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BBEJEHUE

CoBpeMeHHass OOIIECTBEHHAss W HayyHas >KU3Hb, MOJOMIA K KOHIy MHHYBIIETO
TBHICSIUEIIETHS B 3aTSDKHYIO [IOJIOCY CUCTEMHBIX KPU3UCOB, C TPYJOM NPEOJI0JIEBAET PACIYThE WIIN
JlaKe MO-TIPEKHEMY TOMYETCS MEXAYy CUCTEMHBIM KpaxoM M pOOKHMMH MOIBITKAMU BBIOpATh
HOBBIII BEKTOP YEJIOBEYECKOTO Pa3BUTHS.

U ecnu o0miecTBeHHAs )KU3Hb, Kak 0o0Jiee MHEPTHBI MEXaHU3M, YAECPKUBAEMBIN IETIKHIM
KalkaHOM THIEPTPOUPOBAHHBIX (UHAHCOBBIX HWHCTHTYTOB (M TPUPOAOPA3PYIIUTEIHHBIX
He(Te-, Ta30- U MPOUYUX PECYPCOMOOBIBAIONINX OTpaACiei) MMEeT KpailHe MaJio IIAaHCOB Ha
NO3UTUBHBIE U3MEHEHUs B ONMDKailllel MepcrneKkTuBe, TO HayyHas )KM3Hb, HECMOTPSI Ha CBOIO
npodeccHOHaIbHO OOOCHOBAHHYIO KOHCEPBATUBHOCTh M MpPOOJEeMBbl (pUHAHCHPOBAHUS, UMEET
0ONBIIYI0 MOOWJIBHOCTH W OOJBIINE IOTCHIIMAIBHBIE BO3MOXHOCTH JBM)KCHHUS BIEpE.
OTnenbHble Hay4yHble HAIpaBIECHUs, U BCe OoOJblIee KOJIMYECTBO HE3aBUCHMO MBICIISIIUX
YUEHBIX B IOUCKAaX HCTHHBI U B MOMCKaX CHCTEMOOOpa3yIOIIMX HOBBIX HJEH NPHUIAIOT BCe
Oosbliiee 3HaYCHUE HE JUCKPEAUTUPOBABIIMM ceOs M HAayKy JOIMaM, a HOBBIM HMJESM U UAEIM
TPaJUIIMOHHON JpPEBHEH KyJIbTyphl, 3a0BITHIM W BBHIOPOIICHHBIM B OBUIBIE TOMBI YJIAPHOTO
MupoBoro mecTBus Hay4YHO-TEXHHYECKOTO Iporpecca.

OnHUM 13 BayKHBIX HANPaBICHUN Pa3BUTUS MUPOBO33PEHMSI COBPEMEHHOI'O YEJIOBEUECTBA
SIBJISIETCSL BBEJICHUE B IPAKTUKY HMAEU U CMBICIOB, CBA3aHHBIX ¢ ToHkuM Mupom. «ToHkuin
Mup» — TepMHH, B3ATHIi M3 CHCTEM HOBOTO 3HAHMS , B JaHHOM CIydae 00OOIIaeT Kak
CylIecTBYIOIME (QMIOCOPCKO-HAYUHbIE TEPMHUHBI TaKHE KaK «apXeTuI», «Hoochepay,
«KaHTHAHCKas CeTh», TaK W NPEICTaBICHUS TPAJULMOHHOIO 3HAHUS O MHUpaX IyXOB, MUpPax
CHOBHJICHUU U MPOYEE.

Ota paboTa 0OUYe€Hh MHOTOTPAaHHA M TPeOyeT Pa3HOIUIAHOBBIX yCTpemiieHH. JItoau Haykw,
CO CBOEH CTOpDOHBI, MBITAIOTCS HA0paTh SMIHUPUYECKYI0O 0a3y U pa3BUTh MOJEIbHBIC
IIPEJCTaBICHNs, KOTOPBIE IO3BOJIAT OCYIIECTBUTH HAy4HBIM CHHTE3 pPa3HBIX IOAXOMIOB.
AHanu3upyeTcsi COXpaHEHHBI OIBIT MaJlbIX HApOJOB, MCCIENYIOTCS HEOOBIYHBIE COCTOSHHS
cosHanus u [lpupozabl, pa3HOCTOPOHHE H3YYalOTCSl JIPEBHUE COOPYKEHHS C IPUMEHEHHEM
MMEIOLIET0oCs Y HayKH apceHasla B BUe NMPUOOPHOM 0a3bl, CTPOr0 MaTeMaTHYECKOro ammapara,
METOJIMKH U TEXHUKH DKCIIEPUMEHTA.

JlanHas pabota sBiserca OOOOIIEHHUEM pPE3YyJIbTATOB MHOTOJETHHUX KOMIUIEKCHBIX
uccienoBanuil cucremsl bamanapckux kypranos. C koHna 80-X IT. IpOIIJIOro BeKa U3y4allucCh

reo()U3NYECKHe TOJIsA, UCCIIE0BAIOCh BIMSHAE KypraHOB Ha YEJOBEKa W pacTeHus. B jeTHux

“MCTOYHMK  3HAHMI, [peJCTaBIEHHLI  4YelOBEYECTBY [0 KOMMYHMKAaTHBHOMY Y31y  lllambasl
(npennonoxurensHo ['mmanaiickuit  Llentp). ILlenecooOpa3HO OCBEAOMHTH 4YMTATENsi O TPEX HCTOYHHKAX
nHpopManuy, MpeaocTaBIeHHbIX B nocienHeid yerBepty XIX n B nepBoit yerBeptu XX BB.: «[luceMa maxatmy,
«Taitnas Joxrpuna» u «Arau-Horay.
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skcneauumsix  2004-2012  rr.  uccienoBaHuS  MPOBOJWINCH MO  KOHKPETU3HPOBAHHBIM
HalpaBJIEHUSIM Ha COBPEMEHHOM II0JIEBOM O0OpYyJIOBaHUHU. BrepBbie ObuiM anpoOUpoBaHbl U
Hanuil  3QQPEeKTUBHOE  MPUIOKEHHE  (PU3MKO-MATEeMAaTHUYECKUE  3aKIIOYEHHs  TEOpHUHU
HOJISIPU30BAHHOTO (PU3MUECKOTO BaKyyMa.

OO0miee pyKoBOJCTBO paboTaMu OCYIIECTBIISLIOCH A.T.-M.H., B.H.Cc. IHCTUTYTa Teosioruu u
munepasiorun CO PAH A. H. ImutpueBbiM. McciienoBanne reoMarHuTHBIX MOJIEH TPOBOAMIOCH
k.r.-M.H. A. B. [llutoBeiM (Ha paHHuX 3Tamnax), k.T.H. A. FO. I'Bo3napeBsiM, A. V. bakusiHoBbIM,
A. A. beréseim  (I'opHO-AnTalickuii  TOCyJapCTBEHHBI  yHUBepcuUTeT). MoaenupoBaHue
MarHUTHBIX TTOJIEH MMPOBOAMIOCH C YYAaCTHEM CTYACHTOB (PH3UKO-MAaTEMaTHIECKOTO (aKyJIbTeTa
'ATY A.JI. KosznoBa u U. A. [Iponskuna. Paanonornyeckne paboThl MPOBOIUIUCH K.(.-M.H.
B. H. BnracoBbim (HoBocubupckuit roCyAapCTBEHHBIN YHUBEPCUTET), K.(b.-M.H.
C. 10. KpeueroBoit u M. lO. benukoBoii (I'opHO-AnTaiickuii rocy1apCcTBEHHBII YHUBEPCHUTET).
[cuxodusnonornueckumu uccienoBanusiMu pykoBoami k.0.H. E. I'. Boponkos (1abopaTtopus
(YHKIMOHAJIBHBIX PE3EpBOB OpraHU3Ma YeJIoBeKa, | OpHO-ANTailcKuil ToCylapCTBEHHBIN
yHuBepcuteT), mnpunuMaim ydactue A. B. [lluros, O.C. Bemmnsera, M. 0. benukosa,
A. E. BoponkoBa. I[luronornueckue wucciaenoBanusi ocymecTBsuiuch k.0.H. O. . CunkoBoit
(cexrop nuroreHeruku 3makoB, Ullul' CO PAH) u k.6.1. }O. I'. MatymkusbM (J1abopatopust

MouiekyisipHo-renetnueckux cucrem, Ullul” CO PAH).



ITO3HABATEJIBHASA CYIHECTBEHHOCTD ITPOBJIEMbBI

MHOro4YucieHHble KOMIUIEKCHI KYypraHHBIX COOPY’K€HHH, pa3sMELICHHbIE Ha TEPPUTOPUHU
CpeauHHON A3uH, BBICTYNAIOT B KaYECTBE IEJIEBOIO JOJTOBPEMEHHOIO BHJIa B3aUMOJIECHCTBUS
monei co cBoeit Cpenoit O6urtanus. Cnernuduka 3TOro B3auMOJIEHCTBUS, B OTIUYHH OT KYJIbTYP
TEXHOTCHHON HAIPaBJIEHHOCTH, COCTOUT B CTpoxkaiimeM cobmtonenun [Ipas u Bo3moxkHocTel
[Ipuponsl. Oty TpeOOBaHUS, HA TPOTHKEHUM MHOTUX TBHICSUYENIETHH, COCTABISIOT OCHOBY
PEIUTHO3HBIX, KYJIbTYPHBIX, [IO3HABATEIbHBIX U YNPABIIOIIMX CUCTEM AAaHHOrO pernoHa. U B
3TOM OTHOUIEHUHM €CTh HEKOTOpas MEpEeKIMYKa BPEMEH, B BHUJIE CXOJCTBA B NPHU3HAHUU IPaB
[Tpupons! ¢ xkoHuenuusaMu ropuctoB JpesHero Puma [MI'Y um. JlomonocoBa, Mcropuuecknii
daxynbrer, 28-30 suBaps 2009 r., XVI CEPTEEBCKUE UYTEHUA].

JIeHiCTBUTENBHO, THICSYENETUS MUHOBAJIA, MAJUITMOHBI JTFOJEH UM U Pa3BUBAIACH, HO JIUK
[Tpuponpl naHHOW TEPPUTOPUM HE MOAMPHUIMPOBAICA A0 HEY3HABAEMOCTH OCOOEHHOCTSMU
TeXHOC(hEpHl: MAXTHBIMU TEPPUKOHAMHU, KaphbepaMU, PEYHBIMU JaMOaMH, BBIDYOKaMU JIECOB U
T.A. ¥ T.II. ENMHCTBEHHBIE COOPYIKEHUS, BO3HUKABLINE Ha OTPOMHBIX TeppuTopusix CpeauHHON
A3MM — 3TO JIOBOJILHO CJIO)KHO pa3MEIIEHHbIE CHCTEMbl KypraHoB. I, kak oka3anoch, ¢
pa3IMYHBIMU, 10 BCE€H BUAUMOCTH, TEXHOJIOTMSIMH TIOCTPOEHUS M pa3IMYHBIMHU
(GYHKIIMOHATBHBIMU TIpeIHa3HauyeHUsIMH. Ho TO3HaBaTENbHBIM U CTPOUTENBHBIM, MOCTOSHHO
NEUCTBYIOIIUM, OPHEHTUPOM JMJIsi CTpOHWTeNnedl ObT (M OCTaeTcs) MPHUHIMUIT CO3HATEIHHOU
NCUXOMH(POPMALIMOHHON «CBsI3U ¢ 3arpoOHbIM Mupom» (Tonkum Mupom). MoxHO nosnarats,
YTO MMEHHO 3Ta CO3HATeJbHas CBs3b >KUBYLIUX JIIOJEH C yMEPUIMMH JIOAbMHU OblIa OCHOBOMU
KyJIbTYPHOTO Pa3BUTHsI W TMO3HAHUS AN MHOTOYHCIEHHBIX M MHOTO(YHKIIMOHATBHBIX IIKOJI
mamMaHoB. MIMEHHO mIamMaHbl HECIM B MAacChl COLMAJIbHBIE JOJITOBPEMEHHBIE PETYIMPYIOLIUE
3HAHMUS M HAJEXKJbl Ha «OYEPEAHYIO XKU3Hb». BHeapsanoch riy0okoe MmouyuTaHue MPHUPOIHBIX
CHCTEM, COCTOSHHUH M BO3MOXHOCTEH 3THYECKOW HAMArHUYEHHOCTH M, B KOHEYHOM HTOTE,
ycunuBanoch yBaxenne k JKM3HU. Ilo cymectBy, B mocienoBaTelbHON MPEEMCTBEHHOCTH
3HAaHUW M JCUCTBUM MHOIMX IIOKOJEHHWW IIAMaHOB BO3HUK ITOCTOSIHHO JEWUCTBYIOIIMM U
pazsetBieHHbII KAHAJI CBA3U ¢ «10TyCTOPOHHUM MUPOM.

B Hacrosmiee BpeMsi OOHOBIIEHHE M Ja)Ke TPeOOBaHUE BOCCTAHOBJICHHUS CBS3HM C TOHKUM
MHpPOM COIEPXHUTCS B HOBOM BHTKE 3HAHHS «ArHm-Mora». DTo YdeHme OBLIO MOTy4eHO
Enenoit MBanoBHoii Pepux (IllanmomrHukoBoif) mo rumepdu3nyueckoMy KaHaly B OJHOM U3
I'MManaiicKuxX ampaMoB B TepBoii monoBuHe XX-ro Beka [Aruu-Mora — XKusas Drtuka. B 3-x
tomax. — Camapa, 1992].

I/ITaK, 34€Ch MbI ITOAOLIIIN K CaKpaJIbHOH IIeNITH KypraHHOro CTpouTcCJIbCTBA, 4 UMCHHO —

CTPOUTCIILCTBO COOPYKCHH, MMOAYNMHCHHOTO pcain3alivun CKpBITOﬁ neau — cBI3u ¢ TOHKUM

Mupom. Ilpudem 3TH COOpPYXEHHUS IOJKHBI OBLIM CTPOTO TMOMYMHATHCS TNPUHIMITY «HE
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HaBpeIn» - BCE JOJUKHO COOTBETCTBOBATh M BBHITEKATh U3 MPHUPOAHBIX BO3ZMOXKHOCTEH, a TaKKe
MepeIaToOYHbIX CBOWCTB (u3nMuecknx mojed (1Mo CBsI3W C TOTYCTOPOHHHM MHPOM),
MPUMEHSAEMOI0 CTPOUTENBLHOrO Marepuana. CoOBEpIIEHCTBOBAIMCH 3HAHUS MO KyJIbTOBOMY U
MICUXOJIOTHYECKOMY HAMarHWYWBaHUIO TIPeaMETOB (TepadMMOB), BBICTYIAIONIMX B POJU
«MEXMUPOBBIX aHTeHH». EcTecTBeHHO, YTO HamOoyiee MOIXOJAIIECH MEXMHUPOBOM AHTEHHOU
ABJISIETCSl  BEILIECTBEHHBIM HOCHUTENIb, a HWMEHHO, yMepllee desnoBedeckoe Teno. Ero
SHEPronH(OpPMAaIOHHAS €MKOCTh, IPHOOPETEHHAs B MPIKU3HEHHOM COCTOSIHUU, U COCTaBJIsIa
«IOOPOTHOCTH AHTEHHBI», T.€. €€ JOJITOBPEMEHHOCTh W HAICKHOCTh (YHKIIMOHHPOBAHHS B
JUITMTENIFHBIX ~TIporieccax (QHU3MKO-XMMHUYECKHX mpeoOpasoBanuii. [loaToMy, HE CTOJBKO
TIIECJIaBUE BEIMKUX JIOACH (XOTS 3TOro JAOCTAaTOYHO), YAOCTOCHHBIX 3aXOPOHEHHS B «I[apPCKHUX
KypraHax», CKOJIbKO MX TepapuMHuuecKasi CyleCTBEHHOCTh U JIOJITOBPEMEHHOCTb B POIH «My(hT
CIEIUICHUs» (acTpallbHOTO TOpsiAKa) Oblia pemaroleil mpuYnHon «3axopoHeHus». Kcratu, B
ONpENIETICHHBIX MECTaX, B CBSI3M C BBICOKUM  MEXMHUPOBBIM MPUPOJHBIM Kaue€CTBOM,
COOPYXAJINUCh «KEHOTa(b», T.€. KypraHbl 0€3 3aXOpOHEHUH, «IOTpedaTbHBIM» KadeCTBOM B
moJO0HBIX ~ MecTax o0yiamaeT BBICOKOE  cojaepkaHue ddupa (TOHKOH, HE3PUMOH,
BCEIIPOHUKAIOIIEH U YHEPTOEMKON MaTepun).

K coxanenuto, mocienoBaTeIbHOCTh MHOTOJETHUX HMCCIEIOBAHUN CUCTEM KYpraHOB CO
CTOPOHBI KJIACCHUYECKOM apXeoJIOrMM HEe BKJIIOYAET BOIPOCHI «B3aWMOCBSI3M MUPOB)», MOITOMY
pe3ynbTaThl CO3HATENBbHOM pPAa0OTHI HIKOJ I[IAMAaHOB HAa MEXUMHUPOBYIO B3aUMOCBS3b HMH
KaTeropuuecku otpunarorcsa. MccnenoBarenbckas MOJENb apXeoJOroB HAM MPEACTaBISAETCS
MpeeNbHO Y3KOM: KypraHHbIE CHCTEMbI — 3TO JIUIIb JUIUTEIHHO BBIPAOOTAHHBIN PUTYaIbHBIN
KOMIUIEKC Tpouenayp morpedeHuii. A WHPOPMAIMOHHBIA TOTOK, BO3HUKAIOUIMHA BCIE
apXeoJIoTHYeCKuM paboTaM, COCTOUT W3 HCTOPUUECKON MOCIeA0BATEIbHON XapaKTepUCTUKU
KyJbTYp, «3aleUaTieHHbIX B IpeaMeTax o0uXoa U yKpameHusx». EcTecTBEHHO, 4TO «Ha Bcex
ATUX TMpeAMETax» U B pUTyaldaX 3aXOPOHEHUs COJEpKaTCs PEIUTHO3HbIE OTIEYaTKH U
MHUPOBO33pEHUS, U KYJIbTYpP Pa3HbIX BpPEMEHHBIX CpE30B. JTa METOAOJOrHMYecKasl MO3ULHUs
aKaJeMUYECKONH apXeoJIOTUH NpPeeIbHO OOEIHSET TBOPUECKYIO LIMPOTY U MO3HABATEJIbHYIO
CUWIy IOJiel, He BeaylMx Henpumupumyio 06opb0Oy c Ilpupomoii. Kcratn, Ha cyry6o
OTPULIATENILHYIO POJIb METOJOJOTUN TPaJMIIMOHHBIX HAYYHBIX IIKOJ YKa3bIBAE€T U JOKTOP
¢unocodckux Hayk C.P. A6neeB [Kocmuueckwe uctoku pasymHou xkm3uu, «MYIPOCTDH
JOMA 3EMIJIS», Cankr.-Ilet. — Joneuk, 2007, cTp. 12]:

«®aKTbl, KOTOpPble He BINHUCHIBAIOTCA B IOCHOACTBYIOLIYI0 HAYYHYI0 MapagurMy, K
CO’KAJICHHI0, JTHOO MOABEPrarTCcs I'MIEePCOMHEHHIO, 00 BOBCE BBIBOAATCH 32 IepUMeETpP
akagemuyeckor Hayku. Ceiiuac, KoOrga Ha4YMHAeTCsl AaKTHBHAasA TpaHchopManus

KJIACCMYeCKOIl HAYYHOIl mapagurMbl M MPOUCXOAUT BbIPAOOTKA HOBBIX HAYYHBIX I'MIIOTE3
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H KOHI[EI[IIPIﬁ, BHUMaHHue K l'[()}]OﬁHbIM «HEHOPMAJBbHBIM» (haKTaM HMeeT 0c000 BasKHOe

3Ha4YeHHe... YTBep:KAasi aKTHBHOE BJIMSIHME KOCMOCa Ha pa3BUTHe KH3HU M pa3yma, OHa
(kOHUenUA KOCMHYEeCKOH 3Bojamouuu 4venoBexka — A. H./lmurpueB) 3acrasBjsier Hac
NepeocMbICAMBATh BaKHellllMe MHMPOBO33peHYecCKHe TMOHSTHSI, BCI0 4YeJ0Be4YecKYIo
HCTOPHIO U BO3MOKHbIE MEPCIIEKTUBBI 36MHOT0 pa3yMa.»

[IpogomxuM paccMOTpeHHE BOIpOca B HECKOJIbKO HHOM pakypce, a HMEHHO, B
T€09KOJIOTMYeCKOM. MHOTOJIETHHE SKCIEIUIIMOHHBIE MOE3KU MO YKa3aHHOW TEpPUTOPHH, C
3aJadeil  TeosIoro-reopu3n4eckoro HM3y4yeHHs, OCOOEHHO T'€OaKTUBHBIX 30H, KOTOpbIE
XapaKTepU3YIOTCSI BEPTUKAIBHBIMH BEIIECTBO-DHEPTETHUECKUMH TiepeTokaMu (imrtochepa -
noHocdepa), TMO3BOJWIM HaM BBIABUTH I ceOsi HeoxkuaaHHbIH (akT. Jlemo B TOM, 4YTO
O0COOCHHO KpYyIHBIE KypTraHHbIE KOMIUIEKCHI (C «IIApCKUMK» KypraHaMH) JIOKaJu3yITCs Ha
y4acTKax €O  CJOXKHOM  TeoNoro-reopu3nyecKkoil  XapakTepUCTHKOW, T.e.  MeCcTpou
XapaKTePUCTHKON (PU3UUECKUX IMOJICH U C OMpeAeTIeHHON MPOCTPAaHCTBEHHOW OpHeHTauel (Ha
3BE3/Ibl U 30/iMaKaibHble 3HaKH). OKa3aloCh TAKKE, YTO U CAaMU KypraHbl SBJISIOTCS HOCUTEISIMU
«reo(U3NYEeCKUX METOK»: MAarHUTHBIX KOJIEll, KPYroB, TPEYrOJbHUKOB, KBaJapaToB U Jp.
XapakTepHO, Kak ObUIO BBISBICHO, 4YTO MAarHUTHbIE (UTYpPBl CTPOrO pa3HECEHBl IO
COJIepKATEIBHOMY CMBICITY BHJIOBOTO pa3HOOOpa3usi KypraHoB («MY>KCKHE», <CKEHCKHE» ).

Ecnmu ydects TOT (axT, 4TO KOJUYECTBO KypraHOB JOCTHTAET MHOTHE JECSATKH THICSY, TO
MOKHO TMpeArnoiaraTb, 4YTO CyMMapHasi MHTEHCUBHOCTb IMOBBIIIEHHOW HANpPsSKEHHOCTU
BO30Y>KJCHHS JIOKATHHOTO T€OMAarHUTHOTO TOJs, B PSAE CIy4aeB, MOXKET JOpacTaTh JI0 MCHUXO-
O0MOpU3NUECKOTO 3HAUEHHUsS JUIS JIIOACH, IOCEIIAIoNIMX Kypranel. B 3TOM oOTHOmIEHHH,
11eJIeCO00pa3HO HAIOMHUTD PE3yJIbTaThl padOT aMepuKaHCKUX HccienoBareneit [lepcunrepa M.
n Jlapdenvepa XK. [Persinger M. A., Lafreniere G.F. Space-Time Transients and Unasual
Events. — Chicgo: Nelson-Hall, 1977. — 200 p], oOpaTuBImIMX BHUMaHHE Ha TO, YTO MAacCOBBIE
HYMOIMOHAIBHBIE COCTOSIHUS JIFOJICH BBI3BIBAIOT T€OMAarHUTHBIE OYpH.

Hccnenyst reOMarHUTHBIE BapHallMid U CUHXPOHHBIE YMOLIMOHAJIbHBIE PEAKIIMY MUJIJIMOHOB
monel (HampuMmep, UMITYJIbC cTpaxa, BeieiaeHHbIN Hacenmennem CIIA Bo Bpemsi KapuGckoro
KpHU3KCa WU TEIEBU3UOHHBIE CEaHCHI JICUCHHUs, TPOBOAUMbIe KammupoBckium) ObLIO BBISBICHO,
YTO 5TH PEaKIMM BBI3BIBAIM T€OMarHUTHbIE Oypu cpenHeil mHTeHcuBHOCTH. [lepcuurep B
NOCIENYIoImuX padoTax cHopMyTUpOBAl «IIPHHIUI T€OTICUXU3Ma» U JO0Ka3ajl €ro PeaabHOCTb.
KpaTko cymiectBo nmpuHIuna CBOAUTCS K TOMY, YTO OAHOBPEMEHHOE BO30YKIACHHE MUJLTMOHOB
Jrofel (HampuMmep, CTpaxoM «Hayania SACpHON BOWHBI») T€HEPUPOBAJIO T€OMArHUTHYIO Oyplo,
KOTOpasl TIIATEIBbHO PEerucTpupoBaiach reopuzndeckumu npudopamu. [lomyuennas gactoTHas
XapaKTepUCTHUKAa MAarHUTHOM OypH, BbI3BaHHOM OHO(U3MUECKMMH IpoleccaMu (CTpaxoM

JONIel), TOTOM BOCCO37aBajach TEXHUYECKHMMH cpeacTBaMH. JIerko moramatbesi, dYTO
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U3ydaeMmasi JHEPrusi «TEXHOTEHHOTO CTpaxa» yrHeTaja BOJIIO JIFOJACH TOW WiIM WHOU
TEPPUTOPUHU, YTO M TPEACTABISICT COOOH OAMH W3 BUIOB TeO(PU3MUECKOro Opykus. JlaHHBIHA
TEXHOTCHHBIH MpUMEp MPUBEIEH C IENbI0 - MOKa3aTh HEMPEPBHIBHOE B3aMMOICHCTBHE MEXKIY
OOIIMM TEOMarHWTHBIM KIUMAaTOM ¥ OHOJOTMYECKHM BO3ACHCTBHEM Ha HET0 CyMMOU
AJIGKTPOMArHUTHOTO BO3JCUCTBUS CO CTOPOHBI YEJIOBEUECKHX MacC (l1a U BCEM BHOBBIM
pazHooOpasueM Ouochepnr). IloguepkHem, UYTO  BBIMICU3IOXKEHHBIE  MaTepuaabl  HE
MPEINONI0KEHNUS, a ONMCAHUE peaTbHBIX (PAKTOB.

Htak, B CBOEM H3IOKEHUU O3HAKOMUTEIHHOW HWH(POpPMAIUU MBI TOJOIUIM K BeChMa
BXHOMY MOMEHTY [0 OOHApyXCHHIO CKDBITBIX HE HCCIICIyeMBIX BHJOB B3aUMOJCHCTBUN
JOJNTOBPEMEHHO  (YHKIUMOHUPYIOIIUX TeOPU3NYECKH AaKTHUBHBIX CHCTEM KypraHoB U
NCUX0(U3UONIOTHUECKUX PEeaKIni YeT0BeYeCKUX (M HEe TOJIBKO) OPraHU3MOB.

C y4eToM HayaBHIMXCS KIMMATOMPEeOoOpa3yIoNMX MPOIecCOB HA 3eMJie U U3MEHSIOIINXCS,
M0 KA4eCTBY M IJIUTEIbHOCTH, KOHKPETHBIX TMOTOJHBIX CTPYKTYp ['OpHOrO Antas MOXKHO
MEPEeUTH K BOIPOCAM JKO- M IMCUXO(PHU3NICCKOT0 3HAUYCHUS KYPTraHOB U KYJIBTOBBIX IUIOMIAJIOK.
Jleno B TOM, 4TO, B CBOIO OYEpPE/Ib, CUCTEMbI KYJbTOBBIX IJIOLIAJ0K B IIAMAHCKUX TEXHOJIOTHSIX
PUTYaJOB SIBISIOTCS «aHTEHHAMU» i cBs3M ¢ ToHkuMm Mupom. EcTtecTBeHHO, UTO B KauecTBe
«CBSI3UCTOB» CO CTOPOHBI «ATOT0 Mupay BBICTYHAIOT NPO(HECCHOHATBLHO TMOATOTOBICHHBIC
[IAMaHbBI, BIIAJICIONIUE TICKHXOPU3NICCKUMU U TICUXO-(PU3UOJOTHUICCKUMHU CPEICTBAMU IS
(GyHKIIMOHATLHOTO KOHTaKTa (BpaucOHBIC, IMO3HABATEIIbHBIC, IMOUCKOBBIE W 1np. 1enu). C
«mpeactaBuTenssMuy (ayxamu) Tonkoro Mupa — 3a 00bEKTaMH M CHUCTEMaMH TPEXMEPHOCTHU
[AmutpueB A. H., [llutros A. B., 1996; Imutpues A. H., lllutos A. B., ['Boznapes A. 0., 2004,
2006; Hanunos B. U., 1990], - ¢ npyroii CTOPOHBI, B3aUMOJICHCTBYET KaXXI0€ JKUBOE CYIIECCTBO
(He TOJILKO 4YENOBEK), 3allle/illieeé Ha TEPPUTOPUIO KYJIbTOBOW IUIOMIAJKM WM Kyprana. Jra
«JIpyrasi CTOpOHa» SIBISIETCS 00s3aTeNIbHO peann3yeMoil, HO OecCO3HAaTeNbHOCTh U Y30CTh
BOCTIPUATUN TOHKHX CHUTHAJIOB JIMINAET OOBIYHOTO IMOCETHTENS TOHUMAHUS MPOUCXOJISIIETO.
OnHako 9TO HEMOHWUMAaHWE HE JIMIIAST YeJOBEKa BCETO CIEKTpa ITOJIEBBIX (MarHHTHBIX,
JNEKTPUYECKUX, TEIUIOBBIX, PaJWAallMOHHBIX) B3aWMOJEUCTBUN C MOJIEBBIMH OCOOEHHOCTSMU
KypraHoB M PUTYaJIbHBIX ILIOMIAI0K.

Eme pa3 HamoMHUM 5KOJIOTHYECKUI aCMEeKT KypraHHBIX CHCTEM B KIIIOUYE OMOJIOTHYECKOM
ponu reousnyeckux nokazareneit (Ayopos 2009, ctp. 19): «MecTa npo:kuBanus Jwei, rae
reopusnyeckue (pakTopbl AKTHBHO BO3/1€iiCTBYIOT HA cpely OOMTaHHS, MOTYT ObITH JaxkKe

Ha3BaHbI 30HAMM T'€OJOrMYECKOro puckKa aJjsi 3J0pOBbS Y€JI0BEKa» (BLII[CJ'IGHO A. H.

JImMuTpueBbIM)
B ciyyae 3axopoHEHMI U MOCIEIYIOMIETO0 CHEKTpa MX BIMSHUS Ha OKPECTHOCTb WUIET U

SMaHaIMOHHOE (Ta30BOE) B3aMMOJICCTBHE ayp desoBeKa (JItoOOTro KMBOTO CYIIECTBA) U KypraHa.
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Uro Ha ypoBHE (U3UOJIOTHUECKOW «IIOA3APAIKN» (DU3MUYECKOTO Tesla CKa3bIBAeTCs YK€ W Ha
SHIOPKOJIOTMM JTIOOUTENEH «OTChIIaThCsl Ha KypraHax». OTO HEOOXOJUMO YUWUTHIBATh,

IMMOCKOJIBKY HEPECAKO B HEJIAX MHMOBLIMICHUA TOJIOBPEMCHHOCTHU aKTHBHOCTU I/ISJ'Iy‘leHI/Iﬁ KypraHa,

a00 C UENbI0 TOBBIICHUS HHTEHCHUBHOCTH BO3JEHCTBHS, OTBETCTBEHHBIE 3a KypraHHBIC
CUCTEMBl MPOU3BOASAT Ha HEKOTOPBIX KypraHaxX KEpTBONPUHOIIEHUS (OBLBI, JIOIIAIM),
HOJ/IEpP)KNBasi aKTUBHOCTh KaMep norpedeHus. B ¢BsA3M ¢ 0TCyTCTBHEM 3HaHMUN M JOCTOBEPHBIX
LeJIIX CTPOUTENCH KypraHOB MOKHO JIMILb MPEAINOJIAarath, YTO OHU 3TH COOPYKEHUS CTPOUIH He
JUIs OOILIEero MPOU3BOJBHOTO MOJB30BAHUSA, a JJIS PELICHHS BaXKHBIX 3a7ad COLMAIBHOTO
yIOpaBJIEHUs! TCUXO-MUCTUYECKOTO XapakTepa. Bekamu Il MECTHOTO HacelieHUs, C Y4YETOM
O0IIEero  COLMAIbHOIO COCTOSIHUS, BbIPAOATBIBAIMCh M KOPPEKTUPOBAIMCH  «IPaBUIIA
MIOBEJICHU», KOTOpBIE ONOBEUIAJINCH MOKOJIeHUsAMH mamaHoB [TeipeicoBa CelitnHa Anrtaii JAH
— T'enoponn Anras, ['opno-Anraiick, 2009]. 3akpeneHHble 10JTOBPEMEHHON TpaJuLel, ITH
IpaBWa, 0 BCEH BUAMMOCTH, CTAHOBWJINCH KOHKPETHBIM HAIOJIHEHHWEM >KM3HEHHBIX HOPM U
HNOJIEPKUBATIM STUYECKHE OPUEHTAIMM HACEJEHMs SBISAACH, MO-CYLIECTBY, OCEBOM YaCThIO
MIPOCBETUTENIHCTBA U TIOICPKAHUS HECKOHYaeMOU IpykObl YemoBeueckoro mupa ¢ [pupomoii.
VMeHHO 3Ta HanpaBJIEHHOCTh colluyMa obecneunia 'opHoMy AnTaro ThICsiueNeTHee PUPOTHOE
3/10pOBbE U COXPAaHHOCTb.

B 3TOM OTHOLIEHHM UMEIOT OOJIBIIOE 3HAUYEHUE PE3YJIbTAaThl UCCIECIOBAHUN MOIyYEHHbIE
Ha TeppuTopuM bamagapckux KypraHoB M M3JI0XKEHHBIE B MOCIEAYIOUIMX pa3/ienax JaHHOTO

cOOpHHKA.



1. TEOMATI'HUTHBIE U ®PU3NYECKHUE UCCJIEAOBAHUSA KYPI'AHOB

Crnenyer OTMETHUTh, YTO 3a MocienHee 2-3 NecATWIeTUs B MEpeYHe apXeoJOrMYecKHX
UCCIIC/IOBAaHUM BCE 4Yalle Hayajdl TMPUMEHAThCS Treo(U3nyecKue MEeTOJbl pPEeTHUCTpaluu
¢usndeckux moseil. B OCHOBHOM NPUMEHSIOTCS CHEIHATH3HUPOBAHHBIC TPUEMBl PETHCTPALUU
JIEKTPUUECKUX MOJIEH U HANPSYKEHHOCTH MAarHUTHBIX MOJIEH (Jalle BCero B Mpejenax IoIaan
UCCIIElyeMbIX KypraHoB, JIMOO MJs JeTalu3alid CTPYKTYp pacKalblBaeMbIX MOTrPeOCHHBIX
00bekTOB). ['eopuzndeckre MeToIbl, MPUMEHIEMbIE HAaMU ISl pEIICHUs MTOCTABJICHHBIX 3aj]1ad,
CBsI3aHbl C TEOMarHUTHBIMU peructpauusmu. Ha 6osee pannux stanax uccinenoanuii (80-90-bie
rojbl 20-TO CTOJIETHS) CTaHJAPTHBIC Te0(U3NIECKUE METO/IBI OBLITN aJalNTHPOBAHBI K CIICIM(UKE
00BEKTOB HCCIIEIOBaHMUS.

B uwactHocTH, ObulM  pa3paboTaHbl W NPUMEHEHBl METOAMKH  PETUCTPAIUH
BBICOKOTPAJUCHTHBIX BapUalliii MAarHUTHBIX TIOJEW, OBUIM BCECTOPOHHE anpoOHpoBaHa
METOAMKA TPEXMEPHONW ChEMKHM HANPSKEHHOCTH MarHUTHOTO MOJs (OT MOYBEHHOI'O IMOKPOBA U
70 3-X METpOB BBICOTHI IMPHU3EMHOTO BO3/AyXa). BbUIM Takke BBeIEHbl HOBbIE TEPMUHBI U
HOHATHS JJIs1 XapaKTEPUCTUKUA «MHKpPOreopu3nueckux oOBEKTOB» (TE€pBbIE COTHU KBAJAPATHBIX
METpPOB). OTHU MOJXOAbl MO3BOJWIM HaM OCYIIECTBUTHh DPEJIKO BCTpEYalOIIHMECs HEOOBbIYHbIE
a)POHOMMUYECKHE SIBJIEHUS (pa3HOOOpa3Hble CBEYEHUS, CONPOBOXAAEMbIE IOJCKOKOM
HaNpsHPKEHHOCTU F€OMAarHUTHOTO IOJISl B MECTE JIOKalIM3aluuu coOblTus). B mocnenyromem s
U3y4YeHUsl 3TUX SIBJICHUHM Oblia pazpaboTaHa (PU3MKO-MaTeMaTHUeCKash MOJENb, 0OBsACHSIOIAs
(U3UKy BO3SHHKHOBEHHMS, CYIIECCTBOBAHMS M MCUE3HOBEHUS 3TUX sBieHUH [Imurtpues, g1I0B,
I'Bo3mape 2005]. PasHooOpa3ue ¥ 3HAYHTEIHHOCTH OOBEKTOB CHCTEMBI bamagapckoro
KypraHHOTO KOMIUIEKCa yCyryOisieTcs HeoObIYHBIM Ka4eCTBOM I'e0JI0ro-reo(pu3nueckon cpesl
(crylieHre aKTUBHBIX PAa3JIOMOB 36MHOW KOPBI, M3PE3aHHOCTb I'PAaHHI] F€OMarHUTHBIX AHOMAJIHH,
BBICOKAsl TPAJUCHTHOCTh TEJUIypPUYECKHX TOKOB M Ap.). llpencraBieHHble HAMM DPE3yJIbTAThI
UCCJIEIOBaHMsI KacaloTCsi TMOCIEIHUX ISATH JIET, a PErucTpPallMOHHBIE JlaHHBIE TMOJIYYEHBI
MarHUTOMETpaMH «HOBOTO TIOKOJIEHUS» C Oosiee BBICOKOH HaJEKHOCTbIO U TOYHOCTBIO
npoBoguMbIX  3amepoB  (MMPOS-1). Kpome Toro, cneun¢pukoil JaHHOTO Hay4yHOIO
paccMOTpPEHHsI TOHKHMX TPOLIECCOB MPOCTPAHCTBEHHOTO COBMEUICHHUS IIPHUPOIHBIX CBETAIIUXCS
o0pa3oBaHMil» SABJISETCS y4eT HAIW4Msl OMOJOTMYECKHX OOBEKTOB (Tesa JIIoAEH M KUBOTHBIX)

KaK JOTOJTHUTEIBHOTO HCTOYHUKA MOIU(BUKAITUN HU3UIECKUX TTOJICH.
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1.1 I'eoMarHuTHOE KAPTHPOBAHUE YYACTKOB Ha TeppuTopuu bamagapckux
KYPraHos
belna mpoBeneHa MAarHWTHas Chb€MKa HEKOTOPBIX YYacTKOB Ha TeppuUTOpuuM bamanapckux

KypraHoB B IOCJIEYIOIIEM, [0 Mepe MPOBEIEHUsI MPOrpaMMbl U3y4YEeHHUS, ObljIa OCYIIECTBIICHA
Jopa3Be/lka OKPECTHOCTEW KypraHOB M paHEe BBIABICHHBIX MAarHUTHBIX aHoManuii. [lo Gonee
MEJIKOM ceTke B JajbHeWIIeM ObUla mpoBeaeHa padoTa M0 YTOYHEHUIO TPaHMIl M B3aUMHOTO
pa3MEILEHUS TUX aHOMAJIUM.

B 2008 r. Obuta BEITIOJHEHA IUIONIAJHAS MAarHUTHAs ChEMKa IMPH IMTOMOIMU MOOMIEHOTO
marautomerpa MMPOS-1, Ha ocHOBe oBepxay3epoBckoro pgatumka POS-1 (pa3paboTka
nabopatopun kBaHTOBoW Marutomerpun YI'TY-VIIU, aGcomotHas TouHocth 0.2 HTm,
orcuéTHas TouHOCTh — mopsaaka 1-10 nTm). Onpenenenue reorpaduyeckux KOOPAMHAT TOUEK
u3MepeHus mnpomsBoawiock npu momomu GPS-mpuemnmka Garmin GPSmap 60 (TouHOCTB
OTIpeNieJICHUs] KOOpJIWHAT BO BpeMsl CheMKH cocTaBiisiia 3-6 M). ChEMKa OCYIIECTBIsJIACh B
pPeKHUME «IPOTYIKW», KOTJAa W3MEpPEHUs HWHIAYKIMH MarHUTHOTO TOJNs U TeorpaduvecKux
KOOpAMHAT aBTOMATHYECKH IPOU3BOAMIMCH MAarHUTOMETPOM 4Yepe3 KaxkIable 5 CEKyHA U
3alUCHIBAINCH B TaMsTh pErucTparopa, a omnepatop-marautometpuct (A. }O. I'Bo3mapes)
CBOOONIHO mepememaincs 1o mnpodwuao. Bropoi wien MapmpyTtHoit mapel (B. H. Bmacos)
OCYIISCTBIISZT ~ BU3YalbHBIH  KOHTPOJIb  TOYHOCTH  MEpeMelleHuss 1o  mpoduiio,
¢dororpadupoBaHre U KOHTPOJIBHBIC 3aMMMCH 3HAYECHUH OIS U OTMETOK BPEMEHHU MPOXOKIACHUS
XapakTepHBIX MpuUMeT Ha npoduie. [Ipodumu 3akmagsiBainch B CyOIIMPOTHOM HAINpaBIICHUH
npuMepHo uepes 250 M, ¢ mocienyomei 10pa3BeIko HHTEPECHBIX YUYaCTKOB 10 00jee MeITKOon
cetke. [Ipu sToM, B yacTHOCTH, OOMIbBIINE KypraHbl 00XOAUIUCH IO KPYTY, a 3aTeM JIeJalluCh JBa
npoduiis CyOIIMPOTHOTO M CyOMEpUIMOHAILHOTO HaNpaBJICHUs MONEpeK KypraHa, Ha MalbIX
KypraHax mpocto jaenancs nupodwmib. Ilomoxenne KypranoB MapkupoBasioch Ha GPS-
HaBurarope. Kpome Toro, Obutd mpoiiieHs! npo@uiis Io A0poram, MPOXOISIINM Yepe3 y4acToK
CBEMKHU.

Pesynbratel chéMku (7 422 uzMepeHus MArHUTHOTO TOJIsT) OBUTH CYUTAHBI U3 PErUCTpaTOpa
JaHHBIX MarHUTOMETpa IMpH nomouu cra"paptHoro npuioxenus DLPOS Explorer. Yacte
JIaHHBIX (2432 3amepa) OblIa CHATA B PEKUME OTKIIFOUCHHOU repenadn 1aHHbix ¢ GPS, mostomy
B (baiine He comepxanoch HHPOPMAIIUU O KOOpAUHATAX 3aMepa. B 3ToM ciydae HCcronbp30Balnuch
TPEKH, 3amnucaHHble B coOCcTBeHHYIO namsaTh GPS-naBuraropa Garmin. OTH TPEKH CUUTHIBATIMCH
IpU MOMOILIY CIEUUATU3UPOBaHHOW mporpammbl MapSource, mpunaraBuieiicss Kk HEMy, U B
JaTbHEHIIEM TPU MOMOLIM NPOrpPAMMBI, HAIMMCAHHOW B MAaKET€ MAaTEMATHYECKUX MPOrpaMM
MATLAB, no undopmaiuu, coaepxaiieics B Tpekax (KOOpIWHAThl Hayama, JIMHA, a3uMYyT,

JUTUTEITHLHOCTh JIBIXKEHUS), BOCCTAHABIMBAIMCH KOOPAMHATHI 3aMepoB. M3 oOmiero maccuBa
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OBLTH WCKIIIOYEHBI JaHHBIC (35 3aMEpoB), MOTYUYEHHBIE PSIOM C 3a00paMH M3 CETKH-PAOUIIBI, a
TaK)Ke JJaHHBIE C BHICOKOM MOTPEIHOCThIO 3amepa (qme> 100 aTm).

[lo moay4eHHBIM JaHHBIM NPH MOMOIIM TeOMH(POPMALMOHHON cucteMbl ArcView 3.2 u
npuwioxkeHus: Spatial Analyst cTpownnch HM30MMHUM MOIYJsl Toyisi mpH mmare ceTku 20 M,
CIUIaXXKMBAaHWE JaHHBIX MpoBoawiiock IDW-metoaom nipu panuyce criaxkuBanus 200 m. Takum
o0pa3oMm, B pe3yibTare MEenero reOMarHiTHOTO KapTUPOBAHUS TEPPUTOPUHU OOIIEH MIOIIAIbI0
1,12 km> B macmTabe 1:25000 mocTpoeHa KapTa paclpeleNeHHss MarHMTHOIO IIONs Ha
tepputopuu bamanapckux Kypranos (puc. 1).

B yactHOCTH, mOCpPEACTBOM CHEMKH OBLIO BBISIBJICHO TPU JIOMOJHUTEIBHBIX MPUPOTHBIX
AHOMAJIMU: Ha 3alaJHOM, BOCTOYHOM OOpTax MOJHMHBI M Ha OKHOM TpaHMIIE HCCIEeTyeMOn
obmactu. Hanbonee cunpHas aHoManus, aMiuutynoi 10 140 HTn U NpPOTSHKEHHOCTBIO OKOJIO
250 ™ pacmojokeHa Ha BOCTOYHOM Oopty gonuHbl p.Tamaymka, Ha HEOOJIBIION
BO3BBIIICHHOCTH BONHM3M CKJIOHA. AHOMAalWsS B FOKHOM YacTH HCCIEAyeMOW 00JlacTH WMeeT
ammmutyny a0 120 uTn, mupuny okoso 200 M ¥ OJTHOCTBIO HE OXBaueHa CheMKOM. B ceBepHOi
ee uYacTH HaxoauTcs ocraHen. O0e aHOMaNMM TPOTSHKCHHBIE B IJIaHE, BBITSHYTHI BJOJIb
Mepuauana (puc. 1.1). Mexay aByMsi STUMH aHOMAJIUSIMUA PACIIONIaraeTcsi 00J1aCTh MOHUKEHHBIX
3HaYEHU MarHUTHOTO TOJS, BBITSHYTas B HANpaBieHUHM C IOr0-BOCTOKAa Ha CEBepo-3amall.
OTMeTUM, 4YTO JIOKaJbHBIM MHUHHUMYM 3TOH oOmactu (amrumrygor 60 HTm) coBmamaer ¢

PacnoJOXCHHUECM TI'DYIIIIBI OOIBIINX KypraHoB. MakxcuMalbHO HHM3KOE€ 3HAUYCHHE (— 80 HTJ'I)

JIOCTUTAETCs B pallOHE CKJIOHA Topbl cripasa oT poporu «Kymana-Kapakony, y oTBETBIEHUS OT
Hee JBYX MPOCEIOYHBIX JOPOT, Ha HEOOJBIION TOpKe. YUUTHIBAas pe3Kne U3MEHEHUs B penbede
3amaJiHoro Oopra JOJIMHBI B paliOHE ATOr0 NMOHMKEHUS MOJIs, MPEANOIOKUTENBHO, €0 MOXHO
CBsI3aTh C TEKTOHMYECKMMH mpuurnHamu. Ha ¢one oOmiero cryumieHus pasoOMHOH ceTu 1o
O6opTraM TeppacHpoBaHHBIX ydacTkoB p. Kapa-Kois, TO BO3MOXHO, 3/1€Ch MPOXOAUT CKPBITHINA
pasioM, Uil BBISBIEHUS KOTOPOTO HEOOXOAUMBI CTPYKTYpPHO-T€OJOTMYECKHE CHEMKH H

HCCICIOBaHUsI.
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Puc. 1.1. Kapma uzonunuii macHumno2o nois pavona bawaoapckux kypeanos (macuumad
cvemiu 1: 25 000). Uzonunuu nposedensvt uepez 20 nln. Hzonunuu ompuyamenbHozo
AHOMANLHO20 NOSL NOKA3AHBL NYHKMUPHLIMU JTUHUAMU, HY1€6020 — WMPUXNYHKIMUPHOU,
NONOACUMENTLHO20 — CNIIOWHOU
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1.2. I/I3yquHe MArouTHOTO IMOJIA MIPUPOAHOI0 MArHUTHOI'O TNITOJIH

ITo mepe yriyOneHus U JeTanu3anuy U3ydeHus (Gpu3nueckux nosiel cucreMsl bamanapekux
KypradoB ewmé B 2003 roxy Ha MX TEPPUTOPUM ObUI BBISABIECH MUKPOreO(U3NYECKHH OOBEKT.
YHukanpHas OCOOCHHOCTH JaHHOTO OOBEKTAa COCTOMT B TOM, YTO OH HMeeT (hHU3HUYECKUe
CBOWCTBA, HE OOBSICHIEMBble HAOOpOM yXe W3BECTHBIX (HU3UKAM  KIACCHYECKUX
3akoHOMepHOcTed. Heo6XouMo OTMETUTh, YTO COCTAB YCTAaHOBJIEHHBIX 3aKOHOB BBITEKACT U3
npenctaBieHnii «pusuku BemecTBa» [Amutpuen, IllutoB 2000; JlaBpentbeB, Imutpues,
Hsatnos, ['Bo3mapes, [lluros 2004; I'Boznapes 2003], T.e. u3 GpU3NIECKUX CBOHCTB TPEXMEPHOTO
Mupa (IBKIUA0BOTO NMpocTpaHcTBa). Cpeau HEOOBICHUMBIX CBOMCTB OTMETHM:

1)  cnocOOHOCTh «MarHUTHOTO OOBEKTA» MEPEMEIIATHCS B IPOCTPAHCTBE M HEMIOCTOSIHCTBO BO

BPEMEHHM €TI0 Pa3MepOB;

2)  HajgMuue «yparaHHbIX» MaKpOBapHalMil HaNpsHKEHHOCTH MAarHUTHOIO MOJS B Ipelenax

IUIOLIA/IM 3aHHMAaeMOTr0 UM IPOCTPAHCTBA;

3) peakmus MarHATHOTO TIOJs Ha HaxOXJIEHHWE B 30HEC aHOMAJIMHM 4delioBeka (0e3

MarHUTOHECYIIHUX BEIIECTB").

[Toxoxwue cBoiicTBa OblTM ropa3fno pansiie [[Imutpue, 1998] oOHapyKeHbI Y MarHUTHBIX
aHOMalIMi B MecTax peJlakCcallii TPUPOAHBIX  CAMOCBETAIIMXCS  OOpa3oBaHMiA  Ha
Monnue6oiinom xpeOTrke BOmM3H cena Bepxuuit Yitmon Ycrb-Kokcuackoro paiiona. Ilo mepe
HapalMBaHUs YWCla TaKUX MUKPOT€O(PU3NYECKUX OOBEKTOB HCCIEAOBAHUN BBISIBUIOCH, YTO
U3y4eHHe MOAOOHBIX aHOMAIUN — 3TO OJHA U3 HEMHOTMX BO3MOYKHOCTEH 3KCIEPUMEHTAIbHON
OPUPOAHON MPOBEPKH TEOPETHUUECKOM MOJEeNUd HEOJHOPOAHOTO (PU3UYECKOTO BaKyyma
[Amutpues, [atinos, I'Bo3znapes 2004, 2005]. Ota Monens sABISETCS HOBBIM BUTKOM Pa3BUTHS
($u3MKO-MaTEMaTUYECKUX MPEACTABICHUH O CyIIECTBOBAHUU HEM3BECTHOM X-MaTepUH, «TEMHOMN
MaTepun» B TEPMHUHAX CTAHIAAPTHOM (U3UKHU, OOBACHAIOLIEH MHOTHME HEOOBIUHBbIE SIBJICHUS B
npupoze. CoBpeMeHHast (pyHaaMeHTanbHast (pu3MKa 3a/eHCTBOBaHA Ha TEXHWYECKUH Iporpecc,
U B e 3aJayax IOKa HE HAIUIOCh MecTa s OOBSCHEHHS OJTUX SBJICHUH C MO3UIMN
KJIACCUYECKON (PU3UKH.

Tem He MeHee, B TE4YEHHE YK€ MHOIMX JIET HaMH IPOBOAMIMCH MHOTOYHCIICHHBIE
U3MEpPEHUsl Ha AaHHOM oObekTe. TpaAMLIMOHHO TaK)Xe MPOBOAMIACH MUKPOMAarHUTHas ChbEMKa
npu oMoy MaraurometrpoB MMII-303 (2004, 2005 rr.), POS-1 (2005, 2008-2011), M-27M
10 TIJIOHIAIM KypPraHHOTO 00BEKTa B cocTaBe bamragapckoit cucremsl. Vi3MepeHus: MpoBOINIHCH

B JIByX MacmTabax Ha pa3HbIX BbICOTaX: ¢ maroMm Im mo kBazapaty 10 x 10 M, u ¢ marom 20 cm

%

HamoMHUM 4HTaTeNi0 — KPOBb 4YeJOBeKa (a TakkKe J>KHUBOTHBIX) 00JagaeT JOBOJBHO 3HAYMTEIHLHON
MarHUTOYYBCTBUTEIHOCTBIO M BBICOKOW BapUATUBHOCTHIO HAMPSDKEHHOCTH IMOJsI OT 4YelOBEKa K 4eJIOBEKY,
MIO3TOMY aMIUTUTY/IBI BapyaIyii ObUIH OTYETIIMBO pazHoobOpa3usl [[Imurpues, lutor 2000]).
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Ha MeHbIIel rmomanu (kBagpar 2 X 2 m). B 2005 r. B COOTBETCTBUU ¢ paHee pa3padOTaHHOU
METOAMKON ObUla OCyIllecTBI€HAa OOBbEMHAs MarHWTHas ChE€MKa C IIaroM IO BBICOTE U IO
ropuzoHTanu 20 cm npu nomomu Marauromerpa MMII-303. C nensto aeranu3anuy U3y4eHUs
JIOTIOJIHUTEIBHO BEJIACh 3alHUCh Bapualluil NOJIs B aHOMAJIMK U BHE HEE MPHU MOMOIIY KBAaHTOBBIX

marautomeTpoB MMII-303, POS-1, a Takxe dheppo3onmoBoro marautomerpa M®-03P.

1.2.1. PacnipeejieHre MATHUTHOTO MOJISI HA 00bEeKTe

B 2005r. ¢ menp0  JadbHEHIIEN — OeTalu3allMd  paclpeAciieHusl MO
MUKporeopusudeckoro odovekra (MI'O) npum momomm marauromerpa MMII-303  Oputa
IpoBe/ieHa mepBas OO0bEMHAs MarHUTOMETpUYECKas CheMKa 0 ceTke ¢ maroM 20 cM Ha
wiomaake pazmepom 1.60 m Ha 2.40 M. [lonoxeHue narynka MarHUTOMETPa B TOPU3OHTAILHON
IJIOCKOCTH OIIPENEISIIOCH 110 PYJIETKE, B BEPTUKAIBHOU — I10 CIELUAJIBHON BEIIKE, Ha KOTOPOU
yepe3 20 cM OBUTH BBIMOJHEHB! BBIPE3bI IS OTIOPHI 1O/ BHICTYI HA JAaTYNKE MAarHUTOMETpA.
BepTukanbHOCTh BELIKM YyCTaHaBIMBalNach W (UKCUPOBAJIACh IO OTBECY, a JOIMYyCTUMOE
OTKJIOHEHHE OT BEpTUKaIM Ha 06a3e B 2 M OOBIYHO He MpeBblIago 2 cM. B mpoBoxumoit
U3MEPUTENBLHON Tporpamme Obwio ocymectBieHo Oonee 1200 3amepoB. Kak ycranoBwin
KOHTPOJIbHBIE T€OJJOJIUTHBIE U3MEPEHHs, CETKa ObljIa MOBepHyTa Ha 17 IpalycoB OTHOCUTEIHHO
mepuauasa. [ToguepkHeM Takxke, 4To 3TO Oblia MepBasi MONBITKA OCYIIECTBICHUS U3MEPEHUS 110
CTpOro 3aJaHHOM ceTke. B mpenmecTByromux 3amepax paclpelesieHue Moy MOoJydalu
00BEMHOM 1maromepHoit chéMKoU. [lomyyeHHass COBOKYIMHOCTh JaHHBIX Obula oOpaboTaHa mpu
MIOMOIIIM TIPOTpaMM MaTeMaTudeckoro makera Matlab 6.5. Takum oOpa3om, ObIIH MOTyYEHBI
rpadudecKkue pe3ynbTaThl, OTOOPAKAIOIINE CO3TaHIE MOJICTH PACIIPEICIICHHS T0JIs Ha 0OBEKTE.

Kak ycraHOBi€HO, MoJsie MCCIelyeMOro 0ObeKTa UMEeT TUIONIBHYI0 CTPYKTYpYy € UY€TKO
BBIPAXCHHBIMU MUHUMYMOM U MakcuMyMoM (puc. 1.2), paccTosiHue MeX 1y KOTOpbIMU paBHO 50
cM. Ilpu nOBBIIIEHHM BBICOTHI HaJ YpPOBHEM 3€MJM, HAOJI0AaeTCsi BbIPAaBHHUBAHUE OIS
(puc. 1.3), a ¢ mociuenyromUM yBEJIMYEHUEM BBICOTBI MHUHMMYM M MaKCHUMYM YCPEIHSIOTCS U
OpuOIMKAIOTCA K CpellHEMY JIOKAJbHOMY 3HAUEHHMIO HANPSDKEHHOCTH MArHUTHOTO II0JIA,
paBHOMY 58 652 HTn. Ha BelcoTe 2 M MarHMTHOE I0JI€ CTAHOBUTCSI OJJHOPOJHBIM, TUIOJbHBIE

CTPYKTYPhI B APKO BBIPAKCHHOM BHJC OTCYTCTBYIOT.
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Puc. 1.2. Pacnpedenenue macHumuo2o nois 8 20pu3oHmaibHol RI0CKOCMuU y
nosepxnocmu semau. Mzonunuu npogedensi uepesz 1 mxTn. Kupnvimu nunusmu 0o603nauvena
001acMb ¢ HUBKUMU 3HAYEHUSMU OIS, MOHKUMU - 00J1aCMb NO8bIUEHUS NOJIAL.
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Puc. 1.3. Pacnpeoenenue mazHumuo2o nojis 6 20pu30HmMaibHol niockocmu Ha evicome 20 cm om
nosepxnocmu semau. Mzonunuu npogedenst uepes 0,5 mxTn. Kupnvimu runuamu 0603HayeHa
001aCMb ¢ NOHUNCEHHBIMU 3HAYEHUAMU, MOHKUMU - 001acmb nogviutenus nos. Cegep cresa,

CemKa No8epHyma OMHOCUMenNbHo mepuouana Ha 17°.
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Ha puc. 1.4 npencraBieHbl BEpTUKAIBHBIE CEUEHUS PACIPEAEICHUS MAarHUTHOIO IOJS B
IUIOCKOCTSIX, MPOXOJAAIIMX 4Yepe3 MHUHMMYM U MaKCUMyM aHoManuu. Ha mocTtpoeHHOM B
COOTBETCTBUM C U3MEPUTEIbHBIMU JAHHBIMU PUCYHKE 4ETKO OINpesieeHa 001acTh MOHMKEHUS
HoJsl, U HpU OPUOTMKEHUM K LEHTPY MHHHMYMa IOJi€ JIOCTUIAaeT CBOEro HaMMEHBIIEro
3HaueHus, paBHoro 54 MxTin. B To ke BpeMms IIpu MPOBEAECHUU 3aMEPOB MEX]Y Y3JIaMU CETKU
OBLIM MOTy4eHbl Oosiee HU3KUe 3HaueHus noius — 53,53 mMxTo.

[Ipy noucke HANPsHKEHHOCTH MaKCHMyMa B HM3y4aeéMOM MArHUTHOM JHIOJIE OBbLIO
HOJY4YeHO 3KCTpeMalibHOe 3HaueHue 65 Mk 1. Takum oOpa3oM, JeTKO YCTaHOBUTh YHUKAIbHYIO
I'PaAMEHTHOCTh MAarHUTHOTO TIOJI HA 00BEKTE y CIBOCHHOTO KypraHa. [Ipu 3ToM 0ka3anaock, 4To
JUNoJb (JIMHOM oKosio 30 cM) XapaKTepU3yeTcs pOCTOM IO OT MUHUMYyMa K MakCUMyMy Ha
11 mxTn, 1. poct Ha 370 HTn Ha OIMH CaHTUMETP JIMHBI Aunost. M yxe cama CTpykTypa U
MarHUTOEMKOCTb OOHApPYKEHHOI'O MAarHUTHOIO OOBEKTa SBIAETCS O0CO00 YHUKAJIbHOM.
HeBugumele, HO DHEProeMKHE «MarHUTHbBIE TEJIa» IIOCTENEHHO CTAHOBSTCS MPEIMETOM
WHTEpeca I CIeNUaINCTOB  pasHoro mnpodwis [JlaBpeHTwes, [Imutpues u mp, 2004]
XapaKkTepHO, YTO TaKUE IPUPOAHBIE M3JENUS», HECMOTPS HAa HEACHOCTb MX BO3HUKHOBEHMS
UMEIOT 3HAYUTEbHOE HKOJOTHUECKOE BIUSHHE KaK YCTOWYMBBIC AJIEKTPOMArHUTHBIE OOBEKTHI.
W MBI MMenM MHOTOKpaTHbIE 3MU30bl MCUXO(PU3NOIOTHUECKOr0 PearupoBaHus Ha HE3pUMBbIE
«MarHUTOHOCHUTEJN», POKICHHbIE HEO003PUMBIM TBOPUYECTBOM NpHpobl. U Takke 0OBEKT, HA
Hall B3rJIsA, OyIyT MMETh BCE BO3pacTalollee 3HAaYeHHE B OOOCTpAIOIIMXCS Mpoliemax

3J'I€KT‘p0M3FHPITHOI71 OKOJIOTHH.

¥=-086 ¥=-0.2

575 i ) 52
57 ' 1.5

5R.5 | | 51

0.8t 1 o 08 | E0

06F B 0BF ]
) 59.5
D4t 5 ] DAt .

0ol > i 54.5
] : - é\ : : 54

1] 0.5 1 14 2 W E

59

555

Puc. 1.4. Bepmuxanvhvie ceuenus pacnpeoenenus MasHumnuoz2o nos na paccmosnuu 60 u 20 cm
om Hauana koopournam. Hzonunuu npogedennv uepes 0,5 mxTn. Cresa — ceuenue uepes
MUHUMYM, CNpaea — yepe3 Makcumym pacnpeoeneHus.
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1.2.2. ®u3zuko-maTreMaTuyecKoe MOeJIMPOBAHNE MOJIS1 HA 00beKTe

Hamu Taxoke Oblia NpCaAlprUHATA IIONBITKA OIMUCATH IMOJYYCHHBIC HAHHBIC IIPU ITOMOIIU
MOACIIN MArHuTHOIO0 IOUIIOJIA, TaK KaK H3y4YacMOC TII0JIC HMMECT IOUIIOJIbHYIO KOH(I)I/IpraLII/IIO

[Koznos, 2006]. B mpoiiecce mMpUHATOrO MOCTPOCHHS MOJEIH HCIONIB30BAIUCH CIEAYIOIINE

bopMyIIBL:
H (M ):2-1 cos ¢
' 4mr’
H, M )=
4m’ (1)

rac Hr 9H6 - paaualibHasd W asuMyTallbHasA KOMIIOHCHTBI MAarHuTHOT'O IIOJA B Cq)epI/I‘-IeCKOI\/'I

cuctemMe KoopauHar (7,0,00) ¢ MONSAPHOI OChIO, OPUCHTUPOBAHHOM IO HANPABJICHUIO BEKTOpa

HamMarandyeHHoctd M, /= M -V - MarHUTHBIHA MOMEHT, e V' - 00beM, 3aHUMAaeMBIH TUIOJIEM.

B 1nocTpoeHHON MOAEIHM MPOU3BOAMUTCA pPACUYET CYMMAPHOIO MAarHUTHOIO IIOJSA IIPH
3aIaHHBIX IMapaMCeTpax, TaAKUX KaK HAMarHMn4€HHOCTb M, YIroja MEXKIy HaIpaBJICHUEM Ha CCBCP U
OCbI0 TUNONS (CKJIOHEHHE) Dm, yroia MoBOpOTa B BEPTUKAJIBHOW TUIOCKOCTH (HAKIOHEHHE) Im,
TIIyOMHA HAXO0XACHUS MPEANOoIaracMoro JUMoms Zo.

Mx =M cos( Im)cos(Dm),

My =M sin(Dm)cos(Im),

M, =M sin(Im), )
rne Mx, My, M., - TpPOEKIMH BEKTOpa HaMarHW4eHHOCTH M Ha COOTBETCTBYIOIIHE OCHU
JIEKapTOBBIX KOOPIUHAT.

I[J'If[ Ka)KI[OI\ﬁ KOMITOHCHTBI HaMarHnM4C€HHOCTHW TMPOU3ZBOAWJIICA PACUCT paJualibHbBIX U
TaHTEHIIMAIBHBIX KOMIIOHEHT MAarHuTHOro monsi mo d¢opmyne (1), mocne dYero OHH
CKJIa/IBIBAIOTCA, 00pa3ys MPOEKIUK Ha BCe OCH KOOPAMHAT OT JUIIOJNS MOMEIICHHOTO Ha OJIHY U3

oceil (cMm. puc. 1.5).
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Puc. 1.5. I'eogpuszuueckas cucmema KoopoOuHam ¢ npou380abHO HANPABIEHHbIM OUNOJIEM.
Hanpumep, ceBepHas KOMIIOHEHTa HaMarHMYEHHOCTU Mx CO3[aeT BKIAJbl B CEBEPHYIO,

BOCTOYHYIO Y BEPTUKAJIbHYI KOMIIOHEHTBI 1O
H, =-H,-sin@, +H, -cos b,
H, =(H,-cos8, +H, -sinf,)-cos ¢,
H, =(H,cos0,+H, -sinf,) sing, 3)

rac

NY P+ 27?2

cost), =X /r sinf, =

r
cosgox=# sin(pX=L
NY?+Z° NY?+27° 4)

[ToacraBuB (4) B (3) MBI MOJIYyYUM BBIPAXKEHUS JUISI TUIIOJSI, MOMEIIEHHOTO Ha OCh X U

MMPOCKIHUHU paaraJIbHBbIX U TAHI'CHIUAJIBHBIX KOMIIOHCHT MAarHuTHOT'O I1OJISI HA OCh X.

_ (—sin’f, +2cos’0, )-1,

H )
“ dnr

I _(3-cos0 -sinf, )-cos -1,
o dnr’ ’

I _(3-cosly -sinf )-sin -1,
w 4nr ’

IS OCTAJILHBIX KOMIIOHEHT PacuéT aHajorudeH. I1ocsie 4ero OHu CKIIaabIBaINCh MEXKIY COOO0M 1
C BHEMIHEN MOCTOSHHON KOMIIOHEHTOU MAarHUTHOTO TOJS.
By = u, '(HOX +Hy +Hyy +HXZ)
By = i, '(Hoy +Hy, +H,, +HYZ)
B, = u, '(Hoz +H, +Hy +sz) )
[IpocyMMHpOBaB KBagpaThl HANPSKCHHOCTEH, MBI TOMYYAM pacyeTHOE IMOJie B

OMpCACIICHHOM CJIOC

B=+B. +B]+B]
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CreneHp OJU30CTH MEXKIY MOJEIBIO U UCXOAHBIMHM JaHHBIMM OLICHHMBAIACh IO BEJIUYHHE

HEBSI3KH

QOZZ(F;_B(XI’);[’Z[))Z (5)
rae Fi — ucxoaHsle naHHble, B(xi, yi, zi) — pe3yJibTaThl pacuera. HeBs3ka Obljila MUHUMU3HMPOBaHA
MyTEM pEIICHHUS 3aJa4yd OoNTUMU3auuu merogoM Henaepa-Muga ¢ MOMOIBIO BCTPOECHHOM
¢byukiun MATLAB fminsearch. B pesynbprare mapameTpsl Monenu ObUTM ONTUMH3UPOBAHBI U
HaiiJIeHb! ClleAyIoIMe 3HaYeHus (B JIOKAJIbHOM CETKEe KOOpAMHAT):

M =0.2591, In=-1.2426", Dm =-23.9580°,

X =-0.4275m,Y =0.6347 ™, Z=-0.2537 ™,

TIpH JIAHHBIX MMAapaMeTpax HeBs3Ka BeeX JaHHbIX cocTaBwia O, = 1.3943 mMxTn* (crangapTHoe

otkionenue 33 HTn). JlanbHeiiee yMeHbIIIEHUE HEBA3KH HE MPEACTABIISAETCS BOZMOKHBIM.

Jns  ycTaHOBIEHUS COOTBETCTBUSI MOJIENH C  OKCIEPUMEHTAIbHBIMU  JaHHBIMU
MCIIOJIb30BAJIOCh OCHOBHOE YpaBHEHHUE nucnepcMoHHoro aHamusza [benbko, Ceupupa, 2002],
COIIACHO KOTOPOMY 00I11ast Jucrnepcus

n P
Q= (F~F)
i1 (6)
MOKET OBITh MpEJCTaBI€HAa B BHJAE CyMMbl JUCHEpPCUH, oOecrieurnBaeMoil (YyHKIIMOHATbHON

CBA3BIO MCKAY ITapaMeTpaMu

n

0, =Y (B(x,,y,,z,)-F)’

i1 (7)
U IUCIIEpCUEN, MIMEIOLIEH CTaTUCTUYECKUI XapakTep, (HeBs3Kkoil) O, :
0, =0, +0, ®)
N3BecTHO, 4TO NUCTIEPCUOHHOE OTHOIICHUE
)
Qy(n—=1)- 9)

IJie 1 — YUCII0 HaOmoaeHui (B HateM ciaydae n=1243), a [ — 4nucio oleHNBaeMbIX TapaMeTPOB B
HEeCTpYNNUPOBaHHOM BbIOOpKE (/=6), momguuHseTcs pacnpezeneHuto duiepa, 1 KpUTEpUeM s
HPUHATHS MOJIENU SIBIISIETCS NPEBBILIEHNE HEKOTOPOTr0 KPUTUYECKOIO 3HaYEHHUs paclpeeeHus

®umepa F,, npu ki=I-1, k2=n-I cTenensx cBOOOBI, PACCYUTHIBAEMOrO IS 33IaHHOTO YPOBHS

3HAYUMOCTH O:
. Qp(n—1)

= Qotn—n
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Hpu a =0.01, n=1243, /=6 kpurnueckoe 3Ha4yenue F, = 3.02, n mpoBEpKa 110 KPUTEPHIO
®uepa (¢ =55.08 > F,, =3.02) mokasasna yl0BJICTBOPUTEIHLHOE COINIACHE MEXKITY MOJIECIBIO U

WCXOJIHBIMU JaHHBIMH.
Ha puc. 1.6 npencraBieHbl TOpU30HTAJIbHBIE CEYEHUS PACUETHOTO MArHUTHOTO MOJIA
noyrydyeHHoro no mojenu. Ceuenue Ha BeicoTe 40 CM OTJIMYAETCS OT CEYEHUS, MOJIYYEHHOTO B
XO0JI€ 3aMepoB, JIMIIb YMEHBUIEHHEM CBOEro MakcuMmalibHoro 3HadeHuss Ha 0.1 MxTn u
MOHMKEHUEM MHUHUMaIbHOrO Tak ke Ha 0.1 MxTn. OTta cOMmKEeHHOCTh pacdyeTHHIX (IO BBIIIE
OMMCAHHON MOJENHN) BEIMYMH C H3MEPHUTENbHBIMH pe3yJibTaTaMU IMPUPOJAHOIO O0bEKTa Ha
YKa3aHHON TEepPPUTOPUU SIBISETCS TPSAMBIM CBUAETEIHCTBOM B3aUMHOIO COOTBETCTBUS
TEOPETUIECKUX MOCTPOCHUN U MPUPOTHBIMU KaueCTBAMU KOHKPETHBIX TPUPOIHBIX 0OBEKTOB.
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Puc. 1.6. Pacnpeoenenue macHumuo2o nojis OUNoas CO2AACHO pacyemy 8 20PU30HmMaAIbHOl
niockocmu: ciesa - na svicome ) cm, cnpasa - na evicome 40 cm. Hzonunuu nposedenvl ciesa
uepes 1 mxTn, cnpasa uepes 0.1 mxTn. Cegep cresa.

1.2.3. MoaenupoBaHue 110JIs1 MUKPOTeo(pn3n4eckoro 00beKTa 1noJjieM BAaKyyMHOI0 JOMeHa

MOXHO TpEeAroNoKUTh, YTO MOJOOHBIE MAarHUTHBIE CTPYKTYPBI CBOMCTBEHHBI BCEM
SHEPrOAKTUBHBIM 30HAM T€0JIOTO-Te0(pU3NYECKON Cpebl, KOTOPHIM MPHUCYLIHM aHOMaJbHbIE
€CTECTBEHHBIE JIOKATbHBIC BApUAIIUU MAaTHUTHOTO TOJS. DT 00BEKTHI 3HAYUTEIHHO YCIOKHSIOT
CBOC TIOHMMAaHME B CIy4yae NpOSBICHUS OHOAKTUBHBIX OCOOCHHOCTEH, T.€. OTYETIMBOE
BO3/ICHCTBIE Ha TICUXO(QHU3HOJIOTHUECKOE COCTOSIHHE YelloBeka. B pabore [JlaBpeHThEB W 1p.,
2004] mpenmpuHsATa MOMBITKA WX OMHUCAHUS B PaMKax MOJCIHA HEOTHOPOIHOTO (HHU3UYECKOTO
Bakyyma. [Ipu 3TOM mpenmonaraercs, 4YTo B JaHHOM MECTE M B JaHHOE BpeMs JIOKaIHU3yeTCs
BakyyMHbII omeH (BJI). B cambix oOmux xapaktepuctukax BJ] 3To oGmacts mpocTpaHCTBa,
3aroJHEeHHas MOAU(DUIMPOBAHHBIM (U3NYECKUM BaKyyMoM. B pe3ynbTaTe HaMarHMYMBaHUS

JOMCHA BO3HHMKACT JUIIOJIbHAsA MarHuTHasA CTPYKTypa, IIPH 3TOM BapHallikd MAarHUTHOI'O IIOJIA
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MOTI'yT OBITH BBHI3BAHBI JABMOKCHHUEM NJOMCHA WJIN U3MCHCHHUEM €0 CTCIICHU MOI[I/I(i)I/IKaI_[I/II/I. Huxe

mpUBOIUTCS OoJiee TOAPOOHOE OMKMCaHNEe JAHHON MOJIEIH.

1.2.3.1. @usuko-mamemamuyeckan mooeib HeOOHOPOOHO20 Pu3uYecKo20 6aKyyma

MHoroneTtHss paboTa 10 peleH IO 3a/1a4, BXOAUBIIUX B pobieMy « HeoObIuHbIE ABICHMS
B atMoc(epe U OJIMKHEM KOCMOCE», MOCITY>KUIM OCHOBOH Il MPOJOJDKEHUS UCCIIEA0BAaHUM IO
MEPEYHIO 33/1a4 HOBOT'O IIOKOJICHHUS.

OtmeruM 0c000, 4TO pa3paboTke (PHU3MKO-MATEeMaTHYECKOW MOJAETH HEOAHOPOIHOTO
¢u3mueckoro BakyyMa IpeAlllecTBOBaJa  JIOJTOBPEMEHHass M TpyloeMkas  pabora
pa3sHOOOpa3HbIX HccenoBaTelel Hay4HO-eCTECTBEHHOro HampaBieHus. Mrtorom  3Tux
UCCIICIOBAaHUN  sIBWIAach  pa3pabOTKa €CTeCTBEHHOM  MHOTOMapaMeTpHUYecKOW  MOJeNu
MHOTOYHCIICHHBIX aHOMAJIbHBIX TNPHPOIHBIX sSBICHUHA. VIMEHHO ydeT peanbHBIX (PU3HUYECKUX
CBOMCTB (3a(pMKCHPOBAHHBIX MPHUOOPOM) HEOOBIYHBIX OOBEKTOB B TI'€OJIOTO-Teo(PU3NIECKOn
cpele MO3BOJIMI C(HOPMYIMPOBATH TNPHHLMI JIOKAJBHOCTH MPOCTPAHCTBA B KAadyeCTBE €ro
(GyHIaMEHTaJILHOTO CBOMCTBA. BBUI cOCTaBIeH CHUCOK CBOWCTB HEOOBIYHBIX SIBICHUI B BHIE
KOHKPETHBIX KOJMYECTBEHHBIX XapaKTEPUCTUK, KOTOpPbIE OOBACHSAINCH BO3MOXKHOCTAMU
coBpemenHoil ¢us3uku (Imutpuen, 1998). Ora nndpopmannonHas ocHoBa M ObLTa TPHUHSITA B
KauyecTBe (PEHOMEHOJOTUYECKOW ©Oasbl JIA TOCTPOCHUS (PU3MKO-MAaTeMAaTHUYECKOM MOJIEIH,
o0BsICHAOLIEH (PrU3nUeCcKyt0 MPUPOY HEOOBIYHBIX SBICHUH.

B ¢wusuko-maremarnyeckoit wmozmenu B. JL. [latnoBa [1998] Qusmueckuit Bakyym
ONMCHIBAETCS KaK MOJspU3aloHHas cpena. [Ipu 3TOM 371eKTpOMAarHUTHOE MOJI€ OMHCHIBAETCS

ypaBHeHUsAMH MakcBeia

divD = p (10.1)
rotE = —6—B
ot (10.2)
divB =0 (10.3)
rotH=1J +8_D
ot (10.4)

rie D, E, p, J — snekTpuueckue cCMeENIEHUE, HAMPSHKEHHOCTh IO, 00hEMHAsI TUIOTHOCTh

3apssA0B U IINIOTHOCTH TOKa, B, H — wmarsutHbIC HHAYKOUA W HaAIPsSKCHHOCTL IIO0JIA, a

IrPABUTALMOHHOE I10JI€ — yPAaBHEHUSMHU XeBUCalaa:

divD; = —pg (11.1)
rotE, = _%Bg

ot (11.2)
divBg =0 (11.3)
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oD,
ot (11.4)

rotH, =-J, +

rne D., E,, p,, J, — TIpaBuUTallMOHHBIE CMELICHHUE, HANPSHKEHHOCTh MOJs, OOBEeMHas
IJIOTHOCTH 3apsad0B U INIOTHOCTH TOKaA, BS B HS — CIIMHOBBIC MHAYKIWA 1 HAIPSKCHHOCTD I10JIA.

[Ipn sTOM BBOAMTCS CHMHOBOE TIOJ€, KOTOPOE SBISETCS aHAJOrOM MAarHUTHOTO IIOJIS B
rpaButanuu. Kak Bumno u3 ypasuenuid (11.3) u (11.4), oHO BO3HUKAET B pe3ybTaTe JBUKCHUS
Macc (TpaBUTAIMOHHBIX 3apSA0B) U MU3MEHEHMs TPABUTAIMOHHOTO TOJS ¢ TEUEHHWEM BPEMEHU
(TpaBUTAIIMOHHBIA TOK CMEIICHHUS) M HMMEET BUXPEBOM XapakTep. 3HAK “MHHYC’ Tepen
IPaBUTALMOHHBIM TOKOM B ypaBHeHUH (11.4) BbI3BaH TeM, YTO B IpaBUTALUU OJHOMMEHHBIE
3apsabl MPUTSITUBAIOTCS, a B DJIEKTPOCTATUKE — OTTajKuBaloTcs. Kpome Toro, kak BHIHO M3
ypaBHenus (11.2) u3aMeHeHHEe CNHUHOBOW MHAYKIWU MPUBOAUT K BO3SHHMKHOBEHHIO BHUXPEBOTO
rpaBUTAlMOHHOIO NoJs. OueHky, npuBeaeHHbIe B [a110B, 1998], noka3siBaloT, 4TO CIMHOBOE
1ojie OYEeHb Cia00 BO3JEHCTBYEeT Ha BEMIEeCTBO. D(PQPEKTHl ero MPUPOIHOTO BO3ACHCTBHUS
AKCTICPUMEHTAILHO ObUTH O0OHapyskeHbl Juilh HepaBHO [KpsiioB, Cobones, 1994]. He menee
3HAYUTENBHBIM OKa3ajlcs MOUCK B3aUMOACHCTBHS MO TPaBUTAMU C TCUXO(PU3HUYECKUM
COCTOSIHUEM YeJIOBEKa. DTO B3aUMOJICHCTBUE PAIOM HCCIEIOBAaHHUNA MPEIOIarajloch B CBSA3H C
JIOCTOBEPHO (UKCHUPOBAHHBIMH A(PPEKTaMH JICBUTAIMH. TEXHHYECKOE HKCIEPUMEHTAIBHOE
HCCIICIOBAHME  B3aUMOJIECHCTBUS  T'PAaBUTALIMOHHOTO MOJA  3€MJIM C  KOJUIEKTUBHOM
ncuxoduznyeckoit sueprueit groaei (oxomo 1000 ygyacTHHKOB) JOBOJBHO TIIyOOKO M JETaIbHO
npoBogmiiock B NW Frontier Research Institute, pe3yabpTaTel KOTOPOro MpEACTABICHBI B CTaThe
Graham Danielle (Graham Danielle, 2005). B sToM skcriepuMeHTe HaIeKHO W OJHO3HAYHO
BBISIBIICHO BO3JICHCTBUE MCUXO(MU3MYECKON SHEPTUM JIIOACH Ha TpaBUTAIMOHHOE Moyie. bbuto
OJIHO3HAYHO BBISIBICHO M KOJMYECTBEHHO OLIEHEHO, YTO MPH CHUHXPOHHOM Iepexoje OOJbIIoro
ymcna (0oyiee THICSYH JIOACH ¢ XOPOIIMM MCUXOTPEHTOM) UCTIBITYEMbIX B COCTOSTHUE TTyOOKOMH
KOHIIEHTPALIUH CYIIECTBEHHO HApPACTAJIO M0JIe TPaBUTALIUH.

KiroueBoit 0COOCHHOCTBIO pa3paOOTaHHOW MOJENH  SIBISETCS MPEACTaBICHUE O
HEOJTHOPOJHOCTH CBOMCTB MPOCTPAHCTBA — B HEW BBOJUTCS MOHITHE BAaKyyMHOI'O JOMEHA —
o0yacTy JOKANbHOM «BBIAEICHHOCTH» TPOCTPAHCTBA, B 0OBEME KOTOPOH JIOKaIbHO
OCYILECTBIIACTCS CBA3b DJCKTPUUECKUX U I'PAaBUTALIMOHHBIX moisipu3auuid. [Ipoucxomut Taxoke
CBSI3b CIIMHOBBIX M MAarHUTHBIX MOJISIPU3aLNi (XapakTEPUCTHKH 3THX CBS3€H &, 1, HE PaBHBI
HYJII0 BHYTPH JOMEHA U MIPUHUMAIOT HYJICBbIC 3HAUYCHUS BHE Hero). [[ist Takoro copra Bakyyma,
3aMONTHSIONIETO  BAaKyyMHBIH  JIOMEH, TMPHUHATO HAaUMEHOBAaHHE  MOIU(PHUIIMPOBAHHOTO
¢usnaeckoro Bakyyma (M®B). Marepuanshbie ypapHeHuss B M®B 3anuceiBatotcs B hopme

ypaBHeHui Jlstnosa [1998]
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D=c¢gE+¢cE, (12.1)

B =y H+ pHy (12.2)
D, =gy Eq +6E (12.3)
By = psHg + 1, H (12.4)

TAC &,, &y — DIEKTPUUICCKAA U I'paBUTAlMOHHAS IMOCTOSAHHBIC BaKyyMa, & — ANUDJICKTPUYICCKaA
IpOHUIAEMOCTh BCLICCTBA, AL,, H,; — MarHuTHasg WU CIIMHOBAs NOCTOSAHHBIC BaKyyMma, ( —

MarHuTHasd IMpoOHUNACMOCTb BCUICCTBA.
Cornacno ananuzy, nposeneHHomy B.JI. [stioBeim [1998], BakyyMHBIN TOMEH B TOJIAX
3eMi TOJDKEH MPUOOpPETaTh YEThIpE MOJSAPH3alUU: dJeKTpudeckyto Pro, mMarHutHyio Mwmo,

rpaBUTallnOHHYI0 Pco u cimHoBYy10 Miso:

Pro=ki1¢ eo06Eoc/Mo- kageoEo, (13.1)
Pco=ki:no e0Eo- kace06Eoa, (13.2)
Mmo=k1,.Hos/mo- ka2, Ho, (13.3)
Mso=k1,noHo- k2, Hos, (13.4)

rae Eo, Eog, Ho, Hos — HanmpsyK€HHOCTH AJIEKTPUYECKOT0, FPABUTAMOHHOTO, MarHUTHOTO H
CIIMHOBOTO MOJIEH 3eMJIM COOTBETCTBEHHO, Mo=(£0G/€0)!? = (uo/pos)’? = 1.161-10'° xr/Kn, a
ki=ay/(1-a,%); kyp=a,’/(1-a,®) n ki=as/(1-a%); kee=a:*/(1-a:*) — Ge3pasMepHbIe BEIMYMHBI,

CBA3aHHBIE ¢ KOY(Q(HUIMEHTAME MArHMTOCTIMHOBO#M @, =p1/(optos)!?

U 3JIEKTPOrPABUTALIMOHHOMN
cBA3H a:=¢1/(£080G)""? COOTBETCTBEHHO (CTEMeHbI0 MOAUBUKAIMI (U3UIECKOro Bakyyma). [Ipu
ManbIX @, ¥ de MOXKHO CUMTaTh Kiy~ay, koyxa,’ u Kiexae, koexas?.

C HanuuueM STUX MOJISIPU3ALUNA CBA3aHO W3MEHEHHME MAarHUTHOIO, JIEKTPUYECKOTO U
IPaBUTALIMOHHOTO M0JIeH BOIM3M BaKyyMHOI'O JJoMeHa. M3MeHeHnue cimHOBOM NOJspU3auu Ipu
nBykeHun BJl win Bapuanusx MarHUTHOTO M CIIMHOBOTO IOJISI IPUBOAUT K BBICBOOOXKICHMIO
MOMEHTa HMMIILyJIbCa, YTO IPOSBIIAECTCS B BO3ZHMKHOBEHMH CWIBHBIX Buxpei. Ilon nmelictBuem
IIEPEMEHHBIX JJICKTPOMAarHUTHBIX mojed B BJl BO3HHMKaeT cpa3y 4YeThIpe IEPEMEHHBIX
HoJIsIpU3aluu (3JIEKTpUUECcKas, MarHUTHas, IPaBUTALMOHHAs M CIMHOBasi), YTO HPUBOAUT K
o0patuMoMy TIpeoOpa30BaHUIO IIEKTPOMArHUTHBIX BOJH B I'PABUCIUHOBBIE BOJHBI. JlaHHBIN
MEXAaHM3M INPUBOAMUT K caMmocBedeHHIO BJI. XapakTepHO, UTO BCE 3THM CBOWCTBA B MOZEIHU
IPUCYITH TIPOCTPAHCTBEHHO 000COOJIIEHHOMY OOBEKTY C HYJEBOM Maccod, CIIOCOOHOMY
IIPOHMKATh CKBO3b IUIOTHBIE CPENBbl U MEPEMEIATHCS HE3aBUCUMO OT HAIPABJICHUS U CKOPOCTH
BETpA.

Takum oOpa3oM, pu3MKo-MaTeMaTHUecKas MOJenb J[ATIoBa M03BOJsAET HA KaUeCTBEHHOM

YpOBHE OOBACHUTH MHOTHE CBOICTBa aHOMAJbHBIX SIBJICHUI: IIapOBOM MOJHMHU, MPUPOIHBIX
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CaMOCBETAIINXCA O6p330B3HPII>i, TOpHAAO — CaMOCBCUCHHEC, HAINYHUE OJICKTPHUIYCCKOIO,
MAarouTHOIrO M TI'paBUTAIUOHHOTO HOJ'IGI‘/JI, BO3HHMKHOBCHHUC CHIIBHBIX BHXpeﬁ, CIIOCOOHOCTD

IMPOHUKHOBCHUA CKBO3b IIJIOTHBIC CPCBI, 663I/IH€pLII/IOHHOCTI> JABHIKCHNA.

1.2.3.2. «Maznummnple mena» — ycmouuugole He3pumbvle 31eKmpPOMAHUMHbBLE CIPYKIMYPbI.

Haubonee cunbHbiMU 3 dexTaMu, npeacKa3blBAEMbIMU (PU3UKO-MATEMAaTHUYECKON MOJIEIBIO
st BJI, Haxonsmierocst B oJisix 3€MJIH, SIBJISIETCS BOSHUKHOBEHHE JIEKTPUUECKOTO JUMOIBHOIO
MOMEHTA MO/ JEHCTBUEM I'PaBUTALIMOHHOTO OISl 3€MJIM U MAarHUTHOT'O MOMEHTA — B pe3yJbTaTe
JEHCTBHUSI CIMHOBOTO M MarHuTHOro mojed 3emumn. OgHako B MpU3EMHOW armocdepe
NEKTPUUYECKUI  JUIMOJIBHBIA ~ MOMEHT OBICTPO  3KpaHHpyeTCs 3a CYEeT adpOHOHOB,
NPUTATUBAIOLINXCS K €r0 MOJI0CaM, U MOXeT ObITh OOHApYXEeH TOJNbKO NMpH ABMKeHuH B/l nnn
BapHaIUsaX CTeNeH Moau(uKanuy Bakyyma BHyTpu Hero. C TaKUMH MPOSBICHUSMH, BHIUMO,
CBSI3aHO HAJIM4YM€ CHJIBHBIX 9JIEKTPUUECKUX II0JIell B MecTax aHOMAJIMM M yCHUJICHHas
rPO30MOPaKaeMOCTh TaKUX ydacTkoB. B pabore [[Amutpues, [stnoB, ['Bozmapes, 2004]

IMMOKAa3aHO, 4YTO B MCCTax, A€ TIPaaUCHT CTCICHU MOIII/I(I)I/IKaL[I/II/I MMPCBLIMIACT BCINYHUHY

grada, =107"" M™', TO 3a cUeT 3TOro MeXaHM3Ma MOTYT HAKAIUIMBATHLCS 3aAMETHBIE H3OBITOUHBIE

KOHIICHTPAIlMU MOHOB. XapaKTEepPHO, YTO CIIOCOOHOCTh K PEKOMOWHAIIMK TaKUX KOHIIEHTpAIUN
CHMYKAETCSl 3a CYET KOMIICHCAIMH 3apsiia MoHOoB 3apsiaamu M®B. CrnenoBarenbHO, B TaKMX
MEPEeXO0IHBIX 30HAaX BJ] MOXKET COXpaHATHCS «XOJOAHAS IIa3May, KOTOpas MOXKET MPUBOJIHUTh K
9KPAHUPOBAHUIO PAJMOCHTHANIA, YCWICHHIO TyMaHO- W 00JaKoOOpa3oBaHHs HaJl MECTaMH
aHomanuii, OuomormyeckuMm 3¢dekram [JImutpuen, [dsatnos, I'Bozmapes, 2005; IlleBuenko,
I'Bo3mapes, 2005] u 1.1. s Hamero npoduiis 3aaad, 0JTHAKO, BAXXHO OTMETHUTH, YTO MPSIMOE
OOHapy)KeHHE DJIEKTPUYECKOr0 JIUIMOJILHOTO MOMeHTa BJl cHibHO 3aTpyaHEHO €ro
B3aUMOJIeHiCTBHEM ¢ MOHaMH aTtMocdepbl. MHas cutyanus HaOdr0AaeTCsl B Clydae MarHUTHOTO
MOMEHTa — B CBSI3U C OTCYTCTBHEM MAarHMTHBIX 3apsiIOB OH HE MOXKET ObITh CKOMIICHCHPOBAH U
OTHOCHUTEIILHO JIETKO OOHAPYKUM TI0 CO3aBaeMOMY UM MarHUTHOMY TIOJIIO.

B Mopenu Taxke moka3aHo, YTO B MOJISIX 3eMJIM BaKYYMHBIA JJOMEH JIOJKCH MPUOOpETaTh
3aMETHYI0O HaMarHWYCHHOCTb, 3aBUCSIIYI0 OT CTeNeHW Moaupukaiuu Bakyyma [J/IMutpues,

Hartnos, 1995; JIsatnos, 1998].

2
a a

M, = - 2 H, - #2 H,
N () 3(1-a2 )9) (14)

rne H,, H,; — oxHOpoxHBIE MarHUTHOE M CHHMHOBOE TOJI BHE Imapa-BJ] cooTBeTcTBEHHO;

-1/2
a,=H, (,uo ,uOS) /> _ cremens Moau(dUKaKu BakyyMa (3Ta BeJIHMYMHA MOKa3bIBaeT, KaKas J0JIs

JTUTIOJIEH B BAaKyyMe UMEET NMEePEKPECTHBIE CBSI3H).
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KomnoneHntsl marHutHoro mossi BHE Imapa-BJl, BO3HUKaIIEro mnpu MOSBICHUU

HamarumaenHoctd M, B cdepuueckoil cucreme koopamHar (r,6',a) ¢ monspHOil OCHIO,

OpHCHTHpOBaHHOﬁ 110 HaIIPaBJICHUIO MTOJIApU3allun MM » MMCIOT BH:

/., cos@'

H,(M, )=22"27

- (My) 4’ (15.1)
/, sin@’

H, M, |)J=X——

(M) A (15.2)

rne [, = M,V - varautaeii moment BJI; V' - 06bem mapa-BJl; M,, - moxyns Bekropa M, .
MarnuTHoe 11oJie BHyTpH 11apa
1 a
H, = H, - . H
! 2 0 2 0S
l_aﬂ/9 3770(1_aﬂ/9) (16)

Nmess B BuAy aHaANOrui0 ypaBHEHWH TpaBUAMHAMHUKH XeEBHCAlJa W 3JIEKTPOAUHAMHUKU

Makcenna, QopMmyabl Teopuu XeBUCAaWZa MOXKHO TMONY4YHTh #3 (OPMYyN Teopuu
ANEKTPUUECKOTO U MArHUTHOTO TOJIs, 3aMEHsIA B HUX MJIOTHOCTH 3aps0B U TOKOB Ha MJIOTHOCTHU
TPaBUTAIMOHHBIX MacC U TOKOB C TIEpeMEHOM 3HaKa. B maHHOM citydae Jyisi pacdeTa CIIMHOBOTO
MOJISI TIJTAHETHI MOYKHO HWCIOJIB30BATh PEIIEHUE 3a7a4d O BPAIIAIOIMIEMCs 3apsDKCHHOM Iape B
3nekTpoauHaMmuke. Mcnonb3ys nqaHHblil noaxon, B [JIaBpentseB u ap, 2004, Imutpues, aTi10B,
I'Bo3napes, 2005] nonydeHs! ciexyrolIMe BBIPAKEHUS JI1 CIIMHOBOIO IOJISI HAa MOBEPXHOCTU
3eMiIi B €CTECTBEHHBIX KOOpJMHATaX, MOKOSIIMXCA OTHOCHUTEIBHO IIEHTpa IUIAHEThI (ex

HaIpaBJieH Ha CEeBEp, ey HA BOCTOK, €z — K LIEHTPY TUIaHEThI):

. Ma)(k 3 j
Hy, =——| —cosa +cos” a
47R\ 2 (17.1)
Hyg, =0 (17.2)
oS =—@-kcos2 asina
4R (17.3)

rZie 0 - OIMPOTa, ¥ — PACCTOSHUE MEXIY LEHTPOM MacC M TOYKOH HAOIIOACHUS MO, @ —
YIJI0Basi CKOpOCTh BpalleHus 3emmu, M, R — ee macca u paauyc. Kosdouuuent k =J/MR?,
rae J- MOMEHT HWHEpUMH 3eMJIH, I03BOJSIET Y4YecTb HEOAHOPOJHOCTh pachpeiesieHus
IUIOTHOCTH BHYTpPH Tu1aHeThl: k=0.4 B ciry4ae oqHOpOAHOTO mapa, st 3emaun k=0.3315.

Kak BumHO U3 (hopMyJT CIMHOBOE I0JIE TUIAHETHl OCECUMMETPUYHO, TIO3TOMY BOCTOYHOM
KOMIIOHEHThI He uMeeT. Ha skBatope (nmpu o=0) mosie HampaBiI€HO Ha CEBEp, a Ha IOJIOCE
(a==£m/2) ero HaNPSHKEHHOCTh 3aHYJISETCS, PUYEM B CEBEPHOM IOJIyIIAPHH OHO HAMPABIICHO OT
MOBEPXHOCTH 3eMJIH, a B I0)KHOM — K HEil.

Ucnone3yst cootHommenust (9) u (7)-(8), ObLIO paccyuTaHO pachpeneieHne MoJs B

TOPU30HTAJILHOM IJIOCKOCTH Ha HEKOTOpPOM paccrostHuu oT BJl mns ycnosuii ['opHoro Auras

26



(mmpota 50°, MarHuTHOE CKJIOHEHHE 7°, MarHUTHOE HakioHeHue 70°, WHIYKIMS MarHUTHOTO
nonst 58.5 mxTn). Ha pucynke 1.7 mokazaHo OZHO M3 TaKuX paclpeiesieHui, CXOTHOE C

pe3ynbTaTaMu U3MEPEHU MUKPOT€O(U3UIECKOTO O0BEKTa, OMMCAHHOTO BHIIIIE.

2

15} ]
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Puc. 1.7. U3onunuu pacuemnoco aHomanrbHo20 noJisi 8 20pU30HMAIbHOU NIOCKOCmuU psioom ¢ BJ].
a,=5-10"% z=1.01. Hu¢hpamu y uzonunuii ykazamvl 3HaveHus aHOMaibHo20 nois 6 HTn.
3a eounuyy paccmosinusa npunuam paouyc B/]. Cesep ceepxy.

N3 pucyHka BUIHO, YTO (POPMUPYETCSI ABYXIIOJIIOCHAs KAPTHHA paclpesieeHus Mois, oCh
KOTOPOIl COpUEHTHpOBaHa BIOJb MepuauaHa. OTKIOHEHHs MO B MaKCUMyMeE IPEBBIIIAIOT
aMIUTUTYAy aHOMAaJbHOI'O IOJS B MHHHMMYME, YTO HaOJIOJAoch M Ha MPUPOAHOM OOBEKTE.
OCHOBBIBasICh Ha COIOCTABJICHUHU PE3yJbTATOB PacueTOB M HAOJIIOACHUH, 3a7aB JUAMETP OKOJIO
2 M, a pacctostHMe 10 1eHTpa B/l OoT mimockocTu u3mepeHuit — nopsiaka panuyca BJI, MoxxHO
OIICHUTh CTENEeHb MoAuQUKANuK Bakyyma BHyTpu BJ[ (Mukporeodusznmueckoro oOBEKTa)
ay=5-10*. Takum 00pa3oMm, IIpEICTAaBIEHHBI pacyeT ONKMCHIBAET OCHOBHBIE CBOWCTBA
pacnpeneneHust 1ojiast B OMOYYBCTBUTENbHONW TOUKe Ha MakapbeBckoil aHoManuu [J{MuTpues,
1998]. EcTh, OmHaKo, M CYLIECTBEHHOE OTJIMYME: OCh JMIONS IOBEPHYTa OTHOCUTEIIHHO
MEpUANaHa, 4YTO C TOYKU 3PEHUS] MOJEIIN CBUIETEIbCTBYET O HAJIMUUU BOCTOUHOW KOMITOHEHTHI
CIMHOBOTO M0JIs (B HALIMX pacyeTax OHa IoJjlarajach paBHOM HyI0). 3aMETHM, YTO MOJIy4YEHHOE
3HaYeHHWE CTEMEeHW MOAU(UKALMU — 3TO JOBOJBHO OOJBINAs BEIUYMHA: pACUYeT CTENECHH

MomuduKanmu B HoHOCchepe 3emu 1o 3¢dexTam BpalleHUs CIIyTHHKOB Ha OpOUTE Jai
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sHaueHne a,=4-10"'? [JlaBpenTses, 2001]. [TIpoBeieHHBIH pacyeT cTeneHn MOIU(BUKAIINE BHYTPH
[IapOBO MOJIHUY TI0 €€ MarHUTHOMY MO0 J1aji oueHKy ay=0.2 [[Amutpues, garmos, ['Bo3gapes,
2005], ecTtecTBeHHO, YTO B 0oJiee SK30TUUECKHUX CIIydasX MPOSIBICHUS (YHKIHOHATIHLHON POJU
kpynHomacitabueix B/l (Tuna BomHOBBIX KosieOaHmit MocTa yepe3 Boury y r. Bonrorpana winu
BEPTUKAIBHBIX BOJIH BBICOTHOTO cynepHebockpeba B IOxHoit Kopee) 3Hauenuws ay OyayT

6ompmy 0,5.

1.3. UccnenoBanue reOMarHMTHbIX BApHAIUii HA MUKPOTe0(pH3N4eCKOM
o0beKTe

Ha bamagapckom mukpooObekre B 2004 r ObUIM 3aMeUYeHbl BapHalliM T'€OMarHUTHOTO
nosist amruiatyaou 1o 10 000uTn [Amutpues, stnos, ['Bo3gapes, lutos, 2004]. B cBsizu ¢
HEOOBIYHOCTBIO TAKUX BapHalUil (U1 CpaBHEHUS — aMILIMTYy1a CyTOYHOM BapualMy COCTaBIISIET
okoio 50 HTn, a mpu MarHUTHBIX OypsX Ha CPEeJHMX IMIMPOTax HaOJIIOAAIOTCS BapUalUU
ammmutyaoi 1o 500 Tn) nmpoBoaunack pabora mo ux u3ydeHuro. Hamu exeromno ¢ 2008 r.
IPOBOAMTCA 3allUCh BapHallUd TE€OMArHUTHOTO IMOJIA HPHU PA3NIUYHOM IOJIOKEHUHU JaTYMKa
MarHuToMeTpa (HaJ MaKCUMYMOM aHOMAJIMM U B CIIOKOMHOM 30HE) B aBTOMAaTHYECKOM PEKUME C
nepuongoM B 1-5 cexkyna. Ilpm stom ¢ 2010 r. qis KOHTPOJS HCHONB3YIOTCS JaHHbBIE
MarHuToBapuaioHHor crtaHuun «KBapu-3EM», ycraHoBneHHOM Ha kopaoHe baiirazan
(03. Teneukoe). CraHuMsA OCYIIECTBIISET HEMPEPBHIBHBI MOHUTOPHHI Bapuammii DHZ-
KOMITOHEHT T€OMAarHUTHOTO TOJIsI ¢ yacToTor 5 't mpu ypoBHe trymoB nopsiaka 0.01 a1

Ha pucynke 1.8 npencraBiensl rpaduky BapualUd I€OMarHUTHOTO IOJIS HA CTaHIUU
baiirazan u MoOmibHBIM MarHutomMerpoM MMPOS-1, natyMk KOTOpOro pacrosaraicsi Ha
BeicoTe 80 cM Haj 3emiied HaJg MakCUMyMoM aHoManuu. Tak kak Ha baiirazane He
OCYULIECTBIIIJIOCH M3MEPEHHME TOJHOIO0 BEKTOpa TIE€OMArHUTHOIO TOJS, €ro 3HaueHus

PacCUUTHIBAIKCH MO MOKAa3aHUSIM KBAapIIEBOIO BApHOMETpa corjlacHo (hopmyrie

2 2
F=(Hy+oH) +(Z,+5Z) ,
rae H,,Z, - cpeqHue 3Ha4E€HUS TOPU3OHTAIBHOW U BEPTUKAIIBHOM KOMIIOHEHT T€OMAarHUTHOIO
nons Ha baiirazaHe (pacCYMTHIBAIOTCS HA OCHOBAHMM M3MEPEHUH IIOJIHOIO BEKTOpa [ M yria

MAarouTHOIrO HAKJIOHCHMUA I), éH,éZ - HUX Bapualuu. CpaBHeHI/Ie IIOKa3bIBACT A0OBOJIBHO

YAOBJIETBOPUTEIBHOE COTJIACHE JBYX KPHUBBIX — HEKOTOPBIA TPEHJ Pa3HOCTH MOXKET OBITh
BbI3BaH TEMIIEPATypHON 3aBHUCHUMOCTBIO M3MEPEHHUN KBaplEBOIO BapuOMETpa, a HeOobllne

CKa4KU B PA3HOCTHU CBA3aHbl C AHAJIOTUYHBIMH CKAYKaMH B H3MCPCHUAX Z-KOMITIOHEHTHI Ha
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baiirazane. 3aMeTHO, YTO MPU HATUYUU Bapualyid pa3JUyHBIX MEPUOJOB UX AMIUIUTYAbI Majo
pasnuuarorcsa Ha TenenkoM o3zepe n B OHrynalckoMm paiioHe, Hampumep b okoso 15 UT.
Brictprie Bapmanmu amrmmtynoit okono 0.5 wTn, nabmonaBmmecs okono 19 UT, He narot
OTKJIMKA B Pa3HOCTAX MOAYJS MHIYKIIMHM, U3MEPEHHOM B JIBYX ATHUX IIYHKTaX, 3aMETEH TOJBKO
MJIaBHBIM TpeHI. HekoTtopoe paznuyue B aMIUIUTYyJax €CTh TOJbKO B Bapvalusx okojo 21-
22 UT, rae B pa3HOCTSIX BUJHA Bapualus OJM3KOT0 mepuona ¢ amruiutynoit okono 0.2 #Tn. B
[[EJIOM Takas KapTHHAa TOBOPUT O TJI00AJTbHOM HCTOYHUKE Bapualliii, MacHITa0bl KOTOPOTO
NPKBBIIIAIOT PACCTOSHUE MEXAY IBYMsI YKa3aHHBIMH ITyHKTaMH, T.e. MX MarHUTOC(EpHO-

HOHOC(EPHOM MPOUCXOKICHHUH.

; : : P05
Y : > Cluartz-3EM

&F nT

-3
12:00 13:00 14:00 16:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 2300
uT1z207.20m0

=71 25: Hy=18838, £,=56030, F=55112

FeosTauanzaem ™

12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 2000 21:00 22:00 2300
UT 15-16.07.2010

Puc. 1.8. Cpasnenue sapuayuu noiHo2o 6ekmopa 2eo0MacHumHo20 noJis
Ha cmanyuu bavieasan (03. Teneyxoe) u na ucciedyemom oovexkme:
Ha 8epxXHell naHeau — Kpusble 8apuyull, 6HU3Y — PA3HOCMb UX 3HAYEHULL.

3a uccinenyemblidi mpoMexyTok BpemeHn 2008-2011rr Bapuanuu MakpOypOBHS HaMH

BBISABJIEHO HE OBILIO.

1.3.1. O Bo31eiicTBUM YeJI0BEKAa HA MATHUTHBIE BAPHALIMU MUKPOOObEKTa

B cBoeii paboTe Mo HM3YYEHUIO HEOOBIYHBIX MPUPOTHBIX SBICHUHA MBI HEOIHOKPATHO
pemany psx BOMPOCOB O B3aMMOJCUCTBUHM DJIEKTPOMArHUTHBIX TIOJIEM M OMOJOTHYECKUX
00bekTOB, BKIoUas u moaei [['Bozmapes, 2003; I'Bozmapes, Hypues, 2005; ['Bo3napes, 2004;
Amutpues 1998].

Hamu ObUTO BBISIBIIGHO XOPOIIIO 3aMETHOE YMEHBIIEHUE MATHUTHOTO TOJIS B TIPOMEKYTOK

BpeMeHu 12:44-12.45 (cm. puc. 1.9). B 310 Bpemsi psiioM C JaTYMKOM HAXOJWUJICS OIEpaTop

29



A. A.beréB, y xotoporo mpu ceOe OTCYTCTBOBAIM MAarHUTHBIC TMpeaMeThl. JlaTuuk

MAarouToMeTpa HaXO0AHJICA B IM HaZa YPOBHEM 3C€MJIN HCIIOCPCACTBCHHO HA/| MI/IKpOO6’beKTOM.

Kynaga POS-1
! !

T
— POS-1
— Quartz-3EM H

8F, nT

4 | | | | |
12:39 12:40 12:41 12:42 12:43 12:44 12:45 12:46 12:47 12:48
UT 12.07.2010

Puc. 1.9. Cpagnenue sapuayuu ceomacnumuozo nous Ha cmanyuu batieazan (03.
Teneyxoe) u nHa uccredyemom oowvexkme.

Taxum 00pa3zom, MHOTOJIETHSAA paboTa Ha TeppuUTOpUM bamagapckoil cuCTeMbl KypraHoB
[0 Mepe BO3pacTaHusi pa3HOOOpa3usi M KadyecTBa H3MEPUTENBHOM ammapaTypbl Bce Ooiiee
OTYETIINBO, ITOATBEPK1A1aCh reopusnyeckas YHUKaJIbHOCTb 00HapyKEHHOTO
MHUKPOreo(pU3nIecKoro o0beKTa. IJTO, MPEkKIe BCEro, YHHKAJIbHbIE aMIUIMTYJbl BapUalui
MarHUTHOTO MoJs (ThICSYM HTIT), HEOOBIYHO BBICOKOE pEarupoBaHUE Ha MPOXOXKICHUE I'PO3BI,
BBICOKAass OMOYYBCTBUTEIHHOCTh MAarHUTHOTO moJist (10 400 HTm). Ocoboe 3HaueHHEe UMEET TOT
(GakT, YTO «MarHUTHBIA JAWIONBY JIOKAJIM30BaH B Ipefenax reopU3MUeCKUX XapaKTePUCTHK
«CIIBOEHHOTO KypraHa». bosee Toro, m3y4aemblii AMIIONb, KaK IIOKa3ald MHOTIOKpaTHbBIE
U3MEPUTENIbHBIE  TMPOLEAYpPbI,  XapaKTEPU3YIOTCS  BBICOKOW  NCUXO(HU3UOIOTHYECKOU
aKTUBHOCTBIO. ECTECTBEHHO, YTO ATO HANpaBICHHE HCCIEIOBAaHUM JIEKUT B 00JacTH OHO-

MCIUIHUHCKHUX IMOCTAHOBOK 3aJa4 U MCTOAOB UX PCHICHUSA.

1.4. UccnenoBanue napaMeTpoB MArHUTHBIX aHOMAJINI KYpPraHoB

B nmocnennee BpeMsi, Kak MBI )K€ YIIOMHHAJIH, Te0(U3NIECKUE METOBI (3JEKTpOpa3BeKa,
MarHUTOpa3Be/IKa, 30HIUPOBAHNE IeopasapaMi) BCe MIMpPE NMPUMEHSIOTCS B apXEOJOTHYECKUX
UccIeOBaHMUAX. [ eopu3nuecKre moIxobl MO3BOJSIOT CYIIECTBEHHO CHU3UTH BPEMs PacKOIIOK,
a B psAe Cly4aeB — MOJyYUTh HH(OOPMALIMIO, HEOCTYITHYIO IPYyTUMH MeTonamMu. B wacTHOCTH,
IpY MPOBEJCHUU re0(pU3NIeCKUX CheMOK B Kapakonbckoit 1oarHe OblJI0 0OHApYKEHO HAIM4Ke
Ha KypraHax MarHMTHBIX aHOMaJIHW M YMEPEHHO IMOBBIIMIEHHOTO paauannoHHoro ¢ona [1]. C

YU4E€TOM MArduTO4YyBCTBUTCIIBHOCTH OpraHu3Ma 4YCJIOBCKAa MW aAKTUBH3HUPYIOIICTO ,Z[CﬁCTBHSI
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ciabblX 103 pajvaluy IMPEANoJIaraercsi, 4YTo MOJOOHBIE MAarHUTHBIE M paJHMAlIOHHBIE
CTPYKTYpPbl MOIJIM HCIIOJIb30BAaThCSl JUIsL JICUEHUS M TPOBEIACHUS OOpsIOBONH NpPaKTUKU
[Amutpues, [HutoB, 2000]. EcrecTBeHEH M HMHTEpec K METOAaM IOCTPOEHHUS MOJ0O0HBIX
AQHOMAJIMM CTPOUTENISIMU KyPraHOB.

B naHHOM SKCIEpUMEHTAIbHOM CLEHAapUU pPabOThl MPEANPUHATA MOMBITKA IMPOBECTH
MOJICJIMPOBAHUE MPUPOJHON AHOMAJIMM MArHUTHOTO TOJIS, CO3/1aBaeMOM KypraHoM, C y4eTOM
HEOJTHOPOJHOCTH pPAaclpeAe/iCHUs] MAarHUTHBIX CBOMCTB MAaTE€pUaJIOB, U3 KOTOPBIX IOCTPOEH
Kypras.

[Ipu nmpoBeneHMM pacyeTOB Mbl HCXOAMJIM M3 TOIO YTO, HAM HM3BECTHO HPHUMEPHOE
noctpoeHue Kypranos. CornacHo [Pynenko, 1953], npu cTpouTenbecTBe KypraHoB Ma3bIPbIKCKON
KyJIBTYphl B TPyHTE KOIanach siMa NpuUMEpHO 4 MeTpa TiyOMHOW NpPSMOYTOJbHON (HOpMBI
wiomanpo 51-55 kB.MeTpoB. [lo cTeHKaM 3aXOpOHEHHE OOKIAIBIBATIOCH OpPYyCOM, a CBEPXY
HACTUJIAJIACh KPBIIIA, HaJlT KOTOPOU CTPOMJICS KypraH. B manmpHeleM mpoucxoauino oopyiieHne
KPOBJIM U IpOCEelaHNe IpyHTa B LIEHTPaJIbHOW YacTu. B TeueHue mepBoil COTHU JIET B KypraHe
Moryia 00pa3oBaThCs JEAfHAs JIMH3A, NPUYEM B XapakTepe BO3HUKHOBEHUS JICISHBIX JIMH3
0CTaJIoCh MHOTO HesicHocTel. Kpome Toro, Kypranel noJBepraiuch rpaOUTENbCKUM PACKOIIaM,
IPU KOTOPBIX B HUX 3aKJIaJbIBAIMCh BEPTUKAIbHbIE UTYP(BI.

C ToOukM 3peHHs MarHUTHBIX CBOMCTB M MPOLECCOB IpPH CTPOUTENILCTBE KypraHa
oOpa3yeTcsi HEOJHOpOJHAas CTPYKTypa: Hampumep, JeJ sBIsSeTcs JUaMarHeTUKOM, a
BMEUIAIOIIMM TIPYHT MOXET HMMETh IapaMarHUTHBIE CBOMCTBA. 3a CUET 3TOT0 BO3HUKAET
3HAUUTENIBHOE HEOJHOPOIHOE pacHpelelieHhe MarHuTHOro nojsi. B psje ciiydaeB, BO3MOXKHO,
ObUIO M IPUMEHEHHE MarHUTHBIX MaT€pPHUaJIOB JJIsl CTPOUTENILCTBA HACKIIIH.

KonnyecTBeHHO OIIEHMM BO3MOXKHOCTh TIOSIBJIEHUS «MAarHUTHOTO Cliefa» B clyyae
3aroJIHEHHsI MorpedanbHON KaMepbl HEMarHUTHBIM MaTepuasioM. B mepBoMm mpuOmmxkeHun ee
MarHMTHOE I10JI€ MOXET OBITh ONKCAHO MOJEIbI0 OJMHOYHOIO AMIIONS, MAarHUTHAs MHIyKUUS

Ha OCH KOTOPOTO OIpeaessieTcs: popmyIioi

2B,

B:
Ho 4n-7° (18)

rae Pv— MarHUTHBIA MOMEHT, 7 - PACCTOSHUE 10 JUIIONS, K, = 4T - 107 Tn/m.

Hcnonb3ys 3T0 aHATUTHYECKOE MPHUOIIKEHHE, 10 aMIUIUTyAe yMeHbineHus noius (7 HTm)
MO>XHO OLICHUTh Pa3HOCTb MATHUTHBIX BOCIIPUMMYHMBOCTEH TpyHTa M Kamepsl. lIpunHaB, 4TO

PaCCTOAHKUE 10 LCHTpAa AUIIOIA PaBHO =4 M, NOJIY4YUM 3HAUCHUC JUIIOJBHOI'O MOMCHTA

P, =2A-m°. Tak Kak JIATIOJIbHBIA MOMEHT paBEH NPOMU3BEACHUIO HAMAarHUYEHHOCTH Ha
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oosem: P, = MV , orcroga npu oobeme kamepsl 200 ky0.M, moay4yaeM, 4TO HAMAarHUYEHHOCTb

M=0.01 A/m.
Onpenenutb pa3sHOCTh MArHUTHBIX BOCIPUMMYMBOCTEM BMENIAIONICH MOPOALI H

3aI0JIHEHHs TOrpebabHON KaMepbl Mbl MOKEM U3 (POPMYJIbI
M

AX= R
H, (19)

rae Ho=46.6 A/M -HanpsbKEHHOCTh BHEITHETO MarHuTHOTO mouist. Torma Ay =3 - 107*.
Cornacno [JlaapiauH, 2002] mMarauTHasi BOCIIPUMMYHUBOCTD IE€CKOB, TJIMH, aJEBPOJIUTOB
-5 3
HaxoauTcs B auamasoHe oT 10~ go 107 en. CHU, mis mMarMaTuyeckux MOPOJ MEHSETCs B
muanaszone ot 10 mo 107" en. CU. Takum 00pa3zoM, MoJTy4YeHHOE HAMH 3HAYEHUE COOTBETCTBYET
TUMIUYHBIM XapaKTePUCTHKAM OCAI0YHBIX MOPOJ], TO €CTh CO3JJaHUE B TPYHTE MOJIOCTH 00HEMOM
200 M°, 3amonHeHHOW HEMArHUTHBIM MATEpPHMATIOM, MOKET BbI3BATh MATHUTHBIE AHOMAIHU

amIuutyoi okoio 10 T
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Kyprad 1 ----

Kyprad 2 ----

Kyprad 3 ----
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Puc. 1.10. Macnummuvie anomanuu cucmemwl Kypearos 6 ooaune Copy. Mzonunuu nposeoerni
uepes 5 n1n. Ilpocnedxcusaiomes Konvyesvie aHOMAIUU, CEA3AHHbIE C Kypeanamu. B camom
Ce8epHOM, pACKONAHHOM Kyp2aHe Habno0aemcs OUnoibHAas CMPYyKmypa, no-6UOUMOMY,
CBA3AHHAS C NPUCYMCMBUEM MEMAIUYECK020 npeomemd.
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1.4.1. AHaJI0THsl MEKIY MATHUTOCTATHKON M 3JIeKTPOCTATUKOMI
ITpu oTcytcTBHM TOKOB cornacHo [[lonuBanos, 1965] T.e. korna
rot H=J=0 (20)
MarHUTHOE I0JI€ MOTEHIIMAIbHO, U MOXKHO YCTaHABIMBAThH CIEAYIONIYI0 (POPMAbHYIO CUCTEMY
AQHAJIOTUH MEXIy [apaMeTpaMu 3JEKTPOCTATHUYECKOT0 W MAarHUTOCTATUYECKOIro MOJEH:

NeKTpudeckuM cMmemenueM D, nHanpsokenHocThro nosid E, momspuzanmeit P, anexrpudeckum

noTeHaasoM %, JHUAICKTPUYECKONW TMPOHHUIAEMOCThIO &M MATHUTHOW HWHAyKIMeH B,

HAIMPAKCHHOCTBIO MArHuTHOI'O IIOJIA H, HaMaroHmd4€HHOCTBIO M, MargiuTHbIM CTaTHU4YCCKUM

IIOTCHIaJIOM Pu n MarHUTHOM MMPOHUITACMOCTBIO 4 COOTBETCTBEHHO

D = & ,E ~ B = u,H
P ~ u,M
E=-grad p ~ H = -grad ¢, (21)

Ota crcTeMa aHaJloruii Beeraa (opMajabHO BEpHA B YCIOBUSAX MEIJICHHO M3MEHSIONIIUXCS
nosieii. OTIUYMe MarHUTHOTO TIONISE OT TMOJISE DJEKTPHUUYECKOTO (OpMaiabHO 3aKIIOYaeTcss B
OTCYTCTBHE CBOOOJHBIX MAarHUTHBIX 3apsaoB (mockoiibky divB=0). Uto kacaercs CBSI3aHHBIX

MarHUTHBIX 3apSA0B, TO OHU ONPEIEISIIOTCS POPMYJIIOit

div (uoH )= —div(u,M )= p,, (22)

rac Pum - TIOTHOCTH CBA3aHHBIX MAIrHUTHBIX 3apsa/10B (GCTGCTBGHHO, 9TO (bHKTI/IBHI:Ie 3ap51;[51).
Taxum 06pa30M, A MOACIUPOBAHWA MArHuTHOIO IIOJIA IMPU OTCYTCTBUHM TOKOB MOYKHO

UCIIOJIb30BaTh YpaBHEHUS dieKTpocTaTuku (ypaBHeHue [lyaccona).

1.4.2. KosiuyecTBeHHOE MO/IeJIMPOBAHUE MATHUTHBIX AaHOMAJIUI KYPraHoB

MaruuTtHas CTpyKTypa KypraHa OINMCBHIBaeTCs cieayromeil mozaensto. IlycTte BepxHee
HOJYIIPOCTPAHCTBO HE MMEET MarHUTHBIX CBOMCTB (4 = 1), a B HMKHEM MOJYNPOCTPAHCTBE, C
napaMarHUTHBIMU CBOMCTBaMHM (41 > 1), HAXOQUTCS JIMH3a HEMAarHUTHOTO MaTepuana (o2 <ii).
Torma, cormacHo PyneHko, Hachllb COOpYXajlach W3 BBIKOIIAHHOM 3€MJIM, €€ MAarHUTHbIE
CBOICTBA MOXHO CUMTATh aHAJIOITMYHBIMU MarHUTHBIM XapaKTEPUCTUKAM IPyHTA.

Pemrenue 3amaun oCyIiecTBIsUIaCh B ITAKETE MaTeMaTHUECKUX MoienupoBanus Matlab mpu
IIOMOIIM TaKeTa NPWIOKEHUN A pewmeHus aup@epeHIualbHbIX YpaBHEHUH B YacCTHBIX
npousBogHbix PDEToolbox. [Ipu sToM ucnons30Bajioch MNpPUIIOKEHUE ISl pelleHus 3amad
3JIeKTpocTaTUKU. ['eomeTpus 3agaun npeacrasieHa Ha puc. 1.11. I'imyOuna norpe6anbHOMN sIMbI —
4M, mmpuHa — 7 M, BbICOTa KypraHHoi Haceimu 1.5 M, paguyc 12 m. Ilpu 3TOM Ha OOKOBBIX
IpaHULAX pacueTHOW 00JacTH MCXOAS U3 OAHOPOJHOCTH MOJS BJAJIM OT KypraHa 3aJaBalliCh

rpannyHelie ycioBusi Heiimana:
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grad ¢,, -n=10 (23 a)
I7I€ N - BEKTOP HOPMaJIM IPaHULIBI.

Ha ropu3oHTanpHbIX rpaHuIax 3a1aBajIMCh YCIOBUSA 10 J{MpUXiie HA HUKHEW IPAHMIIC:
Pu =0, (23 6)
Ha Bepxneit rpanune
Py = 884.8A . (23 B)
JlanHble 3HAYEHUS TOTEHIMANA BBIOMPATNCH HCXONS W3 HM3BECTHOTO 3HAYCHHUS €ro
rpagueHTa — HANPSOKEHHOCTH MarHuTHoro moiis (H=46.6 A/M) W BepTHUKaILHOTO pa3Mepa
pacueTtHo# obmactu (19 m).
B BepxHeit 061acTH MarHuTHas MPOHUIIAEMOCTD |l IPUHUMAJIACh PaBHOM 1, JUIsl TpyHTA L
= 1.001, mna morpebampHOM simMbl 4 = 1.0001, Takum o00pa3om, pa3HOCTh MAarHUTHBIX

BOCIIPHIMUMBOCTeH coctaBisteT Ay =9-107. BpIOOp HaHHBIX 3HAYEHWH NPOHHIIAEMOCTH

JIOBOJIGHO YCIIOBEH, TaK KaK CaM pacyeT BBITOIHACTCS C LENbIO BBISBICHUS MPUYUHBI HATAIHS
KOJIbLIEBOM aHOMAJIMU B OKPECTHOCTH KypraHa Ha KaueCTBEHHOM ypOBHE.

Pacyer mpoBomwics s TpeX pasiUYHBIX T€OMETPHUil: B MEPBOM CIy4yae YUYUTHIBAJICS
addekT 3amomHeHuss SMbl clabOMarHUTHBIM MatepuanoMm (puc. 1.11a) 6e3 ydera BIUSHUS
HAChIMIK, BO BTOPOM paccMaTpuBaIOCh BiMsiHUE Hackimu (puc. 1.110), a B Tperbem — o0a
a¢pdexra BMecte. Ha pucynke 1.12 mokazano BiussHuE (GOPMBI HACBIMH: YYTCHO HAJTHMYHE
MpoBaja B LEHTPAIbHOM YacTH MPHU OTCYTCTBUH 3P (HeKTa KaMephl.

Kak BuaHo u3 pucyHka 1.11B, Hag KypraHom, siMa KOTOpPOTO 3allOJHEHA HEMAarHUTHBIM
MaTepuaiioM, HaOJ0JaeTcss 30Ha OCNabJeHHWs MarHUTHOTO TOJs, a COOKy OT HEero - 30Ha
yCHIIeHHOTO ToJisi. B pe3ynbpTaTe BOKpYTr KypraHa BO3HHMKAeT KOJIbLIEBasi aHOMAJIUS aMILUIUTY 0N
6 HTn. Takum obpazom, /Ui COTIacOBaHUs pacyeTa ¢ aMIUTUTYI0M KoJblieBol aHOMaiuu B 20-
25 "Tn cormacHo moneBbIM U3MepeHUsM (cM. puc. 1.10) HeoOXoAMMO YBEIWYHUTH Pa3HOCTb

MarHUTHBIX BOCIIpUUMUYUBOCTENl Ay B 3-4 pa3a. 3aMeTuM, YTO 30HA yCHJIEHUS HAYMHAETCs Ha

Kparo HeMarHUTHOW nuH3bI. [Ipu comoctaBnennu pazmepa obaacTu ocnabIeHHOTO MO Ha PUC.
1 (6x12 M) ¢ pasMepamu norpebabHO Kamepsl coracHo Pygenko (npu muomanu 50-55 m? —
OKOJIO 7M) MbI BUAMM Hemoxoe coryacue. CrenoBarenbHO, MOKHO HPEANOJOXKUTH, YTO
KOJbIIEBasi aHOMAaJiMs BO3HHMKAeT B pe3yibTare 3allOJIHEHUsl TOrpedalibHOM  KaMephl
HEMarHUTHBIM MaTEPHUATIOM.

B cnyuae, ecnmu MekIy MarHMTHBIMH CBOWCTBAMHU SIMBI M TpPyHTa HET pa3jiHuui,
HaOJII0aeTCsl yCUJICHUE TIOJIA Ha KypraHe aMIuiuty1oit 6onee 8 vl (puc. 1.116). 3ametum, 4to
Ha OOJBIIMHCTBE KypraHoB HabOmomaercs ycuneHue mnois [JlaBpentseB u np., 2004; JImutpues,

Hsatnos, I'Boznapes, 2005; [Imutpues, 1998].
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Puc. 1.11. Pacnpedenenue nanpsaxiceHHOCMU MASHUMHO20 NOJISL 8 MOOEIU KyPeaHa. a —
aghghexm 3anonnenus nocpedANbHOU AMbl HEMASHUMHBIM Mamepuaiom; 6 — aghghexm nacvinu, 6
— cymmapnviil d¢pghexm. Maznumnas npoHuyaemocms 6epxne20 NOIYNpoCmpancmea (= 1,

epyuma ;= 1.001 , noepebanvuoii kamepol p2= 1.0001. Unmepsan medxcoy uzorunusmu

coomeemcmayem ImA/m (1.2 nTn).
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Puc. 1.12. Pacnpedenenue HanpsjiceHHOCMU MASHUMHO20 NOJIA 8 MOOeNU KYP2aAHa ¢ NPOBALOM.

Maenumnas nponuyaemocms gepxue2o noaynpocmpancmea = 1, epynma = 1.001.
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Humepesan meancoy uzonunuamu coomeemcmeyem ImA/m (1.2 nTn). Boicoma xypeana 1.5 m,
enyouna nposana 0.5 m.

Kakx BugHO m3 cpaBHeHUs pacueToB, d(dekt Hackimu U APPeKkT morpedarbHON SIMBI
SBIISIOTCS MTPOTUBOOOPCTBYIONIMMU, U B CyMME OHU CTJIQXKUBAIOT IPYT JpyTa.

Heo0xoaumMo OTMETHTH, YTO HAIl pacyeT BBINOJHEH B JIEKAPTOBBIX KOOPAWHATAX, B TO
BpeMsl KaK KypraH MMeeT LWIMHIPUYECKYI0 CUMMETPUIO, U MO3TOMY JIaHHBIH pacueT MOKET
UMETh TOJIBKO KaUeCTBEHHOE COTJIache C pe3yJibTaTaMU MOJIEBBIX U3MEPEHUH.

[Ipu MomenupoBaHWU TOJNSL KypraHOB MbI CTOJKHYJIMCH C T€M, YTO JaHHAas 3a/ada, Kak
mro0ast oOpatHas 3amada reodusuku [Jstmos, 1998], B o0miem ciaydae OAHO3HAYHOTO PEIICHUS
He umeeT. KOHEYHO, TEOPETMYECKHM MOYKHO HAUTH MHOXECTBO PAa3JIMYHBIX pPacHpeneaeHUui
MCTOYHUKOB, CO3JAIOLIMX BO BHEIIHEM IPOCTPAHCTBE OJHO W TO Y€ MAarHUTHOE IIOJIE.
[TprmMepom ATOrO MOXKET OBITH pUC.3, HA KOTOPOM MPEACTABIEH pacyeT Mol KypraHa ¢ y4eToM
npoBajna B Hachli. Kak BUIHO W3 pUCYHKA, B 3TOM CiIy4ae HaJ KypraHOM TOKe HaOJromaeTcs
KOJIbLIEBasi AHOMAJIMSI MarHUTHOTO TOJIS: yCUJIEHUE MHIyKUUU Ha rpeOHe Ha 8 HTn (Ha BbIcoTE
IM OT TOBEPXHOCTHU MOYBKI) U 3aTEM Oclla0JIeHUE K IeHTpY Ha 4 H11 — mpu oTcyTcTBUU YD PeKTa
norpebaigbHON siMBL. TakuMm 00pa3oM, CXOAHBIE KApTUHBI MOTYT OBITh MOJY4YEeH 3a CUeT
paznuusbiX dhdexToB. s BHECEHHs OOIBINECH OJHO3HAYHOCTH HEOOXOIMMa JOMOHUTEIbHAS
UHPOpPMAaLKs, B YACTHOCTH HEOOXOIMMO TPOBECTH H3MEPEHHE MArHUTHBIX XapaKTePHCTUK
MOpOJI, CararoluX KypraH M HaXOJSILMXCS B €ro OKPECTHOCTH, a Takke 0oJjee TIIaTelabHO
BBITMIOJIHUTH U3MepeHus: (GOpMbI HACHIIH.

Tem He MeHee, OTMETHM, UYTO IPUMEHEHHE reoPU3NIECKIX METOAOB MO3BOJISIET B TAHHOM
ciydae 0oJiee TOUHO ONpPENEINTh MOJIOKEHHE MorpedanbHON KaMephl, TaK Kak U B IEPBOM U BO
BTOPOM CJIy4yae OHa fBJIIETCS UCTOYHMKOM OTpHUIaTeNbHON aHoMmanuu. Hanpumep, Ha puc. 1.10
Cyld MO0 T'€OMarHUTHOM cheMKe, morpedaibHON KaMmepa pacrojio’KeHa He MO LEHTPY HaChIU
(oHa oOBeneHa MPSMOYTOJIBLHUKOM), a Ha €€ CEBEPHOM Kpaio. B M3I0KEHHOM paccMOTpEHUU
BONPOCa BO3HWKHOBEHHsSI Ha KypraHaX «MarHUTHBIX TeoMeTpuyeckux Quryp (3avacryio
KOJIBIICOOpa3HBIX) HEe yuTeH «3(dekT morpedanbHoil kamepbl». To ecTh ToKa HEe PacCMOTpPEH
BOIPOC O BIUSHUU Ha (U3MYECKUE TMOJIS pa3iaralouuxcs MorpedanbHbIX Ten (YeloBeKa,
*KUBOTHBIX). C ydeToMm pe3ynbTaToB (u3uku >¢pupa (B HAIUX TEPMUHAX: HEOJHOPOIHOTO
¢u3nueckoro Bakyyma) BO3JACHCTBHE HSHEPreTUKM U  HANpPaBICHHOCTH IPOILECCOB B
norpedarbHON KaMepe MOXKET OKa3aThCsl BEChMa CYHIECTBEHHBIM JIJISI CBOCOOPA3HOM JTUHAMUKA
U CTaTUKU (U3NYECKUX MOJjeil (B MepByI0 ouepeb MarHUTHBIX U 3JeKTpuueckux). Kpome Toro,
KaK BKpaTIe yXe ObUIO YMOMSHYTO, MOCTOSIHHOE BO3JeiCTBHE Ha crneuuduky Qusmdeckux
MOJIEW KypraHOB CO CTOPOHBI MOCeTUTEeNeH nroael u xuBOTHBIX [['Bo3gapes, 2003; JImurpues,

[uTos, 2000].
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1.5. Cymmupyomue 3aMe4aHus M0 pe3yJabTaTaM reOMarHMTHbIX H3MepeHu i

Mpl He BmpaBe AaBaTh 3aBEpUIAIOIIME BBIBOJBI IO CTOJb PAa3BETBICHHON TEMaTHKE, B
KOTOPOM NEpEeceKInCch, HEOKUJAHHO M JUIs Hac, JalleKo OTCTOALIME Jpyr OT Jpyra
IIO3HAaBaTeJIbHBIE BOIpockl. Ho B TOM-TO cocrout mHTEpec, 4yro uMeHHO llpupona ymeer
COEJIMHUThH HE COECAMHUMOE U OOBEAMHUTH HE 00BEIUHUMOE — MPEICTABUTh HAM JJISl U3YUYCHHUS
«COBEPUICHHO HEOOBIYHbIE M HEOOBSICHUMBbIE OOBEKTHI M MpoIecchl». bamramapckas cuctema
KypraHoB, KaK OKa3aJoCh, U SIBJISIETCS OJHOM W3 YHUKAJIbHBIX KOHLEHTPAaLUH HEOOBIYHOIO
TBOPYECTBA MPUPOJBI U YeaoBeKa. VIMEHHO 31€Ch Mbl BCTPETHIIN IIOKA HEMOCTHKUMOE [UIsl HAC
B3anMoJieiicTBUe (pru3nUecKuX moseil Onosoruuyeckoil 1 reopusnueckoi mpupoasl. Mbl yuniuch
(1 yunMcs) oOHapyXHBaTh M PETUCTPUPOBATH TOHKHE 3JEKTPOMArHUTHBIE B3aUMOJICHCTBUS B
reoIoro-reopu3nyeckor  cpefe, Kak BMECTWIMINE JKU3HEHHBIX MporeccoB. KypraHeble
COOpPY)XEHHUsS: MX TeOMeTpus U (U3MKA; UX «CTpaHHas» JIOKAIW3alus M OpUEHTaluus B
IOPOCTPAHCTBE; WX sIBHas M CKpbITas ¢opMa M HOpMa CYIIECTBOBAaHMS;, MX crHeuuduka
reou3NYecKUX TMOJeH — COCTaBISeT HEKOTOPBIH YYacTOK CHeUu(pUUECKOl TEeppUTOPHH.
Crienduika CIIOKHAS W MOCTOSHHO YCKOJB3alOIIas OT HAIMX HOPM M (OPM BOCIIPHATHS U
aHanuza. M, mo Bceld BUAMMOCTH, CyHIECTBYIOIIAsi CUCTEMa 3HAHUN PEabHbIX IIaMAaHOB MOYKET
IOPUOTKPBITh 3aBECy HaJ TEMU HE3PUMBIMHU JIOJI0O CYIIECTBYIOIIUMH OOBEKTaMH, KOTOpHIE
«CKUBYT» CBOEH crHenn(pu4eckoil >KU3HbIO, HESBHO BO3JCHCTBYS Ha 3JCKTPOMArHUTHBIE IOJIS
YeJIOBEKa BOIIEIIIET0 B CONPUKOCHOBEHUE C HUMHU.

A Tenepb Ha IPHUBBIYHOM S3BIKE HAYKH, IPHUBEIEM HEKOTOPBIM MEPEYECHb IOIYYEHHBIX
pEe3yJIbTATOB B SKCIEAULMOHHBIE U KaMepallbHbIE TIEPUO/IbI PAOOTHI:

1. IlpoBemena wmarHuTHas chemka wmacmraba 1:20000 B okpectHoctu bamanapckux
KypraHoB. BbIsBiI€HBl MarHuTHblE aHOMaduM amIudtyaoi oxomo 150 HTH,
HPEITONI0KUTENBHO CBSI3aHHBIE C FEOJOIMUECKHM CTpoeHHeM MecTHOcTH. Ha atom done
BBIICIISIOTCS AaHOMAIIMH aMILTUTY10M 10 30 HTJ1 y HEKOTOpPBIX KypraHoB.

2. OOHapy>keHa BBICOKasi aMIUIUTY/JIa CyTOYHOH Bapuanuu D-KOMIOHEHTHI KaK B aHOMaJIbHOU
30HE y MUKPOT€O(PH3NIECKOT0 00BEKTa, TAK U B OTHOCHTEIBHOM CIIOKOWHON 00CTaHOBKE.
Hauubrii  3¢ddext TpeOyeT AOMOMHUTEIBHBIX HUCCICIOBAHMM, TaK KaK MOXET
CBUJIETEJILCTBOBATD O Fe0(U3NUECKON crieu(HKe TOTUHBI.

3. IlpoBeneHo MoOJenMpOBaHME MAarHUTHOro mojs KypraHa. IlokazaHo, 4ro B ciyuae
3aMOJTHEHHS TOrpe0allbHOW KaMepbhl HEMAarHUTHBIM MaTepUaloM TIPH OTHOCHUTEILHO
BBICOKOW MarHMTHOM NMPOHHUIIAEMOCTH BMEIIAIOIIUX MOPOJ, B LICHTPE KypraHa BO3HUKAET

30Ha 0OCJIa0JIEHHOIO I10JIs1, 4 Ha Kparo HOI‘pG68.J'IbHOfI KaM€phbl — 30HAa YCUJICHHOT'O I10JIA. B
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pe3ynbrate GOpMHUPYIOTCSI MATHUTHBIC aHOMAJIUH KOJIBIICBOW CTPYKTYpHI. B citydae eciu
MarHuTHasT MPOHHUIIAEMOCTh Marepuana NOorpedanbHONM sSMbl HE OTJIMYAeTCs OT
XapaKTEePUCTHK OKPYKAIOLIETO IPyHTa B LIEHTPE KypraHa HaO0AaeTCs YCHICHUE MO, a
no kpasm — ocnabnenne (3pdext Hackmum). [lo ammuuTyae MarHUTHOW KOJIBLIEBOM

AaHOMAJIMKM TIPOM3BEJCHA ONEHKA PA3HOCTH MArHUTHBIX BOCIHPHUMMYHBOCTEH TPYHTa H
o -4
MmaTepuana morpebanpHoit kamepel Ay =3x107", 49TO COOTBETCTBYET THITUYHBIM

SHAYCHUAM JJIA TJIMH MECKOB U aJICBPOJIMTOB.

4. HOKa3aHO, YTO KOJbIIEBAass MarHUTHasd aHOMaAJIUA MOXKET OBITH IMOJIyd€Ha TaKXKC 3a CUCT
ydeTa 3¢ dexra mpoBanga HachU. TakuM 00pa3oMm, Uil MOTydeHUs: O0osee OAHO3HAYHBIX
BBIBOJIOB HEOOXOJMMO TPOBEICHUEC M3MEPEHHH MarHUTHBIX BOCIPHUHUMYHUBOCTEH TOPOI,
ClIararomux KypranHyro HAaCbIIlb, 4 TAKKC BMCIIAIOIIUX MTOPOA.

Pa3sMmruinmienus n MMPCANOJIOXKCHUSA, U3JIOKCHHBIC BO «BBCIACHUN) 3TOr0 MNPCIPUHTA, KaK
0Ka3aJIoch, Ha Hall B3NN, HE OBUIM YPE3MEPHBIMH M TO3BOJISIOT MPOBOIUTH JaTbHEUIIYIO

OPHUEHTAIMIO UCCIIEJOBAHUH 110 TaHHOMY MIPOQUIIIO.

1.6. U3MepeHue paaaniOHHOIO MOJIsI KYPraHOB

B 001m1eil coBOKYNMHOCTH 3a/1a4 10 KOMIUIEKCHOMY M3YYEHMIO CIIEHU(UKH IKOJIOTHYECKUX
CBOMCTB bamamapckoil CUCTEMbl KypraHOB MbI COYJIM YMECTHBIM OCYIIECTBUTH MPOCTEUIINE
U3MEpUTENbHbIE TPOLEAYPhl paguoMeTpHuecKux 3amepoB. He pacmornaras coBpeMEHHBIM
CIEKTPOM PAJMOMETPUYECKUX TMPUOOPOB MBI OTPAHUYUINCH TPUMEHEHHUEM CTaHAApPTHOTO
norickoBoro npudopa CPII-68-01. CnemnoBarenbHO MpeaBAPUTEILHOMY H3YUYEHUIO MTOIBEPTIOCH
raMmMma-u3JydeHue, a oojee MHPOPMOEMKHE 3aMephbl 10 PETUCTPAIIMU ITOTOKOB 3JIEKTPOHOB (-
U3Iy4YeHUe) U sifep renus (o-u3mydeHue) HaMy He TPOBOIUIIHCH.

Jlnst ysCHEeHUs paAWallMOHHBIX TIOJIEH HA TEPPUTOPUU H3YYaeMOW CHUCTEMBI KypraHOB
PEKOTHOCITUPOBOYHBIE PE3YJIBbTAThl Y-ChEMKH SIBISIOTCS YIOBJIETBOPUTEIBHOM MOACKA3KOU IS
MOCTAaHOBKM OYEPEJHbIX 3a/ad, C MPUMEHEHHEM COBPEMEHHBIX CpPEICTB KOMIUIEKCHOU
peructpauuu y- [ U o-u3nydeHuil. EcTecTBeHHO, 4TO HEOOXOJUMOCTh PaTUOMETPUYECKON
CBhEMKH BBITEKAeT U3 o0IIel (Hu3ndeckoil KOMIIEKCHOCTH M3y4eHus: Tepputopun. Kpome Toro
CaMOCTOSITEIbHO BAKHOW  SIBISIETCS  OKCIEPUMEHTAJbHAS TIPOBEpPKAa TPEANONIOKEHUS O
HEPAaBHOBECHOCTH U CMEUU(PUUYHOCTU pa3MEIEeHUsl PaJuOaKTHUBHBIX 3JE€MEHTOB Ha KypraHHBIX
COOPYXKEHHUSIX U pa3zHooOpasuu (oHa MEXKKYpPraHHBIX MoiocTei. Bce 3TH u3MepuTenbHbIE
BEJIMYMHBI, IO MEPE POCTa apXHBa MCXOJHBIX JAHHBIX (M UX MPOo(ecCHOHATBEHON 00pabOTKM)
MOTYT TIPHBECTH K HEOOBIYHBIM TIOCTAHOBKAaM 3aJad, BIUIOTh JO OOHApYXEHHs IPOIECCOB

XOJIOJTHOTO SIZIEPHOTO CHHTE3A.
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Jleno B TOM, 4YTO COBOKYHHOCTh MPOIECCOB MPOUCXOIANIMX B KaMmepax MorpedeHus
HAXOAATCSl «B HMH(OPMAIIMOHHOW TEHW», T.6 HET CUCTEeMATHMYECKOTO HU3YUYEHHS IPOIIECCOB
pasnokeHus: OMOJIOTUYECKUX OOBEKTOB (TelNa JIOACH, JKUBOTHBIX, pacTeHuid u T.1.). C yueTtom
npoiieccoB  dpupodusuku (0 uYeM KpaTKO U3IOkKeHo B paszzmene 1.1., B TepMmHax
«TOJSIPU3ALMOHHBIA (PU3NUECKH BaKyyM») Mbl BIIpaBe OKUIaTh, YTO CO3JATENI KypTraHHBIX
COOPYXKEHHUHM uMenu (M BUAMMO UMEIOT) MPEICTABICHUS O CIEKTPE MPOIECCOB MPOUCXOISAIINX
Ha TPaHUIIC BYX MUPOB: TPEXMEPHOI'O HAILIET0 U MHOTOMEPHOI'O MUpPa MPEIKOB.

Konuenuums 3pumbix (CBeUeHHMs], IIapbl, UCKPHl M T.II.) U, KaK OKa3ajl0Ch, HE3PHUMBIX
HEOOBIYHBIX 0OBEKTOB BUIUMO CBsI3aHA HE TOJBKO C T€OJIOTO-Teou3nyeckon crenudukoit, HO U
co crneuu(ukoil PUTyaTbHBIX MPOIECCOB U CIOKHBIMH OWOIIOTMYECKUMHU TMpOIEeccaMu B
norpebanbHOi Kamepe. Bce 3Tu mporieccsl, B CBOeH COBOKYMHOCTH, CO3JAlOT crienu(puieckue
MUKPOYCJIOBHS, KOTOpPbIE MU CIIOCOOCTBYIOT HEOOBIYHOCTH (u3nueckoro mnopsaka [Oryaus,
2001]. Bce em€ He sicHa «T€XHOJIOTHS» BO3ZHHUKHOBEHUS WJIM MCUYE3HOBEHUSI MEP3JIOTHBIX JIMH3,
MPOIIECCOB OOBOJHEHUS, U BO3HUKHOBEHHS BBICOKHMX TEMIEPATypHBIX T'PaJUEHTOB, KOTOPHIE

MOT'YT BO3HHUKATh HC 0e3 y4acTus paauOaKTUBHBIX 3JICMCHTOB.

1.6.1. MeToauka usmMepeHuit

W3mepenne pagualiMOHHOTO MOJS KypraHOB ObIJIO BBIIOJIHEHO IOJEBBIM PaTUOMETPOM
CPII-68-01 Ne 1850. TexHomorusi 3aMepoB paJIMOAKTHBHOTO TIOJIS ObLIa CTaHAAPTH3MPOBAaHA B
COOTBETCTBUU C PSAAOM TpeOOBaHUM K paJuOMETPUCTaM IPHU MOMYTHOM MOMCKE PaOaKTUBHBIX
AHOMAJIMI YpPaHOBBIX MECTOPOXKIEHUH. PaccTosiHue MexIy TOYKaMu 3aMepoB BapbHpPOBAIOCH
(cormacHo 1enu u pazMepam u3zydaeMoro ydactka) ot 0,2 m n1o 0,8 M. HermocpenctBeHHO Kaxkaas
TOYKa OTPAIIUBANIACH TISITh Pa3 C MATUCEKYHTHBIM BPEMEHHBIM MHTEPBAJIOM, TaK YTO Ha KayIbIi
3aMmep 3arpaurBanoch okoyio 30 cexkyHnna. [locie BeIOOpa ydyacTka MCClIeIOBaHUN MPOU3BOIUIIACH
paboTa 1Mo U3MEPEHHIO €T0 MIIOMAAN U HAMEYaTUCh MPOPUIN PaTUOMETPUPOBAHUS.

B cBsa3u ¢ HEOOBIYHOCTHIO TIOCTAHOBKM JIAHHOTO HCCJEIOBAHUS PAAHMOAKTUBHOCTH
KypraHoB HaMy ObUIa TIpUHATA MPOCTEHINAass CXeMa OoIpoca paJAWOAKTHBHOCTH (/Ba
OpPTOTOHAJILHBIX MPO(UIIS Yepe3 KypraH) U OCYIIECTBIISTIACh KOOpAWHATHAS (PUKCAUs yUacTKa C
nomotsio npudopa GPS Garmin Legend.

PagnomerpupoBaHne OCYIIECTBISIIOCH ABYMsI —OIepaTropaMu, (YHKLIHHM KOTOPBIX
CBOJMJIUCh K CIEAYIOIIMM OIEpanusM: MEpBbIil ONeparop Ha YCTAHOBJIEHHOM pacCTOSHUU
pacrojaraji ruiib3y paJdoMeTpa, a BTOPOH onepaTop ¢ MATHCEKYHIHBIM MHTEPBAJIOM CUMTHIBAI
MOKa3aHUsl paJiioOMeTpa, KOTOphbIe B JKypHaje 3amuchiBal NepBbIi omepaTtop. Ha teppuropuun

Bamanapckux KypranoB ObUIH IPOBEACHBI ChEMKH JIBYX KypIraHOB:
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- Kypran «y poporu» (momuna p. Tanaymka) auamerpoMm okoio 40 M; ompoc TOYek
npousBoAmiIcs uepes 0,8 M, KOTU4ecTBO OTCYETOB MO paarnoMeTpy = 500;
- «CIOBOEHHBIN Kypraw»(Tae Obul OOHApYKEH M M3y4yaeTcss MarHUTHBIA TUIonb), 250 M Ha
3amajl OT KypraHa «y A0porm», uaMeTpoM okoiio 30 M, onpoc TOYEK MPOU3BOAMIICS Uepes
0,2 M, KOIMYECTBO OTCUETOB IO paguomMeTpy okoio 750.
Taxoke ObUTH MU3MEPEHbI MPOU3BOJIBHBIC MPOMUIN MEXIY KypraHaMH C LEJbIO BBIACHEHHS
(OHOBBIX 3HAYEHUH PaAMOAKTUBHOCTH U3y4aeMOM TEpPUTOPHUH.
Kapra w3oiMHMII MarHuTHOroO ImOJIsI palioHa bamagapckux KypraHoB IIOCTPOEHA B
ArcView GIS 3.2. JlaHHple = paAWAIlMOHHBIX HW3MEPEHUNH 00pabOoTaHBl C  MOMOIIBIO
cTaTucTHUYeCKUX npoueayp nporpammubsix nakeroB MS Office, STATISTICA. I'eorpaduueckas

NpUBsA3Ka 0OBEKTOB HA PUCYHKAX BBINIOJIHEHA ¢ momonibio Google Earth.

1.6.2. AHa/IM3 pe3yJIbTATOB H3MEPEHUI PAJHALMOHHOIO 0JIsI

OO61muii pa3dpoc 3HaYEHUH, U3MEPEHHBIX Ha NPOQUISX, MPEBIIICHUE YPOBHS OTAEIbHBIX
TOUYEK B JIBa pa3a Bblille (oHa, OONbIINE IPAJUSHTH MEXAY COCEAHUMHU 3aMepaMu MOTpedoBain
CTIIQXKMBAHMS UCXOIHBIX 3HAYCHUHN paMOMETPUN TIPU UX CTAaTUCTHUECKON 00paboTKe.

C nomouipto t-xputepuss CTbIOEHTa BBISIBIEHO cTatucThdecku 3Hauumoe (p<0.01)
NPEBBIIICHHE YPOBHS PAAMOAKTHBHOTO M3IIyUeHHsI Ha KypraHax I10 CPaBHEHHUIO C (DOHOBBIM
panuousiydyeHueM, usMepeHHbiM B Jyarepe Kymaga. Ha pucyske 1.13  npeacrtaBieHsl
OpOCTEHIINe CTAaTUCTUKKA U3MEPEeHUH (CpelHue 3HAueHUs, CTaHAApTHbIE OTKIOHEHUS,
MUHHMMaJIbHOE M MaKCUMAaJIbHOE 3HAYEHUs) JUIA BCEX OOBEKTOB MCCIICAOBAHMS: «CIBOCHHBII
Kypral, KypraH «y jgoporm», narepb Kymanma. MHTepecHO, YTO C TOMOIIBIO t-KpUTEpHUs
CrprofeHTa Takke oOHapykeHo gocroBepHoe (p<0.01) oTimuune paaronusTydeHus, U3MEPEHHOTO

Ha Mpo(uiie 0r-ceBep «CABOCHHOIO» KypraHa, OT TpeX IpyIrux npoduiei.
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Puc. 1.13. Bapuayuonmuwlii pasmax, cpeonee u CmaHoapmHuoe OmKIoHeHue paouousLyyeHus,
U3BMEPEeHHO20 HA NPOPUIAX:
1 (B-3) — «cosoennvlliy Kypean HanpasieHue 80CMOK-3anao;
2 (3-B) — kypean «y 0opoeuy Hanpasienue 3anao- 60CMOoK;
2 (FO-C) — kypean «y 0opoeuy HanpasieHue 12-cesep;
1 (FO-C) — «cO80oennbilly Kypean Hanpasienue 102-cesep;
Jlazepv — npoguns 6 nazepe Kynaoa

OOHapyKeHHbIE€ CYIIECTBEHHBIE Pa3jIn4Msl OJAHO3HAYHO XapaKTEPU3YIOT HCCIIEIO0BaHHBIE
Kypranbl Kak 30HBI CIELHU(PHUUECKOro IMOoJs paJAuOaKTHMBHOTO u3idydeHus. IlomuepkHem, uTo
Kypranbl 00janaioT OoJjiee BBICOKMM CpPEIHUM YPOBHEM paJIualld, BBICOKMM pPa30pocoM
3HAYeHUH, MPUOIMKASICh B MUHUMYME K (DOHY, B MAKCHMyMe — K JIBYKPAaTHOMY HPEBBIIICHHUIO
(oHa, YTO BBI3BAHO XAPAKTEPOM CTPOUTEIBHOIO MaTepHaja M €ro KOMIOHOBKH. DOHOBBII
npoduib (3amepsl Ha Tepputopun jareps Kymnana) obmagaeT HaMHOTO MeHbLICH Bapuaruen
paznou3ITydeHHsl, OTCYTCTBUEM BBIPAKEHHBIX MPOCTPAHCTBEHHBIX JIOKATHU3ALINH.

B cBsi31 ¢ TeM, 4TO 3aMephl KypraHOB BEJIUCh HE I10 TUIOMIA/IN, & TOJIBKO OPTOTOHATHHBIMH
npopuiIssMH, B HACTOALUIMH MOMEHT HEBO3MOXXHO TOYHO OIPEAEIUTh IOBEPXHOCTHYIO
JOKAJIN3alMi0 I[EHTPOB PAAMOAKTUBHOIO U3JIydeHUss M ux npupony [bpynos, 2001;
Mexnynaponuasiii Konrpecc "CnaOble u cBepxcialOble MONs W H3IYYCHHS B OWOJIIOTHH U
menunuHe", cOOpHHUK Te3ucoB]. OJHO3HAYHO, MOXKHO JIMIIb yTBEPKIATh O HAJIMYUU TaKUX
neHTpoB. JlanpHeWHMe uccieAoBaHus (HampuMep, IUIOMIaJHBIE 3aMepbl C MAaJbIM IIaroMm)
HO3BOJIAT BBIABUTh «TOHKYIO» JIOKAJIM3alMIO, BOZMOXKHYIO IPUPOAY U (PYHKIMOHAIBHYIO POJIb
«TPUYYJUIMBOTO» TMOJS PaAMOM3NIydYeHHUs: KypraHoB. IIpumepHas kapTuHa Moy OJHOTO U3

KypraHoB IIpe/CcTaB/IeHa Ha pUCyHKe 1.14.
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Puc. 1.14. Ilpumepnas kapmuna paouayuoHHO20 Nos «COBOEHHO20» KYp2aHa
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1.6.3. Cymmupymoniue 3aMe4aHus 10 Pe3yJ1bTAaTaM PaJHAllHOHHBIX H3MepPeHN

HecmoTrpss Ha mpoOHBIN XapakTep MPOBEACHHOW HAMU pagUOMETPUM Ha OOBEKTaX
bamanapckoii cuctembl KypraHoB ObUIM TOJY4YEeHBl YAOBIETBOPUTENBbHBIE PE3YyJbTAThl,
NPUTOJIHbIE IS TIOCTAHOBKM 3a7au Oojiee TPYyAOEMKHUX U TIOJE3HBIX B OOIIEM KOMILIEKCE
UCCIIeIOBAaHMA. XapakTep 3THX 3ajad Obul oOo3HaueH B 2.1.; HO B HalleM ciy4yae Ba)KHO
MOTYCPKHY Th-O0HAPYKCHHBIE 3(PPEKThI «HEPAaBHOMEPHOTO (IO TUIOIIATN) pacHpeIeIICHUs
«TISITEH» PAJMOAKTUBHOCTHU M Bapualuil ©X UHTEHCUBHOCTH. OTMETUM Clleyollnee:

1) kypranam mpucyiia Ooyee BbICOKasi CpeqHssi HHTEHCUBHOCTh paJualliy MO0 CPAaBHEHUIO C

MHTEHCUBHOCTBIO MEXKYpPraHHOTO IIPOCTPAHCTBA;

2)  paaMalMOHHOE TM0J€ KypraHoB, KakK OBLJIO BBISIBICHO, XapaKTEPU3YETCs CIIOXKHOU

KoH(puryparmeit, 00bsicCHeHHE KOTOPOH TpeOyeT AeTAIbHON TJIOMATHON ChEMKH;

3)  ana oOHapyXeHHs NEHCTBUTENIBHON KapTUHBI «PaJUAllHOHHOTO KIMMaTa» U MOHUMaHUS

BKJIaJ]a PAJMAlMOHHOTO TMOJsI B OO0myl (QU3MKy TMoJNied KypraHoB Tpedyercs

Qg depeHIranbHas CheMKa Y- - U o-U3ITyYeHHH.

HNmenno nuddepeHnmanpHas pagualioHHas CheMKa KypraHOB IMO3BOJIMT MOHATH (PU3UKY
MPOIECCOB B MorpedaibHON KaMepe, KOTOphIe U 33Jal0T CrenupuKy KypraHHbIX (DU3HUECKHX
nosieli. COBEPIIEHHO OYEBHUJHO, YTO I103HABATEJbHBIE IOAXOJbl IIAMAaHOB K O3TUM IOJSM
BCKPBIBAIOT ~ MCUXO(QHU3MUECKWE U  NCHUXO(U3HONIOTHYECKHEe HabOpbl  MPOIECCOB IO
UHPOPMALMOHHBIM CBSI3AM C «TeM Mwupom» (Mwupom mnpenkoB). I B 3TOM OTHOIICHHH
COMpSKEHHE HAy4YHBIX METOJOB M IOJXOJOB C II03HABATEIbHOW EMKOCThIO IIaMaHOB Ha
TeppuTopun bamagapckoi cucTeMbl KypraHoB yKe JajeKo yIUIo 3a «HyJeBoi 3Tam». Kak u Bo
BCEM COBPEMEHHOM MHpE, 37IeCb Mbl, HATOJKHYBIIUCh, OCTAaHOBWIMCH. be3 QuHaHCOBBIX
npruoOpeTeHN paJMalMOHHBIX TPUOOPOB HOBOTO IOKOJCHHS JAJNbHEHIIee MpPOJABHKCHHE
IIPOCTO HEBO3MOXKHO. Tak miM WHaye, BHIOOP TEPPUTOPHUM ISl HOBOTO MOJXOJAa B M3YyYEHUU

(1)I/I3I/I‘{CCKI/IX nojieu KypraHHBIX CUCTEM OKa34aJICAd BECbMa YAaUHbIM U JJIA JAJICKHUX ICPCIICKTUB.
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2. HIOUCK BUOJIOTHYECKOI'O PEAI'MPOBAHUA

2.1. Iloka3aTeJid reMOJAMHAMHUKH NPH padoTe HA KypraHax cKu@cKoi 3moxu
pacnoJio:keHHbIX HA Tepputopuu Kom-Arauckoro u OHryiauckoro paioHoB
pecnyOauKku AJTai
I/I3BGCTHO, 4YTO HCKOTOPBIC USMCHCHUS PUTMA CEpAlia ABJISIFOTCA PE3YyJIbTAaTOM IIPAMOTO ﬂeﬁCTBHH

BHEIIHUX (PaKTOPOB. BONBIIMHCTBO TaKMX PEaKIMii UMEET CIOXKHBIA pedIeKTOPHBIA MEXaHU3M,
pacumdpoBanHbi Uk wactuaHo [[Ipoccep, 1978]. BaxHoii mepeMeHHOW CepAeUHO-
COCYJIUCTOM CHCTEMBI SBIISIETCSI MUHYTHBIM 00BEM cepla, KOTOPbI MOCTOSHHO PEryIupyercs
TaKUM 00pa3zoM, 4TOObI CEepIEeYHO-COCYAMCTasi CUCTEMa MOIJIAa yIOBJIETBOPUTH TPAHCHOPTHBIE
NOTPeOHOCTH OpraHU3Ma B KOHKPETHBI MOMEHT BpemenHu [lyOoposckuii, 1999; Mopwman, 2000].

Panee Hamu BBICKA3bIBAJIOCH MPEANOJIOKEHHE O BO3MOXXHOM BIUSHUU OOBEKTOB
KyJIbTYPHO-UCTOPUYECKOTO HaclIeAusl Ha INPUKU3HEHHBIC IIPOLECCHl OpraHU3Ma 4YelIOBEKa,
HaXOJAIIErocss B HENOCPEACTBEHHOM ONM30CTH OT HMX M NpPU KOHTaKTe ¢ HUMHU [BOpoHKOB,
2006]. B cBsi3u ¢ BbICKa3aHHBIM MPENOJIOKEHUEM LETbI0 HACTOAILIETO UCCIEIOBAaHUS SBHIIOCH
u3ydyeHue QyHKIUOHAJIbHBIX MEPECTPOECK IeMOJIMHAMUKHU YEJIOBEKA B Ipoliecce NpeObIBaHNs Ha

KypraHax CKH(CKOMH dTOXH.

2.1.1. 3agauu uccaenoBaHus

1. OueHuTH peakUUIO CHUCTEMBI KPOBOOOpAIIEHHS BO BpeMs HPUCYTCTBUS Ha KypraHax
ckudckoii snoxu B Kormr-Arauckom paiione.
2. OueHHUTH PEAKIMIO CHUCTEMbl KPOBOOOpAlleHHs BO BpeMs MPUCYTCTBUS Ha KypraHax

ckudcekoit snoxu B Kapakonbckom napke OHTy1alickoro paiioHa.

2.1.2. KOHTI/IHFCHT, nmporpaMma 1 ME€TOJAbI UCCJTCT0BAHUA

HccnenoBanust mpoBOAWINCH HA TEPPUTOPUHU NBYX paiioHOB Komi-Aradckom (¢ mepuoaa
21.06.2006 mo 04.07.2006 r.) u Onrygaiickom — Kapakonbsckuii mapk (B nepuz ¢ 11.08. 2007 no
15.08.2007 1). OGa paifoHa TpeACTaBICHbl CEPUSIMH KypraHoB, B TOM YHCIE€ KypraHamu
CKU(cKOW 53MOXM C MpU3HAKAMU COBPEMEHHBIX pPUTyalbHbIX KOMIUIEKCOB. Ilpu BbIGOpE
NPEANOYTEeHNE OTJABAJIOCh TEM U3 HHUX, HA KOTOPBIX IPUCYTCTBOBAIM CJIEIbI OOPAIOB, a TAKXKE
CJIe/Ibl COBPEMEHHBIX PUTYAJIbHBIX BBIKJIA/IOK, Kep/eH, KOCTel TOMAaIIHUX KHBOTHBIX.

B skcnepuMeHTe NpUHUMAIM ydacTue B IepBoM ciydae (3xcneaunus - Kom-Araduckuit
paiion 2006 r) — nBa myxuunbsl IIIAB u BEI', oTHeceHHble 1O BO3PACTHBIM KPUTEPUSAM KO
BTOPOMY 3p€JIOMY BO3pacTy, ojiHa keHmHa BOC — nepBoro 3pesioro Bo3pacta v ojiHa AEBYIIKA

BAE. Bo BropoMm cnyuae (3xcneaunus B Onrypaiickuii paiton 2007 r.) cocTaB 3KCHEAULINAU
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MOTMOJTHUJICSL €€ OJTHUM COTPYAHUKOM — >KeHIIMHOM BMIO oTHEceHHOU K mepBOMY 3peiomy
BO3pacTy.

IIporpamma wuccrnenoBanust B Kom-ArauckoMm pailoHE€ HECKOJIBKO OTIMYagach OT
nporpammsel B Kapakoiabckom napke, ¥ NpoxXoauia 1o CIEAYIOIMEMY allfOPUTMY:

Ypom (07 %) crycrs 10-15 MuH OTBOAMMBIE HAa YTPEHHHMI TyajeT NMPOM3BOAMIN TpeX
pa3oBbIe U3MEPEHUs YacTOThI cepaeunbix cokpamienuit (HCC) u aprepuansHoro aasienus (AJl)
B TOJIOKEHUM CHUsSl TPU TOMOILIM 3JIEKTPOHHOTO TOHOMETpa simoHckod (upmbr AND. 3artem
npumepro B 10 3°-11 % tpex paszosoe usmepennme Ha Kyprane. PaspblB BO BpeMEHHM MEKIy
u3MepeHusiMu onpenensics teM, uro kpome YHCC u AJl cHumancst psia Apyrux mnokasaTesei,
KOTOpBIE HE BOILIU B JaHHOE coobimieHue. Kpome Toro, yacTh BpeMEHH yXOAMIA Ha TO YTOOBI
noOpaThCsl 10 KypraHa, Tak Kak 0a30BbIi Jlarepb, Kak MpaBWIoO, Haxoawsics Ha 2-3
KAJIOMETPOBOM YJAJIIEHUH OT H3YYaeMBIX OOBEKTOB. Takoi alropuTM BBIICPKUBAICA IS
KypraHOB pacIiojoKeHHbBIX B bap-Oypra3bl 0003Haue€HHBIX Ha pUCYHKE 9, OykBO# B pamouke b-1
u b-2. Cnexyer oTMeTuth, 4yTo H3MepeHus GU3MONIOTMUECKUX TMOKa3arenei Ha bap-Oyprasel B
TepBBIii IeHb npedbiBanus b-1 MPOBOAMIKCH €lE U BO BTOPYIO MojioBKHY jaHs ¢ 14 % kontpons
u 15 % na xyprane. Ilpu 3ToM Kyprasbl, BHICTYNAlOIUe Kak (akTopbl, B IEPBYI0 M BTOPYIO
MOJIOBUHY JHS BBIOUPATTUCH pPa3HBbIE.

Anroput™m u3MepeHnii Ha KypraHax B CeObicTee ObLI HECKOIBKO WMHOHM. Tpex pazoBoe
cHsiTUE (POHOBBIX 3HAUEHUH (KOHTPOIB) YTPOM, 3aT€M LIECTh U3MEPEHUN HEMOCPEIACTBEHHO Ha
KypraHe B MHTepBasie uepe3 Kaxaple 10 MUHYT u crycTs 15 MHUHYT mocie BbIXoJa ¢ Kyprasa.
OrnrcaHHBIA aNrOpuTM OTHOCHWIICS K KypraHy Ne 1 (HOMep KypraHa BBIOpaH MPOHM3BOJIBHO) Ha
pucynke 9 o6o3znauen OykBoi (C B pamouke u mudpamu 1,2,3). Crenyroimee u3MepeHHue B
CeOpicTee TPOBOAMIN BO BTOPOW TMOJOBHHE IHS AJI 4ero ObLT BbIOpaH pUTYalbHBIM KypraH
ckudekoii smoxu. B 13 3 xonrponsusie msmepenus, 14 % — 15% wgacosoe npucyrcreue Ha
kyprane u 16 xoHTpombHble 3aMepbl mHocne KypraHa. OTMETHM elle OIHY JeTalb
XapaKTEepHYIO JIJIs mporpaMmMbl u3Mepennii B Kom-Arauckom paitone. Bee nmokasarenu B nepBoit
MOJIOBUHE JHS MPOBOAMINCEH C UCKIIOYEHUEM MPUHATUS nuiy. [IpreM iy ocymecTBisuics B
nepuon ¢ 12 % - 13 % Takum 06pa3om, Bce y4acTHMKM DKCHEPHMEHTA HAXOJWIHCH B
OJIMHAKOBBIX YCIIOBUSAX U COOIIOAIN OJIMHAKOBBIN PEXXUM JTHS.

[Iporpamma u anroputm uccinenoBanus B KapakonbckoMm napke OHryaaickoro pailona:

Vrpom (07 %) cmycrs 10-15 MuHYT mocie MoabeMa M BPEMEHH OTBEIEHHOTO JUIS
YTPEHHEro TyajieTa B 0a30BOM Jlarepe Y4YacTHUKU OSKCIIEPUMEHTa B TEUYEHUE OJHOTO 4Yaca B
uHTepBajie yepe3 Kaxzable 10 MuUHYT B mosiockeHuu cuis cHuManu nokasarenu (HCC) u (AD)
Ipy  TIOMOINM DJJIGKTPOHHOTO ToHoMeTpa ¢Gupmbl AND.  JlaHHBIA TEepHO HM3MEpPEHUS

KJaccu(uIUpoBalIcs Kak — KOHTpousb. Jlanee He Hapymias BHIOpaHHBIM alnropuT™M, U3MEpeHHe
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IIPOBOJIMIM HEMOCPEACTBEHHO Ha Kyprane. BpeMs MexIy KOHTpOJIEM M HM3MEPEHUSIMH Ha
KypraHe BbLICPKHBAJIOCH MPUOIU3UTENBHO B MpeAeNaxX ABYX YacoB IUIIOC — MUHYC 15 MUHYT.
Takoil MpoMeKyTOK OIPEENISIICS TEM, YTO OJIMH Yac yXOAWJI Ha PUTOTOBJIEHUE U IIPUEM ITHILH,
BTOPOU Yac yXOAMJI Ha TO, YTOOBI JOOpaThCs 10 MECTa PACIIONOKEHHSI KypraHa. 3aBepIiaroiiuM
3TAllOM €KETHEBHOTO JKCIEPUMEHTA SBILIOCH HM3MEpPEHUE BCE TEX JKE€ IapaMeTpoB 3a
npenenaMu (1Mocie) KypraHa, Kak MpaBHIIo, B 0a30BOM Jiarepe, 1Mo BPEMEHH CIYCTs OJHMH 4ac.
Bba3oBelif nareps pazdouBagy Ha yAaJeHUU OT KypraHoB 2 — 3 Kwiomerpa. Takum oOpa3om, Bce
YYaCTHUKHM OJKCHEPUMEHTa TaK €, KaK M B MpeAblaylied SKCHEeIUIUU HaXOIWINCh B
OJIMHAKOBBIX YCIIOBUSAX U COOIOANIN OJIMHAKOBBIN PEXXUM JTHSI.

Hcxons m3 aHHBIX TOJMYYEHHBIX MO Pe3yibTaTaM U3MEpeHuid B skcneaunuu no Komi-
ArauckoMy pailoHy, paCCUMTHIBAINCH CPEAHHE OOIIETPYNIOBbIE 3HAYCHUSI MUHYTHOTO 00BbeMa
kpoBooOpamenuss (MOK) wu, ynmapseiii o0bem cepana (YO), a Takke CpeaHETPYIOBBIC
cTaHJapTHBIE OTKIOHEeHHsS. [lo pe3ymbraram m3Mepenuit B KapakonbCKOM Mapke MOJ00HbBIC
BBIYHMCIICHHS] PACCUUTHIBAIMCH MHAUBUAYAJIBHO JUJISl KaKJOr0 y4yacTHUKA skcneaunuu. Cpennue
BEJIMYMHBI M10/IBEPTATNCh 00pabOTKe HelapaMeTpUYeCKUMH METOAAMU CTATUCTHKH MTPH MTOMOIIN
nakera aHanuza STATISTICA 6.0 Ha BO3MOXXHOCTb pa3iM4Mil C HCIOIb30BAHUEM KPHUTEpUS

Wilcoxon Matched Pairs Ttst, Mann Whitny U Test.

2.1.3. Pesyabratsl ucciaenoanus (Kom-Arauckuii paiion)

N3BectHo, uTo B mokoe MOK MoxeT MeHsAThCS B Tipezenax oT 4-5 Ji/MuH, mMpu 3TOM B
HOpMe OH cocTaBisieT 5-6 n/MuH. [Mopman, 2000]. [Tonyuennsie pedynstatel MOK B MOMeHT
NPUCYTCTBUS Ha KypraHax ckugckoro BpemeHu B Komi-Arauckom paifoHe npencTaBieHHBIC Ha
pucyske 9. (b-1, b-2, C) yka3bIBaloT Ha TO, YTO BO BCEX ClIydasX 3HAUEHUS HE JTOXOAMJIHU 0
HIDKHEH BeJIMYMHBI HOPMBI IPUBEACHHON BbllIe. [Ipy 3TOM HEmocpenCTBEHHO Ha KypraHax Iio
aubo yBennuenue kpoooOpamenus (b-1) u (C) unu cHukeHue Ha BTOPOM IO MPHUCYTCTBHIO
kyprane B CeOpictee (C). YBenuuenue kpoBooOpamienus Ha Kypranax (b-1) y yuacTHukoB
IKCIEPUMEHTA PEaIN30BBIBAJIOCH 3a CYET YBEJIMYEHHUS YacTOThl CEPAECYHBIX COKpAIECHUH.
Bospactanne B mepBoM ciaydae UCC compoBOXAANOCh CHUXKEHHEM MapacUMIATHYECKOTO
BIusHUA ¢ -42,9 no -6,3 y.e. M MNOCIHEAYIOIUNA CUMIIATUYECKHN KOHTPOJIb CO CTOPOHBI
BEreTaTUBHON HEPBHOU cuctemsl 2,2 - 16,6 y.e. Bo BTopoM ciay4ae. Bropas cepus KypraHos Ha
(b-2) BrI3Bana He3HaunTenpHoe cHKeHHE MOK.

[Tocemenun kyprana Nel B mommue p. CebOpvictelt pucyHok 2.1 (C), cmocoOGCTBOBaIO
NOJbEMY 3HA4eHHUH KpOBOOOpAIEHHsI M CHI)KEHHE ITaHHOTO MOKa3aTess 3a ero mpeieiaamH.

VYBennuenne u cHmxenrne MOK B 1aHHOM cilydae CONpPOBOKIAIOCh HE3HAYUTEIBHBIM POCTOM

YCCu YO.
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g MOK - pomyTHEIR 065 eM kpoeoobpamerma; ¢ - UCC - yacToTa cepoeyuHbIX COKpAIMeHInT, A —V(Q - YOAPHEL 06T eM cepara

E1 E-2
1 - Bap-Byprazs (04.08.06 08:00) xoHTpo1S; 1 - Bap-Byprasst (05.08.06 07:00) xoHTpoIs; 1 - Cebzrceri (07.08.06 07:00) xoHTpOIE;
2 - Bap-Byprazs (04.08.06 11:00) Ha kyprasax; | | 2 - Bap - Byprazs (05.08.06 10:30) 5a xyprasax.| | 2 - Cefrrcredi (07.08.06 08:45-09:45) ma xyprame Nel;
3 - Bap-Bypraszet (04.08.06 14:00) xouTpoms; 3 - Cebprereil (07.08.06 10:00) moce kyprasa;
4 - Bap-Byprazsr (04.08.06 15:00) ga kypraue 4 - Cebrrctert (07.08.06 13:30) xoHTpom:;
% - Cebrrcreri (07.08.06 15:00) ga kyprame No2;
6 - Cefrrcreri (07.08.06 16:00) mocme xyprama.

3, X,4,0,e4 - p<0,05; ++¥v— p=001.

Puc. 2.1. Munymuwiii 00vém kposoobpawerus (MA1./MUH) Y4aCmHUKO8 IKCHeOuyuy npu
pabome Ha Kypeanax ckughckoeo nepuoda Kow-Aeauckoeo paiiona

[Tocnennwmii kypran B nonuHe p. CebObicTeit crocobcTBoBan cHmxkeHuto MOK, npu 3ToM
YCHUIIMBANIach BaroTOHHs C -2,7 10 -28 y.e. ¢ YMEHBIICHHEM YHUCIa CepACUHBbIX COKpAIlleHU! U
yIapHOro oobema cepaua.

Taknm 06pa30M, BCC BO3MOXHBIC HW3MCHCHHA B KPOBOTOKEC B MOMCHT IIOCCHICHUA
kypranoB  Kom-Arauckoro paiioHa  XapakTEepU30BaJUCh OTCYTCTBUEM KaKuUX  JHOO

IaToOJIOI'M4CCKUX SIBJICHUMN 34CIIYXKKUBAKOINUX BHHMMAHHC C MO3UITUH (I)I/ISI/IOJ'IOFI/II/I
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paccmaTpuBaeMoil cucreMbl. HanmpoTuB yMeHblIeHHE KPOBOTOKA, KaK B IIEJIOM, TaK M IO BCEM
CepUsiM KypraHoB MOTJIO OBbITh HEOOXOAMMBIM DPE3yJIbTaTOM Ui YACpXKaHUS MPEIIOI0KUM
TElJa B OpPraHM3ME YYACTHUKOB OKCHEAUIIMM B Tpoliecce adanTalud K MPUPOIHO-
KJIMMaTHYECKUM YCJIOBHMSIM paiioHa, ¢ TmpeoOiajaHueM IpPOLECCOB AaCCUMWISLMM, T.€.
tponiotpoduu. OngHako Ha (oHe KoyeOaHUN BBI3BAHHBIX MPUPOTHO-KIMMATHICCKUMHU
dakTopaMy HE HCKIIOYEHAa BO3MOXKHOCTb BJIMSHHUS M KypraHoB. Tem He MeHee, JOCTOBEPHO
3HAYMMBIX HM3MEHEHUH B IMOKa3aTelsX KpOBOOOpaIIeHUS MeXAy (OHOBBIM PEKHUMOM
(YHKIMOHUPOBAHMUST M HEMOCPEACTBEHHO Ha HCCIENYyEeMBbIX KypraHax He oOHapyxeHo. Bce
M3MEHEHUsI HOCWIIM XapaKkTep TeHJEHIUI B CTOPOHY, KaK YBEJIMUCHHUS, TaK U CHUKEHHUS o0beMa
UPKYJTUpyeMOil KpoBHU. J[OCTOBEpHO 3HAYMMbIe W3MEHEHHUs, OTMEYEHHbIE Ha pPHUCYHKe 2.1,
CUMBOJIaMH B BHUJEC POMOOB, TPEYTrOJbHUKOB W.T.H., OBUTH XapaKTEpHBI IJIs HE3aBUCUMBIX
3HaueHui MOK, yTo MOXeT B ouepenHOI pa3 yKas3blBaThb B IEPBYIO OUEpENb HA Pa3INYHBIN
XapakTep KoJieOaHWW TPHUPOAHO-KIMMATHUEeCKOW cpeapl. C apyrol CTOPOHBI pa3ivuus B
CTETNICHH pPearupoBaHUsl CEPIECYHO-COCYAMCTON CHUCTEMBbl MeXAy KypraHamu B bap-Oyprassl,
MEXIy TEepBbIM U BTOpbIM Kypranamu B CeObicTee, Mexay Kypranamu B bap-Oyprasel u
Ce0OpicTeeM Bce K€ BBI3BIBAIOT HEOJHO3HAYHYIO (DYHKIIMOHAIBHYIO PEAKUIUI0 KPOBEHOCHOU
CHUCTEMBI, YTO MOKET YKa3blBaThb Ha PA3IUYHYIO CTENEHb JaBJIEHUS KOMIUIEKca (aKTOpPOB CO
CTOPOHBI U3y4aeMbIX OOBEKTOB. XOTs JAHHOE CYKJIECHUE MPAKTUUYECKH HU HA YEM HE OCHOBAHO.
HecMoTpss Ha  OTMEUEHHYI0  pa3HBIMH  HUCCIEIOBATENSIMU  BBICOKYIO  PEaKTHUBHYIO
YyBCTBUTEIILHOCTh CEPACYHO-COCYUCTON CUCTEMbI Ha BO3ACUCTBUE Pa3IMYHOIO poja (akTOpoB
NPUMEHHUTEIBHO K HAIIUM pe3yJIbTaTaM MOXHO 3aKIIOYHTh, YTO (DOHOBBIC KOJECOAHHS CPE.IbI
(MpUPOTHO-KIIMMATUYECKOW) BHUIUMO C TPUCYIICH WM CHJIOH HHUBEIUPYIOT BO3ACHCTBUE
($akTOpOB CKOHIIEHTPUPOBAHHBIX B OONACTH KypraHoOB Ha OpraHu3M dYeloBeka. Bo Bcskom
ciydae, 3T0 OBUIO XapaKTEpHO JJIsl CHCTEMBbI KPOBOOOpAIICHUS HA TMEPUOJ IKCIECTUIIMOHHBIX
uccnenoBanuid. [lomyyeHHbIe HAa 3TOW OCHOBE JaHHBIC MO (YHKIIMOHAIHHON PEaKIUU CepeUHO-
COCYIMCTON CUCTEMBI HE MOTYT OBITh @HAJOTHMUYHBIM 00Pa30M MHTEPHPETUPOBAHBI AJIS IPYTHX
CHUCTEeM OpraHuM3Ma uejoBeka. B moATBepkIeHHWE CKa3aHHOMY OTMETHUM JIHIIb, YTO BCE
y4acTHUKH JKcneaunuu Ha KypraHe Ne2 B CeObicTee oulyTWianm Ha ce0e Tak Ha3bBaeMOe
M3MEHEHHOE COCTOSIHHE CO3HAHMS, YTO HMKAK HEJb3s CIHCAaTh Ha MPUPOAHO-KIMMAaTHYECKHE
dakTopbl paiioHa uccienoBaHus. llpuyeM oTMeueHHOE M3MEHEHHOE COCTOSHUS CO3HAHUS IO

HPOJIOJDKUTEIBHOCTH 3aHJI0 MpUMeEpHO 2,5-3 yaca.

2.1.4. Pesyabrarbl uccaenosanus (Kapakouabscknii mapk OHryaaickoro paiiona)

IIpn ananu3e mnody4yeHHBIX pe3yiabTaToB B KapakonbckoM mapke Mbl HCIOJIB30BAIU

MHIMBUAYATBHBIA TOAXO0J, M3ydas IMpearnojaraeMoe pa3sHooOpas3ue BO3ICHCTBUH CO CTOPOHBI
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BBIOPAHHBIX KypraHoB. Takod mToaxoa OOBSICHSIICS TeM, YTO cuia (BEIWYMHA) BO3JACHCTBUS
Kakoro-1u0o ¢gaxropa (cuibl (aKTOPOB) OMpPENesSIOTCs Cyry0o MHAMBUAYaIbHON peakiuei Ha
HEro KaXkJI0ro CyObeKTa, 3aBUCAIIMX HE TOJBKO OT XapaKTEPUCTUKH JIEHCTBYIOIIETO (akTopa,
HO ¥ OT aJanTalMOHHBIX BO3MOXXHOCTEH JAHHOTO CyOBeKTa W €ro (yHKIMOHAIHLHOTO
(ucxomgHoro) cocrosinusa. B pesynprare, kak u oxumaiocb, MOK y4aCTHHKOB 3KCIEpUMEHTA
U3MEHAJICS MCXOAS W3 BO3MOXKHOCTEH OpraHu3Ma, €ro CIOCOOHOCTH pearupoBaTh Ha
NPEeUIOKEHHBIN KOMIUIEKC (PaKTOPOB MPOSBISIIOIIMXCSA Ha KypraHax M 3a ero mpenenamu. 13
NPEJICTaBICHHBIX HA  pUCYHKE 2.2  AMarpaMM  [IOKa3bIBAIOIIMX  PEAKIMI0  CHUCTEMBI
KpOBOOOpAIIICHUS MOXHO BBIICIUTH clieaytomue Buabl pearupoBanus: Y I[IIAB mpoucxomut
yBenuuenne MOK nHa bamagapckom kyprane Ha 1050,25 Mi./MHH. 1O CpaBHEHHIO C
KOHTPOJIbHBIMU 3HAYCHHUSIMH W CHIDKeHHEe Ha 1253,79 mu./MuH. mocne yxoda ¢ Kyprasa.
HecMmotps Ha mepenansl 3Hauenuii, MOK npuMepHO B OJUH JUTP, U3MEHEHHs MMPOTEKAIU Ha
ypoBHe TeHaeHIui. TemM He MeHee Mocie BBIX0a JaHHOTO HUCTIBITYEMOI0 C TEPPUTOPHH KypraHa
pa3HuIla KPOBOTOKA MO CPaBHEHHUIO ¢ KOHTpojeM goctoBepHo (p<0,05 Wilcoxon) coctaBuia
203,53 mi./MuH. MeHee BbIpaXEHHash peakiys HCIBITYEMOro IpOsSBUIACh Ha KypraHe B
ypouunie Coopy. Hapsmy c¢ stuMm y 3TOro ucmeiTyeMoro o6napyxmiock, uyto MOK npu
MPUCYTCTBUU HAa Pa3HBIX KypraHax BCE >K€ HOCHJI JOCTOBEPHO 3HauuMmylo pasnuiy (p<0,05

Mann Whitny) uro coctaBuio 1107,58 mun./muH.
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2,5 - IBMepeHIA Ha KYpraHe;

3,6 - KOHTPOIBHEIe IIMEePeHHA [I0CJIe KyPraHa.
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Puc. 2.2. Munymuoiii 00vém kposoobpawerus (M1./MUH) Y4aCmMHUKO8 IKCReOUyuy npu
pabome na kypeanax Ckugckozo nepuooa 6 Kapakonbckom napxe

VYuuThIBas, 4TO M3MEHEHUE BEIMYMHBI MUHYTHOTO 00BEMa KPOBOTOKA B OMpPENEICHHON

CTCIICHU pCAJIN3YCTCs 3a CUHCT COKpaTHTeHLHOﬁ q)yHKI_II/II/I cepana, KOTopast MOXKET BbIPAKATHCS B
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U3MEHEHUU CKOPOCTH PAabOThI CEepAla, T.e. YacTOThl CEPJEYHBIX COKpALICHWH JIMOO 3a cYeT
o0beMa BBIOPOIIEHHOW KpPOBH B KPOBSHOE PYCJIO 3a OJHO CEpJEYHOE COKpAIICHHE MOXHO
CYyIuTh 00 PKOHOMHYHOCTH paboThl cepiedyHoil MbImibl. [Ipoananu3upoBas, TakuMm oOpa3oM,
UCC u YO y4acTHUKOB 3KCHEIULIUU MOXXKHO OTMETHUTbh, YTO M3MEHEHUE 00BbEMA KPOBH y HUX
peann30BBIBATIOCH [IO-PA3HOMY, UTO OTPaXEHO Ha pHcC. 2.3, OJJHAKO BCE U3MEHEHUsI HaXOIWIUCh
B npenenax ¢usnonornueckoil HopMbl. Tak y IIIAB Bo3pactanue u mocienyroliee CHUXKEHHUE
MOK B nepBoM ciyyae IO 3a CYET YBEIHUEHHs yJIapHOro odbema cepaua u camxenus YCC
BO BTopoM cHikeHre MOK muio 3a cuer yBenW4YeHHs COKPATHTEIBHON CIOCOOHOCTH cepia U

cumxenus YO.

a0

a0

T0

B0

a0

40

30

TIpmveyase:

1,23 - omm 3 ceprm BamagapekHy KyPraHoe;
4,56 - kypran & ypoumue Coopy.

1,4 - KOHTpOJIBHEIE IBMe] eHIA;
1,5 - ImMepeHIIA Ha KYPraHe;
3,6 - KOHTPOJIBHBIE HIME] eHIHH II0CTe KYPraHa.

L (M
a VO

Puc. 2.3. Hacmoma cepoeunvix coxpawenuil (y0.MuH.) u yoapuwiii 00vem cepoya (Mmi.)
VUACMHUKOB IKCReOuyuy npu pabome Ha KypeaHax

3nauenuss MOK wucnsityembix BEI, BAE (puc. 2.3) Bo BpeMsi NpUCYTCTBUS Ha O0OUX
KypraHax XapakTepHU30BaJlOCh TEHACHLMEH K yMEHBIICHUIO BEJIMYMHBI KpoBooOparieHus. [lpu
3TOM, cHIKeHrne MOK ocyecTBisIoch 3a c4eT CHMXKEHHUS ylapHoOro oobema cepiaua y BAE
(puc. 2.3), torna xak y BEI' cumkenne MOK peann3oBbIBajoch 3a CHYET IEPBOHAYAIBHOTO
ymenbienus YO u Hapactanus YCC HEnoCcpeCTBEHHO Ha KypraHax, MOCJe yXoja ¢ KypraHoB
noBbiicHHeM YO u cHmwkenueM UYCC. M3MeHeHue mOCIeqHEro mnokas3aTess IJOCTOBEPHO
3HaunMsbl (p<0,05 Wilcoxon; Mann Whitny) kak Ha OTAEIBHO B3STOM KypraHe, Tak U MEXIy
JByMS aHAJIM3UPYEMBIMU KypraHaMH.

CogepiieHHO MHOH Npoduib pearnpoBaHusi Ha bamagapckuii Kyprat, XoTs U Ha YPOBHE
TEHJEHIIMM TOKa3aja cucremMa KpoooOpamenuss BOC. VYV  pgaHHOro HUCHBITYeMOro

CAUHCTBCHHOI'O CpCAN YYACTHUKOB SKCHICAUIUU IIOCJIC NPUCYTCTBHUA Ha KypraHC OTMCUCHA
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tenaennusa k yBenumuennto MOK (puc. 2.3). Kpome toro, Ha kyprane B Coopy JOCTOBEPHO
3HauuMo (p<0,05 Wilcoxon) Ha 449,32 Mi./MUH. CHU3UJICS O00BEM MUHYTHOTO KPOBOTOKA IO
OTHOIICHHUIO K KOHTPOJBHBIM H3MepeHHsiM. Tlocie BrIxoaa ¢ KypraHa y JaHHOTO UCIIBITYEMOIO
ObUTa OTMEUYEHA TEHJCHIIUS K HAPACTaHUIO H3MEPSEMOro IapaMeTpa, HO 10 (POHOBBIX 3HAYCHHUN
TaK W HE TOJHIOCH, ocTaBasich goctoBepHO (p<0,05 Wilcoxon) Hmxke mocimenaux Ha 380,62
mi./muH. s BOC yBenuuenne MOK mocne mnpucyrerBus Ha bamamgapckom Kkyprase
conpoBoxaaiock cHmkeHueM YO u Boszpactanuem YCC (puc. 2.3), a Ha kyprane B Coopy
camxenne MOK peann3oBbIBaIOCH 32 CUET yIapHOTO 00BeMa cepria.

HoctoBepno 3nauumo (p<0,05 Wilcoxon) cHmxkancs kpoBoTok y BMIO no otHOmeHuto k
KOHTPOJIIO TIOCJ€ MPUCYTCTBHA Ha KypraHe B Coopy pasHuua kortoporo cocrtasmwia 630,15
miL./muH. puc.2. Ha bamanapckom kyprane y BMIO npoduns pearupoBanus MOK 6bu1 cxox ¢
[ITAB. ITomumo storo y BMIO koHTposbHBIE M3MepeHus mepen bamagapckum KypraHoMm U
kypraioMm B Coopy Takxke okazaimch aoctoBepHo (p<0,01 Mann Whitny) pa3nuunsl. Peakius
cuctembl KpoBooOpaimienus BMIO oTtnuyanace MHIMBUIYaTbHOW OCOOEHHOCTHIO XapaKTepHOU
JUI BCEX YYaCTHHUKOB SKcmeaunuu. Tak yBenndyeHue u mnocienytomee cHmwkenne MOK nHa
bamagapckoM Kyprane CONpOBOXIAjJOCh YBEJIWYEHHMEM, a 3aTe€M IOCIEIYIOIMM CHI)KEHHEM
YO cepana npu 3ToM Habmoaanock Hekotopoe yBenudenne YCC (puc. 2.3), BO BTOPOM cliydae
Ha kyprane B Coopy cHmwxkenue MOK peanuzoBsiBaiiocs nossimeaneM YCC ¢ nocneayrommum
CHIDKCHHEM JaHHOTO MapaMeTpa U MpsIMOIIPOTHBOIOIOKHYIO 10 AeicTBHIO BennyuHy Y O.

Hcxons w3 TONMY4YeHHBIX JMJAaHHBIX Ha KypraHax KapakonbCkoro mnapka BeIHYWHA
MHUHYTHOTO 00BEMa KPOBOTOKA HCIBITYEMBIX MEHsJIach B mpenenax 1-1,5 n/muH., mpu sTOM
UCIBITyeMble HAXOAWIUCh B CTAaTHUECKUX M03aX (B MOJOKEHUU CHJIf), a 3HAUCHUS B LIEJIOM HE
BbIXOAMIHU 3a mpenensl 3,5 n/muH. [logoOHas cTeneHb pearupoBaHUs YKa3blBaTh Ha TO, YTO
KOMILIEKC (DaKTOPOB CKOHIIEHTPUPOBAHHBIX B 00JACTH KypPraHOB HE OKa3bIBACT CYLIECTBEHHOIO
BIIMSIHUSL Ha CEPICYHO-COCYIHCTYIO cucTteMy. Kpome Toro, He CMOTpsI Ha pa3iIMYHBIA CIIOCOOBI
PeryJsiuy CepAeUHOl AeITeTbHOCTH BCe U3MEHEHMSI, CKOpEE BCEro, ObLIIN BbI3BaHbI IIEPEMEHOM
cTaTHueckoi mo3bl. CreAyeT MOsSCHUTH O XapaKTepe CTaTUYECKOU MO3bl, 37IeCh UMEJIOCh B BUAY
TO, YTO MPOCUJETh HEMOJBM)KHO B CTATHKE HA MPOTSHKEHUE OJHOTO Yaca JOCTaTOYHO CII0XKHO,
MI03TOMY HE3HAYUTEJIbHbIE U3MEHEHUS MO03bl (IIOBOPOTHI TOJIOBBI, PEQIIEKTOPHOE HANpPSKEHUE U
paccnablieHHe MBIIII) BUAUMO W Tochyxwi npuunHod u3MmeHenuin MOK. Kpome Toro,
BaryCHOE BIIUSIHUSI CO CTOPOHBI BEreTaTHBHON HEPBHOM CUCTEMBI CIIOCOOCTBOBAIO CHIKEHUIO
KpPOBOTOKA.

Takum 00pa3oM, pazTUYHBIA TPOPHIH PEAKTUBHOCTH CHUCTEMBI KpPOBOOOpAIICHHS
UCHBITYEeMBIX  €CThb  pe3yJbTaT HMHAMBHUIyaJIbHBIX OCOOEHHOCTEH  (PyHKIMOHUpPOBAHUS

paCCManHBaCMOﬁ CHUCTCMbI Ha KOMIIJIICKC BO3,Z[CI>1CTBy10H.[PIX Q)aKTOpOB CKOHLICHTPUPOBAHHBIX B
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paiioHe KypraHoB W 3a ero mnpeaenamu. Clenyer B O4epelHOM pa3 OTMETUTh TEHICHIUIO, a B
psijie CIy4aeB U JIOCTOBEPHO 3HAYMMbIE H3MEHEHHs B 00BEME LUPKYJIUPYEMOIl KPOBU 3HAUCHUS
KOTOPBIX B IEJIOM HaXOJWJIUCh HWKE NpPEACTbHBIX 3HAYCHUH (PU3HOIOTMYECKONH HOPMBI.
[MomoOHast peakius OblTa XapakTepHa Kak Ui KypraHoB Komr-Aradckoro Tak W KypraHoB
OHrynmaiickoro paiioHOB. B 3Toli cBs3u 0OIUM OOCTOSITEILCTBOM B PEaripoBaHUU CEPJIICUHO-
cocyaucTas CHUCTeMa Ha KypraHax pacloJIOXKEHHBIX B pa3HbIX paiioHax PecmyOmmku Anrait
ABIIsIETCS ee paboTa B SKOHOMHYHOM pexume. Ha 310 ykasweiBaer cepaeunsiii uuaexc (CH),
BBIPXKAIOUINI BEIMYMHY MUHYTHOTO 00bEMa KpOBOTOKAa Ha €IMHUIYY IJIOLIAJAM MOBEPXHOCTU
Tela B KBaJpaTHBIX MeTpax. Ha ero ocHoBe ObLIO MOKa3aHO, YTO I YYaCTHUKOB SKCHEAULIUN
ero mapaMeTphl BO BCEX CIydasX HE BBIXOMWIM 3a PaMKM 2,75 1/MMH*M?, 4TO COOTBETCTBYET
THIIOKMHETUYECKOMY THITy KpoBooOpamieHus. [Ipy runepkuHeTHYECKOM THIIe KPOBOOOpAIICHHS
CepAlle YYaCTHUKOB OKCHEIUIMH padoTalio B HSKOHOMHUYHOM pEXHME C TOAKIIOYCHHEM
mexanusma @panka-Crapaunra. Takum o00pa3om, Y4YUTHIBas HHU3KHE 3HAUYEHHUS MHUHYTHOTO
o0bema KpoBH, mpeoliaaHie BarOTOHUU U TMIIOKMHETUYECKUI THI KPOBOOOpAIIEHUS MOXKHO
1oJjlaraTth, 4TO BO3ACHCTBHE OKA3bIBAEMBIE CO CTOPOHBI KypraHOB Ha CEpIEYHO-COCYAMCTYIO

CHUCTEMY HE MOTYT BBICTYIIATh B KQUECTBE IKCTPEMAIbHBIX (DaKTOPOB, 3aITyCKasi CTPECC-PEAKIIUU.
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2.2. O BIUSIHUM T€OMATHUTHBLIX AHOMAJIMM HA HAYAJIbHbIE CTaUHU OHTOrcHe3a
AIYMCHA

2.2.1. MeToauka uccjaea0BaHui

DKCIIepUMEHT MPOBOAMIICS C IIETbI0 MCCIIEIOBAHUS BO3MOXHOTO BIMSHUS T€OMAarHUTHBIX
AQHOMAJIbHBIX YYaCTKOB Ha OHTOTEHE3 SUYMEHS B HadalbHOHN cTanuu. JlaHHBIE HCCIIEeTOBaHUS
UMEIOT (PyHJAMEHTAIbHBIM XapakTep, T.K. BAUSHHE T'€OMArHUTHBIX aHOMAJINI Ha TeHETUYECKHe
OCHOBBI JKHU3HEAEATEIBHOCTH OPraHU3MOB M3y4eHO caa0o0. YUuThIBas, MHPOXOAAILIYI0 B
HACTOsIIIlee BpEeMsl MEPENONIOCOBKY MAarHUTHBIX IOJIOCOB 3€MIIM, TaKOE€ HCCIEI0BAaHHE MOXKET
CTaTh BEChbMa aKTyaJIbHBIM.

B kauecTtBe 0OBEKTOB HCCIEAOBaHUSA OBLIM BBIOpaHbI ceMeHa suMmeHs. HamoueHHble
ceMeHa B yalkax lleTpu momemanucy HeMOCPEACTBEHHO B 30Hy T€OMAarHUTHOM aHOMaluK (B ee
MUHMMYM M MaKCHUMYM HalpsKEHHOCTH MAarHUTHOTO MOJIS, €CJIM OHU OBUIN IOCTYIHBI), a TAKXKe
B TOYKY KOHTPOJS, T.€. TOYKY MAaKCUMAJIbHO OJIM3KYI0O K aHOMAJIWU, HO MMEIOUIYI0 (POHOBBIC
3HA4YCHUS HANPSHKEHHOCTH T€OMarHUTHOTO TIOJISL.

Janee m3ydaincs MHUTO3 B JENALIEHCS TKAHU KOPEIIKOB NMPOPOCIIMX 3€PHOBOK SUMEHS
Hordeum vulgare L. (2n=14). Kopemku QukcupoBain B 3TUIOBO-yYKCycHOMl cmecu (3:1) B
TE€YEHHE CYTOK B XoJoamibHUKe. XpaHunuch B 70% crnupte npu 4-5°C, nepen okpalinBaHUEM
npooauicss ruapoan3 B IN HCL mpu 60°C 5 mun. Kopemwku okpammBanuck B 3%
arerokapmune. [IpenapaTsl aHAIM3UPOBAIMCH C TOMOIIBIO MUKpockomna Axiostar 2 Plus (Zeiss).

N300pakeHue peructpupoBanoch udposoit kamepoit Leica DFC295.

2.2.2. Pe3yabTaThbl HCCICAOBAHUI

ITo manHbIM 3kcnepuMeHTOB 3a 2008-2009 rT B y4yacTKE T'€OMarHUTHBIX aHOMAJIUH Yy
«CIIBOEHHOT'O KypraHa» MpPOMCXO/NUJI0 CTATUCTUYECKU JOCTOBEPHOE MOJaBICHUE HHTEHCUBHOCTHU
MPOpAIMBAaHKS 3€PEH: MX MPOPACTAIO MEHbIIE, 4yeM B KoHTpoje. B 2010 r. mo HEMOHATHBIM
OpUYMHAM TpOpacTaHhe CeMsiH ObUIO KpaiiHe IMJIoXoe Kak B 30HE aHOMalluHM, TaK U B 30HE
KOHTpOJsl. OAHAako ObUTM TNPOBENCHBI LUTOJOTHYECKUE MCCIIEOBAHUS MPOPOCTKOB KOpHEU
CEMSH.

Hwxe mnpuBeneHsl [naHHBbIE, IOJYYEHHbIE II0 MPOPAIMBAHUIO CEMSH SYMEHsA Ha
MarHUTHbIX aHoMmanusix bamanmapckux kypranoB (bk) m MonHue6oiinoro xpebtuka (Mx).
[IpuBeneHb! AaHHBIE MO KOHTPOJIO (BHE aHOMAJIMM) U ONBITY (B aHOManuu(sx)). WM3noxeHnue

MOJIYYCHHBIX PC3YyJIbTATOB B UCCIICAOBAHUAX ITPOBCACHO B XPOHOJIIOTHYCCKOM HTOPAAKE.
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PesyabTarsl ucciaenoBanuii 3a 2008 roa. Dxcrneauiusa Mo BBIOJIHEHUIO TPOTrPaMMBbI
U3yYEHUs] BIUSHUS MPUPOJHBIX TI'€OMAarHUTHBIX AHOMAJMN Ha BCXOXECTh CEMSH SUMEHs
cocrosutack ¢ 10 aBrycra no 20 aBrycra 2008 r.

12 aBrycra 2008r Ha bamanapckux kypranax (bK) B 2 Touku: 30Ha MaKkCuMyMy aHOMAaJIUU
Y 30Ha KOHTPOJIA, TJIe 3JIEKTPOMAarHuTHOE 1oJjie poHOBOE, ObLIN nocTaBieHsl 1o 9 yamek [letpu
no 50 cemsH sumens copra Pirkka B ka0l yarike, ceMeHa 3aJUThl IUCTUIUIMPOBAHHON BOJIOM.
Yamky BbIACPKUBAINCH CYTKH, 3aTEM 3 YaIIKKA U3 30HBI ONbITA MEHSUIUCH C 3-Ms YalllKaMH U3
30HbI KOHTpousst. Ilocime BTOpBIX CyTOK Jpyrue 3 4Yallkv U3 30HBI OINbITa MEHSUIMCH € 3-Ms
YalkaMy U3 30HbI KOHTpoud. Takum oOpa3om, nocie 3 cyTOK Mbl MMEJIH YalllKH, TOOBbIBAaBLINE B
ombiTe 1 CyTKH (M 2 CyTOK B KOHTPOJIE), B ONbITe 2 CYyTOK (U 1 CyTKHM B KOHTpPOJE), B OMbBITE 3
CYTOK M YalllKd, 3 CyTOK OBIBIINE B KOHTPOJIE.

O060011eHEe pPe3yabTaTOB IO BCXOXKECTH CEMSH B onbiTe Ha bamaxapckux Kypranax Ha

16.08.2008 r. mpeacrasieHo B Tadmwuie 2.1.

Tabauya 2.1
JlnurensHOoCTh CpenHuii IpOLEHT BCX0XKECTU
CEeMsIH CIyCTs 3 CyTOK IOociie Hadasa
OTIbITa

3 CYTOK B ONBITE 38%

2 cyrok B ombiTe (1 1 20.3%
CYTKH B KOHTPOJIE)

1 cyrku B ombiTe (1 2 22.3%
CYTOK B KOHTpOJIE)

3 CYTOK KOHTPOJIS 42%

N3 5TUX [AaHHBIX MOXKHO CJAEJNaTh BBIBOJ, 4YTO BHAYale BO3JCHCTBHE aHOMAJHU
UHTUOHMPYET MPOLIECCH MPOPACTAHUS CEMSIH, a 3aTE€M 3TO BO3/ICHCTBUE HUBEIHPYETCS.

16.08.2008 r. B cenie Bepxuuit YiimoH Ha MosiHHeO0HHOM XpeOTHUKE, YCTAaHOBIIEHBI TAKUM
e 00pa3oM NPHUTOTOBICHHBIE 9 dYalleK B MakCHMyM aHOMAIMM M 9 B KOHTPOIb — TIJe
reOMarHuTHOe Tone (oHOBBIX BenmuumH. Ha crenyrommii neHb 3 Yamkk W3 ONBITAa OBUIH
IIOMEHEHBl MECTaMM C YallkaMH U3 KOHTpousisd. Yepe3 OBOE CyTOK YalllKd OBLIM CHSTHI C
XpeOTrKa, T.K. TOroja ObUla OYEHb XOJIOAHAS, JOXKIb CO CHETOM W CEMEHa IONpPOCTy He
BCXOJIMIIH.

O06o0011eHrEe pe3ysIbTaTOB 110 BCXOXKECTHU CEMSH B OnbITe Ha bamagapckux Kypranax Ha
21.08.2008 r. (B HoBocubOupcke) npeacTaBieHsl B Tadmuie 2.2.

W3 >THX JaHHBIX MOXHO CJHIENaTh BBIBOJ, YTO BO3ACWCTBHE AHOMAJMM HHIHOUpYET
IPOLIECCHl MMPOPACTAHUS CEMSH, TEM CHJIbHEE, YeM JIOJIbIIE 3TO BO3ACHCTBHE AMUTCA. PasHnia

MCKAY KOHTPOJIEM U OIIBITOM ~ 1.5 pas3a CTaTUCTUYICCKU JOCTOBCPHA.
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Tabnuya 2.2

JITuTenbHOCTh Cpennuii MPOLEHT BCXOKECTH CEMSTH
cnycTs 3 CyTOK OCjIe Hayala OnbITa
3 CYTOK B ONIBITE 30.2%
2 cyTok B ombiTe (M 1 cyTku B 33.85%
KOHTpOJIE)
1 cyTtku B ombiTe (M 2 CyTOK B 40.8%
KOHTpOJIE)
3 CyTOK KOHTPOJIS 44.3%

O06o001IeHre pe3yabTaTOB MO BCXOXKECTH CEMSH B OombITe Ha MoTHMe00HOM XpedTHKe Ha

21.08.2008 r. (B HoBocubOupcke) npeacTaBieHsl B Tadnuie 2.3.

Tabnuya 2.3
CpenHuld IPOIEHT BCXOKECTH CEMSH
JImuTenpHOCTD Peal pon
CHycTs 2 CYTOK TOCTIE Hayaia OnbITa
2 CYTOK B OIIBITE 43.95%
1 cytku B onbiTe (M 1 CyTKH B
Y ( Loy 42.65%
KOHTPOJIC)
2 CYTOK KOHTPOJIS 43.6%

W3 5THUX maHHBIX MOXHO CJIeJaTh BBIBOJI, YTO 3a 2 CYTOK MpHU XoJjomHo# moronae (~+10
nHeM B cene B.YiiMoH) Bo3neiicTBIe aHOMaIMK HUKAK HE CKa3aJ0Cch Ha MpoIleccax MpopacTaHus

CCMsH, T.K. [TpOpaCTaHUd HA TOYKC aHOMAJINU HEC OBLIO.

Pesyabrarsl ucciaenoBanuii 3a 2009 r. Dxcneguuus coctosuiack ¢ 4 uros o 15 urons
2009r. 5 uronst 2009 r Ha bamagapckux kypranax (bK) B 2 Touku: 30Ha MakCUMyMy aHOMAJIHH U
30Ha KOHTPOJIS, TJI€ SJEKTPOMarHuTHOE Toje GOHOBOE, ObUIM MOcTaBlieHbl Mo 9 uamiek [letpu
no 50 cemsiH stumens coprta Pirkka B kaxknoit yarike, ceMeHa 3aIUThl JUCTUIUIUPOBAHHOMN BOJOM.
Yaimky BbIEPKUBAIUCH 2 CYTOK, IOTOM MbI BBIHYKJIEHBI OBLIIM yeXaTh 110 HE 3aBUCSIIMM OT Hac
npuyrMHaM (Hac BbITHaja M3 Jareps HadanbHuia). CeMeHa Hayald MacCOBO MPOKIIEBBIBATHCS
tonbko 13.07.2009. Jlo 3TOro TO AU U3-3a XOJOJHOM MOrOABI, TO JIA H3-3a YEro ApPYyroro,
IPOKJIEBOK IPAKTHUUYECKU HE ObLIO.

O060011eHre pe3yabTaTOB IO BCXOXKECTH CEMSH B omnbiTe Ha bamagapckux kypranax Ha

13.07.2009 npencrasnensl B Tabnuie 2.4.

Tabnuya 2.4
JnutensHOCTh CpenHuii mpoLeHT BCXOKECTH CEMSTH
cnycTs 8 CYyTOK 1ociie Hayasa OmnbITa
2 CYTOK B OIIBITE 15.4%
2 CYTOK KOHTPOJISI 19.3%
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B ombiTe Bexoxkects Ha 3.9% Xxyxke, yeM B KOHTpoue. T.e., 32 2 Hs OIbITa YTHETAOIIEee
JIECTBUE aHOMAJIMU NPOSABUIIOCH, XOTA U MEHEE YBEPEHHO, ueM 3a 3 aHs B 2008r.

Yawmwku ¢ BK cTosin Ha BHEIIHEM NMOAOKOHHUKE, B TeHH. OIHAKO 3a CyTKM NPOU30LUIN
pa3Hble U3MEHEHMSI B YallIKaxX U3 ONbITA U U3 KOHTPOJIS.

O00011eHNEe pe3ysIbTaTOB 110 BCXOXKECTU CEMSH B ONbITe Ha bamagapckux Kypranax Ha

14.07.2009 r. npencrasieHsl B Tabnuie 2.5.

Tabnuya 2.5
JIUTeNnBpHOCTh Cpennuii MPOLEHT BCXOKECTU CEMSH
cnycTsi 9 CYTOK Iociie HayaJia oIblTa
2 CYTOK B OIIBITE 18.5%
2 CYTOK KOHTPOJIS 26.7%

B onbiTe BcxoxecTs Ha 8.2% XyXke, 4eM B KOHTPOJIE.
O060011eHre pe3yIbTaTOB 10 BCXOXKECTU CEMSH B ONbITe Ha bamagapckux Kypranax Ha

15.07.2009 npencrapnensl B Tabauie 2.6.

Tabnuye 2.6
JITUTenbHOCTh Cpennuii MPOLIEHT BCXOKECTH CEMSTH
cinycrs 10 cyTok mocse Havyaja onbITa
2 CYTOK B OIIBITE 26%
2 CyTOK KOHTPOJIS 33%

B omnbiTe BcxoxecTb Ha 7% XyiKe, 4eEM B KOHTPOJIE.

11.07.2009 B cene Bepxumii YiimoH Ha MoTHHEOOWHOM XPEOTHKE, YCTAHOBICHBI TaKUM
e 00pa3oM IIPUrOTOBJICHHBIE 9 Yalllek B MAKCUMYM aHOMAJINH, 9 — B MUHUMYM aHOMAaJIMU U 9 —
B KOTpOJIb, TJIe TeoMarHutHoe mosne (oHoBbIX BenuduH. 14.07.2009 yamku OBUTH CHATHI C
XpeOTuKa, T.K. moroja ObUla OYEHb XOJIOAHAS, JOXKIb CO CHETOM M CEMEHa IOMNpPOCTy He
Bcxoamian. Kpome TOro, Mbl BBIHYX/IEHBI OBLTH CPOYHO yexaTb B CBSI3U ¢ Ooyie3HBIO modepa.
OKOHYATENBbHO KOJWMYECTBO MPOpPOCHINX 3epeH mnonacuutbiBasioch 19.07.2009 B UIlul B
HoBocubupcke.

B makcuMyme aHOManuu BCXOKecTh cocTaBmwiia 18%. B MuHUMyMe aHOMaIMKM BCXOXKECTh
coctaBuia 10%. B xortpose BcxoxecTs coctaBuia 40%.

Takum 00pa3oM, U3 ATUX JAHHBIX MOYKHO CIEJIaTh BBIBOJ, YTO BO3JECHCTBUE AHOMAIUU
MHTUOMpPYET MPOLIECCh IPOPACTaHus ceMsiH. Pa3HuIla Mex /1y KOHTPOJIEM U OIIBITOM OoJjiee YeM B

2 pas3a CTaTUCTUYICCKU JOCTOBCPHA.

Pesyabrarsl ucciaenoBanuii 3a 2010 r. Dxcneguuus coctosuiack ¢ 8 v 1o 15 urons
2010 r. K coxanenuto, Majaoe YHUCIO MPOPOCHIMX 3€pPEH HE JAaeT OCHOBAaHUE TOBOPUTH O
JIOCTOBEPHBIX PA3IUYUAX, KaK 3TO ObUIO B MPEIBIIYLIHE TOIbI.
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Opmnako B 2010 r. IUTONIOTMYECKUH aHAIM3 MUTOTHYECKUX KJIETOK KOPEIIKOB, BBHIPOCIIUX
B Tpex Toukax bk1-bk18, Mx-1-Mx-9, Mx31-Mx39, nokazan HapsLy ¢ HOpMaJbHBIM MUTO30M
(puc. 2.4) BBICOKHMI MPOIEHT KJIETOK CO 3HAYUTEIBHBIMUA aHOMAIMSIMH MUTOTHYECKOTO JICJICHUS

(cm. Tabmwiy 2.7). Hu3kwii mporieHT aHOMaTbHBIX aHada3 1Mo CPaBHEHHIO ¢ MeTada3aMi MOKHO

00BACHUTH HEBO3MOKHOCTBIO IpOaAOJIKECHUA ACIICHUA XPOMOCOM IIOCIIC aHOMAJTbHOM MeTa(baSI)I.

d L 4 -

P v
e

a) 0)

Puc. 2.4. Mumo3 (nopma) a) memacgpaza, 6) anagasza

Habmoganuce HapylieHus B IOCTPOCHUHM BepeTeHa JeieHust (puc. 2.5, a-B), pa3pbIBBI
XpoMocoM (puc. 2.5 a, B), BCTPEHAIUCh TAK)KE KOPEUIKH C TOJHBIM OTCYTCTBHEM JIEJICHMS

(puc. 2.5 1).

‘ » :' N :

G : A
sy

Ve s
W %

a) 0) B)

r)

Puc. 2.5. Anomanuu mumosa y Hordeum vulgare L. (2n=14): napywernue 6 nocmpoenuu
eepemena 6 memaghase (a) u anagase (0, 8);
Paspulébl Xpomocom 6 memagase (a) u anaghasze (6, 8); omcymcemeue Oenerus (2).
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[TomoOHBIC pe3ysbTaThl OBUIM TMOJYYEHBI MPU H3YYCHUHW MHUTO3a MPHU OOIYYCHHH CYyXHX
3epHOBOK MIeHUlbl Triticum aestivum L. (2n=42) ramma-nyuyamu go3oi B 15 u 25 krad. B
MUTOTUYECKUX KIETKAaX Hapyllaloch BepeTeHo aeneHus (puc. 2.6, a, 0), MPHUCYTCTBOBAIU

XPOMOCOMBI ¢ pa3pbiBaMu (puc. 2.6, 6) ¥ MOTHOCTHIO OTCYTCTBOBAJIO JieieHue (puc. 2.6, B).

o ol el
S B Y
-~ =

'v‘}t = % Y =
L VR :

Puc. 2.6. Anomanuu mumosa y nuenuysi npu 061y4eHUU 3ePHOBOK
eamma-nywamu 0ozamu 15 u 25 krad:
HapyuieHue 8 NOCMpoeHuu eepemena 6 anaghase (a, 0);
paspuiesbl xpomocom 6 anagase (0); omcymemaue oenenust (8)

bonee monHble naHHBIE MOXXHO yBUAETh B Tabiumax 2.8-2.11 m Ha ¢oTorpadusx

PACIOJIOKCHHBIX HUKC.
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XapaKmepucmuKa MUMOMUYECK020 OeIeHUS 8 06pa3uax AUMEHA npu npopacmaHuu 3epHOB0K 68 PA3TUUHbIX c€OMACHUNIHBIX 30HAX.

Tabnuya 2.7

N Nzyueno MmeTadaza anadaza %
HpopocHin | KOPCHIKOB | yayyeno | Hopma (cpennee) AnoMmanus usydeno | Hopma (cpennee) AHoManus KOpCIIKOB
X 3CpeH KJIETOK (cpennee) KJIETOK (cpennee) Ge3
n % n % n % n % ACTATIXC
s KIIETOK
bk1-bk18 12+ 31 742 6.06 15.67 17.87 | 84.33 195 2.97 47.18 6.29 52.82 35.48
Mx-1-Mx-9 11 25 470 6.32 19.95 12,48 80.05 154 3.08 50 3.08 50 52
Mx-11-Mx19 12 38 662 10.08 38,48 7.34 61.52 262 5.21 75.57 1.68 24.43 34.21
Mx21-Mx29 3 8 259 20.62 65.49 11.75 | 34.51 87 8.5 78.17 2.38 21.83 0
Mx31-Mx39 6 17 241 6.23 21.27 7.95 78.73 59 2.95 29.73 3.47 70.27 58.82
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Tabnuya 2.8

N Ne ni/mt MeTadasa aHadasa OTtcyTcTB
HpOPOCIINX | KOPCHIKA | p gyieToK HOpMa aHOMAJIHsl n HOpMa aHOMaJIHsl ne
3epeH n % n % KITETOK n % n % JENAIUXC
s KIIETOK
bk-2 1 1 - - - - - - - - - - +
2 - - - - - - - - - +
3 16 6 37.5 10 62.5 0 - - - - -
bk-2C 1 - - - - - - - - - - +
bk-3 1 1 39 7 17.95 32 82.05 10 3 30 7 70 -
2 11 1 9.1 10 90.9 7 5 71.43 2 28.57 -
bx-7 1 1 - - - - - - - - - - +
2 - - - - - - - - - +
bx-7C 1 - - - - - - - - - - +
2 - - - - - - - - - - +
bk-9 3 1 39 9 23.07 30 76.93 24 12 50 12 50 -
2 53 18 33.96 35 66.04 8 6 75 2 25 -
3 26 1 3.85 25 96.15 - - - - - -
4 8 2 25 6 75 3 2 66.67 1 33.33 -
5 46 16 34.78 30 65.22 9 3 33.33 6 66.67 -
6 7 1 14.28 6 85.72 - - - - - -
bk-11 1 1 24 9 37.5 15 62.5 10 2 20 8 80 -
2 17 9 52.94 8 47.06 4 4 100 - 0 -
3 39 9 23.07 30 76.92 14 7 50 7 50 -
bk-12 2 1 - - - - - - - - - - +
2 - - - - - - - - - - +
bx-12C 1 50 3 6 47 94 14 0 0 14 100 -
2 77 18 23.38 59 76.62 17 8 47.06 9 52.94
3 67 15 22.39 52 77.61 27 13 48.15 14 51.85 -
bk-14 3 1 41 15 36.58 26 63.42 6 4 66.67 2 33.33 -
2 - - - - - - - - - - +
3 - - - - - - - - - - +
4 74 28 37.84 46 62.16 16 9 56.25 7 43.75 -
5 50 15 30 35 70 10 8 80 2 20 -
bk-14C 1 36 6 16.67 30 83.33 10 6 60 4 40 -
2 22 0 0 22 100 6 0 0 6 100 -

62




Tabauya 2.9

N Ne n/mt MeTadaza anadaza OtcyTcTB
HPOPOCHINX | KOpCIIKa n HOpMa aHOMAJIHs n HOpMa aHOMAJIHs ne
3¢peH KIIETOK n % n % KIIETOK n % n % ACTLAIMXC
ST KJIIETOK
Mx-1 1 1 - - - - - - - - - - +
2 11 1 9.09 10 90.91 4 2 50 2 50 -
Mx-2 1 1 51 15 29.41 36 70.59 21 13 61.9 8 38.1 -
2 16 8 50 8 50 15 8 53.33 7 46.67 -
3 37 11 29.73 26 70.27 11 2 18.18 9 81.82 -
4 22 6 27.27 16 73.73 6 4 66.67 2 33.33 -
Mx-6 3 1 - - - - - - - - - - +
Mx-7 3 2 - - - - - - - - - - +
3 - - - - - - - - - - +
4 29 9 31.03 20 68.97 - - - - - -
5 33 13 39.4 20 60.6 12 5 41.67 7 58.33 -
1 - - - - - - - - - - +
2 - - - - - - - - +
3 - - - - - - - - - - +
4 - ; - - - - - ; - - +
Mx-8 2 5 24 5 20.83 19 79.17 6 3 50 3 50 -
6 51 14 27.45 37 72.55 14 7 50 7 50
7 49 15 30.61 34 69.39 8 5 62.5 3 37.5 -
8 13 6 46.15 7 53.85 5 1 20 4 80 -
1 - - - - - - - - - - +
Mx-9 1 2 - - - - - - - - - - +
3 8 1 27.75 7 87.5 10 5 50 5 50 -
4 53 21 39.62 32 60.38 19 9 47.37 10 52.63 -
5 37 17 45.95 20 54.05 13 6 46.15 7 53.85 -
1 36 16 44.44 20 55.56 10 7 70 3 30 -
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Tabauya 2.10

N Ne n/m MeTadaza aHadaza OTtcyTCcTB
[popocHnx | KOpelika n HOpMa aHOMAJTHsI n HOpMa aHOMAJTHsI ue
3epeH KJIETOK n % n % KJIETOK n % n % | ACIAHNXC
s KIIETOK
Mx-12 1 1 ] - - - ; - : : 3 ; n
2 - ; ; ; - - ; - ; - +
3 - - - ] - - - - ; - +
4 ; - - ] - ; ; ; ; - +
Mx-13 2 1 - - - - - - - - - - +
2 - - - - - - - - - - +
3 68 45 66.18 23 33.82 21 11 52.38 10 47.62 -
4 21 19 90.46 2 9.52 10 8 80 2 20 -
5 6 1 16.67 5 83.33 3 1 33.33 2 66.57 -
6 13 9 69.23 4 30.77 2 2 100 0 0 -
7 29 23 79.31 6 20.69 15 10 66.67 5 33.33 -
Mx-15 4 1 59 30 50.85 29 49.15 22 18 81.82 4 18.18 -
2 39 10 25.64 29 74.36 7 7 100 0 0 -
3 38 17 44.74 21 55.26 9 3 33.33 6 66.67 -
4 7 7 100 0 8 8 100 0 0 -
5 32 30 93.75 2 6.25 21 21 100 0 0 -
6 25 23 92 2 8 14 14 100 0 0 -
7 34 0 0 34 100 0 0 0 0 0 -
8 24 0 0 24 100 0 0 0 0 0 -
9 - - - - - - - - - - +
10 - - - - - - - - - - +
11 - - - - - - - - +
Mx-17 2 1 3 1 33.33 2 66.67 2 1 50 1 50 -
2 - - - - - - - - - - +
3 - - - - - - - - - - +
4 14 7 50 7 50 7 5 71.43 2 28.57 -
5 7 6 85.71 1 14.28 8 7 87.5 1 12.5 -
6 27 19 70.37 8 29.63 28 21 75 7 25 -
7 24 18 75 6 25 12 10 83.33 2 16.67 -
8 15 13 86.67 2 13.33 9 6 66.67 3 33.33 -
9 35 27 77.14 8 22.86 14 13 92.86 1 7.14 -




N Ne m/mm MeTadasa aHadasza OTtcyTCcTB
Mx-18 1 1 16 2 12.5 14 87.5 3 0 0 3 100 -
2 32 10 31.25 22 68.75 15 4 26.67 11 73.33 -
Mx-19 2 1 - - - - - - - - - - +
2 - - - - - - - - - - +
3 28 18 64.28 10 35.71 11 8 72.73 3 27.27 -
4 39 27 69.23 12 30.77 9 5 55.56 4 44.44 -
5 27 21 77.78 6 22.22 12 10 83.33 2 16.67 -
Tabnuya 2.11
N Ne i/ MeTadasa aHadasa OtcyTcTB
HPOPOCIIHX | KOPCIIKa n HOpMa aHOMAITHsI n HOpMa aHOMaITHsI ue
3€peH KJIETOK KJIETOK ACIAIINXC
n % n % n % n % i1 KICTOK
Mx-32 1 1 - - - - - - - - - - +
2 - - - - - - - - - - +
3 7 3 42.86 4 57.14 0 0 0 0 0 -
Mx-33 1 1 37 8 21.62 29 78.38 9 5 55.55 4 44 .44 -
2 - - - - - - - - - - +
Mx-36 3 1 24 15 62.5 9 37.5 9 8 88.89 1 11.11 -
2 - - - - - - - - - +
3 - - - - - - - - - - +
4 - - - - - - - - - - +
5 31 23 74.2 8 25.8 12 9 75 3 25 +
6 15 7 46.67 8 53.33 5 4 80 1 20 -
7 39 22 56.41 17 43.59 22 16 72.73 6 27.27 -
Mx-38 1 1 - - - - - - - - - - +
2 - - - - - - - - - - +
3 - - - - - - - - - - +
4 54 23 42.59 31 57.41 6 6 100 0 0 -
5 34 5 14.7 29 85.3 6 2 33.33 4 66.67 -

65



AHoManun

66



67



3AK/IIOYEHHUE

[To pesymbraTam TpPOBENEHHBIX OOIIMX PadOT Ha TEeppUTOpHM bamamapckux KypraHoB

M3MEPEHUI MarHUTHOTO W PaJAHALMOHHOTO TOJEH W MOMCKa MPU3HAKOB OHOJIOrMYECKOTo

pcarupoBaHus MOXHO OTMCTUTH CICAYIOIIUC PE3YJIbTATHI:

1.

PaccmoTpena npo6iiema HayyHOTO 3HaUY€HUS U TIyOHHBI MpeIHa3HAuCHUs] CTPOUTEIHCTBA
KypraHHbIX cucTeM Ha Tepputopuu CpennHHON A3uu. BpickazaH psii MpeanosokeHui o
TOM, 4YTO [UIMTEJIIBHOE pa3BUTHE CTPOUTENILCTBA KypraHoB M HX pa3MELICHHE B
IPOCTPAHCTBE JOBEACHO [JO TEO03KOJOTMYECKOW 3HAYMMOCTH M HMEEeT IICUXO-
¢u3monoruuecKoe  3Ha4YCHWE AN JIIoJeH mnpeObIBalomMX Ha KypraHax. OTmeuaercs
0o0JIbIlIast BEPOSITHOCTh TOTO, YTO CKPBITAsi CUCTEMA IIKOJ IaMAaHOB CTABUJIA U CaKpaJibHbIE
3aJjauu, a IMEHHO, 4TO ¢ IIOMOIIbI0 KYpraHOB 00Jerdanach CBsA3b 4eJ0BeKa (B OCHOBHOM
[IaMaHOB) C «IOTYCTOPOHHUM Mupom». OTMmedaercss y3kas crenuduka HcclieOBaHUM
OOIICTIPUHATBIX CXEM apXEOJOTHUECKUX UCCIIEAOBAHHM (T.€. KypraHOB KaK 3aXOpOHEHU).
[IpoBenena marnutHass cbemka Macmraba 1:20000 B okpectHocTd bamagapckux
KypraHoB. BBbISIBI€Hbl MarHuTHbIE AHOMAJIUM aMIUIMTyaod okoino 150 wTn,
HPEMNONI0KUTEIBHO CBSI3aHHBIE C T€0JIOTHUECKUM CTpOoeHUueM MecTHocTH. Ha atom done
BBIJICJIAIOTCS aHOMAJIMU aMIUIUTY10M 710 30 HTJ1 y HEKOTOPBIX KypraHoB.
OOHapykeHa BbICOKas aMIUIMTyJa CYTOYHOM Bapuanmuu D-KOMIIOHEHTBI Kak B
AQHOMAJILHOW 30HE y MHUKPOTreOpU3NIECKOro O0OBeKTa, TaKk W B OTHOCUTCIILHOMN
CIIOKOMHOM o0cTanoBKe. JlaHHBINA 3P deKT TpeOyeT JOMOTHUTEIBHBIX UCCIEAOBAaHUH, TaK
KaK MOKET CBUJIETEIbCTBOBATH O reo(pU3nUecKoi crien(uKe JOIHHBI.
[IpoBeneHo MojenupoBaHME MAarHUTHOTO MO KypraHa. [lokazaHo, 4To B ciyyae
3aMoJHEHNs MOrpedalibHOM KaMepbl HEMAarHWTHBIM MAaTE€pHaioM IpPU OTHOCUTEIBHO
BBICOKOM MarHUTHON MPOHHUIIAEMOCTH BMEIAIOIINX TOPOJ, B LIEHTPE KypraHa BO3HUKAET
30Ha OCJIa0JIEHHOTO MOJIs, a Ha Kparo MorpedanbHOM KaMephl — 30Ha YCHIIEHHOTO nojs. B
pe3ynbTare (OPMHUPYIOTCS MAarHUTHbIE aHOMAJIWU KOJBIEBOH CTPYKTypbl. B ciyuae
€CIIM MarHWTHas TPOHHUIAEMOCTh MaTepuaia MOorpeOalbHOW SMBI HE OTJIMYAETCS OT
XapaKTEPUCTHK OKPYKAIOIIEro rpyHTa B LIEHTPE KypraHa HaOJloJaeTcs yCUJIEHUE oI,
a mo kpasim — ocnabnenue (3pdext Haceimu). [lo aMmIMTyAe MArHUTHOW KOJBIEBOM

AQHOMAJIMU TIPOM3BEJCHA OIIEHKA Pa3HOCTH MArHUTHBIX BOCIPHUHUMYUBOCTEH TpyHTa U
. —4
matepuaia mnorpebaibHoi Kamepbl Ay =3x107", 4Yro COOTBETCTBYET THUITUYHBIM

SHAYCHUAM JJIA T'JIMH IIECKOB U aJICBPOJIMTOB.
HOKaSaHO, YTO KOJIbLCBAasA MarHuTHas aHOMaJIWsd MOXKCT OBITh MMOJIyU€Ha TaKKC 3a CUCT

ydaera 3dexra npoBasia HackU. TakuM 00pa3oM, sl OTy4YeHHs 0oJjiee OAHO3HAYHBIX
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BBIBOJIOB HEOOXOIUMO MPOBEACHUE U3MEPEHUN MAarHUTHBIX BOCIPUMMYUBOCTEH MOPO/,
CJaramIyX KypraHHyr Hachlllb, a TAK)KE€ BMEIIAIOIIUX ITOPO/I.

6. OOnapy)keHa JOKamu3allvs aHOMAaJIWi paJMOaKTUBHOTO (QoHa Ha Kypranax. [Ipu 3Tom
BBISIBJIEHO CTaTHUCTUYECKH 3HAYMMOE MPEBBILICHUE YPOBHS pajuallid Ha KypraHax IO
cpaBHEHUIO ¢ (POHOBBIMU 3aMmepamH. B kadecTBe pabodymx ruUmore3 Mo oOHAPYKEHHOMY
sbdekty, yxke ceddac MOXXHO paccMaTpuBaTh Kak MPEAINOJIOKEHHE O HaMEPEHHOM
pacrojI0KEHUN KypraHOB B 30HaX C MOBBIIIEHHON €CTECTBEHHOW PaJuOaKTUBHOCTBIO, TaK
U TpeAnoiokeHue 00 HCKYCCTBEHHOM CO3/IaHME 30H IOBBIINICHHON pajualiu IyTeM
YBEJIMUEHHOTO KOJIMYECTBA €CTECTBEHHO PAJMOAaKTUBHBIX MOPOJ (HANpUMeEp, TPAHUTHI).
bbuto 1 3T0 cenaHo HaMEPEeHHO WU SBUJIOCH MOOOYHBIM TEXHOJIOTHYECKUM (akTOpOM —
npobiemMa CreruaaIn3upOBaHHBIX MCTOPHUYECKUX M MCHXO(U3MUYECKUX HCClieoBaHUA. B
HACTOSIIEE BPEMS DPOJIb BIHMSHHUS CIA0BIX 03 paJvallii Ha TICUXHKY W (U3UOJIOTHIO
aKTUBHO n3y4aertcs [4-7].

7.  YCTaHOBIIEHO, YTO BO3JCHCTBHUE OKA3bIBAEMBIE CO CTOPOHBI KYypraHoB Ha CEpJEYHO-
COCY/IUCTYIO CHUCTEMY HE MOTYT BBICTYNAaTh B KAadyeCTBE HKCTPEMAIbHBIX (HaKTOpOB,
CTUMYJIMPYIOLUX CTPECC-PEAKIUH.

8.  BbIsgBI€HO, YTO aHOMAaJIMM MHTUOMPYET MPOLECCHl MPOpPACTaHUsl CEMsH, 3aTeM 3TO
BO3/IeiicTBIE HUBENUpYyeTcs. Bo3aelicTBue anoMaluu HHTHOMPYET MPOLIeCChl MPOpPACTaHUS
CEMSH TEM CUJIbHEE, YEM JOJIBIIE 3TO BO3/ICHCTBUE TTUTCS.

Takum 00pa3oM, TNepeurCIICHHbIE 3HAYMMBbIE HAy4YHBIC pE3yJbTaThl IOATBEPXKAAIOT
OCHOBHBIE LI€IM U 3a/Jayd HalIero KOMIUIEKCHOTO HccienoBaHHus. Bo-mepBbIX, COOCTBEHHO
BbIOpaHHas KOHKpETHas TeMaThKa HCCIeIoBaHul, pa3paboTaHHas CHEUUalIbHO s HHUX
METOJIMKA, ¥ UCIOJB30BaHHBIE B MCCIIEJOBAHHUSX HOBBIE TEOPETUUECKHUE MOJIOKEHUS (TaKhe Kak
TEOPHsI HEOJAHOPOIHOTO (pru3mueckoro Bakyyma JlsatnoBa-JIMUTpHEBa) SBISIOTCS CYIIECTBEHHbIH
BKJIQJIOM B CO3/JaHHME HAYKH HOBOTO TIOKOJICHUS, TO3MIMOHUPYIOUIEH ce0si KakK CHHTE3
MIPOTPECCUBHBIX COBPEMEHHBIX HJEH ecTeCTBO3HaHUsA, ¢uiocopuu, KyJIbTypbl, TaK U
COXPAHMBILUXCS THICSYENETHUX 3HAHWW MalbIX HApoAOoB (Mpexkae Bcero AnTas — B HAIIUX
uccae0oBaHusaX). Bo-BTOpBIX, HAIllM HUCCIEAOBAHMS, KAaK W HUCCICAOBAHMS JPYTUX YUYECHBIX,
nposmBaioT cBeT Ha @erHomen ToHkoro Mwupa u ero poib B (YHKIMOHUPOBAHUH JKU3HEHHOTO
notoka Yenoexka u Ilpuponbl. B-TpeTbux, HccieqOBaHUS SABISIIOTCS YHUKAJIBHBIM BKJIAIOM
HE3aBUCHMOI M BO MHOTOM CaMO(pMHAHCHUPYEMOW WHHUIIMATUBOW CHOMPCKUX U alTalCKHUX
YUEHBIX 0 HW3YyYEHHUIO NPUPOAHO-KYJIBTYPHOM (EHOMEHOJIOTMH TeppuTopun bamagapckux
KypraHos.

Bripacxxaem  uckpeHHo0 — npusHatenbHOCTh  [anmne — MBanoBuuy — MawmbleBy,

TOCTCTIPUUMHBIM KHUTCIIAM CCJI KapaKOHLCKOﬁ JOJIMHBI, 1 BCEM HCKATCIIAAIM Hctunsl.
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