrO yBeIIeBaHUs JeueOHO-
ro Xapakrepa) A0 reoMarHuTHoi Oypu. Ha pemenue npoepounoit 3agaun [lepcunrepa B Poccun He
oTpe0OBATIOCh «T€HEPUPOBATh UMILYJIbC CTpaxa», BCE 00OIUIOCH JIPYKHBIM JKEJTaHUEM TeJe3pUTeeH
— «OBICTPO M 33J]apOM BBUICUHUTHCS OT BCEX CBOMX O0OJs4eKk». MBI HE B Kypce MEAMIMHCKUX YCIEXOB



CPaBHHUTEIHHO OOJBIION YPOBEHb PE30OHAHCHBIX COBMECTHBIX (IUIsi OONBIIMX TPYMI HACETICHUS WU
rOCyAapCTB) MCUXO0IMOIIMOHATIBHBIX TPOIecCOB (TIepexuBanuii moeit). Cienyer moauepKkHyTh 0000,
YTO SHEProEMKOCTh OTPHIIATEIHHBIX 3MOIUH B pa3bl OOJIBIIE MOJIOKHUTEIHHBIX. [I0CKOIBKY HEpBHOE
BO30Y’KJI€HHE Ja’Ke OJJHOTO YeJIOBeKa IeHEPUPYET JOBOJILHO 3HAUMMBIN AJIEKTPUYECKUI 3aps U mar-
HUTHBIA UMITYJIbC — TO (YHKIMOHUPOBAHKE OOIBILIOTO YKCIa JTIOJCH, MPUXosiiieecs Ha OJHY MOJI0CYy
gactoT 0,1-100 I'q (¢ pe3kum BoifenenueM B monoce 8-12 I'n — anbda-puT™), MOKET JOpacTaTh U BCe-
I/1a JOopacTaeT A0 T€OMarHuTHbIX Oypb. Tak oka3aaoch BO3MOXKHO CO3/1aTh I'€ONCUXUYECKOE OpPYKHE,
KOI'Jla MpU ONpEeeNEHHBIX TEXHUYECKUX YCIOBHSIX MOXHO BO30OYIUTh TEXHUYECKU TakHe OypH reo-
MarHUTHOTO TIOJISl, KOTOPhIE BBHI3BIBAIOT B YENOBEKE, HApPUMEpP, HEMPEOIOIUMBIN (ITOBEACHUECKUN)
cTpax.

2) Cnenyer 0co00 OTMETHUTH, UYTO [MAIa30H HU3KOYACTOTHBIX MYJbCAIMN €CTeCTBEHHOTO

T'COMAarHMuTHOIO 1oJd CcoBIaaacT ¢ COOCTBEHHBIMU QJICKTPOMAariuTHhIMHU KOJICOAHHMSIMM _MO3ra

9CJIOBCKA (BKJ'IIOLIaH MaKCHMMYM B 1ojoce 8-13 FI_I) CJ'IeI[OBaTCJIBHO — HCKOMasd I10JI0Ca 4aCTOT JJICK-

TPOMAarHUTHOTO B3aMMOJICHCTBHS YETIOBEKa U MPOIECCOB MarHUTOC(HEphl OCYIIECTBISETCS UMEHHO B
3TOM JWamNa30He YacTOT, ¢ MAaKCHMaJbHO BO3MOXKHBIM BO3HUKHOBeHHEM 3(ddekra pezoHanca. [Ipu
3TOM, BIIOJIHE OUYEBUIHO, YTO TPeOyeMbIil YPOBEHb 3JIEKTPOMArHUTHOMN 3HEPTOEMKOCTH MPH MpoIleccax
MacCOBOT'O AMOIIMOHAIBHOTO MEPEKUBAHUS MOKET JOCTUTATh 3HAYUMBIX BEIMYUH BO3OYXKICHUS IS
reHepaly MCUXOTeHHbIX Bapualuii MaruuTHoro nojis 3emnu (Amutpues, 1998; urtos, 1999; Dnek-
TpOMarHuTHeIE ToJIs B Ouochepe, 1984).

K Benukomy coxasieHnIo, Ha4yaToe aKTUBHOE M3yueHHEe HEOOBIUYHBIX BapHallil PU3NYECKUX Mosen
dakTUYeCKu MJaBHO W TONHOCThIO JneduHaHcupoBaHo (B 1991 romy). W naxe rnobanbHBbIM
KJIMMaTHYeCKU pexuM IutaHetsl (Mapuyk, Konngparees, Kosonepos u ap., 1989), Baustommii Ha
reopu3MYecKre XapaKTEPUCTUKU OOIIMPHBIX TEPPUTOPH, C TPYJAOM yACPKHBACT JOCTOMHBINA MCCIIC-
JOBATENbCKUNA PUTM. Y TAIOCh TaKXkKe, 3a CYET HAKOIJICHHUS] MHCTPYMEHTAJIbHBIX PETUCTPALIUi IPUPOI-
HBIX CHTHAJOB, UMECIONIMX HEJIWHEWHbIE BpPEMEHHBIE KOJIMUYECTBEHHBIC XapaKTEPUCTHKH B
BEPTHKATBHOM MEX000JI0YETHOM IHEPTONEPETOKe, MPOAHATU3UPOBATh Psii HEOOBIUHBIX SBICHHMA J10-
kanbHOro Xxapakrepa (bamacansu, 1990; Imutpues, [loxonkos u ap., 1992).

[Ipu w3ydyeHHH OBICTPOMPOTEKAIOMUX Te0U3UIECKUX COOBITUM OBUTIO OOHAPYIXKEHO, YTO
cymectByer mupokuii kmacc IICO (AmutpueB, 1998), NOpoCTpaHCTBEHHO TATOTEIOIUX K
OTpECIIEHHBIM TEOJIOTO- TEeO(U3HUECKUM CTPYKTypaM U JEHCTBYIOIIHUX 10  («3aKa3y»)

ONpeAeIEHHOMY CLIEHApUIO, C SBHO BBIPAKEHHOW ()YHKIMOHAJIBHOM HANpaBIEHHOCTbIO, HE

KammupoBckoro, HoO MOITHAas 3MOIMOHANILHAS COTJIACOBAHHOCTh POCCHSIH OJHO3HAYHO TOKa3ama d¢-
(EKTUBHOCTh MarHUTOTCHEPAINU (CTPEMSIIUXCS K 3I0POBBIO JIFOJCH) I0pacTaTh JI0 T€OMArHUTHBIX
Oypb B CBOCOOpPA3HOM COTPYJHHYECTBE HA AJIEKTPOMArHUTHOM momnpuie (Mexay YemoBexom u Ilpu-
ponoii). OToT (B AAaHHOM Ciydae MOATBEPKIAEHHBIN) (DaKT mMen OoJbloe 3HAYCHHE B JadbHEHIICH
paboTe Mo ATOMY HANpPaBICHHUIO UCCIIETOBAHUH.




oTBeuarollell oO0IIel CTPYKType MOBEACHHUS ECTECTBEHHBIX OOBEKTOB, HMEIOIIUX YXKE Kak Obl
IPUPOIAHO-TEXHOTEHHBIN renes3uc. [Ipu nmonbope GpakTHUECKUX JaHHBIX BBIIBUIIOCH, YTO 3TH OOBEKTHI,
ycinoBHO Ha3zBaHHbIE «OO0bekThl 1eneBoro mnoBeaeHus» (OLII), umeror O6o0mbIIOE KOTUYECTBO
OTJIMYUTEIIBHBIX YEPT U MPU3HAKOB MHKEHEPHOT'O XapaKTepa:

1. MecTa aKTUBHOTO TPOSIBICHUS MOJOOHBIX OOBEKTOB XapaKTEPU3YIOTCS OINpeneaEHHBIMU pe-
TMOHAJBHBIMU HEOAHOPOJHOCTSMHU T'€0JIOTHYECKOTO CTPOCHUS M XapaKTEPUCTUKAMU T'e0(pU3UIECKUX
noJiel ¥, B HEKOTOPBIX MECTAX, TSATOTEIOT SIBHO K ypOAHUUYECKUM 30HaM.

2. B palioHax uX y4YalI€HHOTO TMOSIBICHHS OTMEYaeTcss OOJbIIOE KOJMYECTBO HEOOBIYHBIX
reo(u3nuecKux, aTMOC(EpPHBIX U JUTOCHEPHBIX SIBICHUN (CBEUEHUS, TUIa3MOUIBI, IAPOBbIE MOJIHUU
uap.).

3. JlaHHble OOBEKTHI BIIOJIHE BEPOSATHO CHELU(PUUYHO OPUEHTUPOBAHBI HA KOHTAKT C JIOAbMH, HO
Yalie BCEro MpOSIBISIIOTCS B MaJOMIOAHBIX MecTaX. CHucreMa 3aceKpedrBaHUs MO3BOJIAET MPEArnoa-
raTh, 4YTO YCTOMUMBOE U MPEAEIbHOE COKPHITHE COCTOSBIIUXCS KOHTAKTOB M 3aCEKPEUMBAaHUE T€OIO-
JUTUYECKUX KOHTAKTOB C WHOLMBWIM3ALMSAMY JIMIIACT OOBIYHBIX JIIOJIEH HEOOX0AUMOM 0CBEJOMIIEH-
HoctH. [lo cymectBy, mapOpManus o6 OLIl maxomuTcs moxa crpokaimmMm 3amperom (Mutpues,
1996).

4. OODBEKTHl 1LIENEBOT0 TMOBEICHUS OOHAPYKUBAIOTCS PATUOJIOKAIIMOHHBIMH CTAHLIUAMU H
¢bukcupyrorcs Ha GoTormI€Hky. Vmeromuecss apxuBbl peruCTPAlMOHHBIX JaHHBIX cpeactBamu [1BO
TaK)Ke, M0 CYLIECTBY, HEJOCTYIHbBI K UCCIEN0BATEILCKUM BO3MOXKHOCTSIM, 110 CYTH, paclpoCTpaHEH-
HBIX [IOBCEMECTHO Ha 3eMIIE.

5. 3aduxcupoBaH OMNPENECIEHHBIM THI TOBEACHUS OOBEKTOB M BO3JCHCTBUS Ha 3EMHYIO
MOBEPXHOCTh (MOTrpyXeHue B BOAY (peku, o3épa, MOps), B 3€MIIO, MPU3EMJICHHUE, OCBEILECHUE
MOBEPXHOCTH JyyaMu U 1p.). B ciyuae MHOTOKpaTHOro 00/ydeHus MouBhbl (Yallle BCETo U3 IIapOBBIX,
MAJTUHAPUYECKUX U TUCKOUIHBIX (OpM OOBEKTOB), 00yUEHHBIE YUACTKA MPUOOPETAIOT CHIIBHO MO-
TUuGUIUPOBAHHBIE CBOMCTBA (DU3MUECKHX MOJEBBIX XapaKTEPUCTUK: MAarHUTHBIX, SIEKTPUUECKUX, Pa-
TUAITMOHHBIX, TEIUIOBBIX, TPABUTALMOHHBIX, MPUYEM OTH AHOMAJIBHBIE XAPAKTEPUCTUKU SBISIOTCS
JIOJITOBPEMEHHBIMU U MICUXOAKTUBHBIMU. BrOCI€1CTBUN 3TH OT/IEIbHBIE YYaCTKH ObUIM HA3BaHBI MST-

HaMHU BO3JIEWCTBUSL.

6. BrigBIeHO W3MeHEHHE OMOIOKAIMOHHBIX CBOWCTB MECTa, MPETEPIEBILErO0 TaKOe ITy4YeBOE
BO3JICHiCTBUE (HAa HEM YCTaHABIMBACTCS OMPECIEHHBIA THIT OMOJIOKAIIMOHHONW aHOMAJNH, UMEIOIUI
WHTEHCHUBHBIC TUHAMUYECKHUE XaPaKTEPUCTUKH).

7. B momoOHBIX MecTax 3a4acTyio HaOIIOJACTCS MOYTH IMOJIHOE TOJABJIICHHE BHIOBOTO PaCTH-
TEIBHOTO pa3HO0Opa3us (OCTAIOTCS MaOPOTHHUKH, XBOIIU, MOX) WITH, B PsJie Cy4yaeB perucTpupoBa-

JIOCh, 6ypHO€ Pa3BUTHUC PACTUTCIILHOCTU B MPCACIIAX XAPAKTCPHOI'0 IJId JAHHOI'O MECTa BHUAOBOIO



pazHooOpa3us  (CHenuasbHOTO TIYOOKOTO  OWOJIOTMYECKOTO MOHUTOPHHTAa 3TUX MECT He
IIPOU3BOJUIIOCH).

8. VY mronel, HEKOTOPOE BpEeMsl HaXOIMBIIIUXCS B TIPe/iesiax JaHHOTO MecTa (MATHA BO3JIEHCTBUSA)
HaOMIOJAIOCh  Pa3BUTHE HEKOTOPBIX HEOOBIYHBIX TcuXo(du3nonorudeckux dddexroB (THma
SICHOBUICHHUSI, ICHOCIIBIIIAHUS, SICHOTIOHUMAHHUS U T.I1.);

9. AnmapaTypHO MHOTOKpPaTHO ObUTHM 3a()MKCUPOBAHBI AKTHBHBIC TIOJICBBIC  BapHAINH
AIIEKTPUYECKOTO0 U MAarHUTHOIO moJjied. Bo3aelicTBue Ha MOBEPXHOCTh 3€MJIM OTMEYAJIOCh TOIaMHU, U
OHO KCYEe3aJI0 MOCJIEJ0BATEIbHBIM CHKEHUEM OT HaYallbHBIX TPaIMEHTOB. XapaKTepHO, YTO KOCTPHI,
KOTOPBIE 3)KUTAIM Ha MATHAX BO3JACUCTBUS, «BBDKUTAIIN» MAarHUTHBIE aHOMAJIUA UHTEHCUBHOCTHU (hu-
3UYECKUX MOJIEH.

10. BrepBble, B 3TUX MATHaX BO3IEHCTBUSI, ObUIa yCTaHOBJIIEHA M OOpaTHas CBSI3b, @ UMEHHO —
BO3MOXXHOCTh BIIUSIHUSI TICHXOJIOTUYECKOTO COCTOSIHMSI YelloBeKa (B JTaHHOM cCilyd4ae — reopu3uka-
orepaTopa) Ha XapakTep pabOoThl PEerHCTPUPYIOIIUX MPUOOPOB, HA CaMU BapUAIlMd MAarHUTHOTO U

ANEKTPUYECKOTO MOJIEH

Taxum 06pa3oM, MbI BBISIBHIN re0(hr3nuecKie MUKPOOOBEKTHI — MIATHA BO3JICHCTBUS — B KOTOPBIX
IPOU30IILIAa KOMIUIEKcAs (PU3NIEeCKUX MojIel, KOTOpas MO3BOJIMIIA HAM HHCTPYMEHTAIBHO 3a(HKCH-
poBathb 3()(eKT BO3AEHCTBUS OMOMAarHUTHOTO TIOJIS YEJIOBEKA Ha JIOKATBHYIO 3HEPro€MKOCTh TeoMar-
HUTHOU HanpsbkéHHocTH ([Mutpues, lIuros, 2003).

4. KoHKpeTHBIE€ HCCJIEeI0BAHNS MATHHTHOIO I0JISI HA NATHAX BO3JAEHCTBHSA M _HepPaBHOMeEP-

HOCTh OHMOYVBCTBUTEJIbHOCTH.

[Tpu muoTONMeTHEM M3ydenuu (1977-2007 rr.) Anraiickoro kpas u Pecriybnuku Antait (Jmutpu-
eB, 1998; Jmurtpues, Iloxonkos, IlporaceBuu, CkaBunckuii, 1992), Ha npeaMeT BbISICHEHUS
¢dynkmonansHoi ponn [ICO B okpyXkaromiei cpeie, 0co00 BBIICSISUICS paiioH cena MakapbeBKa,
AnTaiickoro paiioHa, AnTtaiickoro kpas. M Hamm SKCHeAWITMOHHBIE PAOOTHI, W TIO HAOIIOACHUSM
MECTHBIX KHUTENeH, U 0 OOIIMPHBIM JaHHBIM pacrojaraBIIuXcs B OKpecTHOCTIX ciayk0 I1BO 6-ro
[lorpannuHoro  orTpsaa, 34ech  OTMedYajach  IOBBIIIEHHAs  BCTPEYAaEMOCTb  MPUPOIHBIX
caMocCBeTAIIMXcsl 00pa3oBaHuil (Lapbl, KOHYCHI, MOJIOCHI, KOJIbLA, 1yTu Ap.). Ho kpome cBeueHwuii,
KUTETH dJTOW Tepputopuu (bemoKypuXWHCKHI pailoH) OTMedYadd Ciaydad IICUXOJIOTHYECKUX
MOCIIEJICTBUI OT KOHTAKTa JIIOJIeH C STUMH MaJoOOBbICHUMBIMH sBIeHUIMU. OCOOCHHO SHEPTOEMKOI
okazayiach «MakapbeBCKasi aHOMaJIHs», COCTABICHHAs HEOOIBIIUM YHCIOM JIOBOJIBHO KPYMHBIX HO-
PHUTOBBIX MaccuBOB. B o0mieM-To, muomans benokypuxuHCKOTo paiioHa XapakTepu3yeTcst OHOBBIMH
MOKA3aTesIMU HANPsHKEHHOCTH TeoMarHuTHoro nodsi. Ho yxxe B cMexHom, Yapsiickom paiione, Jio-
KanuzyeTcs reomarautHas «AHomanus Llymurika» oTHocuTenbHO OM3KO0 K rpaHuiie ¢ Kazaxcranom

u rope Koponesckuii 6enok. Ota anomanus («lymurika») komnsiesas (puc. 1).



Puc. 1. CxemaTnueckuii reosioro-reopusndeckui miad anomaanu «lymumka

(MmacmTad 1:5000).
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I r r l — pacuéTHBIN MArHUTOMETPHUYECKUI MpodnIiIh 1Mo kaHaBam 31-32.
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Ceno pacromnaraercsi BONM3M OYEeHb OOJBIION WHTEHCHBHOW MAarHUTHOM MakapbeBCKO
aHomanuu, UHTEHCUBHOCTRIO a0 20000 HT (per. Ne244), oOpa3oBaHHOW HAKJIOHHO 3aJIETAIOIIUM
TPaHUTHBIM HITOKOM CO 3HAYUTENbHBIM COACPKAHUEM PYIHOTO kene3a (10 7%).

B npenenax MakapbeBcKOil MArHUTHON aHOMAIWMU (TIOYTH B €€ IIeHTpe) Obliia TakkKe oOHApyKeHa

y)K€ HMHTCHCUBHAs OWoOJOKauoHHas aHomanmus. OnHa Obula 3akapTUpPOBaHA TIPH  PaiOHHOM

MapLIpyTUPOBAHUHU, BO BpeMs reopu3nueckoi ChEMKHU IIeJIEBOrO Xapakrepa. [laHHBINH ydyacTok, IO
CBUJIETENLCTBY CEIBCKUX OYEBH/IIIEB, COOTBETCTBYET MECTY HEOJHOKPATHOTO 3aBUCAHUS AUCKOUIHO-

ro 00beKTa C JIydoM (HampaBlIeHHBIM Ha TIouBy). [1o Beelt Bunumocth, 310 ToT OLII, KOTOpHIH U Ccre-

HEpUpOBaJI IATHO BozfeicTBus. [Ipu MUKpOreopu3ndeckoil chEMKe ATOTO MATHA (TI0 CTaHAApPTHOM
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nporpamMMe HccieloBaHMi), ociae KPaTKOBPEMEHHOTO HAaXOXKACHUS NMPUOOPUCTOB B €ro mpejaesax,
BCE€ YYAaCTHUKU pabOThl MOYYBCTBOBAIM CHIIbHBIEC MIPU3HAKH YTOMJICHUS U TUCKOM(OPT, y HEKOTOPHIX
YYaCTHUKOB MposiBUIACh cepieuHas aputMmud. llocienyromue paOoTbl Ha 3TOM MATHE BBISBHIN
LUKIMYHOCTh MOAOOHBIX OMOXapaKTEpUCTUK NAHHOTO IISITHA. BhIABMIAcCh Takke M NepHOAHYECKas
aKTHBH3alMs MOJOOHBIX MpoleccoB (10 MecTHOMY BpeMeHH ¢ 16-00), 4To, BO3MOXKHO, CBS3aHO C
M3MEHEHHEM KPHUBOH BapHaluu reoQpu3NUecKux MapaMeTpoB B 3TO BPEMS.

[Tomumo »TOTO Mecrta, BONM3M MakapheBCKOW MarHUTHON aHOMaj WK OBUIO BBISBICHO eI
HECKOJIbKO OMOJIOKAIMOHHBIX aHOMAJIMH, KOTOpbIE JOMOJIHMUIM CHHCOK OOBEKTOB BO3JEHCTBHS Ha
3eMHYI0 IOBEPXHOCTh 3TOro paiioHa. [Ipu 3ToM ObUIO OTMEUEHO, YTO Hanbosee Harpy>KeHHbIE MATHA
BO3ICHCTBUS CBA3aHbI (MO KpailHeW Mepe, NPOCTPAHCTBEHHO COBMELIEHBI) C OCOOEHHOCTSIMHU
re0JOrMYECKOro CTPOEHUS (Pa3IoMbl, UHTPY3UBHbBIE T€Jla, THTEHCUBHAsE HAMarHUUEHHOCTD U JIp.).

OpHO U3 MATEH OTYETIMBO «BBIIEIUIOCHY) TPONAaMU OOUTAIOIIUX 34€Ch KUBOTHBIX. OKa3anocs,
YTO JKUBOTHBIE OTMOAJIH MATHO TOYHO 110 IPaHUIE OMOJOKALIMOHHOM aHOMaIMH, TPUYEM 3TOT «0OX01»
Hayvajcs TJe-TO 3a MECSI] J0 NPOBEACHUS HUCCleAoBaHU. Bbuto 0OHapyXeHO HECKOIBKO TaKHUX
Orudaromux TPOIH, YTO CBUIETEIHCTBOBAIO O IMPOCTPAHCTBEHHOM paclpOCTpaHEHHOCTH M JAMHAMUKE
crenepupoBanHbIiX [ICO-anomanuii. Hamm uccnenoBanus rpynnbsl MakapbeBCKUX MATEH YCTAaHOBUIIH,
YTO JaHHOE ISATHO OMOJOKAIMOHHO MOJKET IOYTH «TacHyTh» (TO ecTh He peructpupoBarbes I1-
0o0pa3HbIMH pPaMKaM{ M HE OTMEYaTbCs OIepaTopamMu Ouosiokanuu). Tem He MeHee, reo(pU3ndecKu
3HAYEHUS] MAarHUTHOT'O MOJIsl HA 3TOM y4yacTKe (M3MEpEeHHOE Ha JABYX YpOBHAX — BbicoTax 0,2 u 1,7 m)
ocTaéres npexHUM. To ecTh MATHO Kak Obl «3aMOPaKUBACTCA» B MArHUTHOM I10JI€ JAaHHOTO y4acTKa, a
BBI3BaBILIEE €0 CBEUCHHUE («H3IIyueHHe») Kak Obl HCUE3aeT /sl BOCIPUATHS OllepaTopa.

OnHOM U3 XapaKTepPUCTHUK MECT, MOJBEPTIINXCS MHOTOYHCICHHOMY BO3JICHCTBUIO «OOBEKTOB C
aydom» (B Ttepmunax [IBO), umernmmx mnomoOue II€JI€BOr0 TIMOBEACHUS («3aBUCAIOUIUX» 10
ONpesieIEHHON TIeOMETPUYECKOM CXeMe M OCBEINAIOIIMX MECTHOCTbB), SBJSETCA clenuduka
CHEKTpanbHOM KpuBOM reomarautHoro nouss ([murpues, CxaBunckuii, 1988). IlosTromy, Ha Bcex
y4acTKax ¢ TaKMMHM €JUHUYHBIMU CBOWMCTBAMHU IPEJBAPUTEIBHO U3YUYAJIUCh €CTECTBEHHbBIE BapHalllu
MarHuTHoro nosid. Ilocie Toro, kak Oblia MOJIy4eHa CIIEKTpaibHasi MarHUTHAs XapaKTEpUCTUKA, MIPO-
BOJWJICA KOHTPOJIb HA MarHUTOMAaTEPUAIIbl, BIJIOTh 10 «KEJE3HBIX 3yOOB» (OmepaTopbl BHIOPAKOBBI-
BaJINCB).

Ha nanHOM wuccnenyemoMm oObekTe (puc. 2) NpU HM3YYCHHU BapualMM MOJHOTO BEKTOpa
TC€OMarHUTHOTO TIOJISl, IIOYTH BO BCEX CIIydasX, ObUT 3aUKCUPOBAH cieayronmii 3 eKxT:

natyuk Maruutomerpa MMII-203, kak mpaBuiio, HE JaBaj OTCYETOB B Clydae, KOrJa BHYTPHU
ISTHA BO3/ACUCTBUS HAXOAMJICS 4elloBeK. B cBs3M ¢ TeM, 4TO, O TPeOOBAHUIO SKCIIEPUMEHTA, IMyTEM

00BICKa, OBTO TapaHTHPOBAHO OTCYTCTBHE MArHUTHBIX MaTEpPHAJIOB y ONEPaTOPOB-YYACTHHKOB, a
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M3MEPUTENbHBIN OJIOK ObUT BEIHECEH 3a MPEJEbl MATHA BO3ACHCTBUS HA PACCTOSHUE 5 M, TO JaHHBIN
U3MEPUTENBbHBIN 3P PEKT NPUBIEK BHUMAHHE.
Puc. 2. MarHuTHbIi ¥ OHOJIOKAIIMOHHBIN IUIaH NATHA Bo3AelicTBus (O0bekT «Makapbes-

Kay).
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Jyiss 0TpabOTKU BEPCHH O BO3MOXXHOM BO3/ACUCTBUU Tena (MU MCUXO(U3HUECKOE BO3CHCTBHE)
YeJIOBeKa Ha XapaKTep W3MEHEHUs MarHUTHOTO TOJiA W OBUTM TPOBEACHBI HKCIIEPUMEHTHI TI0

HN3YYCHUIO (1)I/I3I/IKI/I BIMAHHA YCJIOBCKA, HaXOoAAHIICrocCsa, KaK OKas3aJloCh, B q)YHKHHOHaJ'H)HO Pa3HBIX
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TOYKax JaHHOW aHoMmanmuu. Cepuell M3MEPUTENBbHBIX SKCIEPUMEHTOB U MOBTOPHBIX M3MEPUTEIBHBIX
npoIeyp ObUIO BBISBICHO, YTO MPUCYTCTBUE Pa3HBIX ONEPaTOPOB-YYACTHUKOB IO-PAa3HOMY BIIMSET HA
MHTEHCUBHOCTh M3MEHEHHS MAarHUTHOTO TIOJISA, T.€. DJEKTPOMAarHWTHAs T€HEpalMOHHas crernuduka
KaXJI0ro omnepaTopa Kak Obl OTpaxkajach Ha XapaKTepe €ro B3aUMOJEHCTBHS C HW3PE3aHHBIM
MarHUTHBIM 1osieM nsTHa. [IpuuéM, B mpeanosnoxxeHuu o0 aaIuTUBHOCTH «IOpLuUi» (KBaHTOB) DOM-
U3JTY4YCHUSI KaXKIOro 4YellOBeKa, CYMMHPOBAHHUE OTIENbHBIX 3apsSA0BBIX BO3ACUCTBUI CUHUTAIOCH
BIIOJIHE JOMYyCTUMBIM. W, Kak B MOCJEIyIOIIEM BBISICHUIOCH: O0BbEINHEHHOE (HECKOJIBKO YEJIOBEK)
BO3/ICHCTBUE MIPUBOAMUT K COBCEM JIPYrOMY XapakTepy U3MEHEHUs MarHUTHOTO I0JI BO BPEMEHH, IO
CPaBHEHMIO C PErucTpanueil MarHUTHOTO MOJIS AJISl OTAEIBHO B3STOrO yesoBeKa (IIPU PacCTOSHUM OT
orepaTopa JIo MpuOOPHOTO JaTurKa HEe MeHee 1 M).

C y4€ToM 3THX SKCHEPUMEHTAIBHBIX TPEOOBAaHMI M TECTOBBIX 3aMETOK OBLI MpoBenEH Ooiee
CJIOKHBIM BapuaHT U3y4YeHHs] «COTPYIHHKOB» OIEpPaTOpOB C HEOOBIYHBIM MAarHUTHBIM noneM. [lo
ouepeqy, B pa3MYHbIe TOYKHM MHCCIEIYEeMOro MsATHa BO3JeHcTBUA (puc. 2) (YyCIOBHO Ha3BaHHBIC
«OuouyBcTBuTenbHas Toukay (bT) u raMmma-aHOMaIMK) BXOAWIM U BBIXOJWIM OTBITHBIE MarHUTOOTIE-
patopel — YYacTHHKM OKCIEPUMEHTAa B Pa3HOM IepeMexaromeics («IepeMenInBaiuch)
NOCJIEI0BATENbHOCTH. B  pesynbTare NpOBEAEHHOTO HKCIEPUMEHTA, HAMHU OBLIM  IOJTYYEHBI
CIIe/TyOIIHe HeOKUAaHHbIE 3QdEKTH (puc. 3):

Puc. 3. DxkcnnepuMeHTHI 10 BJIAMSIHUIO ONIEPATOPOB HA BAPHAIIMU MATHUTHOrO noJs. IlsaTHo

Bo3aeiicTeusa «MakapbeBKka» (B cepuu 3amepoB Ne 3).

980

440

36421
m [ 1| ol I L | i .
V4 Y il i 7 S Y 875 8% & mun
A 1628 25 18 28 28 i 24 2¢ &

" Hazo uMeTh B BHIY, 9TO, C TOUKH 3PEHUS Pa3IHdMil HIEKTPOMATHHTHBIX XapAKTEPHCTHK MyK-
YMH U JKECHILIMWH, COIJIACHO TaHTpU4ecKuM naHHbIM (Aptyp ABainod, 2010), cymecTByeT 3apsaoBas
aCUMMETpHs, T.€. MarHUTO-XapaKTEPUCTUKU aCUMMETPHUYHBL: JIeBas MOJIOBMHA (M3UYECKOro Teja ye-
JOBEKa (10 HOCOTJIOTKM) Y MY KYMH — NOMIONIAIOIMAs, a y KEHIUH — u3nyyvatontas. K coxanenuro,
9TOT KOHKPETHBIN M BECbMa BaXKHBIN (akT NCUXO(U3NOIOTHUECKUX MYXKE-KEHCKUX pa3iIHuuil 1axe B
MaccOBO# JieueOHOI MeANIIMHE COBPEMEHHOCTH HE YUUTHIBACTCS.
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- ipu Bxozie B bT omeparopa-KeHIIWHBI, C PaCMONIOKEHUEM JaTYhKa clieBa OoT He€ (Ha JKeHCKOH
U3ITyYarolleil CTOpOHE), U3MEPEHHSI M0JIs1, TIPU MPOYUX PABHBIX YCIOBHAX, CTAIH HEYCTOWYHMBBI, YETKO
O0TMEYaJIOCh HMMITYJILCHOE BO3pAacCTaHWUE CHJIBI MAarHUTHOTO TIOJS, TPUYEM COBEPIICHHO HAAEKHO
rpaauent 3a 10 cek. cocraBun 20 HT (1A);

- TIOCJIEe PACIIONIOKEHUS JaTYyMKa CIpaBa OT >KCHIUHBI-OTIepaTopa ypoBeHb Mojs ynani 3a 10 cek.
Ha 100 HT, 3aTeM NOJIMHHYTHI MArHUTOMETp JaBasl coou B peructparuu nois (15).

[MomuepkHEM criemupUKy U IHEPTOEMKOCTh «COTPYAHUYECTBAY» KEHCKOTO OPraHM3Ma M MarHHT-
HOTO TOJIsI, co3MaHHOTO «OOBEKTOM C JydoM» B mpenenax MakapbeBCKOM MarHUTHOW aHOMAJIHH.
Oxkazasioch, 4TO yBEJIWYCHHE CHJIBI MATHUTHOTO TOJS OCYIIECTBISJIOCh C HHTEHCUBHOCTHIO 2 HTI/c.
Jlanee Havyanach SKCIIEpUMEHTAIbHAA PaboTa C My>KYHHOH (011epaTopoM-reopu3uKOM):

- IOCTIe  BXOJA MYXKYMHBI-OTIEpaTOpa B MAarHUTHYI0 TaMMa-aHOMajHio, cOou mpudopa
MIPEKPATUIINCH, HO TPAJIUCHT pocTa MarHuTHOTO Toutst coctaBmil 10 HT 3a 2 muH. (2A), (0,08 HTa/c);

- TIocnie BbIXOJa reodu3uka ¢ OMOIOTMYECKON raMma-aHOMallud TpaaueHT coctaBui 5 HT 3a 2
muH. (2b), (0,04 uTn/c).

Jlanee SKCTIEPUMEHT YCIOKHUJICS: KEHIIMHE-0TIepaTopy, ¢ TeM, 4TOOBI N3MEHUTH €€ (HOHOBOE CO-
CTOSIHME CO3HAHUS, HY>KHO ObUIO COCPEIOTOYUTHCS (10 MaMSITH) Ha CBOUX PAJOCTHBIX MEePeKUBAHUIX:

- Tocie ABAAIATUMUHYTHOW KOHIIEHTPALMU >KCHIIUHBI Ha CBOEM BHYTPEHHEM IOJIOKHUTEILHOM

COCTOSTHUY 3HAU€HUE HAMPSHKEHHOCTH oIt moaHsutock Ha 40 HT 3a 5 cek., 1 HAa4aIuCch cOOM MarHu-

Tomerpa B peructpanuu noiis (1B), (8 a#Tn/c), T.e. MaranTo3()PeKTUBHOCTD KEHCKOTO OPTaHU3Ma BbI-
pocia Ha J1Ba MOpsAIKa, OT HACTPOMKHU ceOsl Ha MOJIOKUTEIbHBIA IMOLIMOHAIBHBIN MAKCUMYM (BUIMMO,
orepaTop BOOOpaKeHUEM MOAHSIT CEKCyallbHOE BIIEUATICHUE).

[Tocrne Bxona My>XUMHBI B TaMMa-aHOMAJIMIO YPOBEHb TOJS CTAOWIM3UPOBAJICS, HO TOCIE €Tro
BbIX0/1a BAPUATUBHOCTH BO3pOCia CKauKoM, cOou BO300HOBMIIHCH (2B).

3aBepiieHne JaHHOTO dTana dKCIEePUMEHTaILHON paboThl C BapHaTUBHON OOCTAaHOBKOW MarHUT-
HOTO TIOJISI, U3-32 BCKOPE HAYABILETOCS 0K/, OCYIIECTBICHO OBLIO MO0 YCKOPEHHON CXeMe MarHuTO-
TUHAMUKU:

- TIOCJIC BBIXOJA ONEpaTOpa->KCHITUHBI ¢ OMOJIOTMYECKON TOYKM MArHUTHOW aHOMAJIMHd M BO3-
BpallleHUus TyJla MYXXYUHbBI, HaNpsHKEHHOCTh MArHUTHOTO TIOJIE HE TOJBKO CHM3WIACh U
crabunuzuposanacs (1), Ho 1 ycTaHOBUIINCH POHOBBIC 3HAYECHUSI MATHUTHOTO TIOJIS;

- CIIyCTS 2 MUH. TIOCIIE BBIXOJ[a KECHIIUHBI-OTIEpAaTOpa ¢ TaMMa-aHOMAaJIUUH YPOBEHh MAarHUTHBIX
M3MEHEHHU CTa0MIIN3NPOBAICA eII€ MHTEHCHBHEE, BIUIOTH A0 BhIxoAa Myx4uHbI ¢ BT (2/1-2E);

- TOCJIe BBIXOJIa BCEX OMEpPaTOpOB 3a Mpeelibl IUIOMIAAM MATHA BO3JEWUCTBUS, YPOBEHb IOJIS
nonusmics Ha 10 HT 3a 10 cexk. (11), ¢ uaTeHcuBHOCTHIO 1 HTH/C.

K coxanenuto, B JanpHEHIIEM HAM HE YJIAT0Ch MMOJIHOCTHIO TOBTOPHUTH B MOJHOM 00BEME paboTy

(U3MepUTEIbHYI0) 10 OMoMarHuToarHaMuke. OCyIlIecTBICHHE MOBTOPHBIX AKCIEPUMEHTOB (K COXKa-
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JeHHI0, He B MOJHOM 00bEMe) B YcTh-KoKcHHCKOM paiioHe Ha JApyrux MsSTHaX BO3ACHCTBUS:
«Tuxonbkas», «MonHneboiHbIi XpeOTHKy», « TIOHTYp» Aanu Ha&XKHbIH, YCTONYMBBIHA, TOBTOPSIEMBbIi
3 EeKT BO3IACHCTBUS PETYIUPYEMBIX CO3HAaHMEM OMOMAarHWTHBIX 3apsJ0B HAa MarHUTHOE Toie. B
NOJOOHBIX MATHAX BO3JCHCTBUS YCTAaHOBJIEHO, YTO YEJIOBEK, C CUIBHBIM SMOLMOHAIBHBIM HAaCTPOEM,
oka3bIBaeT orpomHoe Bo3neicteue (1o 1000 HT) Ha JOKaIbHOE COCTOSIHME MAarHUTHOro nousis. Ilpu-
4yéM, clelyeT 0co00 MOAYEPKHYTh, — OTPULIATENIbHBIC SMOLMOHAIBHBIE COCTOSIHUS 3K3aMEHYEMbBIMH
orepaTopaMu JOCTUTATTUCH OBICTpEE, Jerye U ¢ 00s1ee SJHEProEMKUMHU pe3yIbTaTaMu U y MY>KUHH, U Y
KEHIIMH. Tak UMEBILUICS B OTPsi€ COTPYIHUK C KIMUKON «HBITHK» (y HEro «Bcé Mmiaoxo») Mor B Te-
YEHUU JIECATH MUHYT «HarHaTh MHPOBYIO cKOpOb». OH Bcerna Opasl mepBoe MECTO B COPEBHOBAHUU
10 «HAroHy mnevyanm». Ero pa30poc sHEepro€MKOCTH ralieHus] CUJIbl MAarHUTHOTO TOJISI BapbUPOBAJICS:
oT 440 no 1007 uTn. «OnTUMHUCTKAY» MOTJIa HapaluBaTh SHEProéMKocTh oT 470 10 790 uTm.

OCHOBHBIMH BHJIaMH paboT 10 oOHapyxkeHuro, Hapsmy ¢ [IBO, u kapTupoBaHUIO IISITEH
BO3JICHCTBUI sBHIIOCH OmonokanmonHoe kaptupoBanue (Cmut, 2005; CoueBanos, 2003; Reddich,
1998) u perucrpauusi U3MEHEHUI Bapualii MarHUTHOIro noJisi. Kpome Toro, B JaHHBIX aHOMAJIbHBIX
NATHAX HAAEKHO 0OHAPYKEHO, UTO — MPUCYTCTBHE MarHUTOMETPUCTOB-OINIEPATOPOB, HAXOISAIINXCS B
OIpeNIeIEHHOM COCTOSTHMM IICUXMYECKON KOHIIEHTPALMH, OKa3bIBAJIO BO3ACHCTBUE (MOHMIKAIOIIEE WIH
MOBBIIIAIONIEE) HAa HAMPSDKEHHOCTh MarHuTHOro noiisi. [IpoBezieHa 3KcrepyMEHTallbHasl Cepusl 3K3a-
MEHOBKH OIIEPAaTOPOB Pa3HOM CTENEHHU MOJArOTOBICHHOCTHU. [lepelTi K Tiy0oKoi HCClIe0BaTEeNbCKOM
paboTte ¢ opHUIHATBHBIM Y4aCTHEM MEIUIIMHCKUX paOOTHHUKOB (IO COTIacOBaHMIO ¢ akagemMukoM B.I1.
Ka3HadeeBbIM) HE yAaI0Ch 110 NIPUYMHE 3aKPITHS 0OLIEH TeMbl. BBIABUIOCH TakXkKe, UTO HaXOXKIECHUE
yenoBeka B OOBIYHOM ((DOHOBOM) IICHUXOJIOTUYECKOM COCTOSIHUM BOJIM3M JaTYMKAa MarHUTOMETpa He
BBI3BIBACT M3MEHEHUs XapakTepa Bapualiil HanpsHKEHHOCTH MarHUTHOro nousiss. Hamu Taxoke Obu1o
YCTaHOBJEHO (puc. 4), YTO IpPU BXOXKIAECHUM B COCTOSHUE KOHIIEHTPALIMU OIBITHOIO OlepaTopa
XapakTep MAarHUTHBIX BapHamuii TOoT ke 4Yac MeHseTcs (1A). YpoBeHb H3MEHEHHUs BapUalHi
HanpspkEHHOCTU MoHOTO BekTopa T mocturaer 200-600 vTn (B oTaensHbIX ciayyasx 6omxee 1000
HTi). [locne npekpaleHus onepaTtopoM MCUXoJorndeckoi KoHuenrpanuu (1b) ypoBeHb MaruuTHOro
10JIs IPUHUMAET UCXOJHOE 3HAaUCHHUE U YK€ HE MEHSETCSl BHE 3aBUCHMOCTH OT IPUCYTCTBHSI YEIOBEKa
WIH €0 OTCYTCTBHA. DKCIEPUMEHTHI MMEIIN XOPOIIYI0 IOBTOPSIEMOCTD, HA BCEX ISTHAX BO3JEHUCTBUS,
XOTsI PACCTOSIHUS MEXy HUMHU AOocTUranu okoio 700 km.

Puc. 4. Bausinue oneparopa Ha MaruutHoe noJe. [Istao Bo3neicTBust « TUXOHbKAasS».
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- IPpHU HaXOXICHUU OIICpaTOpa Ha IISATHC BO3JCHCTBUS B COCTOSIHUU KOHILCHTpalMK OTMCYCHO

1, MuH. Tq A

Crnenyet 00513aTeIbHO OTMETUTH BOZHUKHOBEHUE BTOPUUHBIX 3((HEKTOB, a HMEHHO:

0ECIOKOMCTBO HAXOAALIMXCS BOJM3M JKUBOTHBIX (COOAKM MPOSBISUIM arpecCUBHOCTD, JIOIIAIH
METAJIMCh TI0 3aroHy). BO3HHKAIO COCTOSHUE MTOIABICHHOCTH Y CONPOBOXK/IABIINX JIFOJICH U3 TPYIIITHI
T'e0JIOTOB M TeO(U3UKOB (HANPUMEP — YCTOWYMBBIA TCUXOJOTUYECKHH TUCKOM(OPT), yBEITUUCHHE
AKTUBHOCTH, KPUKOB M OCTOTHH JICTEH, IO TOTO MIPABIIMX CIIOKOIHO, HapacTajaa TPEBOra «3a OBEI Yy
MacTyxoB. Bce 3T MCHXONOTMYecKUe peakiny OTKIMKAa Ha MPHCYTCTBUE OIlepaTopa B COCTOSHUU
KOHIICHTPAIIMU Ha TSATHE BO3JICUCTBUS TOTYAC MPEKPAIIAINCH ITOCIIC BBIXOJA ONepaTopa U3 JaHHOTO
MSITHA, WIA U3 KOHICHTPAUU. DTHUM IyTEM, B MIEPBOM PUOIMKEHUHU, MBI OOHAPYKHUIIH, YTO ISATHA
BO3/ICHCTBUS OKa3bIBAIOT 3HAUUTEIHLHYIO MMOMOIIb CO3HATEIBHON paboTe B JOCTIKEHHH OoJiee dHEp-
ro€MKOT0 U3MEHEHHOTO COCTOSHUSI CO3HAHUS U 00JIee SHEPTOEMKOTO B3aUMOJICHCTBUS C MATHUTHBIM
TIOJIEM.

[ToBTOpEHNE HKCIEPUMEHTOB C HCIOJIB30BaHWEM cJa00 TOJATOTOBJICHHBIX OIEPaTOpPOB HE
MPUBEJIO K CTOJIb SHEPrOEMKUM pe3yJsibTaTaM B3aUMOCHCTBUSA. B TO jxe Bpems, ¢1ab0 MOATrOTOBIICH-
HBIE OTIEPaTOPbI, HO HAXOMISIIUECS O]l CTPOTUM KOHTpOJIeM» 0oJiee ONBITHBIX ONEepPaTopoB, HAXOs-
muxXca B COCTOAHMHU KOHLCHTpAUWH, NPUBOAWUIIM K BO3MYIUICHUAM BapI/IaIII/II\/'I T€OMAarHuTHOI'O ITIOJIs
«HOBHYKaMM», 00IIIeH HHTEHCHBHOCTBIO JIMIITL HEMHOTO ci1a0ee, YeM ONBITHBIMU OTIePaTOPaMH.

Takum 00pa3oM, MarHUTOMETPHYECKH HAIEKHO 3apETUCTPHUPOBAHO TOSBICHHE WHTCHCUBHOM
AHOMAJIBHOW CIIEIM(HYECKON BapHallMd MAarHUTHOTO IOJISi B MPHUCYTCTBUU ONEpPaTOpa Kak <«GKUBOTO
MAarouTor¢Heparopa», Haxoasa1merocs B N3MEHEHHOM COCTOSHUHM CO3HAHUS (HGHCBOﬁ KOHIICHTpauu
CBOETO BHUMAaHWsI). ITO MPOUCXOIUT CTPOTO B ONPENEIEHHON TOUKE MPOCTPAHCTBA — «OMOMAarHUTHOM

TOYKE» — HAa TCPPUTOPUH IISITHA BO3JCHCTBUS. OnepaTop, KaK 0Ka3aJ10Ch, JaXC crocoo0eH TPAHCIINPO-
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BaTh 3((EKT CBOEro COCTOSHUS HAa OKPYXAIOIUX JIOAEH M )KMBOTHBIX B ONMKaiieil OKpecTHOCTH.
XapakTep pe3ylbTaTUBHOCTH SKCIIEPUMEHTOB MO3BOJISIET MPEATIONOKHUTH, YTO MPUPOAA aHOMAJIbHBIX
BapHalMii (U3NYECKOro MOJs, B YaCTHOCTH, MAarHUTHOIO, CBSI3aHA C COCTOSHUEM HKTOILIA3MbI
MCUXO(PU3UOJIOTHYECKA  XOPOIIO IMOATOTOBJICHHBIX Jroaei. [lpwuém, cormacHo HOBEWIIUM
HAOMIOIEHUSIM U TeopeTHueckuM pazpabotkam (Imutpues, satios, ['Bo3mapes, 2005), cpemnoii u
HOCHUTEJIEM 3THX IMPOLIECCOB B UEIOBEKE U MATHE BO3ACUCTBUS SBISCTCS HEOIHOPOIHBIN (hr3nUecKuii
BaKyyM WM Bo30yXIEHHBIN ¢up B obmeit adpupochepe 3emmu (Amutpues, 1998; Amurpues, Jst-
708, 1998).

5. «OurynieHue 1 OTKJIUK» MACHUTHOTO MOJIS HA NATHE Bo3aelicTBUsA «MOJHHEOOMHBIN

XpeOTHKY.

O6bexT «MomHneOoHHbIN XpeOTUK» JTOKaIn30BaH B ¢. Bepxuuii Yiimon Ycrb-Kokcunckoro paii-
OHa, m3ydaiucs reodusznuecku ¢ 1977 roga mo mHoruM Borpocam. Ha oO0bekTe «MomHueHOoMHBIH
XpeOTUK» TaK)Ke UCCIEI0BAIICS XapaKTep U3MEHEHNH HaNpsKEHHOCTH MarHUTHOTO 1OJIsL HA OGMOJIOTU-
YEeCKH aKTUBHOM TOYKE MATHA BO3/ICHCTBUS B 3aBUCUMOCTH OT TICMXOJOTHYECKOTO COCTOSIHUS reodu-
3uka-oneparopa. [locie monydenus paspenieHus: padoThl IO JAHHOMY BOIIPOCY B OTKPBITOM PEXKUME
U C JAaHHBIM CIMCKOM COTPYAHMKOB OblIa MpojesaHa paboTa cienyrouero conepxanus ([Mutpues,
[uros, 2000). Jlo3BoneHHAas MPOIOKUTENILHOCTD SKCIIEPUMEHTA:

3 yaca 20 MuH, pekuM pabOThl MarHUTOBapUAIIMOHHON CTAaHIMM — aBToMaTudeckuit ¢ A=10-60
CEeK.

Benymwmit oneparop Haxoawics B | M OT nardyuka mMarHutomerpa. be3 uckitodeHus, BO BCeX
cllydasiX, MNpH BXOXKJIEHUM oOIepatopa B H3MEHEHHOE COCTOSIHME CO3HaHMA (C IOMOIIBIO
KOHIIEHTPALlM1) XapaKTep MarHUTHBIX BapHallMid B TEUEHUU 2-5 CeK. 3HAUUTENBHO YHEPro€MKo (0T 14
HTn o 470 uTn) uzmenscs. Ilpu BbIxoae U3 3TOro cocTosIHUS co3HaHUs (MpeObiBaHue B MaHTpe OM
MAHU TIAAME XVYM) pexuMm MarHuTHOro mojs crabunmsupoBaics (3a  20-40 cek.).
Vcnonb30BaHue CHENUANIbHBIX ICUXOJIOTHYECKUX TECTOB (C YUYETOM SHEProéMKOCTH U (DyHKIMOHAIIb-
HOW Harpy3KH) Jajo pazIMyHOE U3MEHEHHE TOJI Ha pa3Hble TICUXOJOTMYECKHE COCTOSIHUA (KaK yxKe
YIOMHHAJIOCh paHee, IPU OTPULATEIbHBIX SMOLIMOHAIBHBIX COCTOSHUSIX MHTEHCUBHOCTh MarHUTHOTO
TOJISl CHHKAIIACK, @ TIPH MOJOKHUTCTBHBIX — YBETHIMBANACK, pUC. 5 ). IIpr 5TOM y accucTenTa (0IHOTO
U3 MTOMOIIIHUKOB) CKauKOM MOBBICHJIOCH apTEpUaAIbHOE J1aBJICHUE C TOSBICHUEM OOMIBHOTO HOCOBOTO
KpOBOTEYEHMSI, TPOIOJIKABIIETOCS 10 BBIX0J1a OCHOBHOTI'O OIlepaTopa 3a MPE/esibl MSITHA BO3IEHCTBUS.
TakuMm oOpa3oM, HaXOAsSICh B ParopTe, OCHOBHOM OMEpaToOp M aCCUCTEHT HAXOJWINCh B CAMOPETYJIH-
POBKE CO3HAHUs OJTHOBPEMEHHOM CMEHOM MaHTp, YTO M BCKPBLIOCH NCUXO(PHU3HOIOIHYECKON KOPPEK-

[[ei OpraHu3MOB ONEPATOPOB.

* (3

IlepBoe 3HaUMTENbHOE CHHKEHHE MarHUTHOTO TI0JIA B IPEACTABICHHOM cepuu 3aMepoB (puc. 5) Obl-
JI0 BBI3BAHO MCUXOJIOTHYECKON HACTPOUKOMN omepaTopa mno mpo3Buily «HBITHK», a BTOpOH MakCUMyM
HanpspKEHHOCTH MAarHUTHOTO 1OJs B 16-55 nonydeHn HacTpoiikoi « ONTUMUCTaY.
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Puc. 5. BoszaeiicTBue omeparopa Ha HHTEHCHBHOCTbL MATHUTHOIO TMOJIA Ha 0O0beKTe

«MoyiHne00HHBIH XPeOTHK.

150

1 l:kl::l

e
D
o

-]

16.41 16.48 16.50 17.02 17.09

Takxke JOOMONHUTEIBLHO W HEOAHOKPATHO OBLIM IPOBEIEHBI pPa3IMYHBIE AKCIEPUMEHTHI [0
OOHapy>KEHHIO BIUSHHUS 3HaKa (KauecTBa) 3MOLMOHAILHOTO COCTOSIHMSI ONEpaTopoB Ha XapakTep
BapHalllii MAarHUTHOTO TOJS. Y JalOCh BBISBHTH, YTO COCTOSIHHE PACCPEAOTOUYEHHOTO HE OTBETCTBEH-
HOTO BHUMAaHHS (CMEX, Pa3roBOpHI, OTBICYCHHE) OBICTPO MPHUBOIUT K BO3BPAIIECHUIO K HCXOJHBIM
ypoBHsM Bapuanuil. IlepexuBanue onepaTopoM OIHO3HAYHBIX SPKUX 3MOLUN (pagocTb, IMevalb,
THEB) BEAYT K Pa3IMYHON aMIUIUTYZAE «BBIOPOCOB» BapHallMii MarHUTHOTO MOJs, KaK K HapacTaHUIO
HSHEPro€MKOCTH (B «IOJIOKUTEIBHYIO»), TaK U K YOBIBAHUIO SHEPrOEMKOCTH (B «OTPHIATEIHHYIO))
CTOPOHBI.

Crnenyet Taxke MOAYEPKHYTh, YTO HECKOJIIBKUX CEPUSIX MarHUTOMETPUUYECKUX SKCIIEPUMEHTOB, 110
JAHHOMW MPOTpaMMe U B pa3HbIE TObl, HEU3MEHHO PErHCTPUPOBAIOCH, YTO YPOBEHb BapHallUii U SHEp-
rOEMKOCTh MarHUTHOTO TIOJISl 3HAYUTEIHHO CHIDKAIUCH B Cilydae MpeObIBaHHs ONEepaTopoB B OTpHUIIa-
TEIBHBIX IMOIIMOHAIBHBIX COCTOSHUSAX (THEB, SPOCTh, CIIOPBI U OCOOEHHO CTpPaxX, KOTOPHIN BBI3BIBAI
MaKCHMaJIbHbIE KOJIMYECTBA IIOIJIOIIEHUS HAaHHOTECIOB», KOTOPhlE MPUBOIMINCH Bhile). M uTo ObI-
JI0 KpaiHe CyHIECTBEHHBIM 3KCIIEPUMEHTAIBHBIM ()aKTOM — yBEPEHHAs PErUCTpaIusl pOcTa aMILTUTY T
U DHEPro€MKOCTH MArHUTHOTO TOJISI HA TISATHE BO3ACHCTBUS B clydyae KOHIICHTPAIMH OMEPaTopoB Ha
MOJIOKHUTEIBHBIX AMOIUAX (0COOEHHO, JTIOOOBh M PaJOCTh B OOJBIINX MHTEHCUBHOCTSIX HapaIlUBaJIH
HanpspKEHHOCTh MAarHUTHOTrO mouig). Hammy mombITKM 3aMHTEpecoBaTh IMCUXHATPOB M IICHXOJIOTOB
STUMH KOHKPETHBIMH (DaKTaMH 4YEIOBEYECKOro KauyecTBa Jyxa ycIlexa COBEpIIEHHO He umenu. Jlaxe

I_[e3apL HCTpOBI/I‘I KOpOJ’IGHKO Ha MOIO, KaK MHE€ Ka3aJIOCh, «6nary10 BECTH» MHTCIIJIMI'CHTHO 3aMCTHII:
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«Anekceil, 3T0 0OYeHb, OYEHb 3aHATHO, HO Bellb KpoMe TeOs K 3TOM MpobiiemMe MIMPOKOro oOIecTBEH-
HOT'0 MHTEpECA 1 HE YCMaTPHUBAIO).

Kak Tonpko omepaTop mokuaana Mpeesbl MSITHA BO3AEHUCTBUS, YPOBEHb MAarHUTHBIX BapHalui
CTAaHOBWJICS HMCXOJHBIM JJIs1 JTAHHOTO JHs HaOmroneHus. MakCUMalbHBIA CKauOK HaIpsKEHHOCTH
nonst coctaBmil 90 HTn 3a 10 cek. Ilomuepkuém, uyTo OOIMIMK YpPOBEHb HOPMATBHBIX BapHalHil 3a
BpEMsI IPOBEJEHUS SKCIIEPUMEHTOB JaHHOW cepun (1 uac) m3menmncs aumb Ha 6 HTH, T.e.
MICUXOCTUMYJISIIIMS. MATHUTHOTO TIOJISL B 15 pa3 mpeBbICHIIa yPOBEHb OOBIYHBIX BapHALUN B 3TOT JICHB.
B npyroil nenb, npupaiieHue €CTECTBEHHBIX BapUallMii MarHUTHOTO MoJjs 3a 4 yaca coctaBwio 40
HTn, 4ro 3HaunTEeNBbHO HKUXE (B 3,5 pa3a) MO CPaBHEHUIO C JHEM SKCIIEPUMEHTOB, KOTJa BapUalllH
cocraBwin 140 HTx 3a 3 yaca 20 MmuH. MOXHO cenaTh MPEANONOKEHHE, O TOM, YTO TaHHBIN Y3PPEeKT
BBI3bIBACTCS CHELM(PUUECKON «IICUXOUyBCTBUTEIBHOCTHIO)» JIAHHOTO MECTa, T.€. IPOSBIECHUE MarHu-
TOJMHAMHMKH KOHKPETHO BBIpa)kaeTcs TakuMu >pdextamu. M3mepenus no qHsIM NpoBOAUINCH B OJHO
Bpems ¢ 13-00 no 17-00 (MecTHOrO BpeMeHH). DTOT NCUX03PQEKT ClieyeT COOTHECTH ¢ onbltTamMu H.
Kynarunoii (I'opmikos, Kynarun, 1977).

CpaBHEHHE «IICUXOYYyBCTBUTEIBHOCTHY» MAarHUTHOTO IOJISI, COTJIACHO pe3ysbTaTaM MPOBEAEHHBIX
HKCIEPUMEHTOB HAa OOBEKTaX — IISITHaX BO3JEHCTBMA — Ha JaleKo pPA3HECEHHBIX IIOLIAAX
«MaxkapbeBka» U «THXOHBKas», UMEIOT XOPOIIYI KOJIWYECTBEHHYIO SHEPreTHYECKyl OJIHM30CTh U
noBTopsieMocts. Ha o0Obekre «MonHueboiHblii XpeOTuk», kpome 3((HEeKToB, XapaKTEpHBIX IS
JIpYTHUX MATEH, BBIBICHO U3MEHEHHE BapHaluii (110 aMIUIMTYA€ U UHTEHCUBHOCTH) MarHUTHOTO MOJIs
B 3aBUCHMOCTH HE TOJIBKO OT OIEepaTOpa-CeHCUTUBA, HO U CaMOro omneparopa-reopusuka (0ObIYHOTO
reou3uKa, He UMEIOLIETO MCUXUYECKOTO OIBITA YIIPABIEHHSI CBOMM COCTAaBOM CO3HAHUA).

AHanM3upys apxuB JaHHBIX [0 MATHUTO-BapUAllMOHHBIM HaOmoneHusM 1983-87 rr. mogoOHbIH
ad ekt ObLT 3aUKCUPOBAH elI€ B TO BPEMs, HO B CBSI3U C PE3KUM HecoriacueM (co cTopoHsl ['o-
noBHo# opranmzaruu  USMUPAH CCCP) ¢ reodusnueckold HWHTEprpeTanueid 3TH JaHHBIC
orOpackiBanuch. [Ipnuém oTOpackiBamuch 6€310Ka3aTeNbHO, IPOCTO B CBS3U C «HEBO3MOXKHOCTBIO B
NPUPOJE TAKOTO SIBJICHUS», MO3TOMY B OTYETHBIX Marepuajax 3TH JaHHbIE ObUIM TIIATEIBHO
0TOpaKkoBaHBI M, B KOHEYHOM WTOT€, IOTEPSHBI HABCETa JUUIsl OCMBICIIMBAHUS OOIIUX PE3yJIbTaTOB
0 TaHHOU TIpo0Jeme.

B pesynbrate npoBeAEHHBIX HCCIEAOBAaHMM, OBUIM BBISBIEHBl HEKOTOpbIE IICUXMYECKHUE
0COOCHHOCTH, BO3HMKAIOIIME TIPU HEOOBIYHBIX TeO(U3NYECKHX BapHaLUAX Ha IUIOLIAIKaX
U3ydaeMbIX OOBEKTOB BO3zeicTBUS. CaM omepaTtop CTAaHOBWICS HOCHUTENEM M CHOCOOCTBYIOLINM
«CLEIUICHUIO» TCHXOAMOLMOHAIBHOIO COCTOSIHUSL U€JIOBEKAa, HaXOMALIErocs B JAaHHOM MeECTe, C
JTAHHOM XapaKTEepHCTUKOM reosoro-reopu3nueckoro CTpoeHus U (YHKIUHOHUPOBAHUS. DTH IICHU-
XOAMOIIMOHAJIbHBIE (PEHOMEHBI OBUTM IMPHUCYIIH, B OCOOCHHOCTH, T€OMarHUTHOMY moiro. CHoBa

MOTYEePKHEM, UTO YPPeKT 3ahUKCHPOBAHHBIN B YKa3aHHBIM MHTEPBAJ BPEMEHH Ha HECKOJBKHUX Ja-
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JIEKO pa3HECEHHBIX 0OBEKTaX, UMEET XOPOLIYIO Pe3yJIbTaTUBHYIO CXOAMMOCTb U MOBTOPsieMOCTh. C
MIOJTHOM HEOXHMJIAHHOCTBIO JJIS1 IPOTpaMM MUKPOTeo(hn3ndeckoi ChEMKH OBLIIO BBISBICHO, UTO «3a-
PSUKEHHOE COCTOSIHME» ollepaTopa-reopu3nka, HaXOASIIErocs B IMpejaeaaX MarHUTHBIX Bapualuil
JAHHOM 30HBI, CIIOCOOHO BJIMATH HAa ICHUXUYECKOE COCTOSIHME CBOMX KOJUIETr, a TakXke U Ha
MOBEJICHUE >KMBOTHBIX, HaXOJAIIUXcA B Omkaiiielt okpectHocTu. CrnenupuyHoCTh Ouodusnye-
CKOT0 BO3CUCTBUS BapHallMii MarHUTHBIX TMOJeH mposiBwiIack Ha «MOJTHHEOOWHOM XpeOTHKE» H
HerocpeacTseHHo Ha ImutpueBa A.H.:

«Ilo Heo0X0AMMOCTH MOHHMTOPUHIA OIPOMHOM BapHallMM MarHUTHOTO IOJII MHE IPUILIOCH
CeCThb Ha MOYBY B MECTE€ MUHUMAJILHON HaNpPsHKEHHOCTH MarHUTHOTO IOJISE 3TOr0 00BEKTa BO3/EH-
ctBus. Bekope (depe3 38 MUH.) SHEProEMKOCTh Hadajla CHUXKATHCS M JTOCTUTIIa (POHOBOTO 3Haue-
Hus (okojo 23-x Teic. HT). Omynienre HeOOIbIION COHJIMBOCTH, peaKas 00JauHOCTh, COJTHEUHO, t
= 23,3 °C, P =743 mMm.pT.CT., COOMPaIOCh K CIYCKY B JIOJIMHY 110 MaKCUMaJIbHOMY T'PaIUCHTY. YIOT-
HO, 1edeT nTul, nopxaet yaon. Cobpan MarHUTOMETp U Jp. MPUOOPHI, BCE YI0XKUI B PIOK3aK, Ha
IpyJu 3aléNKUBa0 KapaOuH, BCTalo U “yxoxy BHHU3 ... Jlerko, “a moueMy prok3ak HUYEro He Be-
cut’? TpeBora, orIsIABIBAIOCK, U (?!) MOE TEJIO ¢ PIOK3aKOM “CHIUT’ HEMOABUKHO Ha MPEKHEM Me-
CTe, HE 3HAI0 KaK — OBICTPO BO3BpaIaloCh “B ceOs’’, MOTOM “Nipuxoxy B cebs”. Scno! [Ipousonuia
HKCTEpU3aLMs, YXOA TOHKOrO Tena u3 ¢gusnueckoro tena. Hago “3akpenutbes” B BellecTBE Tela,
OLIYIIAI0 BCETro ceOs M 3aKpeIIsio CBOE BHUMaHKUE Ha OOJM y MPaBOro JIOKTS, TJe CHIIBHO Tolapa-
naj Koxy (10 KpoBOTOKaA), KOrja Iepesa3ui Yepe3 MPOBOIOYHYIO 3arOPOJKY MapajoBOIYECKON ce-
tu. He cTpemsce ObicTpee, a Haa&XHee CIIyCTUTBLCS C BEPIUUHBL, 51, CUJM (C eI Ty»Ke NPUBSI3aHHBIM
PIOK3aKOM), Havall ‘““Ha MATON TOYKe” CIyCKaThCS BHU3, OTCIEXKHBAs CBOE HAIM4YUE ‘B 3TOM Telne”
000 B pyKe M BecoM prok3aka. CienyeT MoayepKHyTh, YTO “CIYCK C BEpIIMHBI OBICTpEE CBOETO
Tena” yaaincs eme OJHOMY OTBITHOMY MarHUTOMETPUCTY. Tak 4To pa3yOeanTs Hac B HalIeM QaHTa-
3€pCTBE ONIIOHEHTAM HE YJalOoChy.

[TpoBen€HHOE BIOCIEICTBUM KOHTPOJIBHOE OMOXMMHUYECKOE TECTUPOBAHME, IOCJIE OJHOIO U3
MarHMTOMETPUPOBAHUM, MOKA3aJI0 CYLIECTBEHHOE M3MEHEHHME NapaMeTpOB KPOBH OIEPATOPOB B
JMaHHBIX MecTax. Hamo Takke OTMETHTB, YTO paHee BBISABICHHBIE T€OPH3NIECKUE U TEOXUMUIECKUE
aHoMayinu (TMpU peleHuu 3a1ad no nporpamme «HeoObluHble siBieHus B atmMocepe u biamkHem
Kocmoce») B npenenax puryanbnbix MecT Ipubantuxu (Otuér HUP..., 1987) noarBepxxaarorcs u
[0 pUTyalbHbIM MecTaM Auitas. B3anMoCBSi3p NOJATOTOBJIEHHOTO oOmeparopa (1lamaHa) ¢
reopu3N4IecKUM COCTOSHUEM Cpeasl B  MOJOOHBIX MECTaX, BO3MOXKHO, OCYIIECTBIISET
pEryJupoBaHKE U MOAJIEPKUBAHUE KU3HEAEATEIBHOCTU Ha COMpEAEIbHBIX TeppuTopusx (IAMurpu-
eB, llIuros, 2000; O ncuxopuznueckoi ponu..., 1996; CkaBunckuii, Imutpues, llluto, 1992).
Takoe NpeanosoKEHUE HE SBIAETCA YPE3MEPHBIM, M OHO MOJYKET OKAa3aTbCs IOJIE3HBIM JUIS

COBPEMEHHOM MeAUIIMHBI, icuxonoruu 1 ouodusuku (Kaznatcheev, Trofimov, 1991).
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6. Oprann3MeHHbI€ PeaKIMH HA MATHUTHBIE BADHAIIMU B NMSITHE BO3EHCTBHS.

HecmoTps Ha HamM ycuiusi, 3aMHTEPECOBaTh T€O(PU3UKOB (PyHAaMEHTAIbHON HayKu (OCOOCHHO
NPUKIIAJHBIX T€O(PU3UKOB) BBIIBICHHBIMU NCHX03()(eKTaMu, B CBSI3U C XOPOIIO M3MEPUMBIMHU Mar-
HUTHBIMM BapHallUsMU He (POHOBOTO XapakTepa, He UMEIH J1a)ke MUHUMAJIbHOTO ycIieXa — MbI BCE e
«Ha CBOM CTpax M PHCK» HPOAOJDKHIN coOMpaTh MH(pOpMAIMIO «O (peHOMeHax OMoMarHeTusma B
NPUKIIAJHBIX 3a7a4ax». Brpouem, HHTepeC K 3TUM BOMpocaM (HO B PEKUME 3aKpPBITHIX JJIsl OTIOBEILe-
HUS Pe3yJIbTAaTOB) MPOSIBIIIM HAIK 3aKa3uuKH B/9 67947 (MeITuIN), 0COOCHHO TIOIKOBHUK A.A. AG-
nymuH (JImutpues, 2014).

He3aBucumo oT XapakTepa TEXHHYECKOI'O M3MEPUTENILHOTO 3aJaHMs, BCS TpyIa ONepaTopoB,
NPULIEIIINX HA MATHO BO3JCHCTBUS, TJe-TO Yepe3 2-3 MUHYTHI OJIy4alu HEOObIYHbIE ICUX0(pHU3UYIe-
CKHE OCOOCHHOCTH. DTH OCOOCHHOCTH JJIsi OONBIIMHCTBA OBUIM HACTPOPAKUBAIOIIMMHU, X MOXKHO
Ha3BaTh: «SICHOCIIBIIIAHUEY», «SICHOBUIIEHUE», «PETpO3HaHMUE», «renenaTus» U ap. He Oymyuwm mpo-
deccuoHamaMM MO JaHHBIM BONPOCaM, Mbl PELIWIN MPOCTO OMKMCHIBaTh BCe HEOObIUYHBIE (HE (HOHO-
BbI€) MICUXOCOOBITHS, IPOUCXOANUBIINE C KAXKIBIM U3 HAC, COCPETOTOUMBIINCH HA TPYOBIX, OJHO3HAY-
HO TIPOSIBJIIONINXCS HECTAHAAPTHBIX MPU3HAKAX «COCTOSHHS 3I0POBBs». DTH MPU3HAKU OIUCHIBA-
JMCh TOYTH TOXIECTBEHHO BCEMH omepaTopaMu. Pa3sHoureHuil He ObLIO, MPHU 3TOM, KaK MPABUIIO,
OTMEYAJIMCh TaKUE MOCIEACTBU:

1) [ocreneHHo pacTyIas COHJIMBOCTh 3aBHCENa HE TOJBKO OT BPEMEHU NMpeObIBaHUS OnepaTopa
Ha TEPPUTOPHH IISATHA, HO U OT €r0 NCHXUKH; JIUTEIHLHOCTh OTCHIIAHHUS CHIIBHO pa3inyanach U CO-
cTaBisiia oT 4-x 10 24 yacoB. MHTEpecHbIN PakT ObUT YCTAHOBJICH YK€ Ha YETBEPTHIN JIEHb: HE OUCHb

YBEpEHHO (MaJiasi CTaTUCTUKA), HO J0JIbIlIe OTCHINAIUCH «CKAHAAIUCTB. /111 pOopMyIHpOBOK yTBEp-

KJICHUI HY>KHBI XOTsI OBl IEPBbIE JECATKH SKCIIEPUMEHTOB, OHAKO, 3()(HEeKT HHTEPECHBIM.

2) BcrimpiBaHUE caMOTIPOU3BONIBHO, 0€3 SIBHBIX NMPHYWH, B MAMSITH KapTHH JABHO TPOIIEIIINX
COOBITHH CBOEH JKN3HU (PETPOAKTUBU3ALINS CO3HAHNUSA); IPUUEM ITO HE NMPOCTO «BCIIOMHHIIOCHY, a KaK
Obl «BHOBb ITPOXKHMBATIOCH» CO BCEMHU MOAPOOHOCTSIMU B OILYILICHHSIX.

3) SIpkue 1BETHBIE MATHA 3aIONHSIN BCE BHYTPEHHEE MOIYIIPOCTPAHCTBO, MPU 3aKPBITHIX TJa3ax
(Bozpactanue (YHKIMH BOCTIPUSTHS BHYTPEHHETO MOJYMPOCTPAHCTBA, CHIIBHO BO3POCHIETO B OOBE-
me). [Iprnuém Bce oTMedan MHOTO CBOOOIHOTO NMPOCTPAHCTBA M MOABHKHBIX KPACOYHBIX (hOpM, HHO-
I7la BCIJIECKH PAZOCTH M YCTPEeMJIEHHOCTh KyJa-To yiereTb. CormacHo Tantpe (ABanon A., 2010),
BO3PACTaHME [[BETOOIIYIIECHUN M0 BHYTPEHHEMY MOIYIPOCTPAHCTBY CBHIETENBCTBYET O PE3KOM aKTH-
BHU3allMU B OPraHN3ME YEJIOBEKA JKEHCKOM COCTABIIAIOIIEH.

4) «3HaHUE» COOBITUMN, MPOUCXOAIINX JTAJIEKO OT ATOTO MeCTa padOoThl (JaTHPHOBHACHHE); JOCTa-
TOYHO 3a7aTbcsl BorpocoM: «YUto TaM Ha jarepe?» unu «Urto ceifuac goma?».

5) Beicokuit k03pPHULIHMEHT TepeKpECTHOTO TEIETNATHUYECKOTO CUUTHIBAHUS M OOBIYHON paboueii

UHPOpPMALIMU, W 3aJyMaHHOW HWHPOpPMAWU (IS «IOWU3YydYaTh») MEXKIY YYaCTHHKaMHU pPabOTHl B
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npenenax UCClIeqyeMol aHOMaluH. XapaKTEpHO, YTO TENemaTUYecKoe «coOeceIoBaHue) ObLIO He-
PaBHOMEpPHOE U COPTUPOBAJIOCH 10 CTEIICHU B3aUMHBIX CUMIIATUN U aHTUIIATHMA, BO BPAXKIE CEAHCHI
OBLTN HE PE3yJIbTATUBHBI («XEp 3HAET, YTO JIE3ETY...).

Hebomnpiioe konuuecTBO MHPOPMAIIUN 3TOTO COAEPKAHUS BOLLIO B OTYETHI, MpeJHA3HAUCHHbIC
uist B/4 67947 (MBITHIIHN), OCTAIBHOE OCTABISIIOCH «JI0 JIyYITUX BpeMEH» B pekume 1ist «Ciyke0HO-
'O MOJIB30BaHMA» U XPaHUJIOCH B ceiide. [Ipunum myuime BpeMeHa, 1 «XpaHHuBIIeeCs ObUI0 oduiu-
albHO YHUUTOXeEHO B 1991 roay, kak «MaTepuan JnKeHaYKH».

BrnonHe ectecTBeHHO, 4TO MPOOJIEMbl OMOMarHeTU3Ma HHTEPECOBAIH JIFOICH U3 JaIEKON APEBHO-
CTH, U K HACTOAIIEMY BpEMEHU COOpaH OTPOMHBIM apXWB CBEIEHUI HA ATOT CUET. MBI UL MpPUBE-
€M HEKOTOPhIE COBpEMEHHBIC COOOIICHUS Ha ATOT CYET, ECTECTBEHHO, UYTO BCSI CIIOKHOCTH BOIIPOCA
COCpelIoTOUCHA B «TTyOOKOW TaiiHe (M3MKK MAarHUTHOTO MoJjs». Hanmpumep, BhIIAIOMMIACS MarHUTO-
nor E. TTapkep ¢popmymnuposan (1982, u. 1, ctp. 24):

«Tak 4To0 Xe Takoe MarHMTHbIE MOJisl. 1 Kak OHM MOSIBJISAIOTCH B aCTPO(PU3UYECKUX YCJIO-
BHUSIX, IOPOKIAsA CTOJIbKO “OecniopsaakoB”? UTo e 3TO 32 3ara/louHblil 00bEeKT, KOTOPbIN, 10-

J00HO OMoJoruvyeckuM opmam, cnocodeH caMOBOCIPON3BOANTHLCS M AKTHBHO CYIIECTBOBATh,

BO_BceoOlIeM MOTOKe 3BE31HON JHEePIruu, BJAMAA HA cocTosiHHE 3BE31 U rajnakTuk?». (Iloquépk-

HYTO HaMH).

U torna, ecnu kxu3HeHHass OMOJOTMYHOCTh MAarHUTHOTO TOJISA MPOSBISETCS B HEPTOMOTOKAX Tra-
JaKTHYECKUX MacITaboB, TO (YHKIMSI MAarHUTA B dKU3HEOPraHU3aIM1 MaKPOCKOIMYECKOT0 MaciTada
cOOBITUH U MPOIIECCOB SBISETCS HEU30€KHOW U opranusyrouieil. [1ybokue u HachleHHbIE pu3nyde-
CKHM COJIep’)KaHHEM BBICKa3bIBaHHMS O MAarHUTHBIX MOJISIX cofiepkarcs B padorax E. Pepux (2000):

«Marnut 1 ectb OcHoBHas 3Heprus. U3ydyenue MarHuroB aaét camyr Hacyuinyw Hayky.
Marsurhbl pasjiM4alTCs 10 CHJIe M KAa4eCTBAM B CHJIY COYETAHHH C ONpeaeIEHHBIMH MeTaJlla-
MM 1 dieMeHTaMu. (Ctp. 248). Marnerusm ysiBiasiercs Ha BpameHun Mckp Orus. Bpamenne
poxxaaer marHetusM. OaHo oTBeuyaer Apyromy. BpameHnue u MarHeTusMm ysiBJISIIOTCH OJHOBpe-
MeHHO. MarHeTusMm ysiBWJI M SIPYIO AeJuMocTb Orus.

DJIEKTPUYECTBO POXKAaeT MarHeTu3sM M oOpaTHo. MarHeTusm poskaaercss OT BpalleHHUs] U
conpukacanus Orus IIpocTpancTBa ¢ atMocdepoii. DJIeKTPHUUECTBO YABJISAETCH NPH BPallleHUH
«Koaeca bynasi», Bugennoro Ypycsaru (E.W. Pepux, A.Jl.).

DJIeKTPUYeCKHIi TOK MOKeT YABUTh MarHeTH3M, 1 MArHeTH3M MO KeT YSIBUThb JJIeKTpU4e-
ckmii Tok (Ctp. 250)».

He meHnee 3HaunMMO U TpeBOXKHO 3BydaT yTBepxkaeHus k. @appemna. [IpoHukas B pusnueckue
TallHbI 3JEKTPUYECKUX, MArHUTHBIX, CIIMHOBBIX (BpAIlaTeNbHBIX) W TPABUTALMOHHBIX moiel, JIx.
®appeins 3a0CTpseT BHUMaHUE HAa TOM, YTO JIFOJU COCPEAOTOUMINCH HA «OOOPOHHBIX BO3MOXKHOCTSIX)»
(pa3pymuTenpHbix) HoBOM Gu3nku (CKasipHON) U TaKUM 00pa3oM MOPOAHIIIMCH ¢ OUOIeHCKUMH 3a-
Ja4aMHy M0 MPUMEHEHHIO CKAISPHBIX UMIybcoB (k. @appeinn, 2009, ctp. 237):

«O0OpaTuTe BHUMaHMe, YTO NPH NMOMOIIM TaKkoil HHTepdepoMeTPUH (COBMEILIEHUE IBYX CKa-
JSIPHBIX BOJIH B OAHOM Touke, A.J[.) JHeprusi Mo:keT M3BJIEKATHCA U3 00beKTOB. OQHO M3 MmocJe/-
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CTBUI IPUMEHEHUA OPY:KHUSl, B OCHOBY KOTOPOI0 MOJIOKEH ONMMCAHHBIM NPUHLMII — 3TO BHe3all-
Hasi M1 HeOOBSICHUMAS THOEJIb KUBBIX cylIecTB. MOKHO TaK:Ke NMPeanojaratb, YTo B HEKOTOPbIX
cJyyasix KHBbIe cymiecTBa OyayT OyKBAaJbHO MOJKapeHbl BHE3aNHbIM MOIIHBIM BBHIOPOCOM
JHEPruM B MUKPOBOJHOBOM Auana3oHe. Kak 0yaTo y »KMBBIX CYLIECTB 0TOOPAJIU Ty KPOILIEYHYIO
JHEPrul0, KOTOPAas UM HYKHA VISl )KU3HEAeATeJIbHOCTH, HJIH Y JIETALIEro caMoJIéTa BIKJIIOYUIH
JABHUTaTeJ M U cucTemMy cBsa3u. CaMoJIET mpeBpainiaeTcs B 0ecmoJie3HyI0 rpyay MeTajia, a nTuua
B TaKoii ke Oecrojie3Hblii KOMOK IJIOTH... MOIIHBIH 3JIEKTPOMATHUTHBIH MMIIYJIbC (CKaIsAp-
HBIil) 3aCTABUT CAETOHUPOBATH SIAEPHYI0 0OEr0JIOBKY, M MPOU30HIET MOJHOUEHHBIN si/IePHBIH
B3pbIB. KpoMe TOro, 0H MTHOBEHHO YObET JKHUBbBIE CYLIECTBA, BKJIIOYAs BCe KJIETKH, aKTepuu u
BHUPYChI B OpraHu3Me...

MeHsl 0OYeHb TPEBOXKUT 3TO HampaBJieHHMe (PU3MKH M ero BO3MOKHOe INpPUMEHEeHHue, Mo-
CKOJIbKY HeaBHO B TenHecu u @uopue Obu14 3aPUKCHPOBAHBI IBA CJIy4asi BHE3AIIHOH CMEPTH
*KMBOTHBIX U NTHI], KOTOPbIe MAJAJH 3aMePTBO OYKBAJIbHO HAa 0ery MM Ha JieTy. JTO siBHOE
CBH/IETEJILCTBO TOT0, YTO KTO-TO I/1e-TO MOCTPOWJI M ONIPOOOBAJI CKAJIAPHOE OPYKUE».

Teneps Bompoc MpeAenbHO 3a0CTPHUIICS B TOM, B YbHX PYKax M KaKuM IENIM OyJeT MOJYUHEHO
KOCMHUYECKOE CKAISIPHOE OPYKHE — JCHCTBUTENHLHO HOBOTO IMOKOJICHUS U MIPEIHA3HAYEHHOE [ OMO-
JIEHCKOTO MacCOBOTO TIOPAKECHHUS. . .

Taxkum oOpazom, pu U3ydeHUH (HYHKIMOHATBEHON poiu [IpupoaHbIX camocBeTsAIMXCsS 00pa3o-
BaHU OOHApPYKEHO, YTO OHH T€HEPUPYIOT OBICTPOMPOTEKAONINE TeOPU3NIECKUE COOBITUS, KOTOPHIE
ObuTH 3a(UKCUPOBAHBI B UCCIIEAyeMbIX peruoHax (Antaif, CasHbl U 1p.), He (HOHOBOT0, HEOOBIYHOTO
xapakrepa. JIOBOJIBHO OOIIMPHBIA KJIACC HEMOABIDKHBIX M TEPEMENIAIONINXCS CaMOCBETSIIIIXCS
00BEKTOB UMEET OMPEAECIEHHYIO TIOCIEI0BATENbHOCTh (PYHKIIMOHATIBHBIX IEHCTBUHN, KAK-TO:

MEePUOJNYECKYI0  MOBTOPSAEMOCTb,  MOSBICHHE  «0€3  MpeaynpeXIeHHil»,  IIHpoKas
(GYHKIIMOHATBbHAS «IICJIEHATIPABIEHHOCTEY) WX BO3JECHCTBUS, MIPSIMO HE OPUCHTHPOBAHHAS HA JIIOJCH U
MPOAYKTHI UX JACSATCILHOCTH, «OHU 3aHSATHI CBOUM JICTIOMY. ..

CoriacHo TMOJy4YeHHBIM pesyibTaTaM u3yudeHus, npousBoguMmbie umu (IICO) nelictBus He
UHTEPIPETUPYEMBbl C TOUYKU 3PEHUS M3BECTHBIX €CTECTBEHHBIX IIMPOKO H3BECTHBIX T'eO()HU3HMUECKHUX
sBieHu. D1 0cob60 opranuzoBanHbie [1CO, HaMH YCITOBHO OBUIM Ha3BaHBI «OOBEKTHI IIEIEBOTO
noeneHus»» (OLIT). leneBoe moBeeHNEe TaHHBIX OOBEKTOB BBIPAKACTCS Yallle BCETO B Pa3HOOOpa3-
HOM OCBEIICHHH (00JIydeHHUH) 00BEKTOB MPUPOIHBIX U UCKYCCTBEHHBIX (OCOOCHHO BOSHHBIX) pa3HO-
00pa3HbIMH MOIIHBIMU BUAWMBIMHU, CBETSAIIMMUCA W3IYyYCHUSMU. XapakTep OHTHX U3Ty4eHUi
JIOBOJIBHO JieTaibHO omucad B (Amutpues, 1998; Imutpues, [loxonkos, [IporaceBuy, CkaBUHCKUH,
1992; Omutpues, llutos, 2000). YuacTku 3eMHON MOBEPXHOCTH, MOABEPTHYBIIUECS TAKOW <«JTyde-
BOI» 00pabOTKe, CTAaHOBATCS Ha JIOBOJBHO JJIMTEIbHOE BpeMs (TOIbI, 4TO TpeOyeT AaIbHEHIIero
YTOYHEHHsI) HOCUTEISIMU 0CO00T0 THIIa aHOMAJIUK BapHalllii MArHUTHBIX U AJIEKTPUUYECKUX MOJIEH.

JlaHHBIE YYacCTKM 3€MHOW TOBEPXHOCTH TAaKXKE BBIACIAIOTCS W OWOJIOTMYECKH, KaK TIO
WHTCHCHBHOCTH POCTa PACTCHUH, TaK M TI0 BUIOBOMY Pa3HOOOPa3WI0 pacTUTENbHOCTH. Kak mpaBumiio,

9TH IIATHA BO3I[GI>1CTBPIH n30eraroTes 1 KPYIHBIMHA ) XUBOTHBIMU, KOTOPBIC MCHAIOT TPOIIbI, UAYT B 00-
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X0J «00MyUEHHBIX Y4acTKOB». DTH TOYKH Bo3neicTBusi co ctoponbl [ICO-OLII mpuobperatot u pss
HEOOBIUYHBIX TUHAMHYECKHX OHOJOKAIIMOHHBIX XapaKTEPUCTUK IMapamMeTpOB, HECBOWCTBEHHBIX IS
JIPYTUX OOBEKTOB, IUArHOCTHPYEMBIX Ouosiokamueit: pyasl, Boaa u ap. (Jlanma, 2004; Cmur, 2005;
Reddich, 1998).

I[Ipu pabGore B mpenenax TMATEH BO3ACUCTBUS HaOMIOAaeTca psAnd  crenupUYecKUX
(U3UOTOTHUECKUX PEAKIIUN U HEOOBIUHBIX COOBITHI BO BHYTPEHHEM MCUXO(U3NOIOTHUECKOM COCTaBE
yenoBeka. [Ipuuém psig onepaTopoB (B TOM YHCIIE U OMOJIOKATOPOB) CTAHOBSITCS U30BITOUYHO TPEBOXK-
HBIMH M OXOTHO yXOJAT OT 3TOro Buaa cBoeil pestenbHoctd (OTuér mo HUP..., 1987; Ilnexanos,
1990; UBanuenko, 2007; Jlykatennu, 1997) .

B u3mepuTenbHbIX JaHHBIX, MHAYIHpoBaHHBIX [ICO B aHOMaNMIX, BBISIBJICHO XOPOIIIO U3MEPUMOE
(manmeko 3a mpenessl OMMO0K) BIUSHUE CAaMOTO YelIOBEKa Ha MHTCHCHUBHOCTh M XapaKTep W3MEHEHUs
BapHaluii reoMarHuTHOro mnoss. [loBropeHue u mpoBepka Ha HECKOJIBKHUX MPOCTPAHCTBEHHO pa3He-
CEHHBIX O0BEKTaX IMOKa3alld XOPOUIYI0 CXOJWMOCTh PEe3yJIbTaTOB, YTO CBHUAETEILCTBYET 00 001emM
TEHE3MCEe M TEXHOJOTHMU W3Y4YaeMbIX MPOLECCOB. YUHUTHIBAsI paHEe MEPEUMCICHHBIE Pa3HOBUIHOCTU
OMopU3NIECKUX MPOIECCOB, MOKHO TaKXKe MPEATNOI0XKHUTh CYIIECTBOBAaHIE B HEKOTOPBIX MECTaX 0CO-
0011 TexHooruu dupHON akTHBU3aMil. [Ipu 3TOM aKTHBH3aAIMHU, ¢ YIETOM Kau€CTBEHHOW COPTHOCTH
a¢upa, MOXKHO ToNarath ero (3¢upa) NPUroAHOCTH AJIs YCUIICHUS JeSTEIbHOCTH CepALla U MO3Ta, pe3-
KO€ BO3pacTaHUE SHEPro€MKOCTH KOTOpPHIX (CepiAlla W MO3Ta) OKa3bIBaeT BO3JCHCTBUE M Ha
r€OMarHUTHOE MOJI€.

OOHapy’KeHHbIE U 3aperucTpUpoBaHHbIE HaMU A((GEKTbl BO3ACUCTBUS 3JIEKTPOMarHeTu3Ma
YelloBeKa Ha CaMU HM3MEpHUTENbHBbIE MPHOOPHI OTHOCATCS K OONBIIOMY KIACCy TEXHO-IPUPOIHBIX
SIBIICHUM — M3BECTHBIX Kak «OuomyHtupoBanue» (I'opmkos, Kynarun, 1977; Imutpues, 2014; {y6-
poB, 1974). B HameM KOHKPETHOM CJIydae pacCMaTpUBAIOTCS COOBITHSI HE MCKYCCTBEHHOT'O, TEXHO-
71a00paTOpPHOTO THUIA, & IPUPOTHOTO, HECTIEUAIbHO MPUTOTOBIEHHOTO XapakTepa. TakuMm o0pas3oM,
CYILIECTBEHHO pacmupsieTcsi cdepa TpOBEpKU [EHCTBUS MeXaHH3Ma «OUOIIYHTHpOBaHUS». B
71a00paTOPHBIX BEPCUSAX B KAueCTBE MPUYMH BO3HUKHOBEHHS OWOIIYHTHPOBAHUS YK€ BBICKA3aHO
MIPEANOI0KEHUE O TOM, 4TO uenoBek (Ha nmpumepe 3kcrpaceHca H C. Kynarunoii (I'opmkos, Kynarus,
1977)) cmocobeH TreHepUpoOBaTh W BBIIEIATH B OKPECTHOCTH CBOETO Tela CHeHUpUIECKYIO
cyOCTaHIMIO, KOTOpasi BO3JEHCTBYET Ha perucrpupyromue mnpudopsl. [lo Mepe u3ydeHHsS «IsATEH

BO3/ICUCTBUS» MBI BCE 00jiee YBEPEHHO PErMCTPUPOBAIM CYIIECTBOBAHWE HEKOTOPOTO ILIa3MEHHOTO

MeXaHW3Ma M HEKOTOPOH MaTepualbHOW CyOCTaHIMHU, JOKAJbHO MOIM(PHUIMPYIOUINX CBOWCTBA
okpyxaromiei cpenbl (Imutpues, dsatnos, I'Bo3mapes, 2005; ITlapxomos, 1998). 3To odeHp HE Tpo-
CTOH Bompoc, U 4T00 0OpaTUTh BHUMaHKE Ha HETO MHOTHX U Pa3HbIX HccienoBaresiel, Mol (Jmutpu-

eB, JlatnoB, 'Boznapes) «HeomHopoaublil ¢pu3nueckuil Bakyym» BHECTH B 3aryiaBue MoHorpaduu. o
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BCel BUAMMOCTH, IIPH 3TOM OIEpaTOp OKa3bIBAaeT ACHCTBHE HE HA MPUOOp, a HA Cpely, CBOMCTBA KO-
TOpOH 3amepseT Mpuodop.

Dra NepBUYHAS €CTECTBEHHAs MOJIU(DHUKAIIS CPeIbl HA 00BEKTaX BO3JICHCTBUS, COTIIACHO HAIIHM
ucciaenoBanusaMm (Imutpues, armos, 1995; HImutpues, [armos, 1998; ImutpueB, CkaBUHCKHIA,
1988; IllutoB, 1999), Bo3nukaer mox Bo3aeiictBueM I[ICO u TposBIsSET CBOM OCOOCHHOCTH
HE3aBHCHUMO OT MPUCYTCTBHS YeTIOBEKa B MATHE. TO €CTh, MPUPOIHBIE OOBEKTHI, XapaKTEPU3YIOLTUECS
HEOOBIYHBIMH BapHUALMSMHU JJIEKTPUUECKUX W MArHUTHBIX TIOJICH, HAXOIATCS [JIUTEIBHOE BpEMs
(rogsl) B «B030Yyx1n&éHHOM coctossHum» (mutpuen, 1998; satnos, Kupmuunukos, 1999). B Takom
Clly4ae, eCIM BBICKa3aHHOE MCCIIEOBATENSIMU MPEINON0KEHNE 0 HaTUYUU 0co00i 3hupoodoraméH-

HOU CyOCTaHIIMU, PacHpOCTPaHWUTh Ha ISITHA BO3JAEHCTBUS, TO, ciemoBarenbHo, [ICO obnamaer

CIIOCOOHOCTBIO TEHEPHPOBaTh W (WJIM) PETPAHCIHPOBATH 3Ty CYOCTAaHIIMIO W, TAaKUM 00pasom,
MOPOKIATh TOYKU 0COO0T0 NCUXO(PU3UOIOTHYECKOTO COCTOSIHUS OKPY KaIOLEH Cpebl.

[Ipogomxasi cucTemy MpearnoNoKeHni Ha HEOOBIYHbIE XapaKTePUCTUKH, OCOOCHHO MarHUTHEIE, B
MSTHAX BO3JIEHCTBUS, HEOOXOAMMO JOMYCTUTh, YTO MOSBJICHHUE YEIOBEKA B MSITHE BO3/ICHCTBUS TOTYAC
BBI3BIBACT PEarvpoOBaHHUE TMOJISIPU30BAHHOW APUpoOMaTepUaIbHOW CyOCTaHITMH, COIEpIKaIIehHCcs B
CaMOM 4YeJIOBEeKe, ¢ CyOcTaHIMel, MPUBHECEHHONW M MHXKEKTHpoBaHHOUW goMeHoM [ICO B ykazaHHOE
mecTo. losiBeHne denoBeka B MATHE BO3CHCTBHS BBI3BIBACT JOMOIHUTENbHOE, 000TalEHHOE TOMIS-
pU3ALMOHHBIM 3(UPOM HEpaBHOBECHE (PUIMYECKUX TMOJNCH  (DIEKTPUYECKOTO0, MArHUTHOTO,
CIIMHOBOTO). BakHO MOAYEpPKHYTh W TO, YTO TaK TalbBaHW3MPOBAHHBIC (QU3MYCCKUE Mo (U
pEerucTpUpyIONIe UX MPHUOOPBI), CTAHOBATCS «UYBCTBUTEIBHBIMU» K KaueCTBY ICHUXOJIOTHYECKOIO
ANIEKTPOMArHUTHOTO COCTOSTHUSI KaKJIoro 4denoBeka. [IaTHO Bo3aeiicTBus He TpeOyeT OT 4deloBeKa
0COOBIX COCTOSHHUI M crocoOHOocTe. OHO «CUUTHIBACT» JIHOOOI0 YEIOBEKA, U JIFOOOHM YeI0BEK KakK ObI
OCTaBIISIET CBOW MICHXO(PU3NICCKUHN MOPTPET, MyTEM «CMEIICHHS» CBOCH 0c000i 3prpoodoraméHHOM
cyOCTaHIMM C CyOCTaHIIMeW TATHA BO3JACHCTBUSA. DTO OYCHb CEPbE3HBIM (PaKT MCUXO(PU3HMUESCKOU
B3aMMOCBS3HM C OCOOBIMU yYacTKaMH TEKTOHUYECKU aKTHBHBIX PalilOHOB, TJ€ T€0JorHuecKast GyHKIIHIS
TIIyOMHHBIX ~ Pa3JIOMOB  CIIOCOOCTBYET TMpOIlECCaM BEPTHKAIBHOTO JHEProneperoka, u TIe
pacnpocTpaneHnsl yacTsle nposiBiaeHus [1CO.

[Ipobrema nmoctynupyemMoit apupomMaTepraIbHON CyOCTaHIIMU K cepeanHe 90-X TO0B MPOIILIOTo
BEKa Hayalla 00peTaTh KOHKPETHBIE OUepPTaHMs CEPhE3HOM MPAKTHUECKOM 3aaun — oboramarbes de-
HOMEHOJIOTHCH M 3HaHMEeM OMOJIOKAIIMOHHBIX ToHKOocTel (MBanuenko, 2007; Reddich, 1998; Couena-
HOB, 2005). C pa3paboTkoil MOAENU MOJSPU3ALUOHHOTO HEOJHOPOJHOTO (PHU3MUECKOr0 BaKkyyma U
HOBOTO TNpeaMeTa MCCICIOBAaHUS «BaKyyMHOTO nomeHay (mutpueB, [satios, 1995; Hsatnos, 1998)
MOCTENIEHHO OOpPHCOBBIBACTCS aHaIUTHUecKas (usmka 3Toi ocoboii cyOcranimu. C OXHUBICHUEM
TEOPETUYECKUX M JKCIEPUMEHTAJIbHBIX PabOT B HAMpaBICHUU HW3YYCHHsI CBOMCTB (DHU3MUECKOTO

BaKyyMa BO30OHOBMUJICSI HCCJIEI0OBATENIbCKUI NHTEPEC U K 001Iell MUPOBON (PYHKIIMH CYILIECTBOBAHUS
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s¢upa, Kak 0coO0i MarepuanbHON CyOCTaHLIMHU, a TaKKe HEHUCUEepIaeMoro cHaOXeHLla 3Heprue u
BEIIECTBOM Hamero TpéxmepHoro mupa. BoszHukHoBenue uHrepeca k Ddupy (Bo Beenenckoit ¢pyHk-
[IMM) Ha HOBOM TEOPETUYECKOM M (PaKTOJOTHYECKOM MaTepHaje MO3BOJHMI BBECTH B COBPEMEHHBIH
00MX01 U HOBBIM TEPMUH — «dpupHas MaTepuanbHOCTh» (boTBMHOBCKM, 1997; JImutpuen, 1998).
[TprBOAKMBIE BBIIIE TPUMEPHI B3aUMOCHCTBUS YeOBEKa M U3MEHEHHBIX KaueCTB Cpeibl HAIllero Obl-
Ta TMO3BOJSIOT TOBOPUTH 00 »HPUPHOH CyOCTaHIMM, B pPa3HBIX KOJMYECTBAX M KayecTBax
coJepKalieiicss Kak B 4eJIOBEKe, TaK M B MATHE BO3ACHUCTBUS, aKTUBU3UPOBAaHHOM cO cTopoHsbI [ICO.
VIMeHHO B yCIOBHAX aKTHBM3alMU 3(QUPHOM MaTEpUaIbHOCTU M BO3HHKAIOT AHOMAJIbHBIE MPOILECCHI
BO B3aUMOJICHCTBUM NPHOOpP <> 4YedoBeKk <> cpega. Emé npencTtouT MHOroe M3ydyuThb U HAJO
JI0Ka3aTh XOpOWICH CTaTUCTHUKOW OOHapyX eHHble H(PQPEKTsl B HEOOBATHOW  «IIPUPOIHOMN
nabopatopum». Hamo BBISBUTH OCHOBHOW YHCTO (DU3MYECKHI BOMPOC — SIBISIOTCS JIM M3MEHEHHBIE
NIOKa3aHUs MAarHUTOMETPOB OTKJIMKOM Ha JIeHICTBUTENIbHBIE BapUalMM JIOKAJIBHOTO T'€OMarHUTHOTO
HOJIs1, WJIM 9TH BapualMM SIBJISIOTCS CIEICTBUEM M3MEHEHUS 3(UPHBIX YCIOBUN NP PEruCTpaLluy ca-
MOT'O MarHUTHOTO TIOJIS.

Hamo ormeruTs W TO, YTO B TOCIEIHUE TOABl HMAET HMHTCHCHBHBIM MOWCK B3aMMOCBS3U
UHIUBUAYAIbHOTO W KOJUIEKTMBHOTO  3/I0pOBbSl  JIIOJEM €  TeoJoro-reopu3n4eckuMu |
kocMmo¢uznyeckumu (pakropamu (Otuér no HUP..., 1987; Arumainagagam M., Kumar A., 1990; Jain
S. et set., 1992; Ilanamapuyk, I'panar, 2007). B sTom Kirode Bak€H MOAXOA MO OOHAPYKEHHUIO
NICUXOB3aUMOJEHCTBHS yesnoBeka U kocMopusnueckux Qakropos (Jlykaremmu @.J1x., [leitn E.Jlx.,
1997; Unbpeikun, Kaunnckas, Y nanenosa, 1997; Umwkesckuii, 1995; Ilapxomos, 1998; [Nanamapuyk,
I'panar, 2007), koTOpbIe, IO HALIEMy MPEAINOIOKEHHIO, MOTYT «KoyiebaTh» apupochepy 3emnn. ITu
rio0anbHble 3(hUpHbIE HEPAaBHOBECHUS B MPOCTPAHCTBE M BO BPEMEHHM MOTYT CUUTBIBATHCS, IS YETrO
HEM30€KHO BO3HMKHOBEHHE ¥ COBEPIICHCTBOBAHME MBICIHMTEIBHBIX BO3MOXKHOCTEH 4YelloBeKa
3GUpPOCTPYKTypaMu desoBeueckoro opranusma. Ho, B ¢BA3u ¢ TeM, 4yTO, 0COOEHHO C pa3BuTueM Tex-
Hocepbl, JTr0au BcE OoJiee MOrpyKaroTcs B 3JIEKTPO- U MarHUTOHACHIILICHHbIE OBITOBBIE CPEJlbl, BO3-
HHUKAaeT OCTpas aJanTuBHAs HEOOXOIMMOCTh HApaIlMBaTh OPTaHU3MEHHYIO HEPrOEMKOCTh JIEKTPO-
MarHUTHOTO XapakTepa. Benp Ha O0NBIIOM YHCIIe H3MEPUTEIHHBIX YKCIIEPUMEHTOB BBISIBIIEHA U CIIO-
COOHOCTB Y€JIOBEKa BIMATH HA MTOKa3aHHUs CTaHAAPTHOTO MarHUTomMeTpa. OJJHOBPEMEHHO pacIIUpsICs
MIOUCK JIIOIH CEHCUTHUBOB, M ObLI BBISIBIEH 3PQPEKT NCUXO()U3NOIOTHIECKOTO BO3/IECHCTBHS HAa Mar-

HUTHOC IIOJIC MPUPOAHBIX CHUCTEM — B HATHAX BO3H€ﬁCTBHH, BO3HHUKAIOMIUX IPU HAJIUYHUU BIUAHUA

[ICO na naHHBIN 36MHOM yYaCTOK.

7. I1o4uTH BLIBOJAbI M HOBLIE 321a4H.

W 31€eck MBI BcTpedaemcsi ¢ HOBBIM KJIACCOM 3aJ1ad. Y 4acTHE KOCMUYECKHUX MPOLIECCOB B TeHEpa-
uuu [ICO (Amutpues, 1998), a, B qanHoM cityyae, uMeHHO [ICO mpuUBHOCUT B MOYBY U B IPU3EMHYIO

aTMoc(epy Takue CBOWCTBA (CUTHAJIBI), KOTOPbIE Mbl BOCIIPUHUMAEM, aKTUBHO pearupyeM Ha HUX U
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TaKUM TYTEM YCTaHABIMBAEM KOCMHYECKOE COTpyAHHYecTBO. OOHapy>KEHO TakkKe, YTO B TSTHAX
BO3JICHCTBUS OMEpaTOpbl Ha KOPOTKOe BpeMs (2-3 daca) oOpeTaroT 0coOble IMCHXOJIOTUYECKUE
CBOWCTBA (IaJTHLHOBUACHNUE, SICHOCIBINIAHUE, BpEMEHHAs peTpocrekuus u ap.). OKa3anock Takke, 4To
MOJIO’KUTENbHBIE M OTPULIATENIbHBIE SMOIIUHU BBI3bIBAIOT U3MEHEHUE HAMPSXKEHHOCTH MarHUTHOTO IO-
75, 4YTo (UKCHUpyeTCs TOKa3aHUSMHU MAarHeToMeTpoB. B To ke Bpemsi OOHapy»KeHO, dYTO
OTpUIATEILHBIC SMOIMH YEIOBEKa MPUBOMIAT K 3aHIKEHUIO WHTEHCUBHOCTH MAarHUTHOTO TIOJIS, MPH-
4éM, KaK MBI YK€ YIOMHUHAIIM, MPAKTUIECKA CyMMapHasi SHEPro€éMKOCTh OTPHULIATEIFHBIX dMOIMHA B
JOJSX, B CpelHEM OO0JIbIle SHEPrOEMKOCTH MOJIOKUTENbHBIX AMoLMid. HTepecHo, 4To JaBHO HE ObLIO
CEKPETOM TO, YTO BCE APEBHUE IrOPOJia B KOHIE KOHIIOB OKa3alUCh PACIIOIIOKEHHBIMHU Ha TEPPUTOPHUIX
C TIOHMXEHHOW HaMarHW4eHHOCThI0. HO OOBSCHSIICA ATOT YNMOPHBIH (akT TeM, YTO OYEHb KPYyTHIE
«CTapOXXWJIBD) YMENW BBIOMpATh MECTa C TpPEeABAPUTEIHHON MOHMWKEHHOW HaMarHW4eHHOCThI0. Ho
BeJb Takas MpUYMHA 00€3MarHUYMBaHUS MOXKET JIeTKO nepeBecTd Kypckyio MarHUTHYIO aHOMAJHIO
MPOMBINIICHHON yparaHHO#M 10ObIYel Kele3HOW pyAbl B «HEOOBIYHOE MPUPOJHOE 0Oe3MarHU4YMBa-
Hue». Her, 3T0 MHOTOBEKOBOI MPOIECC JIUTEIHHOTO «MArHUTHOTO BBHITOPAHHS SMOIIMOHATBHON OT-
PpULATENBHOCTHIO BCETO HACEJIEHUS TaHHOTO Topo/a. ..

Takum 00pa3zom, MOXKHO HE TOJBKO MpeArnojaraTh, HO M YTBEp)KIaTh, YTO Ha BCEX Yy4acTKax
BEPTHKAIBHOTO YHEPTONEPETOKA CYIIECTBYIOT «OOMEHHBIE» MATHUTHBIE B3aMMOJICHCTBHS IO CUCTEME:
MATHUTHOE T0JIe <> YeJ0BeK, 1 00paTHOE — YeJI0BeK <> MAarHMTHOe 1oJie. DTO BeChbMa CYIIECTBEH-
HBIE UCTOPUYECKHE MPOLIECCHI, KOTOPHIE JIIOABMH OBLIH HE paclio3HaHBI, HO, TEM HE MEHEE, OHU TECHO
COMPSIKEHBl CO MHOTUMHU UCTOPHUYECKHUMH CHEUU(PUUECKUMU COOBITUSIMU UM BO BPEMEHH, MU B MpO-
cTpancTtBe. U, uro emé Oonee BaKHO, 3TU COOBITHS TECHO COMPSDKEHBI ¢ KOCMUYECKUMU SHEpromnepe-
TOKaMH B PeXKHME OTYETIUBON MPSAMON U OOpATHOH CBS3H.

31ech, B 3a00Te 0 KayecTBE JAHHOH PabOTHI, IeIecO000pa3HO O0paTUTHCS K OINEpPeKaromel WH-
dbopmarmu UMEHHO KocMo3eMHoro reHesuca: [Tucema Maxatm (2003); braBarckas (2003, 1996); Pe-
pux E. (1992 (a,0), 2000). Llenenonaranue 3Toil nHGOPMAILIMKU COCTOUT B OMOBEIICHUU IO 3emin
CBEJICHHUSIMH O KPYITHOMACIITAOHBIX COOBITHSIX B MPHUPOJHBIX U COIUANBHBIX MPOrPAMMAaX 3BOJIOIUU
Connednoii cucteMbl. O KOCMOHAYYHOM COTPYIHHYECTBE JIOBOJIBHO OTKPOBEHHO M OOIIMPHO, HAIPH-
Mmep, onosemana E. Pepux (2000, ctp. 428):

«Koneuno, Mmoé Kocmuueckoe CorpynHudectBo yromisier Mensi. Ho pagoctHo oco3HaBathb,
YTO MOKHO 0Ka3aTh MmoMoub Hamei 3emiie. MHOro 3Heprum, CHJI Ha CAep:KHBaHHe pa30yuie-
BABIIMXCHA CTHXMIi U HA JIOKAJM3ALHUI0 UX B CTOPOHE OT MeCTHOCTeil, HanboJiee OXpaHsieMbIX.
Taxoke u accumMusinus HOBbIX Jlyueil 1 B MX HOBOI KOMOMHALIMHU TOKe He MPOUCXOAUT Jierko. U
¢J1a00CThb, U 00JIb B MOUX HOTax SIBJISIIOTCS CBHAETEJISIMH TAKUX TSKKUX accumuiasiuuii. Ho u
310 BXOAUT M B CiyxeHnue, u B Boopy:keHue. Hoblie JIyun, acCHMWINpPOBaHHbIE ONpe1e ¢ HHbI-
MU 1yXaMHu Ha 3emuie, 1al0T BO3MOKHOCTH MOJIb30BaThCsl I TUMH JlydyamMu M MocTeneHHO NPUBHU-
BATh UX HAIIUM 3eMJISHAM ¢ 00J1bIIeH MOJIb30K0 ISl HUX.
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Ecian nama 3emust yaep:kurcsl OT B3pbIBa, KaKie BO3MOKHOCTH OTKporoTcs nepen Heil! Ka-
Tactpoda Heusbe:xHa, U Bce ycuiaus Ben(uxoro) bparcrBa HampasiieHbl, YTO0ObI KaK MOKHO
0oJibllIe YMEHBIIUTDH €€ pa3Max, JOKAJIU30BATh €€ B ONpe/feIéHHBIX IPaHULIaX, HO Oe3ymmue 4e-
JIOBeYeCTBA MOKET NMepPeCHINTh, MePeTAHYTh Yally BeCOB BO3Me3Hs, M Yalla 3Ta NpPoJabeéTcs Ha
O0esymues. ... ZKu3Hb, Aaxke Ha FOnurtepe, npeacTaB/iasieT MHOr0 OrpaHUMYeHHII HAM, 3eMJISTHAM.
... Tak 4To ku3Hb Ha IOnHMTEpe 11 00JILIIOT0 MBIC/IUTENS CKY4YHa, ofHOOOpa3Ha. Eé npenmy-
1eCTBa — MPEKPACHbIl KJIMMAT U MOCTOSIHHAsA aTMoc(epa NMpeKpacHOi BeCHbI OYeHb NpHeaa-
1oTcA. Bo Besakom ciaydae, Ha IOnuTepe s He co0uparoch M mpeano4ia Obl KM3Hb HA Halle
3emuie».

[IpuBenénnas Beinepkka U3 nucbMa Enenst iBanoBHBI (B AMepHKy OT 5-ro aBrycra 1953 rona)
3HAKOMMT Hac ¢ ypoBHeM E€ ocBenoMiIE€HHOCTH M TBOpueckoil Mouipto B CoTpynHuuectBe ¢ Maxar-
Mot Mopusi, KOTOpBI CYEN yMECTHBIM OMOBECTUTh: «['oBopto ¢ Bamu u3 obnactu CosHiay (ArHu
Mora, 1992). C mpyroii cTOPOHBI, B Ka4eCTBE aHTUTE3bl, IPUBEAEM APYTOi MO XapaKTepy HpHMEp
«JIlyXOBHOTO TBOPYECTBA», JICJIETMPOBAHHOIO U3 JIPEBHUX Heap penurno3Hsix MHctutyro Meszyuros,
crenuanu3upoBaBmmxcs Ha 6oppde ¢ Kenckum Hauanom (bnaBarckas, 1992, 1996). loctatouHo
BCIIOMHUTH TbLIatoniee CpenHeBEKOBbE, KOTJa JECSITKU ThICSY JKEHIIUMH ObLIO COXOKEHO 33 UX Kpaco-
Ty (BO3BEIEHHYIO B «HENPOWEHHBIX Ipex»). Tak penurno3Has nHULMATHBA Jopocia B EBpomne (Mac-
COBO B CpeJIHUE BeKa) 10 LI€JIeBOr0 BMEIIATENbCTBA B KO/ JTIO/IEH.

Wrak, Halma nyMBUIM3alMSA, B COOTBETCTBUHU C SBOJIIOLIMOHHBIMU 33Ja4aMH, MOTpYX,aeTcs B 00-
HOBJISIIOIIMIACS periepTyap IIaHEeTOQU3NIECKUX TPOIIECCOB, MPHUYEM €CTECTBEHHBIM PE3yJIbTATOM 3TO-
IO MOTPY>KEHUS SBJISIETCS HOBOE TBOPSILIEE MOKOJIECHHE KocMo(pu3ndeckux cooblThil. M kak pa3 B 3ToM
OOHOBJICHMH U YCKOPEHHHM CILIOUIb M PSJIOM BO3HUKAIOT Psiibl HEOOBIYHBIX MTPOLECCOB, HEKOTOPBIE U3
koTopbix Mbl 1 Ha3Baiu [ICO. Ho, kak oka3anoch Ha caMOM Jiejle, IMEHHO C HUMH K HaM Ha 3eMJIio,
Jla U B CaMUX JIIOJIEH, IPOTSHYJIaCh HUTh HOBU3HBI U HEOOBIYHOCTU. BOT M HOBBIIM mpumep TOro: Kak
YyeJIoBeYecKasl APEBHOCTH (B TOM 4HuCie B OMOJIeiicKas) He coriamaercs ¢ TpeOOBaHUSIMHU Hpnponm*.
Emé B XX-om Beke (mepBoil MOJOBUHE) UMeN ropuandeckyro cuity 3akoHa The Witcheraft Act ot
1735 roga (!). OToT AKT OBUI HaleJeH NPOTUB MpaBa IIpupoabl reHepUpPOBaTh COOBITUS «IIO CBOEMY
YCMOTpEHHIO». BiiacTh UMyIuE 11011, OHU K€ U «3aKOHOT€HEPATOPhD», CTPOSI «CBOM MUP», OTpULIAIIN
3akoHbI [Ipupoasl. B «cBoéM Mupe» 1011 HE HAILIKM MeCTa IJis HeOOBIYHBIX (He (POHOBBIX) TpoIieC-
COB, IIO3TOMY BCE, UTO HE BXOAMJIO B MOHMMAaHHE «JABYHOTMX 3aKOHOZATENeW», CUMTAIOCh HE CyIIe-
CTBYIOILIIMM, a T€X, KTO MPU3HABAJ MPaBO HEOOBIYHOTO Ha CYILIECTBOBaHME, MOJBEPrajii HaKa3aHUIO,
BILJIOTh JIO IPUMEHEHHSI «CBITOTO IUIAMEHH BCECOAOKEHUS». DTa 3aKOHOIaTeNIbcKasi aMOULINS «IacThbl-
pei», B JIMIIE YIIOMSIHYTOTO «AKTa», OblIa ycrenmHo npumeHeHa B 1944 roay B Jlongone B oTHoIIIe-
HUM BcemupHo u3BectHoro menuyma XeneH /lyHkan. OHa Hazmonro Oblga MOCaXeHa B TIOPbMY, IO
IpPUUYUHE €€ ICHOBUAYECKUX BO3MOXXKHOCTEN B OTHOLIEHUM PE3YJbTATOB MOPCKUX CpakeHui B 1941

rony. A neHuBuui e€ cnocodHoctu Ilpembep MunucTp YuncToH Yepuuiib HE CMOT 3alllUTUTh XEJIEH,

" O6pass mpomwtoro. Cy66ota 21 mapra 2015, Tlocneauue mporeccs Hax BeabMami (1944 r.).
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3aTO B CJEIYIOLIEM IOy OH JIMIIMJICS CBOEH JOKHOCTHU (HMOpa’kKeHHE Ha «IPaBUIbHO» OpraHU30BaH-
HBIX BbIOOpax). U numb B 1951 roay, Y. Yepunnb, BepHYBIIUCH K BIACTH, TOTYAC HE3aMEJIUTEIBHO
oT™MeHun cuity Akta 1735 roa.

Takum 00pa3om, peaKo BCTpEUaAOIIHUEcs] HEOOBIYHBIE COOBITHS B €CTECTBEHHOM Cpeje HE TpH-
3HAIOTCS — HU PEJIMTUO3HBIMU, HU HAYYHBIMH «3aKOHaMHM, KOTOPBIM BCE M3BECTHO». BOT ¢ ueM mpuxo-
JUTCS CTAJIKUBATHCS MCCIenoBaTesiM HeoObuHoro B [Ipupone u B UenoBeke, KOHEYHO, U BO BPEMEHHU
(Arau Vora, Mup Oruennsiii 111, § 343):

«CocTtaB 3eMHOII aTMoc(epbl W Haa3eMHbIX chep B3auMHO HarHeTraeTcsl. CocTaB 3eMHBIX
CJIOEB HACBHIIIACTCH BCEMHU IMAHAUMSAMM, MCXOAAIIMMHU OT BCeX ACHCTBHUI, MbIC/IEH U IMOPOKOB
YyeJI0Be4YeCcTBA ... paBHOBecHe Mupa MoXkeT JHUIIb TOr1a HACTYNIUTh, KOT1a YeJ10BeYeCTBO OyaeT

SIBJATH BbICIHINE M3JYYeHHs, 100 Bce cepbl, OKpyKaIHe IUIAHEeTY, 3apa)keHbl IMaHALMAMH

3eMHBIX AelcTBui». (IloguépkuyTo, AJL.).

BoisiBnennbie 3¢¢exkTbl Ha OATHAX BO3JCHCTBUS HAKJIAAbIBAIOT OCOOBIE DKOJOTHYECKUE

Tpe6OBaHI/I${ K JXXUBYIIUM U ITOCCHIAIONINUM JAHHBIC YYACTKH. B MecTax moBBIIIEHHOM BCTPCHaCMOCTU

nATeH Bo3zaelcTBud (HanpuMmep. ['opHblii Antail u ap. teppuropun) (Amutpues, luros, 2000; Hlu-
TOB, 1997; DnekTpoMarHuTHeIe NOJA. .., 1984; [lapxomoB, 1998) moau MoryT monagaTh B YCIOBHS C
€IMHUYHBIMU (YHUKaJIbHBIMH) XapaKTEPUCTUKAMHU, KOTOPbIE CHIIBHO BO3JIEMCTBYIOT Ha (DU3UOJIOTHIO U
ncuxo(u3nonoruo. OTH MecTa MPEACTaBIAI0T COOO0M HOBBIE OOBEKTHI HKOJOTHMUYECKOro pucka. U
U3yuyeHHE OTUX SBICHUHA TpeOyeT CpOUYHBIX M O00S3aTEIbHBIX MEpP MEXAUCIUILTHHAPHBIX

uccnenoBanmii (reopusnka, Hpus3nka, ICUXOJIOTHs, OMOPU3NKA, METUIIMHA).

Ipuniaoxenue.

B mpuiokeHnn K crtaTthbe, IUId IIpUMEpa, NMPUBEAEM HECKOJIBKO CIydaeB 3aperHCTPUPOBAHHBIX
HaOr01eHNi HeOOBIYHBIX ABJICHUN (TIPUPOIHBIX CAMOCBETALINXCS 00pazoBanuii). Hago umers B BULY,
YTO pa3HooOpa3ue 3TUX 00pa30BaHUN OIPOMHO, U, B CBOE BpeMsi, Mbl OBbLIIM MPUBJICYEHBI K U3YUEHUIO
9TOrO pazHooOpasus. IIpuuéM, Kak oka3anock, TH «CBETAIIMECS 00pa30BaHUM MPENCTABIAIOT CO00I
JIOBOJIBHO CJIO’KHBIE, JHEPTOEMKHE M (YHKIIMOHAJIBHO HArpy>KEHHbIE CUCTEMBI. B CBsI3M ¢ TeM, 4To Ux
U3yuyeHHe He MPUHOCHUIO HMKAKOW BBITOABI, @ OJHU PAcXolbl, TO M H3yueHHE MX OBLIO «KpaiiHe
3aTopmokeHo». Ho rme-to B cepennne XX-ro Beka 3TUMHU COOBITUSIMU U (PEHOMEHOJIOTHEH HaYyaJH
MHTEPECOBATbCSI MHUPOBBIE OOOPOHHBIE CTPYKTYpbl. ECTECTBEHHO, YTO OCHOBHBIE YCHEXH B 3TOM
HaIpPaBJICHUHU OKA3AJIUCh 3aCEKPEYCHHBIMHU.

I. O0nekT Ne 1 — «/IluHaMu4ecKuil MOIYJIbY.

Boinucka u3 onesnuka pecucmpayuu coovimuil.
22.06.1987. p. Ynyr-Xauaeprei, [I1BO, Op3un, Tysa.

HaGaronenue Ne 1.
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1) ITocne 11 yacoB Beuepa (MECTHOTO BPEMEHH) OTMEUYAIOCh CBEUCHUE HOUYBIO CHU3Y M3 PaBHUH-
HOTO y4acTka Ha ropy nepen Camarantaii (yp. bapnamkuno). OcBemiano mpoKeKTOPHBIM OelIbIM sIp-
KUM JIy4YOM, MPOH3UTEIbHBIM, YUCTHIM ; BUIHBI OBLIM CHUIIY3Thl JI€pEBBEB C paccTostHUs 14-15 km.
CBeueHue poBHOE C MOCTENEHHBIM 3aTyXaHHEM (3aTyXaju cHadajla KpaiHue Jiydd (IOJIOCHI CBETa),
MOTOM MOTYXJIU IeHTpaibHbIe). CBeT MEN ¢ J0KOUHBI 3a Topoid, mpubau3utenbHo 100 M u3 3armyoie-

Hus (puc. 1). lnurenpHOCTs cBeueHus okoo 30'.

r.C ARMATANTAL

2) «IIponétuprit Moaynb» (puc. 2) co cTopoHbl cBeueHus Ha Pacmonoxenue [IBO mpubnusumics
00BEKT, KOTOPBIN CIEAUICS Ha MO3UIMHU >3' ¢ 3a7ep)KKoi Haja padoratonieil cranuueid. OTMETOK Ha

9KpaHe He ObLI0, He ObUIO HAapYIICHUH 10 CBSI3H.

O6bext neren Hanm 3emnéin 1,5-3,0 merpa, Haj Oyakod moassuics, mnepeneten. [Iponér
COIPOBOXKAAJICS HEOOJBIINM IIHUIIEHUEM C MOTpecKuBaHHEeM. LleHTpaibHOE TeNo SPKO-OpPaHKEBOTO
nBeta. OT HETO CBETOBBIMU CHHIIAMH LIUTH SIPKHE Ty4d K 000Ky «KoJiecay. Bc€ «uznenne» cBETHIOCH
0eno-romyObIM CBETOM; MpPH YIJAJICHUHW C YCKOPEHUEM, SIpKO cBeTwics Bo3ayX. OO0om pes3ko-
OYEPUYCHHBIM C POBHOW TOJIIMHONW MAaToBOro Oenoro mBera. [Ipy CHMKEHUN — «CILTIOIIUBAIICS», MIPH
MOAbEME — «BBITATHUBAJICS» MO BEPTHKAILHOW ocu. [Ipu moanére k Beimke (puc. 3, 4) 0OBEKT TUIABHO
MIOJTHSJICS HaJl HEll, epeieTel, CHOBAa CHU3UIICS M HAlpaBUIICS K paOOTaIOLIUM pajapam.

\ U Horairian

- = bguuk-cx, c
“ﬂ\ e N " pacroroXe -
wid @ ¢

| )

S B
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[Toaneten u Ha HeckoOJIbKO cek. 3aBuc Hax PJIC, mpu 3TOM HHKakuX MoMeX B pabOTe CTAaHIIUHU HE
BbI3BaJl. [lombITKA CONMIAT «CABUHYTH MPOJETHBIM MOAYJb HU K Y€MY HE MPUBEID», OH «PACKUIBIBAI
Hac». HaOmromartenw WCHBITBIBAIA WHTEpEC K
npoucxoasamemy. (Mcrtounuk cBera sryuei
HaxOJWJICA Ha YJaJ€HUU OT OCBELIAEMOM TOpBbI,
myuu 6unu B ropy nox 45°-50°).

HaoOmronenune Ne 1a.

OnnoBpemenHo ¢ HaOmoaeHuem No 1
OCYILIECTBIIEHA PETUCTpALUs MMOIPAHUYHUKAMU B
paiione pexu Kawex. Bugenu nersmuit
HaBCTpeuy OobIION OTHEHHBIN map.
COnmxenue OBICTpOE, OCTAHOBWJIM MAIKHY.
[lap caenan riaBHBINA Pa3BOPOT U HAMPABUIICS B
cropoHy HapsiHa. YMeHbmmics B pa3Mepax.
Ocrasioch mociie CBEYEHUE BO3JyXa BCleEx
nponéry. IlBer OenoBaTbiii, CBET JOBOJBHO
WHTEHCUBHBIH, MOJ/ICBEYHBAI MECTHOCTb.
OcCoOeHHOCTH: TIPU TOPMOKEHUU YMEHBIIUJICS B
pasmepax, Ipu yCKOpeHUH pa3mepsl (D) pociu.

[Ipu pa3BopoTe MpoOsSBUIIACH CTPYKTypa Kak B

HaOmogenun 1. VYmén B HampaBleHUH

Puc. 4. Uzo6paxenue mponéra oObeKTa HaA

IIBO Op3uH 10 pacckasaM BOCHHOCIY)KAIUX. «IIPOKEKTOPOBY, CKpbLICA 3a yol:0i ()78
XynoxHuk — bosipmunosa JIIT.

«IIpoxexropay moracnu uepe3 1,5-2 wwuH.,
BEPTHUKAJIBHO B3JIETENIN TPU KPACHOBATHIX (B LIEMIOYKY) OTOHBKA I[BETA YTOJIHKOB.

p.s. [IpennoxxeHHBI BHUMAHUIO YUTATENS «TUHAMHUYECKHM MOIYJbY» MPEICTaBiIsIeT cOO0N OAMH
u3 BuoB OO0bekToB 1eneBoro noseaeHus (OLI), o KOTOpBIX BelOCh MOBECTBOBaHME B maparpadax
cratpr. [lanueiii OL(Il wHaOmomasncs MOBOJBHO OOCTOSATENBHO JHYHBIM cocTtaBoM [IBO kak Ha
MO3UIMH, TaK U MpHU pagapHoM HaOmoaeHud. Hukakux Bo3neilcTBUil Ha paboTaromiue paaapsl, HU
noMmexu sl paboTel nuyHOro coctaBa maHuHblii OLIl He ocymecTBusi. Bpilo MHOrO TOMBITOK
JUYHOTO COCTaBa MOWMATh CEThIO WJIM «CTOJKHYTh €ro C MECTa», HUYEro M3 3TOr0 HE YJaBajoCh.
[TombITKa BBICTPOUTHCS IPYT 32 APYTOM U HAOEkKaTh Ha MOJYJIb HE yanach — «OH pa30packiBajl HACY.
TemneparypHbix >(Q¢EeKTOB NaHHBIM MOAYJIb HE OKa3blBal. BpemeHamu wu3naBan HeOOJbIINE
pa3HoOOpa3Hble aKyCTHUECKHE CUTHANBI (Yalle BCEro MIMIEHHWE WM MOTPECKUBAaHHE). 3alucu He
MIPOU3BOMIOCK, a (poTorpaduu He MOTYIUITUCH. BBITH «3acBeueHbl». ITOT 00BEKT BOMIEN B 3aKPHITHIN

CIIUCOK 3apeTUCTPUPOBAHHBIX HAMH 00BEeKTOB. Bo Bpems npedbiBanus OLIl Ha mo3uiuu B TpEX KM
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HaOmroasncst 60JbIION OTHEHHBIH Imap (HaOmroneHue la), CBETUBIIMN B OCHOBAaHHE OOJIBIIONW TOPBI
MIMPOKUMHU JIy4aMH CBETA.

II. O0nekT Ne 2 — IICO Hag BeaymyHcKuM KOMILIeKcoM Bepuind I'opHoro Aarag.

41

Puc. 5. O6bexTh1 Hag benymmHacKUM KomruiekcoMm BepiuH. @oto B. Cememuna, kamepa «Kuesy,

BbIIepKKa 1/250.

®otorpadus caenana ¢ 6opra Bepronéra 19 aprycra 1972 r. B 11 yacoB 40 MUH. MECTHOTO Bpe-
MeHH. BHUMaHue HaOmoaresnei OblI0 MPUBJIEUYEHO «OenechIMH CBETSIIMMUCS TISITHAMH 110 Harpas-
JICHHIO K BepmuHaM T. beryxa». JloBoibHO 4€TKasi CTpyKTypa Kpyra M oBajia, BUAUMasi Ha QoTorpa-
¢un, He OblIa BUIHA BU3yaJIbHO. XapaKTEPHO, YTO JAUAMETP ITHX (UTYp, COTTACHO 3aUKCUPOBAH-
HBIM BEJIMYMHAM M 3aBepke 1o Tonorpaduyeckum kapram (M-6 1:100 000 u 1:200 000), cocraBuin 60-
nee 1,5 kM. Iloguepkuém, uto ciayxba [1BO, pasmemniaBimasics Ha CeMuHCKOM TepeBajie B 3,5 KM OT
Yyiickoro TpakTta, MMejJa MHOTOYHMCICHHbIE pafgapHbie 3aceuku. [lo ganueiM «OKypHana nenei» ae-
KYpHbIE HA MOHUTOpPAX JIOKaTOPOB (PMKCUPOBAIIM «OIPOMHBIE HELITATHBIE LIE€IH M HAIPABIEHUH TOPBI
Benyxa». CormacHo UMEBIIMMCSI PETUCTPALMAM, «HEUITATHBIC IEJIN» MUMEIH OIPOMHBIA CHEKTpP CKO-
pocTeit 1 HeOOBIYHYI0 MAHEBPEHHOCTb.

p.s. OT TOro, 4YTO JMAaHHBIE OOBEKTHI BHU3yaJbHO HE MPOCMATPUBAINCH, OHU (KPYTH) MOJTHOCTHIO
Hapymanu padoty pacuéros [IBO mo perucrpauuu «uenan», MyLIEHHOW Ha MO3MIHIO CO CTOPOHBI T.
Benyxa. Baxxen akrt Toro, 4ro takoil auametp (6oiee KMIOMETpa) BaKyyMHOTO JOMEHa CHOCOOCH
reHepupoBaTh orpoMusie srepruu (10 10'° Jix; Imurpues, JIarios, I'sosgapes, 2005).

III. O0bekT Ne 3 — Haja ckJI0HOM ropbl beayxa.
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Puc. 6. O0bexT Haj ckinoHoM ropbl bemyxa ®oto B. Cememnna, kamepa «Kues», Bbliepikka

1/250.

JlaHHBIN CHUMOK OBLI clellaH B OJWH JIeHb ¢ (ororpadupoBanneM oobekToB Ne 2. Ha puc. 6
npezcTaBieHbl: yépHo-0enoe ¢poto (4.1) u Tpu skBUAEHCUTOrpaMMBI (4.12-1 - 4.12-3). Ha ¢oto 4.1
TEMHBII IIeHTp 00J1aKka He SBISETCA OJHOPOJIHBIM, CYIIECTBYET IPATUCHT OCBEIIEHHOCTH, BHY TPEHHSIS
4acTh «TEMHOTO Iapa» MMEET MUHHMAaJIbHYIO OCBEHIEHHOCTh. PasMep «siapay», BHYTPH KOTOPOTO HE
yZIaéTcsl BBIIBUTH I'PAJUEHT OCBEIEHHOCTH, B 10 pa3 MeHblIe pa3MepoB «ceporo o0naka» Ha 4E€pPHO-
6enom cauMke. Ha goto 4.13-1 u 4.12-3 BbIsBIISETCS MOJI0CA «PA3PEKEHUSNY, COSAUHEHHAS C AIPOM
«moctuxkomy. [IposiBuBIIeecs 00pabOTKON «AApo» (BaKyyMHOIO JIOMEHA) OOHAapy>KUBaeT ocolyro ¢u-
3WYECKYIO CPEly ¢ BRICOKOW KOHIICHTpaIuei adupa.

p-S. BO B3aMMOJIEHCTBUM C BOMHCKMMHU nofpazaeneHussvu [1BO Mbl nonmyvanu marepuan ajs 1o-
CTPOEHUS KapThl BCTPEYaEMOCTH NPUPOAHBIX CAMOCBETAIINXCS 00pa3oBaHus Ha Teppuropun Cudbupm.
MaxkcumanpsHasi BCTpeuaeMoCTh HaOMroieHui Oblia XxapakTepHa st Antae-CassHCKOM ckiiaayaToi o0-

Jactu. B 3T0il 00macT MakCHMyM BCTPEYaeMOCTH XapaKTepeH i bemymmMHCKOro KoMInieKca Bep-
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muH. [Ipnuém gacto Gonblias pacpocTpaHEHHOCTh Haa bemyxoil cBerdmuxcst o0pa3oBaHUN MPUBO-
JIJIa K TIOyYEHHUIO0 OTPUIATENILHBIX OLIEHOK 3a pabouune 3a4éThl antaiickux [1BO, ecnu nenu Ha HUX
nutn co croponsl bemyxu. [Toatomy Hamie coapyskectBo ¢ [IBO (nanpumep, Ha CeMHUHCKOM IepeBaie)
XapaKTEepU30BaJIOCh YaCTON B3aMMOIIOMOUIBIO.

IV. O0bekT Ne 4 — TéMHBIE IIApLI HAA rpynnoii TypucroB HA Kupruickom xpeodore TAHb-

Hlans.

Puc. 7. ®oto caenano 3 despang 1995 roga okoso 11 yacoB gHS npu nogbEME IPYMIbl TYPUCTOB
Ha nepeBan Yuutenb, Kuprusckuii xpeber, Tsap-1anb. [1o cioBaM oueBUALIEB, YYACTHUKU TPYIIIIBI
OIIYIIAJIM CHIIBHYIO yCTalOCTh, CIA00OCTh, MPHUCTYNHI «TOpHOU Oone3Hm». UEpHBIE METKH, TPOSIBUB-
muecs: Ha (OTOIUIEHKE, BU3yalIbHO HE HAOMIOJANNCh. B 3TOT neHb Obla CHiIbHA T€OMarHuTHast Oyps
nocie Benblmky Ha CostHIle.

p.s. cBeronoriomarnmui 3¢pup GopMupoBancs Haj TPYNIONH TypUCTOB U (POPMUPOBAT HEBUIU-
Mbl€ OOBIYHBIM 3PEHHEM IIapOBbIE MPOCTPAHCTBEHHBIE OTAEIBHOCTH. B 3TO Bpems, Kak mpaBUio, OT-
MeYaeTcs yCTajJoCThb, CIaboCTh U Ip.

V. O0beKkThl Ne 5, 6, 7 — cBeUeHUusd HAJA IITIYOUHHLIMH PA3JIOMAMHU 30HAMM.

O0beKT Ne 5 — «be300JauHas TEHbY.

Ha pucynkax 8-10 npuBeneHa (eHOMEHOIOT s HaJl TTyOMHHBIMU aKTUBHBIMU pa3iioMaMu ['opHo-
ro Anras. B3sSTel mpuMephl AaleKo pa3IMYHBIX KOMILIEKCHBIX Pa3JIOMHBIX COOBITHI, KOTOPBIE EMOH-
CTPHUPYIOT NPOLIECCH] BEPTUKAIBHBIX BEMICCTBCHHBIX M DHEPTETUYECKUX MTEPETOKOB, T.€., IO CYIIECTBY,
MEX000JI0UEUHBIX B3aMMOAEHCTBHM. [Iy11 3HAKOMCTBa € Te0(pHU3NUECKUMHU NPOLecCaMH MOTIOMIECHUS

CBCTA XOPOIIO IMOAXOAUT pHC. 8.

34



L

‘1“ \ 'hﬁ- pll

Puc. 8. «be3obmaunass TeHB» ¢ dKcmo3uimed okono 20-TM MHHYT, Ha OJIHOM M3 Yy4YacTKOB
Tepextuncko-bamenakckoro copoco-capura (I'opubiii Anrail). «TeHb» CTpoOro Tpaccupyer MOYTH
BEPTUKAJIbHO TMAJAIOUIYI0 IUIOCKOCTh INIyOMHHOTO pas3noma. JlaHHBIM y4acTOK BpeMeHaMH
XapaKTepu3yeTcs yparaHHbIMH BCIUIECKAMU KOHIICHTPALWH aTOMapHOW PTYTH (B COTHH THICSY pa3
Oosbiie (poHOBBIX 3HaueHui(!)), a Takke Tenws W BOJAOpPOAA. DTOMY y4YacTKy NPHCYIIH Hauboee
yacTele 00pa3oBaHMsS MHOTOCIOEBBIX JMCKOMAHBIX HEMOJBIKHBIX 00NakoB. Takue CTPYKTyphI
CBSI3aHBI C BOSHUKHOBEHHEM U CYIIECTBOBAHUEM DJICKTPOCTaTHUECKUX JIMH3 B Tporocdepe, a BO BpeMs
JETHUX TPO3 OHU CO3JAIOT CTPYKTYPBI «TPO30BBIX PEAKTOPOB» M CHIBHO Pa3HOOOpA3AT XapakTep
TPO30BBIX Pa3psA0B (YETOUHBIE, TOJIOCOBBIC, 00BEMHBIE, HICKPOBBIC H JIP.).

O0beKT Ne 6 — «CBeTjible BePTHKAJILHbIE 0JI0CHD).

Penxuii ciydaii oOHIMPHOTO CBEYCHMS YCIOKHEHHOTO aKTHBHOTO PAa3jioMa MPEACTaBIAET cOo00it

puc. 9.
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Puc. 9. CBeuenue Haj akTUBHBIM pa3iomMoM, ¢poto 1989 rona, ror Kom-Arauckoro paiiona. Cset-
JIbI€ TI0JIOCHI OBUIM XOPOLIO BUHBI HEBOOPYKEHHBIM IJIa30M.

O0beKT Ne 7 — «PaHTaCTHUECKU KPacuBast JUHHUSD).

KpaTKOBpeMeHHOG, HO OYCHbL KPAaCOYHOC CBCUYCHHC HpﬂMOJ’IHHCfIHOl"O XapaKkTepa B JKMBOIIMCHOMH
AOJIMHC PCKU Ke3pu1-Uua. B 3ToM Y4acTKe CHGLII/I(I)I/I‘-IHaSI T'COXMMHUA U JOBOJBHO aKTHBHAA TCKTOHUKA

CO31af0T 0CO0YI0 (PaHTACTHUYECKYIO OKPACKY MTOPOJI U HETIOBTOPUMEIE IIBETOBBIC TAMMBI.

Puc. 10. ®orto paHTaCcTHYSCKN KPACUBOW JIMHUU, TPACCUPYIOUICH TTyOUHHBIN pa3ioM, utois 2004
rona, pexa Ke3pin-Uun (I'opHbIid AnTait).

VI. OobexT No 8 — «JAyx Orusy.
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«OrHeHHbIEe CIHpaI»y, BOSHUKAIONINE, KaK MPaBWJIO, HA YYacTKaX TEPPUTOPHIl C MOBBIIICHHOMN
TyCTOTON paznomHoi cetn. Kpome Toro, (heHOMEHOJIOTHSI «OTHEHHBIX CIHpANei» (PEAKO BUIUMBIX

JaKe MIPOCTHIM TJIa30M) TIPOSIBIISIET ce0s1 B TPO3000MHBIX 30HAX.

Puc. 11. ®oto apuponposiBneHus HaJl KOCTPOM ¢ oboramienuem ctuxuu oras (I'opHsiit Anrait).
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