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AHHOTaAMSA

ApTedakTsl AAIOT TMOACKA3KM IO W3BJIEYEHUIO SHEPTUM 4Yepe3
nupamuy. ABTOp MOKa3ajl U3BECTHBIE U CBOU CIIOCOOBI MOTyYEHHS
SHEprud B MUpaMUIAX, paciiudpoBal HAANUCH HA TUPaMUAAX
u apredakTax MO B3AUMOMCUCTBUIO BHUJOB 3SHEPIMU, CO3/AN
YHUBEPCAJIBHYI0O BEPCHI0 THPAMUABI MO JPEBHUM TEXHOJOTHSAM C
ucrouHukamu sHepruu oT ConHia, 3emiIu, BeTpa, MarHUTHOTO
Mojis. ABTOp paccuuTall, UYTO SHEPrusi NHUpPaMHU CpaBHUMA C
cambiMu MorTHBIMEA B Mupe ['DC u ADC. [laHbl peKOMeHIAIK 110
BOCCTaHOBJIEHUIO ¥ CO3/IAHUIO HOBBIX IIUPAMHU]T OT POMHOU MOITTHOCTH.
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Ha 00.J10:kKe

1 — BO3/IEWCTBUS B TUPAMMUIE;

2 — 3Heprus OT nupaMuel B TeoTnyakase;

3 — NUPaMUJUOH C KPHUCTAUIOM Ha MAakKyIlKe, KOTOPOMY
17 TBIC. NET, HAWIIEHHBIA B MTOA3EMEIILE;

4 — cpaBHeHue nupamuabl B ['uze u B Teotnyakane no op-
MHUPYEMBbIM TOJISIM U U3TYyUYEHUSIM;

5 — MUpaMUIKOH, ¢ W300paKEHUEM BO3CWCTBUS TIOJS IBYX
JIoZled Ha Ixed U jajnee ¢ BozgercrerueM CoHIIA;

6 — nupaMuIa B BUJE TOTYBOJHOBOTO KOHIIEHTpATOpa SHep-
TUH;

7 — pucyHok u3 Konexca Manbsibekuano (Maiisi), Ha TApaMu-
Je (MEKCUMKAHCKOI) cuauT bor «IsiToi njaHeThl»; B OCHOBAHUH
MIUPAMUJIBI €CTh aTPUOYTHI C IByMSI, TPEMSI U YeTBIPbMS IETAJISA-
MU — 3TO MPU3HAKU TOTO, YTO OT MUPAMHU/IbI 3aNNTHIBAJIHNCH
KOpao0.Ju 3eMJIsIH, BEeHepUAaHIleB U MapcuaH; cpeau ¢uryp
MOKAa3aHbl: BEHEPUAHIIBI (C IByMsI XOXOJIKAaMH) U 3eMJIsIHE, ¢ Be-
HEPbI CITyCTUJIM BOMHOB Ha 3eMJIIO;

8 — HagnMCh Ha nUpamuae Xeorca, paclMppoBKa clena-
Ha aBTOpoM, AsekcannpoMm MaranueBsiM: «B3anmopgeiicTBy-
IOT MOCTOSIHHO JOMOJHSAIOIINE APYr Apyra cujbl 3eMJim
u cuibl CoanHna. st 3Toro npomnecca He00X0 UM MOCTO-
SIHHBII KOHTPOJIb WJIH HA0JII0/IeHne» ; KpOMe TOTrO, TaK Kak
yKa3aHa rneppasi Tpurpamma us3 apeBHer kutaickon Knuru Ile-



pPEMEH, TO MOKHO JOIOJHUTH 0 BO3MOKHOCTH MOJy4YeHHs
MeTaJjlIa, HalpuMep, 30J10TA.

9 — apredaxkT Mekcuku ¢ nzodpaxkenuem HJIO u nupamuist
C KpUCTaJJIOM Ha MaKyIIKe;

10 — uenTpanbHas yacTh apredakra 5, paciimdpoBKa aBTopa,
Aunekcanapa Maranuesa: «IIocBsAIIEHHBIE BO3AEWCTBYIOT CBOMM
nosieM. CosHile Bo3ercTByeT Ha nupamuay. OT nupaMusl BO3-
HUKaeT BO3/IENCTBUE, KOTOPOE IPUHOCUT PAJOCTh U OJIaromnony-
ype. Hanboopliee Bo3aericreue, korga Comndie B 3eHute. Bos-
JEVCTBUE OT MUPAMU/IBI IOXOIUT JO JIOMa. DTO MPUHOCHUT 3[10-
POBBE U CUACTBE;

11 — ananoruyHele N300pakeHusI MMPAMU/Ib HA IIIUTE KOPOJIs
uHKoB [layakytu u Ha apredakre Mekcuku ¢ HJIO;

12 — pucyHok aBTOpa, Anekcanapa MaraHiieBa, 3aKperuieHue
[IECTUTPAHHOU OOIMIIOBKU MUPaMUIBI Xeorca;

13 — pucyHok aBTOpa, Anekcanapa Maranuesa, 1uHus ¢o-
Kyca B BOTHYTOM CHCTeMe MUpPaMU/Ibl Xeorca.



BBenenune

HauOospliee 4ncao KHAT B MUpE HalKMCaHO O MUpaMHJaXx.
[Touemy Takass momyJIsipHOCTB? [Ie70 HE TOJIBKO B TOM, YTO IH-
pamuga Xeorca — €JUHCTBEHHO yTBEpXkIeHHOoe uyno Cera,
a B TOM, 4TO y MUpaMuj HEOOBIKHOBEHHbIE CcBOicTBa. Omnuca-
Ho 6onee 700 cnocoOoB MpUMeHeHUs MUpamuj. ABTOp paHee
B cBOMX KHHUTaX [1 —43] mokasaj, 4To X IJIaBHOE CBOMCTBO —
MHOTr0(pyHKIIHOHAJBbHOCTL . OHA U Ta K€ MUpaMHJa MOKET
UCTIONIb30BAThCA JJIS 3ALLUTHI OT KaTacTpod U 3eMJIETPSCEHUN,
11 TEHEpPUPOBAaHUS SHEPIUY, JAJIIbHEN CBSA3M, KaK OpykKue, JJs
BO3JICHCTBHUS HA YeJIOBEKA U JIaKe 7151 00paOOTKH Py/Ibl IS TIO-
JIy4EeHHU 30JI0Ta.

B sT0li KHUTre paccMaTpHBAKOTCA CBOMCTBA NUPaMH
JUISL TOJIy4eHHsI SHEPruu. DTO HUCCIEAOBaHUE IPOBOJUTCS
B HECKOJIbKMX OCHOBHBIX HAIIPABJIEHUSX [UISI BCECTOPOHHETO
OXBaTa TEMBI:

— 10 JpeBHUM apTredakTam;

— I10 BBICKA3bIBaHUAM U pabOTaM BelyIIUX yUYEHBIX;

— 110 cOOCTBEHHBIM BEpCHSIM aBTOpa, AJlekcaHapa MartaHiie-
BA,

— 10 CPABHEHUIO C JPYTMMHU UCTOYHUKAMU MOIIHOW SHEPTUu:
cI2C, ADC, I'P3C u np.;

— IO YKa3aHWIO CBOMCTB ISl BO3MOKHOCTH BOCCTaHOBJIEHUS
CTapbIX NMMPAMUJ U CO3/1aHUS HOBBIX C LIEJBI0O TEHEPUPOBAHMA



OOJIBIIIMX SHEPrUi.

JHaeTrcsi cpaBHeHHe ¢ cCaMbIMM MOUIHBIMH YHepreTuye-
CKMMH CTaHIUSAMH B Mupe, Hantpumep, ¢ CasgHo-Iymenckon
[C - 6400 MBT, ¢ ADSC «Dykycuma» — 8815 MBT, ¢ Kypckoi
ADC — 3700 MBT, a Takxe ¢ COJIHEYHbIMU IEKTPOCTAHIIUSIMU:
B Kurae, Tengger Desert Solar Park — 1547 MBgr.

IIpuBoasATCA pacyeTbl MOIHOCTH 3SJIEKTPOCTAHIUH
B BHJe MHPaMHJ C ucnojb3oBanneM 3Hepruun CoJuanHna,
3emuu u Ap.

[IpoBoasATCA pacyeTsl MO NOYyYaEMOU MOIIHOCTH OT pa3iny-
HBIX TUTIOB MUPAMMU/I;

— Iupamu bl Xeorica.

— bepmynckoii nupamMupl, pacroyiokeHHasi B BOJIE;

— Benmkon nupamuasl Yommyna B Mekcuke;

— rupamuabl Kaiinac, B TuGere, Kurai.

3aberas Bnepe/, MO:KHO YTBepP:K/1aTh, YTO MOIIHOCTH
OT KPYIHBIX IMPaMUJ] COM3MEPHUMa € CAMbIMHU KPYIIHBIMHU
ucrouHukamu 3Hepruu B Buge I'9C u AIC.

EcTh eme HeCKOJIbKO HCTOYHUKA SHEPruM OT MAPAMMU/Y:

— 32 CUET BEPTUKAJIBHON COCTABJIAIONIEN MAarHUTHOT'O MO,

— 32 CUeT BeTpa,

— 3a cyer cuibl Kopuonuca,

3a cYeT IPaBUTAIMOHHBIX BOJIH,

— 32 CUET CKUTaHM$ TOIUIMBA MOCJIe MOYyYeHHUs] BOAOPO/A.

Nx oO0mmii BKJIA COCTaBJIsAeT, NpuMepHo, 15 — 30%.
BrvsiHue MarHUTHOTO TOJIST YBEJTUMUMBACTCS TIPH MPUOINKESHUN



K TOJTIOCAM.

B «3aksmouennn» paccmarpuBaeTcs, KakKum o0pa3om 3a-
NMyCTHUTH JIefiCTBYIOIINE, HJIN CO3/1aTh HOBbIE MHPAMHIbI
¢ orpoMHoOu 001mei Heprueii. [Ipu 3TOM nenaercs akieHT
Ha CJIe/IyIOIIne YCIOBHSI.

1 ycaoBue. BoccraHoB/ieHHEe BOJHBIX CTPOEHUH B BUjIE
KaHAJIOB, X PAHWJIUIIL BOJIbI, ITOJBOJIOB U OTBOJOB BOJIBI K IMHpPa-
Mujie, BOCCTAHOBJICHUE WJIM CO3JIaHME HOBBIX PETyJISTOPOB IO-
Ja49¥l BOJIBI.

2 ycaoBue. Boioop ¢popmbl nupamuabl. V3BecTHHI 1Be
HanOoJIee YacTo BeTpevaronyecst (GOpMbl — C BHYyTPEHHUMM CTY-
NEeHsIMH, KaK B MUpamMujie Xeorca U C BHEIIHUMH CTYHEeHSIMH,
Kak nupamuabl B Mekcuke, ['Baremasie u ap.

3 ycaoBue. HauanbHoe BO30y:KJeHHE Pe30HAHCHBIX
NMPOIECCOB.

4 ycnoBue. Tounas opumeHTanusi mo CTOpOHaM CBeTa.

S ycaoBue. BoccraHoBiieHHe, WM YCTaHOBKAa pe30-
HAHCHBIX CBOWICTB KOHIIEHTPATOpa YHEPIruu Mo BbICOTE
NUPaMU/IbI

6 ycioBue. PacnoJsio:xenue B MecTe CHJIbI H TEKTOHHY e-
CKOro pasJjoma.

7 yciaoBue. ObecneueHne ycToiiunBOCTH U ceficMuve-
CKOM 0€30MaCcHOCTH MUPaMH/IbI

8 ycioBue. Pe3onanc koJsie0aHuii mupaMubl ¢ pe3o-
HaHCaMH KoJe0aHuii 3emMuln.

9 ycaoBue. Boioop nbe3oMaTepuasion . D10 yCIOBHE CTPO-



ro 00s13aTesIbHOE, TaK KaK EKTPUIeCTBO (DOPMUPYETCS Ha TTep-
BOU cTagnu The303(pdekra, Korga MexaHMUecKue KoyneOaHWs
B BBIPA0ATHIBAIOT 3JICKTPOIHEPIUIO TIPY BUOPUPYIOIIEM MeXaHH-
YECKOM BO3/IEUCTBUN

10 ycaosue. IIponeccy nne303grexra npeamecTByeT
npouecc popMupoBaHns KoJedannii nupamMuabl. Kak mo-
Ka3aJIi UCCJIeJoBaTed, BCSI OTPOMHAs Macca MUPaMUIBI KOJieO-
sercs ¢ ammutyaoit ot 0,1 mm 1o 0,01 mMm.

11 yciioBue. YcBoeHne i NPUHATHE YHEPTHN H3JIy4de-
aua CoJHna.

12 ycaoBue. Ilpunsitue pa3HbIX HCTOYHNKOB YHEPTHN —
ot CouHna, 3emym 1 MarHUTHOro moJjsi. Camoe r1aBHOe
JOCTHKEHUE MUPaMUAbl — BO3MOXHOCTb MCIIOb30BaHUS Cpazy
HECKOJIbKMX UCTOYHUKOB SHEPIHH.

13 ycioBue. Co31anue JieBUTAHM ISl CBOOOIHOTO Tiepe-
MEIIEHUs 1 TIOJIETOB TSKEJIbIX METAIUTOB U OJIOKOB.

ABTOpP OTHOCHUT ce0sl K HCCJIe/I0BAaTeJsIM TailH MHPO-
31aHUS, PEBHUX METAIUTUYECKUX CTPOEHUM, APEBHUX TeX-
HOJIOTUI, Oyayun m3o0peTaresieM, CO3AaTesieM MHOTUX aBTOP-
CKHX CBHUJIETEJILCTB M TaTeHTOB. PadoTass HauajbHUKOM J1a0o-
paTopuM C YUYE€HOW CTENEeHbI0 M Hay4YHbIM 3BaHueM, Bo «BHUN
TexHnueckoil (pM3MKKM U aBTOMATH3AIUN», OH ObUT WHHUIIAATO-
POM CO3JIaHUsI HOBOTO YCTPOMCTBA IMIA3MEHHOT0 MUCTOJIETa, pa-
OoTaromiero Ha OOBIYHON BOJE, BO3ACWCTBYIOIIETO HAa KaMeH-
HBIE CTPYKTYPBI, CO3JJaHUsI MOAYJIMPOBAHHBIX T€HEPATOPOB HEWi-
TPOHOB, KBAIPYTIOJIbHBIX U BPEMSIPOJIIETHBIX MACC-CIIEKTPOMET-



POB, BHICOKOBOJIBTHBIX UIMITYJIbCHBIX YCTPOMCTB M MHOTUX HU300-
perenuu. Ha 311 ycTporicTBa NOTy4YeHbl aBTOPCKUE CBUETENb-
CTBa M NaTeHThl. VIM HanMcaHpl CTaHJAPTHI 110 TEHEpPaTOpaM Hel-
TPOHOB, & TAK)KE KHWUIHU IO TaHAM MUPaMH[, KypraHoB, CE-
JIOB, JIOJIbMEHOB, MEHTUPOB, KPOMJIEXOB, CTaTyi ¢ octposa Ilac-
x#, CTOYHXEHAXKY, KOMIUIEKCY TWyaHako, JPEBHMM KaJleHJAA-
pAM, BOIPOCaM JIEBUTALMM Y€JIOBEKAa U MeraautoB. Ilpu stom
IPOBOAMIIOCH 0000IIIEHNE U TPOBOAUJIICS aHAIU3 CYILIECTBYIOIIE-
0, ¥ JIABAIUCh COOCTBEHHBIE TUTIOTE3bI U PacyeThl, UCCIIEIOBA-
HUA T10 reorpapuuecKuM KapTaMm.

JlaHHOe uccienoBaHue ObUIO HAYaTO HE CIyYalHoO, a sIBJISeT-
Cs1 IPOAOJIKEHUEM 1I€JICHAIIPABJIEHHOTO U3y4€eHUs BO3MOKHO-
cTell TeXHOJIOTHI PeBHUX [[UBUJIA3 AL,

ABTOp, Anekcanap MaraHues, pemnJ NepevYHcCJIuThb
YHTATeJsIM CBOM OTKPBITHS, THIIOTE3bl, paccje 0BaHus,
PaCKpPBITHSI, CBSI3aHHbIE C TEXHOJIOTUAMM JAPEBHUX LIMBUIN3A-
17178

— BbISIBJIEH NI€PUOJ] OKOHYAHUS AEUCTBUS upamus B ['uze;

— BbISIBJIEHA TEPPUTOPUSI BIIUSIHUSL SHEPTETUKU TUPAMUL;

— cchopMyIMPOBAT KPUTEPUIA HACTOSILIEN TUPAMU/IBI;

— BbIsIBJIEHbl Kareropuu nupamuja B Poccun, HaHeceHO
116 nupamua pasHoii popmbl Ha Kapty Poccun;

— BIEPBbIE PACKPHIT KaJIeHAapb KatacTpod TryaHako; BbIUMC-
JIeHbl OPOUTHI TUTAHET A0 U MOCce KaTtacTpod, BHIYMCIEHbI OpOu-
Thl U BpeMsl KaracTpod ¢ TpeMsi CIlyTHUKAMU 3eMJIM U IByMsl
CnyTHUKamu Beneps;



— BIIEPBbIE PACKPBITO MpeJHA3HAYEHWE B3aMMHO TEpIeH U-
KYJISIPHBIX CTPYKTYP B OJIOKax — JiJIsI JIEBUTAITUM;

— BBISIBJIEHBI pa3pyIIUTEIN KOMIUIeKca TuyaHako;

— BBISIBJICHO Ha3HavyeHue nupamuj B TuyaHako, B TOM YHCJIE,
JUIS TIpoliecca TOTyYeHusI 30J10Ta;

— BoIsiBJIeHa oOmmHOCTh Bpat Cosnaila B Tuyanako u [T-o6pas-
HBIX CTPYKTYp B CTOYHXEH/IKE;

— IIpOBeJIeHa CUCTeMaTU3alus CENIOB;

— MPOBEEHA CUCTEMATU3AallUsI JOJIbMEHOB U BBISIBJIEHBI CyM-
MapHbIe BOZMOKHOCTH 10 3aIUTY OT KatacTpod U 3emerpsice-
HUM,

— IIpOBeJIeHa CUCTeMAaTU3alisi MEHTMPOB U KPOMJIEXOB;

— [IPOBEJICHA CUCTEMATU3AIIMsI PE30HAHCHBIX KYpPraHoB, IOKa-
3aHa UX cXoxee (PYHKIIMOHAIbHOE BO3JEUCTBHIE C MUPAMUIAMU;

— BBISIBJICHO Ba)XKHOE HAa3HAYEHHE METAIMTUYECKHX CTpoe-
HUW MO BCEMY MHUpPY — ISl ONpPEJE/ICHUs] U 3alUThl OT Kara-
cTpod U 3emiIeTpsCeHUH; BBeleHbl (DOPMYIIbI ISl TIONTYyYEeHUS
3 HEeKTUBHOM 3aIUTHI; B MECTaX C OOJBIIIMMYU TEKTOHUIECKUMU
pa3ioMaMM YCTaHABJIMBAJIA OrPOMHBIE MUPAMU[IBI, 4 B MeCTax
¢ HeOOJIBITION CETKON TEKTOHUYECKUX Pa3JIOMOB YCTaHABIMBAIN
MHOECTBO MEJIKMX METaJIMTUUECKUX COOPYKEHWI TUIa J0Jb-
MEHOB, PE30HAHCHBIX KYPraHoB;

— BBISIBJIEHO TIpeHa3HaueHue ctaryii Ha octpose Ilacxw,
a TaK’Ke BIepBbIe YKa3aHbl YCTPOUCTBA YACTOTHOM HACTPOUKU;

— ofpejieieHa CUcTeMaTh3allvs 0 YaCTOTHOUM HACTPOKKE Me-
TaJIMTUYECKUX COOPYKEHU;



— BbISIBJIEHA JIaHeTapHas Karactpoda no denaepckom 301u-
aKy;

— PacKpbITa MPUHAJIE)KHOCTh YETHIPEXMAJIBIX CYIIECTB U JIO-
Jieil ¥ BbIsIBJIEHA TUJIaHeTa, ¢ KOTOPOM OHM MPUObUTH Ha 3eMITIo;

— MPOBEJIeHa CUCTeMAaTU3alsl U paclliipeH Kpyr Ha3HAYeHUI
KaMEHHbBIX HHUIII;

— MPOBEJ/IeHa CUCTeMaTU3allsl Mo KaJeHAapsiM POCCOB U pycC-
COB;

— MpOBE/IeHa CUCTEMAaTU3alIM 10 KaJIeHIapsIM Maris;

— CO3/1aHa HOBasi TEOPUsI M CXEMBbI MO JIEBUTAIIUM U MAPEHUIO
YeJIoBeKa B BO3JIYyXE;

— CO3/1aHa HOBas TEOpUsI U CXEMBbl IO JIEBUTALIMM KAMHEN
Y METaJIUTOB;

— HalJIeHbl 3aMypOBaHHbIe OJIOKU JIEBUTAITUM;

— BBISIBJIEHA TaliHA W300paXeHUs JIETAIOIIUX TPUINEIIbIICB
u boros;

— pacKphbITa TaiiHA IUTAa KOpoJisi MHKOB [layakyTu u TaitHbI
[IUTOB BOUHOB MHKOB;

— packpbITa TaiiHas cujia BOcka AJiekcaHapa MakeqoHCKOro
32 CYET MCIOJIb30BAHMUS IIJIEMA C PaCIIMPEHHEM Ha MakyllKe,
CBSI3bIO CO IIMTOM M (DyHKIITMOHUPOBAHUE BCEW CUCTEMBI 3a CUET
3BYKOB TpyO, KPUKOB BOMHOB ¥ SHEPTETUKH TEPPUTOPUI;

— BBISIBJICHO Ha3HaUYEHHE BBICOKMX KOPOH OOroB U (papaoHOB
Erunra, cienansl pacyé€Thl 110 BO3/IEMCTBUIO HA PUTMBI TOJIOBHO-
IO MO3ra, BBISICHEHBI TIOJPOOHO BOITPOCHI TeJIeNaTuu U BO3JIEH-
CTBMS HA MACChI JIIOACH;



— chopmynIMpoBaHbl MPU3HAKHU, MO KOTOPHIM MOXKHO HAWTH
HOBbIE TUpaMubl B Poccun;

— copMyIMpoOBaHbl TMOACKA3KU JPEBHUX HUBWIA3ALMI
10 pa3HbIM HallpaBJICHUSIM;

— c(popMynMpOBaHbl MO IIaraM BO3MOKHOCTH OCYIIIECTBIIE-
HUS TOJIMTOHAJIBHOW KJIAJKU C MPUMEHEHUEM TEXHOJIOTHH pa3-
MSTYEHUS] KaMHEW;

— ONpeAesIeHbl AaThl KaTacTpO@ IJIaHET IO MHOTOUHCIIEHHBIM
KOJIEKCaM;

— MO PA3JIMYHBIM KOAEKCAM BbISIBJIEHBI BOVMHBI MEKIY KUATE-
Jsimu 11aHeT: Benepsl, Mapca, 3emuin, Mepkypus U ¢ yyactueM
JpYTUX IUIAaHET U CITyTHUKOB;

— BBISIBJICHBI Y€JIOBEKOOOPA3HBIE METAJIUTHI, TOXOXKKE Ha UC-
TykaHoB octpoBa [lacxu, B Poccuu: dkyruu, Cubupu, Ha Ypare;
BBIYKCJIEH UX BO3PACT M OCOOEHHOCTH OPUSHTAIIMN OTHOCUTETh-
HO TEKTOHMYECKHUX Pa3JIOMOB:

— CUCTEMAaTU3MPOBAHO METAJIMTUUECKOE CTPOUTENbCTBO, HA-
YMHAs OT CEU/IOB U A0 MUPAMHU/I, BbISIBJICHbl HOBBIE 3BE€HbSI: MHO-
TONMKOBBIE, MHOTOCJIOMHBIE, TUPAMU/IBL, U C IBYMSI BEPILIMHAMU;

— BIIEPBbIE BBISIBJIEH MPO(pUIIb JABYXIIMKOBBIX IOp-NMPaMH],
Hanpumep, B Epraku, oH He mapabomyeckuid, a ¢ eMHON JIMHH-
el ¥ JIMHEWHBIM (POKYCOM, UTO OUeHb yIOOHO it 3anuTku HIIO
Ha Pa3HBIX PACCTOSHUSIX;

— BIIEPBBIE BbISIBJIEHA MIPOMEKYTOUYHAS] KATeropysi MHOTOIHU-
KOBbIX Upamuji B Poccuu;

— BIIEPBBIE BBISIBJIEHA MPOMEXKYTOUYHASI KaTeropusi MHOIO-



cnoiHbIX Tupamul B Poccuu v onricano 17 ux pa3HOBUIHOCTEN;

— YTOYHEHA IPOMEKYTOUHAsl KATEropusl paHHUX MUPAMUL
B BU/JIE TPAHEHBIX XOJIMOB;

— TIPOYUTAHBI TEKCTHI HA TPEBHUX OOEIUCKAX U MUPAMUJINO-
Hax U BbISIBJICHbl YTBEP:KACHUE MPEICTABUTENIEN IPEBHUX LIUBU-
JM3aIUy 00 aKTHBAIIUM TbE30COIepKaIle KPUCTAJUIOB CUJION
MBICJIH;

— YKa3aHbl HECKOJIbKO HEOOXOIMMBIX PE30HAHCOB B KPUCTAJI-
Je;

— PACKpHITH TallHBI HETJIEHHOCTH XamOo-Jambl MTuranosa,
OCHOBaHHbBIE HA KOMILJIEKCE MOATOTOBUTEIbHBIX CBOMCTB, XUMU-
YECKUX U PE30HAHCHBIX;

— TIOKa3aHa WCTOpHSI Pa3BUTUS TICU-TEXHOJIOTUH, CIIOCOOBI
BO3JIEUCTBUS, (PU3MKA MPOLECCA, BEJIMYMHBI CUTHAJIOB; IMpPEJ-
CTaBJIeHbI COOCTBEHHbBIE HAPAOOTKM aBTOPA IO CBSI3U C TEXHOJIO-
TUsIMU APEBHUX [IUBUIM3ALIME, JaHA COOCTBEHHAs pacIndpoB-
Ka JIPEBHUX TEKCTOB IO Mepeaye MBICIEN U UX YCUJIEHUS], TO-
Ka3aHbl BO3MOXHOCTH MEPEAAYN MBICIIEM HA PACCTOSIHUE, pellie-
HUSI 110 U3JIyYEHUIO YIbTPa3BYyKa U JIEKTPOMArHUTHBIX BOJIH Ye-
JIOBEKOM;;

— pacKpbIBaeTCsl MEXaHWU3M TeJIeNaTU B 30HE BUIUMOCTH
Y BOKPYTI 3€MJIM, YKA3bIBAIOTCS YCJIOBUSI CBSI3U TOJIBKO C HYX-
HBIM Y€JIOBEKOM; [TOKa3aHbl CIOCOOBI (POPMUPOBAHUS 3BYKOBBIX,
YAbTPa3BYKOBBIX, JIEKTPOMArHUTHBIX BOJIH BBIILIE [TOPOTa Teje-
naTuu, CBsI3b C UH(POPMALIMOHHBIM TOJIEM [1J151 KATETOPUIL JIIOAEH.

ABTOp, AJlekcanap MaraHieB, pemn NO3HAKOMHTb



yuTaTeJiell C0 CBOMMH KHUTaMHU [0 TaHHAM MHPO3JaHUs
U T€XHOJIOTHSIM JIPeBHUX HUBUIN3ALMIL:

«JlpeBHue nupaMuIbl — K04 K TTO3HAHUIO MUPO3IaHus» [1];

«JlpeBHME MUpPaMUIbl — KJTI0Y K MOJABJIEHUI0 KatacTpod» [2];

«KpbIMcKkHe KypraHsl U 10JIbMEHbl — TAMHCTBEHHOE Ha3Have-
uue» [3];

«Tannpl nomaBneHus 3emuierpsiceHun U Karactpod. Chpa-
BOYHUK [4];

«Taitnbl cratyii Ha octpoBe [lacxu» [5];

«TailHbI CefIOB — METATMTUUECKUX COOPYKEHUI» [6];

«HoBoe o meHrupax, kpomiuexax u CtoyHxenaxe» [7];

«Taitnpl Mupo3ganus» [8];

«Taitnbl yenoBeuectBa. lOMopuctuueckue ucropun» [9];

«Kanenpgapu Ha Pycn» [10];

«Kanengapu v kozpekcol Madsi» [11];

«PackpbiTa TaliHa KajeHgaps karactpod TuyaHako,

CpaBHEHME C KaJIeHAapsIMH POCCOB U Marsi» [12];

«JlpeBHne kaneHpgapu: Ha Pycu, mans, Tuyanako, npeBHe-
eTUIeTCKre, JPEeBHEKUTANCKUEe W JIpyrue — UCTOYHUKU 3Ha-
Hui» [13];

«Kommuieke TrlyaHako: 151 3alIMTHI OT BParoB U Karactpod,
1UIst 0OpaOOTKM Py, IS JIeYeHUs, KaK 00CepBaTOpHs U KaJieH-
napb» [14];

«PackpbITa TallHa MapeHus YeoBeKa B Bo3ayxe» [15];

«OCHOBBI JIEBUTALIMU, MOJIETHI YEJIOBEKA 1 KAMHEW B BO3yXe

[16];



«JleBuTanus, Wik NoJjeThl KAMHEW M MErajMTOB B BO3IyXe
[17].

«OTKpBHIT HOBBIN CIOCOO JIEBUTAIMM KaMHEH M MEraJiuTOB
B Tuyanako u OnbstHTaliTAMO0» [18];

«[Ipumepsl u cxemsl eBuTanum» [191];

«Kax ynanoce HaiiT 3amypoBaHHbIe OJTOKH JTeBUTarmm» [20].

«Kak packpbiT KajieHnapb TuyaHako W BBIUYUCICHBI OPOUTHI
riaHeT, Tpex JIyH u ciiyTHUKoB Benepbi» [21].

«JIt000BB KOIIleK K KaMEHHBIM HHIIIAM ITOMOIJIa PACKPHITh UX
CBOICTBA JJ1s JISUeHUs, 3aIlUThI 1 JIEBUTAII» [22];

«Kak ygasoch pacKpbiTh TallHYy YeTbIPEXHAJIbIX MPUILETb-
ueB» [23].

«TaiiHa W300pakeHWs JIETAOINUX TMPHINENbleB W bBo-
roB» [24];

«Taina mmrta kopossi MHKOB [1ayakyTu U IIUTOB BOMHOB UH-
KOB» [25];

«TaitHas cuna Boricka Anekcanapa MakegoHCKoro» [26];

«Tauna papaonoB Erunra» [27].

«IToxcka3ku IpeBHUX LIUBUIAZAIMI» [28].

«TexHonornu IpeBHUX HUBWIM3AIMN: MOJIMTOHAIbHAS KJIa/1-
Ka 1 pa3MsArdeHre Kamuen» [29].

«Karactpods! ma”er, poiab BeHepel u BaMsAHME Ha 3eM-
mo» [30].

«PackpbIThl Yepe3 KOJEKChI: KOJIOHM3AIMKU U BOMHBI Ha Bene-
pe, 3emuie, Mapce, 1 Ipyrux IiaHeTax M cnyTHUkax» [31].

«ITupamuel B Poccuu n ux otmmure» [32].



«YenoBekooOpa3HbIe METaIMTHI, [TOXOXKHE Ha UICTYKAHOB OCT-
poma Ilacxu, B SIkyrnu, Cubupu, Ha Ypase [33].

«TexHonornu IpeBHUX HUBUIN3AINIL: ITATIBI CO3/IaHUS MeTa-
sutoB. CipaBoYHUK» [34].

«TexHoNoruy ApeBHUX UBWIM3ALMK: MAPAMUIbl C BOTHY-
TBIM NPO(pUIEM, JUHEUHBIM (POKYCOM M KaMEHHBIM OTpakaTe-
aem» [35].

«TexHonornu IpeBHUX HUBUIM3AIMI: MHOTOIMUKOBbIE MHUPa-
MuUAbD [36].

«TexHonornu IpeBHUX NUBUIN3ALMKA: MHOTOCJIOMHBIE MUPA-
Muas» [37].

«TexHonornu 1peBHUX IUBUIN3AIIMIA: TMPaMU/Ibl B BUJIE I'pa-
HEHBIX XOJIMOB» [38].

«TexHonornu ApeBHUX IMBUIN3ALMI: MOIIHBIE KPUCTAJUIBI
JU1s1 SHepreTuku» [39].

«TexHonornu ApeBHUX LMBWIM3ALMIA: aKTUBAIIMS KPUCTAJI-
JioB 11oj1eM IlocBstmenasix» [40].

«PackpeiTa TaitHa HerieHHOCTH XamOo-jambl MTHrsnosa,
CBsI3aHHAs1 C TEXHOJIOTUSIMU JIPEBHUX LIMBWIIM3AIMUI» [41].

«IIcuxoTpoHuKa — ynpaBjieHUEe COZHAHUEM, CPAaBHEHUE C TeX-
HOJIOTMSIMM IPEBHUX LIMBUIIA3AIMI» [42].

«Tenenarus ceronHs v MO TEXHOJIOTUAM APEBHUX LIUBUJIN3A-
> [43].

MHorue yka3aHHble POIeCCHI JaHbl BIIEPBbI€e U SABJIS-
OTCS IPUOPUTETOM aBTOPA.



Iloackaszku nmo apredakram

JlpeBHNEe IMBWJIN3AIUH JAKOT HAM MOJCKAa3KH. ABTOp,
Anekcannp MaraHiieB, B cBoell KHure [28] BrepBble MoKazaj
TMOZICKA3KM: TI0 KajieHaapio Tuyanako u karactpodam; 1o 4eThl-
pexnaibiM Joasm; 1o JlenaepckoMmy 304uaKy; Mo HUTY KOPOJs
WHKOB, MO IyieMaM AJjiekcanapa MakeIoHCKOro, yCTpoicTBam
JIeBUTAIIMK. ABTOP BBISIBWJI, UTO TOJICKA3KU MPEJICTABICHbI B BU-
JIe 3araJJoK TOJIbKO JIJISl TIOATOTOBJIEHHBIX B TEXHUUECKOM TUIaHe
MOTOMKOB, HO UIMEETC$1 3arOBOP MO YHUUTOKEHUIO BAKHBIX JPEB-
HUX TexHoynoruil. EMy yaanock pacmmdgpoBaTh psj MOACKa30K
no nupamujam, Cpunkcy, Bumanam, ¢papaonam Erurnra, craty-
saM Ha octpose Ilacxu.

VueHble BceX CTpaH MBITAIOTCS OTKPHITh 3araJjKu UCTOPUHU.
Kto nocrpoun nupamuay Xeorca? Kak BO3BOAMIUCH MHOTOTOH-
HBbIE MerajJuTUYeCKue coopykeHus u mupamuabi? Kro co3man
KasieHgapy maiisi U Tuyanako? [Touemy kanenmapb Pycu Hauu-
HaJics Ooree cemu Thicsd JieT Hazaa? Kro n3obpaxeH Ha apre-
(pakTax Mekcuky, rae nmokazaHbl MPUILIEIbIH ¢ MUHJAIEBUIHbI-
MM IJIa3aMU ¥ KOCMUYecKre anmapathl? OTKyaa B3sUIUCh KOCMU-
YecKHe anmaparsl ¥ CaMoJIeThl, N300pakeHHbIe B MHUICKUX BU-
MaHax ? Takux 3arajiok oueHb MHOTO.

YueHble MbITAI0TCS MOHSITh ¥ TIOBTOPUTH TEXHOJIOTMU JPEBHUX
nuBMIM3amid. Kakum oOpazom nepeaBuraiv o Bo3ayxy Mera-
uThl? Kak MOI/IM MOCTPOUTH MOTUTOHATIBHYIO KJIAJIKY C pa3Msr-



yeHreM KamHs? [louemy paHbliie MOIJIM OJABISITh 3€MJIETpsICe-
Hus? Kak ocymectBisimm tenenatvio? KTo npumgyman BO3MOX-
HOCTb JIeueHHs ybTpa3BykoMm? Kakum 00pazom ocTurany apy-
I'UX IUIAHET U JIPYTUX [JIJAHETHBIX CUCTEM?

Camoe ke IaBHOE, KTO OHH, NpPEJCTABHTEJNN JpeB-
Hell MUBUJIN3ALMH, KOTOpbIE MOJAPWIN HAIllEMY MOKOJIEHHIO
OTrPOMHBIE BO3MOKHOCTH M 3HAHUA? DTU 3HAHUSA OTKPBIBAIOTCS
MOCTETIEHHO IO KPYMNHILIAM.

CHayana aBTOpP CTOJIKHYJICSA C NMOACKa3KaMH IO TeMme
JIEBUTAIMM WM IepeMelleHHuI0 110 BO31yXy MerajuroB.
Emy ynanoch BHISIBUTH B3aMMHO-TIEPIIEHIUKY/ISIPHbIE HUILIHY, KO-
TOpBIE UCMOIB30BAIUCH B MpoOIiecce JieBUTAIUU (M. KHUTY [ 18]).
OH fmoaro WcKal u, BAPYT, HAllle]d HEOXKUJAHHYIO MOJICKAa3KY.
B xnwnre D¢ppanma Ckyanepa 1877 rona BeIITycKa UMeETCs Kap-
TUHKA JBYX KOJIOHH, HA KOTOPbIX HAPUCOBAHBI 9TU B3aUMHO-IIEP-
NEHIMKY/ISIpHbIE HUIIM M [JaHA MOJACKAa3Ka B BUJIE JIETAIOIIEN
KYKJIbl 1 JIETSILEN JSryluku! ABTOp 0JT0 UCKAJ 3TU KOJIOHHBI,
HO OHHU 3a ITpouIe IIee BpeMs NUCUE3IIH, 4, MOKET, KTO-TO ITOMOT,
4y1oOBl OHM Kcuesu! Cam akT HaTMums NOICKa3KU MOPa3ull.

Crnenyromui pa3 OH CTOJIKHYJICS C TOJCKA3KOM JPEBHUX 1U-
BWIM3AIUI 0 Tpamugax. Yto ObLJIO HA MakKylIKe MUPaMUJIbI
Xeorca? [Inpamuna Xeonca BOJIHYET BCEX YUEHBIX, TaK KaK 3TO
€/IMHCTBEHHOE 1yJI0 CBETa, KOTOPOE OCTAJIOCH Ha HAIlIEH TUIaHEeTe
coxpaHuBIIUMCA. W onsATh HEOKUAAHHO, aBTOpP B My3esx Kau-
pa yBUJIEN MAJIEHbKYIO TMPAMUAKY, HA KOTOPOW BO3JI€ MaKyIIKH
ObLT HAPUCOBAH KPHCTAIUI, MM MMMPAMHUIMOH. A KTO Xke caemat



o1y nupamuaky? B mysee He 3HaioT. OTBeT ouH. OHa HaiieHa
npu packonkax okoso 200 ner Hazaa! A ckonbko eu sier? Heuns-
BECTHO!

N3yuas 6oroB u ¢apaonoB Erunra, aBTOp OKyHYJICS
B MHUP No/icKa30K! OHN HMEIOTCS M0 KaXK/10i 0COOeHHO-
cTH 00r0B M UX MPUHA/IJIEKHOCTEH. DTO YTO 32 KOJIBIIO C Ha-
MOTKOH B Bojiocax 6oruHu Xatxop? Tak 3T0 He KOJbIIo, a yKpa-
nieHre! He MoskeT ObITh, a MOYeMy TOYHO TaKOe e KOJIbLIO C Ha-
MOTKOHM TMOKa3aHO Ha HWXHEH 4YacTH xe3na? Onste BOMpOCH!
Ho, boxe moii! A BOT BaM 1 IOZICKA3Ka, /1a HE OfIHA, A HECKOJIBKO !
TOYHO Takoe ke KOJIBLO [MOKa3aHO OTAEJIBHO Ha (PpECKAX XPaAMOB
ErunTa B Kortsax nruusl U otaenbHo! Bor tak nena! JIpeBHue
co3marenu (ppecok Jand HaM MojcKa3ku! ABTOp ObLT 3aMHTPH-
TOBaH M OILIAPAIIEH OJHOBPEMEHHO! DTO KOJIbLIO, OMHOBPEMEH-
HO U /1151 YKPAIIEHUH, ¥ U151 BOJIHOBOYM Y YaCTOTHOM HACTPOMKH !
Bot Bam 1 nnposiBiieHne MHOrO(PYHKIIMOHATIbHOCTHY Ha IIPaKTUKe !

It gero y 60roB 1 papaoHOB Takue OOJIbIIME KPYIJIble KO-
POHBI, THIA Iapa Ha rosioBe? Minem B iureparype, o Erunte Tak
MHOro Hanucano! BoT, Haiesn, HEOIHOKPATHO BBICKA3bIBAETCS
MBICJIb O IPUEME U U3JTyYEHUIO HU3KOUYACTOTHBIX BOJIH. A 3TO YTO
Takoe? ABTOp Hallles cpasy Tpu nojackasku. Onsrs xe, Bo ¢gpec-
Kax HApUCOBaHbI OObEMHBIC KOPOHBI THIIA IAPOB U PSIIOM — Te-
710 ¢ o6o3HaueHreM yakp. CynopoXHO HAUMHAEM CUMTATh KOJIH-
yecTBO yakp. Mx okazanock 22! A ckonbko B Unauun? Kaxercs,
neBaTh! A mouyemy Takas pasHuna? Tak 4akpbl ObIBAlOT OCHOB-
HBIE Y JOIOJHUTENbHBIE. B erunerckor (pecke IaHbel BCe WU



OOJIBITUHCTRO !

[ocne aToro cityuasi, aBTOp BCTpeyal elile MoAcKa3ku BO MHO-
TUX O0JIACTSX, KacalolMXCsl TAWH MUPO3JaHUsI Y TallH YesioBe-
yecTBa. ABTOP yOeaJuJIcCsl, UTO MOACKA3KHU IaHbI M0 KaXK 1011
teme!!! Toabko Hy:xkHO Xopomo uckarsb! Boana 3iicpopun
HaKpbLIa aBTopa. OH cTan UCKaTh, HO MO MHOTMM BOMPOCAM
He Hauten. Yto 310, noyemy? Ho motom orBetui cam cede mo-
CJIe TOrO, KaK MCCleIoBal B CBOMX KHUrax [1 -43] MHOro cTopoH
no TaiiHam Muposaanusi. OH BriepBble OOHAPYKWII, UTO B3aMM-
HO-TIEPIIEHIUKY/ISIPHbIE HUILU [Tl JieBUTAlK B OJIbsiHTARTaM-
60 ObLTH 3aMypoBaHbl. A KTO 3TO caenan? Oteera HeT! A KTO
IpUAyMal 3T HAIM 11 JieButanuu? OnsaTh Bornpoc 6e3 OTBe-
Ta!

Tak, MOKeT, 3TO NMPeJACTABUTEJNN JPEeBHUX IMBWIN3a-
mmii? A otkyaa onu B3suich? Ha 3TOT BOompoc ecth Macca OT-
BETOB, BepHee, MPeIonoxkeHuil! A HeoOXOIMMbIE U PEeAKUe ap-
TeakThl TPOIOJIKAIOT ucye3aTh. [lpu uccienoBaHumM nupamul
['u3b1, aBTOPY yAQJIOCH OMPEAEIUTD, KOT/Ia OHU MTPEKPATUIIN CBOE
noJiHoMacmTabHoe (pyHKIMoHpoBanue. MccnenoBanusi, mpo-
BEJICHHBIE aBTOPOM 110 APEBHUM KaJIEHAAPSAM B Pa3HbIX CTPAHAX,
MOKa3aJM, YTO B 3TOT NEPUOJ MHOT'O 3aMMCTBOBAJIOCH U3 JPEB-
HUX [UBWIM3ALMK, O KOTOPbIX MbI 3HAEM OY€Hb MaJlo. Pa3py-
IIeHre, OOBIYHO MpeJHAMEPEHHOE, KYJIbTYP IPEBHUX IMBUIA3A-
1M MTPOU3OIILIO YK€ B Haient ape, B XV — XVII Bekax. ABTop
B MpeAbIAyIIUX KHUrax [1, 2] mocTpoust KapTel ¢ mUpamMugaMu
Erunra u oyaramu 3emyieTpsicCEHUI. BhIBOIbI, KOTOPBIE CJAEAYIOT



U3 JAaHHOTO WCCJIEIOBAHUS:

— MOHO YBEPEHHO YTBEPKIaTh, UTO B nepuoh nocie 1500 —
1750 romoB OosnblilMe €rureTcKue MUpaMuabl YTPATHIIUM CBOIO
OBLTYIO CUJTY;

— paaryc BO3MOKHOTO BO3/ICHCTBUS OOJIBIIIMX TUPAMHU/L B TIe-
pYOAL 10 HaIel 3pbl ¥ B Hamry 3py A0 1500 romga, Ha Oonbinue
3emJieTpsiceHus1 cocTapiisieT ot 450 kM u Goree,

— B JIpEBHEE BpeMs, B NEPHUOA JI0 HAlllell 3pbl U B HaIlly
apy 1o 1500 roga, nupamMusl MOIJIM BO3JEMCTBOBATH TaK, YTO
OOoMbIIINE 3eMJIETPSICEHNUST CTAHOBMIIMCH MAJIBIMU Ha PACCTOSTHUM
1o 250 kM.

['maBHOe, 1O KapTam YeTKO BUIHO, YTO BIIMSHUE OONBIIUX MHU-
paMuj1 Ha 3eMJIeTpsiCeHHs1 ObUIO U OHO 3HAUUTENbHO. [lomyuen-
HbIE Pe3y/IbTaThl IOATBEPKIAI0TCS UCTOPUUECKH JOCTOBEPHBIMU
CBEJICHUSIMU O cocTOsiHUM Benukoii mupamusl B ['uze.

3arem B CMMU cranu nucath 0 CpuHKce u ero Bo3pacre. Yye-
HBIE HALLUIA 3PpO3UI0 Ha CKyIbIType ChpunKca. A OTKyna OHa B34-
sack? OT BOOHBIX ITOTOKOB? A KOria 34eCh ObLIA BOIHBIE IIOTOKHI
Ha BhICOKOM ypoBHe? Korza kimmar 0wt 1pyrum, okono 10 Tei-
csa4 et Hazan! Tak Cunke takout npeBHui? Ypa! Ho kpuuarh
npuiuioch Hepoiro. Hekue cuibl, oTHOCAIMECS K O(UIIAATb-
HBIM CTPYKTypaM, 3aMa3ajiv IEMEHTOM MecTa 3po3uu. Bee! Hu-
Kakoit apo3un HeT u CpuHKcy He Oosee 3-X ThicsY JeT!

[Mocne Bcero sToro, aBTop pemmia 0O0OUUTh BCE TTPUMEPH
10 MOoJICKa3KaM. bosee Toro, oH mpuiles K BbIBOAY, UTO MOJICKA3-
K1 OBUTH 00513aTENIbHO TI0 BCEM TAMHCTBEHHBIM BOITPOCAM U TeX-



HosorusiM. U, ecriu ux HeT, TO Hy’)KHO UCKaTh TOTO, TO UX YHH-
YTOXKWJI WM CIPSATAL.

Bosna svicopun yiuia, ocraincs Tskenslid TPy UccieoBaTe-
JI51, KOTOPBIY MO KpyNHiiaM coorpan MH(pOPMAIHIO.

[MocnenHen karien, KOTopas repeBecusia 1 3acTaBujia aBTo-
pa HamMcaTh KHUTY, ObLIO OOHAPYKEHHE HECKOJIBKHX MOICKa30K
N0 Ha3HAYEHUIO SKUITMPOBKYU U OCHAILIEHUS €TUIIETCKUX (hapao-
HOB. A KTO Xe criesian 3tu nojackasku? [IpencraBurenu qpesHeit
[UBWIA3ALINHN !

Yro 3acTaBMIO aBTOpa C€O3/1aTh MHOIO aBTOPCKMX CBUjE-
TEJIbCTB ¥ IIATEHTOB 110 HOBBIM HAITpaBJIeHUsIM B TexHuKe? To ke
camoe, 4TO 3aCTaBJIsIeT ero ceiuac MmucaTh 3Ty KHUTY. DTO Hen3-
OEXHOCTh Pa3BUTHUsI U JBMKEHUs BIIEpel MO HAIPaBJICHUSIM,
10 KOTOPBIM OOJIBIIIE BCETO BOITPOCOB!



IIpuMepbI MOACKA30K N0 IMPaMUJaM
n3 apredakroB Erunrta n Mekcuku
I/ITaK, ABTOP IIPUCTYNIACT K PACKPLITHIO IMOJACKA30K

10 SHepreTuke nupammux u3 apredakros apesHero Erumn-
Ta 1 MeKCHuKu.

Puc. 1. IMupamuaron, 7 Bek [51]

ABTOp, Aslekcanap MaraHieB, c/1ejaj nepeBo/ ApeB-



HeernneTCKux neporaundoB U HAPUCOBAHHBIX (puUryp.
Ipumep 1, puc. 1. Conepxanue: «Yenopek (oneparop) CBO-
UM II0JIEM BO3JEHUCTBYET (AKTUBHUPYET) MUpamMuay (WM KpH-
craun). Ha nupamuy Bo3IeCTBYIOT Jyuu ¢ HeOa (KOCMUYEcKoe
uznydenue) u uanyderne CosHila, Haubosee CUIbHOE B 3€HUTE.



Puc. 2. Kamenn benoen [52]

Ipumep 2, puc. 2. Conepxanue: «/IBoe moaeit ([TocesieH-
HbIE) CBOMM I10JIeM BO3/ICHCTBYET (AKTUBUPYET) JIKEJI C YSThIPh-
Ms TulacTuHaMu. B cBoIo ouepenb, kel akTUBUPYET OOJIBIITYIO



nupamMuy (Ui Kpuctayun). Ha nupamuay Bo3nelCTBYET U3ITy-
yenune ConHila, Hanbosee CUIbHOE B 3EHUTE».

Kamenn benOeH Obl1 Ha3BaH B 4e€CTh MEPBUYHOTO xoama. OH
ObLJ CBSIIIIEHHBIM KaMHEM B Xpame coitHIa B I'enronone. OH Obu1
MECTOM, Ha KOoTopoe ynaiau nepsble ayur ConHua. Cunraercs,
9TO OH OBUT TPOOOPA30M OOETMUCKOB M TUPAMUIMOHOB YETHIPEX-
I'PaHHBIX MUpaMu. Takke CYMTaeTCs1, 4YTO BEPXYILIKU OOEIHMCKOB
Y MUPAMUVOHBI TUPAMU/L ObLITH M030I04YE€HHBIMU.

[TposiBieHreM MHOTo(hbyHKIIMOHAILHOCTHU SIBJISIETCST M300pa-
JKEHUE Y CaMOM MaKyIIKH Iapa, KOTOPBIY, K TOMY XK€ SBJISETCA
u3nyvaresneM — KpuctaioM. O Kpucrajuiax UMeeTcsi MHOTO Jie-
TeH]I.

Iupamuasl 1 o0eancku cBOMMH (pOpMaMH MOXOXKH
Ha KPHCTAJJIbl, 3 KPUCTAJLIbI — HMET (hopMy nupamMumg
u o0esuckoB! OCOOEHHO MHOTO BHUMAaHUS YIEJSETCS KpHu-
CTaJulaM B KHUI'aX, NIOCBAILEHHBIX JIETEHJAPHOW CTpaHe ATJaH-
TUae. BOT HECKOIBKO BBIAEPKEK U3 HEKOTOPBIX KHUT. [laTpucus
Kopu B cBoen kHUre «ATnaHtuaa. «burea ceera U TbMbl» OIHK-
caJsia CBOM BOCIIOMUHAHUSI 00 OJTHOM U3 TIPOIIUTBIX )KU3HEH, KOT/ia
OHa sIBJIsUIach xpuneid B Atnantuze. [latpucus HasbiBaeT cebs
«XpaHUTEIPHUIICH KPUCTAJJIOB» U PAaCCKa3bIBAaET, UTO aTJIaHThI
HOJIyYMJIM 3HAaHUSI O MHOTOMEPHOCTH KPUCTAJUIOB, HX CBOMCTB
YCHJIMBATh U MPeo0pPa30BbIBATh YHEPIHI0 OT UBHIN3A-
muu Apkrypa u Cupuyca, v BCA TeXHOJIOTHSI ATIAHTHABI
OblJIa OCHOBaHA HA MCIOJIb30BaHUM KPHUCTAJIOB H KaM-
Hell.



Urenus Darapa Keficu, B KOTOpbIX OOBITphIBAsIaCh TeMa AT-
JIAHTHTBI, IPEJICTABJICHBI M OTYACTH OOCYKAEHBI B TIPEBOCXOIHOM
kaure . Keiicu «39arap Keiicu 06 Atnantune». CornacHo mnep-
BOMCTOYHMKAM, IIEHTPAJIbHOE MECTO B «UTEHUSX» MPO ATJaH-
TU]ly 3aHUMAJIM PaccKa3bl O HEKOEM KPHCTaJLIe, CO3JaHHOM
PYKaMH aTJIaHTOB. B cocTosiHuM TyOOKOrO TMITHOTUYECKO-
ro tpadca Keiicu Beman: «ATJIAHTBI OTKPBLJIH CEKPeT KOH-
HEeHTPAIIH COJIHEYHOI SHEPruy ¢ NOMOIILI0 KPHCTAJLIA
€ 0cOOBIMH CBOIICTBAMU.

BONBIIMHCTBO aBTOPOB YIIOMHUHAIOIIUMX B CBOMX KHUTax AT-
JIAHTHU]LY, TAK WIM MHAYe CBSI3BIBAIOT HAPOJ 3TOrO 3aTOHYBILETO
OCTPOBa C KpUCTAJIAMU, KOTOPbIE OHU TOCJIe KaTaKIu3Ma sIKO-
Obl riepeBe3m B ErurieT.

[MupamuMoH — KaMeHb MUPAMHUIAJLHOI (pOPMBI, 00bIY-
HO YCTAHABJMBABIIUIICSA HA BepIIMHE €rHNeTCKON NMupa-
Mubl. B erunerckom si3bike HasbiBasics «beHOeHeT» U accolm-
MPOBAJICS CO CBSIIIEHHBHIM XOJIMOM beHOeH.

IIpumep 3. 13 Tekcra, yKa3aHHOTO BHYTPU PUCYHKa MUpa-
MuiMoHa KamHs beHOeH (M3 puc. 2). DTOT BHYTPEHHUIl TEKCT
MOKa3aH Ha puc. 3.



Puc. 3. BHyTpeHHss yacTh TekcTa Ha KamHe benOen. O0o3Ha-
YeHus aBTopa, AsiekcaHapa MaTaHueBa

IlepeBon cnenan aBrop, Anekcanap MaraHUEB C UCIIONb30-
BaHHWEM MHOTOUHMCIIEHHBIX TaOIUIl TIEPEBOIOB M3 JIUTEPATyphl
[44 —49].

Oo6o03Hauenust Ha puc. 28A. 1 — Comnre [44], 2 — u3 [46],
3 — pagocts [45], 4 — 3mes, Onarononyuue [44], 5 —u3 [44], 6 —
3eHuT [46], 7 — nowm [44, 45], 8 — B3ouaer [45], 9- B3ouzeT [45],
10 -y Bac, HeOo, HeOeca [45, 46], 11 — Health Ufo & Happiness —
3noposbe, HJIO u cuactee [47].

Hwusimas yacts Hepa3OopumBa 1 Jaxe uckaxena. [I[prvepHbIit



TEKCT, KOTOPbIH cliefyeT u3 BepxHer yactu oT 1 go 11 uepo-
rmda: «IlocesAmennsie BO3aeUCTBYIOT ¢cBOMM noneM. ConHue
BO3JICHCTBYET Ha mupaMuay. OT mupaMuIsl BOZHUKAET BO3/EH-
CTBUE, KOTOpOE MPUHOCUT pajiocTh U Onarononyune. Hanbomb-
1ee Bo3aercTue, korga ConHile B 3eHuTe. Bo3aeiicTBue oT -
pPaMuU/Ibl TIOXOJUT JI0 I0Ma. DTO MPUHOCUT 3[0POBbE U CUACTHE».



Puc. 4. Tlupamuamon [57]

Ipumep 4, puc. 4. Conepxanue: «YenoBek (oneparop) CBO-



UM SHEpPreTMYecKUM I0JIEM BO3AEUCTBYET (aKTUBUPYET) KpHU-
CTaJUI WJIM MaTepual MMpaMUIbl (IIbe30MaTeprall C KBApLIEM).
Ha nupamuny cBepxy Bozaenctyet usinydyenue Connna. CHU3Y
ConHia m300paskeH 3HaK 3aTBOPA, CIIEJOBATENILHO, B HY)KHOE
BpEMsl, HallpUMEpP, BEUEPOM U HOUBIO OTKPBIBAETCS IPYyroy Ka-
HaJI MOCTYIJICHUS] SHEPTUU, U3 3eMJIM U 4Yepe3 Boay. 3a BCEM
TUM HEOOXOIMMO 30PKO HAOJIO/IaTh WM CIIEAUTDh (MOKa3aHbI
JIBa IJ1a3a)».



Puc. 5. Ilupamumon [53]

IIpumep 5, puc. 5. Conepxkanue: 4esloBek (orepaTop cjieBa)
CBOUM SHEPreTUYECKUM M0JIeM BO3JIEICTBYET (aAKTUBUPYET) TO-
coX (C KpUCTaJJIOM BHYTPH ), paCOJIOKEeHHBIN B pykax bora wimn
(papaona. B cBoto ouepe/ib, ITUM MOCOXOM MPOU3BOIUTCS AKTU-
Ballysl BCE MUpamMuIbl (U ke OONbIoro Kpucrauia). Ha mu-




paMuy cBepxy BoszaencTByeT u3nydenue ConHiia. Haubosnbiree
BozaencTeue, korga Connue B 3ennte. Hiske CosHila mmokasan
3HAaK aHXa, SIBJIAIONIMICS MpU3HaKoM Onarononyuusi. Takum 06-
pa3oM, orucaHa XU3HEHHasl OJIarornoayyHast CUTYyalys C rapMo-
HUYECKUM Pa3BUTHEM.

Puc. 6. Mekcuka, maisa, HJIO [58]

IIpumep 6, puc. 6. MajieHbkre TUPAMUIKU — CTaTYyITKU W3-
TOTaBJIMBAJIUCH HE TOJIBKO B ipeBHeM Erwmrite, HO u B Mekcuke,
y HapofgHocTel maiisi. B aTom citydae, Mo HapucoBaTh MpU-
mesnbiieB 1 HJIO, a cama hopMa nupamuibl ABIsSIETCS MOCKa3-
KOH M0 BO3MOKHOCTH 3alIUTKH KOCMHYECKHX alNnapaToB
OT MUpPaMu/I — puc. 6.



Puc. 7. [lupamunuon [54]

IIpumep 7, puc. 7. Coaepxanue: «CHU3Y NIOKa3aHbl Cylle-
CTBa, CBOUM SHEPreTUYeCKUM TI0JIeM BO3/ISHCTBYIOINIME Ha KPU-
CTaJLT WM Ha mupaMuauoH. Beirie nzo6pakeno ConHile, Kak uc-
TOYHUK SHEPTUM U KYK — CHMBOJI OOTaTCTBA U CUYACTbsI. DHEPru-



el MUPaMU/Ibl C KPUCTAJIOM YITPABJISIOTCS] KOPAOIN U JIOIKU».

B mxyHrnax Dksanopa apxeosor Jnuac Coromarep Hamiesn
nerepy ¢ 90-MeTpoBbIM TYHHEJIEM, B Hell ObUTA Hali[IeHbI CBETSI-
yecs: B TeMHOTe KaMeHHble apTedakThl. [IpeamveTst Obutu cie-
JIaHbI, TIPETOJIOKUTENBHO, 10 MHeHUI0 CoToMariepa, 17 Thicsa4
JIET Ha3a/1 ¥ MOIJIY ITPUHA/IJIEKATh TPEJCTABUTENSIM IPEBHUX UC-
YEe3HYBIIUX [TUBUIA3AIINA.

IIpumep 8, puc. 8. [lo MHEHMIO APYTUX YYEHBIX U TMIIOTE3E
aBTOpa, U3JI0)KeHHOU B KHMre [ 1], mupamuaa Xeorica mocTpoeHa
cpazy xe nocne Bemukoro Ilorona, npousomenuiero 12,5 Tei-
csY JIeT Ha3al. B ocHOBaHMM MUpamMu/ibl HAMIEHBI OCTaTKU APY-
roii, bosiee crapoii mupamubl. Takum 0Opa3oM, MUpaMu/IKa, ro-
Ka3aHHasl Ha puC. 8, HalieHHas B Tieliepe, Moria ObITh Oolee
JpeBHEN Bepcrer nupaMuibl Xeonca. Eciu ke Bo3pact B 17 ThI-
Cs4 JIeT 3aBBIIICHHBIN, TO, HA CAMOM JIeJie, HE MPEBBIIAIIUM
12,5 Thics1Y J1ET, TO 3TO MOrJIa ObITh M300paXkeHa mupamMua Xeo-
Tica B T€ IaBHUE BpPEMEHA.



Puc. 8. Cersiuiics apredakT, HAWACHHBIN B niewepe [S55]

Bce Haiinennble apredakToB 1eriepe, B TOM YMCie U TUpaMu-
Jla Ha pUcC. 8, UMEIOT PUCYHOK, KOTOPbIY CBETUTCS B TeMHOTe. Ha-
XOIKM M3ITy4aloT CBEUSHUE TOTyOOBaTOro IBeTa. YUeHble ycTa-
HOBUWJIM, YTO CUMBOJIBl Ha HaXOJKaX MOTYT JaTUPOBAThCS SI10-
XON paHHEero CaHCKPHUTa, HO K MECTHOU KYJIbTYype OHM OTHOIIIe-
HUS HE UMEIOT.

Ha st0i1, HeGombIoN 2 1-caHTUMETPOBOM MTUpaMujie N300pa-
’KEH YeJIOBEUYECKUH IJ1a3, YTO Y KOHCIUPOJIOrOB BbI3BAJIO acCo-
Manuy ¢ wimomuHatamu. Kpome toro, 3TOT 1iia3 — nojgoone



I'naza I'opa, koTOpbIil, KAK NOKa3aHO B PeAbIAYIEM pa3-
Jiejie, CBSI3aH ¢ MO37KE€YKOM H CIOCOOHOCTHIO K TeJjiena-
THH. DTOT Xe 11a3 saBisercsa uepormudpom Comnia. Takum 00-
pa3oM, 3TOT apTepaKT Ha puc. § noauepkuBaeT BivsHue ConHua
Ha padoTy mupamMujpl. 37ech Mmokasano 13 cioeB B nmupamuie,
YTO HE COOTBETCTBYET HbIHE MMemmcs. [loatomy sToT (hakt
B T0JIb3Y OOJiee paHHUX MTUPAMU]I.

B Erunte Haiinen apredakT, y KOTOPOro Ha rojioBe u3o0pa-
JKEH CUMBOJI «4YeJIOBEUECKOI'0 iyXa» WM CO3HaHUs — pUC. 9.

(a) uesoReuBCKUIt Oy

Puc. 9. JlpeBHeernnerckuii MepoOriaug, 0O3HAYAIINN «YeJIo-
BEYECKUU JIyX» WU «CO3HaHue» [49]

JlpeBHeeruneTckuili ueporudg ¢ ABymMs pyKamu, NOAHATHIMU
KBEPXY, pacmr@poBaH AaBHO yueHbIMH [49]. DToT mepormmd
WIA PUCYHOK O3HAYAET «YEJIOBEUECKUH 1yX» WUJIM «CO3HAHUEY.

Tenepsb 3a1aJUMCsI BOIIPOCOM: «A IMOYeMY YeJIOBEYECKUI TyX
y APEBHUX ETHIITSH BBIPAXAJICS M300pakeHUe ABYX MOIHSATHIX



KBEpXY PYK UM N300pakaJicsl IByMsI pyKaMH, Kak Obl OTTaJIKH-
BAIOIIMMH OT ce0si B CTOPOHY, BBEepX WM BHU3?» Takux m300-
paxeHU# Ha apTedakTaXx OrpoOMHOE KOJIMUYECTBO, CIIe/IOBATENb-
HO, peub MOXKET UJITH O COOBITUM OYEBUIHOM U 00bIIEHHOM. OT-
BET TOJILKO OJMH: yY€HbIe MUIIYT O TOM, YTO XUTeTU ATIaH-
iael U ['unep6open 00Jagaam TeJTeKHHE30M, TeJlenaTH-
el 1 CNOCOOHOCTHIO NMepeJaBaTh MbICJIH HA PAacCTOSIHHE.
CrepoBarelibHO, 3TOT Ueporaud is xkutenein Atnantus u ['u-
nepOoper 03Ha4as Nepegady MbICJIH WIM MbICTIEHHOW SHEPrUn
Ha pacCTOsTHUE.

ABTOp 3TOI KHWIHW OOpaiiaeT BHUMaHUE YWTaTesied Ha To,
YTO MepeBojl ITOro veporivda caeaaH JaBHO U MOATBEPXKICH
MHOTMMH y4YeHbIMH M uccieoBaresssMu. OTciofa moimyJdaercst
npsiMasi CBSI3b MEXK/1y pyKamu U nepejaadeii mpican. Jlo-
TMKa 3/1eCh MPOCTasi: UEPOrUd «4eIOBEUeCKuil Tyx» n300pa-
’KEH B BUJIE IBYX MOJHSATHIX PYK, CJIEJOBATEIbHO, IPEICTaBUTEN
JpeBHel MBUIM3ALIMY 3HAIUA O TOM, YTO PYKHU M3Ty4au B Ta-
KOM TIOJIO)KEHUH aypy WM SHEPTHIo.

IIpumep 9, puc. 10. 1ot Meporud B BUAE peabHbIX PyK
BBeJleH B apredakt Erunra Ha puc. 10.



Puc. 10. Crarys Ka — xu3HeHHBbI cuutbl 1laps Ayubpa Xopa.
Kaup, Erunerckuii my3eit [56]

Puc. 10. Crarys. Ka — sxu3HeHHbIe critbl — napst Aynopa Xo-

pa.
Kenp, uakpycraiuu, 3050t1o. 18 B. 10 H.3.



910 — Ka («IBOIMHUK» ) — 3TO KU3HEeHHas1 3Heprus [56] (cno-
COOHOCMb cO8ePUIaNb OelicmaUsi, 300p08be, O1azonoayuue ), Ko-
TOpYIO co3zai 60r XHyM; TO, 4YTO OTJIMYAET )KUBOE OT MEPTBOTO.
Yxomut u3 Tena. Ka u teno cranoButcst MepTBbIM. OTHAKO, BbIN-
151 U3 Tena, Ka ero He nokuaaet, Ho octaetcs psaaom, boru u da-
paoHbl UMeJ HecKoJbKo Ka. ba («ayma», « XKu3HeHHas cujia») —
CO3HAHUE YeJIOBEKa, IMYHOCTb, ICUXMKA, TylIa; TO, YTO JAET UH-
JIVBUIYaJIbHOCTD. MI3HauanbHO «ba» ObuIo mpucyIiie ToIbKo da-
paoHam u 6oxecTBaM, oqHako B CpeHeM napcre «ba» mpunm-
CBIBAETCS KaXKJOMY YeJIOBEKY W Jiaxe rnocesieHuio. ba mpu xu3-
HU TeJjla MyTelIecTBOBaIA [0 MUPY CHOBUeHUI. Moria cBoOo-
HO MepeMelaTbcst MEXIYy MUPOM MEPTBBIX M KUBbIX. VIHAUBU-
IyaJlbHOCTh-ba Takke mMorJia nmepecejsiTbCsi B pyrue Teja
1o kesnaHuo cBoero xo3snHa. [locne cmeptu (Bhixona ero Ka),
ba Toxe 10MkHO ObITh OCBOOOXKJIEHO OT Teja IMyTeM Clelralib-
HBIX PUTYAJIOB.

Kakoi cmbica 3aJioxkeH 31ech: «Llapu, dapaonsi, born
wim [TocesiieHHbIe BO BpeMeHa co3aHus apTepakToB 001a1a-
JIM TAKUM II0JIEM, YTO 3TO M0JI€ WIA U3TYYEHUE MOIJIO BO3JEH-
CTBOBATh HAa OKPYXKAIOIIKX JIIOJEH, Ke3/bl, KPUCTAJUIBI U J1aXKe
MU PAMUIBI».

JlonmoJiHeHHe /1eJ1aeT aBTOP, AJiekcaHap MaTaHIeB .

HonosHeHne 1. D30TepuKky M y4eHble MUIIYT O TOM, YTO
OCTaTKM aTJIaHTOB NepecenInch He Tobko B Eruner, Ho u B Me-
COIOTaMHUIO, T/i€ TOCETUIUCH IITyMEPBI.



HomnoJsnenue 2. Ha crenax gpesHero Erunra vare nzobpa-
skasics He oor Pa, a 6or Cosmnna Aron. Erunerckuii 6or AToH —
9TO OOKECTBO COTHEYHOTO TUCKA, KOTOPOTO MPEJICTABIISUIN B BH-
e afioHel, TAHYIIMXCA K 3emJyie U Ooram u moasiM. [locmotpu-
Te Ha puc. 11 — puc. 12, ommyre coctout B TOM, 4T0 bor AToH
u3obpaxaercs ¢ kpyrom CoJHIIa, OT KOTOPOTO JIy4H B BUIE MHO-
JKECTBA PYK, HAITPABJISIOTCS HEMOCPEJCTBEHHO HA KUTEIICH.

Puc. 11. bor Connna Aton B Erunre [63]



Puc. 12. Bor Conana AtoH [63]

IIpumep 10, puc. 13.



Puc. 13. IMarmupyc Erunra [59]

NuTepecHoe M300pakeHne MoKa3aHo Ha manvpyce — puc 13.
3nech nokasad bor AtoH B Bune aucka CosHIA ¢ TAHYIIMMUCS
pyKaMu Kak K nupamujam, Tak U Kk CpuHKCy. ITO CBUIETENb-
CTBYET O TOM, YTO He TOJbKO nupamMubl, Ho 1 CuHkc npu-
HHUMAaJI yYacTHe B YJIaBJMBaHNH, (popMUPOBaHNHU H Nepe-
Jlaye SHepPrum.

IIpumep 11, puc. 14. Enie onuH ApeBHUN NANUpyc MOKa3aH
Ha puc. 14. UaTepecHa oomas kommno3umusi. CBepxy crpa-
Ba Haj nupamuaaMu U C(HUHKCOM JIETUT NTULA, B KOTTAX KO-



TOPOIl — CHMBOJI BEUHOCTH. DTO CIEJIAHO JJIs1 HAC, Oymylux
nokosienuu. [lpencraBureny ApeBHUX LUBWIA3ALMNA JAIOT HAM
MOZICKa3Ky 0 BpemeHu aeiictBus nupamu u Ccpunkca. MH-
TepEeCHO W HeOOBIYHOE IIallleyHOe MOKphITHe mupamupbl. C je-
BOI1 cTOpOHBI Moka3aHo ColHIle, KaK UCTOYHUK dHepruu. Beero
371eCh TpU MPOUIIS MUPAMUL: MAJIOTO pa3Mepa, HOOOJIbIIIe U CO-
BCEM OO0JIBIIOr0. DTO elle OiHA HaM MOACKa3Ka: Bce NIpamMu-
bl ['m3bl, 1 G6oJibIINe, H MaJible, 3aMUTHIBAINCH OT COJI-
He4yHOoro u3aydenusi. Hanporus nuna CuHkca pacronoxeHbl
Tpoe OOrvHb. Y OIHOH B pyKax — COCYIbI, Y JPYroi B pyKax —
LIBETHI, Y TPETbEU — k€371 yac. BCE 3T0 CBUIETENBCTBYET O BO3-
nevictBuM oT CUHKCa KaK Ha COCTOSIHUE MPUPObl U 3arpsi3-
HEeHMe aTMoc(gepbl, TaK BIMSHUE HA MPUPOLY U HA YIIPaBJIeHUE
JEVCTBUEM KE3JI0B TUIA Ya30B, AHXOB U IPYTHUX.



Puc. 14. IManupyc Erunra [60]

Ipumep 12, puc. 15. OueHb UHTEPECHBIN MTUPAMUAUOH T10-
Ka3aH Ha puc. 15.



Puc. 15. Ilupamuuon [61]

3710 cyBeHHp HEOOJBIIIOro0 pa3mMepa, CHU3Y MOKa3aHb Jejie-
HUsl B caHTuMeTpax. OIHAKO CO3[aH 3TOT CYBEHUP HE Ha 4U-
CTOM MECTe, a Ha OCHOBE JIpeBHUX apTepakToB. B 3T0M cyBeHMpe
(puc. 15) noka3aHo He ToJIbKO Bo3jaercTBre COHIIA Ha MpamMu-
1b1 1 ChuHKCa, HO CrpaBa ¥ cJieBa BHU3Y N300pakeHbl 00eTUCKH
C KPY’KKOM Ha BEpIIMHE MOXOKUM Ha KPUCTAJUL. DTa MOACKA3Ka
0 TIPUMEHEHUI0 0OEJIMCKOB C TIeJIbIO0 Iepeadr SHEPTUU OT TIH-



pamua u ChuHKca ajnee Mpyu MOMOIIY CTeNbl, WM 0OEIMCKOB
C KpUCTaJUIaMHU. 3]1eCh ke U300pakeH MpoIib T0JIbMeHa — eIlie
OJJHOTO PaCHpPOCTPAHUTEJISI SHEPTUU OT MAPAMMU/IBL.

IIpumep 13, puc. 16. Asrop, Anekcanap MartaHiieB pac-
g poBajl TEKCT Ha MUPAMUUOHE, IOKA3aHHOM Ha puc. 16.

Puc. 16. ITupamuguon [90]

ABTOp IIPOYMTAJI MO HECKOJIBKUM TaOJIMIIAM MEPeBOAa JPeB-
HeeruneTrckux nepormdgos [44 — 49] cHadana oTaesbHBIE UEPO-
TTAQBL:

1 psan ceepxy — ConHlue, WM KpucTail,

2 psil CBEpPXY — PHIOHI,

3 pAl CBEpXY — I0Ma, JIIO[IH,

4 psii cBepXy — MTHIIBI, Kopaliy,

S5 paa cBepxy — BOja, OCaJIKU, KJIMMAaT, 3Mer (YCIIEIHOCTb),

3JIaKH,
6 psaa CBEpXy — JKMBOTHBIE, CIIOCOOHOCTh Pa3sMHOXAThCS,



xJ1e0,

7 pAn CBEpXy — 3apOXICHUE, AOMAIHUE XWBOTHBIC, W3,
U3BHE, HACEKOMBIE, JIATYIIKU, TUUUHKHU,

8 psi/L CBEPXY — XOOUTb,

9 psii cBepXy — CIOCOOHOCTh CO3/1aBaTh

10 psin cBepxy — pacTeHusi, BOJa, Norojaa

Tenepb coenmHUM 3TO Bee 1O cMblcy. [lomyyaercs cnenyto-
miee: «[lupamuga (c kpucrauiom HaBepxy) U BaussHuEM CoJH-
11a TPUBOJIUT K CYIIIECTBOBAHUIO M PA3BUTHIO )KU3HU HACEKOMBbIX,
JIMYUHOK, PHIO, JIATYINEK, MTUIl, 3MEU, )KUBOTHBIX, JIOMAIITHETO
CKOTA, JIOJIel, Ha BOBMOKHOCTb XOIUTh U CIIOCOOHOCTb pa3MHO-
’KaThCsl, HA YCIIEIIIHOCTh POCTA PACTEHUH, 3JIaKOB, BJIMSET HA J10-
Ma, KOpalOiu, Biary, A0KAU U OTOLY».

AHaJOTMYHBIM TIpUMEP, KOIJa MMEETCA TOJNBKO 7 PANoB
Y CHM3Y JaHO m300paxenue Tpex mupamu [ussl u ChuHKca.

Tenepb aBTOp AejaeT nepeBoa neporiangos Ha IpeBHe-
erHIeTCKUX CTeJaXx, I7ie TPUCYTCTBYET TaKoW Ueporiud c 1By-
MsI TIOHSITBIMU PYKaMU KBEpXY.



Puc. 17. IpeBHeerunerckas crena [S0]




Puc. 18. [Ipepneerumnerckas crena [S0]



Puc. 19. [IpeBueerunerckas crena [260]

Ipumep 14, puc. 17, puc. 18, puc. 19. [lepeBoa npeBHe-
eruneTCcKux neporaudos caeJana aBTop, Ajgexkcanap Ma-
tanneB. OcHOBHOoe m3o0paxenue — Ha puc. 17. Tam Bcero
6 nepormgoB. ABTOp NepeBes Kaxablid U3 ueporm@os u co-
€IMHWI UX 10 CMBICITY.

[To otmenbHOCTH 3TU KMEepOrTUdBl IEPEBOAATCS TaK (CBEpXY
BHU3):

— CosnHuge (cBeT, BpeMmsi),

— 3BYK (WK KoJieOaHus);

— YeJIOBEUYECKHI AyX WM CO3HAHUE;



— BO3HUKHOBEHHE (MOSIBJIEHNE);

— eme ConHie;

— Bojia (ITOTOKH BOJBI).

Bort uto nonyunsnoce.

OcHoBHOM BapuaHT TeKcTa: «BHerHee Bo3aeicTBre (aK-
TUBAIMS1) TPOUCXOAUT 3 CUET UeJIOBEUYECKOro ayxa (Tesenaru-
YeCKOro M3JTyYeHHs oriepaTopa), KOTOpoe BbI3bIBAET KOJIECOAHUS
B cTesie (KpucTasie). DTo NMPUBOAMT CTeNy (KpUCTall) B pado-
TocnocoOHoe coctosiHie. HaunHaeT HakarumBaThesi (SHEPrus)
or ConHia (COMHEYHOrO M3JIyYeHHsl). YCBOECHUE BO3JCUCTBUSA
CosnHua (COMHEYHOTro U3TY4YeHUsI), 3aBUCUT OT BOABI UM (ITO[I-
JEPKUBAIOTCSL BOASIHBIMU ITOTOKAMMU )» .

Bropoii BapuaHT Tekcra. 3nech ueporudg Broporo Comns-
11a 3aMEHEH Ha “eporvg B BUAE Nepa Wi JIEBOCTOPOHHETO HO-
’Ka, UMEIOIII 3HAYSHUS: TIEPO — MPaB/A, W JIETETh, WU KOJle-
Oarbcs1. TakuM 00pa3oM yKa3bIBaeTcsl Ha KOJieOaHusi MaccChl
NMPaMU/bI.

Wtak, BTOpOIl BapuaHT Tekcra: «BHeriHee BO3AelCTBUE
(akTHBaIIMST) MPOUCXOAMT 32 CUET YeJIOBEYECKOro ayxa (Tesermna-
TUUYECKOTO M3JTy4eHHs Oreparopa), KOTOpoe BbI3bIBAET Kojeha-
HU B CTesIe (KpUCTAILIE). DTO MIPUBOLUT CTEITy (KPUCTAJLT) B pa-
6oTocriocoOHoe cocTosinre. HaunHaeT HakarmBarbCsl (HEp-
rusi) ot ConHna (conHevynoro uznyudenust). Konebanus 3aBucur
OT BOJIbI (WJIM MONAEPKUBAIOTCS BOASHBIMU ITOTOKAMHU )» .

Camoe MHTEepecHOe B 3TUX APEBHEHINIMX TecTax, YTo JaB-
HBbIM-/JaBHO 3HAJM O TeJenaTuyecKOM BO3/eliCTBHH 4e-



JIOBEYECKOro JyXa WIH, KaKk TOBOPAT ceilyvac, 3HaAIM 00 U3y-
YEHUU YeJIOBEeKA WJIH €r0 ayphl.

Haiineno MHoOro majieHbKMX NMUPAMHU/I-CTATYITOK (IH-
PaMHHOHOB), CO3/IaHHBIX /IO HAIIIEH 3pbl U B HavyaJsle HaIlen
opel. [lepBast wmesi, KOTOPYIO XOTENH JIOHECTM O HAC Tpe-
CTABUTENU JIPEBHUX IUBUIM3ALUN: 3TH MUPaMUAbl (POPMUPYIOT
Y W3JTy4aoT 3Hepruio. nes ¢opmMupoBaHus SHEpPruM rMmoka3aHa
0 HAJTMYHUIO 11apa WK IAPOOOPA3HON KOPOHBI y MAKYIIIKH, 3HA-
YWT, SHEPIUs pacnpocTpaHsiach BBepx. Maes nepepaun sHep-
T'MU TIOKa3aHa MyTeM aHajiorud. Purypku Jiojedt HarpapysioT
JIAJIOIIKN PYK OT ceOsl, KaKk Obl MOATAJKUBAasI HApYyXy HEBUIU-
MyI0 cyOcTaHIMIO- SHepruo. Kpome Toro, Jafomku HarpasJie-
HBI K OCH NMMPaMU/Ibl, YKa3bIBasi MyTh (DOPMUPOBAHUS SHEPTHU.
JIOTIOMHUTENTBHO HA/1 TOJIOBAMU HAPHICOBAHBI [IBA aHXA KOJIBIIOM
KBepxy. TeM cambIM UMeeTcsl elle ofiHa MOJICKa3Ka 0 BO3MOXK-
HOCTH yYCHJIEHHSI U Nepeaye MbICJIeH YeJiOBeKa , HaXo/s-
IIErocsi B UpamMu/ie.

IIpumep 15, puc. 20. Pa3ubie MmaTepuajbl 00€JUCKOB.






Puc. 20. Mpamophsie obemnvicku [66]

Cremyer OTMETUTh MpaMOpHBIE OOEIHUCKH, TIOKa3aHHBIE
Ha puc. 20. Mpamop coaepXuT Apyroi OCHOBHOU Mbe€30MaTepu-
aJl — He KBapIl, a KaJbIIUT. ABTOP MOKa3aJl B JaJIbHEUIINX Pa3-
JeJIax, 4YToO YacToTa M3JIyYeHUsl YIbTPa3ByKa Ha KaJIbIIUTe OOJTb-
11e, YeM Ha KBapiie. Kpome Toro, Ha 3ToM prcyHKe MOKa3aHbl Ky-
COYKHM Mpamopa pa3Horo 1BeTa. ITO CBUAETEIbCTBYET O Pa3HBIX
MpUMECSX U Pa3HbIX FreHePUPYEMbIX YACTOTAX YJIAbTPa3By-
ka. Kak pe3ynbrar, mporcxoasT pa3Hbie BO3EUCTBUS HA OObEK-
THI WJIM HA KUBBIE CYIIIECTBA.

Ipumep 16. Puc. 21. Tenepp camoe Bpemsi 0OpaTUThCS
K pUCYHKY Ha kamHe Wku. Dta portorpadusi KouyeT U3 KHUTU
B KHury. CHavasa moOBTOPUM STOT CHUMOK, a 3aTeM IONpodyeM
pa3o0parThbCs C HAM.



Puc. 21. N3o6paxenue Ha kamHe Vku [62]

Ha xamHe Mku wu3o0paxkeH CTOJNO SHEPrum, WAYIIHIA
ot CouHna k mupamuze. Eme nmeorcs 1Be CTpenoyky, uiy-
IMe BBEpX. DT CTPEJIOYKU UIIYT OT BEPIIMHBI upamMujbl. Ta-
KM 00pa30oM MOKA3aHO M3JIyYeHUE WU BIMSHUE OT MHPAMHU-
Opl. YKa3aHbel YeThIpe CTYIEHW MUPAMUIBI, TPUYEM JIBE HUK-
HHE CTYIIeHH UMEIOT OTHY IIMPOKYIO IITPUXOBKY, & TPEThsI NMe-
eT JIPYryl0 TOJbKO BEPTUKAJbHYIO IITPUXOBKY. Ha 3TOH, Tpe-
Thel CTYIEHU BUJCH PACIINPSIONINIACS CTOJO OIS WU U3JTyde-
HUs. BepxHsas cryneHb oOnamaer 6onee MEIKON ITPUXOBKOWH,
¥ UMEHHO OT He€ BBEpX pacHpOCTpaHsIeTCs] OCHOBHAsI SHEPIUs
nvpamuibl. Purypsl cripaBa u ciesa jayiot Ha Connie. Takum
00pa3oMm, yCIIOBHO TIOKA3aHO BIIMSIHUE HA COTHEYHOE U3ITyUeHIe
¥l €ro TallleHre, WM PEryIupoBKa P HEOOXOIUMOCTH.



Tenepb BCIOMHUM O TOM, 4TO Takoe KamHu Mku. B Buku-
neuy CKa3aHO, YTO KOJUIeKIus KamHed Wku Obuta coOpana
B OKPECTHOCTSIX NepyaHckoro ropoga Mka (B KoTopoM cendac
Y XpaHUTCS OOJbINAS X YaCTh), B CBSI3U C KOTOPHIM OHA U TIONTY-
yuia CBOE Ha3BaHMe. TaM ke CKa3aHo, YTO MepBOHAYAIBHO OBLIO
HalJICHO HECKOJIBKO JIEUCTBUTENILHO IPEBHUX KaMHEU C PUCYH-
Kamu. B nanpHeiiiemM oHu nociyKuim oOpas3iamMu 1Jisi U3roToB-
JieHus1 cepuil moaae oK. Teneps npoBeaeM aHATIOTHIO.

[IpaButensctBo Ilepy ocmumaibHO He MOATBEPXkKAAET
JI0CTOBEPHOCTb MMEHHO 3TOro aprecakra, 0JIHaKo 1 He M-
HIET O TOM, 4TO 3TO NoAeNKa. [lesI0 B TOM, 4TO BO3MOKHA IEpe-
PUCOBKA 3TOro n300paskeHus1 ¢ Oosee ApeBHUX apTeaKTOB.

IIpumep 17. Hagnucs Ha nupamujge Xeomnca, puc. 22.

Hanamuce u3 yeTpipex CHMBOJIOB, TN HEPOTIH(OB OOHApYke-
Ha MeX]ly ABYyMs YCTYIIAMU Y IPEBHETO BXOZA B MMpaMuay Xeo-
mnca.



Puc. 22. Hagnuch Ha nupamuge Xeornca [147]

KommenTapuii (ot Vladimir Kovalsky): «nes o towm,
YTO MMPaMK/Ibl TPAHCJIMPOBAIN HH(PPa3BYK, He HOBa. B Ce-
™M ecTb uMH(popmauus (cratbs Resonance in Paleo-Sanskrit
Inscriptions on the Great Pyramid) o Tom, 4TO 3TM CHMBO-
JIbl — HA CaMOM JieJie HaANUCh Ha Maje0-CaHCKPUTE, KOTopas
Obuta pacmucgppoBana npocgeccopom Kyprom Iluipama-
HoM (1915—2005), 1 koTOpas B repeBoje 03HaYaeT OYKBaJIbHO
crnepymoniee: «OT MyKCKOW CHJIbL, TPOMbIXasl, K TPEeJOCTABJICHUIO
JKEHCKOW».

TosnkoBaHue e 3Toi (hppas3bl 3aKIOYAETCS B TOM, YTO 4Ye-
pe3 mH(ppa3Byk (rpoM) BO3MOKHO Mpeodpa3oBaHue Oj1-
HOro 0a30BOro HauvaJja (BUJAa SHEPrHH, MPOTHBOIOIOKHO-
CTH) B JIPYTOM: «STH» B «HMHb», HAIPUMEP, €CITU PacCMaTpUBaTh
STOT BOIPOC B IIaHEe OMOIHEPTeTUKU YeJIOBeKa. DTa KOpOTKast



(paza conepxuT KpaTtkoe 0ObSICHEHUE OCHOBHBIX (DYHKIIUU WH-
(pasBykoBbeIX Benmukoii nupamus-riaodaabHassi uHgpa3By-
KOBBIX CHHXPOHHM3AI[UH KOJJIEKTHBHOIO YeJ0Be4YecKOro
CO3HAHHUSA, TEM CaMbIM HAJIEJIVB KEHCKOW CHUJIBL.

YuuteiBasi B 00siee MpOCTHIX TEPMUHAX, COX PAHUBIIIUXCS Cpe-
TVl KUTAWCKUX TPAJUII OMOIHEPreTUYECKON METUITMHBI, KOTO-
pble ObLTH OBl OOJIee JIErKo MOHATHI B HAIIM JIHU, (pasza 1o Cy-
HIECTBY I[JIACUT: «OT fH, rpoM, nnpepocraBieHue up». UHb-3TO
JKeHCKasl WIH MaTepPUHCKas SHePrus, CBA3aHHas1 C ecre-
CTBEHHBIM MPOIECCOM OMOPUTMIYECKONH CHHXPOHU3AI[UH
MEX /Iy MaTephio U PeOCHKOM B IepUOj] OEPEMEHHOCTH.

B nuteparype [147] yka3zaHo, 4TO 4YeThipe «OYKBBI» ITOU
TeTparpaMMbl Ha BXojie B Besmkyio nupaMuay KakuMm-To oopa-
30M CBSI3aHBI C KJIACCUYECKOW KOHUENIMEN YEThIPEX JIEMEHTOB
(3emJis1, BO31yX, OTOHb W BO/1a) WIM CBOWCTB (BJIaKHOE, CY-
X0€, ropsiuee M XOJIOIHOE) WM KOHLENIUEW O TOM, YTO IIPUPO-
J1a, MyIpOCTb 1 HayKa MOKOSATCS Ha YeThlpeX NmpuHuumnax: Mon-
vyanuu, [ myoune, Pasyme u Mctune (Xomm, 2003).



ABTOp, Astekcanap Maranies,
1aeT TOYHYI0 pacmupoBKy
HAANKCH HA UpaMuae Xeorca

ABTOp, Asnekcanap MaraHueB, cleJiajJ TOYHYH pac-
mu(poBKy 310l Haanucu (puc. 22). CpaBHUBas JIpeBHUE
ueporv@bl pa3HbIX CTPAH U HAPOJHOCTEM, B TOM UHUCIIE, ETUIIET-
CKUX, Maiisl U IpyTUX, ABTOP OOHAPY:KHUJ TOYHOE COBIAaje-
HHE ¢ KHTalCKUM ueporiancgamu oJHOM, CTPOro omnpe/e-
JIEHHOM INHACTHUM U ONpe/IeJ I BO3PACT ITOI HAANNCH.

Bce yetsipe nepornuda (puc. 22) B3STH U3 ApeBHeH KUTai-
CKOM NMUCbMEHHOCTH JuHacTuu Yxoy. ABTOp Halen Toy-
HYIO paciiMpoBKY BCEX YETBIPEX CUMBOJIOB. UnTaem:

1 cumBoN, WM ueporug, MOXOXUil Ha OyKBY «V» 1o pac-
mM(PPOBKE IPEBHUX KUTaUCKUX ueporiaudos [150] o3Havaer
«3eMs»,

2 CHMBOJI, WA YEPTOYKA B OKPYKHOCTH, IO PACIIM(POBKE
[151] o3HauaeT «ConHiie»,

4 cUMBOJI, WM JBE MOJIOCKU B KPYKOUKE WM OBaJIe M0 pac-
mmdpoBke [ 152] o3HavaoT «I1a3a», Wil «BHUMATEIbHO HAOIIO-
OaTb», NI «CIICOUTH».

3 CUMBOJT B BUJIE TPEX TUIOCOK CaMblid UHTEPECHBIN U 3arajjod-
HBIN.

B «IlosHO#N HIIUKJIONEIUN CUMBOJOB» [153] 3t TpH



napaJuiejibHble MOJOCKH HA3bIBAKTCS <«TPHUTPAMMOM ».
Tpurpammsl — TPOMHOE COYETaHUE HEITPEPBIBHBIX (IH) U ITPEPHI-
BUCTHIX (MHb) JIUHUU. VIX BOCEMb, M OHU JIETJIU B OCHOBY BEJIU-
KOM KUTalCKOM KHUTM TipenckazaHuil «Kuura nepemen» («U-
[[3uH»). TpUrpaMmsl CAMBOJIM3UPYIOT JAOCCKYIO JOKTPHUHY, YTO
KOCMOC OCHOBAH HA MOCTOSIHHBIX MOTOKAX JOMOJHSIOIHAX
JPYT Apyra cHJi: MyKCKOM (aKTUBHOM, sTH) Y )KEHCKOM (TTacCUB-
HOM, UHbB).

Knura INepemen unu «U 13uH» — COOpHUK HanOoJIee paHHUX
KHTaiickux puocodckux Tekcto. B mureparype [154] ykasbl-
BAE€TCS paHHUM CJIOW, TPAJAULIMOHHO JatupyeMbiid okono 700 r.
10. H. 3. CymecrByomas cucteMa KHUru cioxuiach B OCHOB-
HOM B 310Xy YK0y U, B OTJIMUYUE OT CUCTEM Oojiee paHHUX Bpe-
MeH, oHa HasbiBaeTcs «Uskoyckoit Knuroi Ilepemen».

«Knura Ilepemen» — BbIIAIOIIMKCA MaMSATHUK KHATANUCKOW
1 00IIEMUPOBOM KyIbTYphl U usiocodpckoit Meiciu [155]. Bo-
Jiee monyBeka ToMy Hazaja «Kuura [lepemen» Obla mepeBenie-
HAa Ha PYCCKWI S3BIK M WCCJIeJOBaHa OJIECTSIIAM BOCTOKOBE-
JqoM, ydyeHbiM U nodtom FO. K. Ilyukum (1897—1938). Ero
Tpyn «Kuraiickas kinaccuueckas «Knura Ilepemen»», m3naH-
HeI B 1960 T., CTaJl KJIACCUKOU OTEYECTBEHHOI'O BOCTOKOBE/IE-
HudA. «Knura Ilepemen» («M L3un», apyroe Ha3BaHue «4Yxoy
W»), OTHOCUTCSI K YUCJTy BeJIMYANIIINX ¥ OJJHOBPEMEHHO Ham00-
Jiee 3ara/JI0YHbIX TBOpeHnil yeaoBeka. C TOUKU 3peHus 1o-
POZIMBILIEN €r0 KUTANCKOM KYJIbTYpPHI (IpeBHENUIIIEN U3 HbIHE ITPO-
JOJIKAIOIIKX CBOE CYIIECTBOBAHME HA 3€MJIe) KHUTa MPEICTaB-



JsieT coO0M HeuTo erie OoJiee 3HaUMTeIbHOE — TBOpeHue CBepx-
YeJioBeKa, 3areyaTyIeBIIero B 0OCOObIX CUMBOJIaX M 3HaKax Taii-
Hy Mupo3aHus. [IpakTudecku cpa3y mociie ormyOIMKOBaHKS
«Kwuraiickas knaccuueckas «Kuaura [lepemen», oHa Oblia mpu-
3HaHa KJIACCUKOM OTEUEeCTBEHHOr0 KuTaeBeneHus. Kpynueimmuia
OTEUYECTBEHHBIN CHMHOJOr akagemMuk B. M. AnekceeB (1881—
1951) nucan: «Knura Iepemen» («M L[3un») ectb KHUTA

KHWT, Jlafoiias yriayoJeHHOMY B Hee yMy U CHUTy, U CofiepiKa-
HUE, HO HUKaKMM YMOM He HCUEepIIbIBaeMasi».

3arasioyHo camo HazBaHue «Yxkoy w». Kaxaplii U3 OByX CO-
CTaBJISIIOIIMX €ro Ueporiu@oB MOXKET ObITh MOHAT MO KpaiHen
Mepe JIBOSIKO. UkOoy — 3T0, BO-TIEPBbIX, UMsI TUHACTUU, ITPABUB-
et B Kurae ¢ konua Il TeicsauesieTusi 10 H.9. 110 cepenHy
III B. 10 H.3., ¥ XPOHOJIOTHUECKOE 0003HAYCHHUE IAHHOM MOXH;
BO-BTOPBIX, CJIOBO, UMEIOIIEe 3HAYCHU ST

«000pOT, KPyT, IIUKJI, BE3/Ie, MOBCIONY, MOTHBIN, UCUYEPITbIBA-
TOLIAID .

Bce 8 Tpurpamm u3 «Kuauru [epemen» mokasans! B Ta0m. 1.

Ta6muna 1. Tpurpammel 3 kutaiickoit npeBHer «Kuuru Ile-
pemen» [154, 155]



v . .
O6paz| B cembe B oprawmzme | ¥usotHoe Kauecteo DeiictBne Ctrxma
; - r . ~ar AHb
| Hebo Orey lNonoea Nowaae Cuna MomMowHWkM =%
— Mertann
I
- — | mn .
— O3epo Mnagwan PoT OBua YAOBONBCTEHE Netw Mub
— | Aok Metann
»ro | (peaHan ki i o Frana 1
- .| OroHs 3 Inas Pazan Npuaunaxuwe Cnaga Whb Orone
— A04E
T
- p— CTapwwi . - AHb
| [pom | TEPW CTynua Npako BcTpaxueame Cembn 5
ChBIH Neperc
— P r
Crapwan - HHe
—— | BeTep = '_“‘J ; Beapo Metyx MarkocTe Borarcreo i
- — aoub lepeeo
—— : =
LpegHan
— 00 B _'J ; ¥xo AcTpeb Be3apoHHOC T Kapbepa AHe Boga
- - ChiH
—
Mnagwmi =
- o LI Pyka Cobaka HenogeimsHoCTs IHanne AHb emns
- - CBIH
——
- . GennA Mate HueoT Koposa BocnpruMumMBocTs | BaaumooTHOWEHKA | MHb 3eMna
- —

Kak BugHO u3 TaOn. 1, HempepbiBHBIE TPU MapasUie/IbHbIC
JIMHAY 0003HAayaT TMepByI0 TpUrpaMMy, oOO3HAvYaloIre o0pa3
«He00», kauecTBO — «Cua», ¥ cTuxuio — « o Metaun». MHo-
IJa B JIUTepaType yTOUHSIOT, YTO METa/Ul KPaCHOBATO-KEIThIN
VI 30JI0TUCTBII.

Tenepp coenquHUM OOO3HAYEHMS] BCEX YETHIPEX CHMBOJIOB
wim ueporimpos Ha puc. 22. Bor uyto nonyvaercs: «B3aumo-
JefiCTBYIOT OCTOSIHHO JONMOJHSIIOIIHE APYr APyra CHJbI
3emiu u cuiabl ConHna. /s 3Toro npomecca Heo0Xoqum
NOCTOSIHHBIA KOHTPOJb WM HalJoaeHue» . Kpome Toro,
TaK Kak yKa3aHa mepBas Tpurpamma u3 1adn. 1, To MOKHO
JIONIOJIHUTH 0 BO3MOKHOCTH IIOJIyYeHHsI MeTaJla, HANPH-
Mep, 30JI0TA.



Bpems cozganus HaAnucu MOXKHO HAalTH M3 XapakTepa Ku-
Tafickux uepornugos. B nmureparype [156] nansl o0o3HaueHUs
Connira B passsle anoxu Kuras — tabm. 2

Ta6numa 2. Kuraiickue neporiudsl B pa3Hbie 1oxu [ 156]

BOfa OroHE COMHIE nyHa Eapat-t smoxa
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[Io tabn. 2 HaOJ0oOaeM 3a H3MEHEHHEM HaNNCaHHA
ueporsmga «Coanne». B pannioo snoxy Wb (2 Teic. JeT
JI0 H.3.) —3TO TOYKA B KPYKOUKE, B MO3JHION 310Xy «LI3uHb>» (IV
BEK) — 3TO M0JI0CKa B MpsIMOYyroyibHUKe. M300pakeHHBIN uepo-
g «ComHie» Ha nupamuje Xeorica (puc. 22) B BUJIE MOJ0C-
KA B OKPYXKHOCTH COOTBETCTBYET 31oxe «Ykoy», KoTopasi Obl-



na B 1 ThicauesieTnn A0 H. 3. CienyeT OTMETUTb, YTO ITO
BO3MOKHAs /1aTa HAJMNICH, a CONIepKaH1e MOTIJIO OBITh B3SITO
U3 CaMBbIX JPEBHUX U TAMHCTBEHHBIX UICTOYHUKOB.

Ipumep 18. Kogexc Manabsadexkunano, maiis.

Onucanme croxkera — puc. 22A. KauyectBo 3Toro pucyH-
Ka XOpolliee, MOITOMY BCE COOBITHSI MOKHO OIPEJesUTh YeT-
k0. Ha nupamuie (MeKCUKaHCKOW) CUIUT Bor «ISToM rjiaHeTbi»
Y BMECTE C HUM NPEICTaBUTEIM NATU €ro CIyTHUKOB. [laTtas
ia”eta B Konekce ManbsiOekuano — 910 Oy aaioias rjaHera
tuna Tudona. IIpru3Hak ciyTHUKOB y Maiis — oiaxkok. PraxkoB
1Th. DTOT bor kAET KepTBONPUHOIIEHUN. Y JIOIed KPACHBI-
MU MSITHAMH 0003HAYEeHbl OPraHbl, KOTOPbIE B3SLIU MPU KEPTBO-
npuHoiieHuy. [lo-BuaumMomMy, NpuieTeBIlIne C MATON IUIAHEThI
sanutbiBaiv cBov HJIO ot mupamuel. [lupamuaa HapucoBaHa,
Moxoxas Ha nupamuay B Teotmyakane. B ocHoBaHuM nupamu-
bl €CTh aTPUOYTHI C ABYMSI, TPEMSI U YETHIPbMSI IETAISIMU — 3TO
MPU3HAKY TOTO, YTO OT MUPAMU/IbI 3aNIUTHIBAJNCH KOPa0JIu
3eMJISIH, BeHEePUaHIleB U MapCHAaH.

Koctep u oronb, n300pax€HHBI Ha JIByX IUIACTUHAX, T.€.
Ha BeHepe cryckaercsi BHU3, Ile MOKa3aHbl TPY JIBOMHbBIE Yep-
TOukU. COIBOEHHBIE YEPTOUKU — ITPU3HAK BEHEPHI TpU — MPU3HAK
3emun. Ilonyvaercs, 4to oroHs, WM BOMHA, NIepeHeceHsb ¢ Be-
HEpbl Ha 3eMJTIO.

Cpenu ¢puryp nokazaHbl: BEHEpHAHLIBI (C IByMS1 XOXOJIKaMHM)
u 3emuisiHe. UTo mosyyvaercst B UTOre: MsTas MJIaHeTa MOBIMsIIA
Ha 3emmio u Benepy. C BeHepsl ciiyCTIM BOMHOB Ha 3eMUJIIO.



MMupamuabl B Mekcnke 0b1M HykHbI 175 3anutku HJIO
3eMJIsIH, BeHepHuaHileB U1 Mapcuan!!!

79

Puc. 22A. Konekc ManbsibeknaHo, Maiist, crpanutia 79 [328]

BeiBoabl Mo mpumMepaM MNOJACKA30K € NHPAMHJAMHU
no apredakram Erunra, Mekcuku u Ilepy

HTak BBIBOAbI, KOTOPHIE CJIEIYIOT U3 HallJIeHHbIX CTa-
punHbIX apredakTroB Ernnra, Mekcuku, Ilepy u Kurasn:

— NMpaMU/Ibl HATPABJIEHHO U3J1y4al0T SHEPIUIo;

— veporiud ¢ IByMsl NOAHSTHIMU KBEPXY pPyKamMH O3HA4aeT



«UEJIOBEUYECKHI TyX» U «CO3HAHUE», ITOT Ueporaud He ciy-
YaiiHO N300pakeH C PyKaMHu, HAITPABJICHHBIMU KBEPXY, 3TO O3Ha-
YaeT, YTO CO3HAHMEe WM MbICJIb MOCTYNAKT B HH(popMaIu-
OHHOE MoJIe;

— YeJIOBEUECKUM JIyX (I0JIe) MOKET aKTUBUPOBATh MTMPaMULY,
BaJKpY, ya3, KPUCTAILT,

— MUPaMU/Ibl YCHJIMBAIOT MbICJH YeJOBEKa U MepeJaioT
UX Ha pacCTOsTHUE;

— Ha MAaKYyIIIKe TMPaMU/Ibl YCTAHABIMBAINCH KPUCTAILIbI,

— SHEpruer NUpaMu MOTJIM 3aMUTHIBATLCS KOCMUYECKUE arl-
napaThbl;

— 9HEPrusi KOHLIEHTPUPOBAJIACH IO OCU MUPAMU[IBI M AMILIH-
TyJa BOJIH YCHUJIMBAJIaCh OT OCHOBAHUS K MaKYIIIKe;

— ¢popMa nupamMuIbl aHAJOTHYHA (POpMe KpHuCTaJLIA;

— Ha TUPaMUY BO3JEUCTBYIOT JIyuH ¢ HeOa (KOCMUYECKOe 13-
nydenue) u usnyuyenue ConHila, Handosee CUJIbHOE B 3€HUTE;

— BO3JIEMICTBHE OT MUPAMU/IBI JOXOIUT JI0 IOMA, STO TPUHOCHUT
3[I0POBbE U CUACTHE;

— cHuzy ConHia u300paxeH 3HaK 3aTBOPA, CIIEIOBATEIIBHO,
B HYXKHOE BpeMsl, HallpuMep, BEYepOM U HOUBI0 OTKPBIBAETCS
Jpyro KaHajl MOCTYIJICHUs] SHEpruv, U3 3eMJiM U 4yepe3 BO-
Zy, 32 BCEM 3TUM HEOOXOAMMO 30pPKO HAOMIONATh WM CJAECANUThH
(TmokazaHbI ABa I71a3a);

— Hike COJTHIIA MTOKA3aH 3HAK aHXa, SIBJISIONIMIACS TPU3HAKOM
Onaronosy4rsi, TaKuM 0O0pa3oM, ONKcaHa XW3HEHHas OJ1arorno-
JIy4Hasi CUTYaIusl C TAPMOHUYECKUM Pa3BUTHEM;



— cama ¢opMa NUpaMUbI SBJSIETCS MOJACKA3KOM MO BO3-
MO’KHOCTH 3allUTKH KOCMHYECKHX anmnaparoB OT Nupa-
MHJT;

— SHEprueu MUPaMUIbl C KPUCTAJUIOM YIPABJISIOTCA KOpaOiu
1 JIOJIKU,

— noguepkuBaet BausiHue CoJHIIa Ha paboTy TUPAMUIBL, T10-
Ka3aHo 13 cj10eB B upamue, YTO HE COOTBETCTBYET HbIHE NMeE-
IOLIIUMCS, TIO3TOMY 3TOT (PaKT B MOJIB3Y OOjiee paHHUX MUPAMMU/T;

—kutenm ArnanTuisl 1 'unepbopen 0671a1a1 TEJICKUHE30M,
TeJleraTuel U CloCOOHOCTBIO TIepe/iaBaTh MBICITH Ha pACCTOSTHUE,
nokaszaH vieporud is kutenedl Atiantunsl U [unepoopew,
KOTOPBIN O3HAYaJl Mepeaady MbICJIH WIA MbICJIEHHOM SHEPruu
Ha PacCTOSIHUE;

— npsiMasi CcBsI3b MEXKYy PYKaMH U nepejadeil MbICJIH,
JIOTHKA 3[IECh MPOCTast: UEPOTTTU(Q «UEJIOBEUECKUN TyX» U300pa-
’KeH B BUJIE IBYX MOJHSATHIX PYK, CJIEI0BATEIbHO, IIPEICTaBUTETN
JpEBHEN LMBUIM3AIMU 3HAIA O TOM, YTO PYKU U3Ty4au B Ta-
KOM TOJIOKEHUU aypy WU SHEPTHIO;

— mapu, apaonsl, boru i [locBsiieHHbIe BO BpeMeHa
co3maHus apTedakToB 0OJaJand TaKUM IOJIeM, YTO 3TO TIONe
WX U3JTy4YEeHUE MOIJIO BO3JIMCTBOBATH HA OKPYKAIOLIUX JIIOJEH,
JKe3JIbl, KPUCTAJLIBI U IAXKe MUPAMU/IbI;

— He TOJNbKO mupaMubl, Ho U CPUHKC mpUHUMAN ydyacTue
B yJIaB/JIMBaHUM, (P)OPMUPOBAHUH U TIEpPeIaue SHEPTUU;

— Hajg upamugaMu 1 COUHKCOM JIETUT TITUIIA, B KOTTAX KO-
TOPOIl — CHMBOJI BEYHOCTH, 3TO CIIEJIAHO ISl HAC, OYyIyIux



TIOKOJIEHUH, TIPEACTABUTEIN JIPEBHUX IUBUIM3AIMKA JAI0T HaM
MOZICKa3Ky 0 BpemeHHu AeiicrBus nupamujg u Cchunkcea;

— Bce nupamuabl ['u3bl, u OoJbIMe, U MaJible, 3alUTHIBAJINChH
OT COJTHEYHOTO M3MydeHus ; HarpoTus juna ChuHKca pacrosno-
JKEHBI TpOoe OOTHMHB: Y OHOU B PyKax — COCY/bL, y IPyTrOu B py-
KaxX — LBETHI, Y TPETbEU — Ke3J1 yac; BCE ITO CBUJIETEIIbCTBY-
eT o Bo3zaencTBuM OT CpuHKca Kak HA COCTOSIHHE MPHPO-
Jbl U 3arpsizHeHne aTMocdephl, TaKk BIUSHUE HA TIPUPOIY
Y Ha yrpaB/ieHHe JeWCTBUEM Ke3JI0B THUIIA ya30B, aHXOB U JIPY-
THX;

— TOJICKa3Ka M0 NMPUMEHEHUI0 00eJMCKOB C IIeIbI0 Nepejia-
yu sHepruu ot mupamua U ChuHKca gasnee mpy MOMOIIU CTEINbI,
WM 00€JTMCKOB ¢ KPUCTaJUIaMU; 371eCh ke M300paxeH mpoduiib
JI0JIbMEHA — eIlle OJJHOTO PacIpOCTPaHUTEIsI SHEPTUU OT Mupa-
MU/IbI;

— npamMuaa (C KpUCTaJIoM HaBepxy) U BiaustHueM CoiHIa
MPUBOJUT K CYIIECTBOBAHUIO M PA3BUTHUIO JKU3HM HACEKOMBIX,
JIMYUHOK, PHIO, JIATYINEK, MTUIl, 3MEU, )KUBOTHBIX, JIOMAIITHETO
CKOTa, JIIOJIeld, Ha BO3MOXHOCTb XOJIUTh U CITIOCOOHOCTh Pa3MHO-
’KaThCs, HA YCTIEITHOCTh POCTa PACTEHUH, 3JIaKOB, BJIMSET HA JI0-
Ma, KOopaliu, Biary, J0K/A1 U MOTOfy;

— ycBoeHue Bo3aencTBrs ConHIa (COTHEYHOTO U3JIyYEeHHUs),
3aBUCHUT OT BOJBI WM (TIOAJEPKUBAIOTCS BOJSHBIMUA TTOTOKAMM);

— uepormug Broporo CosHIa 3aMeHeH Ha ueporiudg B BUJE
riepa WM JIEBOCTOPOHHETO HOXa, UMEIOITUI 3HAYSHHUS: TIEpO —
NIpaB/ia, WJIH JIETETh, K KOeOaThCsl; TAKUM 00pa3oM, yKa3aHO



Ha KoJie0aHusA MacChl MIPaMU/IbI ;

— KoJIe0aHUsI 3aBUCUT OT BOJIBI (VJTM TIOICPIKUBAIOTCS BOJISI-
HBIMU MOTOKAMHU);

— YKa3bIBaeTCsl Ha BO3MOKHOCTH YCIWIEHHUSA N nepeaa-
4ye MbIcJiell YeJIOBeKa, HaXOAAIIEerocsl B IupamMmu/ie Wid B 30He
BJIMSIHUSI IUPAMU/IBL;

— O pa3HBIX MPUMECSX U Pa3HbIX reHepHpPyeMbIX 4acTo-
Tax yJbTPa3BYKA ; KaK pe3y/IbTaT, IPOUCXOJAT pa3Hble BO3AEH-
CTBHSI Ha OOBEKTHI WJIM Ha JKUBBIE CYIIIECTBA;

— ¢urypsl cripaBa u ciieBa ayioT Ha CojHIle, TaKuM 00pa3oM
YCJIOBHO MOKa3aHO BJIUSTHUE HAa COJIHEYHOE U3JIyYEeHHE U €ro ra-
IIIeHUE, WU PeryJIMpOBKa MPH HEOOXOAUMOCTH;

— 0 B3aumMogencteuu cit 3emian U Cun ConHia;

— 0 HEOOXOIMMOCTH HAOMIONEHU S 1 KOHTPOJISI HAJT ITPOIIeCCOM
B3aumoyiericTBus cril 3emui U cvi ColtHITa B 00JIaCTH TIMPaMM-
Jbl;

— O BO3MOKHOCTH TIOJTy4YeHUs (OOOraIieHus) MeTajuioB, Ha-
pumMep, 30J10Ta,

— 3anuTKa HJIO ot nupamusl.

I'naBHOe, B mO/ICKa3KaX YKa3aHbl HCTOYHNKHN YHEPIrUH
oT mupamMuabl 3a cuet BausHus Couanna, 3emin, Koc-
Moca, NPSIMOro WJIH YCHJIEHHOTO MOJIsA YeOBeKa, BJIMSI-
HHE KPUCTAJJIOB, Ya30B, /KeJ0B, AaHX0B, a TaK)Ke BJIHSI-
HHS BOJHBIX IOTOKOB U NAPOB BOAbL. OT muUpamMmIbl SHeP-
rusi pacnpocTPaHsAIach yepe3 BOY, WU Ke Yepe3 CTe-
Jbl, 10JbMEeHbI, MEHTHPbI. YKa3aHO, YTO Macca NupaMu-



JIbI B IIpoIecce padoTsl KoJeoJieTcs (i Buopupyer). Be-
JIHYMHA KOJIeOaHUi 3aBHCUT OT NOTOKA BObI WJIH Napa.

Takum oOpazom, nojackasku B apredakrax Erunra, Mekcuku
u Ilepy 0OBACHAIOT MHOTME BEpCUU MO (POPMUPOBAHUIO SHEPTUU
NMpaMUIONA. DTH BEPCUH ObUIH C/Ie/IaHbl 3HAMEHUTBHIMU yUYEHBI-
MU, KOTOpbIe OYAyT OITMCAHBI B TIOCIIEAYIONIHX IaBax.



JHepreTuKa NMUpPamMm/I.
Cnoco0Obl OJy4eHUus1 SHEPTHU

N3BecTHBLIE BO300OHOBJISIEMbIE
HCTOYHHKH SHEPruu

CHauaJia pacCMOTPUM H3BECTHBIC TPATUIIMOHHBIE UCTOUHUKHU
BO30OHOBJISIEMOH SHEPruu — Taoi. 3, Tadn. 4, Tadm. 5.

Ta6auna 3. TpaannmoHHbIE MEPOBBIE pecypchl BO300-
HOBJIsIeMOi1 SHepruu [91]



MupoBbie pecypcbl

MepBuyHbLIR BUA IHEpP- WcTouHUK 3Heprumn ch.l:::*ro.u
rum
MexaHuuyeckas CTok pek 0,028
Bonmel 0,005 - 0,05
MexaHuuyeckas Mpwunuesl  OTNMEGI 0,09
Betep 0,5-5,2
[pagueHT TemnepaTyp:
Tennoean BOfbI MOPEN W OKEaHOB 0,1-10
BO3ayxa 0,001 -0,01
Heap 3emnu (BynkaHos) 0,05-0,2
ConHeyHoe nany4eHve:
TNyuncran Ha nosepxHocTH 3emnun 200 - 280
nonHas aHeprus 1570
XumMmuyeckan Pacrenua w Topd 10

Ta6muma 4. Pecypcst BUD B mupe [107]




Buabl sHeprum L Pecypchl, TBT-u/rog 10°
TEOPETHYECKWE TEXHWUYECKHe

dHeprua ConHua:
Ha BepxHei rpaduue atmochepsl 3emnu 183000 -
Ha NOBEPXHOCTH 3emnu 75913 5708
Ha NOBEPXHOCTM CyLM 26370 2283
Ha NOBEPXHOCTM MUPOBOID OKeaHa 49543 3425
OHeprun seTpa 1982 21

| FeoTepmanbHan aneprus (Ao 10 km): | . 1 B
M3NUBAKLLMECH MCTOHHWUKK 34 04
rMopoTEepManbHeIe pecypchl 1256 137
neTporeoTepMansHble pecypesbl 34247 2853
JHepruna MupoBoro okeaHa:
rpagMeHT CONeHOCTH 39954 399
Tennoeas (TEMNEPATYPHLIA rpagueHT) 11,5 0,6
TEYEHUIA 8 0,14
npWNWeos 3 0,8
Bonxosas:
Ha cywe 41 46
B mupoBoMm OkeaHe 22 1.7
Opranwyeckne oTxogbl 23 14
Fmapaenuuyeckan IHeprua:
KPYNHbIX BOAOTOKOB 3,7 1,7
Mankix BOOOTOKOB i b4 0,85
Bcero 151482,6 9130,32

B Ta6n. 4 npuBeneHa BoHOBast SHeprust. MOXHO MPeArono-
JKHTh, UTO CIOJ]a OTHOCUTCSI M CECMOBOTHOBAas SHeprust. O0mmast
BeJIMYMHA BOJIHOBOW Hepruu 3aech B 1240 pa3 meHbllle, Yem
JUIsl COJTHEYHOTO U3JTyUeHUsI

Ta6a. 5. TpaguumoHHBIE pecypchl BO300HOBJSIEMbBIX
ucTouHukoB 3Heprun (BUJ) B Poccun no gannnim Un-
cruryta temnogusnku CO PAH [92,93,94]



N BU3 TexHuuyeckuin noTeHunan
M#H. T. yCnoBHOro TonnMea

1 | ConHeynan aHeprus | 2300

7 | BeTtposas sHeprus [ 2000

3 |Teotepmanshan aHeprus [ 180

4 | 3Heprus manbix BOAOTOKOB | 125

5 | HuskonoTteHuwansHoe Tenno 115

6 | Buomacca 53

Kpome TpaguLMOHHOIO COJHEYHOrO CBETOBOTO M3JTyYEHMH,
B TaOn. 4 MpuBeIeHbl U HETPAAUIIMOHHBIE BHUbI SHEPTUH, KO-
TOpbIE B HACTOSILEE BpeMs UCHONB3YIOTCA penko. Tem He Me-
Hee, B JPEBHUX LIMBUIM3ALIMAX, B METATUTUYECKUX COOPYKEHH-
X 3eMJIM OHM aKTUBHO UCIIOJB3YIOTCS WM UCTIONB30BAJIUCH pa-
Hee. TexHuuecKkmii MoTeHya B Tabn. 6 yKazaH YCIOBHBIN WM
OLICHOYHBIN, CACJIAHHBI aBTOPOM, A. MaTaHIIeBbIM.

IIpu 3TOM, OCHOBOMONAralIUM (PaKTOPOM HX IPHUMEHE-
HUS sBJISIeTCS] He a0COMIOTHAsS BEIMYMHA, YKa3aHHas B MOCIe]I-
HeM cTosoLe Tabnauil, a BO3MOKHOCTh KOHIIEHTPUPOBAaHMS
SHEPruM Ha eJMHHUIe IUIOIAJH, WIH eJUHHIle o0beMa,
WJIN B onipejiesieHHOe BpeMs . [loatoMy, 1axe MaJlo3HAYMMBbIE
SHEPreTUYECKUe PeCypchl, BpPOJE MarHUTHOTO TOJISI, MOKHO J10-
BECTH 0 BBICOKOHEPreTHUEeCKO! CyOCTaHIMU, KOTOPYIO MOKHO
UCIIOJIb30BaTh NOCI/IE KOHIIEHTPUPOBAHUS UM CKATUSI MAarHUT-
HBIX CUJIOBBIX JIMHUI.

TyT MOKHO PUBECTU XapaKTEPHbIA IPUMEP UCIIOIb30BaHUA



Jiy4ya cojiHeyHoro cBeta. OTAeNbHBIN Y4 MOXET He IPOU3BECTU
HYKHOrO 3(pdekTa, a KOHUEHTpALK JIy4eu JIMH30M, 1aeT BO3-
MO>KHOCTb TIO/IK€Ub OCHOBY, a Pa3JIOKEHUE JTy4ya CBETa PU3MOi
WJIA KPUCTAJUIOM Ha COCTaBJISIONINE U MX KOHIIEHTPAIHS TIO3BO-
JISIOT CHEJaTh MOIITHOE JIA3EPHOE OPYKHE.



JlomoJIHATEIbHbIE HeTPAJUIHOHHbIE
pecypchl BO300HOBJIIEMbIX
HCTOYHHKOB SHEPIruu

Ta6muma 6. CocraBieHa aBTopoM, AJiekcaHapoM MaraHiie-
BbIM. J[OMONTHUTEITbHBIE HETPAJUIIMOHHBIE PECYPChl BO3OOHOB-
JisieMbIX UICTOYHUKOB sHepruu (B1), onpeneseHHble O mpruMe-
paM HUCIOJIb30BaHUs B IPEBHUX MUPaMUJaX, JOJIbMEHAX U APY-
T'MX METAJIMTUYECKUX COOPYKEHHUSIX



MNepBruHbLIi BUA

UeTouHMK 3HEPrUK

OueHOYHbIE 3HAYEHNA, MK-
POBLIE PECYPCHI

10"
IHEPrMM KBt/uirog
HManyyeH1e oT yeHTpa 3eMnu B 0,1-0,2
ANMHHOBONHOEOM OWANa3oHe
C BpEMEHHBIMK NHKaMK A0
1-200My 0,5
Wany4enue ot uenTtpa 3emnu B 01-0.2
YNETPa3BYKOBOM QMANA30HE, C BPEMEHHBIMIA NMKAMK 00
Gonee 15 'y 1,0
Wany4enune oT koHueHTpaTopa 005-01
SHEpIWIY Me)icny b o € MakCUMyMamu, NponopLmo-
noHocpepoil B ANMHHOBONHOBOM A e,
Auanazone, 1-200 0y, B ToM 0.2
uncne, peaoHancos Lymana SRNHUA RO S
Nyancran WanyueHue oT 0BLema npocTpaH- 0,05-0,1
cTBa Meway Tponocepoi M HOHO-
cgpepoi B yNbTPa3ByKkoBOM Anana-
3oHe, Bonee 15 Ky
ConHe4HbIi ceeT 180 - 200
Many4eHue ot ConHua 1 kocMmoca 0,02 -0,05
B ANMHHOBONHOBOM AManazoHe 1- C b6 01
200 My BuiGpocamm oo 0,
PaguauynoHHoe nany4exve ot 0,005 - 0,01 ¢ ewiBpocamu
ConHua v 3ee3aq Ao 0,05
«ConHeyHbIA BETEDH - COBOKYN- Mepuoguyeckie BeIBpoCs!
HOCTE M3NYYEHWA BONHOBOMD Xa- IHEPTUK
pakTepa 0,05-50
SNEeKTPOMarHUTHas INeKTPOMarHUTHoOE None Mexay 0,005 - 0,05
KOroM W CEBEPOM 3EMNK W B Me-
CTax MarHMTHBIX aHOMAaNWA
MpaBnTaUHOHHEIE Mpeueccua 3emnu, eé cyToMHBIE 0,01-0,03
BOMNHBI BPALEHWA, BNuAHKWE [yHbl
[ea enga sHeprim lMpaeMTaLWOHHOS NOME U BTOPOR 0,1-1,0
MCTOYHWK, Aaowmi euBpauuno ot
BETPE WNW OT PA3NMYHBIX 3BYKO-
BbiX BONH
Heckonsko engos MpaeWTauroHHOE NoMne 1 BTOpon 01-20

IHEPTIn

MCTOUHWK, AaK0LWMIA BUBpauMo oT




PaccMmoTpeHre aBTOpoM BOIpoca O 3allydTe OT KaracTpod
Y SHEePreTHKU MUpaMu], HEOKUJAAHHO BBISIBUJIO YIUBUTEILHOE
nporusopeune no eanunaam BUD — BocnonHsembix wuc-
TOYHUKOB dHepruu. CyIIHOCTb BO3HMKINEH MPOOJIeMbl COCTO-
UT B TOM, YTO 0003HAYIJIOCH HECOOTBETCTBHE MO BeJIHYH-
He YHePruu, uaymen or 3emMJn K nupaMu/ie, K BeJuUnHe
sHepru oT CouHua. VI3 OT3bIBOB YUYEHBIX BUJHO, YTO SHEP-
rusi, MpUHUMaeMasi JpeBHer NMUPaMUAON OT 3eMJIM OrpOMHasl,
KOJIOCCAJIbHAsl M HEOJHOKpAaTHO — Heucuepnaemasi. Ecam ke mo-
CMOTpPeTh Ha Ta0Junbl cpaBHeHHst BUAoB BIOU, To Tam
SHeprus uziaydenuss CoaHuna — camasi 0oJiblas, a YHep-
TUsl CeliCMOBOJIH — IPOCTO MU3EPHAsI B OJJHY ThICSY1Y WJIH
Jla’Kke B ueThbIpe ThicsIYU pa3 MeHblne! B yem xe neso?
A Kak ke dHeprusi CaMmoro 3emJieTpsiceHusi? DT1a ke Hep-
T'Usl B JIMTEPAType BBIYUCIAETCS NMPAKTUYECKUM U OKa3bIBAETCS
TaKoW OOJIBIIIOM, YTO CPAaBHUBAETCS C COTHEH SIICPHBIX B3PbI-
BoB! [louemy B Tabmuuax BOU sHeprust or ceficMOBOJH, SIB-
HO ¥ OYeHb CHIIbHO HenooreHeHa? [Ipuuunel aBe. Bo-mepBbix,
SHEPIuI0 CECMOBOJIH HE CPABHUBAIOT C SHEPrUer 3eMileTpsice-
HUi. Bo-BTOpPBIX, SHEPrvsi CEICMOBOJIH BHIYMCIISETCS TAKXKE, KaK
SHEprusi COJTHEYHOTO U3TyUYeHUs1, yCPEeAHEHHAsI 110 BCEH MOBepX-
Hoctu. Ho B TOM —T0 U 1ie710, 4To 00J1aCcTh YCTAaHOBKH NMHPa-
MHJ] 0c00ast M Hy>KHO OpaTh JOKAJbHYI0 00J1aCTh!

B pesynbraTe ObUIO OIpeeseHo, 4To CyIEeCTBYET YCTaHOBOY-
HbIIA 3(peKT APeBHUX MHpaMu, O1arogapsi KOTOPHIM 4epe3 HUX



MOXET MTPOXOAUTh OTPOMHASI SHEPTUS OT 3EMJIU.

Jlanslie 3a1aeM JIOTUYHBIA BOIIPOC: & YTO SABJIAETCA NPUYU-
HOH 3emuieTpsiceruii. [lo BceM y4yeOHMKaM, OHHM TTPOUCXOAST
OT HECKOJIbKMX BUJOB BOJIH, KOTOpBIE BCE BMECTE, KaK pa3 U Ha-
3bIBAIOTCS CEMCMMUYECKMMU BoHamMu. EcTsb ele Teruio, uaymiee
OT 3eMJI1, HO OHO HENOCPEICTBEHHO HE YYacTBYET B IPOLECcax
3eMJIETPSCEHUM, A TOJIBKO OMIOCPEJOBAHHO.

IMoaHATHI BONIPOC sIBJIsIETCS OCHOBHBIM M OIlpejieJisi-
OIIM B paccMaTpuBaeMoii npodjeMe NpUMeHeHUs IH-
pamMu/J B KayecTBe HCTOYHUKA SHEPruu

Camoe BpeMsl 3a/1aTh BONPOC: «A 3a4eM BCE ITO TaK CJIOKHO
CIIEJIaHO, C KaKOM Liesblo?» Belb pacnonoxkeHue ux B MEcTax re-
Opa3JIOMOB MOXET MPUBECTH K BO3ACUCTBHUIO MOCIECTBUI 3eM-
JIETPSICEHUI Ha COOpYKeHHUs upamu! 3a4em ke Takhe OMacHO-
cru? Jloruka orBeTa MpocTasi U NMOHSATHAS: APEBHUE MUPAMU/IbI
IIOCTPOEHBI HE ITyCTOTEJNBIE, @ C KAMEHHBIM HAIIOJITHEHUEM U I10-
TOMY He OosiTcsl 3emueTpsicenuid. Kpome Toro, oHu oonamaior
CHeUMaIbHOM ITPOTUBOCEMCMUYECKOU KOHCTpyKImen. C qpyron
CTOPOHBI, UX OI'POMHBIE Pa3Mephl [TO3BOJISIOT IPY PE30OHAHC-
HBIX fABJICHUSAX U3JIyyaTb TaKAE BOJIHBI, YTO OHU CTAHOBSTCS CO-
M3MEPUMBIMU IO aMIUIUTY/IE C BO3eHCTBYIOIMMU. Eciu xe mo-
MeHATh (pa3y Ha 180 rpagycoB BHyTpy NMpaMuabl U Jajnee BO3-
JeCTBOBATh CKOHIIEHTPUPOBAHHbIE BOJTHAMU OOPATHO B 3eMUIIO,
TO IIPOMCXOAUT YMEHBIIEHUE WM MOJABJIEHUE TIEPBUYHBIX CEU-
CMMYECKHUX BOJIH, UJIM K€ MOJIaBJIEHUE 3€MJIETPSACEHUI HA pac-
CTOSIHHME IIPH NIepelaye CUTHAJIOB Y€pe3 BOLY.



Wrtak, nepBoHavaibHasl JOTajiKa 1Mo O3ByYEHHOU mpoodieme:
B Taounax mo BUD naroTca BeJNYHHLI CeHCMHYECKON
SHepruu 6e3 yuyera yCTAaHOBOYHBIX CBOMCTB JIPE€BHHUX NH-
pamua! MoxHO cka3aTh, U MHAue: HENPABUJIBHO MPOBOAUTH
yCpEeJHEHHE MOIIHOCTH MO OrPOMHOH IJIONIAU B Clyvae McC-
NOJIb30BAHUSI TUPAMU, 3/1ECh HY?KHO OpaTh JIOKAJIbLHYIO 00-
JIACTh TEOJIOTMYecKoro pasioma. [Tocse Toro, Kak OyayT yUTCHBI
YCTAaHOBOYHBIE CBOMCTBA APEBHUX MTUPAMU]], BO3MOKHO BOCCTa-
HOBUTbH OTHOCUTEJILHO CpaBHEHUsI sHepruil ot BUD.

Teneps BepHeMcs K TaONUIAM MO Pa3IUYHBIM Bujgam BUD
U3 JIMTEPaTyphl, a 3aTeM MONMPOOyeM COCTABUTH HOBYIO TaOJIHUILY
C YYETOM YCTaHOBOYHBIX CBOWCTB.

[Mpumep 1, Tabmuua mist BUD u3 muteparypst [106]. B Heit
MIPUBOIUTCS COJTHEUHAS SHEPT U1, SHEPTUsl BETPa, MOPCKUX BOJIH
Y MIPWIKBOB, FreoTepMaJibHasl SHEPrus U ruaposHepreTrka. Ceii-
CMMYECKasi SHEPreTHKa 3/1eCh He paccMaTprBaeTcsi BOOOIIIE.

[Tpumep 2. Buast BUD no smreparype [107]:

— TU/APABIMYECKAs] SHEPIUSl PEUHOTO CTOKA;

— 9HEPrus MPUIMBOB, MOPCKUX BOJIH U TEYCHUI;

— SHEPrusl BO3yLIHOIO BETPOBOI'O MOTOKA;

— DHEPrusi COJTHEUYHOTO U3JTy4eHUsI;

— TeIJIOBasi SHEPrUsl OKeaHa;

— reotepMa’sibHasl SHEPIusi;

— OMoJsiornyecKas SHeprusi.

31ech Takke OTCYTCTBYET SHEPIUsl CEMICMOBOJIH

Honrue nmoucku mpuBeian aBtopa A. MaraHiieBa K COCTaB-



JeHuio Tadn. 6 ¢ TPaAWIIMOHHBIM COJTHEYHBIM HU3JTyUCHHEM,
U HETPAJAUIIMOHHBIMU BHUJIAMU SHEPIrud, KOTOPble B HACTOSI-
1ee BpeMs1 UCIIONb3YI0TCs peko. Tadmuia cocraBieHa aBTOpOM
10 MHOTOYMCJICHHBIM JIMTEPATYPHBIM JIAHHBIM.

B 3T1oii Tabda. 6, cocTaBJIeHHOH aBTOPOM, YKa3aHbI OC-
HOBHbIE BH/Ibl BOJIH, IPOHU3bIBaOIMNE NupaMuabl . OqHa-
KO BEJIMYMHBI MOIIIHOCTH, OISATH K€ COCTABJICHHI 10 JIUTEpaType
0e3 yyera yCTAHOBOYHBIX CBOMCTB ApeBHUX Nupamui. VIMeHHO
MO3TOMY J10JIs1 COBMECTHOM CEMCMUYECKON MOIIHOCTH (CyMMa
m3mydenni B quanazonax 0,01 — 100 I'mu 6omnee 15 xI'1) cocras-
JISIET, MPUMEPHO, THICSTYHYIO YaCTh OT MOIITHOCTH COJTHEUHOTO U3-
Jaydenus1. B 3Toii Tadamne MOIHOCTh CelICMOBOJIH BbIYHC-
JsieTCsl KaK CpeHsiA mo Bcell miomanu 3emJun. JaHHbIA
CIOCco0 BBHIYUCIICHUST XapaKTepeH ISl TI0O0To BUAA U3ITYUYCHUsI,
HO TOJIBKO He JIJIsi 00J1acTH yCTaHOBJIeHUs nupamui. Kak Obl-
JIO YKa3aHO BHIIIE, YCTAHOBOYHbIE CBOMCTBA MUPAMUJI HACTOJb-
KO YHHMKaJIbHBI, UTO 37I6Ch MOKHO U HY)KHO UCITOJIb30BaTh HE 00-
HIYI0 CPEIHIOI BEJIMYMHY U3JTyUEHUsI,  MECTHYIO, XapaKTEPHYIO
TOJIBKO JJIsI 0OJIaCTH YCTAaHOBKHU MUpPaMUJ B MeCTax reopasiio-
MoOB. Jlasiee HeOOXOIMMO BBHIUUCIUTH SHEPTUIO U MOITHOCTb CEM-
CMHMYECKHUX BOJIH B O0JIACTH MTUPAMUJI C YIETOM YCTAHOBOUHBIX
CBOWCTB, a IMOCJIe 9TOr0 MOXHO COCTaBHUThL Tadmiwmity 1yist BUD.
OxoHnuarenbHas Tadmuia 1t BUD npescrasiena B taon. 7.

Ta6muna 7. CpaBHeHHE BO3OOHOBIISIEMBIX UCTOUHUKOB SHEP-
rum (B1D) 3a cueT celicMUUecKoro BO3JEHCTBUS, C COJTHEYHBIM
U3TyYeHUEM



Bua aHeprum

McTouHuK MHopMaumvn 1
cnocob onpegenexHna

MowHocTs, BT Ha m?

ConxeyvHoe uanydeHue B [131] w gp. 1350 - 1367
Ervnte
[HEM B 3eHUTE
ConHeuHoe nanyuieHne B | [131] v ap. 1020
Erunte Hag mopem, AHem
ConHe4Hoe nany4yeHue B [131] v gp. 800
cpeaHei nonoce neTom
aHem [
ConHe4Hoe nany4eHue B [131] v ap. 250 - 300
cpeaHel Nnonoce 3uMMoin
AHem
Ceicmunyeckoe WHTerpansHoe 6,2 -10*
BO30eNCTBME BO3AEWCTBUE NO BCEW
nnalete
Ceilcmuieckoe BosgeiicTeme no oyaram 0,2 — Ans MarHuTYasl 5
BO3gencTene 6 — ans maruuTyasl 5,5
25 — anA marHuTyasl 6
60 — gnA marHuTyaw 6,5
Celicmuyeckoe BoageiicTeue B 0,415 — gnst marHuTyaL! 5
BoageiicTemne TEKTOHUMECKUX Pa3nomax 24.9-nns marnutyael 5,5

207,5-ans marsutyas 6,0
1244 8-nns marHuTtyas 6,5

| 3941,9-anA markutyas 7,0

B 3Toli Ta6J. 7, yuuTHIBaIOMIEH pPacmojoKeHne Mapa-
MM/l B 30He TEKTOHHY€ECKOI0 pa3JjioMa U YHepreTnyeckon
CeTKH, MOIHOCTDL CEMCMHYECKOro BO3/1elcTBHA OT 3eM-
JIM HACTOJILKO 00JIbIIAs], YTO MPEBLIMIAET MOIHOCTDH COJI-
HEYHOI'0 U3JIy4eHHUs B HECKOJIbLKO pa3!

Kakum o6pa3oM 3T0 ObLJI0 OJIy4eHO, CMOTPHUTE JaJiee.

CymMmapHbIil pacxoj celiCMHUY€eCKOIl SHepPruu omnpeje-



JseTCs NOPAIKOM 1026 3pr 3a roj. Ha mexanunueckue paspy-
IIeHUs], TeTIOBOM 3(h(PEeKT B OYArOBbIX 30HAX PACXOLYETCS MPU-
MepHO B 10 pa3 GoJblnas SHeprus 4eM Ha KosieOaHusT 3eMHOM
MIOBEPXHOCTH.

Wrtak, ykazaHa MHTerpajbHas WK 00IIasi SHEPrusl cericMuye-
CKOro Bo3JeicTuA 3a rof. [lepeBogum 3Ty SHEPruio B cUCTEMY

CH - B Ik, noimyuutcs 10" JIx 3a rom.
B rony 365 +24 +3600 = 3,1536- 107 CEKYyH/I.

Torga sueprus cocrasur 0,3171 « 102 T 3a CEKYHIY.

VKa3zaHHas XapaKTepUCTMKA — WMHTErpajibHasi, T.e. Ha BECh
3eMHOM Iap. HaiaeMm Iuomans MOBEPXHOCTH 3€MHOIO ILapa.
XOTs Ha caMOM JieJIe 9TO He 111ap, a Feou 1, HO IS IaHHbIX OLie-
HOYHBIX PacyeTOB MOKHO HCIIOJIb30BaTh (DOPMYITy ISl IOBEPX-

HOCTH 1apa: S = 47R?

Cpennuil paguyc 3emiiu coctasisieT R = 6371 kM, Toraa

S=5,1.10"m?

PaznenyB nHTErpasibHyI0 SHEPTUIO HA TUIOIAIh TOBEPXHOCTH
3eMJIH, TIOyYMM SHEPrvi0 M MOIIHOCTh HA OJIMH KBaJPaTHBINA
METp:

E = 0,00062 [Tk Ha M2 wm 6,2+ 10 [Tk na m°

P=6,2+10"" Bruam’

Ta6muia 8. CooTBETCTBIE MATHUTY/IBI, SHEPTUM U MOIITHOCTH
JUISL clTydasi MOJCYeTa MO IUIOMIAM TEKTOHUYECKUX Pa3jiOMOB



B Erunre

[ MaruuTyna [ NMnowaas [ JHeprua B [ Aueprua B Ox [ MowHOCT |
‘ ouara B m? Doxlapr Ha m? BT Ha m? ‘
‘ 5 | 24110 | 10710% | 0415 | 0415 |

5.5 2,41-10" 6-10'%/6-10" 249 249 |
| 6 | 241107 | 5109510 | 2075 | 2075 |

6,5 2,41-10" 3-10'%/3-10% 12448 12448 |
‘ 7,0 | 241107 | 9,510"9,5102"| 39419 | 39419 |

Tenepb cpaBHUM ¢ sHepruei CoHIa Ha TOBEPXHOCTU 3eMJIH.

MOIJ_IHOCTB COJIHCYHOI'O U3JTYYCHHA I10 JIMTCPATYPHBIM JaHHBIM

coctapnger ot 1353 BT Ha M> 1o 250 Bt Ha M’ B 3aBUCHMOCTH

OT MECTa U BPEMEHH CYTOK.

IMosydyeHnHble pe3yabTaThl NOpa:xkawT! MomHoCTH cell-
CMHYECKOro BO3JeHCTBHA B 00JaCTH TEKTOHHYECKHX
pa3jioMOB NPH MarHutygae 6oJiee 6,5 HACTOJIBLKO BeJIMKA,
YTO NPeBbIIIAET MOIHOCTh COJTHEYHOro u3jay4denmsi! Te-
nepb CTAHOBUTCSI TIOHSITHBIM, TIOYEMY yU€HbIE MTUIILYT O TOM, YTO
9Heprusi, KOTOPYI0 MOTYT MPUHSATH TPeBHUE MUPAMUIbI KOJIOC-
casibHa! B 1aHHOM cityyae noka3aHo Ha 1udpax, HACKOJIBKO 3TO
CIPaBEJIUBO!

Bepcus yuenoro A. b. IletyxoBa 0 TOM, 4TO JpeBHHE
NUPaMUIbl MOTJIH YIPaBJATHL COPOCOM PHEPruH, HAKO-
NHUBHIEHCS] HA CTHIKAX JHUTOC(EPHBIX IJIMT, NpeJoTBpa-
1asi TeM CaMbIM KaTacTpoguiecKne 3eMJIeTPsICeHUsI NI
HU3BepP:KeHNs] BYJKAHOB, IOATBEPKIACTCS 3/IeCh Ha IU(pax.



Kpome Toro, ganHble 3Toi Tabi. 8 moaTBep:KAAI0T Ha Mdpax
TOT (PaKT, YTO PEBHUE MUPAMU[bl COBEPLIEHHO HE CIy4ailHO
PACIIONIOKUIN B MECTaX TPOMHOM CHJIBL:

— Ha PHEpreTUYEcKom ceTke XaprMana, Ha cetke Kyppw,

— Ha sHepreTuyeckoil Pycckoii cetke,

— B MeCTax TEeKTOHUYECKUX Pa3JIOMOB.

Takasi ycTaHOBKa JIpeBHUX MUpPaMU]] MO3BOJISIET MPOITYCKaTh
Jyepe3 MUpPaMu/Ibl HACTOJIBLKO OOJIBIIKE SHEPTUU, YTO OHU MOTYT
00paTHO BO3JEUCTBOBATh HAa CEMCMHYECKYI0O OOCTAaHOBKY M TO-
JABJISATH MOJTHOCTBIO WJIM YACTUYHO KaTacTpOBbl.



IIpuuuHbI BLIOOpaA MecTa
C MOBBIIIEHHON YHEPreTHKON

ABTOp, Auekcanap MaraHueB, MPOBOAWJI HCCIIEIOBAHUS
0 Ha3HAYEHUIO METATUTUIECKUX COOPYKEHHI B CAMBIX pa3/ny-
HBIX YacTsaX MHUpa, B ToM uucie B Erunte, Mekcuke, Unauu,
Poccun. O6 3TOM MOXKHO nouMTaTh B ero kaurax [1 — 7]. Ux
Ha3HaYeHne MHOTo(PyHKIMOHAAbHOEe . OTHO U3 IPUOPUTET-
HBIX — 3allUTHBIE (PYHKIMH, CBSI3AHHBIE C TOAABJICHUEM 3€M-
JIETPSICCHUI M JPYTUX KaTacTpod 3a cyeT HalpaBJICHHOTO pac-
npocTpaHeHusi c()OPMUPOBAHHBIX 3BYKOBBIX BOJMH. HeoOxomm-
MBIM YCJIOBUEM JIJIsI STOTO SIBJISIETCS] HAJTMYME MTOTOKOB BOAbI, Ha-
E€MHBIX WU TOA3EMHBIX M HAJMYME MECT SHepreTHYeCKOu CH-
71, TonbKO B MecTax, 001aJalolMX SHEPreTHIeCcKON CUIION, Te
MPOXOISAT TEKTOHUYECKHE Pa3IOMbl, BOJTU3U JIMHUI U y3710B Pyc-
CKOM CETKH, BOBMOXKHBI TAKHE BO3JICHCTBHUSI.

ABTOp 00paTui1 BHUMaHue Ha TO, yTo AJjekcanap Make-
JIOHCKHH CO CBOel apMuei modeaua BO BcexX Cpa’keHnsix
B MeCTaX SHePreTHYeCKoil CHJIbI, U He MOOeqrsI B TOH 00-
nactu IHaum, rae He MpOXOAUT JIMHUS SHEPreTUYEeCKOM CUJTBI.
[lepBuuHas Mbicib 00 3TOM, OblTa oOxkwuratworeid. Heyxemu? Her,
He MoxeT ObiTh! Torga aBTOp, Kak Bcerga, MpoBes MoapoOHOe
WCCJIE/IOBAHME 110 TOMY BOIIPOCY U MTPUBOIUT 3/IECh PE3YJIBTATHI.

Tenepb aBTOp CMOTPUT Ha KapTy 3aBOEBaHUl APYTrUMHU IJia-
3amu. YTO 3TO 32 TEpPUTOPHH, IJIe OHU PACIIONOKEHBI U IJIe Ha-



xonurca MHausa u noueMy e€ He 3aBoeBajla apMusl AJleKcaHapa
MaxkeaoHCKOro.

Teneps crenaem HEOONBIIOE OTCTYIIEHHE O MeCTaX SHep-
retTuyeckoil cuibl. Eme apesuuii pmiiocog Ilnaron, ccni-
JIasiCh HA NMPe/ICTaBJIEHHUsI CBOUX IPelIeCTBeHHNKOB, ITH-
caj, 4yro 3eMJiA IOX0:KAa HAa KOKaHbIM MSY, CIIMTBIA
u3 12 npaBUIbHBIX NATHYTOJbHUKOB U 2() paBHOCTOPOH-
HUX TPEYrOJbHUKOB. Y3Jbl COEJAUHEHUN 3TUX T€OMEeTpHUye-
CKUX (pUTyp SIBJISIOTCS SHEPreTUYEeCKUMU LEHTpaMH, WIA 4Ya-
Kpamu, 3emin. YacTb U3 HUX MPUHUMAET KOCMUUYECKYIO SHEP-
rUio (CBETJIbIE YaKPBl), a APYTHe OTAAIOT 3eMHYIO SHEPrulo (TeM-
HbIE YaKPBhl).

[TnaToH ObLT OJHUM W3 MIEPBBIX MBICIUTEINEH, OMTUCABIINX TO-
HATHE 3eMJIN KaK KpHucTasia. Yepes MHOTO JieT (ppaHIly3CKUe
yudeHsle, reosior nu e bomon n maremaruk Kiwone Anpu Ily-
aHKape, peJIoKWIN TeOpHIo Jedopmaniuu 3emi B (popmy J10-
nekasapa. BasB 3a OCHOBY 3Ty TeopuIo, pycCKue UHkeHephl Ba-
nepunt Makapos u Bsauecias Mopo30B NPUILIM K HEOKUAAHHO-
MYy OTKPBITHIO: Ha BEPIIMHAX JIOJEKAdIpa pacrosiaraioTcsi HamOo-
Jiee 3BECTHBIE AaHOMAJIbHBIE 30HBI TUIAHETHI U PEBHUE KYJIBTYP-
Hble LIEHTpbl — bepMyackuil TpeyronbHuK, Mope nbsiBonia, eru-
MIeTCKUe mUpamMujibl, ocTpoB [lacxu, anomanbHast 30Ha Mose6-
ka. IMeHHO B 3THX y3J0BBbIX TOUKAX IIAHETHI IPOUCXOTUT
caMblil CHJIbHBIN YHEProoOMeH Me:x, 1y onocdepoii u Koc-
MocoM. 3Hast 00 TUX SIBJICHUSIX, HAIIIW TIPEIKA YMEJIO UCTIONb-
30BaJIM MX, HAKAITUBAs, UCHIONb3YSl U MepelaBasi SHEPrHIo Tj1a-



HETHI Ha PACCTOSTHUE. YTIOMHHAHUS 00 3TOM COX PAHUJIUCh ITPaK-
TUYECKU BO Bcex Mu(ax M JereHjax JIPeBHUX HAPOAOB, JOWAS
JIO CETOAHSIIHUX JIHEH B BUJIE YMPOIIEHHBIX METOJUK OYHIIe-
HUSI OPraHU3Ma «CUJIaMH MaTepu-3eMJIn». [ €OKpUCTAILT CITy KUT
OCHOBOI SHEPreTUYecKOro Kapkaca Halleu IIaHeThl, KOTOPBIA
MIPOKAYMBAET yepe3 ceOsi KOCMUIECKYI0 SHEPruio.

Hauauto rurnote3e 00 MKocasapo-A0IeKadApUIeCKOr CTPYKTY-
pe 3emmu (MIC3) 6110 mosnoxeHo uccnenpopanusavu H. @. I'on-
yapoBa B 00J1aCTU MCTOPUU JPEBHUX HAPOIOB M MX UCKYCCTBA.
Hanecs Ha m1o0yc odaru U3BeCTHHIX €My B TO BpeMsl HanOoJee
KPYIHBIX U TTPUMeUaTeIbHbIX KYJAbTYp U IUBMIM3aLui [[peBHe-
ro MUpA, OH 3aMEeTHUJI Psiji 3aKOHOMEPHOCTEN B UX PACHONIOKEHUN
OTHOCHUTEJIbHO JIPYT Jpyra, a Takke OTHOCUTENIbHO reorpadguye-
CKHX TOJIOCOB M 9KBaTOpa IUIaHeThl. Tak, oyar IpeBHEW IMpo-
TOUMHAUKCKON IMBUIM3aIu MoxeHako-/lapo u IpeBHsis caMmo-
ObITHas M 3arajjouHas KyJabTypa octpoBa [lacxu B Tuxom okeane
HAXOJATCSI COOTBETCTBEHHO Ha 27 TpaJyce CeBepHOW U 0KHOMN
HIMPOTHL. B TO ke Bpemsi, 3TU pailoHbI Jie:kaT Ha TPOTUBOIIONOK-
HBIX KOHIIAX OCH, TPOXO/SIIEeN Yepe3 IEHTP 3eMJIH.

Ot Moxengxo-Iapo 1o CeepHoro reorpaguyeckoro noJo-
ca, Kak u ot octpoBa Ilacxu no KOxHoro nosoca, OTHO U TO ke
paccrosHue. A ot mupamu ['m3sl [pesnero Erunra 1o Moxen-
1xo-Jlapo poBHO B iBa pa3a Omke. [IpojiivB JTMHUIO, COeVHS-
IOIIYIO0 9TH JIB€ LIMBWIM3AIMK, HA 3amajl Ha TaKoe K€ paccTosi-
HUE, a 3aTEM COEIMHUB €€ KOHIIbI ¢ CeBEPHBIM TOJIIOCOM IJIaHE-
Thl, MO)KHO TOJIyYUTh TUTAHTCKUII PABHOCTOPOHHUU TPEYrojb-



HUK 3eMJIN.

B okoHuarenbHOM BHIE OTKpbITHE Pycckon HEpreTnyeckon
cetku Wi MKocasnpo-1oaekasipuyeckord CTPYKTYpbl 3eMin
(MAC3), kak dakrop BAUsAHUS Ha Orocdepy BOoOIe U Yeso-
BEKa B YaCTHOCTH, cAenanu otedectBeHHble yueHble H. . ['oH-
yapoB, B. A. Makapos, B. C. Mopo3oB. JT1a ceTka nokas3aHa
Ha puc. 23.

CpaBHMBaeM 3Ty CETKy C KapToi 3aBO€BaHUM AJIeKCaHJpa
Make1oHCKOTr0. 3aBO€BAHHBIE 3eMJIU PACIIONOKEHBI BJIOJIb SHEP-
rernyeckor JiuHuM OT y3ia Nel (Erumer) mo y3na Nel2 mepen
WNuauei, a Takxke BIOIb TMHUM OT y371a Nel 110 y31a No2 v oT y3ia
No2 1o y3na Nel2 u yactb uHum ot y31a Nel2 o yzna Ne3.



Puc. 23. Duepretnueckas Pycckas cerka, i NIC3 [133]

Ho st0 He Bce. Ha puc. 24 noka3zaHa kapta Mupa ¢ 30Ha-
MU CEICMUYECKOW aKTUBHOCTH, a Ha pUC. 25 — KapTa ¢ CerncMo-
OInacHbIMU 30HaMU. CMOTpPUM BHUMATEJIBHO Ha 3TU KapThbl. Ye-
pe3 yKa3zaHHbIe MecTa 3aBoeBaHMil AJiekcanapa MakeJoHCKOro
MPOXO/IUT 30HA C CEHCMUYECKOW aKTUBHOCTHIO, 0OO3HAUEHHAS
KPaCHO-MaJIMHOBBIM 1IBETOM. 3HAUMUT, 3[I€Ch CEUCMHUYECKasl aK-
TUBHOCTh UMeeT KaTeropuio «High» unm «cunbHas».



| Low |MODERATE | HIGH  |VERY HIGH|

Puc. 24. CeiicMnyeckast akTHBHOCTD [ 134]



Earthquakes

all earthquakes (red) M = 5.5; cities (yellow) with population > 1000000

Puc. 25. Kapra ceiicMoonacHbix 30H B mupe [135]

YroOs! JTerye ObUIO CPABHUBATD, BBIAEIMM U3 MUPOBOM KapThl
CEeCMOOTACHBIX 30H Ha pUC. 25 Ty 4YacTh, I1e MPOXOOIN OOu
BOMCKa. B pe3ysnbraTe nosiyuum Kapry Ha puc. 224.



Puc. 26. 3oHa MUPOBOI1 KapThl CEUCMUYECKON aKTUBHOCTH
[135]

Teneps, 1o 3TOM KapTe Ha pUc. 26, CpPaBHUBATh CYILIECTBEHHO
Jerye. V13 He€ BUHO, U4TO HA BCEX 3aBOEBAHHBIX 30HAX CEMCMU-
JecKasi akTMBHOCTb BBICOKAs1, OHa OTOOpakaeTcst KPaCHO-KOpHY-
HEBBIMH Kpyxkoukamu. B obmactu pacrionoxenust Muauu, B oc-
HOBHOM KPYKOUKH KEJITOrO LIBETA, TO O3HAYAET, UTO 3JECh CEU-
CMMYHOCTb HU3Kasl.



Haykxa o cmpoeHuu, d8uxeHUAX 3eMHOI KOpbl 8
Texmonuxa
CBA3U C 2e0/102U4ECKUM passumuem 3emnu 8

Puc. 27. Kapra TektoHnyeckux it mupa [136]

Ternepb TOCMOTPUM Ha KapTy PacroiOKEHUsI TEKTOHUUECKUX
Tt — puc. 27. Ilo 3T0i KapTe BUAHO, YTO OOJbIIAS YaCTh
3eMeJlb, 3ABOEBAHHBIX AJieKCaHAPOM MakeIOHCKUM, HAXOJUTCS
B 30He VpaHCKO# TeKTOHMYecKOM MIMThl. OHA HapUCOBaHa KeJ-
THIM LIBETOM M 0003HAaYeHa Ha KapTte Ha puc. 27.

Hanee, coenaem elie OfHO OTCTYIUIEHHEe, YTOOB 0O03HAYUTh
BEJIMYMHBI CEUCMUYECKON aKTUBHOCTU M ONIPEJIEIUTh MOIITHOCTh
YIIPYTHX BOJIH, PACIPOCTPAHSEMBIX B OONACTSIX CEHCMUYECKON
AKTUBHOCTH.

Ha puc. 24 TekToHWYecKass aKTMBHOCTb Obla yKa3bIBaeTCs
B Bujie 30H: low (Hu3kas), moderate (cpennsis), high (Bbico-
kas), very high (oueHs Bricokasi). B o6nactu 3aBoeBaHM AJICK-
canipoM Make/1oHCKMM mpeoOiagaeT KpacHO-0apaoBast oKpac-



Ka, T.€. 9TO TEPPUTOPHUH C BBICOKOW CENCMUYECKON aKTUBHOCTBIO.
B Ttabn. 9 mokaszaHbl yuCIEeHHbIE 3HAYCHUs TI0 MarHUTYjIe
1 OAJIJIBHOCTH JIJTsI Pa3HbIX 30H CEUCMHUYECKON aKTUBHOCTH.

Tabmuna 9. Knaccudukanys 3emaeTpsiceHuit o MarHUTyjie

KIJACCHOPUKAIINA
3eMJICTPSICEHN I O MATHUTY/1e ¥ OAJTBHOCTH

XapakTepucTuKa Maran
3eMJIeTpsICeHnH (M)

bBaasHocTh

crpoduuec
MIaHeTapHOTO MacmTada

CuneHoe, 1OHAJIBHOTO

CunsHoe THHOTO

MaciTan:
Cpeaneii cumel

Cnaboe, mecTHOE

B cooTBeTcTBUM C IaHHOW TaONIuUIEeH, B 00JacTU celcMuye-
CKOM aKTUBHOCTH CHJIBHOTO PErMOHAIBHOIO MacCITaba MarHuTy-
Jla COCTaBJISIET 7 — 8, a B MeCTaX CHJIBHOIO JIOKAJILHOIO MAcCIIITa-
6a MarHuTyzaa cocrapisier 6 — 7.



Tenepb CTAHOBUTCS MOHSITHBIM YCTAHOBKA OJIOKOB B TTMPAMHU-
Jax U XpaMax ¢ HeOOJBIIIUM HaKJIOHOM K LIEHTpY, KaK JeNaeTcs
B CEICMUYECKH OMACHBIX paliOHax.

Takum 06pa3oM, B 3TUX 00JACTSX COOMIONCHBI YCIIOBUS IS
BO30YkJIeHUsI TThe303(heKTa M TeHePUPOBAHUS YIIbTPA3BYKOBO-
r0 ¥ HU3KOYACTOTHOTO M3TyYeHHUS.

DT0 O3HAYaeT, YTO BHOPAIMU MOYBbI B 3THX 00J1aCTAX
MO/ 1eViCTBHE YCTAaHOBKH B MECTE COCPEeA0TOYEHHsI CHLI,
JIOCTATOYHbI I TOr0, 4YTOObI BbI3BATh MNbe303(h(eKT
B KBaplecoJep:Kaluyx MaTepuagax #u J0CTAaTOYHO IS
BO3HHKHOBEHHSI PE30HAHCHBIX MPOIECCOB HA 3BYKOBBIX
BOJIHAX.

B /0ka3aresbCTBO TOro, U4TO CEHCMUYECKUe CUTHAJbI B Me-
CTax CHJIBI MMEIOT OOJBIIYI0 MOIIHOCTB, B Tabm. 10 mpusesne-
HBI pe3yJIbTAaThl BHIYMCICHUI aBTOPOM 3HAUEHHSI 3TON MOIITHOCTH
Ha OJIMH KBaJpaTHBIA MeTpa [UIsl Pa3HBIX MarHUTyj cefcMuye-
CKOTO CHUTHAJIA.

Ta6amma 10. CpaBHeHHEe B0300HOBJSIEMbIX HCTOYHM-
KkoB 3Hepruu (BUD) 3a cueT celicMinueCcKOro Bo3/1eficTBUs
C COJIHEYHBIM H3JIy4eHHeM



"~ Bwa aneprumn

Conneuxoe nanyyenne a
Erunre
AOHEM B IeHMTE

ConHeyHoe nanyvexme 8
ErvnTe nan mopem, avem

CONHEYHOE HanyJeHne B
CpeaHen NONoCce NeToMm
aHem

Conneunoe nanyyenne 8

cpeaHen Nonoce IMMOoN
OHEMm

Cencmuuackos poIaen-
cTave

CeicMuyeckoe soifen-
cTeme

T McTouHuk uHdpopmaumm
w cnocob onpeaeneHnn

[106]

[106]

[106]

[106]

MuTarpansHoe Boaaen-
CTBME NO BCEW NnaHeTe

Boanewcrteue no ouaram

MowHoCTh, BT Ha M? |

1350 - 1367

1020

800

250 - 300

6.2 104

0.2 = AnA maruMTyasl 5
6 — aAns markuTyab 5,5

25 - anA MaruMTyas 6
60 - anA marmuTyae 6.5
0,415 - ana maruMTyas 5
24 9-ana marvnTyae 5.5
207 ,5-ana maruutyas 6,0

1244 B-anA marmuTyas 6,5
3941 9-ana markuTyas 7,0
24834- AnA MarvMTyae 7,5

Boagencrawe B TEKTOHMYE-
CKMX PAINOMax

Cencmuueckoe poagen-
cTene

OrpoMHasi MOIIHOCTh  BBIIENSIETCS] TPU  MarHUTYJIE
B 7,0 u 7,5, TO ecTh IpU COCTOSIHUM 3eMJieTpsiceHusl. B 00bIu-
HOM COCTOSIHHM BO BCeX CeHCMHYECKH OIIaCHBIX MeCTax
cpeaHsAsI CEHCMHYHOCTb MEHbINE W 11 OOJacTH CHJIb-
HOW aKTMBHOCTM MAarHWTY/Ia MOXET COCTaBJISITh B JIMANa30HE
oT 5,5 go 6. VI3 1abn. 6 MOXHO HAWTH, YTO /I TAKOW MAarHu-
TYJIBl 3eMJICTPSICEHUI, KOHEYHO, HET, HO IOYBa BUOPUPYET IO/

nerictBueM MorHoctu ot 24,9 no 207,5 Br/m°.



[TonpoGyem OLIEHUTh BEJTMUUHY U BO3MOKHOCTU 3TOW MOIII-
HOCTH. Bo3bMeM, 11 npumepa 3Ha4€HUE U3 TOTO JMAa30Ha

8 100 B1/mM>. MHoro sto mwm Mano? Uto Takoe MOIIHOCTE?
Omuu Bart B cucreme Cu

Br = kr @ M%/¢?

Jlnst TOro, 4TOOBI OITYTUTH 3TY MOIIHOCTb, YIOOHO TIeperTn
K CTapoil CUCTEME U OMPEAETUTh MOIIIHOCTh Yepe3 KIC:

1 Bt ~ 0,102 krc-m/c, Torma 100 Bt = 10,2 krc e m/c

Kunorpamm-cuia (Krc) paBHa cuJjie, cOOOIIAOIIEH Tery
MAaccoil OMH KIJIOrpaMm yckopenue 9,80665 m/c? (HopMaJib-
HOE YCKOpeHHe CBOOOIHOTO TaJIeHUs).

W3 cripaBOYHBIX JaHHBIX MOKHO HAWTH, YTO MPU CUJIE BETpa

B 6 0aJIJIOB, JAaBJICHUE BOJIH BOIBI cOCTaBiseT 11 Kr Ha m2. Ta-
KUM 00pa3oMm, Mojy4yaercs, 4To ceficMuuyecKasi akKTUBHOCTD
¢ MarHUTya0i B Auana3oHe ot 5,5 10 6 npuMepHO paBHA
JefiCTBUIO BOJIH NP MITOPMeE B 6 6a/IOB!

Bce 310 cpaBHeHWMe /ienaeTcst ¢ OMHOM [ENIbI0: YTOOBI TTOHSITS,
JIOCTaTOYHOE JIM BO3HMKAET BO3JEWUCTBHE IS BOSHHUKHOBEHMS
PE30HAHCHBIX MTPOLIECCOB

JlaHHOE CpaBHEHHME [IOKa3blBA€T, YTO 3ITOM MOIIHOCTH
BIIOJIHE IOCTAaTOYHO, YTOOBI BOZHUKJIM 00a 3TH ponecca,
Tak Kak Bo3ueiictBue 10,2 Krc « M/c, O BIMSTHUEM CelicMUYe-
CKMX 3BYKOBBIX BOJIH SKBUBAJEHTHO BO3JIEUCTBHUIO BOJIHBI MPHU
mropme B 6 0aJIJIOB, 3TO OYEHb CYIIECTBEHHOE BO3ICHICTBYE.

ITOo JOrHYHOE Pa3MbIlIIEHHEe MHOTOKPAaTHO MOATBEP-



JKJaeTrcs Ha npakTuke. He Tonbko npu marautyne 5,5 a0 6,
HO U MPU MarHuTyje HauuHasi ot 4,5 U 5 AOCTaTOYHO /Jisl TOTO,
9YTOOBI HAYAJIMCh 00a ITU TPOIIecca.

OCHOBHBIE 30HBI 3eMAETPACEHUI h

Puc. 28. Kapra 30H 3eMJeTpsiceHUd U cCeCMUYECKask aKTUB-
HOCTb [137]

OmnpeneneHuss SHePru U MOIIHOCTH CellCMUYeCKHX
BOJIH Yepe3 MarHuTyjay

3CMJ'ICTPHCCHI/IC OLICHUBACTCA 110 €0 SHEPIruu U THTCHCUBHO-



CTU pa3pylieHuil Ha nopepxHoctu 3emuiu [ 106]. Puxtep npeasio-
KWJI XapaKTEPU30BATh SHEPIUI0 3€MJIETPSACECHUN MarHUTYION —
YCJIOBHOM BEJIMYMHOM, OTOOpakKaromieil o0Iyo SHEPTUIo yIpy-
rux KosneOaHnuil. JHeprus 3emuerpsicenuil E cBa3aHa ¢ MarHury-
10l M COOTHOIIIEHUEM:

IgE=4+1,6 M (1)

[Tpu 3emnerpsicenuu, 1yist Kotoporo M=5, sueprus 10 12 JIK.
[To ceiicMuyeckoil 1ikane Puxrepa camMomy CHIIBHOMY 3eMJie-
TPSICEHUIO COOTBETCTBYET MarHuTyaa 9. Maruutyaa nos3Bossier
CpaBHMBATh UCTOUHUKH KOJI€OAHUI MO UX SHEPTUMU.

dopmyna (1) siBAsSIETCSA HE €AMHCTBEHHOM 151 TTOJICUeTa SHep-
ran yepe3 Maraaryay. Ecte u gpyrue gpopmysibl.

Tak, mo b. b. 'onmuipiny, sneprus E onpenensiercs gpopmyiion
[107]:

E =7’V @T) % ()

['ne p — MJIOTHOCTh BEPXHUX CIIOEB 3eMJIH,

V — CKOpOCTb pacrpoCTpaHEHHsI CEUCMUYECKMX BOJIH,

a — aMIUIMTYAA CMEIIEHUsI [TOYBHI,

T — nepron KomeOaHMiz

g AnsckuHckoro 3emuierpsiceHus 1964 roga ¢ MarHuTy-

JoM 8,5 sHeprusi paBHsUIACH 10'® Ik u Gbuia sKBUBaIeHTHA
no H. Y. HukonaeBy cuiie B3pbiBa 100 saepabx 60M0 o 100 me-
TaTOHH.

B 1977 Kanamopu npeaJioxul NPUHLIAIIMAIBHO UHYIO OLIEH-
Ky MHTEHCUBHOCTH 3emJieTpsicenuii [ 108]



CelicMruecKuil MOMEHT 3eMJIETPSICEHUsI OIPeIeIISIeTCs KakK:

My = Aup roe

W — MOAYJIb CABUTa TOpHBIX 1opof, nopsaka 30 I'Tla,

A — mIonaap, Ha KOTOPOW 3aMeUeHbl Fe0JIOrMYecKre pasio-
MBI,

U — CpejiHee CMellleHHe BJIOJIb Pa3iOMOB.

Takum ob6pasom, B equamiax CH celicMUYeCKMii MOMEHT
“MeeT pasmMepHocTs Ia e M2 e M= JIK « M.

Marnutyga no Kanamopu onpenesnsiercs Kak:

M,, =2/3 (Ig My -9,1)

rae My — ceicMUYeCKMii MOMEHT, BBIPDAKEHHBIN B K « M.

[Mlkana Kanamopu xopoio coriacyercsi ¢ Oonee paHHUMU
HIKaJIaMy TIpu

3 <M <7 u Jy4ille NOAXOOUT [JI1 OLIEHKW KPYIHBIX 3eMJle-
TPSICEHU.

B KakoM-TO cMBICTIe pa3TUUHBIE CIOCOOBI U3MEPEHUST MarHU-
TYIbl 3eMJICTPSICEHUI SIBJISIOTCS MPUOIMKCHUSIMH K «HJealTh-
HOW» SHEPreTUYECKOH IIKaJe:

M=2/3(1gE-4,8)

rae E — sHeprus 3emierpsiceHus1 B AKOYISIX.

[TpeoOpazyeM TO BbIpakeHHE U MOIydaeM:

LgE =48 +1,5M (3)

CelicMunueckasi SHeprusi, BblesisieMast Ipy s,IEPHOM B3pbIBE
MOIIIHOCTBIO 1 MeraToHH, 9KBUBAJICHTHA 3eMJIETPSICEHUIO C Mar-
HUTYI0M OKOJio 6,0. CTOUT 3aMeTUTh, UYTO TOJBKO HeOOJbIIas
YacTb SHEPrUM B3pbIBa IpeodpasyeTcs B ceiicMuyeckue Koeda-



HUSI.

YacTe BBIIEIMBLIENUCA SHEPIMHA, NOMUMO (DOPMUPOBAHUS
CEMCMUYECKHUX BOJIH, PACXOyETCs Ha MPEOI0JIEHUE CUIT TPEHUS
B oyare, Ha IJIaCTUYecKHe JedopMaliii, Ha BbIAEJIEHUE TeIua.
SOMIUpUYEcKr ObUIO TIOYYEHO COOTHOINIEHHE MEXy SHEepruen
3emuierpsicenus (E) u ero maraurynou (M):

IgE=0a+ M 4)

Koadduumentsl o 1 f§ y pa3inyHbIX aBTOPOB OTIIMYAIOTCS.

Jlyunmii Bapuant Ig E =11 +1, 6 M (o I'. I1. l'opiikoBy —
B 9Prax)

Ecnu nepecuntars B [k, To popmyna I'. I1. ['opiikoBa nmeer
00b1yHbIN BHJ [109]

IgE=4+1,6 M (5)

V TI'yrrenOepra BcTpeuaorcst apyrie Kod(pdurmeHTs! [224,
231, 239, 240]:

lgE=11,8 +1,5 M — B 3pr (6)

IgE=48+1,5M -8 Ix (7)

NurteHcuBHOCTH 3emierpsicenund [110]

Y = 1,5 (M-1) — kauecTBeHHbIM IOKa3aTeJb, OLIEHUBAETCS
no 12-6aypHOM mkane MSK

DHeprus 3emiierpsaceHus B JLxoyisax:
E = 10 524 +1.44M)

®opmyast H. B. [la6anina [111]

1oE = 4 +1,8M, M <3 (8)
1oE = 5 +1,5M, M> 3 (9)



9. MambIpoB, TOKTOp reol.-MUH. HayK. DHeprus cercMuye-
CKOTO M3JTyYeHUs] U MAarHUTY/Ia CUJIbHBIX 3eMuleTpsiceHull TsHb-
IMansa [112]

LgE =4,8 +1,5Ms (10)

MSs — MarHuTyza MoBepXHOCTHBIX BOJIH

IgE = 1,59mb - 3,97 (11)

mb — MarHuTy1a 0OBEMHBIX BOJTH

DHeprus BCEro CEUCMUYECKOro U3JTyUeHUs

1gE = 4,4 +1,5Ms — popmyana B CIIA (12)

®opmyna bproca bonra [76]:

IgE = 11,8 +1,5Ms — B sprax (13); IgE = 4,8 +1,5Ms —
B [Ix (14)

[locne Toro, kak HaieHbl (hOPMYJIbI, CIEAYET BBECTU B HUX
BEJIMUMHY MarHutynasl. BCOOMHUM, 4TO paccMaTpuBaeTcs CIiy-
vaii 1y Erunra, ns moiato ['usel. Halinem BennunHy MarHury-
ool g Erunra.

Ha kapre, Ha puc. 29 npencraBiena reorpaduueckas 00-
JlacTh, OXBaThiBawINas Eruner u conpenenpHbie crpansl [113].
Io nanno# KapTe HaxoauM, uyTo Erumer oTHOCHTCS K cpe/IHe-
MY YPOBHIO ceificMu4ecKOi akTUBHOCTH . [To aApyrum nctou-
HUKaM OIpe/iesisieM, UTO CPEAHUI W1 YMEPEHHBIN YPOBEHb Cel-
CMHUYECKOUN aKTUBHOCTU XapaKTePU3YeTCs BETUYMHON MarHUTY-
gonB5-59([114Ju5-68[115].
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Puc. 29. YpoBHu ceilcMuyeckor aktuBHoctu Erunra u co-

npenenbHbIX crpal [113]

Ta6muna 11. Knaccudukarms 3eMaeTpsiceHHid 0 MarHUTYyIe

u OasmpHOCTH [115]



XapakTepucTUKa 3eMneTpsaceHnin

Maruutyna M

BansHocTL

macwraba

Karactpodmyeckoe, nnaHetapHoro

1-12

CuneHoe, pPerMoHansHOro M acwraba

CunbHoe, nokanbHoro macwraba

CpeaHei cunbl

Cnaboe, mecTHoe

Ta6muma 12. Knaccudukanus codsrtuii o Marautyaam [ 114]

MaruuTyga XapakTepucTuka AdpchexT MNoeTopAemocTb
Oo 2 MWKpO He owyuwaetca 8000 B geHb
2-39 pacTpeckusaHvwe PervcTpupyetca 1000 B geHb, 49000
B rog

4-49 cnabuie [powxanune ctekon | 6200 B rog

5-59 yMepeHHbIe TpewwuHsl B 8008 rog
303HMAX

6-69 CUNbHBLIE NokaneHble 1208 roa
paspywenua 200
KM

7-79 paspywuTencHeie PervoHancHbie 18 B rog
paspywenus 1000
KM

8-89 katactpodmueckue | Paspywenus Ha 1Brog
HECKOMNBLKO THICAY
KM

9-99 BENUKNE MmoGanbHble 1820 net
paspyleHus

CaenaHbl OTJeJIbHBIE UCCIIEIOBAHKS B TUCCEPTALlMM XaccaHa
Maxwmyna 'omaa Ubparnma «3ydyenue, orieHKa ¥ MPOrHO3 WH-
JKEHEPHOTeOIMHAMUYECKHX YCJIOBUI JIOJTUHBI, AeIbThl peku Hu-
JIa U cotipeieNibHbIX TeppuTopui B Erunte». [luccepranus Ha co-



UCKaHMe YUYEHOM CTeNeHW KaHAMuJaTa Ireojioro-MUHepaoruye-
ckux Hayk. Caparos, 2016 r [116]. B stoit nucceprarius rpose-
JIeHbI MICCIIEIOBaHMS reorpapuueckoro 0acceiiHa, rje pacroso-
*eH Eruner. BoT OCHOBHBIE TIOJIOKEHUS.

CraOwibHBIN 1IENb(] — 3TO MOSC, TPOCTUPAIOIIUICS OT H0XK-
Horo Erunra k ceBepHoM rpanumiie 10 neHTpayibHoro Cunas. Ox
XapaKTepu3yeTcsl HU3KUM pelibe(poM M OCaJ0UYHBIM MTOKPOBOM
KOHTUHEHTAJIbHBIX U MOPCKUX OTJIOKEHWI MPEUMYIIECTBEHHO
OT Me303051 JO PaHHEro TPETUYHOrO Mepuona, 1epOpMUPOBaH-
HOT'O CEpUSIMHA PETHOHATIFHOTO CKJIAJIKOOOPA30BAHUS.

HecraOwibHbil 111e71b(h 3aHUMAET IMOYTH BCIO TEPPUTOPUIO Ce-
BepHOro Erunta c ocaiodHbIM 4€XJIOM, 3aJIeraloliero Ha pyHaa-
MeHte. [lenbra Huna curranach 4acThio MACCUBHOTO MEPEIHETO
Kpast AQpPUKAHCKON IUIATHI BJOJb I0T0O-BOCTOYHOIO CPEIU3EM-
HOMOPCKOTo niooepesxbsi. CelicMuuecKasi 30Ha IOYTH COBIAIaeT
C COBPEMEHHOU CpeIM3eMHOMOPCKOM MPUOPEKHON 30HOM, OT/e-
JISIOIEN HeCTaOMIIbHBIN IeJTb( OT MUOT€OCMHKIMHAIBHOM Oac-
CEeHOBOU 00J1acTy.

Erurner ¢ tepputopueii okosno 1000000 KM 1 HAXOJUTCS B Ce-
BepO-BOCTOUHOM yrity Adpuku. Ha cesepe rpanuunr co Cpe-
JU3EMHBIM MOpEM, Ha BOCTOKe ¢ KpacHbIM MOpem M 3a711MBOM
Axaba. ApprKaHCKUI KOHTUHEHT, KaK MPaBUIIO, CYUUTAETCS CTa-
OWJIBHBIM PErMOHOM, 32 MCKToUueHrneM BoctouHo- ApprKkaHCKo-
ro pugpta, KOTOphIM pa3BETBIISETCS B CEBEPHON YacTu Dpronuu
k KpacHomy Mopio 1 k pudtam AzieHcKoro 3anmBa. B Boctounon
yactu Erunra, pudtsl KpacHoro mops passersisiiorcst kK Cysil-



KOMY 3a/IMBY U 3anuBy Akaba. B cpenmzeMHOMOPCKOM paiioHe,
Adpukanckas rumra crankusaercs ¢ EBpasuiickon nimrou. Ot-
CI0/1a BHITEKAET, YTO OCHOBHBIE COPOCHI M TIOBEPXHOCTHBIE KOHTY-
Pbl, Pa3BUTHI 110 TPEM HampaslieHUusIM: kpacHomopckoe (C3I0B),
Harpasnienue 3amuBa Akaba (CCB-IOI03) u cpenuzemHoMOp-
ckoe Harpasienue (B-3).

Crpykrypa nenstel Huma cumraercst Gonee CIIOKHOM, ITO-
CKOJBKY mposeraer B HecraOuibHOM 1ienbge ceBepo-BOCTOU-
Hoit Acppuku. OHa HaXOIUIACh MO BAUSHUEM B3aUMOJICHCTBUS
I'paHMI] TpEX TEKTOHWYECKUX IUAT: AdpuKaHCKou, EBpa3uii-
ckoil u Apasuiickon [117].

Hanpasnenue pasznomos: 1. Kpacnoe mope; 2. JleBanTt-Axka-
0a; 3.

CpeanzeMHOe Mope.

CelCMMYHOCTD ONpEAEssAeTCs KaK pacnpenesieHue CercMU-
YEeCKOW aKTMBHOCTU IO BPEMEHH, MECTy, MarHUTyJe U TIyOu-
HE BO BpeMsl UCTOPUYECKHMX M HEIaBHUX MEPUOJOB BPEMEHHU.
HccnepoBanue CeMCMUYHOCTH SIBJISIETCS BaXKHBIM 7151 IOHMMA-
HUS JUHAMUYECKOT O MOBEACHU 3€MJTH, A TAKKe JJ1s1 MPOrHO3U-
poBaHus 3eMIIeTpsACEHUI 1 norofsl. OHa Takke MpUrogHa JJis
oIpe/ieieHUsT ONTACHOCTU 3eMJICTPSICCHU B KOHKPETHOM 00J1a-
CTH U COCPEIOTOYEHA B PA3IMYHBIX CEMCMMYECKHUX 30HAX, Ha-
npuMep, B cericMuueckux 3oHax CpeauzemHoro u KpacHoro mo-
peii. Bnonb ['pedecknx u Kunpckux ayr, snULEHTpbl 3eMIIETPSI-
CEHUI COCTABJISIIOT aKTUBHBIN CeiCMUYECKU nosic. B ceBepHOM
yactu KpacHoro mopsi B Cy311KOM 3a71MB€, SMULIEHTPbI CTPYIIIH-



poBaHbl Ha BxoJe B Cy3lIKUI 3aJIUB U paccpeloTOUEHbI 10 BCe-
My 3aauBy U B Bocrounou nycreiHe Erumnra. Paccpenorouen-
HBIE 3eMJIETPSICEHUsI TTPOUCXOMAST B HECKOIBKUX MECTaX, TAaKMX
Kak paiioH nenbThl Huna (Hanpumep, Aoy 3adan, daiien u Db
Maprait), Boons pexu Huu (Jaxuryp, benu Ceud, Coxar u Acy-
aH), B 0ro-3amajJiHoM YIj1y Ha rpanuie Mexay Eruntom u Jlu-
Bueil (Anb-I'enpd Dnp-Kadup) u Baons 3anagHoro nodepekbs
Kpacnoro mops (A6y [1a66a0). Hekotopble 3emieTpsiceHus Bie-
KyT 3a COOOW OrpOMHBIE yTpaThl UEJIOBEUYECKHUX KU3HEH, I0-
BPEXJECHUS 3AaHUNA U COLMATBHO-9KOHOMUYECKYIO IeCTaOuIIu-
3aruio. [ToaToMy Takue cOOBITHSI HAa3bIBAIOT PA3PYIIUTETHHBIMU
3eMJIeTPSICEHUSIMU, KaK, Halpumep, rpousomeiuie 12 okTsao-
pst 1992 rona B Haxmrype u 22 HosiOpst 1995 roga B Akabe.

Hrak, ucxoas U3 KapT cpegHell WJIH YyMEPEHHOH aK-
THBHOCTH reorpapuyeckoro paioHa, rie pacnojiokeH
Eruner, u mo otaeJbHbIM HCCAE0BAHUAM, OJHO3HAYHO
omnpe/ieJieHO YTO JJIsI 3TOI 001aCTH BeJIUYNHA MATHUTY/bI
cocraBJsieT 5 — 6.

[Tpexne, yeM moctaBUTh B (pOpMYJibl HAl/IECHHOE 3HaYeHHE
MarHuTyasl M =35 ...6, cnegyetr 000CHOBaTh, HACKOJIBKO 3TO Ipa-
BUJIBHO Y MIPABOMOYHO. DTO OYE€Hb BaKHbI MOMEHT. CyIIIHOCTh
3TOr0 0OOCHOBAHMSI COCTOHMT B TOM, UYTO BCSI JI SHEPrHsl Ceu-
CMOBOJIH UCTIOJIb3YeTCsl MupaMuaoil. MoKHO BOMPOC NOCTaBUTD
VHaue: SBJISAETCS JIM BCA SHEPrusi CEMCMOBOJH TOW SHEPrUew,
KOTOpasi MpOXoauT vepe3 nupamuay? YUro ¢ puzmyeckon Tou-
KM 3peHus o3HavyaloT popmydsl (1) — (14)? Onm o3HavaoT, 4YTO



yIpyrue MpoLecChl, MPOUCXOASAIIIE BHYTPU 3€MJIM, IPUBOIST
K CeICMUYECKOM aKTUBHOCTH MarHUTY104 M, COITPOBOX IAI0IIIN-
ecs sHeprueit E. B o0miem ciydae, 1000 00bEKT, HAXO SN~
csl B 00JIaCTH 3eMJIETPSICEHUS], TOJBEPraeTcsl BO3ACUCTBUIO Ceil-
CMHMYECKUX BOJIH, HO BEJIMYMHA SHEPTUH B 00IaCTH OObEKTa MO-
KET OBITh JIIOOOM, B 3aBUCIMOCTH OT PACCTOSTHUS OT SMUIICHTPA.

Bort Teneps camoe BpeMsi HAIOMHUTL O CBOMCTBE JIPEeBHUX
NMpPaMN/ PACHOJIOKEHUSI HA TEKTOHHYECKHX Pa3JioMax.
ITO pacnonoxeHre HEOOBIKHOBEHHOE 1 HAMTPABJIEHO HA MCTIONb-
30BaHHE MAKCUMAJIbHO BO3MOKHOM SHEPruu. BoT Kak yka3biBa-
eTcsl B JISKIUSAX AJ1s1 cTyneHTOB [118]: «9nunentpsoi 95 % 3em-
JIeTPsICEHNI PacloJio;KeHbl HA IPAHULAX JHUTOC(ePHBIX
IUIUT ¥ BHYTPH ILIAT — 5% ».

VYcTaHOBOUHBIE CBOMCTBA JPEBHUX IHMPAMH] YHUKAJIbHBI
W 32 CYET PAaCIOJIOKEHWs Ha TEKTOHMYEeCKOM pasziome 95%
SHEePruy NpoxoauT U 4epe3 nupamuay . [lostomy Bo Bcex
opmynax meodxonumo BBectu ko3 dumuent K¢ = 0,95 u pe-
anbHas sHeprust Ep = 0,95 E,

['ne E — pacueTHOe 3HaueHue, oaydyaeMoe 1o popmysiam.

Bce stn popmynsl 111 M> 3 MOKHO B OKOHYATEILHOM BHJIE
MPEICTaBUTh TaK:

Ep =K. 10 “1:M (15
Ep =K, 10 "M (16
Ep =K, - 10 (4,8+1,5Ms) (17)
Ep =K, - 10 (4,4+1,5Ms) (18)



Otmune B hopMysiax OOBSICHSIETCSI TEM, UTO BCE OHU OBLTH
BBIBEJICHbI SMITUPUYECKU U COfIEPKAT BHYTPU TUIOTHOCTh 3EMJIH,
KOTOpasi MOKET OBITh Pa3HOM.

Wtak, BBOmuM B popmysibl (15) — (18) 3HaueHMsST MarHUTYIbI
M=5...6.

B pesynbrare mojyyaem SHEPrui0 CEHCMHUYECKOrO BO3JIEH-

CTBUA 3eMJIA B JUAITA30HE OT 1012 bi o) 104 Jx

Janee, HEOOXOAMMO HAWTH MOIIHOCTh CEHCMUYECKOTO BO3-
neivictBus. B mexnayHaponHon cucteme equauil CU sHeprus
onpenenserca yepes3 xoymm u [Ix = Hem = Krem2/c?

Takum obpazom, sHeprus E onpenensiercs cuioii B Heloto-
Hax, IPOM3BOMMYIO Ha €IMHULIE IJIMHBI B 1 MeTp.

MoiHocTh P onpenensercs sHeprueu, mpou3BOAUMON B €11~

HUILy BpeMeHH, T. €. Bt = [Ix/c = Kkrem>/c’

Hcxons U3 cucreM MexAyHApOOHbIX €IWHUI], MOLIHOCTh P
MOXHO INepecuuTars 1o ¢opmyne yepes sHepruio E u Bpems
B CEKyHJax:

P =E/c (19)

B pesynbrate Haxonum, uTo 3a 3600 ¢ uiu 3a 4yac, MOIIHOCTb

COCTaBJISIET B Ipejesax ot 263,9 .10° o 263,9 103 Br-uac
VkazaHHasi MOIIIHOCTb MTPOHU3BIBAET JIMTOC(EPHBIN Pa3IoM,

II€ pacrojiokeHa nmupamMuaa (ogHa WIA HECKOJIBKO). [lnomane

ocHoBaHus Bemukon mupamuael cocrasiser 230,4 x 230,3 =

5,31 -10* M2 (ITpumeuanue. CTOPOHBI OCHOBAHUS MUPAMU[IbI



YKa3bIBAIOTCS [IO-PA3HOMY B UCTOUHUKAX JIUTEpPATyphbl, Orpelll-
HOCTb COCTaBJISIET 10 1 M).

['oBops 0 KatacTpodax, UMEITCSI B BUy HE TOJIBKO 3eMJle-
TpsICeHUsl, HO W IIyHaMU W JApyrve OelncTBus. B kHure aBTO-
poB b. A. bonr, V. JI. Xopn, I'. A. Maknonana, P. ®. Ckorr
«['eonornyeckre CTUXUU: 3eMJIETPSCEHUs], IIyHAMU, W3BEpKe-
HUs BYJIKAQHOB, JIaBUHBI, OMOJI3HYU, HaBOAHeHus» M3n. Mup,
1978, 440c c. [120] naetcst Tabnuiia COOTBETCTBUSI MarHUTY/IbI
3eMJIETPSICEHUSI U MATHUTYAbI LIyHAMHU.

Ta6n. 13. CooTBETCTBHE MarHUTY/Ibl 3EMJICTPSICEHHST MarHU-
TyZe ILlyHaMH.

Maruutypna Maruutyaa uyHamm MakcumansHas BbicoTa
ronoBHOW BOMHGI
3eMneTpACeHus
uyHamu, M
6,0 HesHaynTenbHasn -
6,5 -1 0,5-0,75
7,0 0 1,0-1,5
75 1 2,0-3,0
8,0 2 40-6,0
85 3 8,0-120

Jlanee HEOOXOAMMO PacCcUHTATh YHEPrui0 U MOIIHOCTH
TEKTOHUYECKOIl aKTUBHOCTH. DTO MOXHO JIe/laTh TPEMSI OC-
HOBHBIMH CITIOCOOAMM:



— yepe3 OOIIeNIaHeTAPHYI0 TEKTOHNYECKYI0 aKTUBHOCTD TSI
BCEX BO3MOXXHBIX MarHUTYI;

— Yyepe3 MECTHbI OYar TEeKTOHUYECKOM aKTUBHOCTH OIpe/ie-
JIEHHOM TUIOUIAH;

— B TEKTOHMYECKUX Pa3/IoOMaXx.

HauneMm 3TOT pacué€r ¢ aHajm3a JIMTEPATYPHBIX UCTOUHUKOB
110 TEKTOHUYECKON AKTUBHOCTH.



AHaJIN3 JATEPATYPHBIX HCTOYHNKOB
110 TEKTOHHYECKON aKTHBHOCTH

B mporecce oOpa3oBaHusi 3eMi BBIAETNAIACH OIPOMHAs

038

SHeprus, npuomu3uTenbHo paBHas 23,24-107° spr [121]. Yacts

9TON SHEPruM, OKOJIO 3,24.10% 9pI, ylUIA HA YOPyroe cxarue

038

3eMHbIX Help, ocTasibHoe 20x107° spr yuwio B Tero. Ceityac

HayaJILHBIA TeIU1o3arac cocrasiiseT 7,12 x 10°7 3pr.
IHoTeHnuajbHasi dHePrusi COBpeMeHHOH 3emMJ CoO-

craBJsietT 24,933 x 1038 apr. Beero 1o Haiiero BpemeHu B 3eM-
Jle BBIIeIMIOCH okono 16,84x10%7 Spr rpaBUTALIMOHHOM JHEP-

T, U3 KOTOPBIX 4,2 X 10% 9pr YLUIO Ha JOMOJIHUATEIBHOE CKa-
THE 3e€MJIY, a SHEPrus rpaBUTALIMOHHOM AudhepeHalmm, rne-
peleanasi B KUHETUUECKYI0 SHEPIUI0 KOHBEKTUBHBIX TeUEHUN

¥ TETU1o, MpUOIM3UTENILHO paBHa 12,64 X 10¥7 9pr.
TekToHMYecKasi aKTUBHOCTh 3eMJIM CBSI3aHA C JIBMKEHUEM
3eMHBIX MacC U IUIaBJIEHUEM 3eMHOro Benlectsa. [IposBisercs
9Ta aKTMBHOCTh B MArMaTHUECKUX BHEJIPEHUSIX TTyOUHHOTO Be-
HIECTBA B 3€MHYI0O KOpPY, B U3MEHEHUM 3€MHOM KOPBI, BO BTO-
PUYHOM MEPEIUIaBJIEHUN KOPOBBIX MOPOJ, MPU 3€MJIETPSICEHU-
SIX 1 BO MHOTMX IPYTUX CIyYasix IBUKEHMSI 36MHOI'O BEIIeCTBA.
ST nepeMeIieHus MPUBOJIAT, B KOHEYHOM UTOTe, MpeoOpa3oBa-
HUIO KNHETUYECKOW SHEPTUU JBUKEHUS BellecTBa B Teruio. [1o-



3TOMY €CTECTBEHHBIM MEPWJIOM TEKTOHOMArMaTMYECKON aKTHUB-
HOCTH 3eMJIH SIBJISIETCS] TIOCTYHAIONIMNA W3 MAaHTUH TTyOMHHBIA

TeruIoBo nmoTok. Celyac, MpUMEpPHO, 3x10%° Ipr/cex.
MOIIHOCTh MarHUTHOTO TOJsl HEBEJIMKAa U COCTaBJIseT,

110 OLIEHKaM, OT 2x10'6 bi o) 10" apr/cek (ITapkuncoHn, 1986)
[121].

VICTOUHUKOM SHEPruy FeOMarHuTHOTO OIS SIBJISIETCS:

— OCThIBaHWE 3eMHOro sijpa, MpH 3TOM B IIyOMHAX 3eM-

MM BBemAnoch 5,52 x 10 7 3pr KUHETUYECKOM SHEpPruu
(3a 4,5 muipp JieT); ceiiyac TaKMM 00pa30oM MOXET BBIIENSITHCS

okono 1,8 x10'8 9pr/ceK TEIIOBOU SHEPTUU, YTO COOTBETCTBYET
3HAYEHUAM F€OMarHUTHOIO T10JIs;

— BO3HMKHOBEHHUE Ha NIOBEPXHOCTH 3€MHOIO Sipa CTPYMHBIX
TEYEHU! MAaHTUMHOIO BellecTBa. TeyeHus 3TU 3aMbIKaIOT KOH-
BEKTUBHbIE IBUKEHNUS] MAHTUU B €JVHBIE 3aMKHYTbIE CTPYKTYPBbI
Y BCET/1a HAIIPABJICHBI OT NOJOMIBEI HUKHEN MAHTHUU.

Kunetnueckas sHeprus, BbliensemMas Ha IOBEPXHOCTH 3€M-

HOT'O f1pa, B HacTosIee Bpems cocrasiser 9,3 x 10 19 Ipr/cex.
I'paBUTanIIOHHAA SHeEPrus, BblIe/IsIeMasl HA TOBEPXHOCTU
3eMHOTO0 spa, NpUOIM3UTENbHO B S0 pa3 MpeBbIIAeT SHEPrHIo
OCTBIBaHUA fApa, 1 HAMHOI'O BbIIIe SHEPru¥ MarHUTHOIO
1OJIA.
Hrak, nposiBJjisieTcs1 TPU BUJA SHEPTrUM:

1) SHeprusi MarHUTHOTO MOJISI 2x10'% - 10" Ipr/cek,
2) KHHeTHYeCKasi SHePrusi, Bblie/sieMas Ha MOBEPXHOCTH



3eMHOI'0 spa — 9,3)(1019 9pr/cex,

3) 3Heprusi OCThIBaHUA s1Apa — B 50 pa3 MeHblIle KUHETH-
YECKOU SHEPruHu.

TextoHnka aUTOChEpHBIX IUMT OblIa CcHOpPMYIUpOBaHA
Tonmbko B 60-x romax. [lpupoma ke TmoOaibHBIX IPOIECCOB,
YIPaBISAIONUX TEKTOHUYECKON aKTUBHOCTBIO 3eMJTH, CTaJia Mpo-
SICHSITHCS eNIE Mo3ke — Jinilb B cepeauHe 70-x rono (I'eoauna-
MuKa, 1979). K HacrosimeMy BpeMeHH 3T IPOLIECCH BO MHOTOM
y’Ke PacCMOTPEHbI TEOPETUYECKH, XOTs U HE BCerja CTOJNb IITy-
OOKO M3YyUYeHbI, KaK 3TOro ObI XOTEOCh.

KpuTHke mpexHuX rumnore3 mocesieHo MHoro padot (Co-
poxtuH, 1985; Copoxtun, Ymakos, 1991), noaromy, He ocra-
HABJIMBAsICh MOAPOOHO HA MX pa3dope, OTMETHM JIMIIb OCHOB-
HBbIE HEJOCTAaTKM, a YacTO M MPOCTO HECYpPa3sHOCTU TAKUX TH-
note3. Tak, B MOOBIX BapHaHTaX TUIOTE3 TAKOTO Poja OOBIYHO
HE OIMUCHIBAIOTCS U TeM OoJiee KOJTMUECTBEHHO HE PACCUUTHIBA-
10TCsl (PUBMYUECKH TIPUEMJIEMbIE MEXaHU3MBbI, CIIOCOOHBIE 00ec-
NEeYUTh U3MEHEeHHs1 00bEMA 3eMJI B MPe/IoIaraeMbIX MacITa-
6ax. BosneiicTBre MPUIMBHBIX CHJ HA 3€MITI0 B COBPEMEHHYIO
SMOXY MX BJIMSIHUE CO CTOPOHBI JIyHBI (HAaOOJIBIIIEro «BO3MY-
TUTEJISI CIIOKOMCTBUS») HUYTOKHO Majio — He npesbimaer 1%.
Tem He MeHee rPaJUeHT YCKOPEHU I CUJTBI TSXKECTH JIYHHBIX TTPU-

JuBOB 1,7% 1071832 CYILIECTBEHHO BBIILIE COJTHEYHOI'O I'PAJUEH-
Ta 7,87x10'* 1 Ha mMHOTO MOPSIJIKOB TPEBBIIIACT IPAIUEHTHI,

—30 -2
co3aBaeMble TaJaKTUUYECKUM I0JIeM TAroteHus 1,5x10 30 2.



CHC,HOB&TCJILHO, IrpaguCHT CWJIbl TAXKCCTU JIYHHBIX ITPpUJIMBOB

NPUOIMBUTENBHO B 107 pa3 OoJibilie TpaJreHTa, CO3/IaBaeMOr0
TJIaKTUYECKUM T'PABUTAIIMOHHBIM T0JIEM, TTO9TOMY HU O KaKUX
BIIUSIHUSIX «TAJIAKTUIECKOTO TOja» Ha TEKTOHUKY 3€MJIU U TOBO-
PUThH HE MPUXOAUTCSI.

To xe camoe MOXHO CKa3aTh U O BJIMSHUN HEPABHOMEPHOCTH
COOCTBEHHOTO BpallleHUs1 3eMJIi Ha €€ TEeKTOHUYECKYI0 aKTHB-
HocTh. O01as1 SHeprus BpalieHnsi COBpeMEHHOW 3eMIIH, KaK 13-

BECTHO, MPUOTM3UTEIFHO PaBHA 2,1x103° spr. Hauunas ¢ no3nu-
HEro apxes IJIaBHOE 3aMe[yIeHUe BpallleH!s1 3eMJIU MpaKkThuyie-
CKH HE BJIMSJIO HA TEKTOHMUYECKYIO AKTUBHOCTb HAIIEH IJIAHETHI.
Yro xe Kacaercs HEpaBHOMEPHOCTEM €€ BPALCHHUS, BbI3bIBAEC-
MBbI€ KaK CaMMMU TEKTOHMYECKMMM JBUKEHUSIMU, TaK U KOJe-
OGaHUSIMU COIHEUHO-3EMHBIX CBSI3€H, TO MOIITHOCTb TAKUX YHEP-

TeTUYECKUX BO3/ICWCTBUU HE TPEBbBIIIAET 1,6x10"7 spr/c. 1o
MoyTy Ha 3,5 mopsaka MeHbllle CyMMAapHON MOIIHOCTH 3HJO-
T€HHbIX WCTOYHWKOB SHEPIryu, MUTAOIIUX COOON TEKTOHWYE-
CKYI0 aKTUBHOCTbh 3eMiid. CyMMAapHbIM MTOTOK COJTHEYHOM IHEP-
T'MH Ha 3EMHYIO [TOBEPXHOCTH (OKOJIO 1,75x10%* 3pr/c) npudm-
3utesbHO B 4 000 pa3 MpeBOCXOAUT BeJIMUUHY TITyOMHHOTO TeTl-

JIOBOTO IIOTOKA CamMou 3eMJin (4,3><lO20 3pr/c). Bepxaue xe
reocepsl 3emimn — e€ atmocdepa, rugpocdepa, 3eMHas Kopa
U 1axe utocepa HaXOAATCS B TOCTOSTHHOM MacCOOOMEeHe JIpyT
¢ npyrom. [Ipu 3TOM He ciiemyeT 3a0bIBaTh, YTO ITU BHEUTHHE
reocepsl cpopmMupoBarch Ha 3emiie TOJIBKO Oaronapsi JIeu-



CTBUIO SHJIOTEHHBIX MPOIIECCOB Jiera3anuu u auddepennanum
3eMHbIX HeAp. OIHaKo CylecTBOBaHME Ha 3emule KUAKou (a-
3bI BOfIbI, KOM(POPTHBIX KJIMMATHUECKUX YCJIOBUI, BHICOKOOPIa-
HU30BAHHOW KU3HU, Pa3BUTHE IMPOLIECCOB BbIBETPUBAHUS TOP-
HBIX IOPOJI, 0Opa30BaHUsl FOPIOYMX M JPYTUX IK30T€HHBIX I10-
JIC3HBIX MCKOIAEMBIX CBSI3aHbI HCKJIKUYHTEJIbHO C COJIHEY-
HbIM U3JaydyeHueM. HarisiHON Mepoill TEKTOHMYECKON aKTHUB-
HOCTU 3€MJIM MOKET BBICTYIIaTh CPeJHAsI CKOPOCTh OTHOCH-
TeJIbHBIX NepeMeleHnil JUTOC(hepHBbIX IJHT (COBPpEeMEeH-
HO€e 3HaUeHHe 3TOH CKOpocTH 0m3Kk0 K 4,5—5 cm/rox).
OJIHaKO €CJIM yYeCTh, YTO SHEPrusl JTOObIX JMHAMHUYECKUX (TEK-
TOHUYECKMX) MPOIIECCOB B HellpaXx 3eMJid B KOHIIE KOHIIOB I1e-
PEXOIUT B TEILIO, TO HauOoJee eCTECTBEHHOM MEpPOW TEKTOHHM-
YECKOW aKTUBHOCTH 3€MJIM BCE-TaKH SIBJISIETCS UAYIIMN U3 MaH-
TUM TTyOUHHBIN TETJIOBOU MOTOK, CyMMapHOe 3HaUeHre KOTOPO-
ro ceroJHs Jocruraer 3Hadenni 3,39x10 20 apr/c.
B HacTostiiee Bpemst ecTh MHOTO JIOKa3aTesIbCTB TOTO, UTO TEK-
TOHMYECKUE MPOIECCH B JIUTOC(EPHOUN 000JI0UKe 3eMII HeTo-
CPeACTBEHHO CBSI3aHBl C KOHBEKTUBHBIMU JIBUKEHUSIMH Bellle-
CTBa B IIyOMHAX MaHTUH. [ TaBHBIMU M3 HUX MOXHO CUMTATh
Jpeiid KOHTUHEHTOB; MOJIOJOCTh JIHA OKEaHOB; HAJIM4YUE TIJIO-
OanbHOW CHUCTEMBI pU(TOBBIX 30H, B KOTOPBIX Ha IMOBEPXHOCTh
MOJIHUMAETCS] MAHTUIHOE BEIIECTBO U 0Opa3yeTcsi MOJIofiasi OKe-
aHMYecKasi Kopa; CyIIeCTBOBaHUE INTOOATBbHBIX TOSICOB CXKATHA,
MoJ; KOTOPBIMU OKEaHWYeCKash Kopa MOrpyxkaercs B MaHTHIO.
Nmeetcs psig apyrux ¢akToB, MOATBEPKIAOIIMX ITOT BBIBO]I.



CKOpOCTh  COBPEMEHHOTO KOHBEKTMBHOIO MacCOOOMeHa
B MAaHTUM MpUOIU3UTENBHO pPaBHA 6x10'®  r/ron, wm
1,9x10" r/c. 3a Bee BpeMsl TEKTOHUYECKOM AKTMBHOCTUA 3€M-

mm (c 4,O><109 JIET Ha3aj Y JI0 HaIlIMX JHEH) e€ TervionoTepH,
CBSI3aHHBIE C KOHBEKTUBHBIM MIEPEHOCOM TeIl1a, COCTABUIIN MTPU-

ommsurensHo 12,4x10°7 9pr, a COBPEMEHHBIA TTyOUHHBIN Tell-
JIOBOH MOTOK 3a BbIYETOM 3(eKTa MOCIeapXeUCKOro OCThIBA-

Hus 3emum pasen 3,39x10%° — 0,25x10%° = 3,14x10%° spr/c.
OTciona MOKHO OMPEeIUTh U CyMMapHYI0 MacCy MaHTHHHOTO
BEILIECTBA, yYACTBOBABILETO B KOHBEKTUBHOM MacCOOOMEHe: OHa

028

OKasbIBaeTcs paBHoOM 7,5%10°° r. Macchl ke 3eMJIi U COBpEMEH-

HOW MAHTWY COOTBETCTBEHHO PaBHBI 5,977x 10*" u 4,014><1027 T,
OTKy/la HAXO[UM, YTO K HACTOSIIIIEMY BpeMEHU CyMMapHasi Mac-
ca MaHTMUHOTO BEIIECTBa, MPOIIIE/IIero Yepe3 KOHBEKTUBHBIN
MaccooOMeH, MpUOIM3UTENbHO B 12,5 pa3za mpeBblaeT mMaccy
camoil 3emsid U ipuMepHO B 18,7 pa3 — maccy COBpEeMEHHOU
MaHTUM. AHAJIOTUYHbIE OLIEHKU MMOKAa3bIBAIOT, YTO 3a BCE MOCIe-
apxeiickoe BpeMs (¢ 2,6 mipa JIeT Ha3aj /10 COBPEMEHHOCTH),
KOHBEKTHUBHBIII MacCOOOMEH B MAHTHH NPUOIM3UTEILHO PaBeH

3,21x10?® r, uro mourw B 8 pa3 IpeBBIIAET MACCy COBPEMEH-
HoW MaHTuH. [TpuBen€HHAsT OlleHKa, HECMOTPS Ha e€ MpuOsH-
KEHHOCTb, BCE K€ OYEHb HaIJIsiJHA U MOKA3bIBAET, YTO KOHBEK-
TUBHBIA MACCOOOMEH B MAaHTUU AEUCTBUTEIBHO OrPOMHBIi, M0-
9TOMY MpeHeOperaTb UM HeJb3sl.



To4HOM OIleHKHU reoJOruuecKoil SHePrum Bce elle HeT,

0/IHAKO MPUOJHU3UTEIHHO YHEPrUusi rPaBUTAIUH 2,5)(1032

ok, poTanun 2,1x1029ll>lc ¥ TPAaBUTALMOHHOI KOHBEKI[UN

5,0x10%® Izk.
MomHoCTh NPWJIMBHOTO Bo3aeiicTBusl JIyHbl qocTura-

eT 1013 BrT.
E:xxeronnasi «uHTEerpajJbHasi ceiicMHuYecKasi SHePrus»

B XX Beke cocrasJisiia nopsiaka 1.5—25.0 x10% apr. [Ipu-
YUHBI pa3pylieHus JUTocdepbl UMEIOT TJI00ATbHBI XapakTep
U SIBJISIIOTCS TIPOIIECCOM TIPUCTIOCOOIEHH S TUIAHETAPHOTO Belle-
CTBa K JIJIUTEJbHBIM CUJIOBBIM BO3JIEHCTBUSIM, TAKUM KaK KO-
neGaHusl OCH BpaIlleHUsI 3eMJIH, YCKOPEHUs U TPUJIMBHBIE BOJ-
HBl B TBepIo obonouke 3emuid. M3 obnactu pa3pyiieHus Jin-
ToCEPHBIX TUTUT U3TYYaoTCs 00'beMHbIE U IOBEPXHOCTHBIE
CEMCMUYECKHUE BOJIHBI.

Haunbonee uHTepecHb Cpeid HUX TMOBEPXHOCTHBIE BOJIHBI
Penes (konedanus neprneHIUKyISIPHO TBUKEHUIO B BEPTHKAb-
HOU 1iockocTH) U JIsiBa («ropu3oHTasIbHBIE» KoneOanus). s
MOBEPXHOCTHBIX BOJIH XapaKTE€PHA CUJIbHASI TUCTIEPCUSI CKOPO-
CTed, UX WHTEHCUBHOCTh PE3KO (IKCMOHEHIIMATBbHO) YyObIBaeT
¢ rmyouHoi. Ho moBepXHOCTHBIE BOJHBI OT CHJIBHBIX 3€MJIETPSI-
CEHUN «00eraT» 3eMITI0 HECKOJIBKO pa3, COOTBETCTBEHHO MHO-
TOKpaTHO BO30Yy:kas1 Konebanust cpensl. OOIee Yrcio cencMu-

YEeCKUX COOBITUH B IO/l C MArHUTYIOM OT 2 10 8 IOCTUTaeT 106,
CyMMAapPHBbII pacxo/1 ceicMUYeCcKoil SHEePrum onpeesisier-



Cs1 OPSAAKOM 102 spr/roa. Ho na mexanuveckoe paspy-
IeHHue MOPOJHbIX MAacC, MUHEPAJIbHbIE Pe0OPa30BaHMSI
U TemioBble 3P eKThI TPEHMsI B 04aroBbIX 30HAX ee pac-
xoayercss npuMepHo B 10 pa3 GoJubine, yeM Ha KoJieda-
HHSI 3¢MHOH MOBEPXHOCTH. DHEPrusi 3eMJIETPSICEHUs] C Mar-

HUTYION Mopsiika 4 COCTaBysieT 3),6)(1017 I, SHeprus 3emiie-
Tpsicenust ¢ M okoino 8,6 gocruraer 3—35 x 10%* 3pr, SHEPrus
BYJIKAHUYECKOTO u3Bep:xkeHus 10 15—10”,[{)1(, SHEPrusl sIEPHbIX

Y TOPHO-9KCIUTYaTallMOHHBIX B3PBIBOB 10 2,4x10"7 IIx. IIpu-
MEpPOM CEeWCMHUUYECKOTO «yaapa» U KoyieOaTeIbHOro Mocliene-
CTBUS ABJIAIOTCS NOA3EMHBIE sIepHbIE B3pbIBbl B HeBazie B KOH-

e 1968 r. Cuna B3pbIBHOTO yaapa 3ech jocturaia 1 Mt (109 1N}
BB); Ha moBEepXHOCTM BOKPYI IMPOEKIMM TOYKW B3pbIBa (1 =
450 m) HaOI0a1aCh THTEHCUBHASI MHOKECTBEHHAS] MEXaHWYe-
cKag Jedopmanys NOPOAHBIX MAacC; CMEILEHH 110 paHEee U3BECT-
HBIM pa3pblBaM ObUIM YCTaHOBJIEHBI B paauyce Oosee 5,5 KM;
KoseOarenpHoe nocneaencTeue (10 Teic. TomukoB ¢ M = 1,3 —
4,2) nmponoskaaoch HECKOIBKO MecALEB. B kpartepe ot sanepHo-
ro B3pbIBa HaYaJIbHOE yapHoe AaBieHue gocturaer 1000 Moap,

a TeMrieparypa 3a (p)pOHTOM yAAPHOM BOJIHBI — MOPSIIKA 10x10°
rpaaycoB. [Ipu Takux napamerpax puzndeckue mporecchl U Xu-

MHWYECKHE PEAKIIMH ITPOTEKAIOT 32 HAHOCEKYH bl (10_90).
Yepes MOBEPXHOCTh 3€MIIA NOCTOSIHHO TEPAETCS 4acTh €€
BHyTpeHHero Teria. CymmapHbIi TEIUIOBOM IOTOK, NEpeceKae-



020

MBI ITIOBEPXHOCTh 3€MJIM PaBEH IPUMEPHO, (4,2 —-4,5) 10~ apr/

CEK, B CPE/IHEM, 4,3x1020 spr/c. CpenHuid TETJIOBOM MOTOK ye-
pe3 KOHTUHEHTHI MPUOIM3UTEIHbHO paBeH 1,43 100 kan/em?xc

(60 3pF/CM2XC), a Yyepe3 OKEaHWYECKOE THO — 2,3710° xan/
em?c. Beero xe yepe3 KOHTMHEHTHI TepsieTcst okoso 1,2 10 20 apr/

CEeK, a uepe3 OKeaHMYecKoe THO B 2,5 pasa Gosnbiie — okoio 3,1 x

10%° apr/cek [122]
CoBpeMeHHBIE 3HAUEHMS CKOPOCTH TI'€Hepallid B MAaHTUU
PAIVOreHHOM W IPWJIMBHOM HEPIrUM COOTBETCTBEHHO PAaBHBI

0,34 x 10 % apr/cek u 0,02 x 10% Opr/cek. Toraa 1o ycaoBuio
SHEPreTUIecKOro OayaHca HaXOIUM, YTO TeHepaIysl IpaBUTaIH-
OoHHOro auddepeHumrana 3emiy, B Nepecyere Ha TeIulo, MpU-

OIM3UTEIHHO paBHAS 2,76x10% 3pr/cex.

I'paBuTanonHas 3Heprus, BbljejasieMasi Ha IOBEPXHO-
CTH 3€eMHOI0 s1ipa, Npu6au3uTebHO B 50 pa3 npesbimaeT
BO3MOZKHYIO SHEPTHIO OCTBIBAHUS SPa 1 HAMHOTO OOJIbIIe
SHEPrMM MarHUTHOT'O TOJIS.

CyMMapHBIi IOTOK COJIHEYHOU SHEPrUM HA 3€MHYIO IOBEPX-

HocTb oKoro 1,75 1074 spr/cek npudmusurensHo B 4000 pas mpe-
BOCXO/IUT BEJIMUMHY ITyOMHHOTO MOTOKa camor 3emum (4,3 X
10% Ipr/cex).

TekToHnYeckass aKTMBHOCTb — BO3HHMKHOBEHHWE B MaHTUU
KpyHMHOMAcIITaOHBIX KOHBEKTHBHBIX JBIDKEHHMHA. B pesynbrare
nepeMelieHus1 JTUTOC(HEPHBIX IUIMT BO3HMKAET KOMIUIEKC I'eo-



JIOTUYECKUX TIPOIIECCOB M SIBJICHWM, U Mbl CBSI3bIBAEM C 3TUM
MOHATUE TEKTOHUYECKOM aKTMBHOCTH 3€MJIM, HAIlPUMEP, 3€M-
JIeTpsiceHUs] BYJKaAHWUECKasl JIeATEIbHOCTh, TOpOOOpa3oBaHUe
u 1p. CpenHsisi CKOPOCTh JIOOBIX JTUHAMHYECKHUX (TEKTOHUYE-
CKMX) TIPOLIECCOB B HEAPaX 3€MJIM OTHOCHUTEJIbHBIX IepeMellie-
HUM JIMTOC(EepHBIX IUT 4,5 — 5 CM B rof

Hawubornee ectecTBeHHOM MepOl TEKTOHUYECKOW aKTUBHOCTU
3emun ABJIIeTCS WIYIIUN U3 MAaHTUW TTyOUHHBIN TETUIOBOM TI0-

2
TOK, CYMMapHO€ 3HaYeHHne KOToporo aocruraer 3,39 x 10 0 apr/
CEK.

OO1as sHeprusi BpallleHUs COBPeMEHHOW 3eMJu, KaK W3-

BECTHO, MPUOJIM3UTETFHO paBHA 2,1><1036 apr. [122]. Takum 06-
pa3oM, KpOMe JIyHHbIX IPUJIMBOB, BCEMHU OCTaJbHBIMU (PAKTO-
paMM 9K30r€HHOT0 BO3JEMCTBUSI HA TEKTOHMYECKYIO aKTUBHOCTh
3eMi MOXKXHO TipeHeOperath. JIyHHbBIE e MPUIIMBbBI, BHOCWIIN
3aMETHBIN BKJIAJI B OOIIMI pa3orpeB 3eMJIM TOJIBKO B KaTapxee
(T.e. emE Ha IOreoJIOTMYECKOM 3Tare €€ UCTOPUU) U B PAHHEM
apxee, MOCTYKUB TeM CaMbIM KaK Obl CITYCKOBBIM MEXaHU3MOM,
3aIyCTHUBIIIMM TEKTOHUYECKOe pa3BuTHe 3emiid. B octasibHOE ke
BpeMsl BKJIAJ] JTYHHBIX TTPUJIMBOB B TEKTOHUKY HAIIIEW TUIAaHEThI
OCTaBaJICA IOCTATOYHO CKPOMHBIM. CJieJ0BaTe/IbHO, TEKTOHMYE-
CKasi akTUBHOCTb 3€MJIM HAaUMHASA CO BpeMeHU 3,8 MJIpA, JIET Ha-
3a]1, MPaKTUYECKU BCEr/ia MUTAIACh TOIbKO SHAOTEHHON SHEPIrU-
emn.

Bepxuue cinou reocdepsl 3emam — e€ armocdepa, ruapo-
cepa, 3eMHast Kopa u Jaxe autocgepa HaXOAATCs B IMOCTOSIH-



HOM MaccooOMeHe Jipyr ¢ apyrom. [Ipu aTom He cienyer 3a0bl-
BATh, YTO 3THU BHEIIHHE reocepbl CPOPMUPOBAUIUCH HA 3€M-
Jie TOJIbKO OJiarofiapsi AGACTBUIO SHOTSHHBIX MTPOIIECCOB Jiera3a-
K U auddepermanuu 3eMHbix Heap. OJHAKO CyIecTBOBA-
HUE Ha 3emJie KUAKOM (pa3bl BOjbl, KOM(MOPTHBIX KIMMaTH4e-
CKHUX YCJIOBHI, BHICOKOOPTaHU30BAHHOW KU3HU, PA3BUTHE MPO-
IIECCOB BBIBETPUBAHUSI TOPHBIX TOPOJ, CEAUMEHTOreHe3a, oopa-
30BaHUSI TOPIOYUX U IPYTUX IK30TEHHBIX MOJIE3HBIX UCKOMAEMBIX
CBSI3aHBI WCKJTIOUUTEIBHO C COJHEYHBIM u3iydeHuem. OHako
€CJI yYeCTh, YTO SHEPrusl JOOBIX JUHAMUYECKHUX (TEeKTOHUYE-
CKMX) MPOIIECCOB B HEAPAaX 3€MJIM B KOHIIE KOHIIOB MEPEXOIUT
B TEILJIO, TO HauboJiee eCTeCTBEHHON MepOi TEKTOHMYECKOM aK-
TUBHOCTU 3€MJIM BCE-TaKW SIBJISICTCS WAYIIUA U3 MAaHTUU TITy-
OUWHHBII TETJIOBOM IMOTOK, CyMMapHOE 3HAYeHHE KOTOPOTO Cero-

IIHS JOCTUTAET 3HAYEHUN 3,39x1020 apr/c [122].



CnocoObl onpeaeeHns1 SHEPrumn
1 MOIITHOCTH CeCMHYEeCKHUX BOJIH

B pesynbraTe npoBeJEeHHBIX BbIILIE CPABHEHUI U UCCIIEI0Ba-
HUI ObLIO BBHISIBJICHO IJIaBHOE: B JIPeBHUX NHpPaMHax Hc-
N0JIL30BAJH ceficMUYecKHe BOJHbI H CBI3aHHBIMU C HH-
MU I'PaBUTANIOHHBbIE BOJHBI 1 MATHUTHOE 110J1e . [Ipu sTOM
UCCIIEIOBATeNIM YacToO MUILYT, O TOM, YTO SHEprusi cecMuye-
CKUX BOJIH Oe3rpaHuMyHa U HeuccsikaeMasi. B mpenpiiyiei ria-
Be 0 BIID — BO30OHOBJISIEMbIX MCTOYHMKAX SHEPTUM YKa3aHbI
MU3EpHbIE 3HAUEHUsI CPEIHEN MO MOBEPXHOCTU CEHCMUYECKON
sHepruu. Tenepb caMoe BpeMs HAUTH peajibHbIe 3HAYCHU ] MECT-
HOW cericMuuecKor sHeprud. [Ipu aTom, cieyeT yuecTs, 4To ve-
pe3 TEKTOHUYECKHE Pa3IoMbl POXOAUT 95% Bcel SHepruu.

Hauunnasa ¢ paHHero mporepo3osi CKOPOCTb [BHKe-
HHSI JUTOC(EpPHBIX IUIMT MOCJIeJ0BaTeJbHO CHHKAJACH
¢ 50 cM/ro 10 €€ cOBpeMEHHOr0 3HAYeHHsA 0KO0JIO 5 cm/
roj. CHUXeHNe Cpe/IHell CKOPOCTH IBUKEHUS TUTUT OyAeT Mpo-
WCXOIUTD U Jajiee, BIUIOTh IO TOTO MOMEHTa, Korja Omarogapsi
YBEJIMYSHUIO MOIIIHOCTY OKEAHUYECKUX IUTUT U UX TPEHUIO IPYT
0 Jpyra oHO BooO1ie He npekparutcs. Ho mpou3oiaér sto, mo-
BUAMMOMY, TOJIBKO uepe3 1—1,5 muipn ser.

MoIHoCTb, A0CTUraIIAsl BEPXHEro cyiosi atMocdepbl 3em-
7M, B pacyéTe Ha OJWH KBaJpATHHIA METP MOBEPXHOCTH, 00-
pamiéHHbld K CosHIly, B JHEBHOE BPEMSI COCTABIISIET OKOJIO



1370 BT B cexkyHay, a B cpeJHEM 110 BCEil MIaHETE PABHO YeT-
BEpPTOU vyacTu 3ToM BeJMurHbL. OKkoso 30% CONMHEYHOro CBETa,
JOCTHUTAIOIEero BEPXHUX CIIOEB aTMOC(epsl, OTpakaeTcsi o0par-
HO B KOCMOC.

[TpuOMM3KUTEILHO HA JIBE TPETH 3Ta OTpakaTesIbHasH CII0CO0-
HOCTb OOYCJIOBJIEHA OOJIaKaMU ¥ MEJIKMMU YaCTUIIAMH B aTMO-
cdepe, U3BECTHBIMU KaK «a3p030Ju». CBETJIble IBETHBIE Y4acT-
K1 3eMJIM — B OCHOBHOM CHET, Jie[l U MYCTBIHM — OTPaXKaioT
OCTaJIbHYIO TPETh COJTHEYHOTro cBeTa. Hambornee cymiectBeHHOE
u3MeHeHue OOYCIIOBJIEHHOW a3pO30JIsIMU OTPAKATEJILHOW CITO-
COOHOCTH UMEeT MECTO, KOT/Ia B pe3yJibTaTe N3BEPKEHUI ByJIKa-
HOB BBICOKO B aTMoc(pepy BbIOpachIBAIOTCS Pa3IMUHble MaTepH-
aJIbL.

JlokJib, KaK TMPaBUJIO, BBIYMINAECT a9PO30JIU U3 aTMOCheEph
3a OfIHY-/IB€ HEe/Ie/v, HO, KOTJa B pe3y/IbTaTe MHTEHCUBHOTO M3-
BepKEHM s BYJIKaHA pa3Hble BEIIeCTBA BHIOPACHIBAIOTCS BBIIIIE Ca-
MBIX BBICOKMX OOJIAKOB, 9T a3PO30JIH, KaK MPABUIIO, BIUSIOT
Ha KJIMMAT B TeYEHUE OJHOTO Tofa WM JBYX JIET, W JIWIIb T10-
TOM BBINAJAIOT B Tporocdepy U MepeHOCATCS] Ha TIOBEPXHOCTh
¢ ocaakamu. [ToaTomy cuiibHbIE U3BEPKEHUS BYJIKAHOB MOTYT
BBI3BIBATH MA/IEHHE CPEIHEN ITI00ATbHON TeMITEpaTypbl IOBEPX-
HOCTH TIpHONM3HUTENbHO Ha monrpangyca Llenbens, yto Moxer
NPOAOJIKAThCS MecsllaMU U Jaxke rogaMu. Hekotopbie MCKyc-
CTBEHHbIE 29PO30JIU TaKKe CYIIECTBEHHO OTPAXKAIOT COTHEYHbII
CBeT.

MorHOCTh, KOTOpasi He OTpaxkaeTcst 0OpaTHO B KOCMOC, TIO-



IJI0IIAETCs] TOBEPXHOCThI0 3eMiid U aTMOcepo. DTO KoIude-
CTBO cocTaBJsgeT OKoso 240 BaTT Ha KBaJpaTHBIA METP.



TekToHNYecKass akKTUBHOCTEL B Erunre
U xapakrepuctuka pexku Huua

PaccmoTpuM TeKTOHMYECKYI0 akKTUBHOCTh B Erumnre u mpen-
CTaBUM XapaKTepUCTUKY peku Hui, BOKpyr KOTOpou cocpeno-
TOUYeHBI Bce mupamujibl ErunTa.

Hun nepecekaer Eruner no Bcei JJiMHe, U HET TaKOTO
MecTa, KoTopoe 0buto ObI yaasieHo ot Huma 6ornee, yem Ha 300 km
[116]. Henbra Huna cuutaeTcss 4acThlo MACCUBHOIO MEPEHEro
Kpasg AQpUKaHCKOW TUIUTHI BIOJIb I0TO-BOCTOUYHOTO CPEAN3eM-
HOMOPCKOTro nodepesxbsi. CelicMuueckasi 30Ha IMOYTH COBIAIaeT
C COBPEMEHHOU CpeIM3eMHOMOPCKOU MTPUOPEKHON 30HOM, OT/Ie-
Js1o1ed HecTaOMIbHBIN 11ebg OT OacceliHoBoi obnactu. Eru-

HIeT C TEpPUTOpUEN OKOJIO 1 MJIH. kM Haxomutes B CB yrity Ad-
puky. ADpUKaHCKHMIA KOHTUHEHT CUUTAETCS CTAOMIIBHBIM Paiio-
HOM, 3a UCKJIIoueHueM BoctouHo- AdpukaHckoro pudra, KOTo-
pblil pa3BeTByIsIeTCS B ceBepHOU yactu Dduonuu Kk KpacHomy
Mopio u pudtam AneHckoro 3aiuBa. B Boctounoit yactu Erur-
ta pud1hl KpacHoro mops pasperBisiiorcs K Cya1KOMY 3aJIMBY
u 3aBy Akaba. B cpennzemMHOMOpckoM paiione AdgpukaHcKas
1mMTa crajakuBaetcs ¢ EBpasuiickon mimmtoi. OTciofa BHITEKAeT,
YTO OCHOBHBIE COPOCH ¥ TIOBEPXHOCTHBIE KOHTYPBI, KaK IPaBH-
JI0, Pa3BUTHI 110 TPEM HalpaBJIeHUEM: KPAaCHOMOPCKOE (C3 — I0B),
HarpaBJieHue 3aBa Akada (CCB — 10103) ¥ CpPeIM3EMHOMOPCKOe



HarpaBjieHue (B-3).

Ha xapre Ha puc. 44 0yayT nmoka3aHbl TEKTOHHYECKHE
pa3jombl B Erunte. Pexa Hun nocraBnser okono 97% ro-
JIOBBIX BO3OOHOBJISIEMBbIX BOIHBIX pecypcoB B Erunte. CpenHee
ecrectBeHHOe TeueHre Huna, nocruratoiiee paiioHa AcyaH, co-

crasistet 84,0 KM® /ron. I3 aToro umncia, B coorBeTcTBUM ¢ Hrib-
ckuM Bogubim Cornamenunem (1959), nng ErunTa Beimensercs

nons B 55,5 muipa. M3/r0)1. Iloa3zemMHBIE BOABI co/iep:KaTCs
B INIyOOKUX BOJIOHOCHBIX TOPU3OHTAX U SABJISAIOTCSA HE BO300-
HOBJISIEMbIMU BOJIHBIMU pecypcaMu. Kpome Toro, B 4ucio ajb-
TEPHATUBHBIX PECYPCOB BXOST CETbCKOXO3AMCTBEHHOE MOBTOP-
HOE IPEHUPOBAHUE BOJIbI, OMIPECHEHUE MOPCKOW BOJIbI, TIOBTOP-
HOE WCIIOJIb30BAHNE MYHUIIMIAIBHBIX CTOYHBIX BOJI, COOp JOK-
JIEBOI BOJIBI M OIPECHEHUE COJIOHOBATHIX BOJ. Pa3paboTka moj-

3eMHBIX BOJI, KOTOpasi OLIEHUBAaeTcsl B pazMepe 1,65 MIH. M/
rojl, B OCHOBHOM COCpPeJJOTOYEHa B Oa3uce 3amnajHOM MyCThIHU.
O6BEM IOBTOPHOTO UCTIONB30BAHUST MYHUIIATIAIBHBIX CTOUHBIX

BOJl B HACTOSIIIIEE BpEMsI COCTABJIsET MopsAaKa 2.9 MIIH. M3/FOIL,
B TO BpeMsI KaK CeJIbCKOXO3SIHICTBEHHOE TTOBTOPHOE JJPEHUPOBA-

HUE IO TPOrHO3aM COCTaBJISIET OKOJIO 9,7 MIp/. M3/r0J1 B JIOJINHE
u nenbtre Huna.

[lonzemubie Bogsl B HHIBCKOM BOJOHOCHOM TOPU30HTE
Y OKpaWHaX IyCTHIHU He SIBJISIIOTCS pecypcaMmu cam 1o cebe,
a nonosHsATca U3 Huma nocpencTBom npocaurBaHus U3 KaHa-
JIOB U ITYyOOKOTO IMPOCAYMBAHUS U3 UPPUTAITMOHHBIX crcTeM. [ 0-



JOBOW 3200p MOA3EMHBIX BOJI U3 BOOHOCHOTO TOPU30HTA JIENBTHI
1 okpauH Huna cocrasisieT okoso 4.6 mupa. m 3. Eme 0,5 MJIPA.

M3 ,Z[O6LIBaCTCH N3 IMYCTBIHHBIX BOOOHOCHBIX TOPU30HTOB U IIpU-

OpexHbIX paitoHOB. OkuAaeTCs, YTO 3a00p MOA3EMHBIX BOJL 3HA-

YUTEJIbHO Bo3pactet 10 11,4 mupa. m 3,

OcHoBHbIE BOJOHOCHbIE TOpu30HTHl Erunta — Hunbckuii Bo-
JOHOCHBIY TOPU30HT, OTHOCSIIMANCSA K YETBEPTUYHOMY M TO3[-
HEMY TPETUYHOMY [IEPUOAAM, 3aHUMaeT oMy Huuia 1 ok parHsl
nycTbiay; 2) HyOuiickuil BOOHOCHBIN TOPU30HT, OTHOCSIIUICS
K MAJIC030MCKOMY U ME3030MCKOMY TEpUOIaM, 3aHUMaeT OOJb-
1IyI0 IUIOI@A1b 3anaJHou IyCThIHY, a TaKke 4YacTu4HO BocTou-
HYIO ITyCThIHIO U CUHANCKUH NOTyoCcTpoB; 3) Morxpuickuii Bo-
JOHOCHBIV TOPU30HT, OTHOCSAIIMICS K HUKHEMY MUOLIEHY 3aHU-
MaeT B OCHOBHOM 3ama/JHblid Kpail nenbThl; 4) [IprOpekHblii Bo-
JOHOCHBIY TOPU30HT, OTHOCSIIMANCSA K YETBEPTUYHOMY M TO3[-
HEMY TPETUYHOMY IIEpUO/IaM, 3aHUMAET CEBEPO-3allaJHOE U BO-
croyHoe nooepexne; 5) KapOoHaTHBII BOMOHOCHBIN TOPU3OHT,
OTHOCSIIIMIACS K 0LIEHY U BEPXHEMY MEJIOBOMY MEepHOLY, Ipe-
00J1aJaeT B OCHOBHOM B CEBEPHBIX M CPETHUX YaCTsX 3araIHoi
NYCThIHY; 6) BOZOHOCHBIN TOPU3OHT TPELMHHBIX U BBIBETPEH-
HBIX TBEPABIX OPOJ, OTHOCSIIHIACS K JIOKEMOPUICKOMY TepHO-
ay, npeoOnagaeT B Bocrounoit mycteiHe M1 CHHAHCKOM TOJTYOCT-
poBe, SBJISIETCS BO30OHOBJIAEMBIM, JIEAKUT B OCHOBE J1e/1bThl Hu-
Jia ¥ XapaKTepu3yeTCsl BLICOKOU MPOU3BOIUTEILHOCTBIO M MAJION
[JTyOMHOM 3aJIeraHusI TPYHTOBBIX BOJI, TO3BOJISIS TOOBIBATh OOJb-



e konmumvectBa Boabl (100 M3 /9yac) mpy HU3KOM CTOMMOCTH
OTKAYKH BOJIBI.

BonoHocHbIT ropu30HT AenbThl Huna siBisiercs oqHou U3 ca-
MBIX PAaHHUX WU3BECTHBIX JIeJbT B MUpe. TepMuH «jaepTa» ObLT
BIIEPBBIE MPEIOKEH I'PEUECKUM HUCTOPUKOM [ eponoTomM OKoJIo
450 . 10 H.3. IPU ONUCAHUY AJUTIOBUAJIBHBIX OTIOKEHUI B YCThe
pexku Hun. [lensra Huna He Tonpko camast IpeBHsAS U3BECTHAA
JIEeJIbTA, HO TAK)KE€ CaMBbIF OOJIBIIION W BaXXHBIN OCAaJOYHBIN KOM-
ieke B Cpen3eMHOMOPCKOM OacceiHe.

Kpome Toro, 3to equacTBeHHOE MecTo B Erurmre, Gnaronpu-
SITHOE [IJIS1 HAKOTUICHUsI U COXPAHEHUsI OTJIOKEHUI YeTBepTHY-
HOTO BO3pacTa.

CpenHuil ypoBeHb OCAJIKOB B JIEJIbT€ OUEHb HU30K U BapbH-
pyercs ot 25 Mm/roi-1 Ha 1ore ¥ B LIEHTPAJIbHOW YaCTH JIEJIBbTHI
10 200 mm/roa-1 Ha ceBepe. [lpyrum 3HaYUTEIBHBIM (hAKTOPOM,
OKAa3bIBAIOIIYM BJIMSHUE Ha MOMOJIHEHNE IJIABHOIO BOJOHOCHOIO
TOPU30HTA, SIBJISIETCS] YPOBEHb BOIBI B OPOCUTEbHBIX KaHAJax.
Takke ypoBeHb BOJbI SIBJISIETCS BAXKHBIM (DAKTOPOM TIPU MOJEe-
JIMPOBAHUM MOJ3EMHBIX BOJ, TaK KaK OH BJIMSIET HA B3aUMOJICH-
CTBHE TIOBEPXHOCTHBIX ¥ TPYHTOBBIX BOJ. O030p HAyYHOH JTUTe-
paTyphl MOKA3bIBAET, UTO B OOJBIITMHCTBE UCCIIEIOBAaHUN Ha MO-
JessIx ObUIO MTPEICTABIICHO CpeIHee 3HAUSHHE YPOBHS BOJIBI B Ka-
HaJlax.

C npyroii CTOpOHbBI, ypOBEHb BOJIbI B KAHAJIAX MEHSIETCS OT Me-
cAlla K MecsIly, a Takke B Pa3HbIX CEKTOpax KaHaja, 4To Clie-
JyeT TPUHUMATh BO BHUMaHUE Jjisi Oojiee TOYHOTO IPECTaB-



JIEHW 1 B3aUMOJIEVCTBUSI MEXK/Ty BOJIOHOCHBIM FTOPU30HTOM U TIO-
BEPXHOCTHBIMU BOJIaMU B JI€JIbTE.

CyllecTBYIOT CepbhE3HBIE IKOTOTHUYEcKue mpodiaeMbl B Oac-
ceiiHe peku Hun 1 e€ nmoazemMHbIX BOAHBIX pecypcax. B mocnen-
HUE TO/Ibl MOSIBUJINCH HAYYHbIE I0KA3aTeJIbCTBA U3MEHEHU ST KJIH-
Mara U OOYCJIOBJICHHOTO SKOHOMHYECKUM pPa3BUTHEM BO3JIEH-
CTBUSI Ha OKPYKAIOIILYI0 CPe/y B INIOOAJILHOM MacIlTade, a TakxKe
Ha tepputopuun Erunta. Hekoropelie nocneacTBusi He CIMIIKOM
3aMETHbI, TAKME KaK CHUKEHUE YpOBHS BOIbl B peke Huu, apy-
rvde ke HaMHOTro Oojiee 3aMeTHBI, HallpuMep, 3acolieHHe BCe
npuOpekHOW 3eMiM JIeNbThl Huima — cellbCKOX03AMCTBEHHOTO
neHTpa ErunTa. 9Tu nocnencTBus crajau NevaabHOM JeNCTBU-
TEJIbHOCTBIO, BHI3BAHHOW MHOTMMU CBSI3AHHBIMHM MEXILy COOOM
npobieMaMu Ha30pa 3a MOoI3eMHBIMU BofaMu. [1pu nzyuenun
KJIMMaTUYECKMX MU3MEHEHHUH TaKXe BBIICJISIOT BIMSHHUE ITOIb-
€Ma ypoBHs1 MUPOBOIo OkeaHa Ha yBEJIMYMBILIEECS BTOPKEHUE
MOpCKO# Bojbl. B nenbre Huma sKcTeHCHBHBIN 3a00p MOa3eM-
HBIX BOJl TAKKe SIBJISIETCS 3HAUUTENILHBIM (DAKTOPOM, YBETUYU-
BaIOIIMM BTOPKEHUE MOPCKOW BOAbL. B BOJ03a0OPHBIX CKBAKH-
Hax, KOTOpBIE paHbllie ObUIM 3a TpeeaMU 30H 3aCOJIeHUsI, BIO-
CJIEICTBUM TIPOMCXOIUT 0Opa30BaHKE BOASHOIO KOHYCA CONEHOM
WJIA COJIOHOBATOM BOIbl. B 1eMCTBUTEILHOCTH, 9TO CUMTAETCS Ca-
MOW Cepbhe3HON MPUYMHON BTOPKEHUSI MOPCKOW BOJABI B pa3BU-
BAIOIIMXCS cTpaHax. JIMTONMOrMsi BOJOHOCHOTO TOPU30HTA JIENb-
Tl Huna yeTBepTyHOro Bo3pacra Obljla U3y4eHa MHOTUMH aB-
TOpamu, TAaKUMHU Kak Attust, Puiimnan, Cana [S1].



PacuyeTnl 5HEepruu 1 MOIHOCTH
3emJjieTpsiceHu B Mekcuke u
Kamdopaun

[Tpu pacyere s Mekcuku OyieM UCXOTUTD U3 IIIUPHHBI TEK-
TOHUYECKOrO paszioma B Bpas; =50 km. Panee Obuto ormeue-
HO JPYyTUMU aBTOPaMHU, UTO Yepe3 TEKTOHUUYECKUI Pa3JIOM IPO-
xonuT 95% Bceul sHEpruu, nMoaTomMy 31oT KoddduimeHt Kc =
0,95 Oyner nanee yureH. BenmunHy SHepruum no MarHuTyje Ha-
XOOUM M3 rpaduka Ha puc. 69. [Inuny pasnoma g1 Can-AHnape-
ac cocrasysier 1280 km, Torga e€ miomaas pasHa 50 e 1280 =

6,4 e 10* km? umm 6,4 010" M%. Pacuer o IUTOIAU OYara 3eM-
aerpsiceHus 1uisi MeKCUKM IPOBOAUTCS MO-APYTOMY, HUKHEMY
rpacuky Ha puc. 30A, coorercrByouiero Kamudopuuu, pacro-
JoxkeHHou yepe3 KanudopHuiickuil 3a1uB psagoM ¢ Mekcukoi.



O Global SCR
A calif.

Felt Area A, (in km?)

s
104 L 1 1 1 1 1 1 1
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Moment Magnitude M,

Puc. 30A. O6nactb ouara 3emuerpsicenust [134]

Puc. 30A. O6nactp ouara 3emuerpsicenus [124]. Bepxuss
KpUBasi — YCpe/IHEHHAs1 [IJIs1 BCEr0 MUpa, HUXKHssI MMyHKTUPHAs
KkpuBasi — g Kanndopaun.

Tabmuma 14. CooTBETCTBUE MarHUTY/bI, SHEPTUHA W MOIITHO-
CTHU [IJ151 CJTy4asi OACYETa [0 BEIMUMHE ovyara CelCMUYECKOM akK-
TUBHOCTH B MeEKcHKe.



MarnuTyna Mnowapne JHeprua B SHeprus B [k MowHocTs
ovara B M* Doxlapr | Ha m? Bt Ha mM?
5 4-1010 10'1/1018 25 25
55 | 85100 6109610 | 70,59 70,59
6 2107 51019/5-1020 | 250,0 250,0
6,5 4 510" 31019431027 | 666,7 666,7
T 7-107 9,5-10'%/9,5-10%7 | 1357,1 13571
7,5 8,510 61079/6-102 | 70588 7058,8
8,0 1012 3-10'%/3-1023 30000 30000

Ta6muma 15. CooTBeTCTBUME MarHUTY/Ibl, SHEPTUU U MOIITHO-
CTU JJIsI CJTydasi MoJcUeTa Mo TUIOIMAAN TeKTOHUYECKUX pasiio-
MOB B MeKcuKe.

Marnutyna MNnowaaes 3Heprua B Oneprusa B [Ix MowHocTe

ovara B M* Doxlapr Ha m? BT Ha m?

5 1011018 1,562 1,562

5,6 6-10'%/6-10"° 93,74 93,74

6 6,4-10" 510'3/5-10% 781,2 7812

6,5 3-1074/3-1021 4687 4 4687 4
7,0 1 9,5107%9,56-1027 148438 | 148438

7,5 ' 6-101/6-1022 93750 93750
8,0 3-107%/3-10%* 4.68:-10° 4,68:10°

Tenepp cpaBHUM C SHEPrUEN COMHLA Ha TOBEPXHOCTH 3EMIIH.

MOU.IHOCTI) COJTHCYHOI'O M3JTYYCHHA I10 JIMTCPATYPHBIM JaHHBIM

[130] u np., cocraBnsier ot 1353 BT Ha M2 1o 250 Bt Ha M’ B 3a-

BUCHMOCTH OT MECTa U BPEMEHU CYTOK.

Tabmuma 16. CpaBHeHHME BO30OHOBJISEMBIX WCTOYHUKOB
sHeprum (BMD) 3a cyer cericMmmyeckoro Bo3encTBusi B Mekcu-
ke (1 KanudopHum) ¢ COTHEYHBIM U3TyUYEeHUEM



Bua aHepriu McTouHMK MHOpMaLMKn 1 MowHocTk, BT Ha m?
cnocob onpegenexua
ConHeyHoe nany4eHue [259] v gp. 1350 - 1367
AHEM B 3eHuTe
ConHeyHoe uany4yeHue e [259] » ap. 1020
Erunte Hag mopem, gHem
ConHeyHoe nany4yeHue B [259] v gp. 800
CpeaHein nonoce neTom
AHEM
ConHeyHoe nany4yeHue g [259] v ap. 250 - 300
CpeaHen Nonoce 3Mmon
AHem
Celicmuyeckoe WHTerpansHoe 6,2 -10+
BO3OENCTBHNE BO3AEWCTBUE NO BCEH
nnaHete
CelicMmuyeckoe BosgeicTeue no ovaram, 2,5 ans markuTygel 5,0
Bo3geicTene pacuyeT eegerca no 70,58-pna marHnTyae! 5,5
250,-gns marnutyael 6,0
HWKHEMY rpachuky Ha puc.. 666, 7-anA MArHUTYA! 6,5
(cTp. 70) 1357,1-an8 markuTyAs 7,0
7058,8-ans markMTyae! 7,5
30000- gna marHuTyaw 8,0
Ceiicmuueckoe BosgeiicTene B 1,562-anA marHutyaw 5,0
Bo3nencTene TEKTOHWUYECKUX pasnomax 93,74- oA marHuTyael 5,5
781,2-anA maruutyge 6,0
4687 4-nna marnuTyael 6,5
14843,8-anfa marnutyae 7,0
93750-ana markutyaw! 7,5
4,6-105-gna marHuTyas 8,0

ITosyuennbie pe3yabTaThl MOpa:karwT! MOIMHOCTL cel-
CMHYECKOIr0 BO3JElCTBHS B 00J1aCTH TEKTOHHYECKHX
pa3aomoB Mekcuku u Kanudgopunu npu maraurtyjae B 7 —
8 HACTOJILKO BeJINKA, UTO NMPeBbINIAaeT MOIHOCTDH COJTHEY-
Horo u3aydenus ot 10 go 340 pa3! Tenepp craHOBUTCS MO-



HSATHBIM, [TIOYEMY yUEHbIE MUILIYT O TOM, YTO SHEPIUsl, KOTOPYIO
MOTYT MPUHSATH JPEeBHUE MUPaMUJbl KojoccaibHa! B maHHOM
cllydae MOoKa3aHo Ha Iupax, HACKOIbKO 3TO CIIPAaBEJIMBO!

Crnenyer yTOUHUTH, MOYEMY MOXHO CUMTATh MO TJIOOATBHO-
My paznomy Can-AHapeac, npoxonsinuil no KanmdopHuiicko-
My 3aJIMBY. BO-niepBBIX, TO caMblii KPYITHBII MUPOBOM Pa3JIOM.
Bo-BTOpBIX, OH MPOXOAUT OIMHAKOBO Onm3ko ot Kammdopaun
n MekcuKaHCKoro modepexbsi. B-TpeTbux, 3T0T pas3jioM B 30-
He MeKCUKH, HAaXOOWUTCS B BOJE, CJIeIOBATEJIbHO, CercMMYe-
CKUU curHaJsl OyJieT IPOXOIUTh TI0 BOJIE, a KaKk ObUIO TIOKA3aHO
B . 15, 3aTyxaHue CEeMCMMYECKMX BOJH B BOJE B JMAIa30HE
or 1 no 50 't He3HauuTeNIbHO U cocTasiisgeT He Oosee 10% ma
paccrosiHu 10 3000 kM. B taHHOM City4yae 3TO pacCTOsIHUE B Jie-
CATKY pa3 MeHbIle, CIeJOBATEeIbHO U 3aTyXaHUE CYIIECTBEHHO
MEHBIIIE.

OmHOBpeMEHHO C 3TUM, CTaHOBUTCS TIOHATHOW TaOM-
1a, TMpejacTapisomasi codoi cpaBHenne BUD — B0300HOB-
JISEMBIX WCTOYHUKOB 3Hepruu. Eciu cpaBHUTH 3Ty TaOIMILy
¢ Tab11.5 1 Tab1. 6 TI0 PEKHUM JIMTEPATyPHBIM JAHHBIM, TO OYe-
BUJTHO, YTO paHee He YUUTHIBAJIU TaKOW MOIIHBINA (pakTop, Kak
SHEPrusi B TEKTOHUYECKHX pasiiomax. [1o cymecTBy, 3Ta Tabmnuia
IPEe/ICTaBIIsAET COOOM HOBYIO BO3MOXXHOCTD IO HCIIO30BAHUIO
MOIIIHOrO UcTouHMKa BND.

Kpowme Toro, nanaele 31oit Tada. 16 moaTBepkaaloT Ha -
pax TOT (PaKT, YTO APEBHHE MUPAMUIbI COBEPIIIEHHO HE CITy4vai-
HO pacIoyIOKUIN B MECTaX TPOMHOM CHJIBL:



— Ha SHepreTUYecKoil ceTke XaprMmaHa, Ha cetke Kyppu,

— Ha 3HepreTuyeckon Pycckon cetke,

— B MeCTax TeKTOHUYECKHUX Pa3IOMOB.

Takas ycraHOBKA APEBHUX NMUPaMU MO3BOJISIET MPOIYCKATh
Jyepe3 MUPaMU/Ibl HACTOJILKO OOJIBIIKE SHEPTUH, YTO OHU MOTYT
00paTHO BO3JEWCTBOBATh HA CEMCMUYECKYI0 OOCTAaHOBKY M TIO-
JABJISATh MOJTHOCTBIO WJIM YACTUYHO KaTacTpOBbl.



CooTHOomIeHHEe MOIITHOCTH,
N3BJIEKAEMOH OT COJTHCYHOI'0
U3JIy4eHHSI M OT YIIPYIruX BOJH 3eMJH

ABTOp B CBOMX KHMrax [2, 4] man pacuersl O U3BJIEKAEMON
MOIIIHOCTH U3 3€MJIM B MECTaX TEKTOHUYECKUX Pa3IOMOB U B Me-
CTax MpoxoxjaeHus snepreruyeckon cetku NIC3, wim Pycckon
CETKHA. BOT OCHOBHBIE pe3yJIbTaThl 3TUX PACYETOB.

Nmerotcs Tpy TEKTOHUYECKUX pa3jioMa, oxBaThiBaloiux Eru-
HIeT U COCEAHUE CTpaHbl, BKodass Hui u 3anuB Akaba. [Toncun-
TaeM ILIOIIAAb TEKTOHMYECKUX Pa3JIOMOB B Erunre u B okpyxa-
IOLIMX CTPaHax I1o KapTe.

Bceero tpu pasnoma, ux ILIOIIAAb:

— 17151 1 paznoma — npumepHo, 10 « 100 - 120 = 120000 KMZ,
— i 2 pasnoma — npumepso, 10 - 100 « 100 = 100000 KM

— 11 3 pasnoMa — IPUMEpHO, 3 + 100+ 70 = 21000 km>

CyMMa Bcex Tpex TeKTOHMYECKMX Pa3jiOMOB paBHa, OLEHOY-
Ho, 241+10° km” wma 2,41-10'" m?

UYepes TEKTOHUYECKUI pa3ioM MPoxXonuT 95% Bcel SHEpruu,
no3tomMy 31oT KoaputimeHT Kc = 0,95 OyneT yureH B cieayio-
ent taou. 10.

Tenepp cpaBHUM c 3Hepruerd ColHIa Ha MOBEPXHOCTH 3eM-
7. MOIIHOCTh COJTHEYHOTO M3JTy4YEHUsI M0 JIUTEPATYPHBIM JIaH-



HbiM [131] 1 gp., cocraBnsier ot 1353 Bt Ha M J0 250 Bt Ha M>

B 3aBUCUMOCTH OT MECTa U BPEMEHU CYTOK.
Tenepb cCpaBHUM C SHEPrUen COJHIIA Ha TOBEPXHOCTH 3eMJIH.
MOITHOCTb COTHEUHOTO MU3JTyUEHUS M0 JIUTEPATYPHBIM JaHHBIM

[131] u op., cocraBasier ot 1353 Bt Ha M2 10 250 Bt Ha M’ B 3a-
BHUCHMOCTH OT MECTa U BPEMEHH CYTOK.

Takast ycTaHOBKA JIPEBHUX MUpPaMU]I MO3BOJIsSIET MPOIIyC-
KaTh Yepe3 NMPaMu/Ibl HACTOJbKO 00JIbIIIHE YHEPTUM, UTO
OHHM MOTYT aKTHBH3HPOBATh KPHCTAJJIbI U JIPYTHe IMbe30-
MaTtepualibl, 00paTHO BO3/IEHCTBOBATH HA CEHCMUYECKYI0 00CTa-
HOBKY U TIOJIABJISITh TIOJTHOCTHIO MJIA YaCTHYHO KaTacTpOdBl.



TepMo3jeKTpUUYECKE SIBJIEHUS

Tepmoanekrpuueckue saBienus [145]:

— 3 dexr3eedeka,

—3¢pdexr INenbThe,

—3¢dpext Tomncona

— 3 peKTITTUHCTay3eHA

TepmodeKTpOreHepaTop — 3T0 TEXHUYECKOE YCTPOUCTBO
(NeKTpUYECKU reHepaTop), NpeJHa3HAYeHHOE ISl MPSIMOro
npeoOpa3oBaHusl TETUIOBOW SHEPIUH B IEKTPUUECTBO TOCPE/-
CTBOM HCIOJIb30BaHUSA B €r0 KOHCTPYKLMH TEPMOIIEMEHTOB
(TEpMO3JIEKTPUUECKUX MATEPUAJIOB).

B 1821 rony Hemenkuii ¢usuk Tomac HMorann 3eedek 00-
HAPYXXWI, YTO TeMIepPaTypHbIH rpaJHeHT, 00pa30BaHHBIH
MeK1y ABYMSA Pa3sHOPOJHBIMH INPOBOJHUKAMH, MOKET
NPOU3BOJAUTH dJIeKTpudecTBo. B 1822 rogy oH omyoamko-
BaJl pe3yJIbTaThl CBOMX ONBITOB B cTaThe «K BOMpocy 0 MarHUT-
HOW TOJSIpU3AIMKA HEKOTOPBIX METAJJIOB U Py, BO3HUKAIOIIEH
B YCJIOBHSIX PAa3HOCTU TeMIIepaTyp», ONMyOJTMKOBAHHOU B JIOKJIa-
nax IIpycckout akaemun Hayk. B 0CHOBe TEpMO3JIEKTpUYECKO-
ro a¢ppexra 3eedeka JeKUT TOT (PaKT, YTO TeMIIePATYPHbII
rpaJMeHT B TOKOIIPOBOJSIEM MaTepHaJjie BHI3bIBAeT Tell-
JIOBOM MOTOK; 3TO MPUBOAUT K MEPEHOCY HOCUTENEN 3apsija.
[ToTok HOCUTENEl 3apsiaa Mek Ly TOPSTYMMU U XOJIOIHBIMU 00J1a-
CTSIMM, B CBOIO OU€pe/Ib, CO3[AET PA3HOCTh MOTEHIIUAJIOB.



B 1834 rony Kan-IIlapms [lensThe 0OHAPYXKUIT OOpaTHBIN (-
(bexT, nMpu KOTOPOM MPOUCXOAUT BhIJEJCHNE WM TMOMJIOIICHNE
TerJia Mpy MPOXOXKIEHUH JIEKTPUIECKOTO TOKA Yepe3 KOHTaKT
JBYX Pa3HOPOJHBIX MPOBOJHUKOB.

Tunbl NpEMeHsIeMbIX TEPMO3JIEKTPOreHepPaToOpoB.

TorMBHBIE: TETJIO OT CKUTAHUS TOIUIMBA (ITPUPOAHBIN Tas,
HeTh, YToJib) U TEIJIO OT TOPEHUsI MUPOTEXHUUYECKUX COCTABOB
(1arex).

PagrousoronHeie: TEMmao OT pacmaja M30TOIOB (pachaj
HE KOHTPOJIMpYyeTCs 1 paboTa onpenessieTcs epruoioM Norypac-
rnajaa).

ATOMHBIE: TEIIO aTOMHOrO peaktopa (ypaH-233, ypan-235,
TUTYTOHUII-238, TOpHIl), Kak MpaBUIIO, 3[€Ch TEPMOIJIEKTPOreHe-
paTop — BTOpasi U TPEThS CTYTIEHb TPeoOpa3oBaHMUsI.

CoaHeyHbIE: TEIJIO OT COJTHEUHBIX KOJLUIEKTOPOB (3ep-
KaJia, JMH3bl, TEIUIOBbIE TPYObI).

Y Tunm3anuoHHble: TeTIo U3 JTIOObIX UCTOYHUKOB, BBIIEISIO-
IUX COPOCHOE TEeIUIO (BHIXJIOMHBIE W TIEYHBIE I'a3bl, TETIJIO Kepo-
CHHOBBIX JIAMII U JIp.).

['paguieHTHBIE: OCHOBAHHBIE HA €CTECTBEHHOM Tepenajie TeM-
niepaTyp MexJy OKpyXKalolled cpefoil U nmomerieHueM (00opy-
JOBaHUEM, TEXHOJIOTUIECKUM TPYOOITPOBOJIOM C TETLJION TpaHC-
MOPTUPYEMOM CPEJIoi U T.J.) C IPUMEHEHUEeM TePBOHAYATBHO-
0 IMYCKOBOT'O TOKA. B 0CHOBE TaHHOTO TUIMa TePMO3JIEKTpOreHe-
paTopoB — KCIIOJIL30BAHUE YACTH TOJYUYEHHOW SJIEKTPUIECKON
sHeprum ot 3¢ dekra 3eedeka A mpeoOpa30BaHMS B TETIOBYIO



110 3aKkoHy JIxoynsa-Jlenna.

TepmocudoHHbBIE: HCTIOIL30BAHUE ECTECTBEHHOTO TEILIA 3€M-
JI WJIA BOJIBL, B CJIy4ae OTPULATEIbHBIX HAPYKHBIX TEMIIEPATYP.
TeroBas SHEPrus 3eMJIM, NIOCPEACTBOM TEPMOCU(OHA, yCTa-
HOBJIEHHOTO B CKBQKMHY, JOCTABJISIETCA K TEPMONIIEKTPUUECKO-
My TeHepaTopy, 0OOpyZOBaHHOMY paJuaToOpOM C BO3IYIIHbIM
opeOpeHueM. 3a cYeT pa3HULIbl TEMIIEpATyp TeHEPUpPYEeTCs eK-
TpUYECKast SHEPrusl.



Pe3oHaHCHbIE CBOMCTBA MAPaMHU/Y

Ixon Teinop mucan o Benukout mupamuae [S1], yto oHa
MIOCTPOEHA JIJIS1 TOTO, YTOOBI MPOU3BOIUTh U3MEPEHUE 3EeMITH.
JlxoH Tennop npuien K 3aKII0YEHUI0, YTO MIEPUMETP MUPaMHU-
Jpl Xeorca HAOMUHAET OKPYKHOCTb Hallle TJIAHEThl HA 9KBa-
Tope. BricoTa Obl sIBJIsLIACh PACCTOSTHUEM OT IIEHTPa 3eMJIH JI0 ee
MOJTIOCOB.

[Mnannm Cvut nopgepxusai [Jxona Tensiopa 1 4acto ¢ HUIM
o6macs. [Tocne konunnsl Teinopa, nocnenosasiieit B 1864 ro-
oy, CMuTy ynanoch NOATBEPOUTb €r0 PacyeThl, a TaKKe €ro
MPEJION0KEHUE OTHOCUTEIBHO CBSI3U MEkKAy MUpaMujon Xeo-
nca u 3emieit: «31ech, BUIMMO, CYIIECTBYeT emle Ooxe yau-
BUTEJIbHAS COPAa3MEPHOCTb, MEXKIy BecomM Beyukon nupamu-
Ibl 1 BECOM Haiueu rjaHeTsl 3emis. Bec Benukon nupamu-
bl cooTHOCUTCS ¢ BecoM 3emu. Ilo pacueram Cmwurta, Bec
nupamuabl cocrapiser S5 273 384 TOHHBI, BeC ke 3eMM —
5 273 000 000 000 000 000 000 TonH. CnegoBarebHO, BEC

3eMJu paBeH 105 11€JIOT0 YHCJIAa Beca nmpaMuabl Xeorca.
[Nopaxaernibesi, Korga YuTaels B onyonukoBaHHeIX B 1883 ro-
ay Ilutrpu pesynbTatax U3MepeHWil NupaMuabl Xeorca ciedy-
foriee: «B o0meM, Ham, BeposiTHO, HE ymacTcs Oosee TOYHO
U3MEpUTh cpefHui yroi Benukon nupamuipl, yem S51°5112»,
HECKOJIbKO CMECTHUB €ro K 1ory. CpeaHsisi BeJIMuYrMHa OCHOBaHMS



paBHa 9068,8 +0,5 moiima, clegoBaTeIbHO, BBICOTA COCTABIISET
5776,0 +7,0 grorima.

B noarBepikieHre ero cyioB Yuiibsam Pukc rpeactaBui 000c-
HOBaHHbIE M OOBEKTUBHBIE JIOKA3aTeNIbCTBA: «Mbl 3HAaeM, 4TO
KOMY-TO B OYEHb IITYOOKOW JIPEBHOCTH ObUIM TOYTH TOYHO W3-
BECTHBI pa3Mep U (popma 3emim. Tpu OCHOBHBIX pa3mepa 3eM-
JIM TIPUCYTCTBYIOT B pazmepax Benmkoit mupamussi. [lepumeTp
nupamMubl paBeH NMOJOBHHE MHUHYTHI 3KBaTOPHAJIbHOI
mupothl. [lepuMeTp yriy6eHnii paBeH MoJOBHHE MHHY-

Thl 9KBATOPHAJLHOU IHUPOTHI, TO €CTh 1/43200 JIUTUHBI 3€M-
HOHM OKPY:KHOCTH. BbicoTa mupaMuipl BMecTe ¢ miardgop-

MOM paBHA 1/43200 noJjsipuoro pajauyca 3emju. Ham He u3-
BECTHO, KaK OHM U3MEPHJIU €ro, HO TO, YTO UM 3TO y/IaI0Ch, CEH-
yac siBJseTcs (pakToOM».

BaxxHO 0OpaTuTh BHUMAaHNE HA OTYETJIHNBYIO CBSA3b, Cy-
IIECTBYIONIYI0 Me:K1y mupaMuaon Xeomnca n 3emJeil.

Korga mbl cripammBaem, 1moyemy CYIIECTBYET CBSI3b MEXIY
3eMHBIMH Pa3MepaMu U MUPAMUI0ON Xeorca, TO MoaydaeM Tpu
JIOTUYECKHUX U pa3HbIX 00bsicHeHUs. [IepBoe COCTOUT B TOM, UTO
CTPOMTENIN XOTEJIM TIOKa3aTh, YTO UM U3BECTHBI pa3Mephl Hallleh
wiaHetsl. BTopoe BeposiTHOe 00BsICHEHHE TaKOBO: 3eM-
Js BJaHMsUIa HA (DyHKIMOHHPOBaHHEe NMHpPaMHbl Xeormca.
BkJiroueHne 0CHOBHBIX H3MePEeHUH NJIaHEeThl B MIPaMuUIy
NOBBICHJIO €€ 3(P(PEeKTUBHOCTD, 1 B pe3yJbTaTe OHA CMOT-
JIa CTaTh OJHMM FAapMOHHMYHBIM IIeJIbIM C Hallell IJIaHe-



TOM.

Ham u3BecTHO, uTO 3emiist Ipe/iCTaBiIseT coO0M Koeoore-
€Csl aKTUBHOE TeJI0, B HEJIpax KOTOPOro KOIMSATCSI FPOMaJIHbIE CHU-
JIbI, OJHAX /bl BHIPHIBAIOIIMECS HAPYXKY U OCBOOOXKJAIOIIME Mac-
cy sHepruu. C Hamieid CTOPOHbI ObLJIO Obl YMECTHO CIIPOCHUTb:
«Kak ObI HaM MCNONTL30BATh IAHHYIO SHEPIHIO B CBOMX IIEJISIX 7>
CymiecTByeT Jii Crocod OTBOJA YaCTU SHEPIUU, YMEHBIIAIOIIAN
TaKMM 00pa30M ee MOIIlb U, BEPOATHO, MPEIOTBPAIIAIOIINIA Pa3-
pyLIMTeNbHOE 3eMileTpsiceHre? YueHble MPOJeMOHCTPUPOBAIIH
HaM, YTO OJIMH O00BLEKT CIOCO0€eH, B MEHbLIIEM MaciuTaoe,
OTBECTH YHEPruio u3 JAPYroro KoJiedJIIEerocss 00bLeKTa
NPH YCJIOBUH, YTO YACTOTHI UX KOJI€OAHHIT TapMOHUYHBI .
OpnHako 3a0paTh MEXaHUYECKYIO SHEPIHIO U3 3eMIIM 3aa4a uy-
JOBMIIHO CJIokHast. Kakum ke TpeOOBaHMAM JIOJKEH OTBEYATh
UCTIOJIb3YeMbI HAMU 0OBEKT, YTOOBI OHA OKa3ajIach HaM 10 CH-
nam?

[Tpexae yeM OTBETUTb Ha TH BONPOCHI, HAM CJIEAyeT pac-
CMOTPETh CBEJICHUSI O PE30HAHCE M TAPMOHMKAX, UOO 3TO UMEH-
HO Te TPUPOJIHBIE ABJIEHKS, KOTOPBIE OTPEOYIOTCS HAM TIPH BbI-
NIOJIHEHUH JIaHHOM 3a/1aur. Pe30HaHC — 3T0 HHAYIHMPOBaHHOE
KoJiebaHue 0 JHOro oobexTa ¢ Apyrum. I poctbiv pumepom
pe3oHaHca sBjisieTcss MMaHuHO. HakmMuTe OfHY WM HECKOJIBKO
KJIQBMII, OOpa3yoIUX aKKOpJ, He yaapsis, a 3aTeM HaJIaBUTe
Ha niegayib rpoMKocTd. ChirpaiiTe Te ke HOThI Ha OKTaBY BbI-
Ilie, ¥ CTPYHBI, OCTABJICHHBIC BAMU OTKPBITBIMM Ha HUXHEW OK-
TaBe, TOKE HAYHYT KojeOarhcs. Hamolite 6e3 CJI0B B MUAHUHO



Ha TOH e caMOU BBICOTE, 1 CTPYHBI BHOBb CTaHyT BUOPUPOBATb.
ITOT nmepexo SHEPruy MPOUCXOOUT Oarogapst pe3oHancy. [le-
penaya sHepruu 1 KojeOaHust HepasjiesibHbl. CTPYHBI My3bIKaJIb-
HOTrO MHCTPYMEHTa IOJ] BO3JEWCTBUEM HAUMHAIOT KOJIeOaThCs,
Y SHEPrusi B BUJE 3BYKOBBIX BOJIH MOCTYIAET K HAIIUM YIIIaM.

I'apMoHuKoil HA3BIBAIOT SIBJIEHHE, KOI/1a pacnpocTpa-
HAIHICA B BO3/IyXe 3BYK BbI3bIBA€T MeXaHHUYECKIE KO-
JebGaHus B Pa3HbIX CTPYHAX NMUAHNHO, MPUYEM YacToTa
KoJieOaHmil pa3Jum4Ha. DJIeMeHTHI (CTPYHBI) TOTJIOMIAIT SHEP-
TUI0 U3 UCTOYHUKA JIyYllle, €T OHY OIHOW YacToThl. KpaTHbie
OCHOBHOI1 4YaCTOTE BO30Y:K/IeHHs1, N3BECTHBIE KaK rapMo-
HHUYHbIE YACTOThI, TOKe HEILUIOX0 MOIVIOMIAT 3Ty JHEP-
ruo.

CreioBateIlbHO, JIJIS1 TOTO, YTOOBI BHI3BATH MEXaHUMUECKHE KO-
nebaHust M U30aBUThCS OT JIaBJIEHUS, HAKONMBILETOCS BHYTPH
3eMiH, HaM HeoOXOAUM OOBEKT, YaCTOTa KOTOPOTO PEe30HHUPO-
Bajia Obl C OCHOBHOW YacCTOTOM Halllel IJIaHEeThl. ITOT OOBEKT
JOJKeH OBITh TAKMM, YTOOBI €0 COOCTBEHHAsI pe30HAHCHAS Ya-
croTa OblIa TAKOM ke JINOO rapMOHUYHA 3eMHOM. B aTOM Cityuae
nepexojl SHePruu U3 MCTOYHMKA Mpoles Obl MPU MaKCUMaslb-
HoW Harpy3ke. Torga aHHBI OOBEKT, BOBMOXHO, IPEBPATHII-
cs1 OBl B CONPSDKEHHBIA OCIAIUTATOP. (DTO OOBEKT, PE3OHUPYIO-
MU C APYrUM, OOBIYHO OOXkEe KPYITHBIM KOJIEOMIONMMCS 00b-
eKToM. JefCTBYIONHIA CONPSKEHHBI OCHMILIATOP MOIIONAeT
9HEPrui0 U3 UCTOYHMKA M KOJIeOJIeTC s, IIOKa KoyeOeTcss UCTOY-
HUK.)



[TockonbKy 3emJist OCTOSIHHO MOPOXKIAET IIMPOKUIN CIIEKTP
KoJieOaHUi, MBI MOTJIM Obl MCTIOJIb30BATh UX B KAYeCTBE MCTOY-
HUKa HEPruu, eciiv Obl 00J1aJaId COOTBETCTBYIOIIEN TEXHOJIO-
rueil. [TomHs1 00 9TOM M 3Has1, 4TO MHUpamMua Xeorca sIBJseT-
Cs1 MAaTEMaTUYECKHUM LIEJIbIM YUCIIOM 3€MJIH, MOXKHO MPEATOoNo-
KWUTh, YTO MUPaAMHU/IA CIOCOOHA BHOPHPOBATH HA OCHOB-
HOI1 YacToTe M HA TAPMOHMKAX 3eMJIH.

[ocnenyroime sKcriepuMeHThI, poBeeHHble TomoM [IsHm
B [lapckoil kamepe nupamu bl Xeorca u B kamepax Haj Llapckoi
KaMepoi, TIO3BOJISIOT TPEAIOIOXUTh, YTO 3TA MUpaMuia Obl-
JIa TIOCTPOeHa JJisl aKYCTUKU. [[9HJIM OOHApY KU YeThIpe MECT-
HBIE YACTOThI, WA HOTHI, YCUJIMBAEMbIE KOHCTPYKLIMEN MTMPAMHU-
Jbl 1 MaTepuasiaMu, UCTIOJIb30BAaHHBIMU IIPU €€ CTPOUTEIILCTBE.
Horsl ot (pa-nues3, KoTopbie Mo TPeBHEErUNETCKUM TeKCTaM SIB-
JISLTUCh TAPMOHUKOM Hallel riaHeTsl. bosee Toro, onbiTel [oHIm
CBU/IETEJILCTBYIOT O TOM, YTO 3TH YaCTOTHI IPUCYTCTBYIOT B Llap-
CKOM Kamepe J1axe Torja, Korja TyJa He MOCTyNnaeT HUKaKuX 3BY-
koB. OHU TaM, U MX YacToTa Kojeonetcs ot 16 1o 1/2 repua, 3Ha-
YUTEIbHO HUXke Hamero Bocnpusatus. [lo Muenuo [Isnnu, atu
KoJieOaHUsI BhI3BAHBI BETPOM, JIYIOIIUM TI0 KpasM TaK Ha3bIBae-
MBIX IIaXT — TOYHO TaK € BO3HUKAET 3BYK, KOrja KTO-TO AYET
TIOBEPX TOPJIBIIIKA Oy THUIKH.

Vkazannbiii guanazon ot 16 I'u o 0,5 I'u, otHOCUTCS K 3)-
(bekTUBHOMY B CHIEKTpe CECMUUYECKOTO CUTHAJIA, CIIEeI0BATE b-
HO, HACTPOMKAa B PE30HAHC HA 3TH YaCTOThI, yCUJIEHUE 110 aMILIH-
TyJle Ha 3TUX 4acToTa, MOBOPOT Ha 1o ¢aze Ha 180° u jaynbHe-



111ee BHIUMTAHUE U3 CEUCMUYECKHU OMAaCHOTO CHTHasIa, O1aronpu-
SATHO BO3ACUCTBYET HA YMEHBIICHUE 3€MJIETPSCCHUN.

JIPHIM TTPeJIOKUI UHTEPECHYIO TEOPUIO, COITIACHO KOTOPOH
VCTOYHUKOM MH(ppa3ByKa SIBJISIETCS BETEP, HO Y aBTOpa CTaTbu
3aKpaJloch MOAO3PEHHE, UTO OH YTO-TO CKPbIBA€T. BbITh MOXET,
NP TIOMOIIM MTPUOOPOB OH YCTAHOBHJI, YTO HCTOYHUKOM 3BY-
Ka sBJsieTcs1 3eMJIsl, OIHAKO IO YCJIOBUSIM COIJIALIIEHUs Bbl-
HYXJEeH yTauBarb 3Ty MHpopmauuio? Ilouemy nosiBuiuch co-
MHeHus? [Ieso B TOM, 4TO BHYTPH BXOJA B IIAXThl, O KOTOPbIX
roBOpUT [I3HM, OBUIM YCTAaHOBJIEHBI BEHTHIISITOPHL, a B 3amaf-
HOH CTeHe KOpHMIOpa, BEAYIIEero K MapcKoi morpedaibHOM Ka-
Mepe, MpoOypeH MPOXOJ] B CEBEPHYIO IIAXTY, T/ Ha MPOTSKe-
HUM HECKOJIBKUX (DYTOB OTCYTCTBYET CTEHKA, — BCE ITO UCKTI0YA-
€T BO3MOXXHOCTh BOBHUKHOBeHUsI KojieOanuit B [lapckoii kame-
pe, BbI3BaHHBIX 3 PEKTOM «OyTHUIKH KOKa-KOJIb». Kpome Toro,
BEHTUJISATOPbI ObLTM YCTAHOBJIEHBI JJIs1 yAlIeHUs] N30BITOYHOTO
TeIlla ¥ BJIAXKHOCTU U BBIBOJA BO3[lyXa U3 KaMep 4epes IaxThl
Hapyxy. Bor mouemy aBTOp cTaThy 3a1a€T BOIPOC, HE ABJISIET-
cs1 JI1 CaMbIM BePOSITHBIM HCTOYHHUKOM 3BYKa B LIapCKOH
norpe6aabHOIl Kamepe cama 3emurs.

Kak ke 3actaBuUTh BUOPHPOBATH KaMEHHBI MACCHUB BECOM
5 273 834 tonH? Ha niepBbIv B3I 9Ta 3aa4a MPEACTaBIsET-
cs1 HEBBINIOJTHUMOM. TeM He MeHee He Tak JaBHO Ha 3emile KWl
YeJIOBEK, KOTOPBIM yTBEp:KAall, YTo emy 3710 1o cujam! Hukona
Tecna, pusMK 1 U300peTaTelib, 0dIagaTeNb O0JIIe IMEeCTHCOT Ma-
TEHTOB, CO3AAJI YCTPOWCTBO, HA3BAaHHOE UM «CEMCMMYECKast Ma-



mHa». OH yTBEpkKIasl, YTO CIIOCOOEH pa3pyIuTh 3JaHue TPy
TIOMOIIM KOJIeOaHUH, YacTOTa KOTOPBIX COBMAIAET C PE30HAHC-
HOW YacCTOTOM yKa3aHHOTO 3/1aHus. YueHblii Tom bepnen B Ha-
YYHOM JIOKJIaJie, NpecTaBieHHOM B 1988 rony B MekayHapo-
Hoe oOrectBo Tecna, momen ganpine Tecnsl B u3yuyeHUn 3eM-
JIM KaK UCTOYHUKA SHEPrUM M MPEJIOKUI, UYTO «IJisl ToTyyde-
HUsI OTPOMHOU SHEPrUM BCErO-TO U HAJI0, YTO 3aIyCTUTh B HEJI-
pa 3eMJiu ,,ceTyaTblil CUTHaI® ¥ MIOJTyYUTh B OTBET ,,IUIACTUHYA-
T curHan”. CTosiuasi S-BOJIHA NMOCTOSIHHO NMOIOJHSAETCS
3a CUeT celicCMUUY€eCKOM SHePruu u3 3eMJiu, I03TOMY SHep-
THI0 MO’KHO YepnaTh MOCTOSTHHO».
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Puc. 30. PezonaHcHbie KpuBble [52]

Pe3oHaHCHBbIE KPUBbIE OTIIMYAIOTCS IPYT OT ApPYyra aMIUIATY-
nou u popmoit — puc. 30. VIzameHeHre pe30HaHCHOM YacTOThI 3a-
BHUCHUT OT CPEJibl, I OT MaTepraja MIPaMUIbl, OIPEAEISIeMOro
ko3 punmentom . B cBoo ouepenp 3TOT KOIPPUIIMEHT CBSI-
3aH C TOOPOTHOCTHIO, TIpH =0, T0OPOTHOCTh MaKcUMaJbHa. Pe-
QJIbHO, B MUAPaMU/Ie TPUMEHEHBI CJIOM U3 Pa3HbIX MATepUAJIOB:
W3BECTHSIKA, MECUaHWKa, TPaHUTA U ApPyruxX. Ecim HyXHO yBe-



JIMYUTH UM YMEHBIIUTh PE30HAHCHYIO YacTOTY, TO MOXHO TO-
noOpath HyXHBbI MaTeprai. Kaxmas u3 pe3oHaHCHBIX KPUBBIX
oOnagaet cBoUM KO3(pPUIIUEHTOM 3aTyXaHUs U JOOPOTHOCTHIO.
UYeM BblIlIIE TOOPOTHOCTD, TEM YK€ CIEKTP U OOJIbIIIE MO aMILIH-
Tyze A.

Crosiune BoJHBI B noMemennu [51]. BiusHue napasuiensb-
HOCTHM CTEH Ha aKyCTUKY MOMEIIEHUS 3aKJII0UaeTCsl B TOM, YTO
NPSIMOYTOJIbHASI KOMHATA MPeCTaBIIsIeT COOON TpeXMEpPHbIH pe-
30HaTOp. B KauecTBe OTHOMEpPHOro pe30HaTOpa MOXKHO cebe
MIPE/ICTaBUTH Y3KYIO TPYyOy, 3aKPHITYIO ¢ IByX cTopoH. Ecin Bo3-
Jie OTHOM U3 CTOPOH MOMECTUTh UCTOYHUK CUHYCOUAATBHBIX KO-
ne0aHui, TO BAOJIb TPYObl CO CKOPOCTBIO 3BYKa Oy/IeT repeme-
HIAThCS1 CKHYCOUAAJIbHASI 3BYKOBAs BOJIHA, OTPAXKasiCh OT 3aKPbl-
THIX CTEHOK.

[Tomectum Bo3Jie Ipyroi CTeHKH TpyObl MUKpOdoH. M3meHsis
YacTOTy I'€HepaTopa, MOKHO 3AMETUTb, YTO IPU U3MEHEHUH Ya-
CTOTbI aMILTUTY/1a 3BYKa, (PUKCHpyeMasi PU OMOIIIY MUK POdo-
Ha, TO HApacTaeT, TO MajaeT mouTH 1o Hyisd. To ecth TpyOa ne-
MOHCTPUPYET aMIUIUTYAHO-YACTOTHYIO XapaKTEPUCTUKY, IO BU-
1y HallOMUHAIOLTYI0 TpeOeHKY, MpUYeM Kaxablid ee 3yOel| rpe-
CTaBJIsIET COOOM aKyCTUYECKUI pPE30HAHC.

Pe3onaHc oOpasyeTcs, ecv JJIMHa TPYObl KpaTHA TOJIOBHHE
JUIMHBI BOJIHBI BO30YKJaeMbIX KoJicOaHWA. DTO sIBJeHHE HO-
CUT Ha3BaHHe rpedeHYaToil (huIbTpau .

[IpsimoyronbHOE MOMelleHre ¢ (PU3MYECKON TOUKHU 3PEHUsI
BesIeT ce0s1 TOYHO TaK ke, KaK 3aKphITask ¢ JBYX CTOPOH Tpyoa.



PasHuIIa TUIb B TOM, UTO B TPyO€E BCEro OIHO (aKCHaIbHOE) Ha-
MpaBJIeHHE PACIIPOCTPAaHEHM ST 3BYKOBBIX BOJIH, TOT/IA KaK B Mpsi-
MOYTOJIbHOM TOMEIIEHUM MX HEUCUMCIIMMOE KOIUYECTBO, MIPU-
YeM BO MHOTMX M3 HUX BO3HUKAIOT aKyCTUYECKHE PE30HAHCHI.
BonHbl, co3naonme pe3oHaHChl, MOAPa3AeisaioT Ha TPU KaTero-
pyH.

K mepBoii kaTeropuu OTHOCSITCSI OCEBbIe (aKCHaJIbHbIC) BOJI-
Hbl. VX moapasfensior Ha TpU Kjacca: MpOJOJIbHBIE, MONEepey-
HbIE Y BEPTUKAJIbHbIE. 3BYKOBbIE BOJHBI KXK/JIOr0 U3 ITUX KJIac-
COB OTPAXAIOTCSI TOJIBKO OT JIBYX ITPOTUBOIIONIOKHBIX CTEH (WK
OT MOTOJIKA U T1071a). Ko BTOpOil KaTeropuu OTHOCSITCS KacaTeb-
HBbIE BOJIHBI, KOTOPbIE PACIIPOCTPAHSAIOTCS, TIOCIEA0BATEIBHO OT-
paskasich OT ueThipex cTeH. [locnenHsis Kareropust — Tak Ha3blBa-
€Mble KOCBI€ BOJIHBI, OTpaKaloIlMecs: MOCIeI0BATEIbHO OT BCEX
IECTH OrPaKJAIOIIUX TIOBEPXHOCTEH.

OueBuaHO, 4TO OOPOTHCS ¢ caMUM (PAKTOM BO3HHUKHOBEHUSI
PE30HAHCOB B IOMEIIEHUU TSKENO, a 32a4aCTYI0 U HE HY)KHO — €C-
JIM PE30HAHCHI PACTIONIOKEHBI B 33/IAHHOM TOJIOCE YacTOT OIM3KO
JpyT K IpyTry U paBHOMEPHO, TO (popMa CUrHajla B 9TOM MOJIOCE
YacTOT MepeaeTcsi MPaKTUYeCKU 06e3 UCKAKEHU.

Puzuk-reoperuxk Puiannn Mop3 BbiBea opmyay aJst
M0/ICYeTa KOJUYECTBA PE30HAHCHBIX YAaCTOT B 3a/IJaHHOM
IHANa30He YacTOT B 3aBHCHMOCTH OT 00bemMa W JuHeil-
HBIX pa3MepoB nomemenus [44], oTkyna BUAHO, UTO KOJIAYe-
CTBO PE30HAHCOB MOMEIIEHU 1, TPUXOJSLIMXCS Ha OJIHY U TY ke
MOJIOCY YacTOT, C MOHM)XEHHEM YacTOThl CYIIECTBEHHO YMEHb-



maetcs. Mop3 MocuuTa, CKOJIBKO B TOMEIIEHUH JIOJIKHO OBITh
PE30HAHCOB B 33JIAHHOM MHTEPBAaJIe YaCTOT JJIsI TOTO, YTOOBI Oe3
3aMEeTHBIX UCKaKEeHUN HecTu (pOpMY 3BYKa JIMTEILHOCTHIO TIO-
psanka 0,1 c. Pe3yabTar ero pacueToB TakoB: B HHTepPBaJie
Af=10 I'm 7o1:kHO OBITH He MeHee 10 pe3oHaHCOB.

Ecnn MexaHuueckasi BOJIHa, PacpOCTpaHsIoOIAsCs B Cpeje,
BCTpEYaeT Ha CBOEM ITyTH KaKoe-JIMOO MPEeTsITCTBUAE, TO OHA MO-
KET Pe3KO M3MEHHTh XapakTep CBoero nopeneHus. Hampuwmep,
Ha TpaHUIle pa3feia OBYX Cpell C pa3sHbIMM MeXaHWYeCKUMU
CBOWCTBAMM BOJIHA YaCTUYHO OTPAXKAETCsl, a YACTUYHO MPOHU-
KaeT BO BTOpYIo cpeny. BosHa, Geryias no pe3uHOBOMY KI'yTy
WY CTPYHE OTpaskaeTcsi OT HEMOABMKHO 3aKPEIIEHHOTO KOHIIA;
IIPY 3TOM TOSIBJISIETCS] BOJIHA, OeryInasi BO BCTPEYHOM HaIlpaB-
neHun. B cTpyHe, 3aKperyieHHON Ha 000X KOHIAX, BO3HUKAIOT
CJIOHBIE KOJIeOaHusi, KOTOpble MOKHO paccMaTpuBaTh Kak pe-
3yJIbTaT HAJIOKEHU S (CYMEPIIO3UIIMMI) IBYX BOJH, PACIPOCTPAHSI-
IOIIUXCS B POTUBOIONIOKHBIX HATTPABJIEHUSIX U UCITBITHIBAIOIIINX
OTpakeHUS U MepeoTpakeHus Ha KoHIax. Konebanus cTpyH, 3a-
KpEIUIeHHBIX Ha 000MX KOHIIAX, CO3/IAI0T 3BYKU BCEX CTPYHHBIX
MY3bIKIBHBIX UHCTPYMEHTOB. O4eHb MOX0oXee sIBIeHUe BO3HU-
KaeT MpH 3ByYaHUM AYXOBBIX MHCTPYMEHTOB, B TOM YHCIIE Op-
TaHHBIX TPYO.

Ecnu BosHBI, Oeryinye 1mo CTpyHe BO BCTPEUHBIX HaIpaBJie-
HUSIX, UIMEIOT CUHYCOUJAIIbHYIO (hOpMY, TO TPH OIpeIeSIeHHBIX
YCJIOBUSIX OHU MOTYT 0Opa30BaTh CTOSYYIO BOJTHY.

[Tyctb cTpyHa AsuHbI 1 3aKperuieHa Tak, 4YTo OMH U3 €€ KOH-



1IOB HaxonuTcs B Touke x = 0, a Apyroit — B Touke x| = L (puc.
31). B crpyHe co3znaHo HaTsixkeHue T.

Af2

Puc. 31. O6pasosaHue CTOAYER BOMIHLI B CTRYHE, 3aKpen/aeHHon Ha
o6omx koHuax [53]

Puc. 31.

I[lo cTpyHe OIHOBPEMEHHO PacpOCTPAHSIOTCS B POTUBOIIO-
JIOKHBIX HAITPaBJICHUSIX JBE BOJHBI OTHOM U TOU K€ YaCTOTHI:
y1 (%, t) = A cos (ot + kx) — BojtHa, OeryImas cripaBa HajeBo;

y2 (X, t) =—A cos (wt — kx) — BojtHa, Geryias cjieBa Harpago.

B Touke x = 0 (0AMH U3 3aKPEIJICHHBIX KOHLIOB CTPYHBI) Ma-
JA0IIast BOJHA Y| B pe3yJbraTe OTPaXeHUs IMOPOXKAAET BOJI-

HY y»o. HpI/I OTpaA’KCHUU OT HCIIOABMIKHO 3aKPCIIJICHHOI'O KOHIIA
OTpa’k€HHaAd BOJIHA OKa3bIBACTCA B HpOTI/IBOCI)ZBe C HaHaIOHICﬁ.



CornacHoO NPUHIIUITY CYHEePIIO3UINN, KOTOPbIN SIBJISETCS IKCIIe-
pUMEHTATbHBIM (DaKTOM, KOJIeOaHMs, BBI3BAHHBIE BCTPEYHBIMU
BOJIHAMM B KaX/JIOW TOUKE CTPYHBI, CKJIa/IbIBAIOTCA. Takum oOpa-
30M, pe3y/IbTUpYIoIee KoJieOaHue B KaX0M TOUKE PAaBHO CyMMe
KoJieOaHUM, BRI3BAHHBIX BOJIHAMU Y| U Y, B otaenbHocT. Crie-
JIOBATEJILHO,

DTO U ecThb cTosiuasl BOJHA. B cTOsiuel BOJIHE CYIIECTBYIOT
HETIOJIBVKHBIE TOUKH, KOTOpbIe HasbiBaloTcs y3namu. [locepe-
JVHE MEX[y y371aMU HAXOASTCS TOUKH, KOTOPbIE KOJIEOTOTCS
C MaKCUMAJILHOW aMIUIMTYAO0N. DTU TOYKU HA3BIBAIOTCS MyYHO-
CTSIMHU.

Oba HermogBMKHBIX KOHIIA CTPYHBI JIOJDKHBI OBITH Y3J1aMHU.
[IpuBenennast Bbilie opMyia yIOBIETBOPSIET ITOMY YCIOBHIO
Ha JieBoM KoHIEe (x = (). [l BBINOJIHEHUS] 3TOTO YCJIOBUS
¥ Ha npaBoM KoHile (X = L), Heooxogumo utoOsl kL = nzt, rie
n — Jnodoe LeIoe YUCIO0. DTO O3HAYAET, UTO CTOSAYASA BOJIHA
B CTPYHe BO3HHKAaeT He BCerja, a TOJbKO B TOM CJyuae,
eCJid JVTHHA L cTpyHBI paBHsIETCS 1[eJIOMY YHCJIY JJIMH I10-
ayBoJH: 1 = n (A,/2) Ay =2I/n (n = 1,2,3...)

HaGopy 3HaueHuil An JJIMH BOJIH COOTBETCTBYeT HaOOp BO3-
MOKHBIX YacToT fn:

f,=v/ A,

rie v = VT/i— CKOpOCTh PACHPOCTPAHEHUs MOMEPEUHBIX
BOJIH MO cTpyHe. Kaxaas u3 yactor fy v CBSI3aHHBIN C HEW THII

KOJIeOaHMsI CTPYHBI Ha3bIBAETCS] HOpMAJIbHON Monoi. Hanmens-



mas yacrora f| Ha3bIBaeTcsl OCHOBHOM YaCTOTOM, BCE OCTAJIbHbBIE
(fy, f3, ...) Ha3bIBatOTCA TapMoHUKamu. Ha puc. 32 nzoOpaxeHa
HOpMaJIbHAs MOJIA 1S N = 2, a Ha pUC. 33 MOKa3aHbl TAPMOHHUKHU.

B crosiueii BoiiHe HeT noToka sHepruu. KoneOarenbHas aHep-
TUsl, 3aKJII0UeHHas B OTPe3Ke CTPYHBbI MEXy IBYMS COCEIHU-
MU y3JlaMH, HE TPAHCIOPTHPYETCS B JIPyrue YacTU CTPYHBI
B Ka)10M TaKOM OTpE3KE MPOUCXOIUT MEPUOANYECKOE (JIBAKIbI
3a nepuoa T) mpeBpailieHre KUHETUYECKON SHEPruu B TOTEH-
[IUATLHYIO M 00paTHO Kak B OOBIYHOM KoJieOaTeIbHOU CUCTeMe.
Ho B omyimume oT rpy3a Ha NpyXKUHE WM MasiTHUKA, Y KOTOPBIX
MeeTCsl e[IMHCTBCHHAs] COOCTBEHHAST 9acTOTa

fo = (Do/ 27

CTpyHa oOnasaeT OECKOHEUHBIM YKCIIOM COOCTBEHHBIX (pe30-
HAHCHBIX) 4acToT fn. B cOOTBETCTBUM ¢ MPUHITUIIOM CyTepPHO3U-
IIUU CTOSTYME BOJIHBI PA3IMYHBIX TUTIOB (T. €. C pa3HBIMHU 3HaYe-
HUSMM N) MOTYT OJHOBPEMEHHO MPUCYTCTBOBATh B KOJICOAHUSIX
CTPYHBI.

JIoOpOTHOCTH — MapameTp KoieOaTeIbHOW CHCTEMBI, OTTpe/e-
JIAIOMIWA TUPUHY Pe30HaHCa U XapaKTepU3YIOLIUil, BO CKOJIb-
KO pa3 3amachl SHePru B cucTemMe 00JibIne, 4eM MoTepH
SHEePruM 3a OUH MePHo/I KOJeOaHu .

Ho6potHOCTh Q KOIEOATENBHOM CHCTEMBI paBHA OTHOIIEHHIO
9HEpruu, 3araceHHoON B CUCTEME K YOBUIM STOU SHEPIUu 3a OJIUH
niepyoj KojeOaHusl.

Q=2n-W (t) /A W (t+T) (20)

Q = wgW/Py = 2afoW/P4 (21)



I7ie () — Pe30HAHCHASI KPyroBasl 4YacToTa KojieOaHui,

f(o — pe3oHaHCHast yacToTa KoJieOaHuM,

W — sHeprusi, 3anaceHHasi B KoyieOaTeIbHON CUCTEME,

P4 — paccenBaemasi MOIITHOCTb.

Crosrune BoHBI MOKa3aHbl Ha puc. 32. Io cymecrsy, 310 rpa-
(pryeckoe oToOpaXkeHre MPUHIHIA PE30HAHCHOW KPATHOCTH

1} U7 UG LS 14 27 U3 215317 1z A7 315 2i3 57 34 4556 67 1




Puc. 32. Crostune BosHBI [54]

i LA EAPMOHIER

2-A FAPMOHITKA

3-A rApMOHIKA

' flx)=smlx)
l fax)=0 FHsin( 3% i

=(t)=2*pi yit)=t

Puc. 33. T'apmonuku [55]




Pe30oHaHCHI B YCJIOBUAX I'eHepanun
BOJIH H 00pa30BaHUsA CTOSYNX
BOJIH B KOHCTPYKIUSAX IHPAMM/I
¢ BO3AYIIHBIM IIPOCTPAHCTBOM

Temaruka IpeBHUX MUPAMU] — OJHA U3 CaMbIX paclpocTpa-
HEHHBIX B MHpPE, TaK KaK HeT JIPYTUX COXPaHUBIIMXCS OPUIIN-
aJbHBIX 4y/ec Ha ceere, KpoMme Benukon nupamuapl. Hanuca-
HO MHOTO KHWT, IPAaKTUYECKH, BO BCEX CTPAHAX MHUpa MO ITOMY
HarpanjieHu0. EcTecTBeHHO, BOCIIONb30BAThCSl HAKOIIIEHHBIMU
3HaHUsMU. HemocpeacTBeHHO Mo TeMe 3alUThl MUpaMUAaMu
3eMJ1i0 OT KaTacTpod, aBTOPOM KHHUT He 0OHapyxeHo. OpHako
€CTb CTaThU MO0 JAHHOMY HallpaBJIEHUIO.

Kpome Toro, ectb MojHOE OMUCAHWE TEHePAaTOPOB U UHTEp-
(peiicoB ¢ mpumeHeHreM UH(PA3BYKOBBIX KOJIeOaHMIA, a CECMU-
YECKUI CUTHAJI, KaK pa3 U sIBJISIETCS Pa3HOBUIAHOCTHIO UH(pPa-
3BYKa, TaK Kak ero auamna3oH (1o 16 I'i) BXomuT B cocTaB aua-
IIa30HA CEMCMUYECKUX BOJIH.

Cpenu 3Tux padoT BbIICSETCS CBOEH MOTHOTOM U MOAPOOHO-
CTBIO OIIMCAHME PE30HAHCHBIX CBOWCTB MH(PA3BYKOBOI'O IIKAPO-
KOBEIaTeJIbHOro BUOpoakyctuueckoro unrepderica IIIMPOKO
(SCIROCCO) aBropa Brnagumupa AmkapavHa, omyOnIMKoBaH-
Hoe 20.02.2013 r u ¢ okoHuarensHOU Bepcuen ot 25.04.2015 r
[56].



SroT uHTepdeiic onmcaH, Kak padboTarIIui OT BETpa, MO3ITO-
My ¥ Ha3BaH BuOpoakycrndeckuM. OTHAKO, TPU BHUMATETEHOM
U3yYeHUM ITOro uHTepdeinca, OKa3plBAETCsl, YTO OH MOAXOAUT
10 BCEM MapameTpam 1Jist padoThl OT CEICMOCUTHAIA.

He crany cnioputh, paboTa OT BeTpa BO3MOXHA, HO 3Ta Bep-
cHsl He SIBJISIETCS TIaBHOW. B KpMHHAMUCTUKE IJIaBHON BEpPCU-
el CUMTAIOT Ty, y KOTOPON UMeeTcsl HauOOJIbIliee YKUCIIO COBIA-
JAIOIIUX TIPU3HAKOB, T.€. B KOTOPOW BCE UMEIOIUECs MTPU3HAKU
UCTIONBb3YIOTCSI M BBICTPOEHBI TIOCIIeIoBaTeIbHO B psijl. Tak BOT,
B. flmkapaun, ony6JJMKoBaB CBOIO padoTy, Jake He MO10-
3peBaJl, YTO OHA MO OOJbIIEMY YHCJIY NPU3HAKOB MO/IX0-
JHT He JJIsl BeTpa, a /IS celicMuuecKHX BOJIH. Bor rias-
Hble apryMeHTbI WM NPU3HAKH : PE30HAHCHI B TUpaMU/e, Ta-
kue Kak 12,25 ' u gpyrue, Onu3Kue COBMALaloT ¢ MAKCUMAITb-
HBIMHU JIMHUSIMM CIIEKTpa celicMuueckoi BOJHBL. B TO ke ca-
MO€ BpeMsl, B CIIEKTpe BETpa UMEIOT YaCTOThl 3HAYUTENILHO HU-
e, He COBMAJIA0IIME C STUMHU pe3oHaHcamu. Kpome Toro, Baxk-
HEUIIIMM apryMEeHTOM B MOJIb3Y BEPCUM UCTIONb30BAHU S CECMU-
YEeCKOro CUTHaja, sIBJisieTCsl pa3MellieHne JPeBHU MHUPaMU/I
B 00JI1aCTH TEKTOHHYECKHX Pa3JIOMOB, I'/le OTPOMHO Celi-
CcMHUYecCKoe u3JjiydeHue!

IMupamuga ¢okycupyeT 3ByKOBYIO SHEPIrui0, KOTOPYIO
OHA MOoJIyJyaeT ¢ MeMOpaH, Ha CKaJIy, HAXOASIIYIOCS O] €€
ocHoBanneM. Ilpumeuyanne aBTopa A. Marannena. /lan-
HbIH MOMeHT 0co0eHHO BakeH. IIpeoOpa3oBaHHBIN celi-
cMu4YecKuilt ”H(Pa3BYKOBOI CUTHAJ MOJAETCSI O]1 €€ OcC-



HOBaHHe, T.e. 00pPaTHO BO3BpamiaeTcss B MOYBY, YCUJIEH-
HbIl 10 aAMILIATYJ€e W nepeBepHYybIl mo ¢aze. B mou-
B€ TOT NMPeoOPa30BaHHLIN CUTHAJ BLIYHTAETCA U3 IEp-
BHYHOI0 CefiCMHYeCKH ONMACHOr0 CHTHAJIA W, TAKHAM 00-
pa3oM, myTeM nHTepP epeHIum, IPOUCXOUT MOAaBJIeHHEe
WA YMEHbIIIEHNEe 3eMJIeTPsICEeHHIl.

Pe30oHaTOp BBICOKOW JOOPOTHOCTH TOMJCPKUBACT PabOIyIO
YacTOTy C BBICOKOW TOYHOCTBIO. PymopHas cdopma mupamusi
(okycupyer Bcio coOpaHHYIO 3BYKOBYIO SHEPIUI0 HA KAMEHHBIN
MOHOJIUT TOJ, OCHOBaHMEM MHUPaMUbl. ITO, B CBOIO OYepe/ib,
eiié OoJblle packaurBaeT nupamuay. Tenepb SHeprusi cercmMo-
CUTHAJIA HAMPAMYIO MOTPeOsAeTcsl IBUKYIIEHCS MAPaMUION.
Teso mupamMuIbl CTAHOBHUTCS ITUPOKOIIOJIOCHBIM (HU3KO JOOPOT-
HBIM) YCUJIUTEJIEM CUTHAJIA.

OcHOBHasi MOIIIHOCTb BOJIHOBOTO CHTHAjla HAuyMHAeT pac-
MPOCTPAHATLCS IO TIOBEPXHOCTH TUIAHETBHI CO CKOPOCTHIO
ot 1500 o 5500 m/c. BuyTpu nupamuibl HET BO3AYILIHBIX MO-
TOKOB, BETPA, TSTH.

Tpu Mozenu nepeJaTunKkoB SHEPTUU.

Ceronns Ha 11aTo ['M3bl HAXOAATCS TPU TeHEpaTOpa, UCTIONb-
3ylomux UHGPa3ByKoBOi reHeparop. OHU IEHCTBYIOT MO 00IIe-
My IPUHLIMITY U TIpeIHa3HAYEHbI JJ1s1 CO3AaHU s MH(PPA3BYKOBOM
BOJIHBI B TPyHTE U Bojie. [ eHepaTophbl MOCTPOEHHI B pa3HOE Bpe-
Ms M SIBJISIIOTCS OHOM MoauduipoBaHHOU cepuel. [Topsaok
TIOCTPONKH T'eHEPaTOPOB:

1. Ilnpamuia XedppeHa.



2. Ilupamupga Xeorica.

3. [lupamuga Mukepuna.

[Mupamua Xeorica mpeaCcTaBiIsieT YCOBEPIIEHCTBOBAHHbIN
nepenaTyuk Heprun Ha 7 (13) yacror. OHa crnocobHa of-
HOBpEMEHHO reHepupoBath 7 (13) nH@pa3ByKOBBIX YaCTOT, KO-
TOpbIE MOT'YT BKJIIouaThes ¢ nepeknoyarens [10C. Hecymas va-
crota nepegaruuka 12,25 I'ti ¢ TOHAILHBIM HAOOPOM U TITyOUHOM
MOTIYJISILIM TI0 YyacTtoTe Hadopa +33%

ABTOp 3TON KHUTH O0OpaIaeT BHUMaHUe HA BEIUYMHY HeCy-
1iei yactotsl nepenatuuka B 12,26 ['u. Eciv nocmotpeTs Ha pe-
QJbHBIN CIIEKTP CEMCMUYECKOTro CUTHAsA, MOKa3aHHBIN Ha PHC.
11, To U3 HEero BUJIHO, YTO JAaHHAsl YaCTOTA HAXOAUTCS B 00Ma-
CTU MaKCHMaJIbHON aMIUIATY/bl ClIeKTpa (Ha JAHHOM CHEKTpe
9Ta 001acTh 3aHUMAeT 4acTtoThl OT 12 no 24 I'my). Takum o6pa-
30M, BO3MOKHO BBIUYMUTAHUE U3 CIIEKTPA ONACHOTO CEMCMUYECKO-
IO CUTHAJIa HECKOJIbKUX OOJBIIMX COCTABIISIONIMX.

Paccmorpum Gosiee ToIpoOHO OIWH U3 TPEX TepedaTIYMKOB
SHepruu ¢ miaro ['u3sl — nupamugy Xeorica.

TexHu4yeckre XapakTepUCTUKM TMepeJaTuyuka MUpaMubl
Xeorca:

— Bec nepegarduka: 6,25* 10° KI;

— rabGaputsl: 230x230x146 Mm;

— Hecymlas yacrota: 12.25 I

— miyouna mopynsmun: 12.25£33% I'n (wm ot 8,2 I
o 16,3 T'n);

— JUTMHA BOJIHBI HECYILIEN YacTOThI: 28 M (B BO3/1yXe CKOPOCTh



3Byka 343 m/s), 498 M (Mmpamop ckopocTh 3Byka 6100 m/s),
368 M (6etoH, ckopocTb 3Byka 4500 m/s), 314 M (B rpaHHTE CKO-
poctb 3ByKa 3850 m/s), 294 m (kupruy, ckopocTtb 3Byka 3600 m/
5);

— 4acTOTa KaMEHHOTO pe3oHaTropa HoMUHabHas: 196/98 Ty
3aKPbITHIA/OTKPBITHIN;

— Habop wactor BapuanT 1 (7 wacror): 9.2—10.3-10.9—
12.25-13.75—15.4-16.35 T';

- Habop 4acToT BapUaHT 2 (13 ya-
cror): 9.2—9.75-10.3—10.6-10.9—11.525-12.25-13-13.75—
14.575-15.4—15.875-16.35 I'y;

— UCTOYHUK SHEPIUr: CEUCMUYECKUI CUTHAIL.

Wtak, cymmupyeM Nokasareu Mo 4acToTe ¢ y4eTOM ITyou-
HBI MOAYJISIIMM U Habopa 4YacToT, BeCh JUANa30H COCTaBIISET
or 8,2 I'm no 16,35 I'n. Teneps oOpaiaeMcsi BHOBb K CIEKTPY
CeliCMUYecKoro curHasia Ha puc. 54. KoHcrarupyeMm, 4To JaH-
HBI IMANa30H YacTOT OXBATHIBAET JIEBYIO BETBb CIIEKTPA, B TOM
YUCJIE, 3aXBaTHIBAET M YACTOThl ¢ MAKCUMAJIbHOM aMIUIUTYIOM.
OnHaKO BCTaeT €CTECTBEHHBIH BOMPOC: a KaK ke ObITh C MPaBOi
yacTpio BeTBU? OTBET TaKke MOHATEH: CHEKTP CEMCMUUYECKOTO
CUTHaJIa, Ha pUcC. 54 XOTS U peasibHblid, HO OH KacaeTcsl Jpyroro
MECTa U JIPYroro TEKTOHUYECKOro paznoma. CekTphl pa3inya-
I0TCS 111 Pa3HbIX MECT U MOBTOPSIOTCS B OJJHOM U TOM XK€ Me-
cre. CeKTpbl MOTYT ObITh CABUHYTHI TI0 MAKCUMYMY, KaK B OOJTb-
IIyI0, TaK U B MEHBIIIYI0 CTOPOHY, HAallpUMep, CIIEKTP KaMuar-
CKMX 3eMJIETPSICEHHUI CIBHHYT B 00JIACTh MEHBINMX 4acToT. Ta-



KMM 00pa3oM, TO BBISIBJICHHOMY JIMAria3oHy [Uisi mupamMuj B [ u-
3e ot 8,2 ['t 7o 16,35 I'ti MOXKHO yTBEP:KAATh, YTO CIIEKTP CEM-
CMHYECKOro CUTHaJa TpeX BeJIUKUX nmupamu] B ['u3e Bo Bpeme-
Ha MX MOCTPOMKHU UMeS MAaKCUMyM MMEHHO B 9TOM JMara3oHe,
B pe3y/ibTaTe 4ero MOXHO ObLIO 3(pHEeKTUBHO BO3IEHCTBOBATH
Ha NepBOHAYAJIbHBIY CEUCMUYECKH ONAacHbIM curnaji. Kpome to-
T, €CTb ellle ¥ TApMOHUKHU, Ha KOTOPBIX TaKkKe MOXET OBITh Pe30-
HAHC, HO C MEHbIIIeH TOOPOTHOCTHIO ¥ aMILIUTYIoW. Eciu yuecTsb
3 rapMOHHKY, TO OOIIUI AMATIA30H CIIEKTpa MpoumaTes 10 49 I,
a 3TO, MPAKTUYECKH BECH CIIEKTP C MAKCUMAaJIbHOM SHEPTUeEH.

B padore B. fmkapnuna [56] ykazaHo, 4TO IEHTpajibHas
yacrota (Hecymas) 12.25 T'n. B cmecutensx u3 3TUX 4acToT
U Hecylllel 4acToThl BbIpaOaThiBaeTCs TOHAJBHBI HaOOp dYa-
cror 9.2—9.75-10.3—10.6-10.9—11.525-12.25-13-13.75—
14.575-15.4—15.875-16.35 T'u

OTKpbITHIA capkodar umeer coOCTBeHHYIO yactoTy 98 I
Ecmu npeanonoxuTh, 9o capkodar OblT HAKPHIT KPHIIIKOH, TO
coOcTBeHHast vyactorta ero oyner 196 I'm. CooTHoIIEHNe 9acToT
98/12.25=8 wimm 196/12.25=16. To ecTb, 4TOOBI MONYUUTH Ya-

croty 12.25 ', Hy’)kHO nozIeIUTh YacToTy capkodara Ha 8 23)

um 16 (24). Takue coBmajgeHWs1 He MOTYT OBITh CITyYalHBIMHU.
Mbl ymeeT [IeluTh 4acTOThl C MOMOIIBI0 CYETUMKOB, KPATHBIX
CTEIICHH 2.

Puzukn-reopeTukn Pwymnm Mop3 u Puuapa boar
eme B 1947 roay BbiBeau ¢hopmyay Ijsi mojcdera Ko-
JUYeCTBa Pe30HAHCHBIX YacTOT B 3aJJaHHOM Hana3oHe



YacToT B 3aBHCHMOCTH OT 00beMa W JUHEHHbIX pa3Me-
poB nomemennsi [44], oTKya BUHO, YTO KOJHUIECTBO pe-
30HAHCOB NMOMeEIeHUsl, MPUXOASAIUXCS HA OHY M Ty Ke
MOJIOCY YacCTOT, C MOHMKEHHEM YaCTOThI CyI[eCTBEHHO
YMEHbIIAETCSI.

Mop3 Tak ke NOACYMTAN, CKOJBKO B MOMEIIEHUH AOJKHO
OBITH PE30HAHCOB B 33JJAHHOM MHTEPBAaJIe YacTOT JJIsl TOTO, UTO-
Obl O€3 3aMETHBIX MCKaXXeHUW HecTH (popMy 3BYKa JIJTUTETBHO-
crbio nopsaka 0,1 c. Pesynprar ero pacyeToB TakoB: B HHTEP-
Baje Af=10 I'y mookHO ObITHL He MeHee 10 pe3oHaHCOB.

Coraacno Teopun ®uiaunna Mop3a u Puuapaa boara,
OyAyT U apyrue pe3oHaHChI. VX MOXHO BBHIUUCIUTD 1O JJTH-
He, HIMPUHE, JUaroHalli, BHyTpeHHeMY nepumeTtpy. B 3Toii Teo-
pUM 3BYKOBBIE BOJIHBI MOT'YT PE30HUPOBATh HE TOJBKO MO IJIU-
HE, HO U M0 JuaroHay capkodgara, 1 MOTyT OTpaxkarbcs oT 4-
X CTEHOK U OT BceX 6 CTEHOK MpH 3aKpbITOM Kpbliike. [1osTo-
My, JIETKO MOACYMTATh 3TU PE30HAHChl, OHU OcTaBAT 41,61 I,
16,15 T, 12,11 ' u gp. Takum 06pa3oM OHM HAXOISATCS B TUa-
nazoHe ot 98 I'm no 12,11 T'u. Ilpu 3TOM, OceBble pe30HAHCHI
UMEIOT OOJIBIITYI0 TOOPOTHOCTh U aMILIUTYY. A JraroHaJIbHbIE —
MEHBIIIYIO IOOPOTHOCTh U aMILTUTY/LY.

O pe3zonancax nucan Anapen CkispoB B cBoeu kHure «IIu-
pamMu/Ibl: 3araJJku CTPOUTENIbCTBA M HazHadyeHus» [S7]. Hocra-
TOYHO JIABHO MCCJIEIOBATeISIMU MOJAMEUEHO, YTO BHYTpH Be-
JHUKON mupaMubl OYeHb CHJIbHAsA aKycTuka. Bce BHyT-
PeHHHE KOHCTPYKIMH KaK OyATO CHenuaJbHO MOCTPOEHbI



TaK, YTOObI PE30OHHPOBATh HA OMNpe/JdeJeHHbIX YacTOTAX .
W poctaroyHO 4acTo MOXKHO YBHUIIETh KOTO-TO M3 MOCETUTENIEU
Benukoi nupamMuisl, MbITAONIMXCS TYAETh B pa3HBIX MeCTaX MH-
paMH/Ibl B IOMCKAX PE3OHMPYIOILETO 9Xa.

WuTepecHoe OTKphiTHE OBUTO criennaHo 3kcreauiveit [opa.
Beisicamiocs, yto non Kamepsl Laps He onmpaercss Ha TBep-
Aylo ckaily. Majio Toro, 4to Becb TPaHUTHBIA KOMILUIEKC OKPY-
’K€H MACCUBHBIMU CTEHAMU M3BECTHSIKA C POMEKYTKOM MEXKIY
I'PAaHUTOM U U3BECTHSKOM. B rTore BOKpyr KamMepbl 00pa3ytoTcst
Kak Obl TIOJIbIE «KOJIbIIa». TpeThio JieTanb otMeTu ere PivH-
nepc Iletpu, KOTOpHI 10JT0 JIOMaJT Haj Hew rofoBy. OH oOHa-
PYKIJT KPEMHHEBYIO TaJIbKY 01 «capkodarom». [leTpu ucxoaur
U3 TOTO, YTO KOMY-TO IMOHAJ00MIIOCH 3a4€M-TO MPUITOJHUMATD
«capkodar» yke TMocje Toro, Kak nrpamu/a Obula IOCTPOeHa.
XoTs BCE yKa3bIBAa€T CKOpPEE Ha TO, YTO 3TO — 3aJyMKa CaMHX
crpouTesieil. OHa oOecrieurnBaeT Kak Obl «IOIBEIIEHHOE» COCTO-
sIHUE «capKodara», 3aMeTHO YCIHJIMBAsA ero pe30HHpPYIomme
CBOJNCTBA.

Kcratu, BriojiHe BO3MOKHO, YTO TYT Mbl, BIOOABOK, CTaJIKHU-
BaeMCsl C HETOUHOCTSIMU NepeBoza, U [leTpu BeneT peur BoBce
HE O «KPEMHMEBOM rajibke», a O KyCKaxX KBaplia, KOTOPBIU Jeii-
CTBUTEJILHO OOHApykHBaeTcs 1ol capkodarom. Keapir ke oOma-
JIa€T BECbMA HETPUBUAIbHBIMUA CBOMCTBAMU IThe30MaTepuaa.

Ha yerBepthiii 2memMeHT oOpaimaer BHMMaHue Kpucrodep
HanH B cBoell KHure «nektpoctaniusi [usel». «Bbime Ka-
mepsl Llapst — niATh psAAoOB rpaHuTta U3 43 OJIOKOB B CpeaHEM



o 70 ToHH Kaxapiid. Kaxaplil cioil otaesieH MpoCcTPaHCTBOM,
JOCTATOYHO OOJIBIIIMM, YTOOBI YEJIOBEK MOT MPOIIOI3TH B HETO.
Bioku KpacHOro rpaHura oOpadOTaHbl U BBIPOBHEHBI C TpeX
CTOPOH, HO OCTaBJIEHbI, MMO-BUIMMOMY, HETPOHYTHIMU Ha BepX-
Hell TOBEPXHOCTH, KOTopasi rpy0a 1 He BhIpoBHEHa. HekoTopbie
U3 HUX J]a’ke UMEIOT OTBEPCTHSI, BHIOIONICHHBIE HA UX BepXHen
yactu». «[IpoBepsisi yacToTHble XapakTepuctuku, Tom [lannei
NoMelnas akcesepomMerpsl B mecta Bbiliie Kamepst Llaps. Boisic-
HWIOCh, YTO OJIOKW B TaK Ha3bIBAEMBIX Pa3rPy30YHBIX Kamepax
noIo0HbBI [radparme B IMHAMUKE.

bonee Toro, [laHH yka3plBaeT Ha BO3MOXHOCTb TOTO, 4TO
MMEHHO [IJIs1 YIYUIIeHUs] PE3OHUPYIONIUX CBOMCTB ITUX KaMmep
B IPaHUTHBIX OJIOKaX B HEKOTOPBIX MeCTax CHeNIaHbl yriryose-
HUSI — CTPOUTENM (BMECTO TIPOCTO BBHIPABHWBAHUSI OJIOKOB) BbI-
Oupain «U3JMIIKW» MaTepraja Tak, 4ToObl 00eCIIeUnTh BechMa
TOHKYIO «HACTPOWKY» T'PAaHUTHBIX OJIOKOB Ha PE30HAHCHYIO Ya-
CTOTY BCEU KOHCTPYKIIUU.

«B TO Bpems Kak COBpeMeHHbIe MCCIIeIOBaHUS B 00JIaCTH ap-
XUTEKTYPHOW aKyCTHKHU MPEUMYIIIECTBEHHO COCPEIOTaunBAIOT-
cs Ha yMeHbllleHUM 3(deKTa oTpakeHUs1 3ByKa B 3aMKHYTBIX
MPOCTPAHCTBAX, €CTh MPUYMHA MOJIaraTh, YTO JPEBHUE CTPOU-
TeJU MUPAMUAbI MBITATIMCH JOCTUYb TPOTUBOIONIOKHOTO0. Boib-
mas [anepest, KOTopasi CUUTAeTCsl ApXUTEKTYPHBIM IIIEIEBPOM,
MpeJCTaBIsAeT cOO0M 3aMKHYTOE ITPOCTPAHCTBO, B KOTOPOM Obl-
JIM YCTAHOBJIEHBI PE30HATOPBI B OTBEPCTUSIX HA BBICTYIIE, ITPOXO-
nsieM no Beedt uymHe [anepen. [o mepe npoxoxeHust BUOpa-



mit 3emin vepe3 Benukyio [Mupamuiy, pe3oHaTopbl npeoo-
Pa30BBHIBAJIM YHEPTHIO B AKYCTHYECKHEe KojeOaHusi. B co-
OTBETCTBUHU C MPOEKTOM, YIJIbl U MOBEPXHOCTb CTEH W MOTOJ-
ka bosbioi ["anepen BbI3bIBaIM OTPAKEHUE 3BYKa U €ro (POKy-
cupoBky B Kamepe [laps. Xors Kamepa [aps Takxe orBevasa
Ha SHEPruIo, TEKYIIyl 4Yepe3 NMUpamMuay, 3HAYUTeNIbHAS 4aCTh
SHeprum nportekana Obl MUMO Hee. Llenbio u 3agayeii Bonbioit
[anepen Obl1a iepeiaya SHEPIruu, TEKyILEeH yepes3 OOoIbIIyo 00-
JlacTh nupamujbl, B pe3oHaHcHyl0 Kamepy Llaps. 3arem stor
3BYK COCPEJOTAYMBAJICA B TPAHUTHOM PE30OHUPYIOLIEH MOJIOCTH
C aMIUIMTYJION, JOCTATOYHOM, YTOOBI MPUBECTH K KOJIEOAHUIO
I'PaHUTHBIX OJIOKOB MOTONKA. DT OJIOKU, B CBOIO OYepe[lb, 3a-
CTaBJIsUIM OJIOKY BBIIIE HUX TAPMOHUYHO PE30HUPOBATH.

Takum 00pazom, Onaromapst BXOASAIIEMY 3BYKY M PE30HAHC-
HBbIM IPOLIECCaM, BECh I'PAHUTHBIA KOMILIEKC, B JEUCTBUTEb-
HOCTHU, CTAHOBUJICSI BUOPUPYIOLIUM CTYCTKOM SHeprum» ([laHH,
«nekrpocraHuus ['m3b»). Ecnu ydects, 4TO OTHOCHUTEBHO
Ha HeOOJIBIIIOM pacCTOSTHUM OT 11aTo ['m3a mpoxoasr cpasy aABa
KPYIHBIX Tre0JOrHYeCKHuX pa3jioMa, U IUIATO OKa3bIBAETCS
B BECbMa CEMCMOAKTUBHOM 30HE, TO Mbl NIOJIy4yaeM U3 Bennkon
MUPAMUJBI YTO-TO TUIIA TEXHUUECKOTO YCTPOKCTBA MO U3BJIEYE-
HUIO SHepruu u3 Hep 3emim. U Kak BbISICHSIETCS, 17151 paOOThI
3TOr0 TEXHUYECKOI'O YCTPOKCTBA BOBCE HE HYKHbI ITIOCTOSTHHBIE
3eMJIETPSCEHUSI.



PoKyCHPOBKA WJIH C:KATHE
CEeCMMY€eCKOr0 CUrHaJIa BHYTPH
NUPaAMHUIbI

B cpenHeM MHTEHCMBHOCTH MAarHUTHOTO TOJIST 3eMJIH KOJieO-
nercss ot 25 go 65 mMxTn (0,25 — 0,65 I'c) u CUJIbHO 3aBUCHUT
ot reorpacduyeckoro nojoxeHus [63, 64, 65, 66]. 1o cooTBeT-
CTBYET CpeJHEN HaIpsKEHHOCTH 1ojs okoso 0,5 D (40 A/m).
Ha maramutHOM 3KBarope €€ BesmunHa — okono 0,34 3, y mar-
HUTHBIX NOMOCOB — O0KOJIO 0,66 D. B HEeKOTOpBIX paioHax (Mar-
HUTHBIX aHOMAaJIMK) HANPsKEHHOCTh PE3KO BO3PACTAaET: B paii-
oHe Kypckoil MarHMTHOW aHOMaJMM OHA jJocturaer 2 D. Mar-
HUTHBIU UNOJBHBIN MOMeHT 3emid Ha 2015 rom cocrtaBisil
7,72 10% Tc-em® (wmm 7,72- 10?2 A-M), YMEHBIIASACh B CPEAHEM
3a nocienaue necarmwietud Ha 0,007- 10 I'c-em® B rojl.

MarnuTHoe 1ose 3eMi — 3To 00JIacTh BOKPYT Halllel Tia-
HETHI, I7le IEHCTBYIOT MarHUTHbIE CWJIbl. 3EMHOE SIAPO COCTO-
UT U3 TBEPHAOM BHYTPEHHEW U KUJIKOU HapyKHOMU yacreu. Bpa-
ieHrMe 3eMJIM CO3[IaeT B KUIKOM SiApe MOCTOSIHHBIE TeUeHUSI.
JIBUKEHUE MEKTPUUECKUX 3aps110B IPUBOIUT K MOSIBIEHUIO BO-
Kpyr HUX MarHutHoro nosst. OHa U3 caMblX paclpoCTpaHEeH-
HBIX TEOpUH, OOBSACHSIONIUX MPHUPOAY TOJs, — TEOPHUs JTUHA-
Mo-3¢peKTa — MpeAronaraer, 4YTo KOHBEKTHBHBIE WM TypOy-
JIEHTHbIE ABMKEHUS TPOBOASAIIEH KUIKOCTH B P CIIOCOOCTBY-



10T CaMOBO30YKJICHUIO U TO[/IEPKAHUIO TOJISI B CTAIIMOHAPHOM
COCTOSIHUM. 3eMJII0 MO’KHO pacCcMaTpuBaTh KaK MarHuTt-
HbIN JUNoJb. Ero 10xHbI MOMoOC HAXoauTcesl Ha reorpaduye-
ckoM CeBepHOM MOJTI0CE, a CEBEPHbII, COOTBETCTBEHHO, Ha HOx-
HoMm. Ha camom perne, reorpadpmieckuii ¥ MarHUTHBIN TOJTIOCA
3eMJIM He COBIAJAIOT He TOJIBKO 0 HarpasiieHno. Ocbh MarHuT-
HOT'O T0JIs1 HAKJIOHEHA I10 OTHOLIEHMIO K OCH BpAIlEHUs 3eM-
qu Ha 11,6 rpaayca. M3-3a Toro, 4To pa3Hulia He OYEHb CYIIle-
CTBEHHAsl, Mbl MOXEM I0JIb30BaTbCcsl KoMmacoM. Ero crpeska
TOYHO YKa3bIBA€T HA I0’KHBIM MarHUTHBIM ITOJIIOC 3€EMJIA U IIO-
gty To4yHO Ha CeBepHbIi reorpadudeckuii. Ecim Ob1 koMrac Ob
n3o0peteH 720 ThICSY JIET Ha3a/l, TO OH Obl YKa3blBaJl U HA Te0-
rpacryeckuii, 1 Ha MAarHUTHBIA CEBEPHBIi Nomoc. MarHuTHoe
noJie 3alIUINAET KuTejeil 3eMIn OT ryONTeJNbLHOr0 BO3-
JefiCTBHUSI KOCMHYeCKHUX YacTHI[. MarHuTHOE 1oJie U3MEHsIeT
TPAEKTOPUIO UX JIBUKEHUS, HANIPABJIsAs YaCTHULIbI BIOJb JIMHUI
nossi. HeoOxonuMocTh HamMuMs MAarHUTHOTO TIOJST /IS CyIIe-
CTBOBAHM S JKM3HU CYXKaeT KPYT MOTEHIIMAIbHO OOMTAeMBbIX TI1a-
Her. Kpome crieioB MpU3HAKOB 10 CMEHE TOJII0COB, UCCIIEI0BA-
TeJIM 3aMETWJIM B MArHUTHOM M0JIe 3€MJIM ONAaCHbIE MOIBUKKU.
AHaIM3 IaHHBIX O €r0 COCTOSIHUU 32 HECKOJIBKO JIET [OKa3aJl, YTo
B [IOCJIE/IHUE MECSILIbl B HEM Hayalyd IMPOUCXOIUTh ONACHbIE U3-
MeHeHUs1. HacTonbko pe3Kux U3MeHeHUi MoJisl yYeHbIE He Peru-
CTPUPOBAJIM yXke OUYeHb JaBHO. BbI3biBatoIasi 6ecrokoicTBa uc-
cJieioBaTelIed 30Ha HAXOOUTCA B I0KHOU YacTU ATJIaHTUUYECKOTO
okeaHa. TosyHa MarHUTHOIO TOJISI B 9TOM paliOHE HE IPEBbI-



IIaeT TPeTu OT HOopMaibHOU. MccnenoBarenu qaBHO oOpaTwiv
BHMIMaHME Ha 3Ty POpPeXy B MarHUTHOM mosie 3emun. Cobpan-
Hble 3a 150 sieT JaHHbIe MOKa3bIBAIOT, YTO 3a ITOT NEPUOL MOJIE
31ech 0calo Ha JIeCSITh TPOIIEHTOB.

3ameTHOe BJIMsIHHE HA MarHUTHOe I0Je Ha IOBepX-
HOCTH 3eMJIH OKa3bIBalOT TOKH B HOHOcdepe. Drta 00-
JIACTh BEPXHEN aTMOC(epbl, MPOCTUPAIOIIASACA OT BBICOT MOPSJI-
ka 100 KM u Bblllle, COAEPKUT OOMBIIOE KOJIUYECTBO MOHOB.
[1na3zma ynep:xuBaeTcss MArHUTHBIM NIOJIEM 3€MJIU, HO €€ COCTO-
STHUE OIpENeNsAeTcsl B3aMMOJEUCTBUEM MAarHUTHOIO MOJsA 3€M-
JIM C COJTHEYHBIM BETPOM, YeM U OOBSICHSETCS CBSA3b MATHUTHBIX
Oypb Ha 3emJie C COJTHEYHBIMU BCIIBIIIKAMU.

Touku 3emii, B KOTOPBIX HANPAKEHHOCTh MATHUTHOIO I10-
JI1 AMEET BEPTUKAJIbHOE HAIIPABJICHUE, HAa3bIBAIOT MATHUTHBIMU
nomocamu. Takux Touek Ha 3emJyie JBE: CEBEPHbI MATHUTHBIN
TIOJTIOC U K0’KHBI MAarHUTHBIA MOJTIOC.

Hewmeukuii yu€nsiii ['eopr I'apTmaH OTKpbU1 MAarHUTHOE HA-
KJIOHeHHe. MarHUTHpIM HAaKJIOHEHUEM Ha3bIBAIOT YIoJjl, Ha KO-
TOPBIH CTPEJIKA MOJ IEMCTBUEM MAarHUTHOT'O MOJIs1 3EMJIA OTKJIO-
HsIETCS1 OT TOPU30OHTAJIPHOM IUIOCKOCTU BHU3 WM BBepX. B mo-
JIyIIapUK CEBEPHEE MAarHUTHOTO SKBATOpa (KOTOPBIM HE COBMA-
JaeT ¢ reorpa(pUuECKUM SKBATOPOM) CEBEPHBIN KOHEIl CTPEJIKH
OTKJIOHSIETCS] BHU3, B I0)KHOM — HaoOopoT. Ha camom MarHut-
HOM 3KBATOpE JMHUM MarHUTHOI'O MOJIsl apallesibHbl TOBEPX-
HOCTH 3eMJIU. YT0JI, HA KOTOPbI OTKJIOHSIETCS MATHUTHAS
CTPeJKA OT HAallpaBJIeHHUs CeBep — 10T, HA3bIBAIOT MarHuT-



HbIM CKJIOHeHneM. Xpucrogop KomyMO oTKpbLIL, 4TO MarHuT-
HOE CKJIOHEHME HE OCTAeTCsl MOCTOSHHBIM, a MPETEPIIEBAET U3-
MEHEHUsI C UBMEHEHHEM reorpauuecKnx KOOpAUHaAT.

BHemiHen cpenoy, u3 KOTOpOo ABUraTelb YepraeT SHepruio,
ABJIAETCA MarHuTHOE nosie 3emiu. [Ipu 3ToMm Kak MCTOYHHMK
SHEPruM MPEeAJIOKEHO HCIOJb30BAaTh BEPTHKAJIBHYI) CO-
CTaBJISAIOILYI0 MarHUTHOTO noJjst 3emun. B Hamem ceBep-
HOM IOJIyIIAPUHU BEePTUKAJbHAS MArHUTHAsI COCTABJISIIO-
1asi MArHUTHOTO MOJIs 3eMJIN HanpaBJeHa CTPOro cBep-
Xy BHU3. DTa HalpaBJIeHHOCTb CBEpXYy BHU3, OOYCIIOBJICHA TEM,
4yTO MBI kHBeM B CeBepHOM monymapuu, a B CeBepHOM MOJTy-
11apuu Kak pa3 u Haxonutces KOxHblii MarHuTHbIN nosmoc. U Bee
YCJIOBHbIE CUJIOBBIE JTMHUMA MAarHUTHOTO MOJsL 3€MJIM, BbIXOJsI-
e n3 CeBepHOro MarHMTHOTO MOJIOCA, YK€ B HALLIEM MOJIyIIA-
pUM BXOIAT B 3eMJTIO U KaK pa3 CBEPXY BHU3, MOJ, PaA3HbIMU yT-
jnamu. [Ipy 3TOM 3MMLIEHTP 3TOrO BXOXKAECHUS MPOUCXOIUT TaM,
rae Ky4HOCTb 3THMX HHUCXOISIIUX MAarHUTHBIX CUJIOBBIX JIMHUMN
1 Tam ecTb IOXKHBIM MarHUTHBIM MOMIOC. A TIO Mepe yoaJleHue
OT HEro K 9KBATOPY KYYHOCTb ITUX HUCXOSIIMX MArHUTHBIX CU-
JIOBBIX JIMHUY ITOCTENIEHHO YMEHBILIAETCS U Ha 9KBATOPE 3TA BEP-
TUKaJIbHASI COCTABJISIONIAS MATHUTHOTO MOJISI 3€MJIM MpaKTHye-
CKM He 0OHApYKMBAETCSI.

B knure «MarautHoe none 3emin». C. M. Kypaiues [67] na-
€T MapaMeTpbl MAarHUTHOTO Mo 3eMJIM B I. MoCKBe:

— TOpU3OHTaJIbHASA cocTaBsomas — 15,97 mxT,

— BEepTUKaJbHAsA cocTaBsomas — 48,23 Mk,



— MOJyJIb BEKTOpa MarHuTHOM uHAykuuu — 50,71 MxTi,

— MarHUTHOE HaKJIOHeHue — 71,68

Hajqnune BepTHKAJIBHON COCTABJIAIOIIEN 1 /1€J1a€T BO3-
MOKHBIM MOJyYeHHe TOJKAIIeill CHIbl He TOJLKO Haj
MarHuTHBIMH MOJHOcaMu 3eMJIH, a U HaJl NPaKTHYeCKHU
BCEMH MOJYIIAPUSAMH HCKJII0YAs SIKBATOP U MPHOJINKEH-
Hble K HeMYy 30HY, I'/le BEepTHKAJbHAsI COCTABJSIOIAsI Mar-
HHUTHOTO MO0JIst 3eMJIN MPAKTHYECKH y7Ke He 0OHApyKuMa .

O MarHuTHOM JHH3e. DTU HUCXOIIIIUE CUIOBBIE JIMHUU
BEPTUKAJIBHOM COCTABJIAIONIEA MMEIT Malylo Ky4HOCTb. M ux
HY)XKHO TpeBapuTeIbHO cOOpaTh B HY)KHOM 0OBbeMe MPOCTPaH-
crBa. Caenarh 9TO MOKHO 3a CYET TaK Ha3bIBAEMOW MarHUTHOMN
H3bL. [{7151 TOro, 4T00BI COOpaTh B MYyYOK CHJIOBbIE Mar-
HHUTHbIE JIMHHUH, MOHAJO00UTHCS «INH3a» U3 (peppomar-
HEeTHKa, HanpuMep u3 xeje3a. PeppoMarHeTk, Kak U3BECTHO
BTATHMBAET B ce0s1 BHEIIHee MarHuTHoe nojie. Camoe BakHOE TO,
YTO ¢ MOMOIILIO TAHHOTO MPAKTHYECKH BEYHOrO /IBHra-
TeJisl BO3MOKHO MOJIy4aTh SHEPrui0 U3 MArHUTHOrO MO-
Jis1 3eMJIH KPYIJIbIH T'oj1, B JIOOYIO IIOroay, B JII0O0O0€e BpeMs
CYTOK, /10 TeX Mop, MOKa 0yJeT CylecTBOBATh MAarHUTHOE
noJe 3eMJn.
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