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AHHOTaAMSA

IMupamugst B Poccun ommuaiorca oT nupamug B Erunte
u Mekcuke. OHM CHJIBHO pa3pylieHl W HMMEOT OOJNbIIHNHA
BO3pacT. ABTOp CHOPMYIUPOBAT KPUTEPUN HACTOSIIEH MUPAMUIBL.
IMupamuaer B Poccun uMeroT pa3HooOpasHbie (hOPMBL: T'paHEHBIE,
B BHUJIE PE30HAHCHBIX KypraHOB, MHOTOMMKOBBIE SKBUBAJIEHTHI,
METaIMTUYECKNE KOMILIEKCHI, BBHIMONHSOMME (DYHKIUN MUPaMUI.
IIpeacraBuTeny ApeBHUX LMBUIN3AIMI YMENIO COYETATN PUPOIAHBIE
CKaJIbHUKM U UCKyccTBeHHBbIe YacTu. Ha kapty Poccun Hanecens 116
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THS;

— nmupamua Konbckoro noinyoctposa;
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— Sxyrus, ¢urypa Ha rope Kucunsx nog HazBanuem «bpat
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BBenenune

Koraa Mbl roBOpUM 0 UpaMKiax, TO MPEACTABIISIEM, MIPEKIe
Bcero, Eruner u Mekcuky ¢ ux HeObIBAJIBIMH 110 3HAYUMOCTHU
3HAMEHUTHIMHA METATUTUYECKUMHU COOpYXeHusiMu. OO 3TUX TH-
paMKIaX MOKHO HAUTH KHUTH B JIIOOOM CTpaHe MHpa. A UTO *ke
B Poccu? Teppuropuss Poccun — camass Oosnbliiasi B MHUpe,
a rjie e NUpaMubl, a TOYeMy HeT KHUT O e€ mrupamuaax?

IInpamu bl B Poccun otiinyarorest or nmpamu B Ernn-
Te 1 Mekcuke. OHH CHJILHO pa3pyllieHbl 1 HMEIOT 00JIb-
Ui BO3pacT. B 3Toil KHUTe aBTOp OMpeNeuil KpUTEpUH,
MO0 KOTOPbIM MX MOXHO OTJIMYUTh. DYHKIIMM MUPaMU]L BBIION-
HSAIOT U MEraJuTUYeCKHe KOMILJIEKCHI, 1 MHOI'OITMKOBHIE 9KBH-
BAJICHTHI IUPaMU/I, U pe30HaHCHbIE Kypranbl. IIpeacraBuresin
JPEeBHUX IUBHJIN3ANMIA YMEJO0 COYeTAJTH MPUPOTHbIE 00-
Pa30BaHUsI U HCKYCCTBEHHO BO3Be/IeHHbIE YaCTH.

Kareropuii MerajiuTU4ecKoro CTPOUTENLCTBA HECKOJBKO:
CEMJIbl, MEHT U Pbl, KPOMJIEXH, JI0JIbMEHBI, CTYTIEHYAThIE KOJIO/IIBI,
PE30HAHCHBIC KypraHbl, MipaMuasl. B aTomM psgy ecth mpooer.
Hacrosimue nupamMuibl, Kak Mocjieinee 1 HanOosiee CUITbHO TeX-
HOJIOTMYECKHU Pa3BUTOE 3BEHO, PE3KO OTIMYAIOTCS OT MPEIblIy-
IMX CTYNEeHeld MEeraJuTUUECKOro CTPOUTEIhCTBA. ABTOP BblI-
a1 B Poccun 310 Hegocrawinee 3seHo. UM oka3zaimch
MHOTOIIUKOBbIE SKBUBAJEHTHI MMPAMM/I, YAMBUTEJIbHbIM
oOpa3oM moxo:kue Ha KapTuHbl I'mnmep6open Bceponona



Bopucosnua MBaHOBa. 9T MHOTOMMKOBBIE SKBUBAJIEHTHI TMPA-
MUJI, KOTOPHIX MHOTO B SAIKyTun v CuOupH, BBHITIOTHSIOT HE BCE,
a m1aBHble (DYHKIIMU HACTOSIIMX nupamu] B ['mze u B Mekcu-
ke. OcrasibHble (DYyHKLIMY BBINOJIHSIOT OTAEIBHO PSAIOM CTOSIIINE
MErajJuTUYEeCKUe MUKH, KaK AaHTEHHbI, CIIBOEHHbIE KOHCTPYKLIUU
Kak 00cepBaTOpUH, OTPOMHBIE MEHTUPHI Il 3alUThI, CIIAPEH-
HbI€ TUIOCKME OI'POMHBIE MEHIMPbI ISl JIEBUTALIMA W 3allUTHI,
U Tak jganee. Beero Ha kapre Poccuu B 3TO KHUIe aBTOPOM OIH-
canbl 116 nupamuj Bcex Kateropuii. ABTOp MPOJIOJIKAET 3Ty pa-
60Ty. YKa3zaHbl MeCTa, I1ie MOXXHO UCKATh eIE MUPaMUIbL.

N3yyas meranutuueckue cTpoeHusi, Anekcanap MartaHiies,
ABTOP MHOTMX KHUT O TallHaX MUPO3/IaHus, ITyOOKO 3aIyMaJICs.
B cBoeli kaure [2] oH mbITajcs HAYaTh ITY TEMY U CPa3y Ke Ha-
TKHYJICSI HA TIPENSITCTBUE.

IMupamuabl B Poccnn ecthb u Bpoae 661 ux HeT! B uem ke
neno? Jleno B TOM, YTO OHH TaKHe CTapble, YTO MHOTIHe
W3 HUX CHJILHO Pa3pylleHbl, a Ipyrue npeJacraBjeHbl B CO-
BepIIeHHO WHOM 00Jumunu. Benp uto Takoe mupamua? Ca-
MO Ha3BaHHe TOBOPUT 3a ceOsl M JIIOIY HAYMHAIOT UCKATh XOJI-
MBI U CTPOEHUSI MUPAMUAATIBHON (POPMBI C YETHIPHMS UJIU TpPe-
Ms rpaHsiMu. Bce XOTAT yBUJETh ecliv He ABOMHUKA MMMPaMU/Ibl
Xeorica, To XOTsI Obl 4y Th-4yTh ITOXOXKee COOPYKEHHUe. A JIJIs ue-
IO HYKHBI ObLITU MTUPAMU/IbI?

B npeapinymux kuaurax [1, 2] aBrop paccmoTpen ocoOeHHO-
CTU NHUpaMuj B MUpe, cpOpMYIUPOBAB IJ1aBHBIA UX MPU3HAK —
MHOTO(DYHKIIMOHAJIBHOCTb. DTO O3HAYaeT, YTO OHU MOITIM MC-



MOJIb30BAThCS ISl MHOTHX 1iejied. [ 1aBHble 1ienu nupamum: re-
HEpUPOBAaHWE SHEPrUM W BOJH, 3alIUTa Ha OOJBINOW ILUIOIIA-
JI OT 3eMJIETPSICEHUI U IPYTUX KatacTpod, MpUeM U nepegada
SHEPruM, 3aliTa OT HaraJeHusl, JieueOHble U Jpyrre CBOWCTBA.
Bcero, B muteparype onucano 70 Ha3HaYeHUN TUPaMU/.

ABTOp HcCCIeI0BaJl BO3MOKHOCTY MMpaMuU[, Ha BCEX KOHTH-
HeHTax. [IpenBaputenbHOE PAcCMOTPEHUE APEBHUX MHUPAMMU/T
Poccuu npoBeeHo aBTOpoM B KHUTE [2].

YnusutenbHoe aeno! O nupamuaax Erunta u Mekcuku nu-
IIyT ¥ MUIIYT OOJIBIIIOE KOJTMUYECTBO KHUT BO Bcex cTpaHax! Ha-
I OTEYECTBEHHBIE YUEHBIE UCCIIEJOBAIA ITU MUPAMUIBI U YKa-
3aJI1 HemMaJlo HoBoro, HanpuMmep AHupeit CkispoB. Ham yue-
HBI Brnagumup Smkapave pa3padbotan HOBYIO MHUPOBYIO TEO-
puto o mupamuiax Erunra, 001aaionmx CBOUCTBOM BOJIHOBOTO
uHTepdeiica.

[TupaMupl — 3TO HE TOJBKO BHEIIHWE CTPOEHUS IS TONY-
YEeHUs] SHEPIUH, 3allMThl, HAMAJEHUs U BJIUSHUS HA COCTOSIHUE
YeJIOBEeKa. JTO eIle M BHYTPEHHUE CTPOEHUS B BUJE PE30OHAHC-
HBIX KypraHOB U elle CIOKHEUINe TEXHOJIOTUYeCKrue OObEKTHI
NUpaMUIATBLHON (hOpMBI 151 0OOTalleHusl py/l U 30J10Ta.

Tenepb 3a7a10 KaBEP3HbIM BOMPOC: «A 4TO, €CJIM €CTh Me-
raJuTu4ecKue COOpPY:KeHHsl, KOTOpPble BBIIOJHSIT BCe
(pyHKIIUM NUPaMU/I, HO BBLIMVISAAT COBEpPIIeHHO MHAYe?
[Ipumep nepBbIii: pe30HAHCHBIN Kyprad. MHOrve u3 HuX UMeIoT
BHYTpPEHHEE MUPaMUAAILHOE CTPOEHUE

— Ara! — CKaxeT OMIOHEHT, — Tak Bbl TPOMU3HECIIH CIIOBO «ITU-



paMHIATbHOE», 3HAYUT, STO YACTHBIA BUJ] HACTOSIIIIEN MTMPAMHU-
JTbL.

— XopoIio, — IpoIoJIKaeT aBTop, — A MpeacTaBbTe cebe, uTo
MMEETCs MEraJIMTUYECKOE CTPOEHUE U3 MHOTMX OIPOMHBIX ITH-
KOB, 1 OHU UCTIOJIHSIOT Bce (DYHKIUU MUPAMU/IbI?

— Jla pa3Be Takoe BO3MOXXHO? — YIMBJISAETCS ONIIOHEHT.

— Jla, BO3MOXHO! A Bbl 3HaeTe, YTO KOMIUIEKC MCTYKaHOB
c octposa ITacxu, crosmumx Ha ogHOM MIATOpMeE, MOKET 3allU-
IaTh IPOCTPAHCTBO OT 3€MJIETPSICEHUI TaK ke, Kak U nupamMua’?

— Hy BB 1 3arHyny, yneioaeTcst onmoHeHT, — CKakuTte emie,
4TO (DOHAPHBIN CTOIO — PAa3HOBUIHOCTD MUPAMHU/IbI!

— Her, co cron6om Bce NOHATHO. A Ternepb MpeCTaBbTe MHO-
JKECTBO OIPOMHBIX CTaTyil, MOXOXHX Ha UCTYKAHOB C OCTPOBA
[Tacxu, u ele OrpoMHbIE BEPTUKAJIbHBIE COOPYKEHUS1, BCE BME-
CTe BBINIOJHSAOIIME (DYHKIIUU TUPAMU/IbI !

— Jla e BBl TakOe BUJIENHU, 3AJIMBAETE, TOBAPULL YUEHBIN !

— A BOBCe HeT, B YIKyTUM €CTb MHOTO TAKMX MecCT!

— K yemy BbI BezieTe, UTO Takue COOpPYKEHUS SBJISIOTCS MUpa-
MUJAMH, [1a HE CMELIUTE MEHS, 3TO BCEro JIMIIb (PaHTA3USA MH-
carenen!

— A BOT U He (paHTa3us1, a peajbHOCTh. U Bemy s K ToMmy,
YTO 3T CJIOKHbIE METraJuTHYeCKNe COOPYKeHMNsI, BHEIIIHE
He MOX0’KNe HAa MUPaMH/bl, BLIMOJIHSIIOT UX (PyHKIUM!

— Bce ¢yHKIMM, HE MOXET OBITH!

—I'naBHOE B npamue, 31o e€ popMa ¢ Cy:KeHHeM Ha MaKyIlI-
K€, pacIioJIOKEHUEM IT0 CTOPOHAM CBETa, HAIMYME KBAPLECOIEP-



JKAIUX METAJIMTOB U YCTAHOBKA B MECTE CUJIbL. 3a cyeT (hOpMbl
B HACTOAIIMX MUPaMUJAX aMIUTUTY/Ia BOJH K BEPILIUHE yBEJIU-
YUBAETCS B HECKOJILKO Pas.

— Taxk, Tak, Tak! Bce nmpaBUbHO, 3HAUYUT, MMPAMU/Ibl HUUEM
3aMEHHTD HENb34!

— Jloporoii ONIoHeHT, a pe/ICTaBbTe cede, YTO BMECTO MUpa-
MU/IbI YCTAHOBJIEH METATMTUYECKUH CTOO U HE OJJVH, & HECKOJIb-
k0. Kax/iplii U3 HUX K BEpIIMHE KOHLEHTPUPYET HU3KOUACTOT-
HbIE MOJIsA. A €CJIM 9TUX BEPILIU HECKOJBKO, TO MOXHO PEIIUTh
poOIeMy TUPAMUIBI ¥ TIOYYUTh aHAJIOTUYHOE YCUIIeHHE !

— Bol k yemy Benere? He k TOMy Jid, YTO Takhe MerajluTuye-
CKH€ KOMIUIEKCH C HECKOJIbKMMH BEPUIMHAMU MOKHO Ha3BaTh
UpamMuI0i ?

— Bbl OYEHb MPaBUIBHO MOAMETWIM, YTO 3TO MEraJuThve-
CKMI KOMIUJIEKC. A Bely sl 3TOT pa3roBop K TOMY, 4TO y Hac
B CTPaHe eCTh HeMaJI0 MecCT, r/ie (DyHKIIUH HACTOsI el mu-
pPamMuIbl BBINOJHSIOT MEraJuTHYeCKHe KOMILIEKChI !!! Bol
noMHuTe, 4To cKazas Kospma [IpyTKOB, 00pa3 KOTOpPOro ObuI cO-
3naH A. K. Tonctbim 1 Opatbsimu 2KeMuy:kHUKOBbIMU. OH cKa-
3a1: «CMoTpu B KOpeHb!» Tak BOT, 1 HE pejJiaral0 NOMEHTh
MOHATHE «IIMPaMHUJA», A MPeAJara0 BBeCTH KaTeropum Me-
rajJuTHYeCKHX COOPYKEHM M, BHIIOTHSIOMUX (DYHKIIMU TUPaA-
MU/,

— Bo-niepBbIX, s mpeaJiaraio pa3padoTatb KpuTepuu AJsi
omnpeaeeHUs1 HACTOAIIEeH NMPaMHUIbI . A TO MHOTHE HE 3Ha-
0T, MOJKHO JIM TY WM WHYIO BEPIITUHY, WA XOJIM, 00JIaIat0iA



JlaKe TPaHsIMU U J1a)Ke OPUEHTUPOBAHHBIN MO0 CTOPOHAM CBETA,
Ha3Bath nupamuaou. [Ipumep stomy — xonmmel bpar n Cecrpa
B [Ipumopee.

— Bo-BTOpBIX, 5 mpeaJarar BBeCTH NOHSTHE «I0X0Kas
(BepuInHA MJIH ropa) HA MUPAMUJY, STO KOTIa HET JOCTATOY-
HOTO COOTBETCTBUSI pa3padOTaHHOMY KPHUTEPUIO.

— B-TpeThux, 1 31O ceivac camoe BaxkHOE, BBECTH MOHATHE
«MerajJuTH4YeCKOro KOMILIEKCA, BBINOJHAIIIEro (PyHK-
M nMpaMuabl». [IpuyemM, 5TH KOMIUJIEKCHI JOJIKHBI BBITOJ-
HATh OCHOBHbBIE (PYHKIIMY MHUPAMUJ [0 TEHEPUPOBAHUIO BOJIH,
1o (h)OPMUPOBAHUIO U TIEpefade SHEPruM, Mo TeHEPUPOBAHUU
yAbTpPa3ByKa U BO3MOKHOTO BO3JEMCTBUS HA YEJIOBEKA.

— Ho u 3710 He Bce, MOM UccieJoBaHusl JAl0T MHE OCHOBAaHUE
Ha3BaTh MPOMEKYTOUYHOE 3BEHO METAIUTAYECKOTO CTPOUTEIIb-
CTBa, KOTOPOE paHbIlle HEe BHIICISUIA. JTO KaTeropusi «MHO-
rONMKOBBIX IKBHMBAJIEHTOB MPaMuUIbl!»

OnnoHeHT 3axJj0nai B JIaJIONIN: « S Bac MOHSLII, BBl XOTUTE MO-
JIY9UTh KaK MOKHO OOJIbIIIE OIJIeyX, YTOObI KU3Hb HE Ka3aiach
meaom!»

— Hacuer Ména mMbl ¢ BaMU, IOPOrol ONIOHEHT, elIE MOCIOo-
pUM, ITYeJI CTaJI0 CHaYyaJla OueHb MaJio, a Ceiuac Ux YKUcio MoHe-
MHOTY BOCCTAHABJIMBAETCS U OIbUIEHUE B MOEM OTOPOJE IMPOU3-
BOJST U IIMEJIN, U CHOBA TYEJIbI.

W emie oueHb BakHbI MOMEHT. [loueMy MHOro JieT copsiT
B bocHuu o nupamuze? [louemy 10 cux mop TOYHO He orpee-
neHsbl conku bpar u Cecrpa B [Ipumopbe, SBASIOTCS JId OHU MH-



pamugamu?

Ommonent Haxmypwics: «Onsare bocHus, onare bpar
u CecTpa» a HOBEHbKOTO y BaC HUYETrO HeT?

— Tak He pellleHbl 3T BOIIPOCHI, & C HUMH CBSI3aHO MHMpaMu-
JIOCTPOEHKE BO BCceM Mupe!

— OmaTh 3arudaentib, IOPOroi YUeHbIH 1 TIHCaTeNh !

— Bosce ner! Ceituac s BaM M BCEM-BCEM 4YMTATENIsIM OT-
Kkpowo miaza. [lpeacraButend ApeBHUX HMBUIM3ALMKA MpPEXe,
YeM CO3/1aTh COBEPITIIEHHbIE IPAHEHbIC TTMPAMU/IbI, PEIaiv ITPO-
0J1eMbl METaJIMTUIECKUM CTPOUTELCTBOM C WCIIOJb30BAHUEM,
KaK €CTECTBEHHBIX (pOpM B BHJIE€ BEPILIMH rop, KaMHeu, Mera-
JIUTOB, TaK U C UCKYCCTBEHHO CO3[aBaeMbIMU yacTsMu. OHH
YAMBHTEJbLHO YMEJIO0 COYETAJIN MPUPOAHbIE 00pa30BaHMsI
€ HCKYCCTBEHHO BO3BOJUMbIMHU YaCTAMMU!

— OnmnoHeHT BbITy4YW m1a3a. lelCTBUTENBHO YTO-TO OHM
He 3aKkpbiBaloTCsl. Eciiu Bbl He 3ajiiBaeTe, TO BaM MOCTaBAT Ma-
MSTHUK. .. TOCMEPTHO!

— 41 He mepBbIiL, Tak 1 baBarckas miucana 00 MCTOIb30BAaHUN
CKaJI ¥ TOp 1Sl TOCTPOMKM MEPBBIX TOPoAOB B Jlemypun!

— A K10 OoHa Takas?

— Enena IerpoBHa brnaBaTtckast — poccuiickasi ABOpSIHKA, 00-
JIaatoIas CHocCOOHOCTBIO K sICHOBHIeHMI0. OHa TiepBasi pyccKast
’KEHIMHa, nonyyuBinas rpaxaadcrso CHIA.

— Torga ¢ Hell Bce SICHO, BUJAJ I TAKUX T'aJayioOK, UX MOJHO
u B Poccun!

— Jloporoii ONMOHEHT, HE CTaHY C BaMU CHOPUTH 10 MOBOAY



bnaBarckoii, JjaBaiTe MPOAOIKUM JIUCKYCCHUIO 1O CYIIECTBY. S
YYBCTBYIO, UTO Bbl OCO3HAJIM CYyTh MOEIO MPEIIOKEHUSI U BHU-
MaTeJIbHO M3Y4YMUTe MOCIIEAYIOIIME 32 STUM UCCIIEJ0BAHUS.

OrnmnoneHnT XMbIKHYJ: «Hy-Hy! [Tpogomkaiite, TOIbKO HE 3a-
pbIBaliTECH | »

B 37001 KHUTE aBTOp yueJ IVIaBHOEe OTJHYHe OTeYeCTBeH-
HBIX METAJINTHYECKHX CTPOEHHI, cocTosImee B UX 0oJiee
JIpeBHEM BpeMeHeM CO3/1aHMsl, B HAJINYHM pa3pylleHni
U He TOJbKO OT BPeMeHH M MOrojbl, HO M OT BHEIIHUX
B3PBIBOB U JIPYTUX KaTaKJU3MOB, a TaK:Ke y4deJl OTJIH-
yHe B pa3Hooopa3uu (hopM NUPaMuIaJIbHOTO CTPOUTEb-
CTBA.

A 3ayeM 3TO HYyKHO, BBl MOMMeETe U3 Bcero onucanus. [Ipu
TaKOW Ipajlallii, MOKHO KJIACCU(PUIIMPOBATh BCE METaIUTHYE-
ckue crpoenus B Poccun

PasBe npeBHsis cTpana ['unepOopest He ObUla Ha Halen Tep-
putopuu? VcTopuky B OUH TOJIOC YTBEPKAAIOT, 4TO ObLyIa!

OpnHako cyap0a HallmX POCCUACKUX MUPAMU]] OUYEHb TeUaib-
Ha! WX, vaie Bcero, urnopupyiotr B CMU. Bee aeno B Tom, 4T0
nupamMuabl Ha Tepputopun Poccun 6oJiee crapbie u mo-
9TOMY YacTo pa3pyumeHHbie. OObIYHO OHU HE TIOXOXKH Ha eru-
nerckue nupamuabl B ['m3e! OHU movTH BCe YaCTUYHO WM TON-
HOCTBIO Pa3pyIlIeHbl, 3apOC/IU 3EJIEHbIO, IEPEBbSIMU, U CHAPYKHU
OOJIBIIIE TTOXOKU HA XOJIMBI M COTIKH.

Ha 3emste Haxomar ciembl KaTacTpopuUecKux COOBITHI
B JIPEBHEU MCTOPUM IUIAHETHI. | MTAHTCKMIA KaTaKJIA3M CMEIT Cle-



JIbl 3TOW LIMBUJIM3ALIMH, & BOT CJIE/Ibl CAMOTO KaTaKIu3Ma JI0JK-
HBI OCTaTbCAA. MHOIME UCCIeoBaTe I yTBEPKJAI0T, YTO Ha TEP-
putopun ApKTUKHM OKOJI0 12,9 ThIC. JIET Ha3a/l ynajao KoCMUYe-
CKO€ TeJIO (MacCUBHBI METEOPUT, UJIN aCTEPOU]]), KOTOPOE pas3-
BaIMJIOCH Ha yacT [32]. Kpome coOCTBEHHOTO B3phIBA, TEJIO BbI-
3BAJIO CBOMM ITaJIECHUEM HapyILeHHe MOHOJIUTHOCTH bantuiicko-
IO IIMTA, YTO MPUBEJIO B UTOTE U K KaTaCTpO(PUUECKOMY HU3BEP-
’KEHMIO 3eMHbIX Heap. Maciiradbl mpou3oIieaien KaracTpodel
OBbLITM CTOJTb IPAH/IMO3HBI, YTO MTPUBEU HE TOJIBKO K ITI0OATBHO-
My M3MEHEHMIO KJIMMaTa Ha Hallled IUIaHEeTe, HO U U3MEHEHMIO
re0JI0rM4ecKoro CTpoeHusl Tepputopuu Oosbliel yacti Poccuu,
0coOeHHO ceBepo-3amnaja. MIMeHHO o3ToMy Ha Hallleil TEppUTO-
UM TaK MHOTO Pa3pyIIEHHBIX TOPHBIX 00Pa30BaHUI U MTUPAMU/I.
['MranTckuil B3pbIB U MOCJIENYIOIIANA 32 HUM BOJASIHOM BaJl YHH-
YTOXKWIJIM IUBUIM3AINIO TUniepoopeeB. OCTaiuch TOMBKO Ha Tep-
PUTOPUM MaTePUKOBOM YacTu Poccru ciydyaitHO oOHapyKeHHbIe
JPEeBHUE CJIeIbl TUTIEPOOPEHCKON [IMBUITN3AIINY.

Haiinennsle 1peBHME pa3pyLIEHHBIE COOPYKEHHS NN KaMEH-
Hble OJIOKU U IJIUTHl KICKYCCTBEHHOTO IPOUCXOKICHUS Cpasy ke
NONAIM B pa3psi/i 3allpeTHOM apxeosioru. BeposTHO, HalTh
crefpl IpeBHEN HUBWIM3AIMU Ha octpoBax CeBepHoW 3emin
CErofiHA NMPAKTUYECKN HEBO3MOXKHO. CHJIBHBIE 3€MJIETPSACCHUSA
Y MOPCKOM BaJl YHUUTOXWINA CTPOEHMS, COOPYKEHUSI U MeXa-
HU3MBI. BO3MOkHO, OT/Ie/bHBIE Clie/ibl B BUJIE OJIOKOB, OCTATKOB
(pyHIaMEHTOB WU COOPYKEHUI COX PAHUJIUCH O], TOJIILEN MHO-
T'OBEKOBBIX JIbI0B. HO moOparhcst 10 HUX CerogHs HEBO3MOKHO.



BypHoe TasiHue JIeTHMKOB Ha apKTUYECKUX OCTPOBAX JapUT HaM
HaJIeK Iy, YTO CKOPO 3TU CIIEAbl OTKPOIOTCA.

OpnHako, umMeeTcsi BTOpasi BepcHsl pa3pylleHnil, CBA3aH-
Has ¢ karactpocdamu nianet. Benepa, Oyayun cHavyana Ko-
MeTol, Hanietenna Ha Mapc. B atoil kaTactpode nocrpagana 3em-
JI U €€ CIIyTHUKH, 1 cama Benepa, u Mapc.

W 5710 enie He Bee. MImeeTcs u TpeThs rMIoTe3a pa3pyllieHu.
B npeBHOCTH NPOU30IILIHN IJI00ATbHbIE BOWHBI. ABTOP pa-
Hee HanucaJ KHHATY: PackpbIThl yepe3 KOIEKChl: KOJIOHU3AINU
¥ BOMHBI Ha Benepe, 3emuie, Mapce, 1 Ipyrux IJIAHETAX U CITyT-
HUKax» [31]. B maHHO# KHUIe OJis TOro, 4YTOObI HE OBITh IOJIO-
CJIOBHBIM, aBTOpP PAaCKpPbIBAET HECKOJIBKO CIOKETOB M3 JIPEBHUX
KOJIEKCOB, U3 KOTOPHIX BbI YBUIUTE, C KAKOW TUIAHETHI MPUOBUIA
KOJIOHM3ATOPBI Ha 3eMJTI0. DTOMY MOCBSILEH Pa3/IeN B 3TOM KHU-
re rnoj HazpaHueM «IIpumepsl U3 KOIEKCOB O BOMHAX C yYaCTUEM
MpeJCTaBUTENIeH APYTUX TUIAHET U POJIM TUPaMUL».

Enme npuunHa — cokpeitre (pakToB. Pa3zHble cTpaHbl Mo-cBOE-
My MOAXOJAT K BOMPOCY PACKPHITUSI MH(POPMALIAU MO MHUPAMHU-
nam. B Mekcuke u Ilepy Huyero He ckpbiBaloT, B Erunte nps-
YyT MHOTHE apTeaKThl U HE MIO3BOJISAIOT JIEJIaTh HOBBIE UCCIIEI0-
BaHus. B Kutae Ha Bonpoc o mupamuiax Hanoxuau taby. Tam
CUMTAIOT, YTO TOJBKO OYAyIIMe IOKOJIEHHSI CMOTYT MCCIEI0BATh
NMPaMUJBI, @ CENYac 3Ty TeMy MOJIHOCTBIO 3aKpbuid. B Poccun
TaKk€ OYEHb MHOTOE CKPBIBAETCS.

Xopolo, a Kak *e ¢ y4eHbIMU, OHU pa3Be COIJIACHBI C TAKUM
cocrosHueM aen? Her u Her! Yuensle u uccaenosarenu 10 CUxX



1op cnopAt u cnopat. OnHu mumyT, 4ro conku bpar, Cecrpa
u [Inemsaunuk B Haxoake — 310 nupamMubl, a Jpyrue Cropsr,
YTO 3TO TOJBKO XOJIMbI! AHAJIOTMYHO U MPO CONKU-ITUPAMU/IbI
Ha banikane. OHU cHOpAT Tak JOJr0, YTO CUTyalusl CTAHOBUT-
csl mapajiokcasibHOM. B Haileill nuteparype HUYEro He MUIIYT
0 pa3Mepax XOJIMOB -Tipamul Ha baiikase, a BOT B 3apyOeskKHBIX
CMMU nuiyT 06 MCclieIOBaHUSIX, POBEACHHBIX MHOCTPAaHHBIMU
YUEHBIMU B Halllell CTpaHe, U yKa3blBaloT Bce pa3mepsl. CTaHo-
BUTCS He 110 cebe OT BCEero 3Toro!

B Bocaun yxe 16 rog uayt ciopsl 0 TMpaMuaax, OTKPBITHIX
Ocmanaruuem. [1pu 3TOM, €cTh HETOOPOCOBECTHBIE OMITOHEHTHI,
OTCTaMBaIOIIME, KaK FOBOPAT, cBo MyHaup. Hanpumep, karero-
pPUYECKH TIPOTUB €TUIETCKUE HA4YaIbHUKU U, HAOOOPOT, 32 BbI-
CTYIAIOT HEMEIKHE UCCIIEAOBATENH.

Tak KT0 )€ npaB?

ABTOp He cobupaercsi BCTynaTh B 3TOT crop. OH CTOPOHHUK
TOro, 4To (PaKThI JOJKHBI TOBOPUTH camMu 3a ceds. Ectp
JeTKHe MPU3HAKH, KOTOPBIE OTIINYAIOT OOBIYHBIE XOJIMBI 1 COITKU
OT NUPAMM/I, MPEAHAZHAYEHHBIX JJIs1 OnpeeieHHbIX 1eneu. [Ipu
9TOM, BHEIITHE OHU MOTYT ObITh MTOXOKMMU U Ha TOPBI, U HA COTI-
KU, U Ha XOJIMBI.

A o apeBHuX upamuaax Poccun kaur copceM HeT! ECTh KHU-
I'M O HOBBIX YCTPOKMCTBAaX MUpPaMUJl, HAIPUMEP, aBTOpa AJeK-
cannpa Epumosnua ['onoaa, Ho o npeBHMX nupamuaax Poccun,
aBTOP TaK U HE CMOT HAWTU KHUTH.

B uém xe neno, passe B Poccun Hetr nmupamua? OTaeabHbIX



cTaTei o ApeBHUX mupaMuaax B Poccru MokHO HaidTH OOJIBITIOE
KonmuecTBO. OJTHAaKO UMEHHO B Poccry MOXXHO HAWTH HEMAJIO
OMPOBEPKEHUIN O TOM, UTO HalJEHHbIE MUPAMUIBI TAKOBBIMHU
He SIBJISIIOTCS, @ BCETO JIMIIb €CTECTBEHHbIE 0Opa30BaAHUSI.

ABTOD He cTaBWII Miepe]] COOOH TeTbI0 CTaTh Ha OJHY WJIU APY-
I'yI0O CTOPOHY OIMOHEHTOB O MUPaMUIAX WIM O €CTeCTBEHHbBIX
oOpa3oBaHusix. Bo Bcex CBOMX KHMrax aBTOp BCEra MpOBOAMII
CHAYaJIa aHAJIN3 U CHCTeMAaTH3alMIo 10 HcciaeayeMon Te-
Me, a yKe ocJie 9TOro JieJiajl BbIBOJbI.

Nwmenno B Bompoce o nupamuaax Poccun Ha mnepBoe MecTo
BCTaeT BONPOC 0 (hopMyJHPOBKE 1 KPUTEPHIO HACTOSAIIEH
nupamMuabl. Ecny nupaMuaanbHas BO3BBIIIEHHOCTh 00JIa/1aeT
STUMU CBOMCTBaMH, TO €€ MOXXHO Ha3BaTh HACTOSIIEN MUPaMU-
JIOH, a ecyi He 00NIa/IaeT, CIeIOBATENIbHO, 3TO eCTeCTBEHHOE I'e0-
rpacduyeckoe 0Opa3oBaHKe TUMA XOJIMa WU TOPHI.

[Mocne Toro, kak OyayT TOUHO OMpe/iesieHbl CBOMCTBA MPAMU-
JIbl, MO’KHO aHAIM3UPOBaTh nupamuabl Poccuu. [leno B ToMm, 4To
IIPEJBAPUTENILHOE UX PACCMOTPEHHE B KHUIE [2] 1ano uHTepec-
HBII pe3yJbTaT 1o OoJiee cTapoM UX Bo3pacte. Ha mpakTuke 310
O3HAYaeT, YTO OHU CUJIbHEE PA3PYILEHBI U UX TSKEJIEe UCKATh

Kpome Toro, Hemasno wuccnenoBateneil U JII0OO3HATETbHBIX
JIOJIEH, 000KAIOIIUX MTPUPOY KOTOPhIE CUUTAIOT, YTO MAPAMU/II
JIOJKHBI OBITH TIOXOKUMU Ha mpamu bl [ u3sl wim TeoTnyakaHa.

ABTop xoTten Obl HamoMHUTh, 4To CduHKCa W MHUpamu-
apl B Erunrte u Mekcuke NpUXOAWIOCh pacKambiBaTh. YTO-
Obl He OBITh TOJIOCTIOBHBIM, TpUBeRy (hoTorpaduio MUpamMuIbl



B TeoTnyakaHe 1O PacKoNoK — puc. 1.

Puc. 1. Teotnyakan g0 packornok B 1823 roay [94]

A Terieps pe/ICTaBbTe, YTO NMpaMua Oosee crapasi, OHa MO-
KeT OBITh CYHIECTBEHHO OoJiee CMIIbHO 3apociiell. IMeHHO Tak
MIPOUCXOIUT B MecTax BONMM3uM baiikana.

[loatomy mepBeiiield 3agaderd crosia  (hOPMYJIUPOBKA
CBOICTB HACTOSIIIEN MUPAMUIbI, OTIMYAIOLIENCS OT XOJIMa.

Hanee cnenyer aHanu3upoBaTh ciedylomye Tembl 11 Poc-
cum:

— KapThbl TEKTOHUYECKUX PA3JIOMOB;

— KapThl 10 CEMCMUYECKON aKTUBHOCTH;

— kaptel cuitsl v NJIC3, wim Pycckyo ceTky;

— KapThl MEKKOHTUHEHTATbHBIX TOHHEIEH.



WHTepecHO ¢ MpaKTUYECKOW TOYKM 3pEHHsl BBIBUTH MecTa
pacnionoxenusi ['unepdopen v ATIaHTHIIBI, XOTS STUM BOIMPO-
COM 3aHMMAIOTCS YYEHbIE YK€ He OJJMH JECSATOK JIeT.

B nporiecce nucanus aBTop Jenaet oOOOIIEHUST Y BHIBOJIBL.
[To Tekcty BbI HaiiieTe 0000IIeHUsI OTHOCHTEJIbHO NMPUMe-
HEHHS SHEPrud MUPAMU]] B TOPHOI00BLIBAIOIIEM MPOU3-
BO/ICTBE, OOOTAIlIEHUH PY/l U BBITUIABKE 1IEHHBIX METAJUIOB, TU-
na 3o070t1a. Kpome Toro, aBTop 1o TeKCTy BbICKa3aJ I'MIlOTe-
3y 10 NOBOAY MCIOJIb30BAHNS METraJUTHYeCKINX KOMILIEK-
coB Ypajla 1 MHOTONHMKOBOT0 3KBHBAJEHTAa MHPAMH/IbI
Vpaua, namouiero SHepruo, Ajs 100691 rOPHOro Xpycra-
JIS M U3 Hero — YHepreTH4eCKNX CHIOBBIX KPHCTAJJIOB, Ka-
KHMH ObLIM HaJedeHbl ['unepoopes u AtaanTuja!l

Kpome Toro, B 3T0M KHHWIe pacCMaTpyBalOTCS BOIPOCHI pac-
MOJIOKEHU ST TUPAMU] M X SKBUBAJICHTOB Ha Pa3HBIX SHEPreTH-
YECKUX CeTKax: Kak Ha ocHoBHOM ceTke NJIC3 niu Pycckoii cet-
Ke, TaK W Ha pelieTke XareHca-bakepa.

ABTtOp, Anekcanap MaraHues, peni NepeynuciuTh YuTare-
JII0 CBOM OTKPBITHSI, TUNOTE3bl, paccje0BaHusl, PACKPbI-
THSL:

— BBISIBJIEH MEPUO]l OKOHYAHUS JIelicTBUs nupamus B ['m3e;

— BBISIBJIEHA TEPPUTOPUSI BIIMSIHUS SHEPTETUKYU MTUPAMUJI,;

— BIIEPBbIE PACKPHIT KaJleHaaph kKatacTpod TryaHako; BbIYMC-
JIeHbl OPOUTHI TUTAHET A0 U MOCce KaTtacTpod, BHIYMCIEHbI OpOu-
Thl U BpeMsl KaracTpod ¢ TpeMsi CIlyTHUKAMU 3eMJIM U IByMsl
CnyTHUKamu Beneps;



— BIIEPBbIE PACKPHITO MpeAHAa3HAYEHUE B3aMMHO IepIIeH/IU-
KYJISIPHBIX CTPYKTYP B OJIOKax — Jisl JIEBUTAINY;

— BBISIBJIEHBI Pa3pyLIMTENIN KOMIUIEKca TryaHako;

— BBISIBJIEHO Ha3HaueHue nupaMmu] B TryaHako;

— BbIsiBJIeHa oOmHOCTh Bpat CosnHita v [T-00pa3HbIX CTPYKTYp
B CTOyHXEH[IKE;

— MPOBEJIEHa CUCTEMATU3AlINS CEUIOB;

— MIPOBEJICHA CUCTEMATU3AallUsl JOJIbMEHOB U BBISIBJIEHBI CyM-
MapHbIe BO3MOKHOCTH 10 3aIUTY OT KatacTpod U 3emiierpsice-
HUU,

— MpOBEJIEHa CUCTEMATH3AlAs] MEHTMPOB U KPOMJIEXOB;

— MpOBE/IeHa CUCTEMATH3AllUs PE30HAHCHBIX KYPraHoB;

— BBISIBJIEHO Ba)KHOE HA3HAYEHUE METATMTUUYECKUX CTPOEHUI
10 BCEMY MUPY — I ONPEAETICHUS W 3alIUThl OT KaracTpod
Y 3eMJIETPSICEHUI; BBEAECHBI (POPMYJIBI U1 MTONyUYeHUs dPdek-
TUBHOM 3aIlIUTHI;

— BBISIBJIEHO TpeHa3HaueHue craryii Ha octpose Ilacxwy,
a TaKKe BIEPBBIE YKA3aHbl YCTPOMCTBA YACTOTHOM HACTPOMKH;

— OnpeesieHa CUCTEMaTU3alus 10 YaCTOTHOM HACTPOUKE Me-
TaJIMTUYECKUX COOPYKEHUN;

— BbISIBJIEHA JIaHeTapHas Karactpoda no denaepckom 3o1u-
aKy;

— pacKpbITa IPUHAJIE)KHOCTD YETHIPEXNAJIBIX CYIIECTB U JIO-
Jieil ¥ BbIsIBJIEHA TUIaHeTa, ¢ KOTOPOM OHM MPUObUTH Ha 3eMITIo;

— MPOBEJIeHa CUCTeMAaTU3alsl U paclllipeH Kpyr Ha3HAuYeHUI
KAMEHHBIX HUIII,



— MPOBE/IeHa CUCTEMATH3AlIUSI 110 KaJeHAApsIM POCCOB U pyc-
COB;

— MpOBeJ/IeHa CUCTEMAaTU3aIIM TI0 KaJIeHIapsiM Maris;

— CO3/1aHa HOBasi TEOPHUS U CXEMBI M0 JIEBUTALIMU U [TAPEHUIO
YyeJloBeKa B BO3/IYXeE;

— CO3[1aHa HOBasi TEOpHUsS U CXEMbI IO JIEBUTALMU KaMHEN
Y METaJIUTOB;

— HalJIeHbl 3aMypOBaHHbIE OJIOKU JIEBUTAIIUM;

— BBISIBJIEHA TallHA W300paKeHUsl JIETAIONINX TPUIIEIIbIIECB
u boros;

— pacKpbiTa TaliHa IUTa KOpojisl MHKOB [layakyTu u TaitHbI
IIMTOB BOMHOB MHKOB;

— packpbITa TaiiHasl cujia BocKa AJiekcanapa MakegoHCKoro
3a CYET KCIOJIb30BAHUS IIJIEMa C PaCIIMPEHHEM Ha MakyIlKe,
CBSI3bIO CO IUTOM M (DYHKITMOHUPOBAHUE BCEH CUCTEMBI 3a CUYeT
3BYKOB TpyO, KPUKOB BOMHOB 1 SHEPIreTUKU TEPPUTOPUI;

— BBISIBJICHO Ha3HAUYEHHE BBICOKMX KOPOH OOroB U (papaoHOB
Erunra, cienansl pacuéThl 10 BO3/IEHCTBUIO HA PUTMBI TOJIOBHO-
r'O MO3ra, BbISICHEHBI IOJPOOHO BOITPOCHI TeJIeTlaTuu U BO3JICH-
CTBHS HA MAcCChI JIIOAEH;

— chopmyMpoBaHbl MPU3HAKHU, MO KOTOPHIM MOXKHO HAaWTH
HOBbIE TUpaMubl B Poccun;

— copMyIMpOBaHbl TMOJACKA3KW JIPEBHUX IMBUIU3AIUI
10 pa3HbIM HallpaBJICHUSIM;

— c(popMynMpOBaHbl MO IIaraM BO3MOXHOCTH OCYIIIECTBIIE-
HUsI TIOJIMTOHAILHOM KJIaJKU C MIPUMEHEHUEM TeXHOJIOTUU pa3-



MATYEHUS KAMHEN;

— Oompeaesl 1aThl KatacTpod IUIaHeT MO MHOTOUMCIIEHHBIM
KOJIEKCaM;

— [0 PA3JIMYHBIM KOJIEKCaM BbISIBUJI BOWUHBI MEKAY KUTEIAMU
riaHeT: Benepel, Mapca, 3emum, Mepkypus U ¢ y4acTUEM JIpy-
T'UX TUIAHET U CITyTHUKOB.

ABTOpP OTHOCHT ce0sl K HCCJIeI0BAaTeJsAM TailH MHPO-
30aHUA, PEBHUX METAIUTUYECKUX CTPOEHUM, APEBHUX TEX-
HOJIOTH, Oyay4yn u3oOperarenieM, co3iaresieM MHOTHX aBTOp-
CKUX CBUJICTEJIbCTB W TMAaTeHTOB. PaboTas Hav4aIbHUKOM JIabo-
paTopuu C yYeHOU CTENEHbIO M HAy4YHbIM 3BaHueM, B0 «BHUU
TexHuueckoil (pM3MKMU M aBTOMATH3AIUW», OH ObUT MHHUIIMATO-
POM CO3/1aHUsI HOBBIX YCTPOKCTB IUJIA3MEHHOTO IHUCTOJIETa, Pa-
6oTaroInero Ha 0OBIYHOM BOJE, BO3ACHCTBYIOIIET0 Ha KAMEHHBIE
CTPYKTYPBI, CO3/IaHUsI MOIYJTMPOBAHHBIX T€HEPATOPOB HEUTPO-
HOB, KBaJJPYyTIOJIbHBIX U BPEMSIIPOJIETHBIX MAacC-CIIEKTPOMETPOB,
BBICOKOBOJIBTHBIX MMITYJIbCHBIX YCTPONCTB M MHOTHX M300peTe-
HUIl B 00JIACTM HAyYHOTO MPUOOPOCTPOCHUST U aTOMHOMW SHEP-
retuky. VM HamucaHbl CTaHIAPTHI IO TeHepaTopaM HEWTPOHOB,
a TaK’ke KHUTY 110 TaliHaM MpaMul, KypraHoB, CE1JI0B, 10JIbMe-
HOB, MEHTHUPOB, KPOMJIEXOB, cTaTyil ¢ octpoBa Ilacxu, CtoyH-
XEHIKY, KOMIUIeKCY TuyaHako, JpPEBHUM KaJIeHIApsiM, BOIPO-
caMm JIeBUTAIIMU YeJIoBeKa M MeranutoB. [Ipu aToM mpoBoautcs
0000I1IeHN e U aHAIN3 CYIIECTBYIOIETO, U Jal0TCsl COOCTBEHHbIE
TUTNOTE3bl U PACUYETHI, UCCIIEJOBAHUS 110 KapTaMm.

Bcé 3T0 MO:KHO MOCMOTPETHh B KHUTrax:



Anexkcannp MataHueB. «/peBHue nupamMu/ipl — K04 K TO-
3HAHUIO MUPO3HaHus» [1];

Anekcanap MaranieB. «/IpeBHue nupaMuapl — K04 K T10-
JIaBJIEHUIO KaTtacTpod»

[2];

Aunekcanap MaranueB. «KpbIMCKH€E KypraHbl U JI0OJIbBMEHBI —
TaMHCTBEHHOE Ha3HaueHue» [3];

Anekcanap MaranuieB. «TaiiHbl TOJaBAeHUS 3eMIIETPSICEHUI
u katactpod. CnpaBouHuk [4];

Aunekcanap MaranneB. «TauHbel craryn Ha ocrpoBe Ilac-
xm» [5];

Anekcanap MaraHineB. «TailHbl CEI0B — MEraJTuTUYECKUX
coopykeHuin» [6];

Anekcanap MaranieB. «HoBoe o MeHrupax, Kpomuiexax
u CroynxeHpxe» [7];

Anekcannp MaranueB. «TaiiHbl Mupo3gaHus» [8];

Anekcannp MaraniieB. «TaiiHbl yenoBevyectBa. FOMopucTu-
yeckue ucropun» [9];

Anekcanap Maranues. «Kanenaapu Ha Pycu» [10];

Anekcanap MaranueB. «Kanennapu u Kogekcbl Maisi» [11];

Anekcannp MaraniieB. «PackpbiTa TaiiHa KajieHJapsi KaTa-
crpo¢ Tuyanako,

CpPaBHEHME C KAJICHJApsIMU pOoccoB U Maus» [12];

Anekcanap Maranuies. «JlpeBHue kKaneHaapu: Ha Pycu, maiis,
TuyaHako, TpeBHEETUIETCKUE, JPEBHEKUTANCKUE U IPYTHe — UC-
TOYHUKM 3HaHUI» [13];



Anekcannp Maranues. «Komruieke TuyaHako: Juisl 3allUATHI
OT BparoB ¥ KaracTpod, 1yist 00pabOTKH pyH, AJIs JIeUeHUs], KakK
oOcepBaropusi M KajleHaapb» [14];

Anekcanap MaranneB. «PackpeiTa TaliHa mapeHus 4yejoBeKa
B Bo3ayxe» [15];

Anekcanap MaranneB. «OCHOBBI JIEBUTALIMA, TIOJNETHI Y€JI0-
BEeKa M KaMHeu B Bo3ayxe [16];

Anekcanap MaraHueB. «JleBuranus, Wiam MojeTbl KaMHEH
Y MErajuToB B Bo3ayxe [17].

Anekcannp MarannieB. «OTKPBIT HOBBIF CIIOCOO JICBUTAIUN
KaMHel 1 MeraanToB B TuyaHako v OnbsHTaliTaMO0» [18];

Anekcanap MaranueB. «llpumepsl M cxembl JieBUTa-
unn» [19];

Aunekcanap MaranueB. «Kak ynanoch HalTh 3aMypOBaHHbIE
OstokM JieButanum» [20].

Anekcanap MaranueB. «Kak packpbIT KaneHaapb TryaHako
¥ BBIUMCIIEHBI OPOMTHI TUIaHeT, Tpex JIyH u criyTHHKOB Bene-
pb» [21].

Anexcannp MaraniieB. «JI1000Bb KOIIIEK K KaMEHHBIM HUIIIAM
TIOMOIJIa PACKPBITh UX CBOKCTBA U1 JIEYEHUS, 3AIUTHI U JIEBU-
Taumm» [22];

Aunekcanap Maranues. «Kak ygaioch pacKpbITh TaliHY YEThI-
pexnaJiblX MpUILEIbLEB» [23].

Anexkcannp MaranueB. «TaliHa W300paxeHHs JIETAIOLIMX
npuiiesnbleB U borop» [24];

Anexcanap Maranues. «TaliHa muTa Koposns nHKOB [lavaky-



TH U IIIUTOB BOMHOB UHKOB» [25];

Anekcanap MaranneB. TaiiHas cuiaa Boucka AuiekcaHupa
MakenoHckoro [26];

Anekcanap Maranues. TaitHa ¢gpapaonoB Erurnira [27].

Anekcannp MaranneB. [loackasky IpeBHUX IUBUIU3ALIAN
[28].

Anekcanap MartaniieB. TexHOIOrMM APEBHUX IMBUJIU3ALIAINA:
MOJIMTOHAJIbHAS KJIaJIKa U pa3MsirdeHure KamHen [29].

Anekcannp MaranneB. Karactpodwsl 1mianet, posis BeHepsi
u BimsgHue Ha 3emutio [30].

Anekcanap MatanueB. PackpbITel uepe3 KOIEKChI: KOJIOHU3a-
1My U BOWHbI Ha Benepe, 3emiie, Mapce, 1 Apyrux mjiaHeTax
v cmyTHUKax [31].

ABTOp caejan aBa ri100aJbHBIX BBIBOJA TOCE M3yde-
HUsI OOJIBIIMHCTBA BUJIOB METAIUTUYECKUX COOPYKEHUM: TTUpa-
MU/, TPUIUTOB, CEHUJIOB, JI0JIbMEHOB, PE30HAHCHBIX KYpPraHoB,
MEHTMPOB, KPOMJIEXOB, KAMEHHBIX HMII, a TAKXKe MOCIe U3Y-
YEeHUs! IPEBHUX TEXHOJIOTUH. Bbulo BbIsSIBJIEH JBOIHOI NpH-
3HAK MHOTO(OYHKIMOHAJBHOCTH . DTO O3HAYAET, YTO OHH
H Te K€ MerajJuTudyeckue COOpPYy-KeHHsl, HJIH K€ TeXHO-
JIOTUM NPUMEHSIIOTCA JJsl Pa3HbIX HeJeil, HanpuMep, i
O3JJ0POBJICHUS U JIeBUTaLIUUA. Kpome Toro, ovH u TOT ke (pusn-
YEeCKUI MPUHIIUI BO3JEHCTBUSI MOT TIPUMEHSITbCS JUIST Pa3HbBIX
HeJen.

Bropoii riio0anabHbIi BHIBOI KacaeTcsl MepBeHCTBA Ka-
JIEH/Iapeu, TEXHOJIOTU U METATMTUYECKUX COOPY:KeHUU. B Mu-



pe MMeeT MECTO HerJIJaCHOE€ COPEBHOBAHUE MO MOBOAY MX MeEp-
BEHCTBA. ABTOp B CBOMX MCCJIEJOBAaHUSAX JPEBHUX KaJleHJapeu,
copMynMpoBai pa3inyHble MPU3HAKY NIEPBEHCTBA, IPUHA/IJIE-
JKalye Kak K KaJeHAapsaM Mailsl, Tak U K KaJleHJapsM pOCCOB
U pyccoB. B pe3ynbTare OH Mpwilesn K BbIBOLY O CyIIeCTBO-
BaHNHU €JUHOI0 CTAPMHHOIO I[EHTPa TeXHOJOI Uil, OTKyJa
ObLIM PacIpOCTPAHEHbl TEXHOJIOTHS U 3HAHUS 10 BCEMY MUpY.
Hanee, u3 storo neHrpa uHgpopmaiys ObUla pacrpocTpaHeHa
M0 BCEMY MHUPY IO OTIEJIbHBIM HalpaBjieHusiM, Ha Pycu, maiis,
Tuyanaxo, B Kurau, Inanio u tak nanee. Iloatomy, HeT cMblIc-
JIa UCKATh NPHOPHUTET OTAEJbHbIX CTAPHHHBIX KaJleH/a-
peil HiIN OT/1eJIbHBIX TEXHOJOTHIl, TAK KaK BCe OHU BbIILIU
M3 OJJHOTO IeHTPa APeBHUX HUBUIM3anuii!!!

Bce mMHOrouncieHHble MCCIeOBaHUA aBTOpa B KHUrax [1 —
31] nmokassIBalOT, YTO Korga-to, Oosee 12,5 Teicdd jeT Hazam,
CYLIECTBOBAJI €IMHBIA LIEHTP M0 TEXHOJIOTMYECKOMY PA3BUTHIO
TEXHOJIOTUN U KajieHjaapeu Ha riaHetre 3emisd. OQHO3HAYHO
MO>KHO YTBEeP:K/aTh, YTO B HCTOPHHU Halell IVIaHETHhI Cy-
IeCTBOBAJN TEXHOJOTHYECKHN MPOJABHHYTbIe IUBHJIN3A-
MH, KOTOPble 000raTHJIH 3HAHUSMH CJieIyIolHe MoKoJe-
HHSL.

ABTOp B3s1JICS 32 9Ty MIOUCTUHE ITI0OATBHYIO TEMATUKY HE JITsT
TOrO, 4TOOBI CAeIaTh 000OIIeHNe U aHAIN3 U3BECTHBIX CIOCO-
OOB M YCTPOWCTB. ABTOPY €CTh UTO CKa3aTh U MOKAa3aTh
HOBBIE CIIOCOOBI C YYETOM INTyOOKOTr0O M3y4YeHHs (PU3MUecKux
NIPUHIIMIIOB C 100aBJIEHIEM OITMCAHUI U3 JPEBHUX JIETEH/I U MU-



(os. B 3T0M OTHOIIIEHNH Yy aBTOpa CBOM JIIOOMMBIE TEPOH — yUe-
Hble. D10 UMMmanynn Bemukorckuii u IOpuit Knopozos. Oba
OHU CJeJIAId CBOW TMOTPsICAIONINE OTKPHITUSI, OJWH TO TUIaHe-
TapHBIM KatacTpodam, a Apyroi no pacKpbiTUIO MUCbMEHHOCTU
Maiisl, Ha OCHOBE JOCKOHAJIBHOTO U3Y4YeHUsI APEBHUX MUOB, KO-
JIeKCOB, JiereH 1, buommu, eTonucei.



CBoiicTBa nNupamMug

Axanemuk PAEH, I'. M. Epemun [107]. YcrpolictBo Myp-
MaHCKHX METaJMTOB U JA0JbMeHOB KaBkasza Ha peIkocTh coBep-
IIEHHO W HEe MOXeT ObITh CiydailHbIM. Kpome Toro, HemaBHuMe
HCCJIeI0BaHUS NOKA3aJi CIIOCOOHOCTh MErajuToB KJac-
ca Cena, Kpomaex, /lonbmen u Menrup, reaepupoBaThb
KO0JIeOaHHsI BLICOKOH YaCTOTHI .

Ipogeccop MI'Y A. J/I. Konaparos [107]. Hekotopsie
METaJIUThI, TUMA JOJIbMEHOB — 3TO CBOEOOpa3Hble HU3KOYACTOT-
Hble TeHepaTopbl. B HUX MMeTCsl aKyCcTHYeCKUX KoJiebda-
HHs, 0JU3KHX K NH(Pa3BYKOBbIM. OHU OTPHUIIATEIHHO BIIH-
SII0T Ha 4YeJIOBEKa M NP JJIUTENbHOM BO3JEHCTBUM Ha Opra-
HU3M BO3ZHUKAIOT SMUJICNITUYECKUE TPUNIATKU, BOSMOXKEH U Jie-
TambHBIA UcXol. KMBOTHBIE M30eraioT MomoOHbIX MecT. [Ipu
COOTBETCTBYIOIIEM PACIIONIOKEHUH, KBAPIIEBbIE METaJIUThl TeHe-
PUPYIOT HATpaBJICHHBI MyYOK BBICOKOUYACTOTHBIX KOJICOAHWH,
MOJYJIMPOBAaHHBIX 3BYKOBOM 4YactoTou okono 23 I'. Jdas ra-
PaHTHPOBAHHOU (DOKYCHPOBKH NMOTOKA HM3JIydeHHs MPHU-
MEHSAJI0Ch TPYNIIOBOE PacloJio;KeHne B Bujae amgurear-
pa. Takoy KOMIIJIEKC, YCTAaHOBJIEHHBIN B CTPATETMYECKU BAKHOM
MecTe, MOT' KOT/Ia-TO BBIMOIHATH (PYHKIIMIO OOEBOW YCTAaHOBKHU
MYYKOBOTO opy:kusi. [IpenBuiisi CKeNTUYECKy0 Peakiuio OIIo-
HEHTOB, TPOIITY OOpaTUTh BHUMAHUE HA PACIIONIOKEHUE MeTasIv-
THUYECKUX KOMIUIEKCOB M0 KPUBOHM JIMHUM OT 3€JIEHOr0 MBbICA,



o TpaBepcy yi. CkajbHOM, 10 ['opesnnoii ropsl 1 MEraJInTOB KOM-
iekca «Boponuit Kamens». HaneceHHble Ha KapThl METAJIATHI
00pa3yloT MOYTH UACATIbHYI0 CKOHIIEHTPUPOBAHHYIO B ILIEHTpE
Konbckoro 3anmBa nyry. Bce BEeKTOpbI cXooTCsl B OJHOM TOY-
Ke. AHAJOTHYHbIE PACIoOJ0KeHUusA «am(pureaTpoM» uMe-
I0TCS He TOJbKO B pernonax CkanauHaBsuu, HO u B Ka-
pesnn (komruiekc BorroBaapa) u ®uHnsHIUU (XEJTbCUHKH).
B Conogerikom apxurnenare 3a¢gpukcupoBaHo okoyio 1600 kam-
Hell, 1 HanOoJiee TUIOTHAS MX KOHIIEHTPAIHs MPUXOIUTCS Ha ca-
MYIO BBICIIYIO TOUKY Tpsifibl TaK k€ MO CKJIOHaMm «amdurear-
pa». OOparaet Ha ceOs1 BHUMaHHUE, YTO METUTUTUIECKUIA KOM-
IUIEKC UMEET CJIe/Ibl pa3pylIeHUI, CIIOBHO MOCJIE 3eMJIETPSICEHU S
WA TEPMUYECKOTO BO3JENCTBUS. [Ipyriue OKkpecTHble BalyHbl —
HE TPOHYTHl. AHAJIOTUYHbBIE CJebl YMBIIUIEHHOTO MOBPEXAe-
HUS METAIUTOB OTMEYEHBI Tak:ke B MypMmaHcke u nocenke Poc-
ns1KoBO, 1o Oeperam Kombckoro 3anusa. [IpennonoxkutensHo,
000POHUTEJBHBIN KOMILIEKC HAMEPEHHO KeM-TO BbIBe-
JieH 3 cTpos. Ho co3naBanich U «MUpPHBIE» MEraJTuTUUECKUe
KOMIUTeKChl. Harnel skcneauiuen Obuli 0OHAPYKeHbI Oepe-
roBble MerajJuTH4YecKHe KOMILIEKCHI, COCTOSLIME U3 LIENO-
YeK KaMEHHbIX, IPy3WJ1 Ha OTJIMBE U OTPAHUYEHHBIX BaJyHaMU
Ha MOJCTaBKaX, yCTAHOBJIEHHBIX HA/l KBapIleBbIMHU KIJIAMU
Ha BbIX0/1aX TEKTOHHYECKUX Mopoj. [lomoOHble MerainTu-
YyecKHe CoopykeHusi oOHapykeHbl B akBaTopuu Konbckoro 3a-
JIMBa, B YCThsIX pek YMmOa, Bap3syra u Mokonsra. CrieraancTsl
10 MMPOMBIIIJICHHOMY PBIOOJIOBCTBY CKJIOHHBI CYMTATh UX OOBIY-



HBIMH YJbTPa3BYKOBbIMH NPUMAHKAMM J1JIsl PHIOHBIX KO-
CSIKOB, XOTS TPeOYIOTCS CTIeIUaIbHbIE UCCIIENOBAHUS IS 9KC-
MEpPUMEHTAJILHOTO MOATBEPKACHUS 3TOW Teopuu. [Ipyrum peru-
oHam Poccuu roBesiio B 3ToM oTHoIIeHUH OoJbiie. TombKo Ka-
pebcKoMy KoMIUTeKcy BoTToBaapa 3a mocneqHue nsth JieT Obl-
JIY TIOCBSIIIIEHBI [IB€ KOMILUIEKCHBIX dKcneaunuu. MccnenoBarenu
Cpa3y OTMETHJIY psiji aHOMAIUi B pailoHe Meraautos. /lepeBbs,
Kak 1 Ha MypMmaHe, npeuMyiecTBeHHO NPUYY/JINBOM HC-
KpHUBJEHHO! (popMbl. OJTHOBPEMEHHO OCTAHABJINBAJIHNCH
HApYy4Hble 4achl, Y MHOTHX IILJI0 HOCOBOE KPOBOTEUEeHHUE,
JIIO/TA HEe MOIJIA YacaMH BBIITH K XOPOIIO BHAMMOM I€JIH.

Ceiipl, B CBOEM MOJABJISIONIEM OOJIBIIUHCTBE, MTPEACTABIS-
10T COOOW KaMHM, CJIOK€HHbIE U3 IUIOTHBIX KOPEHHBIX I0-
PO/1 ¥ IOCTABJeHHbIE HA BHIX0/IbI IVIOTHBLIX KOPEHHBIX MO-
PO B BUAIMO HEYCTOMYUBOM I0JIO:KEHIH, ¢ MUHIMAJIb-
HOIl IUIOIAJbI0 ONMOPbI. MaTepuassl ceiijia, MOACTaBOK, Ka-
MEHHOI'0 OCHOBAHMS1 4acToO pa3inyHbl. Macca ceidioB cOCTaBJIsi-
€T OT HECKOJIbKMX TOHH JI0 HECKOJIKUX ThICsTY TOHH. Celiibl OKa-
3bIBAIOT OOBEKTUBHOE U TIOATBEPK/IAEMOE BIIMSIHHAE Ha OKpYXKa-
I0LLIEe MPOCTPAHCTBO, PACTUTENBHOCTB, Jioaer. Ceiibl — 3TO UC-
KYCCTBEHHbIE COOPYKEeHHsI, 00NaaioIiie HeOObIYHON apXUTEK-
TYpPOU ¥ psIIOM HEOOBIYHBIX CBOMCTB. MHOTHE Cei/Ibl HAMEPEHHO
ACMMETPHUYHBI U UMEIOT SIPKO BBIPAKEHHOE «OCHOBHOE HAIPaB-
nenue». Celipl FeHepUPYIOT, OTPAXKAIOT, TPeoOpasyioT, (POKyCH-
PYIOT, HAMPaBJISAIOT HEU3BECTHBIE COBPEMEHHON HAYKE CHUJIOBBIE
nosisi. MHOTHE CelIbl CBSI3aHBI MEX Ty COOOU CUIOBBIMU JIMHUSI-



Mmu. X cymecTBoBaHMe NOATBEPKAAETCS HECKOJIbKUMU HE3aBU-
CHMBIMHU CIIOCOOAMU UCCIIEIOBAHUH, B TOM YHUCJIE W IIPHOOPHBI-
MU u3MepeHusiMu. O TKpbIThIE CHJIOBbIE JIMHIU CEH/I0B SIB-
JSIIOTCSI 00bEeKTHBHOM PeaJbHOCTHIO . /IJIMHA M3BECTHBIX
HAM CHJIOBBIX JIMHHUH COCTABJSAET OT HECKOJbKIX METPOB
J10 1eCSITKOB KHJIOMETPOB.

BoinosnHena kjaccuduKkalys CeMIOB M MX  COYETAHUU
He 110 Macce, (popMe, LIBETY, KOJIMYECTBY MOJCTABOK, KaK paHee,
a UMEHHO 10 (PYHKIIMOHAJIbHOMY Ha3Ha4yeHu10. Pe3ynbTarsl Bbl-
TIOJIHEHHBIX MCCTIeOBAaHUI ObLIH JIOJIOKEHBI Ha CeKIuu Pyccko-
ro reorpaguueckoro ooduiectsa B 2010 u 2011 ropax. Hccneno-
BaHUs MOKA3aJM, YTO O 3HAYMMOCTH CEeWa U €ro akTUBHBIX Ha-
TMpaBJIeHU B KOMILJIEKCE CEMI0OB YaCTO MOKHO CYIUTH IO hop-
Me M Macce ceraa. ITO BIIOJIHE JIOTUYHO. Eciu npeanonoxurs,
YTO eIl€ HEM3BECTHbIE COBPEMEHHOM (hU3UKe MOJIsl BCE Ke TOJI-
YUHSAIOTCS YK€ U3BECTHOMY TOM k€ (PU3MKE 3aKOHY COXpaHe-
HUs1 SHEPTUU, TO MOKHO CIeJIaTh BBIBOJ, O TOM, YTO HANIPSAKEH-
HOCTh CHJIOBOTO MOJIsl, JJHOO 3HAYNMMOCTb MPOU3BOIMMO-
ro ceu10M el CTBUA MPSAMO MPONOPIHOHAJLHBI €ro Mac-
ce u pazmepam. ViIMeHHO 3TUM OOBSICHSIETCSI, YTO MHOTME HaU-
0oJiee KpYyNHbIE€ METraJuThl PACMOJI0:KEeHbI He B HU3UHAX,
rje OHH JOJKHBbI ObLIN Obl HAXOUTHCS MPH UX CJIydai-
HOIl yCTaHOBKe JIeJTHUKOM, a Ha BePIIHHAX, Nieperudax pe-
abeda M JpYyrux BO3BBIIIEHHBIX, XOPOIIO BUAUMBIX C pPa3HbIX
CTOPOH U K TOMY € I€0aKTUBHBIX TOUKax. B pesynbrare uzy-
4yeHust (pOPMBI U B3aUMOPACTIONIOKEHUS CEUIOB OblIa BBIIBUHY-



Ta TUINOTE3a O TOM, YTO HEKOTOpbIE Celbl (POPMUPYIOT, Tpe-
00pa3yloT WK HAIMPABJISIOT HEU3BECTHOE CHJIOBOE ITOJIe, KOTO-
poe CBSI3BIBAET UX C JPYTMMU aKTUBHBIMH JIEMEHTaMU CEeJI0-
BOTO KOMILIEKCa. ITO CHJIOBOE MoJe pacnpeeeH0 HepaB-
HoMepHO. OHO, KaK NMPaBHUJI0, CKOHIIEHTPHMPOBAHO U Ha-
NMPaBJIEHO B CTOPOHY «BBITSIHYTOCTH» Macchl ceijia. Takoe
CKOHIICHTPUPOBAHHOE CHJIOBOE TIOJIe 0Opa3yeT Haubosiee MOIIl-
HYIO CHJIOBYIO JINHUIO, CBSI3BIBAIOIILYIO CEHJIBI TI0 CAMOMY KOPOT-
KOMY PaCCTOSIHUIO MEX1y HUMH. BBHIOTHEHHbIE HCClIeIOBAHUS
MIOKA3aJI1, YTO CUL080€ NoAe U CUN0BbLE NMUHUU OOBEKMUBHO CY-
uecmayiom, cmaouabHbl U COXPAHSION C80€ HANpAeneHue Kak
MUHHMYM B TeU€HHE HECKOJIbKUX JIET (2 BEpOSITHEE BCETO, B Te-
YeHHe MHOTUX TBICSY JIET CO BPEMEHU CO3/IaHMs CEUIOB U Cel-
JIOBBIX KOMIIJIEKCOB).

CusioBble 1MoJisi cefi/I0B pacnpe/ieeHbl HEPABHOMEPHO.
CkoHIIEHTPUPOBaHHbIE 1 HANIPABJEHHbIE CHUJIOBbIE MOJIsI,
WY OCHOBHbBIE CIJIOBbIE JIMHUH, CBSI3bIBAIOT CEeH/bI B Cell-
JI0Bble KoMILTeKchl. Takne cBA3M yJganoch HcCcJie10BaTh
W MOATBEPAUTH HA paccTossHun 60see 10 km.

CusioBble MOJISL U CUJIOBBIE JIMHUM CEHJIOB SIBJISIIOTCSI HOBBIM
HEU3BECTHBIM HAYKE SIBJIEHMEM, OTKPBITBIM B XOJ1€ KCIIETUTTHIA.
CuJ0BbBIE JIMHUY CEeWJIOB HUKAK HE CBSI3aHbI C U3BECTHBIMU 10 pe-
3yJIbTaTaM aHIJIMMCKUX UCCIIEIOBAHUM JIEU-TUHUSIMMU.

dopma U pacrnioyiokeHre KaMEeHHBIX BBIKJIQJIOK HE Clydai-
Hbl. BBIKJIAZIKU pa3IMyHON KOHCTPYKIMU (ceip, Tpancgopma-
TOp, CTBOp, JIMHUS U T.[.), IPEeAHAa3HAYEeHBI ISl HAIpaBJICHUSs,



YCHJICHUSI, KOHLIEHTPAIIUU, OTPakeHus, (DOKYCUPOBKH U BBHITIOJI-
HEHUS JAPYTUX JENCTBUN C CUJIOBBIMU Tojsimu ceioB. Ceil-
JIbl U ceiiI0OBble KOMILIEKCHI SIBJSIIOTCS CJI0KHBIMH TeX-
HUYEeCKHMH YCTpoiicTBaMu, 00JIaJal0IMMH YHUKAJIbHbI-
Mu cBoiicTBaMu. OrpoMHBII apeasl paclpOCTPaHEHUsI U YHU-
KaJIbHBIE CBOWICTBA CEU/IOB HEJIb3s1 OOBSCHUThH KYJIHTOBBIMU T10-
TPeOHOCTSIMU «HEJJOPA3BUTHIX JPEBHUX JIOJCH» C TPUMHUTHUB-
HBIM «MHU(OJIOTUYECKUM CcO3HaHUEM». OOBEKTUBHOE HayudHOE
U3y4YEHUE CENIOB MOKA3bIBAET HAJIMYKE Y CO3/1aTeNiel CeIOBbIX
KOMIUIEKCOB YETKOI'O JIOTMYECKOTO MBIIUIEHU, (DyHIaMEHTAIb-
HBIX 3HAHWUU B 00MacTH (PU3UKU M reo(pU3nKu, BO MHOTHX BO-
pocax, MPEeBOCXOASIINX 3HAHUSI COBPEMEHHOW ITUBWIIM3AINH,
a Tak)Ke HaJIMYue COBEPIIEHHON TEXHOJIOTUN YCTAHOBKU U OpH-
SHTUPOBAHMSI MHOTOTOHHBIX KAMEHHBIX TJIBIO.

CeiiioBble KOMILIEKCHI (DYHKIIMOHHPYIOT U B HACTOS-
mee Bpems. [loaTomy HeT HUKaKOW HEOOXOAMMOCTHU B IIPUMHU-
TUBHOW MCKYCCTBEHHOHN «aKTUBAIUN» cei1oB. OCHOBHBIE Pado-
yie HApaBJIeHUs] CEH0B aKTUBHBI. AKTUBHBI POBHO HACTOJIb-
KO, HACKOJIBKO B 3TOM ecThb HeoOxomumocTb. COTHHM ThICSHY,
BO3MOXHO MUJUTMOHBI YCTAHOBJIEHHBIX METaJUTOB, OTPOMHBIIA
apeaJt paclpoCcTpaHeHU s, MHOTOKUJIOMETPOBAsI MPOTSKEHHOCTD
CWJIOBBIX JIMHUW, TUIOBBIE JIEMEHTBI, CXOXKECTb KOHCTPYKIIUHU,
HEOOBIYHbIE, HO Tpe/ICKa3yeMble CBOWCTBA, a TaK’Ke HanpaB-
JIeHHbIe CIJIOBbIE MOJISI CeHJOBBIX KOMILIEKCOB HEOMNpPo-
BEP:KHMO [OKa3bIBaeT CyllecTBoBaHue B paionHax Ka-
pesun, Mypmana, Jleanarpaackoi oo6aactu, CeBepHOro



VYpana, CkangunaBsum, Ajasicku, Cesepnonnt Kanaabi, Cu-
OMpHU M JPYrUX CeBEePHBIX PEermoHax IUIAHETHI MOIIHOH
BBICOKOPA3BHUTOI IUBUIJIN3AIHH, CJeAbl KOTOPOH MOKET
YBH/IETH JII000H HeNPeAB3SThIH HCCJIEI0BATE b .



He6o0Jb110€ paguoakTHBHOE H3JIyUeHHe

Bacuimit Boaikos [108]. Pe3ynbrarsl 9KCepyMEHTOB I0O-
Kazajiu, 4yTo Haubosee MH(GOPMATUBHBIM MPU3HAKOM IPOsIBIIE-
HUSI OTKPBITOTO HAMU CHJIOBOTO TOJISl CEMIOB (M JIPyTuX Mera-
JIMTOB, COAEP:KAIIMX KBapll — MPUM. aBTOpa) SIBJIsSIETCS] MpHUpa-
1eHre MOIMHOCTH HOHU3UPYKOIEro U3JdydeHHus , i3MepeH-
HOT'O Ha pa3IMUHBIX YYacTKaX MOBEPXHOCTU KaMHS B 30HAX MPO-
XOK/IEHUS] OCHOBHBIX CHJIOBBIX JIMHMNA. VIMEHHO TakuM CIOCO-
O60M 1 ObUTH BBHITIONHEHBI M3MepeHns Ha komruiekce [Tnaro Ty-
MaHHoe Ha KonbckoMm nmomyocrpose. it peleHust nocraBlieH-
HBIX 337124 HauOosee noaxoaAaT paauomeTpbl PKCB-04. Brisisie-
HO T10JIe MOHU3UPYIOIIETO U3JIyYeHre B HAMPABJISHUU OT OJIHO-
ro ceita Kk gpyromy. OTHOIIEHHE CUTHAIA K IIIyMYy COCTABJISIET
300%, 4TO MOXET CBUIETENBCTBOBATH O XOPOIIEH BEPOATHOCTH
npoiiecca.

Anapeit Jlrooymkun [109]. IOxupiit Ypan. B 3aBucumo-
CTU OT CUJIbI BETpa U HAKJIOHEHHU S HEYCTOMUMBO PACIIONIOKEHHO-
ro KaMHSI U3MEHSIETCS] Y TOHAJIbHOCTh 3BYKOB — JaHHAs HAXOJI-
Ka (pakTMYECKU MOATBEPIKAaeT BO3MOKHOE UCITIOIb30BAHUE CEii-
JIOB ¥ KAaK Pe30HAaTOPOB aKyCTHYeCKHX KoJieOaHuii — HeoO-
XOIVIMOU «OTIIUW» JII0OOr0 3HAYMMOTO PEIUTMO3HOTO OOBEKTA.
CJ0XHO TIPeCTaBUTh, YTO TBOPUJIOCH B TOJIOBAX CaaMu, KOTJa
KaMeHb HAUMHAJ «II€Th», KaK TyT HE MOBEPUTh B CUJIY IlIaMaHa
¥ TO, YTO UX KAMEHb «PETbHO Pab0TaeT». YUUTHIBasi OCOOEHHO-



ctu reoniorun KosbCckoro rnoiayocTpoBa, MOXKHO, HalIpuMep, 00b-
SICHUTD IleJieOHbIe CBOMCTBA HEKOTOPBIX CEHI0B (O KOTO-
PBIX XOISAT CITyX1), BHIXOI0M U3 HeJP 3e€MJIH ¢JIa00paanoaK-
THBHOTO MPUPOJHOIO ra3a pajioHa, OKa3bIBalolero 0.Ja-
rOTBOPHOE BJUSIHHE HA OPraHn3M. ParanimoHHble CBOKCTBA
TOPHBIX MTOPOJT

K paauanoHHBIM CBOWCTBaM TOPHBIX MOPOJ OTHOCST WX
€CTECTBEHHYIO PaJMOAaKTUBHOCTD, a TaKXke MapaMeTpsbl, OIpe/e-
JISIONIME pacCesiHE U TIOTJIONIEHNEe TOPHBIMU TIOPO/IaMH BHETII-
HEro W3JIy4eHus: Y-JIydyeu, HeUTPOHOB U Apyrux yacruil. Ecre-
CTBEHHAs PaIMOaKTUBHOCTh TIOPOJT 00YCJIOBJIEHA HAJIMUUEM B UX
cocTaBe JIMOO MUHEPAJIOB, COAEPXKAIIUX PaJIUOAKTUBHbIE 3Jie-
meHTsl (ypan U, topuii Th, paguii Ra), mu6o paanoakTHBHBIX

wsoronos kamist (K*%), kanbums, pyoumus, wupkoHus, o1osa,
TeJUTypa, BoJibpama, KoOasibTa, peHUsI U BUCMYTA.

Kpome Toro, psig MuHepasnoB o0nazaeT COCOOHOCTBIO af-
COpOMPOBATh M3 OKPYKAIOIIEH CPeIbl PaJOAKTUBHBIE JIEMEHTHI
Y WU30TOMbI, BCJIEICTBUE YEro HAIMYKE TAKUX MHHEPAJIOB B TIO-
poJax Tak)Ke MOBBIIIAET UX PAJMOAKTUBHOCTb. Tak, MOBbIIIEH-
HOH paIMOAKTUBHOCTBIO CPEI OCAJOYHBIX MOPOJ B pe3yJbTare
COpOIIMY TEMEHTOB 00J1a/1a10T IIMHA U INIMHACThIE CJAHIbI.
[ToaToMy TIpUCYTCTBHE TJIMH B OCA/IOYHBIX TIOPOJax (Harmpumep,
B Mepreisix) yBeJIMYMBaET UX paJOaKTUBHOCTh. [IpoHMKaromas
CMOCOOHOCTH Y-Ty4ell HanmOonbinas. ITydok y-KBaHTOB paauio-
aKTUBHOTO KOOaJbTa ocnadsnsercs B 2 pasa JIMIIb CJIOEM CBUH-
1a toiamuHou 1,6 cM wim amoMuHuA TommmHon 12 cm. Cko-



POCTb MIX PACIPOCTPAHEHUsT MAJIO OTIIMYAETCSI OT CKOPOCTHU CBE-

Ta (He 60ﬂ6€10_2%).

BenuynHa paguoak TMBHOCTH TOPHBIX MOPOJT OIIEHUBAETCSI Ma-
paMeTpoM YIeNbHOM PaJUOAKTUBHOCTU R — KOJIMYECTBOM pac-
najaommxcs B 1 ¢ aromoB B 1 kr Beniectsa. Tak, yaenbHas pa-

JMOAKTUBHOCTb Pagusl COCTaBJseT 3,7+ 1013 ¢ lagr !,

Paccesinue v noroiieHre paguoakTUBHOTO U3Ty4YeHUsI U T10-
TOKa HEUTPOHOB B TOPHBIX MOPOAAX OLEHUBAIOTCS KodhPpuim-
€HTaMU TOIJIOUIEHUs U CeYEeHUsIMU paccesiHusA U 3axBata. [Ipo-
XO[Is1 Yepe3 BEILECTBO, Y-Iy4U TEPSIOT SHEPTUIO BCIIEICTBHE TO-
IJIOIIEHUS] U PaCCesTHUSI.

IMornomeHue y-KBaHTa MPOUCXOIUT B pe3y/IbTaTre TOro, 4To
V-KBaHT BBIPHIBAET JIEKTPOH U3 MEKTPOHHON 00OJIOUKH aToMa,
nepeAaBasi eMy BCIO CBOKO HEPruio ((poroanekTpudeckuii 3¢-
(pexr).

Paccesinue — 310 mepegaya Y-KBaHTOM 3JIEKTPOHY aroma
TOJIbKO YacTu cBoel Hepruu (Komnron-addekr). B pesynbrare
YMEHBIIIAETCs SHEPrvsi KBaHTa, MEHSIETCS HAIPABJIEHUE €ro IBU-
KEHUSI.

B ropHbIX mopojax rnpeoonagaeT paccessHue — IO SHep-
'Y, UOYIIed Ha paccesHue, cocTaBisieT okonmo 90% oOmmx
notepb. [lonHblil K03PUIMEHT MOIIOIEHUs Y-TyYeil paBeH
cymme K03(hpUIMeHToB COOCTBEHHO TMOTJIONIEHUS U PaCCesTHUS.
Yem OoJibllie TIOTHOCTh MTOPOJIbI, TEM CUJIbHEE TOTIONICHUE V-
JIy4en.

Eme ogHo untepecHoe MHeHue. OctpoB bpanaaxra B Kob-



CKOM 3aJluBe, siBjsieTcsl cBAThIM st caamoB [110]. Paspes
UJAET CTPOro MO MPsAMOU JIMHUAU Yepe3 Bech ocTpoB. Cepbli Ka-
MeHb — TPaHWT, YEPHBIA KaMeHb, 10 HEKOTOPHIM TaHHBIM TIO-
X0 Ha IIIYHTUT, KOTOPbIM BCTpevyaeTcsi TOIbKO IokHee Ha 400
—>500 kM. DTOT KamMeHb SIBHO Tporaja 4bs-TO pyKa, TOJBKO
He caaMckas. JlaTupoBka BEIETCA MO PEIMKTOBOMY JIMIIANHU-
Ky — npupoct cocranisier 0,001mm B roa. Ero «Bo3pact» 601b-
e 10000 siet. Y 3TuX KaMHe# 4acTo HaxoasIT 00ropebie KOCTH
JKUBOTHBIX, a B TYHJIpax JepeBbeB oueHb Masio. HekoTopsie ceii-
JIbl CTOSIT MPOTUB BCEX 3aKOHOB (PU3MKH, KAKETCSsl, TKHU Majlb-
1IEM M CKATATCS, HO HET OHU CTOAT ThicsueneTusasMu. CelI0BbIN
koMIuiekc «Mensenp» — okosio 2000 ToHH. YIUBUTEIBHOE CBOU-
CTBO — B paiione 10—15 meTpoB oT 3T0ro0 ceria u Onmxe yMeHb-
IAeTCs Ja’ke COJTHEeYHbIN pajuanuoHHbIil (hoH, mpuMep-
HO HA TPETh.

JonoJiHeHHe J1eJIaeT aBTOP KHUTH, Asiekcanap Maran-
neB. MoKHO BbIJIEJUTH JIBa Mponecca oopa3oBaHus cJa-
00ro pagNMoaKTHBHOIO H3JIyYeHHsI He TOJbKO OT Cei/I0B,
HO M OT JAPYrHUX MErajuToB B BH/ie MEHTHPOB, H MeraJju-
THYEeCKNX KOMILUIEKCOB — SKBUBAJIEHTOB MUPAMU/I, CONIEPKa-
X KBapIl U YCTAHOBJICHHBIX B MECTaX CHUJIbI:

— TEPBBIIA: OT ECTECTBEHHOUN PaJIMOAKTUBHOCTU, OOYCIIOBJICH-
HOW HaJIMYMEM paJiuoakTUBHbIE 35ieMeHToB (ypaHa U, topus Th,

panus Ra), win pagvoakTUBHBIX U30TONOB KaJWs (K40), KaJlb-
1Us1, pyOuivs, IMPKOHMUS, OJIOBA, TEJUTYPa, BoJb(pama, KoOasb-
Ta, pEHUS U BUCMYTA;



— BTOPOM: OT MpOIecCOB Mbe303deKTa; B pe3ysibraTe ITO-
ro Ipolecca IMoj BO3JEUCTBUEM MEXAHUYECKUX BO3/ACUCTBUU
Ha MOJIEKYJTy KPUCTAJIa, OHA B O/IHOM HAITpaBJIEHUU CKUMAETCS,
a B ApYroM HallpaBJIEHUM PACTATUBAETCS, B HAIPABJIECHUU CXKa-
TUSL (POPMUPYIOTCS JIEKTPUUYECKUE 3apsIibl U PA3HOCTh MOTEH-
1IMAJIOB, O] BO3JEUCTBUE KOTOPOTO MPOUCXOAUT IaJIbHEUIINN
0OpaTHBIN MPOLIECC MEXAaHMYECKOTO PE3OHUPOBAHUS KpUCTalIa
KBapIia, 00J1a4aI01Iero YHUKaIbHOW JOOPOTHOCTHIO; B 9TOM MPO-
1iecce MOJIEKYJIbl pa3phIBAIOTCSI, AaTOMBI TIEPEXOISIT B BO30OYKIEH-
HOE COCTOSTHHE, ¥ TIPH BO3BpATe B OOBIYHOE COCTOSTHHE TTPOU3BO-
AT OeTa ¥ raMMa-u3IydeHre. DT ke MPOIeCChl BO3OYKACHHS
aTOMOB MPUBOAAT K M3JyYEHHMIO KBAHTOB CBETa, KaK B JIa3epe,
Y K HAJTMYMIO c1aboro CBeUeHus .

B. Muzus [111]. Psamom ¢ ceiimamut mposIBIISIIOTCS TPOOIIEMBI
¢ (poTO M BUIEO TEXHUKOW, MHOTA 3aCBETKU Ha (poTorpadpusx.
B ocHoBHOM ¢ no1oOHBIMY (hOKycaMu ucciienoBatesb B. Musun
CTOJIKHYJICSl Ha IIaToO ceioB Ha rope BorroBaapa. BepositHo,
39TO BCE CBA3aHO C TEM, YTO KOMILUIEKCHI PACIIOJIAraJIMCh B TaK Ha-
3bIBAEMBIX «MECTAX CHJIbI», MECTaxX, IJie IPOSIBIISIUCH HEOObIU-
HblE CBOMCTBa 3€MJIM, CBSI3aHHBIE C €€ TeOJIOTMYECKUM CTpOe-
HueM. Ha ¢pororpacusix nadiarwaaercsi iBeTHOE cBeYeHHne
BOKPYT OTAeJbHbIX MeCT ceiija. To CBeUeHre numeeT Onm-
KM WJIM 30HBI KEJITOBATOr0, KPACHOBATOTO M JPYTrux 1BETOB. [lo-
BOJIHO YaCTO HA IUIEHKAX, OTCHATBIX B MECTAaX CKOIUIEHUM Ce-
JIOB, TIOSIBJISIIOTCSI «3aCBETKW», HAIpUMep, Ha rope BortoBaapa.
[Ipencrasnser nHTEpEC B3IVIAHYTh HA MAarvio CEW0B C MO3ULIAN



COBPEMEHHBIX 3HAHWI O NIPUPOJE U uesloBeKke. B mepBylo ouve-
peab HEBO3MOXKHO He OOpaTWTh BHUMaHME Ha HEKOTOPhIE aHO-
MaJibHble (PEHOMEHBI, CBSI3aHHbIE C CellaMu, TaKue Kak CyOb-
€KTHBHbIC ONUIYI[eHUsI HEKOTOPOIo MCUXUYeCKOro Bo3eii-
CTBHSI KaK NO3UTHBHOI0, TAK U OTPUIIATEJbHOI0, CTPaH-
Hble MPo0JieMbl, BO3HUKaWIIEe ¢ (hOTO U BHIE0 TEXHHU-
KO, HHOT/1a 3acBeTKHU HA (poTorpadusx. B ocHOBHOM c 110-
JOOHBIMU (DOKYCAMU HUCCJIEIOBATENIM CTAJIKUBAIOTCSl HA ILIATO
ceiiioB Ha rope BorTtoBaapa. YunrteiBass 0COOEHHOCTH Ie0JIOTUr
Kosbckoro mosmyocTpoBa, MOXHO, HAIpUMep, OOBSICHUTb.

HMonmosiHeHUe aBTOpa, AjNekcanjapa MaranneBa. B stoit
KHUT€ Bbl yBUJIUTE HECKOJIBKO (poTOrpacuii C IBETHBIMU IISITHA-
Mu. [Tpoucxoaut 310 B MeCTax HAJIMYMS METaTUTUUECKUX KOM-
IJIEKCOB, B TOM YKCJIe, BHIMOMHSIIOMUX (PyHKIMU nupamu. [Ipo-
UCXOJUT 3TO TOJBKO B MECTax CUJIbl U TOJBKO TaMm, IJi€ €CTh
KBapLecozepkaliye Mmeranutel. Pu3nka 3Toro npoiecca Takopa:
(popmupyeTcs yapTpa3ByK CIOXKHOTO crekTpa. OTaenbHble 4ya-
CTOTBHI WJIA TAPMOHUKH YJIbTPA3BYKa «3BEHST» WU K€ PE3OHU-
pyIOT Ha oObeMax hoToarmapaTypbl U COTOBBIX TeiepoHOB. Bbi-
[JISAMT 3TO TaK: JJIMHA BOJHBI TADMOHUKHU YJIBTPa3ByKa CTaHO-
BUTCSI PAaBHOU WJIM KPATHOM JIJTMHE TIOJIOCTH (poToarmapara uiu
COTOBOTO TeJie(pOHA. DTOrO JOCTATOYHO JJ1s1 BOSBHUKHOBEHUS pe-
30HAHCHOI'O Mpolecca. AMIUINTYJa YJIbTPa3ByKa TaK YBEIMYU-
BAETCsl MPOMOPIMOHATIBHO JOOPOTHOCTU B OOJNACTU pE30HaHCa,
YTO BJIMSIET HA Ipolecc (POTOCEMKHU Y MOSIBIISIIOTCS MSATHA WK
BOJIHBI HA CHUMKAX.



. B.I'yces [112]. Ha HexoTopbix ¢poTorpadpusix nzodpaxe-
HUSI CEUIOB TMOJYYalOTCSl Pa3MbITBIMU, KaK OYITO MPOMCXOINT
MeJKasi BUOparysi KaMHew.

Kak nmpaBuiio, B 3THX MecTax HAYMHAET aBaTh cCOOH
M@ poBast TEXHUKA: KaMePbl, alllapaThl, 4aCbl, KOMIIbIO-
Tepsl [113]. [IposBisiorcs pa3nuyHblie UCKaXeHUs B (PUKCUPY-
eMbIX IUPppoBbIX U poTon300pakeHusiX. [TOMBITKY 3aperucTpu-
pOBaTh Kakue-IMOO MPOSIBIECHUS SMEKTPUUECKUX MM MArHUT-
HBIX TIOJIEH C TOMOIIBIO OOBIYHBIX TPUOOPOB — HU K UeEMY He MpH-
BOZAT. 3aTO MPEKPACHO MPOsBIIsieT ceOsi 0ObIuHast OMopamKa —
YCTOMYMBO OTKJIOHSIETCS WJIM BpalaeTcs B Ty WM MHYIO CTO-
poHy. 1 Bce 3Tu nepeuucieHHble MPU3HAKU CBUJETENHCTBYIOT
JIIITH 00 OTHOM — 371eCh AHOMAJIbHOE MECTO, 3/1eCh MHTEHCUBHBII
BBIXOJl SHEPTUH, MPOJOIbHO-BOJIHOBOTO U3Ty4YeHHS.

Crnenyer BCIIOMHUTD, YTO BpeMeHaMu, BO3Jie nupamMu, [ 'u-
3bl, TeoThyakaHa U B IpyruX MecTax, BpeMEeHAMU TaKXke OTKa-
3bIBaeT JJEKTPOHHAs ammaparypa. [Ipoueccs B 3TUX MNU-
paMKIaX aHAJIOTMYHBI, TaK KaK B UX OCHOBE TAK)KE METaJUThI
C Mbe30MaTepuaJaMy, U OHU TaKKe YCTAHOBJIEHbI B MECTaX TeK-
TOHMUYECKUX PA3jIOMOB M MecTax CUbl. UTO ke Takoe «Bpeme-
Hamu»? OO 3TOM NHMCaIM MHOTHE MCCIIeA0BaTe N, YTO IPOIeC-
Chl BO BCEX METaJMTUYECKUX OOBEKTaX 3aBUCAT OT JIHS U HO-
YM, OT JIHEN PaBHOJEHCTBUSI, BPEMEHHU COJIHIECTOSIHUSA U (pa3bl
JIyHbI, OT CUJIbI TIpoTyOepaHiieB Ha conHie. IlpuynuHoil Bpe-
MEHHBIX SIBJICHNH SIBJISIETCS, BO-IIePBBIX, pe3K0oe N3MeHe-
HHe aMILIMTYbl M 4aCTOTHI INIaBHOT0 pe3oHaHca Illyma-



HA, C KOTOPbIM CBSI3aHbl CECMUYECKH OIACHbIE 3BYKOBbIE BOJI-
HBI, Y, BO-BTOPBIX, BO3JIEUCTBHE JONOTHUTEIbHBIX HOHU3UPYIO-
IIUX M3JIyYeHU! OT COJIHIIA U KOCMOCA.



OTcyTcTBHE pacTeHHl MOOJIU30CTH
OT MEraJMTOB H YIJIOBOE PACIIOJIO;KEHHE
OTAeJbHOH PACTUTEJbHOCTH

Bosne oTaenpHbIX METraauTOB M METAIATUYECKMX KOMIUIEK-
COB, B TOM YHCJIe, BRITOMHSIOMMUX (DYHKIMY TpaMuz, HaOJTo1a-
I0TCS1 00JIACTU OTCYTCTBHUSI PACTEHHM, «JIbIChie TOpbl» [111]. DTn
MECTa 4aCTO CTAHOBUJIMCh CAKPAJIbHBIMU TOUKAMU MHOTMX Hapo-
J0B Mupa. JIOBOJIBHO 4acTO MOKHO BUJETh, YTO MECTA O], CEU-
JaMH, MEHTUPaMH U CKaJIbHUKAMHU HE 3apaACTalOT MXaMH.

B npyrom ciydae, orpoMHbIM Celf, B BUJE IOCTaBJIEHHOIO
Ha peOpo KyOMUYEeCKOro KaMHsl, HEyCTOWYMBO OaJIaHCUPYIOIIIETO
OIMUPAsICh Ha HEOOJBINON BaTyH, OKA3bIBAET HEKOE BO3JCHICTBUE
Ha TPaBy, PAaCTYILYIO [10]] Er0 YKJIOHOM ITPUMEPHO B METPE OT Ca-
Moro Meranura. TpaBa pacTeT 1oj yrjioM, KOMpys HaKJIOH CEeu-
1a, Kak OyATo e€ pocT UAET BIOJIb HEKUX TMIIOTETHYECKUX «CH-
JIOBBIX JIWHUI» BastyHa [ 111]. Hanmpumep, Ha cKJI0HE HEOOMBIIION
COIIKM B IIeHTpe KoJbCKOro nosyocTpoBa MMEETCS] HECKOJIBKO
CTPaHHBIX CEWI0B BOKPYI KOTOPBIX HE pacTeT Arenb. B TyHape
MOKHO BCTPETUTDH MOAOOHBIE MPOIUICHINHBI, B KOTOPbIX MHOTA
3aCTaMBAETCA BOJA U IO 3TOM IIPUYMHE MOX HE PacTeT, OCTaB-
JI151 KAMEHHUCTOE WM rpyHTOBOE AHO. Ho B JaHHOM cityyae cei-
Ibl CTOAT HAa HAKJIOHHBIX TUIOCKOCTSAX CKAJ M CKOIUIEHUEM BObI
CJIO)KHO OOBSICHUTH TaKUE MECTa, Jpyrue KaMHH, PacrosioKeH-



HbIE PSIIOM C 3TUMHU CEI/IaMU 3aTSHYThI [0 OCHOBAHUIO TJIOTHBIM
CJI0EM MXOB U SITOJTHHKOB.

JIOBOJIbHO YacTO MOKHO BHJIETh, YTO MECTa IOJI CeiaMu,
MeHTMpaMi, CKaJbHUKAMH U PSJIOM He 3apacTalT Mxa-
miu. KoHeuHo, B cllyuasix pacrioioXeHUsl CEH/IOB Ha CKajlax 3To
BIOJTHE OOBSICHUMO, HO, KOTJIa CEHJ] CTOMT Ha TIOJTHOCTBIO 3aPOC-
el ckajie U BOKPYT Hero oOpa3oBaHO HE 3apacTaloliee IMpo-
CTPAHCTBO 3TO BBI3BIBAET MBICJIM O HEKOTOPOM BO3JICUCTBUM.

Bripoyewm, ceiiibl 1 MEHTHPhI MOTYT OKa3bIBaTh CTPAHHOE BO3-
JIEVICTBUE HE TOJIKO HAa PACTUTENIbHBIN MOKPOB, HO M HA CKAJIbI.
B HekoTOPBIX MeCcTax MOKHO YBHJIETh CHJIbLHO pa3pylieH-
Hble CKaJbHbIE TEPPAaChI, IJie HA OJHOM €MHCTBEHHOM IIEJIOM
MeCTe OKa3bIBaeTCs, MPUTIOAHATHIN Ha TPH MTOJICTABKM CEMjI, Be-
COM OKOJIO 3 TOHH. MOXXHO TIONpoOOBaTh 3TO OOBSICHUTH TEM,
YTO JIpEBHUE CO3/IaTeJU MIOCTABUJIM Celijl UMEHHO Ha MeCTe CKa-
JIbI, YIEJIEBIIIEM TIOC/Ie 3eMJIETPSCEHUS, HO OCTAeTCs HETOHSIT-
HBIM KaK TaKOW OCTaHell MOT YIIEJNETh OT JaJbHEeUIero oopy-
IIEHUsI, BeAb CEIJI, CBOMM BECOM CO3/1aJl HA HEro JOMOTHUTEIIb-
HYI0, HEMaJIyl0 Harpy3Ky Ha paspymatolryiocs nopony. [Ipeaa-
HUS TPaBBl U CEHJIbI BCE-TaKU CIIOCOOHBI OKA3bIBaTh HEKOE BO3-
JIEWCTBUE HAa YeJIoBeKa M OKPYKAIOIIYIO Cpey.

Pa3bsicHenne gaer aBTOp, AJjekcanap MaraHues.
KBaprieconepskaiiiue MerajamThl, yCTAHOBJIEHHBIE B MECTaX CHJIBI,
(hopMUPYIOT HECKOIBKO BUOB U3TYUYCHHIA:

— uH(pa3ByKOBOE,

— HU3KOYACTOTHOE,



— YABTPa3BYKOBOE,

— 3JIEKTPOMAarHUTHOE,

— cnaboe MOHMBUPYIoIee U3TyYeHue,

— cOOCTBEHHOE MarHUTHOE MOJIE.

BiusiHue Bcex 3TMX BUI0B U3JTyYEHUI XOPOILO U3Y4YEHO B CO-
BpeMeHHOU (pusuKe. MHppaHU3K0Ee 1 HU3KOYACTOTHOE U3JTy4de-
HUE HE MEUIAIT POCTY pacTeHWH. YJIbTPa3BYKOBOe H3Jy4Ye-
HHEe, HA000POT, CIJILHO BO3/1€liCTBYeT HA OKPY-KAIOILYI0
cpeay. MonHOCTb yJIbTpa3ByKOBOI'O M3J1yY€HHs CUJIBHO MEHS-
ercsi, GoMbIIe THEM, U B HECKOJIBKO pa3 MEHBIIE HOUbIO, 3aBUCUT
OT COJIHLIECTOSIHUS U AHEN paBHOJIEHCTBUS. B oTaenbHble nepu-
O71bl BpPEMEHH aMILTUTY/Ibl YJIbTPa3ByKa HACTOIBKO OOJIBIINE UTO
paspyuiaeTcs cucrema pocra pacteHuil. Kak pesyasrar, BOKpyr
CeW/IOB He pacTyT MXH U Apyrue pactenus. O0macTb «oOmbice-
HUS1» MOJYEPKUBAET U TOBOPUT B MOJIb3Y YJIbTPa3BYKOBOI'O U3ITY-
YEHUs, TaK KaK yJIbTPa3ByK BBICOKMX YacCTOT PacIpOCTPAHSET 5
NPSMOJIMHENHO, M aMILIUTY/Ia CUJIBHO YMEHBILIAETCS OT PaccTo-
siHUSA. VIMEHHO TI0O9TOMY «JIBICHIMI» OKa3bIBAIOTCS ONVDKaWIIITe
30HBI.

He Bcskoe ynpTpa3BykoBO€ BO3/IEMCTBUE OTPULIATETIBHO BO3-
JEWCTBYET Ha pacTeHus. Bce e0 B MOIIHOCTH YJIbTpa3BYKO-
BBIX KOJIEOAHWI Ha €AMHMILY TUIOIIAAM, KOTOPYIO eIlie Ha3bIBAIOT
MHTEHCUBHOCTBIO YJIbTPa3BYKOBbIX KosieOaHuil. [IpumeHnsiemyio
B (pU3MOTEPANIEBTUYECKON U KOCMETOJIOTUYECKOU MTPAKTUKE MH-
TEHCUBHOCTb YJIbTPA3BYKOBbIX KOJIEOAHUI YCIOBHO MOPA3IeIs-
10T Ha:



— manyo (0,05—0,4 Br/cm?)

— cpeonroro (0,5—0,8 BT/CMZ)

— 6oavuyio (0,9—1,2 Br/cm?)

B nutepatype [291] yka3biBaeTCsi HHTEHCUBHOCTD YJIb-
TPa3BYKOBBIX KOJI€OaHN, KOTOPasi MPUBO/INUT K pa3pyIe-

& 2
HHIO pacTeHmuii, 3Ta BeJuunHa — 6ojee 1 — 2 Br/em”.
[Tpy BO3IECHCTBMM WHTEHCHBHBIX YJIBTPa3BYKOBBIX KoJjeOa-

Huit Gonee 1...2 Br/em® HaGmomaercs 3(pdexT, HazbIBaeMblii
YABTPA3BYKOBOW KaBuTalyed. KaBUTallMOHHBIE ITy3BIPBKH CO-
BEpLIAIOT MyJIbCUPYIOIIUE KoJeOaHusl, TPUBOISIINME K aKTUBHOM
JIOKAJIbHOM Cpeibl U K pa3pyLUEHUIO CTPYKTYpbl PACTEHUN.

B ceiiax yka3zaHHasi MHTEHCUBHOCTD YJIbTPa3BYKOBBIX WU3JTy-
JeHuid 6oree

2 Br/cM® HOCTUraeTcsi B 30He MPSMOI BUIMMOCTH Ha PaccTo-
SIHAU He Oosniee 3-X METpOB OT MOBEPXHOCTH ceiina. iMeHHo mo-
TOMY HaOJTIONIAI0TCST «JIBICHIe» 30HBI 0e3 pacTeHUil B HENOCpe -
CTBEHHOU OJIM30CTH OT KAMHEWN CEeN/Ia.



HckpuBJeHHBIE epPeBbsl PAAOM
¢ MerajJJuTamu, coJiep:KaluMu KBapiy

Nuecca Kyasizkesa [114]. Mbl 3ameTrm, 9ToO TaMm, TIE CTO-
AT OONBIINE CEHIBI, PAAOM 00A3aTEJbHO CTOUT CHJIBHO HC-
KPHUBJICHHbIE JiepeBbsi. BO3MOXHO, ceil/ibl CTABUIM B TEX Me-
CTax, Ijie aHOMAJILHO OOJIBIIION BBIXO] «TSIKEJION SHEPTUM», €CTe-
CTBEHHO, UTO 9Ta SHEPrusi TaK BJIUsIET HA JEPEBbSI.

B. Mu3un [111]. 3akpyuyeHHbIE B y3Jibl J€PEBbs BCTPEYAIOT-
cs1 He TOJIbKO Ha rope BorToBaapa, HO u B Apyrux mecrax Kape-
i 1 Mypmana. Beirisiisit onu oueHb 3(p(peKTHO U MOUTH Bee-
ra pacTyT Ha CKaJjax.

Puc. 2. CkpyueHHbIe JiepeBbsi B 00J1aCTH, IJie PacrioiOKeHbl



MerajuThl ¢ kBapiem [111]

B OCHOBHBIX YacTSX TeONaTOreHHBIX 30H, OOYCJIOBJIEHHBIX
DIyOOKMMHM Pa3lioOMaMU, AE€PEBbsl YChIXAIOT, a HA IPAHUIIE ITUX
30H, HaJl BOHOHOCHBIM TOPU30HTOM B Ipeesiax y3JIOB KapKac-
HOW CETHU MOT'YT ITPOU3PACTaTh MOIIHBIE IEPEBbS C U3MEHEHUSI-
MU Ha CTBOJIaX (Oyrpamul M HalUIENIKaMH), YTO XapaKTepHO JIJIs
Tonosieit. [list Beipociix 6epe3 B 30He eCTBUSI CEUI0B, XapaK-
TepHbI KpUBbIE CTBOJBI [115].

Pa3bsicHenne naet aBTop, Asekcanap Marannes. Me-
TaJIMThl, COAEpXKAlIMEe KBapll U YCTAaHOBJIEHHbIE B MECTE CHU-
Jbl, (POPMUPYIOT HECKOJIBKO BUJOB M3JIyueHUil. BiausiHue Bcex
9TUX BUJOB U3JYYEHUI XOPOILIO U3YyYEHO B COBPEMEHHOM (pu-
3uke. VH}paHW3Koe U HU3KOYACTOTHBIE BOJIHBI HE MEIIAIOT
pOCTy JiepeBbeB. YJIbTPa3BYKOBOe€ H3JIydyeHHe, HA000pOT,
CIJILHO BO3/1efiCTBYeT Ha OKPYKaKOIIYyI0 cpeay . MOIIHOCTb
YIBTPA3BYKOBOTO M3IIyUSHUs] CHIIBHO MEHSIETCsI, OOJIbIIe JTHEM,
Y B HECKOJIBKO pa3 MEHbIIE HOYbKD, 3aBUCUT OT COJHLECTOSI-
HUS U JIHEW paBHOJECHCTBUs. B oTaenbHbIe B IEpUodbl BpeMeH!
AMIUTUTYAbl YIbTPa3ByKa HACTOJIBKO OOJBIINE YTO HAPYIIAETCS
U JJaKe pa3pyllaeTcs CUCTeMa pocTa JepeBbeB. B pesynbrare Bo-
KPYTI CEMJIOB PACTET MAJIO IEPEBBEB, a T€, KOTOPbIE €CT UMEIOT
MIPUYYIJIUBO UCKPUBJIEHHBIE BETKU U CTBOJL.

B nutepatype [116] yka3biBaeTCsi HHTEHCUBHOCTD YJIb-
TPa3BYKOBBIX K0JIeOaHMIl, KOTOPasi IPUBOJAUT K MOJHOMY
pa3pylieHHI0 pacTeHN, 3Ta BeJuunHa — 6oJiee 1 — 2 Bt/



em?. Yactnunoe pa3pylieHne WJIH YacTHYHOE BO3Jel-

CTBHE NMPOHMCXOASAT NPH MOJSIX, NpUMepHO, oT 0,5 1o 1 Bt/

CMZ.

B ceiiax u MeHTMpax ykazaHHasi ”YHTEHCUBHOCTD YJIbTpa3By-

KOBBIX n3nydyennit 0,5 — 1 Br/cm? JOCTUTAETCSl B 30HE MPSIMOMN
BUJUMOCTU Ha paccTtosiHuu A0 10 — 20 MeTpoB OT MOBEPXHOCTHU
ceitia. IMEHHO 103TOMY UCKPUBJIEHHbIE JIEPEBbsl U KyCTAPHUKHU
HaOMoJa0TCs B 30HE, He npeBbimnaninei 10 — 20 MeTpoB OT Kpas
cenja.



MargsuTHbIe aHOMAJIHN

Bosm3u mMerajuToB mccieg0BaTe/ il NOCTOSIHHO OTMe-
YAlT OTKJOHEHHsT MarHUTOMETPOM OT eCTeCTBEHHOro
¢domna [117].

Kpome OMONOKAIIMOHHBIX OTKJIOHEHWH, ceijbl BoTToBa-
apbl ABJSIIOTCSI U MCTOYHHUKOM MArHUTHON aHOMAJUM
[111] — cTpenka koMIaca BOKPYT 3TOro ceiia OyKBaJIbHO JBH-
KETcs Mo Kpyry. SIBiseTcs 1M caM KaMeHb MarHMTHOM aHOMa-
JIMeW WK TPOCTO MOCTaBJIeH HaJl HeW OCTAeTCsl HEBBISICHEHHBIM,
HO caM (paKT HaBOJWT HA MBICITb O TOPA3/I0 OOJBIIKMX TTO3HAHM-
SIX TPEBHUX IIaMAaHOB, B TOM YHCJI€ U O MAarHUTHBIX CBOMCTBAaX
3emin. BeposiTHeil Bcero oObsicHeHre (heHOMEHOB CEHJIOB Jie-
KUT B CUHTE3€ HECKOJIbKMX HalpaBJIeHUN — BO3JEUCTBUU OCO-
OBbIX TEOJIOTMYecKuX (haKTOPOB, BJAMSIHUU (POPMBI H pPacmo-
JIO’KeHHsI Ha MCUXHUKY YeJOoBeKa U Mpupoay . BronHe Bo3-
MOXHO, 4TO BO3JIEHCTBHE re0JIOrMuecKux (hakTOpOB COUETATIOChH
C KaKUMHU-JTUOO0 KOCMUYECKUMU puTMamu — (pazamu JIyHsI, paB-
HOJIGHCTBUSIMU, MHOTOJTHEBHBIMU TIOJISIPHBIMU 30PSIMHU, U CIIEIIH-
aJbHO YCUJIMBAJIOCh CEeWJaMM, KaKk HEKUMHU JOUCTOPUYECKUMU
TEeXHUUYECKUMH YCTPOUCTBAMHU.

BuojsokanmnonHbie uccaeq0BaHusl, NPOBe/IeHHbIE KaH-
quaarom meaunuHckux Hayk C. H. 3eseHnoBbIM y ceii-
JIOB pacroioxkeHHbIX B parione Ceiino3epa B JIOBO3epCKUX TYH I-
pax, TMO3BOJIWJIY BBISIBUTh HATTMUME TaK HA3bIBAEMBIX «I€0aKTHUB-



HbIX 30H» [118]. BOKpyr ceiiioB 1 METaJIMTOB CYILECTBYIOT 30-
HBI JUamMeTpoM 2.5—3M, B KOTOPBIX OTKJIOHSIIOTCSI OMOPaMKH,
HO O YeM 3TO roBOpuUT? Bcero Jmiib 0 TOM, YTO KYJIbTOBBIM Ka-
MEHb PACMIOJIOKEH Ha [IEPECEUEHNH ITOJ3EMHBIX BOJAHBIX [TOTOKOB
WIN 0 4eM-TO OosbinieM? BronokalmoHHble UCCeqOBAHMS TI03-
BOJIAIOT YKa3aTh OTIMYME OT (POHA, HO OTJIMYUS «YEr0», CKa3aTh
CJIOKHO, MOKET OBbITh PEaKIMM CAMOTO OIepaTopa Ha KaMeHb?
Buonokalvs akTUBHO MCIIONb3YETCs MPU UCCIIEIOBAaHUM Mera-
JIUTOB, HO OOBSICHEHUSI OTJIMUMH ITOKa3aTesiel «oT (hoHa» He CH-
CTEMHBI U 4acTO MpOoTHBOpeurBbl. HO B Tak Ha3bIBa€MBbIX aHO-
MaJIbHBIX 30HaX («MECTax CHJIbI») TAK)Ke BCTPEUYAIOTCST HE TOJILKO
CeMJIbl, HO UX «CITyTHUKU» I'ypUM, KAMEHHbIE IMPAMUJIKU BCTPe-
4aloTCs He TOJIBKO Ha pycckoM Cesepe u B Kanazne, HO 1 Ha Ypa-
Jie (B TOM 4YMCJIE B U3BECTHOM NEPMCKOM aHOMAJIBHOW 30HE, IJ1e
OHH PAaCIONIOKEHbI B BEpIIMHAX BOOOpaXaeMOro paBHOOEApEH-
HOT'O TPEYyroJibHUKA, 00pa3ysi reoMeTpruecKylo purypy) u B ['u-
Manasix [34].

Hccnenosarenm celJoB U KOMIUIEKCOB METAJIWTOB HAa TIO-
pe BoTrToBaapa ykaspIBaloT Ha OellleHOe KpydyeHHe CTPeJKH
kommaca [119]. MHorue Merajiuthbl TaMm CoiepKaT KBaplLIUT.

Ilosicnenue pgaert aBTOpP, ANekcanap Marannes. Ksap-
[T — 3TO MUHEPAJT, y KOTOPOr0 OYEHb OOJNBINOE CONepKaHue
kBapia — 10 80 — 90%. ITpu Takom OrpOMHOM €ro COAEepPKAHUU,
B nporiecce nbe303¢dexra GopMUPYETCS] MOIIHBIN MTOTOK YJlb-
Tpa3Byka. BozOyxmaonmm Bo3aercTBUEM i The303¢deKTa
ABJIAIOTCSA YIPYTUe CEUCMUYECKHE BOIHBI, U3BJICKAEMBIC U3 3€M-



yu. Tak kak BorToBaapa — MeCcTo OrpOMHOM CHJIBI M IIPOXOK/Ie-
Hud cuioBor cetku MIC3 wm Pycckon ceTku, To mporece Bo3-
OyxJieHus be303((PeKTa 3HAUUTEIEH.

Hanee u3 nmuteparypsl [119]. Cnenpanuctsl, Biaaaewoiuye Me-
TOIIUKOM «JIECOBOJICTBA», IPUEXaJI OTpadaThIBATh U COBEPIIICH-
CTBOBaTh CBOM mpueMbl B BorroBaapel. OnuH 13 HUX IpUBE3
¢ co00ii creMalibHO U3roTOBJIEHHbIE TPOBOJIOYHBIE paMKU. B3siB
UX, OH HaNpaBWJICS HA UCCJIEJOBAHME KAMEHHBIX COOPYKEHUI
B OKPECTHOCTSIX TOpbl. Pe3ynbTar, Kak cieayer U3 UTOrOBbIX Ma-
TepHrajIoB, ObUT OJHOBPEMEHHO W TIOPA3UTEIbHBIM, W JOBOJBHO
60sie3HeHHbIM. OOXKHUT AN yAap, TPOU3BEACHHbII HEKOEH CH-
JIOH, TIPOIIIEN MO ero pykam, cOpocHi ero Ha 3eMJII0 M JIUIIUI
co3Hanus. Korma on npuiien B cebs1, TO MOYyBCTBOBAJI, UTO Py-
KU MApaTM30BaHbl; MOJTHOCTBIO BOCCTAHOBUTH UX MOJBUKHOCTh
Y/1AJI0Ch TOJIBKO MECSII] CITCTSl.



Teopus aBTopa, Anekcanapa
MaraHneBa, 0 BOSBHUKHOBEHHUH
MArHUTHBIX aHOMAaJIUH
B 00J1aCTH 00JILIINX MEraJuToB

ITo onpeneieHn0, MarHUTHOE TOJI€ MOXET CO3/1aBaThCS
TOKOM 3apsiKEHHBIX YacTHUIl /WM MAarHUTHBIMH MOMEHTAMU
9JIEKTPOHOB B aToMax. KpoMe 3Toro, oHoO BO3HHMKAET B Pe3yJib-
TaTe U3MEHEHHsI BO BPEeMEHH 3JIeKTpruIeckoro moJisa. Mccnemo-
BaTe I HEOJHOKPATHO MHCAIA O OMOJIOKAIIMOHHBIX UCCIIE/IOBa-
HUSX BO3JIE CEWJOB, IJIe PAMKU MHTEHCUBHO Bpamiaiuch. Kpo-
Me TOrO, MTPOBOIUIOCh MHOTO MCCJIEIOBAHUI C KOJIBIIAMH U OT-
BeCcaMH Ha HUTOYKaX, KOTOPBIE TaKXke YKa3bIBaIM Ha HAJMYHeE
MArHUTHBIX aHOMAJIHil BOJN3H ceiiioB. CTpeJKn KoMma-
COB O€elIeHo BPalaJuch.

CyIIHOCTh BOBHUKHOBEHU I MATHUTHBIX AaHOMAJIMH B 00J1aCTU
CEeIOB OCHOBaHA Ha COYETAaHWHU JBYX CBOWCTB: Mbe303(dekTta
Ha Mbe303JIeMEHTAaX,, COJIEPXKAINXCs B MAaTepUasiax ceiaa U u3-3a
HaJIMYMs BKPAIJICHUI U MPOCIOEK OKUCEH kejie3a U JPYyrux co-
enuHeHuni heppomarHeTUkoB. [IporieHTHOe conepkaHue OKUcen
JKeJie3a B MaTepuaiax CefIoB COCTaBIISIET, B cpeHeM, 2% — 6%.

B nmreparype nuniyt o ToM, 4TO B ITpouecce Mmbe303¢pdek-
Ta MPOUCXOOUT Tpoliecc nonspuzauu. [Ipu atom, mo sHepre-
TUYECKUM YCJIOBUSIM, JUIIONN COCEIHUX 3JIeMEHTAPHBIX S4YeeK



Marepualia yropsJoYUBaIOTCs 1Mo 00NACTsM B OIMHAKOBOM Ha-
IpaBJIeHUH, 00pa3ysl TaK Ha3bIBaeMble JOMEHBI C HAIIPABJICHHbI-
MU MarHUTHBIMUA MOMeHTaMu. PaccMoTpum 3TOT npotiecc 6onee
MOAAPOOHO.

Tonbko mocne Tak Ha3blBAEMOrO Ipolecca MOJsSpU3ali,
B KOTOPOM TpPU HAJIOKEHUU CUJIBHOTO 3JIEKTPUYECKOro MOJs
MIPOUCXO/IUT BHIPABHMBAHUE BO3MOKHO OOJIBIIErO YUCIA JIOMe-
HOB MapaJUieJIbHO JpYyr APYTY, YAAeTCsl UCIOJIb30BaTh MbE30-
JEKTPUUECKHE CBOMCTBA JIEMEHTAPHBIX SUEEK.

JlomeHOM Ha3bIBaeTcsl MUKPOCKONMUECKask 00JacTh, BHYTPU
KOTOPOI MarHUTHbIE MOMEHThl OPUEHTUPOBAHBI B OIHOM Ha-
npaBjieHUH. MarHUTHBIE IOMEHBl — 3T0O MUKPOOOJIACTH C OJIHO-
POAHOM HaMarHUYEHHOCTBIO.

OOBIYHBIN KYCOK KeJie3a, KaK MPaBUjIO, He HAXOAUTCS B CO-
CTOSIHUM MarHuTa, Tak Kak BeCh ero oObeM MOJe/ieH Ha Takue
MeJIKMe MUKPOCKONUYEeCKHe OONacTh, B KaXJIOW U3 KOTOPBIX
CBOE HarlpaByieHe HaMarHnueHHOCTU. [103ToMy Bce MarHUTHbIE
MOMEHTBI BCEX JOMEHOB B3aMMHO KOMIIEHCHUPYIOT JIpYyr JIpyra
¥ TIOJTyYaeTCsl, YTO B OOBIYHOM COCTOSTHUM (hepPOMArHeTHK B Iie-
JoM He HamarHuyeH. COBEpILIEHHO JIpyroe Jeso Mpu HAJTMYUU
BHellIHero snekTpuyeckoro nons. Ilox geiicrBuem BHemiHe-
ro JeKTPHUYECKOro MoJisi MAarHUTHbIE MOMEHTBI JJOMEHOB
OPHEHTHPYIOTCSI B O/IHOM HamNpaBJieHHu. A oTKyjaa OepeTcst
anekTpruyeckoe nosie? Ot npsiMoro nporecca nbe3odddexra!l

CBsa3b 311€Ch TaKasi: MErajauThl YCTAHOBJIEHBI B MECTaX CH-
JIbl C BO3MOKHOCTSIMU TIO BBIKAUMBAHUIO OFPOMHBIX MOIITHOCTE



YIPYIUX 3BYKOBBIX BOJH M3 3eMJId. DTU BOJHBI BO3JEHCTBY-
I0T Ha ME303JIEMEHTHI, COAepKalecs B CeiJie, 3TO KPUCTAIUIbI
KBapla 1 KajbuuTa. [lanee B mporuecce Npsmoro nbe3o3pdex-
Ta B 9TUX KpUCTaJIax (pOpMHUPYeTCs 3apsiibl U Pa3HOCTh MMOTEH-
1IMaJIoB B Kaxkaon mosekyse. [lo neiictBuem 3toro chopmupo-
BAHHOT'O IEKTPUYECKOTO MOJIsl, JOMEHBI, Y KOTOPHIX MATHUTHBIE
MOMEHTBI ObLTM XaOTUYHO HAITPABJICHbI, CTAHOBSITCSI OPUEHTUPO-
BaHHBIMU B OJIHOM HallpaBJIeHUU.

[Tpu HachlIieHM HAMArHUYEHHOCTH (DAaKTUIECKU BECh 00pa-
3e1] MPEe/ICTaBIIsIeT COO0 OMH eUHCTBEHHbIN JOMEH C Ha-
NMPaBJeHHbIM MArHUTHLIM MOMEHTOM. VIMEHHO OT 3TOro
U NMOAABJISIETCS] AaHOMAJIMSI MArHUTHOTO noJist . [Ipu ycrpane-
HUH BHEIITHETO JIEKTPUIECKOro moJisi, oopasell (peppomMareTv-
Ka CHOBA pa30MBaeTcsl Ha JIOMEHBI C XaOTUYHO HAIPABJICHHbI-
MU MarHUTHBIMU MOMEHTAaMU, HO MOTHOCTHIO HE BOCCTAHABJIMBA-
€T BCIO CBOIO TIEPBOHAYANIbHYIO TIOMEHHYIO CTPYKTYpPY M3-3a MPO-
niecca rucrepesuca. [ToaTomy Marepuan ocrtaercsi YaCTUYHO Ha-
MarHu4eH B COCTOSIHMM OCTaTOYHON HAMarHWYeHHOCTH, TO €CTh
CTaHOBUTCS TIOCTOSIHHBIM MarHUTOM.

JloMeH — MakpocKonuuecKas 001acTb B MArHUTHOM MaTepH-
ajie, B KOTOPOW OpHEHTAIMs BeKTOpa CIOHTAaHHOW OJHOPOAHOM
HAMAarHUYEeHHOCTH OTIPEJINICHHBIM, CTPOTO YIOPSIOUEHHBIM 00-
Pa30oM MOBEPHYTA WM CIBUHYTA, TO €CTh MOJISPU30BaHA, OTHO-
CHUTEJILHO HAITPaBJIEHUI COOTBETCTBYIOIIETO BEKTOPA B COCEIHUX
nomeHax. JloMeHsl — 3T0 00pa3oBaHus1, COCTOSIIINE U3 OTPOMHO-
IO YKCJIa YIOPSAOYEHHBIX aTOMOB U BUJMMbIE UHOT/IA HEBOOPY-



JKEHHBIM TJIa30M.

JloMeHBI CyIIECTBYIOT B (PEPPUMArHUTHBIX, CETHETOJIEKTPU-
YECKUX KpHUCTa/ulax U APYrux BellecTBax. Takuwe BemiecTBa
cojJiep:karcsi B MaTepuaJjax MerajuToB B BHJe BKpailje-
HIH U NPOKUJIOK OKHUCEH, 3aKucell ;keJjie3a u Apyrux gep-
POMarHeTHKOB.

CrienmasibHbIe OIBITHI, POBEACHHbIE e ['aazom, nokaszaiu,
4yTo (heppoMarHeT3M OOYCIIOBJIEH CITMHOBBIM MAarHUTHBIM MO-
MEHTOM 3JIEKTPOHOB, a He UX OpOMTAJIbHBIM JIBHXKeHHeM. [Tpu-
9yeM B 3TUX BEIIeCTBaX 00pasyloTcs Iejibie 00MacTy (JIOMEHbI),
B KOTOPbIX HE CKOMIIEHCUPOBAHHBIE CITMHOBBIE MOMEHTHI OPUEH-
TUPOBAHbI B OJJHOM HarpapjieHuu. [Ipu OTCYyTCTBUM BHEIIHErO
MEKTPUUYECKOTO WJIM MAarHUTHOTO TOJIsl JOMEHbl OPUEHTUPOBA-
Hbl XaOTUYECKH, a IPY HAJIO)KEHUU BHEITHETO T0JISI OPUEHTUPY-
I0TCSl B/IOJIb HETO.

B otaenpHbIX JOMEHAaX MarHUTHbBIE MOJIsT UMEIOT pa3iMyHbIe
HampapjieHuss U B OOJIBIIIOM KpHCTAJIIe B3aMMHO KOMITEHCH-
pyoT apyr npyra. [Ipu BHeceHun eppuMarHUTHOrO 0oOpasia
BO BHEIIHEE IEKTPUUYECKOE WK MATHUTHOE M0JIE, TPOUCXOIUT
yHOpsAAOYEHUE OPUEHTAIlMM MAarHUTHBIX TOJIEN OTAEbHbIX J0-
MEHOB.

C yBenmyeHreM MarHMTHOW UHIYKIIMHA BHEIIIHETO IOJIs BO3-
pacTaet CTerneHb ynopsiIO4eHHOCTH OPUEHTAIIMM OTJEJIbHBIX JO-
MEHOB — MarHWTHasi MUHAYKIMs Bo3pactaer. [Ipu HekoTropom
3HAYE€HWHU VUHYKIMU BHEIIHETO MOJIsl HACTYNAET MOJIHOE YIOpsi-
JIOYEHUE OPUEHTALIMH JJOMEHOB BO3PACTAHUE MAarHUTHOW UHTYK-



MU [TPEKpaIaeTcs. DTO SABJIEHUE HA3bIBACTCS MAZHUMHbBIM HA-
CbUYEHUEM.

I'opHble mopoabl, aTOMbl KOTOPBIX 00JaJAl0T MarHUTHBIM
MOMEHTOM ITpY OTCYTCTBUM BHEIIIHETO I10J1s1, HA3bIBAKOTCSI Ma-
pamarHetukamu. OJHaKo B 1IeJIoM oOpasell napamarHeTuka
IpY OTCYTCTBUM I0JIs1 HE HAMarHU4YeH BCJIEJICTBUE XaOTUYHOIO
pacrnpezieieHls B HEM MarHUTHBIX MOMEHTOB OT/IEJIbHbIX aTo-
MOB. JINIIb NpH BHECEHHUH NMapaMarHeTHKa B MarHUTHOe
1oJie ero JAUIOJU OPHEHTHPYHTCSI COO00pPa3HO MOJI0 M,
cjeqoBarTebHO, 00pa3el; HaMarHnunBaetcs. Takoe mar-
HHUTHOe noJie chopmupyercs oT peppoOMarHeTHKOB THUIIA
OKICH ’KeJie3a, BHECEHHBIX B JJIEKTpHYeCKoe moJie. Dek-
Tpuueckoe 1nojie popmupyercs rnpu nbe3odggexre.

[opHBle TOpPOABI, Y KOTOPHIX IeJble 00BEMBI (JIOMEHBI) 00-
JIaJal0T MAarHUTHBIM MOMEHTOM MPH OTCYTCTBUU BHEIIHETO I0-
7151, Ha3bIBAlOTCA heppomazHemuxamu. biarogaps fomeHam mar-
HHUTHAsI IPOHULIAEMOCTh (hPePPOMArHETUKOB 3HAUUTENIBHO OOJIb-
11e, 4yeMm y napamarHutHsix nopoa. Hamaramuennocts cep-
POMAarHeTHMKOB JOCTUIraeTCs1 He TOJbKO BHEIIHNM I10JIeM,
HO TakK)ke ¥ HAMArHUYHMBAIOIHUM JeiicTBHEM [10IOJIHH-
TeJbHOr0 BHYTPEHHET0 MOJIEKYJISIPHOTO MOJIS.

HauGonpiree 3HayeHne nMeOT (hepprMarHUTHBIE MOPOLIHI,
CBOMCTBa KOTOPBIX OOYCJIOBJIEHBI COJEpKaHUEM B HUX (peppu-
MarHuTHeIX MUHepaJoB. Iloatomy BecbMa yacto HaOsozaerTcs
IPOIOPLIMOHAIBHOCTh MEX/y COEPKAaHUEM B TMOPOAAX MarHe-
TUTA U WX y/I€JIbHOI MarHUTHOW BOCITPUMMYMBOCTBIO



MarauTHasi IPOHHUIIAEMOCTh TOPHOM MOPOAbI /1JIsl CTa-
THCTHUYECKOH CMeCH BblUncJjsieTcsi mo popmy.ie:

Ig wep = LVilg u;i(1)

e W; — MarHUTHas POHUIIAEMOCTh 1-TO MUHEpaJa,

Vi — 00pem [120].

Ha mMarHuTHBIE CBOMCTBA MOPOJ OKA3bIBAIOT TaKke BIIMSHUE
(popma, pazmepbl ¥ B3aUMHOE PacIioOOkKEHUE 3€PEH TOPHBIX TO-
poa. Hanpumep, MarHuTHasE BOCOHPUMMYUBOCTh KPYITHO3EPHU-
CTHIX (peppOMarHeTHKOB OOJIbIIIE, YeM MEIKO3EPHUCTBIX. DTO
OOBACHSIETCS POCTOM YHC/Ia IOMEHOB B 3epHAX IMPH YBEJIUICHUN
UX pa3MepoB.

dopmyia (1) uMeeT OrpoMHOE 3HAYEHHE IS MeraJju-
ToB. OCHOBHasi Macca MaTepHaJiOB MErajuToB sIBJsIET-
cs1 mapaMarHeTukamMu, 00J1aJal0MIMiA OYeHb MAaJIoil 1o-
JOKUTEJbHOI MArHUTHOI NPOHUIIaeMocThi0. CoBepiieH-
HO JIpyroe /JeJi0 ¢ OKHCSIMM JKeJie3a 1 THTAHOMAarHeTUTOM,
HX MAarHUTHAasI MIPOHUIIAEMOCTh, KaK Y (peppOMarHeTHKOB
cocraBjsieT Thicssun. OObeMHOE colepkaHue TpUMecei kKe-
Jie3a B Marepuasax ceiioB, B cpeaneM, 2% — 6%, 1jis npumepa
BO3bMEM 5% win Ve = 0,05. Bo3bMeM, 1i1s mprimMepa, MarHut-
HYIO ITPOHUIIAEMOCTb OKHUCH kelie3a, paBHyto 3000. O6bem KBap-
11a B MaTepraslax MEraJInTOB cOCTaBJIsieT OT 12% 1o 43%. Bo3b-
MeM, JUIs IpUMepa I'PaHUT, B KOTOPOM CpeJHHI 00beM KBapiia
paBeH 35%, Torma Vigapy = 0,35. MarHuTHas NPOHULIAEMOCTb



KBapIla, KaK rnapamMardHeTUKa, MUHUMAaJIbHA ¥ COCTABJISIET
1+15,1+107°[120].
B cucreme C1 MmarauTHasi mpoOHUIIAEMOCTh u3mepsiercs B ['H/

M. BozbmeM, 17151 mpumepa oobem ceitna V = 3 v>. Tlo opmyne
(1) BeIUMCIISIEM MPABYIO YaCTh YPaBHEHUS:

Y Vilg w;=0,35« 3. 1g 1,000015 +0,05 « 3 « 1g 3000 = 1,05 -
0+0,15+3,47=0,52

Orcroma Ig pep = 0,52 u Wep = 3,31. Kak BuaHO, ycpeaHeH-
Has MarHUTHAsA IPOHULAEMOCTD [y, 3HAYMTENLHO OOJIbIIE €11-
HMUIIBL, I03TOMY BeCh 00beM MOKHO OyaeT 001a1aTh CBOMCTBAMU
deppomarueTuka.

B nestom, 31€Ch MPOSABIIAIOTCA CIIELYIOIINE CBOMCTBA:

1. PacnonoxkeHre MerajauroB U MEraIMTUYECKUX KOMILIEK-
COB, B TOM YHCJI€ U BBHITIOJHSIIOMUX (PYHKIIUM MUPAMUIbL, B 00-
JIACTU TEKTOHMYECKHUX pa3jiOMOB UM MECT CUJIbI, TI€ OIPOMHbIE
yIpyrve 3BYKOBbIE BOJIHBI, TPUBOAUT K (PPEKTUBHOMY IPO-
SABJIEHUs Mpolecca Mbe303(P@eKTa; ITOT MPOLECC MPOUCXOIUT
Ha KpUCTaJUlax KBapla (B IpaHuTax, rabopo, rpaHOAMOpUTAX,
OazayibTax, KBapIUTax W Jp.) 1 Ha KPUCTA/UIaX KajbluTa (Mpa-
MOp, M3BECTHSIK, IOJIOMMUT). B mpouecce mpsmoro mnee303¢-
(bexta popMupyeTcs 3MEKTPUYECKOE I0JIE, BO3IEUCTBYIOIIEE
Ha BKparuieHus1 (peppoMarHeTHKOB.

2. Dddekt GopMUpPOBaHUSI JOMEHOB U OPUEHTUPOBKU HUX
MAarHUTHBIX MOMEHTOB B OJHOM HAIPaBJI€HUU, 3aBUCUT OT Mar-
HUTHON MPOHMIIAEMOCTH; MaTepuasbl METaJMTOB, KaK IpaBU-



JI0, cofiepkar pUMecH skene3a (M Ipyrux (peppoMarHeTUKOB).
Hammume npumeceii kene3a, 3TuX (heppoMarHeTUKOB, CIIOCO0-
CTBYeT 00pa30BaHMIO JIOMEHOB I10 BCEMY 00beMY, IapaMarHeTuK
npeBpaliaercs B (peppoMarHeTHK, MpoLecc MoJspu3aluu Mpo-
ucxoau 3(PPEeKTUBHO.

3. IIpuMeHeHre MaTepuaJIOB C NPOXUIKAMU OKHMCEH U 3a-
KHCEH kese3a MPUBOAUT K OOLIel Mosspusaluu, oOpa3oBa-
HUIO JIOMEHOB, IIPEBPAIIICHUIO MapaMarHeTuka B peppoMarHe-
TUK C YCPEJAHEHHOM MAarHUTHOW MPOHMUIIAEMOCTHIO MO (popMy-
ne (1); Takum 06pa3oM, BO3MOKHO OOpa3OBaHME MAarHUTHBIX
CBOICTB.

4. CtpyKTypa mMarepuana, HapuMep, TpaHUTa B BUAE KPYII-
HO3EPHUCTOTO, CPETHEZEPHUCTOIO U MEJIKO3EPHUCTOrO CBSI3aHA
C IPOXWJIKaMU IPUMECSIMHU, B KPYITHO3EPHUCTOM I'PAaHUTE HAJI-
4ue COeJUHEHMI xese3a Ooiblile, T0o3ToMYy 3(P(eKT Mnosspusa-
LIMU 1 HAIIPABJIEHHOTO U3J1y4Y€HUsl 3BYKOBBIX BOJH U NOHU3UPY-
IOIIMX U3JTyYeHU! 37ech OOJbIIIe.

IIo onpene/ieHNI0, MAarHUTHOE MOJI€ MOXKET CO3/1aBaThCs
TOKOM 3apsKEHHBIX YaCTUI] W/WJIM MarHUTHBIMH MOMEHTaMU
JIEKTPOHOB B aTOMax, a TaK)K€ MarHUTHBIMM MOMEHTAMU MUK-
POCKOITMYECKH 001acTel, Ha3biBaeMbIX jgoMeHamu. Kpome 31o-
r0, OHO BO3HHKAET B Pe3y/IbTaTe U3MEHEHUs1 BO BPEMEHH JJIEK-
TPUYECKOTO MOJIsl. PacronokeHre MEerajimToB B 00JIaCTH TEKTO-
HUYECKUX pa3jioOMOB M MECT CUJIbl, IJIe OTPOMHbIE YIIPYTH€e 3BY-
KOBBIE BOJIHBI, IPUBOAUT K I(P(PEKTUBHOMY MPOSIBJIEHUS IPO-
necca npe3oaddekra. B pesynsrare npezoaddexra popmupy-



€TCsl JIEKTPUYECKOE T0JIE B MOJIEKYJIE.

CdopMHupoOBaHHOE JEKTPUYECKOE TI0JIE B PE3YJIbTATE MbE30-
3¢pdekTa gericTByeT Ha (hpeppOMArHETUKU: OKKCH KeJe3a U Ipy-
rve, HaXoAsAuecs B BUJE BKPAIUIEHUM U MPOXWIOK B MaTe€pu-
anax meraauToB. IIpyu 3TOM NpPOMCXOOUT MPOLIECC OPUEHTALIUU
MArHUTHBIX MOMEHTOB (h€PPOMArHETUKOB B OJIHOM HarpanJe-
Hun. Takasi opueHTaIys1, HI YTO HHOE, KaKk 00pa3oBaHHe
aHOMAJIMIl MAaTHUTHOTO TOJISL.

MoxHo chopmyarpoBaTh 0Opa30BaHUEe MAarHUTHBIX aHOMa-
JIMU B CEWJE U O IpyroMy (pusmdeckomy npuHuuiy. B reopun
TBEPIIOTO TeJla U3BECTHO BhipaxeHue (1), mpeacrapisioliee co-
00i1 CBSI3b MATHUTHOW MPOHUIIAEMOCTH PA3HBIX COCTABJISIOIINX
ropHo nopoasl. Haynune B ceiijax BKparuileHUd W TPOXKUII-
KOI1 (heppOMarHeTUKOB TUIIA OKUCSIMU 3KeJie3a, TATAHOMAarHeTH-
Ta ¥ JIPyrUX, MPUBOAUT K OOIIEMYy U3MEHEHUIO MarHUTHOM TPO-
HUIIAEMOCTH MaTepuasia MerajauTta. Boiiie Obul IpuBe/ieH Mpu-
Mep pacyera, KOrja Mpy HAIMYAK OKOCH JKeje3a, oOIasi mar-
HUTHAs1 TIPOHUIAEMOCTh YBEIMYMIIACh [0 Mcp = 3,31. Takum
o0pa3om, MaTepuas ceia, MEHIupa U Merajura B KOMIUICK-
cax, 3a cueT npumecen (heppOMarHeTMKOB TPEBPALIAETCS U3 a-
pamaraetuka B peppomarueTvk. Toraa oH moAmagaeT moja Bce
CBOWCTBA (DEpPOMAarHETUKOB U MO/ JEUCTBUE JOTOTHUTEIBHOTO
JIEKTPUUECKOTO T10JIs1, BOBHUKAEMOTO B Ipoliecce Mbe303¢dek-
Ta, TPUOOPETET CBOKCTBA JIOMEHOB BO BHEITHEM TIOJE, W TPH-
oOpeTaeT HalpaBJIeHHOCTh MAarHUTHBIX MOMEHTOB JIEKTPOHOB,
U KaK pe3ysibTaT, mpuodpeTaer o0lee HAMATHUYEHHOCTH



n OﬁIIIyIO MAaroHuTHYIO aHOMAJIHNIO.



Pacuersi PE€30HAHCHBIX YaCTOT

Kypransl SsBASI0TCS pa3HOBUIHOCTHIO MAPAMHU/L 11O (PYHKITUO-
HaJIbHBIM BO3MOKHOCTSIM T€HEPUPOBAHMS U TIepe/1aur SHEPIUU.
OpHako He Bce KypraHel 00aaloT TaKMMH CBOMcCTBaMu. EcTh
HEMAJIO KypraHOB, Ha3bIBAEMbIX MOTWJIBHUKAMU, KOTOPbIE MPe/I-
Ha3HAueHbl TOJIBKO /Jis1 3aXopoHeHuil. Takue KypraHbl BHyTpU
HE MMEIOT PE30HAHCHBIX CTPYKTYP.

MOXHO MHOTO TOBOPHUThH 00 UCTOPUYECKOW IIEHHOCTU COOpY-
JKEHUU KypraHoB pasHbIX cTpaH. OHAKO yYeHble CUUTAIOT eIlle
OoJiee BaXHBIM UX TEXHUUYECKOE Ha3HAuUCHHE. DTO Ha3HAuUCHHE
OIpesieNsieTCs, B MEePBYI0 Ouepeib, AUAMA30HOM PE30HAHCHBIX
YacToT.

[1pu 5TOM pe30HaHCHl BO3MOXXHBI B TPEX MeCTax:

— B BO3/YIIHBIX 00ObeMax (pe3oHaTopax) Kamep,

— B KaMEHHBIX 00beMax KaMep W MOABOMSIIMX KOPUIAOpax
(mpomocax);

— COBEpIIIEHHO HE0OLIEHEHbI PE30HAHCHI B capKodarax Kyp-
raHOB, KOTOPbIE TIOYTH BE3/I€ pa3pyIleHbI.

Crnenyer OTMETUTh, YTO Pe30HAHCHI HE BOZHUKAKT caMH
no cede, a 1711 uX (popMUPOBAHUS HEOOXOIUMO BHEIIIHEE
BO3/eiicTBUe. Bo3MOXHbIE pa3IUyHble UCTOYHUKU BHELITHETO
BO3AEUCTBHUS:

— 3TO MOXeT ObITh 3ByKOBOH WJIU 3JIEKTPOMArHUTHBINA CUTHAJT
OT COCEJJHUX KaMmep KypraHoB, JI0JIbMEHOB WM MUPaMU]I,



— 3TO MOXeT ObITh BO3JEUCTBUE Pe30HaHCHBIX yacToT Illyma-
Ha, 00pa3yeMbIX Mesxay noHochepoit u 3emiiel,

—9TO MOXKeET OBITh CECMUYECKUI CUTHAIT OT IPOIIECCOB, PO-
VCXOIAIIMX BHYTPH IIJIAHETHI;

— 9TO MOXeET ObITh BUOpAIUs OT IMPHOO0S BOJIH;

— HE WCKJIIOYEHbI BO3JIEUCTBUS U3JIyYEHUN U3 KOCMOCA,

— HE WCKJIIOYEHO BO3ACWCTBUE 3JIEKTPOMAHUTHBIX BOJH
or nupamuj Erurnra,

— B [IPUHLIMIIE, BOZMOXHO BO3JEUCTBUE BETpA.

Yem Onumke 4acTOTHI BO3JAEHCTBYIOIIETO CHTHANA K BHYTPEH-
HUM YaCTOTHBIM CBOMCTBAaM CTPOEHUM KYPraHOB U JOJIBMEHOB,
TeM OOoJIbLIIEe aMIUIMTY/Ia BOSHUKAIOIIETO pe30HaHca. DTOT (haKT
M3BECTEH KaK ITPOLIECC PE30HAHCA U COBIAJEHUE YaCTOThl BHEIII-
HETO BO3ACUCTBUA C YaCTOTOM BHyTpeHHeu. [1pu sTom amrumry-
Jla CUTHAJIOB MTPOMOPLMOHANIbHA TOOPOTHOCTH.

MHorpa nuumiyT TOMBKO O 3BYKOBOM BO3AEWCTBUM, WHOIZA
TOJIBKO 00 3JIEKTPOMAarHUTHOM. B cocraBe pe3oHaHCHBIX Ka-
Mep ¥ 00BbEMOB METATUTUIYECKUX COOPYKEHHUH BCEra MMEIOT-
csl KBaplLIECOAEpKallle MaTepHuajbl, IOITOMY B IPOLIECCE Mbe-
303 PeKTOB, (POPMUPYIOTCSA 3BYKOBBIE BOJIHBI, YJITPA3BYKOBbIE
BOJIHBI ¥ COITPOBOK/IAIOIINE UX JIEKTPOMArHUTHBIE BOJIHBL. [Tpn
9TOM YacCTOTHbIE XapaKTEPUCTUKH, B OOJBIIEN CTETIeHN COXpa-
HSAIOTCS.

[IpoBeneHO nM3yyeHHe akyCTUYECKUX OCOOEHHOCTEN pasiivy-
HBIX JIPEBHUX COOPYXEHHWH Ha Tepputopuu BenmkoOpuraHuu
u Mpnanauu, B ToM umcie KypraHa YauneHa3-CManTi U Mera-



guTrndeckoro komruiekca Hetorpennmxk. MccinenoBanus mpoBo-
auieh rpynnoid PEAR (Princeton Engineering Abnormalities
Research) mon pykoBoactBom mpodeccopa [IpuHCTOHCKOTO
Vuuepcureta Pobepra I x. fna (Robert G. Jahn).

C 3T0¥ 1Ie7bI0 BHYTPH UCCIIEAYEMBIX COOPYKEHUH YCTaHABIIU-
BaJICh I'POMKOTOBOPUTENTH, U€PE3 KOTOPhIE U3TYJaJICs 3BYK pa3-
HOU BBICOTHL. [Ipu 3TOM MogOMpaniack yactota HauOOJbIIeH UH-
TEHCHBHOCTH 3BYKOBBIX BUOpalnii 1 Haubosee rpoMKOro 3ByYa-
Husl. B pesysnbrare okazanock, 4YTo BO BCeX HIECTH HCCaeaye-
MBIX IPeBHUX COOPYKEHHSIX HECMOTPS Ha TO, YTO OHU 3HAYU-
TEJIbHO OTIMYAJIMCh pa3MepaMu, (hOPMOU U CTPOUTETbHBIMU Ma-
TeprajaMu, BO BHYTPEHHUX MMOMEIIEHUSIX OTMeYaJICsl yCTOMYH-
Bbll CWIbHBII pe30HaHC HAa yacToTax Mexkay 95 I'pu 120 I'u.

Oo6pamaer Ha cebss BHUMaHUE OJIM30CTh TOMYYEHHBIX pe-
30HAHCHBIX YaCTOT TOMEIIEHUI B HCCIIEYEMbIX COOPYKEHU-
gax K vactore 110 ', kpaTHOMH MM ABJSIIOIIENCSI OKTaB-
Hoii 1 yactoTsl 440,4 'y Ha ypoBHe 00JIBLIIOI OKTaBbI
(110,1 I'm). Yacroty 440,4 I'n uHOrAa HA3HIBAIOT IVIABHOI,
*KU3HEHHOM. VMeloluecss OTKJIIOHEHUSI MOTYT OBITh OOBsICHE-
HBI T€M, YTO TMOMEIEHHsI B JIAHHBIX COOPYKEHUSIX BbLIOKEHBI
13 HeOoOpaOOTAHHBIX KaMHEH, UTO MPENATCTBYET MOCTHKEHHIO
TpeOyeMOli TOUHOCTH.

Eme omHum npumepoM M3 4YMClIa COXPAHUBIIMXCA 10 Ha-
HIUX JHEW JPEeBHUX COOPYXKEHUW SIBJSETCS TMOA3EMHBIA Xpam
[unoreit Xan-Cadmmenn Ha octpoBe Maubra (Hal-Saflieni
Hypogeum), BO3pacT KOTOPOro OLEHMBAETCSA MPUMEPHO B 5—



6 Thics4 JieT. Ha BTOpoM Mo3eMHOM ypOBHE IaHHOTO XpaMa Ha-
xonutes «[lanata Opakyna» (The Oracle Room) ¢ ManeHbKoit
OBAJIbHOM HUILEH, PACHONIOKEHHOW Ha BbicoTe Jimna. [Ipu mpo-
W3HECEHUU B HEE CJIOB HU3KUM MYKCKHUM rOJIOCOM, 3ByKH HAUM-
HAIOT PE30HUPOBATh CUJIBHBIM 9XOM [0 BCEMY MTOMEUICHUIO XPa-
Ma. [Ipyu npoBeneHMM aKyCTMYECKUX WCCIEAOBAHUMA MAaJIbTHUM-
CKUM Kommosutopom PybeHom 3apoii (Ruben Zahra) coBmect-
HO C MCCIIe/IOBaTeNbcKOM rpymnmoi u3 Utanuu ObUIo ycTaHOBIIE-
HO, 4TO 3BYK B [lasate Opakyna pe3onupyer Ha yacrore 110 I'm.
Oo0paraer Ha cebs BHIMaHUE €€ MPAKTUIECKH MOJHOE COBIMA-
JIeHVe C OKTaBHBIM 00pa30M YacTOThI, COOTBETCTBYIOIIEH 30J10-
TOI MPONOPIUHN Ha ypoBHe O0sbIoi okTaBsl (110,1 I').

JlocTrXeHue CTOb BBICOKOM TOYHOCTU CTAJI0O BO3MOXKHBIM
Omarozapst yMeJIoMy POEKTUPOBAHHIO CAMOT'0 TMTOMEIIEHUS C Iie-
JIbIO JIOCTUKEHUS 3aJaHHBIX aKYCTUUYECKUX CBOUCTB.

VyeHble onpe/1eJiJid, YTO P BO3/1eHCTBHH 3BYKOBOMH
BuoOpanun ¢ yacroroi 110 I'm npoucxoauT pe3koe n3me-
HeHHe XapaKTepa aKTMBHOCTH B KOpe roJIOBHOTO MO3ra .
Yacrora 110 I't u npousBoanHas (okraBHasi) 440,4 ' orBeua-
10T 32 SMOLMOHAILHOCTh M TBOPYECTBO, 3a2 HACTPOEHUE, U J1aXke
Ha colMalibHOe noBejeHue. Eciu ke BO3JeiiCTBOBAaTh 3BYKOBOM
BUOpaIell Ha APYrux JacToTax, HampumMep, Ha yactore 90 I
w130 ', To momoOHbIe pe3kue N3MeHeHHs B aKTUBHOCTH TO-
JIOBHOTO MO3ra HE OTMEYaloTCs.

B meraiimTrueckux coopy:KeHUsiX, KpoMe 3ByKOBOIO Auara-
30Ha 4yactor or 1 I'm go 110 I'u, 3aperucrpupoBaH eme u yib-



Tpa3ByKOBOM Mana3oH. Hanpumep, B bocHuM 3apernucTpupoBaH
HaJ nupaMuon curHail B 28 k', YiapTpa3BykoBOM AMaria3zoH
BaXKeH JIJ1s1 JIedeOHOrO BO3/IEHICTBUS HA YeJIOBEeKa U VISl CBSI3U.
dopmMupoBaHUE ITOTO AMAINIA30HA TAKXkKE CBA3AHO C IPOLIECCaMU
npeoOpa3oBaHKs B MaTepuaiax KypraHoB, JOJIbMEHOB U MMUpa-
Muz. B nosnemenax 3aperucrpupoBansl B. MapkoBUHBIM 3aperu-
CTPUPOBaHbI 3BYKOBbIE BOJIHBI OT 1,83 kIt 7o 2,54 kI'11.

OTenbHO cieyeT OCTAaHOBUTBCS Ha YCUJIEHUU U (POPMUPO-
BAaHUM 3BYKOBBIX YacTOT, COBMNAAAIOIIMX C YACTOTAMU CEHCMHU-
yeckoro curasia B auanasone ot 1 I'mp go 100 I'u. B mpouec-
ce uHTepdepeHiu ¢asza 4acToThl B KaMepe KypraHa, JoJIbMe-
Ha WM NUpamubl, MoxeT u3MeHsATbes Ha 180 rpagyco. Torna
cchopMupoOBaHHDBIN M YCUJIEHHBIN MO0 AMILIATY/l€ CHTHAJ
B Npouecce nHTep¢epeHI Ul BLIYUTAETCS U3 celicMu4e-
CKH OMIACHOT0 CHTHAJIa AHAJOTHYHOM YACTOThI. DTO NIPUBO-
JUT K YaCTUYHOMY WJIM TOJIHOMY TOJABJIEHUIO 3€MJIETPSICEHUNA
u karactpod. CteneHb 3TOro BO3JEUCTBUS 3aBUCUT OT BEJIUYU-
Hbl AMILIMTY/Ibl YCUJIEHHOTO 3BYKOBOTO CUTHAJIA.



CocTaB TeXHHY€ECKOIr0 YCTPOMCTBA MO/
Ha3BaHneM «Kypran — kak pe3oHaHCHOe
YCTPOMCTBO M AHAJOT TUPaMM/IbI»

Pe3oHaHCHBIN Kypran uim ke Kypral ¢ pe30HaHCHOM
KaMepou, 10 (pyHKIMOHAJIbHOMY Ha3HA4Y€HHIO NPe/CTaB-
JisieT c000ii pa3HOBH/HOCTH MUPaMUIbI. B Takom pe3oHaHc-
HOM KypraHe ecTb M CTYIIEHU, HO OHU BHyTpeHHue. [ 1aBHOe ke
COCTOUT B TOM, YTO TAKOM KypraH BBIIOJHSIET BCE OCHOBHBIE
(pyHKUMM TTMpPaMU/IBL:

— YJIaBJIMBAET YIPYIHe CEUCMUYECKUE BOJIHBI U3 3EMJIN;

— [IpY YCTAHOBKE KypraHa B MECTE CUJIbl, T.€. B MECTaX TEKTO-
HUYeCKOro pasioma u cuitoou cetku MJIC3 nmm Pycckon cer-
KU, BEJIMYMHA YJIABIMBAEMbIX YIPYIHX CECMUYECKUX BOJIH Ha-
CTOJIbKO BEJIMKA, YTO BO3HUKAET Mbe303(P(EKT;

— 1be303(P(PEKT BO3MOKEH Ha KPUCTAJUIAX KBApIla, KOTOPBIIA
umMeeTcs B rpaHuTe — J10 15 — 25%, B Ipyrux KaMmHsIX, OCOOEHHO
€ro MHOro B KBapuutax — 10 80 — 90%;

— JOOPOTHOCTh PE30HAHCA Ha KpUCTaJUIaX KBapLa OrpoMHa —

n0 10" uc IPUMECAMHU — JI0 10°, MI03TOMY ITpouecc (pOpMHUPO-
BaHUs YJIbTpa3ByKa 3(pdeKTrBeH;

— 11be303(hpeKT MOKET TPOUCXOIUTH U HA KPUCTAJUIAX KaJlb-
1MTa, KOTOPOro OYEHb MHOIO B MEJIOBBIX ropax — 110 90%;

— B KypraHe IpoMCXOJsIT pE30HAHCHI Ha Pa3HbIX pa3Mepax Ka-



MEHHBIX KOJIEI] M Pa3HBIX BO3IYIITHBIX 00bEMax, TOITOMY YCUJIH-
BAETCS aMIUIMTY/IA 3BYKOBBIX BOJIH B OMPEAEICHHOM JIMana3oHe
YacToT;

— YCUJICHHBIC 3BYKOBBIE BOJIHBI MPEJICTABIIAIOT COOOM Ty ca-
MYI0 HEOOXOIUMYI0 SHEPTHIO, KOTOpast Yepe3 JPOMOC MepeaoT-
Cs HApyKy [UIs1 pa3HbIX 1IeJIEN.

CocraB TEXHUYECKOTO YCTpOMCTBa KypraHa mno Amkapavny
[159]

1. AHTEeHHbBI

AHTEHHBl TPEACTaBJIEHH ABYMSI MACCUBHBIMU KaMEHHBIMHU
napasuieIbHBIMU INTHIPSIMH, TIOXOKUMHU Ha KaMepTOH WJIM TIO-
JIYyBOJIHOBOM JUIONb. [IiMHA aHTeHH KpaTHa 1/8 1jIMHBI BOJIHBI
B TPYHTE, XOTS B PAJUOTEXHUIECKOM JHIIOJIe OOBIYHO WCIIONb-
3y1I0T JBa WTHIps 1/4 myvHbl BOAHBL BO3MOXKHO, yMEHbIIIEHUE
PE30HaHCHOM JIMHBI aHTeHHb! (1/8 BMecTo 1/4), cBsizaHO C €€
KaMEpTOHHbIM BHJIOM, B BHUjI€ JBOMHOM BWJKU. Tak Kak CKO-
POCTb 3ByKa B rpyHTe jiexkut B npegenax 1500 — 6000 m/c, To
JUIMHY aHTEHH PACCUMTHIBAIOT OT MapamMeTpPOB IPyHTA B JAHHOU
MECTHOCTH. SIIIKapauH MCMOJIb30Bal 3HAYEHUE CKOPOCTU 3BY-
Ka B rpyHTe 3528 m/c AJist TOro, 4ToOBl MOTYYUTh PE3OHAHCHOE
3HaueHue yactoThl B 12.251 1. Torma mivHa aHTEHHBI COCTABUT
3528/12.25/8=36 metpos.

Honoanenue aBropa A. MaranueBa. BeiOpanHoe 3Haue-
HUE CKOPOCTH 3BYKa B IpyHTe (M3BECTHsIKE) B 3528 M/c cBs3a-
HO C HEOOXOIMMOCTBHIO MONTyYeHu st 4acToThl B 12,25 ', koTopast
SIBJISIETCS OIHOM Y3 IIaBHBIX B upamujie Xeorca. Ha camom ne-



Jie, CKOPOCTb 3BYKa MOXET U3MEHSThCSl B U3BECTHSIKE B OYECHb
HIMPOKOM AuarnazoHe. [103ToMy BO3MOXHBI Apyriue BapUAHTHI:

— €CJIM CKOPOCTh 3ByKa OynieT paBHa 2255 M/c, TO pe30HaHC-
Hasl 4acToTa MpH JJIMHE aHTeHHbI B 36 MeTpoB cocTaBuT 7,83 I,
a 9710 r1aBHas pe3onanc Illymana;

— €CJIi CKOPOCTb 3ByKa coctaBuT 4060,8 M/c, TO pe3oHaHCHAsI
YacToTa Npu JIMHE aHTeHHbI B 36 MeTpoB Oynet paBHa 14,1 I,
a 310 BTOpOoil pe3oHaHc I1lymaHna;

— €eCJIM CKOpOCThb 3ByKa coctaBur 3962,88 I, TO peso-
HAHCHAsl 4acTOTa MpU JJIMHE aHTeHHbI B 36 METPOB COCTABUT
13,76 T'n, moapl (YMHOXaeM Ha 2 Kaxapld paz): 27,525 I'n,
55,0511, 110,1 I'n, 220,2 I'u u 440,4 'y — a mocnegHsaa yactora
CUMTAeTCs IJIABHOM KM3HEHHOH 4acTOTOM. Takum oOpazom,
HE 3Hasi CBOVCTBA UCMOIb3YeMbIX TBEPIBIX MAaTEPUAJIOB B AHTEH-
HE, HEBO3MOKHO TOYHO OIPEIEIUTh PE30HAHCHBIE YaCTOTHI.

TOYHO MOKHO TOJIBKO CKa3aTh IIPO BO3/YIIIHbIE PE30HAHCHBIE
MOJIOCTH, TaK KaK B HUX CKOPOCTb 3ByKa MEHSIETCS] OY€Hb MaJIO —
OT TeMIIepaTypsbl U 1aBJICHUS.

2. Corsacymwiiee ycTponcTBo.

Jlnst Toro 4ToObl SHEprus, MpUHsATAs aHTEHHON He OTpaka-
Jack 0OpaTHO B TPYHT, a TIOJHOCTHIO TIOCTyMajla B YCHIIUTENb
HEOOXOMMO COIJIACOBATh COMPOTHBIICHUE AHTEHHBI M YCUJIATE-
7. DTU YCTPOMCTBA MOTYT OBITh pa3IM4YHbI, HanboJIee MPOCToe
9TO BJABJIEHHAs LIEJb (KOPUIOP — APOMOC) OrpaHUYMBAIOIIMI
MPOCTPAHCTBO AJIsl PACHPOCTPAHEHM SI BOTHOBOU SHEPTUU MEXKTY
YCTPOUCTBAMU.



3. Pe3oHaHCHBIN YCHIIUTEIb.

ITO NaCCUBHBIN YCUIIUTENb, TAK KaK HET SHEPreTUYEeCKOro Mo-
TOKa JJ1s1 ero nuTaHusl. [IpuHIMN yCHUsIeHu sl aMIUIMTY bl CUTHAA
OCHOBaH Ha BO3MOKHOCTH (POKYCHUPOBaHMsI 3BYKOBOM BOJHBL. TO
€CTb YCUJIUTEIb, TIO CYTH, SIBJISIETCS (DOKYCUPYIOIIEH JTMH30M 151
3ByKa. [loatoMy ycuiurenu umeloT noiycgepudeckyo gopmy
(KymoJbHY10). DHeprusi, COOpaHHast CO BCel MOBEPXHOCTU KYTIO-
na, (pokycupyercsi B 3a[JaHHON TOYKE, 32 CYET ITOTO aMIUTUTYAA
cWrHaja B (pokyce 3HAYUTEILHO BO3pacTaer.

Honmonnenune aBropa A. Marannena. [laccuBHoe ycuie-
HHME 3BYKa TOJIBKO 32 c4eT (hOpMbI BOZMOKHO B Pa3HBIX KOH-
CTPYKLIMSIX C yMEHBIIAIOIIMUMCS CeUeHHEM KBEpXY:

— B MpamMuAaibHON (hOpMe ¢ HECKOJILKMMU T'PaHsIMU;

— B c(peprueckont (hopMe C BEPIINHON, YCTAaHOBJIEHHOW KBeEp-
Xy;

— B KOHYCcO0Opa3Ho# (hopme;

— B CTyIeHYaTON MUpamMuiajibHON (hOpMe C yMEHBIIIEHUEM Ce-
YEeHUsl K MaKyllKe;

— B COYETaHUU JBYX (DOPM: CHU3Y MPSIMOYTOJIHOM MM KBaJl-
paTHOH B CEUYEHHH, a CBEPXY — KOHYCOOOpa3HOW uiu ceprude-
CKOM;

— B COYETAaHUU JBYX (POPM: CHU3Y LIMJIMHAPUYECKOM, a CBEPXY
KOHYCOOOpa3HOM, WITH c(hepuIecKon.

4. Bropu4HbIi pe30HaTOp.

Cnymare ¥ pa3iauyaTh cUrHajiel yactor 9.2—16.35 Ty ve-
JIOBEKY HEBO3MOXKHO. [IoaTOMY MX MepeBosAT ¢ MOMOLIbIO BTO-



PMYHOrO HEJIMHEWHOro pe3oHaTropa B Oojiee yIOOHBIA YacToT-
HBIM IMaNa30H. BTOpUYHBINM pE30HATOP YCTaHABIMBAIOT B (DOKY-
ce NMepBUYHOro MH(PPa3BYKOBOrO pe3oHaTopa. Yacrora BTOpUY-
HOT'O pe30HaTopa JI0JKHA ObITh KpaTHAa 4acToTamM MH(Pa3BYKO-
BOT'O CHUTHAJIa, TO €CTh OBITh €ro BHICIIEH TapMOHUKOKW. Bropmy-
HBIA PE30HATOP JOKEH OBITh JOCTATOYHO HIMPOKOIOTOCHBIM
WIW UX JIOJKHO OBITh TpU/CeMb (IO OTHOMY Ha KaX[JyI0 4acTo-
Ty). Yem Oosbiiie pe3oHatop, TeM 3¢ peKTUBHEE OH OCYIIIECTB-
JISieT IpeoOpa3oBaHKe U YCUJIEHHe CUTHAIA.

5.11oa0CTh 1J1s1 HACTPONKHU pe30HaTOpa.

[Mocne nocrpoiiku Kynosna, 17151 TOYHOIM HACTPOMKHM pe30HAHC-
HOT'O YCUJIMTEJISl Ha YacTOTy MPUHUMAEMOI BOJHBI HYKHO TOJI-
CTPOUTHh OOBEM KyToNa.

Jlenaercsi 3T0 ¢ HOMOIIBIO KOJIOALEB WM CHIELIMAJIbHBIX KaMep
(HuIIT), OOBEM KOTOPBIX MOKHO U3MEHUT..

6. IIlpuém Moy IMpPOBAHHBIX CUTHAJIOB.

s mpuéMa HEeCKOJIbKUX WH(PPA3BYKOBBIX YACTOT AHTEHHY
HEOOXOMMO JieNiaTh Oojiee MMPOKONONOocHOu. /st sToii e
AQHTEHHBI CTYNEHYaTO CBOJATCS O€3 UCIOIb30BaHUSI KAMEHHBIX
3aMKOB, TaK KaK 3aMbIKaTh aHTEHHbI HeNb3s1. B pesynbTare, Hall
AQHTEHHOW WJIN €€ 4acThi0 0Opa3yercsl TPeyroibHbIi Oe3 3aMKO-
BBV ITPO(prIIb — pucC. 3.

Kaxaplii nocneayiomuil cioii BUOpaTopoB AenaioT dolee Ko-
POTKHM.
B pesysbrare KameHHBIE CIOM AHTEHHBI HAIIOMUHAIOT CTOIM-



Ky KaMepTOHOB YJIOKEHHBIX JIpyr Ha Jpyra. HwxkHuil Kamep-
TOH B TAKOH CTOMNKE MMEET HAMMEHBIITYI0 YaCcTOTY BO30YKICHUS,
BepXHUIT HanOobInyo. [IIMpOKOMOIOCHBIN KaMepPTOH TMOIOXKEH
HEMOCPeCTBEHHO Ha JPOMOC (aHTEHHY), 0e3 MPOMEXYyTOUHOM
MeMOpaHHOM MMThL. Kaxaplii cI0i1 KamepToHa UMeeT HaCTpOu-
Ky, B BUJIE IlIallIeK, KOTOPbIE MOKHO CTauuBaTh. YacTh CJIOEB JIeii-
CTBUTEJIbHO CTAUMBAJIU i1 HACTPOMKM KaMepTOHA Ha HYKHYIO
yacToTy. BuOpaTtopsl kKamepToHa IMepBOHAYaIbHO OBUIM HE 3a-
MKHYTHL. Ho, Kk coxanenuio, nocie pecraspauuu 1865 roga apo-
Moc Llapckoro kyprana B KpbiMmy AOCTpoWM CBOAOM, KOTOPO-
0O TaM HUKOT/IA He Obu10. Takum 00pa3oM, ObLIO HapyIlieHa BO3-
MOXHOCTh (PYHKIIMOHUPOBAHUSI KOHCTPYKIIMI B KAuecTBe aH-
TEHHbI U B KaYeCTBE KaMepPTOHa.

Puc. 3. Cxema npoduiist aHTeHH U1l MOLYJIMPOBAHHBIX CHT-
HasoB B Llapckom kyprane [25]



Cnoco0bl 11 pacueTa pe30HaHCHbBIX
YacToT B BO3AYIIHLIX 00 beMax

PaccmoTpuM pasndHbie crmocoObl pacyeTa pe30HaHCHBIX Ya-
CTOT B KaMe€pax U MOABOISAIIMX YCTPOUCTBAX (IpOMOCAX) Kypra-
HOB. TO Ba)KHO CJeJaTh IOTOMY, YTO Pe30HaHCHbIE Kyp-
TaHbl SBJSIOTCA Pa3HOBHHOCTBIO NHPAMHU/IbI 110 CBOMM
(PpyHKIHOHATBLHBIM BO3MOKHOCTSIM.

Cnoco6 1. Pacuer pe30oHaHCHOI 4acTOTHI HA OCHOBE
pe3oHaropa I'etbMrosabna ofyvH U3 CaMbIX TOYHBIX, TaK Kak
YUUTBIBAET BCE pa3Mepbl BO3IYIIHBIX PE30HAHCHBIX OOBEMOB
[160]. Kamepa kypraHa sIBJsieTCsl B 9TOM CIIOCOO€ OCHOBHBIM
00BEMOM V, a [IPOEM B KaMepy — FOpJIOBUHON pe30HaTopa ¢ ceve-
HUEM S, JUTMHOW Y IIMPHUHOM B HAYaJIe IPOEMa, a B KOHLIE IIpoeMa
Aa, a B Hauasie npoema Ab. ®opmyrna 1 npejcraBieHa Ha puc. 4.



Mnowanb § fd—
OTBEPCTUS [nvHa ropna
1

---ab
Pe3oHaHCcHasa 4Yacrtora

06beM fo= %VW

ae co= CKOpOCTb 3BYyKa

Puc. 4 K pacyery pe30HaHCHOM 4aCTOTHI IO CIIOCOOBI ¢ 00be-
Mom I'enbmrosibiia [160]

B o61mem Buge. Pezonarop I'enrbmrosbna [63]

Pe3oHaHcHass yacTtoTa pe3oHATOpa, 3aBUCUT OT T€OMETPH-
YEeCKMX pa3MepoB pe30HATOpa B COOTBETCTBUU CO CIIEAYIOIIEH
popmyioni:



C

YacroTa: f=§ %

['ne S — mioaap NONEPEeYHOro ceueHusl TOpJIOBUHHOM CeK-
IIUU pe30HaTopa

V — 00beM pe3oHaropa,

1 — apdpexkTrBHASA JTMHA TOPJOBUHHOM CEKIIUM PE30HATOPA,
KOTOpPasi OCHOBaHa Ha F€OMETPUYECKOU JIMHE TOPJIOBUHBI, U

C — ckopocTb 3BYKa.

C yuyetoM mnpuBeIEHHOU Bbillle (GOPMYJIbI MOKHO TOCPE/-
CTBOM H3MEHEHMSI TeOMEeTpUYEeCcKUX napamerpoB S, 1 u V Ha-
CTpauBaTh YaCTOTY PE30HATOPA HA YACTOTY aKyCTUUECKUX BOJIH.
Kpowme Toro, ckopocTtb 3ByKa, MPUCYTCTBYIOIIAs B (pOpMyJie 1St
YacTOTHI PE30HATOPA, 3aBUCUT OT TeMriepaTypsl. [loatomy, Haps-
1y C TEOMETPUYECKMMU pa3MepaMH, CIeyeT YUYUThIBATh TaKkKe
TeMreparypy. 3aBUCUMOCTb OT TeMIIepaTypbl CKOPOCTU CBETa
onpezessiercs cienyouei (hopmysnon:



KoReT
M

e

k — agnadaTndecKkuil MHIEKC,

R — MonsipHas razoBasi NOCTOSIHHASA,

T — Temnieparypa ra3oBoro roToka u

M — MosnsApHas Macca B KI/MOJIb.
[pssMOYTONBHBII OOBEMHBIN PE30HATOP

W= 1/\/%8&1 {(mtm/a) 24 (7tn/b) 2 4 (mp/c) 2} 12

f = Co/2 {(mm/a) % + (mn/b) > + (mplc) 2} 172

OObeM Kamepsl MOXET MMETh JIPYrod BH, KaK IMOKa3aHO
Ha puc. 5.



vV :%h(s + 5, + SSl)

Puc. 5. Pacuer kameps! B BUJe yceueHHOM nmupamusl [161]

Cnoco6 2. Pacuer pe30oHaHCOB B 00beMe C NPSAMO-
YroJIbHBIM CeYeHHEeM HJIM B mapaJjuiejennmneae. Pacuer pe-
30HAHCHBIX YaCTOT B APAJUICJICIIUIICAC OJUH U3 CaMbIX U3BECT-
HBIX, TaK KaK MMCHHO TaK HaXOOAT PE30HAHCHI B IMMOMCIICHUAX
[58].

dopmyiaa 151 JTAHBI BOJHBI

)=2/{(m/a)* + (b)* + (p/) *} 2 (2)

A=c/f



dopmyna 17151 pe30HaHCOB 1o yacTote f

wm f = Co/2 o {(m/a) 2 + (/b) 2 + (p/h) 2} V2 (3)

['ne a, b, h — pazmepsl napasuienenumnena

m, n, p — LeJjble yncia, pasusie 0, 1, 2, 3...

Bo3moxHbI camble HU3KHME YyacToThl py mogax: H110, H101,
HO11. Ho moxeTt ObiTh 0cHOBHast H111 u 6onee Beicokne H222
UT. .

Ecnu B popmyiie (3) uenbie uncna n = 0, p = 0, To nonyyvaercs
yactHbli ciyvait H100 puis pe3onanca, onpenesseMoro 1o Jjm-
HE Kamepsl a.

f=Cy/2a4)

Ecnu B popmyie (3) nesnoe uuciio p = 0, To moyyaeTcs 4yacT-
Hbii cryvyait H110 n1s1 pe3oHaHca, orpeiessieMoro 1o JJIMHe Ka-
MEpHI a U IUpHUHE b.



f = Cy/2 e {(m/a)” + (b) } 2 (5)

ITo popmymnam (3), (4), (5) MOKHO paccCUMTaTh PE3OHAHCHBIE
YaCTOTHI KaMephl TUTIA TTapaJlyiesienunena u €€ MOKHO UCTIONb30-
BaTh ellle U B AosibMeHe. Clie/lyeT OTMETUTh, YTO KaK B IPaMu-
J1ax, TaK 1 B KaMepax KypraHoB 4acTO MMeeTCsI HeCKOJIb-
KO CTYIIeHYaTbhIX 00beMOB, ISl HUX TaKXkKe MOKHO HUCIIOIb30-
BaTh yKa3aHHbIE (DOPMYIIBL.

Bo Bcex dopmynax Oyger MCHONB30BAaHO pPEKOMEHIyeMOe
10 CIPAaBOYHMKAM 3HaYeHHE CKOPOCTH 3BYKa B BO3/yXE, paBHOE
343 m/c (nna 20 rpagycoB). Ha camom gesne, CKOPOCTh 3BYKa
B BO3JIyXe 3aBUCHUT OT TEMIIEPATYPbl ¥ BBICOTHI HAJ] yPOBHEM MO-
psl, 9TO MoKa3aHo B Ta0J. 1 v Tad. 2. C BBICOTOM CKOPOCTD 3BYKa
YMEHBIIIaeTcsl. ITO CBSA3AHO B MEPBYIO OouYepeb C U3MEHEHHEeM
aTMOC(EpHOTO JIaBJIECHHUSI.

Tao6auna 1. CpeaHue 3Ha4eHUSA CKOPOCTH 3BYKa B BO3-
JiyXe B 3aBHCHMOCTH OT BbICOTbHI

Bpicora naj
YPOBHEM MOPS, M

CKopocTh 3BYKa
B BO3]IYXe, M/C

Bricora Haj
YPOBHEM MO, M

CKopocTh 3BYKa
B BO3JIyXe, M/C

0

340,29

2000

332,53

100

339,91

3000

328,58

200
500

339,53
338,37

5000
10000

320,54

293,53

1000

336,43

Tao6auna. 2. CpeHee 3HaueHHe CKOPOCTH 3BYKa B 3a-




BHCHMOCTH OT TeMIIepPaTyphbl

Temneparypa, CropocThb 3BYKa Temmeparypa, CKopocTb 3ByKa
*C B BO3JYXe, M/C G B BO3]1YXe, M/C
-50 299,3 10 337,3
-30 3125 20 343,1
-10 325,1 30 348,9
0 331,5 40 354,6
50 360,3

Cnoco6 3. OneHoyHoe 3HaYeHHE Pe30HAHCHON YacTo-
ThI 10 MAKCUMAJIBLHOMY JJUHEHHOMY pa3Mepy WM [0 MaK-
CHMAJILHOMY JUAMETPY

B akycTrke nomeleHui CyIecTByer, Tak Ha3biBaeMasl, yHU-
BepcasbHas popmyina [59]:

f = 343/L (6)

re:

340 — ckopocTb 3ByKa (M/c.);

f — 3nauenme yactothl (I');

L — nivHenHbli pa3Mep KaMephbl/IJTMHA BOJHBI (M).

3HayeHre OCHOBHOW PE30HAHCHOW YacTOTHI [IJIs1 U3BECTHOIO
JIMHEMHOTO pa3Mepa KOMHathl. s 3Toro npeacrasisieM ¢op-
Mmyny B ciaenytomeM Buze: f = 343/2L (7)

rae:

L — u3BecTHOE 3HaYEHUE JIMHENHOTO pa3Mepa Kamepsl (M).

Cnemyer oOpaTtiTh BHUMaHKE, YTO B JAHHOM CiTydae OepeT-



cs 3HaueHue He «L», a «2L». DTo CBSA3aHO C TeM, UTO 3BYKOBasI
BOJTHA, (DOPMUPYIOIIAsT PE3OHAHCHBIN PEKHUM, «ObETCSI» MEXLY
JBYMsI MapaiieJIbHBIMA CTeHaMH. To ecTh, B aHAIU3UPYEMOM
JIMHEHOM pa3Mepe KOMHAThI YKJIA/IbIBAE€TCSl TOJIBKO MOJIOBUHA
JUIMHBI 3BYKOBOW BOJIHBI, 4 3HAUEHUE JIJIMHBI COOTBETCTBYIOLIEH
3BYKOBOW BOJIHBI PABHO YJJBOEHHOMY 3HAUEHUIO U3BECTHOIO JIH-
HerHoro pa3mepa (2L).

AHanornyna gopmysia sl OUEHKH YacTOThl C(PepUUECKOM
WM ONM3KOM K chepruiecKoi Kamepe ¢ quaMmeTpoM ocHoBaHus d

f =343/2d (8)

Ecnu npuMeHeH MOPHUCTHIM abcopOep MO TPUHIUITY 3BY-
KOTIOTJIOIIEHUSI, TMPEICTaBISIONUA co0Ol YeTBEpThBOTHOBOM
(punbTp, TO, COOTBETCTBEHHO, U (hOpMYyIIa IS ITOrO pacyéra Oy-
JIeT UMETh CIIEAYIOIINIA BULL;

f =343/4L (9)

Cnoco6 4. Pe3onancel B BO3yxe BOJIU3H KPYIJbIX MO-
BEPXHOCTeN

Pe3oHaHCH BO3MOXHBI B BO3/yXe BOJM3U KPYIJIBIX TTOBEPX-
HOCTEii, HarpuMep, BHYTPH KaMEHHOTO KOJIbIa UM ke BHYTPU
UWIMHAPUYECKOM NOBEpPXHOCTU. IIpy 3TOM HacTynaeTr pe3oHaHc
TOrAa, Korja no JIJIMHE OKPYKHOCTU B TOYHOCTU YKJIA/IbIBAETCS
HECKOJIbKO BOJIH.

Pe3onanc HaxoguTcs 1o popmyie:

f =nCy/Lgy = nCy/2nR,, (10)

rae Ly, — iMHA 1enbIX JJIMH BOJIH, pacriojiaraéMbiX B BO3Y-
X€ y BHYTpPEeHHel MOBEpXHOCTH, 3/1eCh OepeTcsi CKOPOCTh 3BYKa



B BO3/IyXeE;

Ry — BHYTpEHHUII IMaMETP KPYIJIOro KOJbIIA UK LIWJTUHAPH-
YECKOU MOBEPXHOCTHU

Cnoco6 5. PezonancHass kamepa B Bi/ie TPYObI HJIH I~
JUHpPA

Pe3onancHas TpyoOa [162]

— Ecnu kpast TpyOBl OTKPBITHI, TO PE30HAHC HACTYMAET, eCiu
JUTMHA BOJTHBI A COOTBETCTBYET CJIEIYIOIIUM YCTIOBHSIM:

L=nM2,tne n=1,2,3,4...., rne L — yimHa TpyOBI

A = v/f, otkyna, f = nv/2L (11)

— V TpyOBHl, 3aKPHITOM C OAHON CTOPOHBI:

L=nM4,rne n=1,3,5,7...., rne L — yimHa TpyOBI

A = v/f, otkyaa, f = nv/4L

3.bonee TOUYHO, ¢ yueToM auameTpa TpyObl, OTKpBITast TpyOa

L +0,8d=n M2, tne n=1,2,3,4...., rne L — nyuHa Tpyosr, d —
JiaMeTp TPyObl

A = v/f, otkyna, f = nv/2 (L +0,8d) (12)

4.3akpseiTas TpyOa (C OMHON CTOPOHBI), C yUeTOM JUaMeTpa

L +0,4d =n M4, tne n=1,3,5,7...., rne L — nyuHa Tpyosr, d —
JriaMeTp TPyObl

A = v/f, otkyna, f = nv/4 (L +0,4d) (13)



CpaBHeHue ¢ nmpamMuaon Xeormca

Pa3zmep IMHHON CTOPOHBI MOMEIIEHHS B TMpaMujie Xeorca
BBbIJIEp)KaH OYEHb TOYHO U paBeH 14 M, 4TO COOTBETCTBYET IIO-
JIOBUHE JIJTMHBI 3BYKOBOU BOJIHBI B BO3yXe Ha yactore 12.251'
[159]. Dta yacrora nomyvaercs u3 popmyasl (7). Ilpu aTom cko-
POCTb 3ByKa B BO3/1yXE B pacu€rax, npuHsTa 343 m/c, 4to cooT-
BeTCTBYeT 13 Ta0i. 2 Temneparype +20°C.

WuppasByk, U3ydaeMblii TUpaMUAON, OylIeT XOpOIIO CJIbI-
IIEeH B LIEHTpe 3eMJI1, IOITOMY €CTb BEPOSITHOCTb, UTO MTUPAMHU-
IbI OBLTA TIOCTPOEHBI TSl BO3ACHCTBHS HA TUTAHETY 3eMIIS.

[TosTomy, peBHUE M300paKeHHe MUPAMHIbI C IJAa30M,
MOKa3blBAJIM PEabHOE Ha3HAUeHWE MHUpaMKjl, Kak OpraHoB
YYBCTB IUIAHET.

Ha puc. 6 nokazana pe3oHaTopHasi KaMepa Ha 1IeCTb YacToT
(Kamepa napuiipl nupamuipl Xeorca).

DTOT PUCYHOK MPUBEAEH IOTOMY, UYTO OH TaK HMOXO0K
Ha HEKOTOpPbIe YacTH KaMep Kypranos! B nieHTpe pucyHka
HAXOJUTCS ITPOEM C HIECTHIO CTYNEHSIMM, Kaxk1asl U3 KOTOPBIX CO-
OTBETCTBYET OMpeIeIeHHOI YacToTe. UeM MeHbllle pacCTosiHue
MEX]y CTYIIEHsIMU [POEMa, TEM BbIILIE YACTOTA.



Puc. 6. Pe3oHaTopHas kamepa reHeparopa HECyIEN 4aCTOThI
B nupamuze Xeorca [159]

DT1a KaMmepa SIBJISIETCSl YIPaBJIsSieMbIM PE30HATOPOM HHpa-
3ByKa Ha IecT Jactorax. Kamepa nmMeeT cTyneHuaryio HUIIY,
KOTOpasi TIO3BOJISIET Kamepe padoTaTh Ha HECKOJIBKUX 4acTOTax.
[To 3TM pa3mepam ompeaesseTcss Habop U3 MIECTU MOAYJIUPY-
IOIIMX YacToT.

CenpMas nieHTpasipHasi yactorta (Hecymast) 12.25 T’y Beipa-
OaTpIBaeTCSl PE30HAHCHBIM YCHUJIMTENIEM C TIOMOIIBI0 PE30HATO-



pa (capkodara). Hecyiias yactora Bcerja npucyTCcTBOBaja B TO-
HaJIbHOM HabOpe YacToT, MepeaBaeMbIX TMPAMUIOH.

B cMecuTenu U3 3TUX 4acTOT U HECYIIIEH YacTOThl BhIpaOaThl-
BaeTcsl TOHAJIbHBINA HaOOp yacToT. [lomydyeHHble TakuM 0Opazom
YaCTOTHI MOJIAIOTCS HA TIOI3EMHBIN BUOPATOP.

31ech UCTIONB3YIOTCA MOJTYBOJIHOBBIE Pa3MeEPhl CTyIIEHYaThIX
9JIEMEHTOB, U HEJIMHEHHOe MpeoOpa3oBaHNe CUTHAJIOB B BHIE
CTYIIEHbKM B KOpPHUIOpE. IDTa CTYIIEHbKAa MOIJIA CO3/1aBaTh BbIC-
1€ TAPMOHUKH, KOTOPblE 00PAaTHO OTPAXKAJIICh B KAMEPY I1apH-
1pl. B oy Kamepbl UMEETCsl peryJmpoBOYHBIN KOJIOJEL, KOTO-
PBIii MOXXET MEHSATh PE30HAHC KaMephl 32 CUET U3MEHEHHSI 00b-
éma.



7ZKN3HEeHHO Ba)KHbIC YaCTOThI

— YacToThl, cCOBNajamomiye ¢ CHHOAUYECKON YacTOTOMI
JIYHBI U CUJIEPUYECKON YaCTOTOU IPYIUX IUIAHET.

[Ipumeuanve. Cuaepudeckuil nepuoy — NpoMexXyTOK Bpe-
MEHHU, B TEUEHHE KOTOPOro HeOECHOEe TEeJI0 COBEpIAeT MOTHBIN
000pOT BOKPYT IIABHOTO TeJia 10 OTHOIICHUIO K JaJIEKUM 3BE3-
daM (reqrocuctema). CHHOOMYECKUH MEPUOJ — MPOMEKY-
TOK BPEMEHU MEXAY ABYMs MOCIIeJOBATEIbHBIMU COEAMHEHUSI-
MU HEOECHOTO TeJla Mpy HaOmoaeHun ¢ 3eMin (TeocrcTeMa).

Yactota mepBoro kameproHa, mpeioxkenHoro Illopom —
419,9 I'y, ¢ Tounocteio 0,3% coBragaeT ¢ CHHOAUYECKOM Ya-
croToil JIyHbl.

B 1741 r. 'enpens npumensin yactoty 422,5 ', 4To ¢ TOYHO-
cteio 10 0,05% coBnagaer ¢ cugepuueckoi yacroron Hem-
TyHA.

Bebep ncnonp3oBan 423,2 I'11, 4To Majao OTIMYaeTcs OT Ya-
crorbl Hentyna. B wacTtHOCTH, CyIIECTBYIOT CTOPOHHUKM Ha-
CTPOMKM MY3bIKQJIbHBIX MHCTPYMEHTOB Ha 4actory 432 I
Y HEKOTOPBIE JPyTrUe YacTOThI, KOTOPhIE, KaK OHW YTBEPKAAIOT,
UCTIOJIb30BAJIMCh BO BPEMEHA CPE/IHEBEKOBbSI U AK€ aHTUUHO-
CTH.

[Ipumensiemblii B [Ipe3aeHckoli oriepe KaMepToOH, HACTPOEH-
HbId Ha 435 T11, coBnagan ¢ yactoror mysbcaiuii CoTHeuHOn
Marautocepsl. B 1841 r. B [Tapuskckoii orepe mpuHsTa 4acTo-



ta 453 I'ny, a B Benckoit — 456 I, uto ommyaeTcs He OoJiee YeM
Ha 5 UEHTOB OT CUJEpUYECKOro nepuoaa JIyHsl U CpeHero me-
puoaa cytok ConHiia.

2. YacTtoThl, COOTBETCTBYIOIIME NPUHIUIY 30J0TOr0
CeueHusl.

N3BecTHO, 4TO OAHUM U3 (PyHAAMEHTABHBIX PUHIIUIIOB I10-
CTPOEHUSI KUBOU MaTepuM SIBJISETCS] MPUHIMIT 30JI0TOUM TMPO-
nopuuu. [lpu MaTemMaTMyeckoMm [e/eHWMH AMara3oHa 4YacToT
272,19 T — 544,38 T, pe30HAaHCHO CBSI3aHHBIX C TOJAOBBIM
purmMoM 3emisi B 30510TOM Iponopuuu (B oTHomeHnu 61,8%
u 38,2%), nonydaem yacroty 440,4 T’y (Puc. 7).

272,19 Iy (1-a oxrasa) 4404 Ty 544,38 'y

168,21 'y 103,98 'y

Puc. 7. YacTtoTbl. MpUHLKWN 3010TOMO CeYeHns

Takum 06pa3oM, MPUMEHHUTENIBHO K JUANa3oHy 4acToT, pe-
30HAHCHO CBSI3aHHBIM C TOJOBBIM PUTMOM 3eMJIM, 4acToTa
440,4 I'my npesacTapisieT coO0M MPOSIBIEHUE MPHUHIIUIA 30J10-
TOI MPONOPLIMY, SIBASIONIETOCss OHUM U3 (PyHIaMEHTAIbHBIX
NPUHIMIIOB MUPO31aHus1, MPOSIBJICHUEM BBICIIIETO CTPYKTYPHO-
ro U (PyHKIMOHAJIBHOIO COBEPILIEHCTBA, UTO SIBJISIETCS] HEMpe-
MEHHBIM YCJIOBHEM KpacoTsl U rapmoHun. CresoBaresibHO, HC-



noJjb30BaHue 4actoTol 440,4 I'i, paBHO Kak M €€ OKTaB-
HBIX 00Pa30B, H YCTPAHEHHIO OY/I€T COCOOCTBOBATH KaK
JUISl YeJ0BeKa, TaK U JJIsS BCero >KMBOro Ha Hailei 1mJja-
HeTe BOCCTAHOBJIEHUI0 TAPMOHHUM HMEIOIIEHCs B OpraHu3-
Me pa30aJlaHCHUPOBKH, a TaKKe IPUBHECEHHUIO YITOPSI0YSHHOCTH
B pabOTy OpPraHOB M CUCTEM U MIEPEBOY OPraHU3Ma B ONITHMAJTb-
HBIN peXUM (DYHKIIMOHUPOBAHUSI.

3. Mepa ycTOMYHBOCTH Y€JI0BEKA H €r0 OHOJIOrHYeCKOil
CHCTEMBl.

Teopusa Auaekcanjapa /lopomkesuya [167]. YenoBek sB-
JISIeTCS KJIETOUKOHM OrpoMHOro BeeneHckoro opranusma u BoJie-
YEH BO MHOKECTBO PUTMHUYECKHUX MPOLECCOB, KAK BHYTPEHHUX,
TaK Y BHEIIHUX, B TOM YMCJIE CBSI3aHHBIX C HaIllel TUIaHETOM.
Bce oM HE3puMO COMTPOBOKIAIOT YEIOBEKA C MOMEHTA 3a4aThs
B TEUCHHUE BCEW KU3HU, CIIOCOOCTBYs alaliTallid K ITOCTOSTHHO
W3MEHSIIOIIMMCSI BHEITHUM yCJIOBHSIM. Mepoi ycTONYNBOCTH
YeJI0BEKa KaK e/INHOI OMO0JIOTHYeCKOl CHCTEeMBI SIBJISIET-
csl CTAOMJIBHOCTD €r0 BHYTPEHHUX PUTMOB U UX COOTBET-
CTBUE MPUHIIUTIAM BCEOOIIEH TApPMOHUY, YTO MOXET OBITh 00eC-
MEYEHO MyTEM CMHXPOHU3ALIUU C BHEITHUMU 33JAI0IIMMU PUT-
Mamu. CHHXpOHM3AIMSI ¢ HUMH OOECIIeYnBaeT CTPYKTYPHBIH,
9HEPreTUYECKUA U MH(POPMALIMOHHBIM TOMEOCTa3 BCEX ITOICH-
CTeM OpraHu3Ma 4ejioBeKa, YTO SIBJISIETCS OJHUM U3 BaKHEH-
IIMX YCJIOBUM TOAJIEPKAHUSI ONITUMAJIBHOTO YPOBHSI OMOPUTMHU-
YECKOM aJjanTalluy ¥ COXPAHEHUsI 3[IOPOBbS YEJIOBEKA B IIEJIOM.

[Mpumeuanue. ['omeocTas — camoperyssius, CliocOOHOCTb OT-



KPBITOM CHUCTEMBI COXPAHSTh MOCTOSHCTBO CBOETO BHYTPEHHE-
IO COCTOSTHUSI TTOCPEJICTBOM CKOOPAMHUPOBAHHBIX PEaKIIUid, Ha-
MIPaBJICHHBIX HA MOJ/IEPKaHNe JUHAMUYECKOTO PAaBHOBECHSI.

[MTockonbKy 4esoBeK MpecTaBisieT cOO0W CIIOKHYIO aBTOKO-
Je0aTeNbHyI0 BOJIHOBYIO CHCTEMY, OCHOBAHHYIO Ha HeIpephIB-
HOM B3aMMOJIEIICTBUM MHOXKECTBA BHYTPEHHUX YaCTOTHO COIJIa-
COBAaHHBIX PUTMOB, TO HapyllleHWe MPABWJILHOTO MPOTEKaAHMS
PUTMHUYECKHX TPOIECCOB B JIIOOOM U3 3BEHBEB JTAHHOW CHCTe-
MbI HEM30EKHO BJICUYET 32 COOOM MpUBHECEHNE pa30alaHCUPOB-
KA M PacCOrIacOBaHMs B CIIAXKEHHYIO padOTy BCEro OpraHu3-
Ma. Jlioboe HapyIieHue paBHOBECH S SIBJISETCS] OTHOM U3 MPUYMH
pa3BUTHs 3200J1€BaHUIA, TOITOMY MOJIEPKAHUE OIKHOTO PaB-
HOBECHS MEXy BHYTPEHHUMHU U BHEIITHUMU PUTMAMH SIBJISIETCS
OJJHOM U3 aKTyaJIbHBIX 3a/1a4, UMEIOIIMX BaXKHOE MPAKTUYECKOE
3HaueHMe /J1s1 YeJIOBeKa.

Hns peiieHrsi MOAOOHOM 3a/1auM OYEeHb YIOOHBIM SIBJISIETCS
UCTIOIb30BaHKME aKyCTUUYECKOTO BO3JIEUCTBUS, TIOCKOJIbKY M3Me-
HEHHE BHYTPEHHHMX IapaMeTpOB OpraHu3Ma OmpejAessieTcs va-
CTOTOM, a He TUIIOM BO3JeWcTBYyoIIero nois. Ha stom ocHo-
BaHUM 3BYK, 0J1arojapsi pe30HaHCHOMY B3alMO,1eliCTBUIO
¢ IPHUCYIIMMH Y€JI0BEKY BOJHOBBIMH NPOLECCAMU, MOKET
NMPUMEHSITHCS B KaueCcTBe HHCTPYMEHTA JIJIsl IPOBeeHUs
HACTPONKH M MO/AJePKaHUsA ONTHMAJHLHOr0 romMeocras3a
OpPraHu3Ma 4eJjoBeKa. JTO OObsACHSET, MOUeMy C ITyOOKOH
JIPEBHOCTU Bce 0e3 UCKIIIUEHHUsI KYJIbTYPbl MUPA UCTIONb30BAJIH
3BYK JIJIs1 OCYIIECTBJIEHUS TOTO WJIM MHOTO BO3JEHCTBUS HA Ye-



JIOBEKA, a TaK’Ke JIJ1s1 BBITOJHEHUS PA3IMUHbIX IPAKTHK C LIEJbIO
TpaHC(POPMALIMU CO3HAHUS.

Ocra€tcsi TONBKO BBISICHUTh, KaKMe MMEHHO 3BYKU JIydllle
BCEro MCIO/Nb30BaTh JJIs1 pelIeHus MOA0OHBIX 33/ad, U Kakas
CHCTEMa OpraHM3allMK 3BYKOB IO BBICOTE sIBJISETCS HamOosee
ONTUMAJIbHOW, KaK JJisl BOCHPUATUS YEJOBEKOM, TaK W s
HACTPOWKHM MY3BIKTbHBIX MHCTPYMEHTOB, UYTOOBI MY3BIKAJIb-
HO-aKyCTUYECKOe BO3JENCTBIE MOIJIO OKa3bIBATh OJIArOTBOPHOE
BO3/ICMICTBUE HA OPraHU3M YeJIOBEKa.

JI1060¥i My3bIKaTBHBIN CTPOI OTTAJIKUBAETCS OT TOYHO OIpe-
JeJIEHHON BBICOTHI KaKOro-a10o 3ByKa, MO KOTOPOMY MPOU3BO-
JUTCS HACTPOMKA MY3BIKAJIBbHBIX MHCTPYMEHTOB. Il BOCHpo-
W3BE/ICHUS 3ByKa ITAJIOHHOU BBICOTHI MOJIb3YIOTCS] KAMEPTOHOM,
KOTOpBIN ObUT M300peTeH B 1711 T. mpuBOPHBIM TpyOayoOM aH-
riuiickoi Koponesbl Ennsaserst [Ixonom [opom.

NHTepecHOo, 4TO ¢ MOMEHTa N300peTeHHs] KaMepTOHA ero ya-
CTOTa HEOJHOKPATHO MEHJIACh U MOIVIA CYIIECTBEHHO OTJINYATh-
Cs1 OT PUHSATOTO B HACTOSIIIEE BPEMsI ITaJIOHA BILIOTh JI0 LIEJI0r0
TOHA B 3aBUCUMOCTH OT TOTO, JUIsl KAKMX LieJIeil OHA MPUMEHSsI-
nack. Tax, U1 HACTPOMKM XOpa MOIJIa UCTIOJIb30BAThCS OJHA Ya-
CTOTa, AJI1 HACTPOWKM OpraHa Jipyras, JJisi UICTIOJTHEHUS CTap1H-
HOM MY3bIKHM TPEThs, AJIs1 UCTIOJHEHUSI aKaJeMUYECKOU MYy3bIKU
4yeTBEpTas U T. A. BOT puMepbl HEKOTOPBIX YaCTOT, HA KOTOPbIE
B pa3HOE BpEMs HaCTPAaUBAJINCh KAMEPTOHBI, KOTOPBIE IPUBOAUT
JOKTOP UCKYCCTBOBE/IEHM S, YUEHBIN-aKYCTUK U My3bIKOBes [ ap-
Oy30B Hukomaii AnekcanapoBud:



419,9 I't — yacrora camoro rMepBoro KaMepToHa, H300peTEH-
Horo [Ix)xonom Hopowm, 1711 r.;

422,5 I'n — yacToTa KamepToHa, KOTOpylo nmpumeHsii1 ['eopr
Opunpux I'ennens, 1741 r.;

423,2 I'n — yactoTa KamMepToHa BO BpemeHa BeGepa, 1815 1.;

435 I'n — vacrorta kameproHa B [lpe3neHckon onepe, 1826 r.;

453 I'n — yactora kameptoHa B [lapukckoit oniepe, 1841 r.;

456 I' — yacrora kameptoHa B BeHckoii oniepe, 1841 r.;

435 I' — npuHAT Mex1yHapOIHBIN STAJIOH Ha KOH(pepeHIun
B Bene, 1885 .;

439 I'y — yacToTa KaMepToHa B AHIINY;

440 I'y — yactora npuHsATa HarrioHaabHBIM O10pO CTaHIAPTOB
CIIA, 1825 .

Kakux-1m00 NMUCbMEHHBIX CBUAETENHCTB WM YIIOMUHAHUA
O TOM, YTO Ta WIMA WHAsl 4aCTOTa HACTPOWKHU KaMepTOHA SIBJIsI-
ercs1 Oosee MPaBWIILHOM, OMMpAoIeiicss Ha HEeKUil TeopeTuye-
CKMI TPaKTaT WM CTAPUHHBIA UCTOYHUK, HE COXpaHUIOCh. [1o-
TOMY MOXHO MTPEATIONIOKUTH, YTO CTOJIb 3HAUUTETBHBIN pa3opoc
YacTOT )il HACTPOMKHU KaMepTOHa ObUT BBI3BaH, CKOpPEE BCETO,
HEOCO3HAHHBIM BHIOOPOM MY3BIKAHTOB, CBSI3aHHBIM C OCOOEHHO-
CTSIMU MY3bIKQJIBHBIX MHCTPYMEHTOB U yIOOCTBOM JIJIsl MUCIION-
HUTEJIEN.

Bmecte ¢ Tem, npuBei€HHBIE BbIIIE YaCTOTHI HACTPONKH
KaMepPTOoHA OJIM3KH K OKTAaBHLIM 00pa3aM 4acToT CHje-
PHUYECKUX WJIH CHHOANYECKHX MePHOI10B 00palieHnsl njia-
HET, 4YTO BPSJ JIM MOXHO CUMTATh CIy4allHBIM COBIAJCHUEM,



Ha 4To oOpariaeT BHMManue bynanoB Biagumup ['puropseBud,
ABTOP OPUTMHAJIBHOTO METO/Ia PUTMOKACKAIOB, UCIIONb3yEMOTO
JUISI OMMCAHUsI Pa3BUTHS CJIOKHBIX CUCTEM M CUHEPreTHUECKOM
TEOpUU FAPMOHUH.

B nacrosimee Bpemsi B KauecTBe CTaHJapTa [JisA Ha-
cTpoiiku kKamepTtoHa npunsaTa HoTta A4 (JIa 1-ii okra-
BbI) ¢ yacroroin 3Byyanus 440 I'u. {anHbii cranmapt Obin
ycTaHoBJieH Ha JIOHIOHCKOM KOH(EPEHIMH 0 CTaHAapTU3aIN
(ISA) B 1939 r. u ytBepxA€H MekayHapOoOHON OpraHu3aluein
no crangaptuzaiuu (ISO) B 1953 r. B ganbHeiiiem crangapt
ObUT MOATBEPKAEH ITOM ke opraHu3arueid B 1975 r. mox Home-
pom ISO 16:1975.

3. BaxxHble 4acTOTHI B IPpeBHUE BpeMeHa.

CymecTBYIOT CTOPOHHHUKH HACTPOMKH MY3BIKAJbHbBIX
HHCTPYMEHTOB Ha yacToTy 432 I'ii 1 HeKoTOpbIe apyrue
4acToThl, KOTOPbIE, HCNOJb30BANNCH BO BPpeMeHa cpe/i-
HEBEKOBbSI U J1a:Ke aHTHYHOCTU. OHAKO, 0 TPUYUHE OTCYT-
CTBUSI YOWTEIIbHBIX JIOKA3aTeIbCTB WM 0OOCHOBAHUS MOJ00-
HBIX YTBEPXKJIEHUIA, BCE OHU HE MOTYT BOCIIPUHUMATHLCS BCEPhES.

B pesynbrate ecrecTBEHHBIM 00pa30M BO3HUKAET BOIMPOC, —
KaKOW BCE-TaKM JIOJDKHA OBITh YaCTOTa HACTPOMKH KaMepTOHa,
9TOOBI MY3BIKATBHO-aKYCTHYECKOE BO3JICHCTBIE MOIJIO CIIO-
cOOCTBOBATH BOCCTAHOBJIEHHIO YTPAUYEHHOI0 Y€JI0BEKOM
pPaBHOBeCHsI, TAPDMOHUM U HCIeJEeHUI0 OT HEIYIroB, OKa-
3bIBasi HA OPraHU3M 4YeJIOBeKa MOJ0KUTeJbHOe BO3/ell-
cTBHE B 11eJaoM? MokeT 1 mogoOHas yacTota ObITh 000CHOBA-



Ha M pacCYMTaHa MaTeMaTU4ecKu?

7151 TOro 4TOOBI MOKHO OBLIIO OTBETUTH HA MOJOOHBIE BOTIPO-
Chl, HEOOXOJMIMO JIBUTAThCSI OT OOIIEro K YaCTHOMY, OIMUPASICh
Ha 3HAYMMBbIe 7151 UEJIOBEKa PUTMHUECKHE MPOLIECCHI, B KOTOPhIE
KaKJIbIF U3 HAC HE3pMMO BOBJIeUEH. Tak Kak /1151 HAC POJHBIM JI0-
MOM sIBJIsIeTCs1 3eMJisl, TO CPE/Id MHOXXECTBA BHELTHUX PUTMOB,
B KOTOpbIE BOBJICUEH YeJIOBEK, HanboJiee 3HAUMMBIMU SIBJISIOT-
Csl pPUTMBI, CBSI3aHHBIE C Halllell 3eMJIEN — 3TO CYTOUHBIA U TOJ0-
BOM puT™Mbl. UMEHHO 3TH IB€ OCHOBHbIE €JMHHIIbI — CYTKH
H IoJI eCTeCTBEHHBIM 00pa30M Npe/IoKeHbl HaM caMoil
NPUPOIOH.

JlefiCTBUTENILHO, B COOTBETCTBUU C CYyTOYHBIM PUTMOM Yepe-
JyeTCsI peskuM OOPCTBOBAHMS U CHA, paOOTHI U OT/IbIXA, TIPOMC-
XOIAT HENMPEePHIBHbIE U3MEHEHU ST HA MUKPOYPOBHE U HA YPOBHE
pa3IMYHBIX OPraHOB M CHUCTEM OPraHM3Ma YeJIOBeKa: MeHsIeTCs
KpPOBSIHOE JIaBJICHUE, YacTOTa JbIXaHus, TeMIlepaTypa Teja, pa-
0OTOCIIOCOOHOCTD U T. [I.

[omoBO¥ pUTM HE3pHMO BIMSIET Ha XOJ OUocepHBIX Mpo-
IIECCOB Ha TUIaHEeTe, B COOTBETCTBUU C KOTOPHIMU MPOUCXOSAT
CE30HHbIE M3MEHEHMS KJIMMATUYECKUX YCJIOBUM, CTPYKTypHAs
TIepecTpoOrKa IMPOIIeCCOB Pa3BUTHS BCEX JKUBBIX CHUCTEM, U3Me-
HEHME CE30HHOW aKTUBHOCTU OPTraHOB, MPOUCXOIUT PETYJISIIHS
MPOIIECCOB A/IaITAIUU, TIOAJIEPKaHKEe TOMEOCTa3a U IUHAMUYe-
CKOTO paBHOBECHSI, U3MEHEHHE YPOBHS ICUXUUYECKOW BO30YIM-
MOCTH, CBETOUYBCTBUTEIBHOCTH TJIa3 U T. .

O4eBUIHBIM MOATBEPKACHUEM MMPAKTUUYECKON 3HAYMMOCTU



JUIsl YeJIOBEKa UMEHHO CYTOYHOIO U T'OJOBOTO PUTMOB 3€MIIHU,
Cpeiu MpOYMX JPYrMX BHEIIHUX PUTMOB, SIBJISIETCSI CO3JIaHME
¥ TIOBCEMECTHOE MCIIONb30BAHUE YETOBEKOM C TIIyOOKOH JpeB-
HOCTU Pa3JIMYHBIX YCTPOUCTB U OOBEKTOB.

Yro kacaercsi TOAOBOrO PUTMa, TO ISl TOTO, YTOOBI MOKHO
OBbLIO COOCTBEHHBII PUTM JKM3HU YEJIOBEKa BITHCATh B TOIOBOM
pUTM, HEOOXOOMM KasleHAapb. KaneHnapp — 3TO ymopsiiodeH-
Hasl CUCTEMa CUETa JTHEeU, KoTopasi JOJKHA YYUThIBATh TOJOBYIO
NEPUOAVYHOCTh MPUPOIHBIX siBIeHUI. C MOMOUIbI0 KaleHAaps
BO3MOKHO JeJIeHHe roga Ha yJoOHBIe MEepUOANYEecKre MHTep-
BaJIbl BpEMEHH, YTO MO3BOJIsIET (PMKCUPOBATh BAXKHbIE JJIs1 Ye-
JIOBEKa COOBITHS U U3MEPSTh Pa3MyuHble BpeMEHHbIe UHTEepBa-
a1, Kanengapp, Kak MHCTPYMEHT TUIAHUPOBAHM S, UMEET OIPOM-
HYIO [IPAKTUYECKYIO LIEHHOCTD J1J151 3eMJIEIEJTbLIEB U JIEIOBBIX JII0-
Jeid, C ero MOMOIIbI0 MOKHO TaK:Ke B HY’KHbIA MOMEHT IPOBECTU
B3aMMHYIO HACTPOWKY BHYTPEHHUX OMOPUTMOB C BaKHEUITMMU
JU1s1 YeJIOBEeKa BHELTHUMU PUTMaMHU, a TAK:Ke PeliaTh MHOKECTBO
ApYrux 3aj1au.

4. IIpuBsizka K KJIOYeBbIM /1aTaM, CBSI3aHHBIM € I0/0-
BbIM PUTMOM. DTH JaThl UMEJIM Ba)KHOE 3HAYEHUE JJIs1 JPEB-
HUX — 3UMHHME U JIETHUE COJHLECTOSIHUSI U BECEHHUE U OCEH-
HHUE PABHOAEHCTBUS, B IPEBHOCTH OCYILIECTBJISAIACH C TOMOIIIBIO
0CcOOBIM 00pa30M OPHEHTHPOBAHHBIX HA MECTHOCTH COOpYXKe-
HUU U KaJIeHAapel pa3jIMuyHoro TUIIA.

B kavectBe mpumepa pacCMOTPUM METaJIMTUUECKUNA KOM-
reke Hetorpennnx (Newgrange) B Mpnanaum, Bo3pacT KOTO-



POro OlIeHUBaeTCs MPUMEPHO B 5S—6 Thics Y JieT. Ero ocodenHo-
CTBIO SIBJISIETCA TO, YTO BHYTPH JAHHOT'O KOMILUIEKCA UMEETCS y3-
KUl KaAMEHHBII KOPHUI0P, KOTOPbIl OPHEHTHPOBAH HA I0T0-
BOCTOK, TOYHO Ha MecTO Bocxoaa CouHIa B IeHb 3UMHEr0
coaHnectosiHust. [Toatomy Tosbko B iepuon ¢ 19 no 23 nekad-
ps styun Bocxonsmero ConHua MOryT NPOHUKHYTh B KAMEHHBIN
KOPHJIOp Yepe3 HeOOJbIIIoe OKHO, PACHoIOKEHHOE HaJl BXOIOM
Y OCBETUTb BHYTPEHHIOIO KaMepy B KOHILIE KOPUAOPA.

E1i€ oHMM 13 UHTEPECHBIX MPUMEPOB COOPYKEHUIA, C TOMO-
1[bI0 KOTOPOI'O OCYIIECTBJISUIACH MPUBS3KA K BaXKHEUIIIMM Jara
B TEYEHUE Tojia, SBJISAETCS CTyneH4varas nupamuaa Kykynbkana,
pacrionioxkeHHass Ha noimyoctpoBe HOkaran B Mekcuke. B nHmn
BeCEHHEro U OCEHHEero PaBHOAEHCTBUIl NPUOJU3UTETHLHO
B Tpu 4yaca aHsA Jgyun CoJiHIIa 0CBemAKwT 3arnajHyn Oa-
JIIOCTPaJy TJIABHOW JIECTHUIIBI MUPAMUIBI TAKUM OOpa3oM, UTO
CBET U TeHb 00pa3yloT M300pakeHHue CeMU PaBHOOEIPEHHBIX
TPEYroJbHUKOB, COCTABJISIONIMUX TEJIO TPUALATA CEMUMETPOBOM
3MeH, «TOJBYIIeH» 10 Mepe nepeaBrkenrst ColHIa K COOCTBEH-
HOW r0JIOBE, BBIPE3AHHOM B OCHOBaHUM JIECTHUIIbL. B THU 3UMHe-
IO Y JIETHETO COJIHIIECTOSIHUS MMpaMKJIa JEJIUTCS CBETOM U Te-
HBIO TOYHO TOMOJIAM.

Hannen 12-u MecsiuHbIN KaJIEHAAph HA KAMEHHOM IUTTE B PU-
Me. B 1ieHTpe KasieHaaps momeieHbl n300paxeHus 3HAKOB 30-
JIMaKa, a Crpapa U cjieBa — 0003HaueHus1 yucell Mecsies. B Bepx-
HEeW YacTH KaJleHAapsl pacrioioxkeHbl (purypsl O0OroB, KOTOPHIM
MOCBSIICHBI THU HEJIEIHN.



7KuzHb B coracum ¢ OKTaBHBIMHU 00pa3aMy PUTMOB 36MHOTO
rofia U CyTOK SIBJISIETCSI €CTECTBEHHBIM M OPraHUYHBIM IS JTIO-
JIei, )XKUBYIIMX B HEMOCPEACTBEHHOM KOHTAKTE C TPUPOJIOH, O1a-
rofapsi 4emy 4eJioBeK YMojoOIsieTcs] U CIIMBAETCSl C MPUPOIOH
yepes e€ pUTM, peanu3ys €AUHCTBO.

IIpuBeaE€HHBIE IPUMEPBI CBUIETEILCTBYIOT O TOM, UTO YEJIO-
BEK C ITyOOKOH JIPEBHOCTH 3HAJI O BAXKHOCTH CHHXPOHU3AINHU
COOCTBEHHOI0 PUTMA KU3HHU C PpUTMAMH 3eMJIH:

— € CYTOYHBIM PUTMOM;

— C rOA0BbIM PUTMOM.

[TOCKOIbKY CYTOYHBIM PUTM MPOTEKAET Ha (POHE TrOAOBOrO
pUTMa, TO TOIOBOI PUTM SIBJISIETCS] HanOOJIee BaXKHBIM JIsI YEJIO-
Beka. CiiejoBaTeJIbHO, YACTOTA KAMEPTOHA /I0JI2KHA ObITh
CBSI3aHA C TOJ0BBIM PUTMOM 3eMJIH, YTO OyAeT CIoco0-
CTBOBaTh CMHXPOHU3AIIMU BHYTPEHHUX PUTMUUECKUX MPOIEC-
COB B OpraHu3Me 4YeJioBeKa ¢ HauOosee 3HAYMMbIM ISl HEro
PUTMOM — TOJIOBBIM PUTMOM 3€MJIH, YTO MO3BOJIUT OOECTICUUTh
YCTOMYMBOCTD YeJIOBEKa KaK IeJIOCTHOM OMOJIOTMYECKOM ChCTe-
MbI U NTOJACP)KUBATh COCTOSIHUE 3/IOPOBbSI HA JIOJIZKHOM YPOBHE.

YrtoObl onpeneuTh YacTOTy KaMepTOHa, HEOOXOIMMO CHava-
Jla paccyMTarh 4acTtoTy rogoBoro purMma 3emiM. Yacrora ro-
JIOBOTO pyUTMa 3eMJIM ONPEAEIISIeTCS Ha OCHOBAHUU MPOJOJIKHU-
TEJILHOCTH 3BE3THOTO rofia (CUIEPUUECKUI TIEPUO] OOpaIlieHus ),
9TO MPOMEKYTOK BPeMeHH, B Te4YeHHe KOTOPOro 3emuist
cOoBepuIaeT NOJHbIN 000poT BOKPYr CoJiHIIa OTHOCUTEJIb-
HO 3B€31, OKpPYIJI€éHHO: 365 cyToK, 6 4acoB, 9 MHUHYT,



9,98 cexynabl u cocrasJsiet 3,16 %103 I'u. JlanHas yactorta
SIBJISIETCSI CJIMIITIKOM HU3KOU U TIOTOMY SIBJISIETCSI HE CITBIITTMMOM
JIJI JeJIoBeKa.

OpHako, WCTOJb3Ysl OKTaBHBIW MPUHIIUII, MOXKHO 3a CUET I10-
CJIeIOBATEIbHOTO YMHOKEHHS TIOTyYeHHOW YacTOTHI IO CTere-
HSIM JBOWKHU TIOJyYUTh PE30HAHCHO CBSI3aHHYIO C HEH, HO yxke
CJIBIIIMMYIO YEeJIOBEKOM YacTOTy rojgoBoro purma 3emiu. [lo-
3TOMY, MOJAHUMAsI MOJIy4€HHYI0 4acToTy Ha 32 OKTaBblI, I10-
JIYYUM PE30HAHCHO CBSI3aHHYIO C HEH, HO yKe CJIBIIIMYI0 Je-
joBekoM yacrory 136,096 I'm (oxpyrnénHo 136,1 I't), xoro-
pas Onm3ka K HoTe «Jlo-/ine3» Majioil OKTaBbl 3BYKOPSIa MY3bl-
KajpHOM cuctemsbl (138,59 I'tr). Bricime oKTaBbl IIs uacmombl
136,09 I', s10: 272,19 11 544,38 I'x

5. JleueOHBIE YACTOTDI

Hamwm nipeiku 3HaM 00 OKTaBHOM MPHHIIUIIE, TIOTOMY TIO-
JNOOHbIe 3BYKH, PE30HAHCHO CBSI3aHHBIE CO 3HAYMMBIMU JJIsI Ye-
JIOBEKA YacTOTaMH, CUMTAIIMCH CBSIIIEHHBIMHU, ITOTOMY YTO C UX
TIOMOIIIBI0 BO3MOXHO TO/IJICp)KaHNe KU3HEHHOW SHEPIuu, Tpe-
oOpaxkeHre BHYTPEHHETO MHUpa YesioBeKa U BIIMSHKE Ha BHEIII-
HIOIO J€MCTBUTEIBHOCTD.

Hacrpoiika yeoBeka Ha cBslleHHbIe BHOpanuu 3eM-
JHM CHocoOHa IIOMOYb MCLEIWTh MHOTMEe 3a00JieBaHUs, Kak
Ha (PU3MYECKOM, TaK W Ha IYIIEBHOM YpPOBHE, YTO SIBJISIETCSI
O/IHOI1 U3 Ba’KHEHINX TallH 3/I0POBbSI U 10JITOJETHSA .

CBs13aHHBIH C TOIOBBIM PUTMOM 3€MJIM 3BYK U3BECTEH C TITy-
60ko# gpeBHOCTH. B MHIuM, Hanpumep, CyIecTBOBAIO yYeHUe



o BbicuieM 3Byke «Haga-bBpaxman», SBAsOMKAMCS 3apoAblilieM
BCEr0 MHUPO3JaHUsA. B MHIUKMCKOM My3bIKE 3TO OYEHb BAXKHBIM
0acoBbIil TOH, KOTOPBII Ha3bIBaeTCA «sadja» WM «oTel 1J1sl ApPY-
T'UX», UMEHHO OH SIBJISIETCS JIENTMOTUBOM BCETO MY3bIKAJIbHOTO
MPOU3BEJCHUSI.

I pyruM npuMepoM KCIONIb30BAHUS JAHHOTO 3BYKAa, CUMTAIO-
HIErocsi CaMbIM CBSIIIIEHHBIM 3BYKOM B MHJIYUCTCKOU U BEANYE-
CKOW TPaIULIMU, SIBJISAETCS JPEBHSAS Tpaaulusl NEHNsI MAHTPBI
«OM». B cOOTBETCTBUU C BEIUUYECKUM HACIEIUEM CUUTAETCS,
410 3ByK «OM>» OBLT MEPBBIM, JABIIUM HAYaJI0 BOCIIPHHUMAE-
MOU Hamu BceneHHOM, T03TOMY OH ITPOU3HOCUTCS B HaYaJsie CBsI-
IIEHHBIX TEKCTOB MEIUTALIUN.

IIpu nenun ManTpbl «OM>» NPOUCXOUT NMEePeHACTPON-
Ka OPraHu3mMa 4eJi0BeKa, IPOsSCHIETCS YM, YCTPAHSIOTCA Ipe-
MATCTBUS HA TTYTH TyXOBHOT'O POCTA, YEJIOBEK €CTECTBEHHBIM 00-
Pa30oM pacKpbIBaeTCs M Yepe3 MepekrBaHue MogoOHOro cOCTo-
SIHUSI TIOJTy9aeT BO3MOXKHOCTh OOPECTU HOBBIN Jis1 ceOs OIBIT.
Kaxaymme npocBeTIEeHUs TOJKHBI BIyMAaThCsl B 3BYK U CMBICIT
OM. I[Ipu 3TOM GOsBIIIOE 3HAYEHUE UMEET HE TOJIbKO cama 1o ce-
6e manTpa «OM», e€ BUOpaIIMOHHBIE XaPAKTEPUCTUKU U BHYT-
pEHHee TYIIEBHOE COCTOSIHUE UCTIONHUTEIS], HO U TIPABUJIbHOCTh
€€ BOKQJIBHOTO MCTOHEHHsI. TONBKO MpH COOMOAEHUN JaHHO-
IO YCJIOBHSI BO3MOKHO JJOCTHKEHHE PeaIbHOTI0 HCIeJIsII0-
1[ero BO3/1eCTBUS HA OPraHU3M YeJI0OBeKa, I03TOMY BCeM
TEM, KTO XKeJAeT HAYYUThCs MPABWIBHO METh MAHTPYy «OM»,
HEOOXOIUMO JINOO HAWTH HACTOSIIETO YUUTENs, SIBIISIONIErOCs



HOCHTEJIEM TPAJIUIMH, KOTOPBIN MOT Obl HAYYUTh MPABUIIBHO €&
UCTIOJHSATD, JINOO MOKHO TTOCETUTH BHICTABOUHBIN 3aJ1 «Komoko-
na Pycu» B CeprueBom [locaze, rae Haxogutcst 6acoBoe OMIIO
«['onoc 3emiin», TOUYHO HACTPOEHHOE HA YACTOTY CBSIIEHHOTO
3ByKa «OM».

BacoBoe O0mno «['onoc 3emum» sBISETCA TMPOCTHIM B TIPU-
MEHEHUU U YAWBUTEIBHBIM 10 CBOUM BO3MOXXHOCTSIM MHCTPY-
MeHTOM. C ero moMmolupl0 MOXKHO HE TOJIbKO Hay4YMThCS Ipa-
BUJIbHOMY BOKAaJIbHOMY MCHOJHEHMI0 MaHTpbl «OM», HO U pe-
11aTh INUPOKMMA CHEKTP 3ajad, BKJIIOYAsAd KAaK BOCCTAHOBJICHHE
30pOBbsl 4yesoBeKa. OKpyXkalolMi HAC MUP B CBOEM OCHOBE
IIPOCT, KpaCUB ¥ TApMOHMYEH. [ apMOHMA MUPO3jaHN s BbIpaxa-
€TCsl B [IEPBYIO OUEpe/lb B OKTABHOM, MY3bIKAJIbHOW OpPraHM3allin
ero CTpyKTypbl. OTKPBITHI B TITyOOKOW APEBHOCTH MPUHIIMIT OK-
TaBHOT'O MO00MS, TO €CTh (PPAKTAILHOCTH OCH YaCTOT, MepeHe-
CEHHbI1 Ha BClo BeesleHHy10, KOHCTaTUpYyeT HAJTMYKE B HEW O1pe-
JEJISIOIETO NIABHOTO MPUHIIMIIA Pa3BUTHUS MaT€pUM HE TOJIBKO
Y HE CTOJIBKO KaK MEXaHMYECKOTO JIBUKEHMs, CKOJIBKO KaK MH-
(popmaroHHOrO NpoILIECCa, COXPAHSAIOIIETO CTPYKTYPY (MH(OP-
Maruio)

Tak kak 151 YyenoBeKa HanOosee 3HAYUMbIM SIBJISIETCST 3BYK,
CBSA3aHHBIM C TONOBBIM PUTMOM 3€MJIA, KOTOPbIM HAXOOUTCS
B IIPOMEXKYTKE MeX1y HOTamu «Jlo» u «[lo-nue3», To NMeHHO
¢ HOTHI «/[0» HaUMHAeTCsA OKTaBa — MY3bIKAJIbHbBI MHTEP-
BaJI. B 3TOM MHTEpBaJIE COOTHOLIEHUE YAaCTOT MEXK/Y 3ByKaMu
COCTABJISIET [Ba K OIHOMY, TO €CTh BEPXHUM 3BYK MMEET BJIBOE



OOJIBIITYI0 YaCTOTY KOJIeOaHUH, UeM HUKHUH 3BYK.

6. 'opoBoii putm 3emJin.

CoOTBETCTBEHHO, €CJIM TIOAHATh U3BECTHYIO HAM YacTOTY TO-
JIOBOTO puTMa 3eMJi Ha 33 OKTaBbI, TO TIOJTYYMM OKTaBHBIN 00-
pa3 pe30HAHCHO CBSI3aHHOM C HEel YacTOThl HA YPOBHE MEPBOM OK-
taBbl 272,19 I'n, a BaBoe OosbInas yactora cocraBut 544,38 I'n,
YTO ¥ COCTAaBUT OKTAaBY, YaCTOTHI KOTOPOH Pe30HAHCHO CBSI-
3aHbl € TOJI0BBIM PUTMOM 3eMJIH.

[TocTpoenune OKTaB Ha OCHOBE YacCTOT, PE30HAHCHO CBSI3aH-
HBIX C TOJOBBIM PUTMOM 3€MJIU, SIBJISIETCS ONTUMAJIbHBIM [T
MOCTPOEHMST 3BYKOpsJa MY3bIKaJIbHOW CHCTeMbl. B 3TOM cCity-
Yae Mpu OKa3aHUM MY3bIKAJIbHO-aKyCTUYECKOTO BO3/1eifiCTBUS
3a CUET PE30HAHCHBIX SIBJICHUH OyJeT MpPOUCXOAUTh CHHXPO-
HHM3aI[Usl BHYTPEHHHUX PUTMOB B OpraHu3Me 4YejiOoBeKa
C BHEIITHUM 33/IaI0IUM PUTMOM, CBSI3aHHBIM C HaIllel TIaHEeTOM.
3710 cnocoOCTBYeT 00ECIeYeHUI0 YCTOMUYMBOCTH YeJIOBEKa Kak
IIEJIOCTHOM OMOJIOTMYECKON CUCTEMBI U TOJIEPKAHUIO COCTOSI-
HUSI 3I0POBbsI HA JJOJZKHOM YPOBHE.

IlocTpoenne OKTaB HA OCHOBE YacTOT, PE30HAHCHO
CBSI3aHHBIX C FOJJ0BBIM PUTMOM 3eMJIH, SIBJSIETCS ONTH-
MAaJILHBIM VISl OCTPOEHNsI 3BYKOPAa My3bIKAJIbHOI CH-
cTeMbl. B 3TOM cllyyae npu OKa3aHuWM MY3bIKaJIbHO-aKyCTHYe-
CKOTO BO3/1€MCTBHSI 32 CUET PE30HAHCHBIX SIBJIEHU OyeT Mpo-
UCXOUTh CHHX POHU3AIMsI BHYTPEHHUX PUTMOB B OpraHu3Me 4e-
JIOBEKA C BHEITHUM 33/IaI0IIMM PUTMOM, CBSI3aHHBIM C Halllei
TUIaHETOW. DTO OyAeT CocoOCTBOBATh OOECIIEUSHHUIO YCTONYM-



BOCTH Y€eJIOBEKA KaK LIEJIOCTHON OMOJIOTMYECKON CUCTEMBI U TTOI-
JePKaHUI0 COCTOSIHUSI 3A0POBbS Ha TOJKHOM YPOBHE.

MoO:KHO OTMETHUTDH ONpeAeJEHHYI0 0JIH30CTh NPUHSATO-
ro B HaCTOsIIee BpeMs JHANa30HA YacTOT 3BYKOpsIa My-
3bIKAJbHON CHCTEeMbl K MANa30Hy 4acTOT, P€30HAHCHO
CBSI3AHHBIX C roJJ0BbIM puTMoM 3emJuun. Eciu paccmoTpeTsb
B KauecTBe MpUMepa MepBYI0 OKTaBY 3BYKOPsJIa MY3bIKaJIbHON
CHCTEMBI, BKJTIOUAIOIIYIO B ceOs1 3ByKH ¢ yactotamu oT 261,63 't
o 523,25 T, To B CpaBHEHMM C JUAria30HOM 4YacTOT, pe30-
HAHCHO CBSI3aHHBIX C TOIOBBIM pUTMOM 3emii — oT 272,19 I'n
10 544,38 T'u, pasHuiia coctaBuT coorBercTBeHHO 10,56 I
n2l1,13 1.

Cronb OoJbIIas pa3HUIIA B YaCTOTaX He IMO3BOJISIET TPOBECTH
CUHXPOHU3AIUIO CIIYIIATENS C TOAOBBIM PUTMOM 3€MJIH, TT03TO-
My MPUHSATHIA B HACTOSAIIEE BPeMs 3BYKOPsIT My3bIKaJIbHOUN CH-
CTEMBI HE CIIOCOOEH OKa3zaTh JOKHOIO MOJIOKHUTEIBHOIO BO3-
JICWCTBUS Ha 3]I0pPOBbE YesIoBeKa. Tak Kak ISl HAC TPEJICTaB-
JIIeT UHTEPEC UMEHHO JOCTHKEHUE MONIOKUTENBHOTO 3 deKTa
Ha 3/I0POBbE UEJIOBEKA MPU OKA3aHUU MY3bIKAJIbHO-aKyCTHYe-
CKOTO BO3JCUCTBUsA, TO ISl JAJIBHEUIINX pacCyXJIeHUN Oynem
paccMaTpuBaTh IUAra3oH 4acToT, Pe30HAHCHO CBSI3aHHBIN C ro-
JOBBIM PUTMOM 3€MJIN.

7. DKcnepuMeHTAJbHOE OIpe/ieJieHIe BaKHEHIINX pe-
30HAHCHBIX YacCTOT.

C 97011 11eJIbI0 BHYTPU UCCIIEyEMbIX COOPYKEHUI1 YCTaHABJIH-
BaJICh T'POMKOTOBOPUTENTH, U€PE3 KOTOPhIE U3TYJaJICs 3BYK pa3-



HOW BHICOTHL. [Tpr 3TOM MogdMpaiach 4acTroTa HauOOJIBIIEH WH-
TEHCHBHOCTH 3BYKOBBIX BUOPAINiA 1 HanOoJjIee rpOMKOTO 3Byda-
HUs. B pesysbrare oka3anoch, YTO BO BeeX HIECTH HccJieaye-
MBIX IPEBHUX COOPYKEHHMSIX HECMOTPS Ha TO, YTO OHU 3HAUU-
TEJIbHO OTJIMYAJINCh pa3MepaMu, (hOPMOI U CTPOUTETbHBIMU Ma-
TeprajaMu, BO BHYTPEHHUX MTOMEIIEHUSAX OTMEYaJICsl YCTOMYM-
BB CUJIbHBIN pe30HaHC Ha yacTtoTax Mexxay 95 I'ip m 120 ',

Oobpaiaer Ha cebs BHUMaHUE OJIM30CTb MOMYYEHHBIX pe-
30HAHCHBIX YaCTOT MOMEIIEHUN B UCCIIEAYEMBIX COOPYKEHHUSIX
k vactore 110 I'u, sBnsiomeiics OKTaBHBIM 0OpPa30M YacTOTHI
440,4 Tt Ha ypoHae 6odbimoin oktassl (110,1 T'ix), uto Bpsg
MOJKET pacleHUBATbCs Kak cilyvariHoe coBnajgeHue. Mimeronime-
Cs1 OTKJIOHEHUSI MOTYT OBITh OOBSICHEHBI T€M, YTO MOMEIIEHUS
B JIaHHBIX COOPYKEHHSX BBUIOXKEHBI U3 HEOOPaOOTAaHHBIX KaM-
HEeW, YTO NPENsATCTBYET JOCTUKEHMIO TpeOyeMoi ToyHocTH. Tak,
Jlunpa Nueunkc (Linda Eneix), npe3uaent ®onpa OTSF (Old
Temples Study Foundation) u3 ®nopuabl, npy IpoBEIEHUM UC-
CJEIOBAHUI C TIOMOIIBIO SMEKTpo3HIeanorpadun 0OHAPYKH-
JIa, 4TO MPH BO3/1efiCTBIH 3BYKOBOW BHOPAHM C YaCTOTOM
110 'y npoucxoauT pe3koe N3MeHEeHNEe XapaKTepa aKTHB-
HOCTH B KOp€ IOJIOBHOT0 MO3ra. JTO NPUBOAUT K YaCTUYHO-
MY OTKJIIOYEHHIO SI3bIKOBOIO LIEHTpA U MEepexoy TOMUHUPOBA-
HUS OT JIEBOTO MOJTYIIAPHUsI K TPAaBOMY, OTBEYAIOIETO 3a SMOIM-
OHAJILHOCTb M TBOpYECTBO. KpoMe Toro, mporcxoauT «BKJIIOYE-
HHUe» 00JIaCTH MO3Ta, KOTOpasi OTBETCTBEHHA 32 HACTPOEHHE, CO-
abHOE ToBezieHue. Ecin ke BO3/1eficTBOBATh 3BYKOBOW BUO-



paliMeit Ha ApYrux 4yacrorax, Hapumep, Ha yacrore 90 I'iy wim
130 T't1, TO MOMOOHBIX PEe3KUX U3MEHEHUI B aKTUBHOCTH T'OJIOB-
HOI'0 MO3ra He oTMevasioch [167].

Hoxktop IMaono Hedepromuc (Paolo Debertolis) mocie mpo-
BeJieHUs1 cepuu TecTtoB B Enunoint KnuHuke no Heripodusnoso-
ruu B YHuBepcutere Tpuecra B Utamuu (University of Trieste)
MIPUIIIEN K BBIBO/Y, UYTO aKTUBAIMs (DPOHTATIBHOW 00JIACTU MO3-
ra MPOUCXOUT B 4YaCTOTHOM Juanazone mexay 90 'y u 120 I
TosbKo B 3TOM cilydae BO BpeMs TECTUPOBAHUS y YeJIOBEeKa BO3-
HUKAJIM UJIEH U MBICITH, IIOA0OHBIE TEM, YTO OOBIYHO BO3HUKAIOT
BO BpeMs MeIUTAIIUY.

[Tpodeccop ncuxuarpum A Kyk (Ian Cook) uz Kamum-
(popnumiickoro ynuBepcutera B Jloc-AHmxenece (University
of California, Los Angeles) u ero komteru B 2008 romy ormyomm-
KOBAJIA Pe3yJIbTaThl IKCIIEPUMEHTA, B KOTOPOM C MOMOIIIbI0 DI
HCCleIoBajach MECTHAsA aKTUBHOCTD TOJIOBHOT'O MO3ra I0j1 BO3-
JIEVICTBUEM Pa3HbIX PE30HAHCHBIX 4acTOT. Pe3ynbTarsl uccieno-
BaHW TTOKA3aJv, YTO NpH Bo3aecTBuM yacToThl 110 I'iy mat-
TepHBl AaKTUBHOCTH MPe(pPOHTATILHON KOPBI PE3KO CMEIIATUCh,
MPUBOJIS K OTHOCUTEIbHOMY OTKJIIOUEHUIO (DYHKIIMOHUPOBAHU ST
SI3BIKOBOTO LIEHTPA U JOMUHUPOBAHUIO MTPABOIOTYIIIAPHOM Jies1-
TEJILHOCTHU TOJIOBHOTO MO3Ta.

C momenra nosBinenns B Hadasle 2013 roga B Mertoguue-
ckoM 1ieHTpe «JpeBo Poga» mepBoro miockoro KoJIOKoJa, Ha-
crpoeHHoro Ha yactroty 110 I';, Mmbl HakonwIM onpenenéH-
HBII OITBIT €r0 MPAKTUIEeCKOro nmpuMeHeHusi. Kpome toro, o6pa-



TWJIM BHUMaHKE Ha TO, YTO ayAMOCTUMYJISIIMS TOJIOBHOTO MO3ra
3BYKOBOW BuOpariuert Ha yactote 110 [y mpruBoanT K Ka4eCTBEH-
HOMY M3MEHEHUIO B COCTOSIHUM aKTUBHOCTU T'OJIOBHOTO MO3Ta.
3t10 puKcHpyeTcs: pe3yJbTaTaMi KOMITBIOTEPHOU TMarHOCTUKU.
[Tpu 3TOM YenoBeK He TONMBbKO COXPAHSIET IMOMHBIA KOHTPOJIb HAll
co0OM 1 CIOCOOHOCTH SICHO BOCIIPUHUMATh BCE MTPOUCXOISIICE
C HUM, HO ¥ MIOJIy9a€eT BO3MOKHOCTh BBINTH 32 PaMKH MPH-
BBIYHOI peajbHOCTH.

HocTrxkeHue MogoOHOr0 COCTOSTHUS TTPOMCXOAMT Ojiaroya-
psl CHUKEHHIO TUITUYHBIX JIJIs1 OOIPCTBYIOMIETO COCTOSTHUS Oe-
Ta-pUTMOB, OJJHAKO TIPU ITOM YEJIOBEK IMPOJIOKAET OCTaBaTh-
csl B CO3HaHMU. BmecTe ¢ TeM MpouCXOAUT CYIECTBEHHBI POCT
TITA-pPUTMOB, YTO CBUJETENILCTBYET O BBHIPAKEHHOM Tepexojie
K JOMUHHPOBAHUIO TIPABOTO MOMYIIAPHS. AyTAOCTUMYJISIHS TO-
JIOBHOTO MO3ra 3ByKOBOW BuOparueit Ha vactore 110 ' npu-
BOJUT TaKke K 3HAYUTETbHOMY CHUKEHUIO [IeJIbTa-PUTMOB, 4TO
CBUJIETEJILCTBYET O SIBHOM BBIXOJIE M3 HEOCO3HAHHOTO COCTOSTHUS
¥ BO3BPAIIICHUIO COCPEIOTOUEHHOCTH, UTO JJOCTOBEPHO (DUKCH-
pyeTcst MHCTPYMEHTAIBHO C TMTOMOIIBIO JUarHOCTHYECKOTO KOM-
miekca «Jloroc».

[TpeObiBasi B MOMOOHOM COCTOSIHUY, YEJIOBEK COXPaHsIeT CIT0-
COOHOCTh HE TOJIBKO SICHO BOCIIPHHUMATh BCE MPOMCXOISIIee
C HMM 3/IeCh U Ceiuac, HO M IOJy4aeT BO3MOXHOCTh JOCTYIa
K 00acTu Gecco3HaTeIbHOTO, UYTO MO3BOJISIET B3aUMOJIEHCTBO-
BaTh C OKPY:KAIOIIMM MAPOM U pelaTh MHOKECTBO ITPUKJIATHBIX
3a7ad.



Takum 00pa3zom, NOTyYeHHbIE TTPU POBECHUN HAYYIHBIX HC-
CJIEIOBAaHUI PE3YJIbTaThl CBUJETEIBCTBYIOT O TOM, UTO: BO3-
JieficTBUE HAa YeJOBeKa 3BYKOBBIX BHOPAIUI C YacTOTOM
110 I'm npuBOANT K KaU4€CTBEHHOMY U3MEHEHHIO B COCTO-
SIHUM AaKTHBHOCTH TOJIOBHOT0 MO3ra M MEpexojy 4YeloBeKa
B crienudurieckoe nNcuxopu3noJoruieckoe COCTOsIHUE, TP KO-
TOPOM CO3/AI0TCSI ONITUMAJILHBIE YCJIOBUS /11 B3AUMOJICUCTBUS
C OKPYKAIOIIMM MUPOM.

He meHee nHTepecHble pe3yibTaThl ObUIM TONYUYEeHbl JOKTO-
POM MEAMIIMHCKUX HAyK, MPO(eccopoM, aKaAeMUKOM MeXITy-
HapogHOUW akagemuu uHpopmaruzaiuu KactpyOunsim Dmyap-
noM MuxainouyeM. Ilo pe3ynbratam NpPOBEAEHHBIX UM MC-
CJIEIOBAHUN OKa3aJioCh, YTO 4acTOTHl B guamna3oHe ot 95 I
1o 110 I'm sensorcss Hanbonee 3(PHEKTUBHBIMU TSI CTHMY-
JIALMY CUHTE3a MO3rOM MOP(UHOMOAOOHBIX BEIIECTB — SHAOP-
(puHOB, mpencraBsOMUX OO0 HEHPOMOLYISTOPHI, KOTOPbIE
OKa3bIBAIOT 00e300/MBaroIee AeiCTBUE, YCIOKAUBAIOIIE BIIUSI-
0T Ha MICUXUKY YeJIOBEKA W UTPAIOT 3HAUMTESbHYIO POJib B CHSI-
THM CTpecca.

EmeE onHO BakHOE OTKpBITHE OBbLJIO CHETaHO TOKTOPOM Me-
JWIIMHCKUX HayK, mpodeccopom KybaHckoro rocyaapcTBEHHOTO
MEAUIIMHCKOTrO YHUBepcutera CaBuHon Jluauen BacuibeBHOM.
Ona omnpezenuia TUMUYHBIE ]IS 3JJOPOBOTO YeJOBEKa Jauara-
30HBI YaCTOT, MPUCYIIIKE €0 ITIABHBIM SHEPreTUUECKUM 30HAM,
Y OKa3aJIOCh, YTO 151 CEPAEUHOrO LIEHTPA XapaKTEPEH 1uana3oH
yactot 90-110-120 I'y (CaBuna JI. B., Monorpadus, «5 uzny-



yaio», Kpacnonap, 2001).

B o0oux mpuBeAEHHBIX MpUMeEpax Takxke oOpaiaeT Ha ceds
BHUMaHUe OJIM30CTh BBISBJICHHBIX TIPU MTPOBEICHUN UCCIIEIOBA-
HuU# yacToT K yacrore 110,1 ', sBasomieiicss oKTaBHBIM 00pa-
30M 4dactotsl 440,4 I'n. B3aumonerictBue ¢ 1mogoOHBIMA 4acTo-
TaMU €CTeCTBEHHBIM OOpa30oM TEpPEeBOIUT OPraHU3M 4YeJIOBeKa
B ONTUMAJIBGHBIN pekuM (DYHKITMOHUPOBAHUS, a TICUXO9MOIIUO-
HaJIbHOE COCTOSIHUE UEeJIOBEKa B COCTOSIHUE TAPMOHHUH € OKPY-
JKarIM MHUPOM.

Bo3MOXHO, 4TO OIHOW W3 LiENEH CTPOUTENILCTBA B JIPEB-
HOCTH METATUTUYECKUX KOMILJIEKCOB U PA3IUYHBIX COOpYKe-
HUH C OIOOHBIMU aKyCTHUECKUMHU CBOMCTBAMU SIBJISLIACh BO3-
MO3KHOCTh JOCTIZKEHHSI YeJIOBEKOM IOJ00HOr0 0C000ro
ncuxo(hu3u0JIOrH4eCKOro COCTOSTHUSA , UTO UMEJIO OOJIBIITYIO
MPAKTUUYECKYIO IIEHHOCTb.



BimsiHue BOAbI HA pacnoJio:KeHue
1 padoTy NupaMu ¥ KypraHon
C Pe30HAHCHbIMHI KaMepamMu

Cnoco6 (hOKyCHpOBKH 3BYKOBOTO JIy4da M €ro CyKeHHe Jpo-
MocoMm Llapckoro Kyprana — mupaMu/bl yKa3blBaeT Ha TO, UTO ITa
(okycupoBka Obia caenana s 3(POEKTUBHOTO BO3ACHCTBUS
Ha BOJHYIO IOBEPXHOCTb, KOTOPAs B TO BPeMs1 OJIKHA ObLTa OJI-
XOIOWTh K HETOCPEJCTBEHHOW ONMM30CTH K KypraHam. [lostomy,
HEoOXOMMO 3HATh YPOBEHb BOJIbl B OKEaHAX B T€ JaBHHUE BpeMe-
Ha, KOI/1a MOCTPOUJIM 3T METAIUTUYECKUE COOPYKEHUS.

B Hacrosiiee BpeMsi TPOUCXOIUT TastHUE JIEAHUKOB U YBEJIH-
YEeHHE YPOBHs MopeH 1 okeaHoB. Ha puc. 8 nokazaHo nu3meHe-
HUE yPOBHS MOpEU B IIEpUOJ Haleu 3pbl U porHo3 o 2100 ro-
ma [171]
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Puc. 8. 3menenue ypoBHs1 Mopei no rogam [171]

IT0 U3MEHeHHe HapacTaeT B nocieHue roapl. OgHako oopa-
TUMCS K a0cOoMoTHBIM 1idppaM. OHO ceiiuac HaXOaUTCs B TIpe-
aenax ogHoro Merpa. Ecim ke mocMoTpers B OOJBIINI TTEPHOL
BpeMeHH 710 125 Teicsad JieT — puc. 9, TO 31ech U3MEHEHHE YPOB-
HS1 MOpEe BO MHOTO pa3 OoJIblIIe.



Puc. 9. Iamenenue ypoBHs okeaHa 3a 125 Teicay ner [172]

Takum 0Opa3oM, HECKOJIBKO THICSY JIET Ha3a/l, YPOBEHb BOJIbI
OBLT BBIIIIC ¥ BBOTHBIE YCTPOUCTBA (IPOMOCHI) KYPraHOB TTOJXO-
JUJIA HETIOCPE/ICTBEHHO K BOJE.



Bo3pact nupamu g
1 KypPraHoB ¢ KamepamMu

ABTOp B NpeapIIynvx AByX KHHTaX [1,2] mogpoOHO omwmcat
Tpu nieprofa karactpod. Bropoi nepuoa karactpod omnpe-
JeJieH yueHbIiMH 0osee TouHo: ot 11 000 10 13 100 et Ha-
3aA. [Ipu3Haku, KOTOpble YUUTHIBAIUCH IIPU ITOM:

13 000 sier Ha3ag W3-3a U3MEHEHUs HAKJIOHA 3€MHOM OCH
10 OTHOIIIEHUIO K IJIOCKOCTH SKJIUITUKH (JIOMOHOCOB);

13 100 net Ha3zan — BcemupHblil motorn o BaTukanckomy Ko-
nekcy (Kupos);

13 000 ner Ha3ax — MageHUsI OCKOJIKOB BTOPOU JTyHbI Datbl
Ha 3eMJTI0 U TIOBJIEKIIeH 3a co0oii cMmelieHue TommocoB (JleBa-
11I0B);

13 000 srer Hazaxg u 9600 r. 10 H.3. morndiaa ATJIaHTHIA OT Ka-
TacTpos! (IBE AATH B Pa3HBIX UCTOYHMKAX 10 [limaTtony);

13 000 ner Hazanx ucuesna Apktuna wiu ['unepdopest n3-3a
M3MEHeHHUs HakJIoHa 3eMHOM ocu (B. demun);

13 000 net Ha3ajx npou3olLIa siepHas BoiiHa Mexay [ unep-
Oopeelt 1 ATIAHTHION;

10 532 r 1o H.3. — BTOpas Karacrpoda rno ManbTuiicKkon Ka-
JIEH/IapHOM TIJIaCTUHE;

10 532 r 10 H. 3 (MeHbIIOB);

10 000 r 10 H.3. — IPaHANO3HOE BYJIKAaHUYECKOE U3BEPKEHUE
B CeBepHoy ATianTuke (7KupoB);



10 970 — 8 810 r. 10 H.3. HOruOIU MOCJIETHUE OCTAaTKA AT-
na"tuel (badanun);

11026 r 0o H.3. — KaTacTpoda B pe3y/ibTaTe yHUITOXEHU s J1y-
Hbl Patbl v BoriHbl (Cantuu Benpl [epyHa);

12 000 net Hazan — rmodanbHasi Kartactpoda ¢ 3emierpsice-
HUSIMU, U3BEPKEHUEM BYJIKAHOB U MOTOINOM, (MEeHBIIOB);

12 000 neT Ha3aa npou3ollia Karactpoda OT pakeTHO-sIep-
HOW BovHbI (Bparunsi);

12 500 ner oo H.3. — TpeTbe KPYIMHOE HAaBOAHEHUE B ATIaH-
tuge (Keiicn)

12 500 net Hazaa u3z-3a Beneps! (MeHbIIOB);

11 000 net mo H.3. (Ckas1pOB);

8 570 r mo H.3. — rubenp ATaaHTHIB MO pacyetam Myka
v 3aigiepa (ZKupos);

9 541 r 0 H.3. — CTOJIKHOBEHUE KOMeEThI [ases ¢ 3emuien
o Kamenckomy (ZKupos).

HccnenoBanus KEpHOB Jibl1a, MOJYYEHHBIX Ha cTaHuuu «Bo-
CTOK» C TJIyOMHBI B HECKOJIbKO KWJIOMETPOB, TIO3BOJIMIIM TIONY-
YUTh JIOCTOBEPHbIE JaHHblEe O KjuMate Ha 3emuie 3a 400 ThI-
cAY JIeT.

Ha ceromus HeT cOMHEHMI B CYIIECTBOBAaHMU M TUOeH AT-
JIAHTU/IbI, B pe3yJIbTaTe 3TOW KaTacTpodbl. PackpbiTie TpermHbl
o ceperHe ATIAHTUYECKOTO OKeaHa, BHIXO/l MarMbl U OITyCKa-
HUE JTHA OKEaHa BMECTe C OCTPOBOM ATJIAaHTH/A, SBUJIOCH IJIO-
OasibHON KaTacTpodor, mpuBeAIel K THOeI BCel MBHIIN3A-
mu [173]
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Puc. 10. I'papykn Temrieparypsl, IbUIM, YIJIEKUCIOTO ras3a
10 JaHHBIM cTaHIK Boctok [174]

O J5enoBBIX HKCCIEOBAHUSX B AHTAPKTUIE PACCKA3bIBAET
npocdeccop Kadeapsl oOmerd SKOIOrHKA OHOJOTUYecKoro a-
kyapreta MI'Y Anekcent ['mnsipos [175]

- Kak, B npuHnume, Mo;KHO y3HATh YTO-TO 00 H3Me-
HEHHSIX KJHMAaTa, KOTopble ObLIN JaBHbIM-aaBHO? — Cy-
IIECTBYIOT Pa3HbIE CIIOCOOBI, HO OJIMH U3 CaMbIX 3aXBaThIBAIO-
X CIIOCOOOB M BMECTE C TEM TOYHBIX — 3TO aHAJIN3 JIEJOBO-
ro KEpHa, TO €CTh KOJIOHOK JibJja, 0Opa30BaHHBIX B AHTapKTH-



e u B ['peHyianauu, KOTOpble TMOAHUMAIOTCS Ha TIOBEPXHOCTb.
Bo npay ects Bcerma my3sipbku Bo3ayxa. Jlem oOpa3oBbIBasiCS
U3 TeX aTMOC(EepHBIX 0CaIKOB, KOTOPbIE OBUIH BO BpeMsI €ro 00-
pa3oBaHusl, U OH 3axBaTbiBajJ BO3[yX TOro BpemeHu. M y Hac
€CTb 3aKOHCEPBUPOBAHHBIE TIPOOBI BO3AyXa 32 MHOTO-MHOTO Thi-
csta net. B 1999 rony B kypraie Nature GONBIION KOJNJIEKTUB
ABTOPOB, B TOM YHCJIC HAIld COOTEUECTBEHHHMKH, OIMyOJIMKOBa-
71 paboTy, B KOTOPOH MpEeACTABIIsUIA JaHHbIE aHAIU3a KOJIOH-
KM JIbJIa B3ATON HA POCCUMCKOM CTaHIIMK «BOCTOK» B BOCTOYHOM
AHTapKTHAE.

Jlen otknagpiBaeTcst ciossmu. Ilagaer cHer, OTKJagbIBaeTCs
u (popmupyert sies1. Jleg — 3to arMmocepHbie OcaKku, 3aMep3Iiue,
3a MHOT'O-MHOTO JIET, IOYTH 32 MUJIJIUOH JieT. 800 ThIcSY JIeT —
cama JIJIMHHas1 KOJIOHKA B AHTapKTuae. M MOgHSB KOJIOHKY 3TO-
r0 JIEJIOBOTO KEepHAa, MOKHO Pa3JIMYHBIMA TOHKUMHU METOJaMU
OMpeeNIUTh COIEPKaHUe B ITUX MAJICHbKUX IMy3bIpbKaxX BO3[Y-
Xa yIJIEKUCIIOro ra3a, 4yTo Hac OOoJibllie BCero MHTEpEecyeT, MeTa-
Ha (TO€e MTAPHUKOBBIN I'a3, TOKE HAC BCEX MHTEPECYET) U APYTUX
ra3oB, M KUCJIOPOJA, U Pa3HbIX U30TOIOB.

Bospact onpenensiercsi mo CKOPOCTH OTJIOKEeHUs Jibaa. W3-
BECTHA CKOPOCTh, C KOTOpou (pOpMUPYETCs Jiell, €CTh OIpejie-
JieHHast Mozeb. Kpome Toro, MOKHO ONpeAeauTh U Temnepa-
Typy. st aTOro GepyTcst He My3bIPbKK BO3/yXa, a Jie[ BOKPYT
STUX IMy3bIPbKOB, U JIe[l STOT PACTAIJIMBAIOT U CMOTPST, KaKO-
BO B HEM COOTHOIIIEHHE OOBIYHOTO BOJOPO/A U ICUTEpHS —TsI-
JKeJIoro Bouopona. [eno B ToM, 4TO TSKENble MOJIEKYJIbI BOJBL,



KOTOpbIe KOHJEHCUPYIOTCSI, YTOOBI BHINACTh B BUME JIOK[IS WIN
CHera, TpeOyIOT MEHBIIIETO OXJIAKICHUS 1)1l KOHJICHCAIINY, YeM
Oornee sierkrie. MoJeKysibl, cofiepxkariye AerdTepuii, — Oosiee Ts-
’KeJble, COOTBETCTBEHHO, NP MEHBUIEM OXJIAKACHUU OHU YyKe
BBITIA/IAIOT HA 3eMJII0. A cojiepiKalye OObIYHBI BOIOpO — 00-
Jiee Jierkuie, M TpeOyeTcst Oonee cuibHOe oxaxaenue. Coort-
BETCTBEHHO, 10 U3MEHEHHWI0 OTHOCUTEJILHOTO COfIEP:KaHUS Jei-
TepHsl B KOJIOHKE Jib/Ia Mbl HAOJTI0aeM 32 XOJJOM U3MEHEHUSI TEM-
nepaTypbl.

B pesynbrare OOHApYXKWICS PUTM, OH HE OYEHb OTUETIIU-
BbIiA, HO BCE-TaKW MOKHO BBIJIEJIUTH CaMble KPYIHbIE M0 TbeMbI
TeMiepaTypsl — npumepHo pa3 B 100 Teics4 JeT. 10 ObI-
Jla KOJIOHKA MpUMepHO 3,5 KUJIOMeTpa B UIMHY — Ha «Bocro-
Ke» Takas TOJIIIMHA JIbJa, ¥, COOTBETCTBEHHO, 3TOT Jie]] 00pa3o-
BaJicsl 3a 420 Thicsiu ner. [IpumepHo pa3 B 100 Thicsd JieT po-
UCXOIUT OBICTPBII MOIbEM TEMIIepaTypbl — MHTEHCUBHOE MOTET-
JIeHUs], a 3aTeM — MEJIEHHOE OCThIBAHUE U JIOBOJIBHO JIJTUTENb-
HBIA OYEeHb XOJIOAHBIM nepuofl. [lotom cHOBa TakoW MOmbEM —
Y CHOBA JyiuTesIbHOe ocThiBaHue. C 4eM 3TO CBsi3aHO? DTO CBf-
3bIBAIOT, MPEXk/IE BCErO, C TAK HAa3bIBAEMbIMU LIMKJIaMU MusiaH-
koBrua. Mwinytud Munankosud (1879 — 1958) — ato cepOckuit
YUEHBI, KOTOPBIT MPEATIONIOKIII, YTO HACTYIUICHHUE JIETHUKOBBIX
MIEPUOJOB MOXHO CBSI3aTh C PETYISIPHBIMUA U3MEHEHUSIMU 3€M-
HOM opOuThl. OpOUTa CTAHOBUTCSI TO HEMHOTO OOJiee BBITSHY-
TOU — SJUIMTICOMTHOM, TO OOJiee KPYroBOM; TO MEHSIETCS Yol Ha-
KJIOHA 36MHON OCH K KJIMITHUKE, 3TO TOXE MPOUCXOAUT pery-



JISIPHO, HO C JIpyroil mepuoanyHocThio. Kpome Toro, kak takoit
BOJIYOK, OCb 3€MJIM OMUCHIBAET TAKOM MaJIeHbKUM KOHYC. [Ipen-
cTaBbTe cede 1011y, BOTUOK, KOTOPBI OCTaHABIMBAETCS, M OH Ha-
YMHAET TaK BWIATH TyAa-ciofa. Bor 3emiisl Toke HEMHOTO «BH-
nsieT». Y1 BOT 3T «BWISIHUSI» TO CTAHOBATCS OOJIBIIIE, TO MEHb-
mie. 1 310 TOXE CO CTPOro ONpeAeIeHHOU NEPUOJUYHOCTBIO.
CrnoxeHue 3TUX BCEX COCTaBJIAIOLINX, TPUBOAUT K TOMY, UTO U3-
MEHSIETCS paclipele/ieHNe COITHEYHOTO U3J1y4YeHus1, 0MNaJato1Ie-
ro Ha 3eMJ110, U, COOTBETCTBEHHO, MEHSETCsI KOJIMYECTBO TEIIa.

Panbiiie moTensieHusi ObLIN He CHJIbHEE, YeM HbIHEI-
HHe, oHM cayudarTcs: pa3 B 100 Teicau Jger. Eciu cynuth
no kepHy «Boctoka» — norerienue Opu10 pumMepHO 400 ThICSY
net Ha3aa. Ho npeapiaymmye ObutH ciiadee Toro, 4To MPOUCXOIUT
CErOfIHA.

CpaBHuTesbHO HegaBHO B 2004 romy ObLT MOTyYeH ellle OIuH
OUYEeHb [UIMHHBIM KEPH JIEJOBbIA Ha JPYroM MecTe, IPUMEPHO
B 500 kwmiomeTrpax OT craHuuud «BocTok», y cTaHiMM eBpo-
nietickoro coodriectBa «Konkopam» (Concordia Station), B pam-
Kax eBpOMEeNCKOro MpoeKTa. Yke YUUThIBask Halll OIBIT, OHU JI0-
BOJIbHO OBICTPO MPOIIUIX TOJIILY JIbJa JO CKAJIbHOTO OCHOBAHUSI.
W nipoiins npuMepHO Te ke TPU ¢ HeOOJBIITUM KUJIOMETPa, OHU
MOJTYYWJIM pa3BepTKy BO BpeMeHH 3a nouru 800 teicsy Jiet. [o-
CKOJIBKY TaM CyIlie, TaM OoJiee CyXOi KJIMMarT, OCa/IKH BbINa/1a-
JIM MEHBILIE, COOTBETCTBEHHO, CJIOM TOHbLIE. UTO 3aMeyaresbHo,
OyKBAJIBbHO B MPOILJIOM TOAy ObLITHA OIyOIMKOBAHBI TOXE B KYP-
Hasie Nature 3T pe3ysbraThl, U 3a nepsbie 400 ¢ JTUIIHUM ThI-



Cs14 JIET MOJTHOCTBIO IOATBEP:KAEH XOJ1 KPUBOM, KOTOpasi OTyyve-
Ha Ha cTaHuuu «BocTok». Tam HECKOJIbKO HapylaeTcs HUKJINY-
HOCTb. OHa €CTh, HO OHAa HECKOJIbKO Hapy1aercs. M BOT 310 ceu-
yac npeJMeT aHaJIM3a U PacCykKJEHUW, YTO MOIJIO BMELIAThCS.
OaHO MOHATHO: 3eMJIs1 — 3TO K€ HE BIOJIHE 1IAp, TaM €CTh MaTe-
PUKH, ECTb OKEaHbI, 1 OHU BOBCE HE PABHOMEPHO pacpe/iesIeHbl,
Y 9TO BCE HOCUT KaKKe-TO CBOU KOPPEKTUBBI B €€ JIBUKEHUE.

B ucropuio Hamei IMBUIM3AIMK 307I0THIMUA OyKBaMU JIOJIK-
HBI OBITh 3aNMICAHBI IMEHA POCCUICKHX YUEHBIX, UHKEHEPOB, pa-
6ounx, kotopeie ¢ 1970 roma mpoBenn BO JbAax AHTapKTHJIbI
MHOTO JIET, Ha CTaHIIMM BOCTOK (caMoe X0J10/IHOe MECTO Ha Tuia-
HeTe), 100bIBasi KEepHbI C JIEASHOro maHuupss AHTapkTuabl. Jle-
JSIHOM KEPH COCTOUT U3 TOJJOBBIX KOJIEL, B KOTOPBIX 3arlevaTaHbl
Iy3bIPbKU BO3/1yXa U3 arMoc(epbl HaJl AHTAPKTUJOM 3a JAHHBIN
rof. [IpoGypuB ckBaxuny B 3750 MeTpoB, uccieqoBaTe/u Ha-
cuutanu Ha KepHax 425000 rogoBbix Kosiell. ITo apXUB KJIUMara
TJIaHEThl 3eMUJIH.

[Mo anammsy conepxkanust mzotona O g OblIa onpenesieHa
CpenHsisl TeMIieparypa 3eMJIM 3a Kakabli rof. Tak ke Oblin 13-
MepeHbI coCcTaB aTMOC(epbl, KOHIIEHTPAIHSI MbLTH, MAKPOOUO-
JIOTUSI U MHOTO JIpYTHUX napaMmeTpoB. Ha cerogns ato cambiii 10-
CTOBEPHBIN TpauK TemrepaTypHbIX U3MEHEHUN 3eMJIM 3a Ta-
KOU Jioyiruil nepuofl. Ero Jierko npoBepuTh, Tak Kak KJIumar 3eM-
mm HaOmopaercs ¢ 19 Beka. OH MOJTHOCTBIO OMPOBEPraeT IMIo-
Te3y MIOOABHOTO TIOTEIJIEHUSI U TOTOBUT HAC K JIEJIHUKOBOMY
NEPUONY.



Celluac MblI KMBEM B NEpPHO MECTHOTO NMOTEIICHHSI
r1o6ajabpHOro cnajga remmeparypsol. Yepes 10000 et Tem-
neparypa nouuzurcsa Ha 8—9°C. [175]

B pesynbrate msyuenusi 3Tux rpadukoB uccienoBarenb B.
Amkapavn onpenenvi nary Beamkoro norona [173]. On onpe-
aemuics ¢ rogoM norona 11973 £300 aet Hazaa. 3HauMT, ak-
TiBHas (paza noromna Obu1a 11973—2001 = 99724300 1. 110 H.53.

Dra narta xopouo cornacyercs ¢ [lmaronom. Jta nara xo-
POLIO CTBIKYETCS C pe3yJbTaTaMH HCCJIeI0BAaHNsI aBTOpPa
[1, 2], pe3yabTaThl KOTOPBIX OKA3aHbI BHILLE.

BriBoa: Hauasio Becemupnoro Ilorona MmokHO cunTarh
9972+300 r. 10 H.D.

[Tonyyennas gara B 9972 ner no H.3. unu 11991 ropg Hazan,
BITMCHIBAETCS B MOJTYYEHHBIN aBTOPOM, Y YKA3aHHBII BBIIIIE, 1A~
na3oH Karacrpod ot 11000 no 13100 ner Hazan.

Hns yero HyxHa Aara katactpog? Bce neno B ypoBHe BO-
Ibl B TOT JAJILHUN TIEPUOJl BPEMEHU CTPOUTETbCTBA MUPAMUIL.
VYpoBeHb Bcex mMopeil mocJje KaracTtpogbl yBeJTHIUJICS
Ha 150 — 250 meTpoB BbIllle HbIHemHero [34]. [la, Ha miaTo
['m3bl ecTh 3aMeyvatesibHasi JIMHelKa. 1o nupamuaa Xedpena.
B nupamuaax Ha tuiato ['U3bl 1O CMX MOP BBHICTYIAIOT COJICHbIS
MOATEKU. DTO FTOBOPUT O TOM, YTO MUPAMU/IbI HAXOAUIUCH B CO-
JIEHOU BOJE.

BepxHuii mTykatypHblii cjioi nupamuibl XedpeHa ocTaiics
HEJIBIM TOJIBKO MOTOMY, YTO ObUI BBIIIE YPOBHSI BOABL. Y ou-
IUAILHON HAyKU JJa)Ke HET TMIOTe3, OTKyJa MOIJIa MOSIBUTHCS



sta uHpopmauus Ha kapre I[Tupu Peiica. [lomyvaercs, uro 6
—7 THIC. JIeT Ha3aja K OeperaM AHTapKTUABI TUIABAIA JTIOIH,
Y OHU COCTaBWJIM 3TU KapThl. BOJBIIMHCTBO MUpamMul JOJMHBI
peku Huit okazanuch B MOpe, Tak Kak J0JIMHA CTajla MOPCKUM
3aIMBOM. MOXHO NpPEANnoNokUTh, YTO BeJUKHE MHPAMHIbI
Xeornca u Xe(peHna HaX0MJIUCh B MOpe HA riiyoune 80—
90 MeTpOB, BEpOSITHO, TOTJIa OHU TOTEPSIIM OOMUIIOBKY. B03-
MO’KHO, YTO BEpXHUM IITYKATYPHBIN CJION NUpamubl XedpeHa
OCTaJICS TOJIBKO MOTOMY, YTO BBICTYIAJ U3 BOMbI.

[TpoIiio MHOTO CTOJETHIA, MOKA JIbJIbl CKOBAJIM U30OBITKH BO-
Ibl. B mupamuaax 1o cux mop HaOMIOJA0TCS COIeBble TIOATEKU
Mexay OJOKaMu, YTO SIBJISIETCS] BEPHBIM MPU3HAKOM UX JO T0-
TOITHOT'O CYIIIECTBOBAHHUSI.

310 00BsIcHSIET U BogHy0 3po3uio Cunkca. /lanHas Bep-
cust «BceMHUpPHOTo NoTona» cMorjia 00beJHHUTDH U 00bsIC-
HHUTH cymecTBywomue paktoi [168].

1.00bsICHsIET IEpUoANYECKOe MOTeIIeHne Kimmara pa3 B 140
—150 TBIC. NIET

2.IlotBepxkaaet «BceMupHBIi IOTOI» — BHI3BAHHBIN JOKJIEM,
CMBIBILMI TJIOAOPOAHBIN CJIONM 3€MJIM M YHUUTOXKUBIIMK TOCTU-
JKEHUsl YEJIOBEUECKON IMBUIU3AIUH.

3.IlotBepxpaer onucanue noromna B Berxom 3asere.

4.TlotBeprkaer manupychl [LmatoHa o ruGenu ATIAHTH/IBL,
3arpsi3HeHust Mopsi, cMbIB oYBbI 11500—12000 siet Hazaz.

5.00bsAcHSIeT TONOKeHue apeBHero Oepera Cpenu3eMHOro
Mops B myctbiHe Caxapa.



6.00BsICHSIET COJIeBbIe TIOATEKH B IMMPAMHU/IAX.

7.00bsicHsIeT BomHYI0 3po3uio ChuHKca.

8.00bsICHSIeT HAJTMYKE IITYKAaTypKU B BEPXHEW 4acTH Mupa-
MUl XedpeHa.

9.00wbscHseT 3araaky kKaptsl [Tupu Petica.

10.06mbsicHsIeT yMeHbIIIeHre T B atMocdepe moclie To-
TeTJICHUS.

11.06bsicHsIET OTCYTCTBUE TOIOBBIX KOJIEI] Y UCKOTIAeMBIX JIe-
PEBbEB, B CEBEPHBIX CTPaHaX.

12.06bsicusier Ha3zBaHwe octpoBa [pennmangus (3enéHas
CTpaHa).

BoiBoa: YpoBeHb BObI OCI€ TTOTONA ObLT Ha 174 meT-
pa Bblllle, YeM Cero/JHsl.



Pusuka npouecca. Uro sBiasercs
B030Y>K/IaI0IUM BO3/IeliICTBHEM
IJis1 (popMHUPOBaHUSI PE30HAHCOB
B MIUPaMN/JIaX U KypraHax

[lonmy4yeHHble pe3yJIbTaThl HABOAAT HA pa3MblILIEHUs. Mex 1y
4acTOTOM fxeonca = 12,25 It v fipiyyana = 7,8 'l MMeeTCst cTporas
MaremMatiieckast CBA3b. fxeonca = firtymana * 70/2 (14)

ABTOp He BCcTpeuas B JIMTepaType Takoro BelpaxeHus (14),
MO9TOMY CUMTAET 3TO CBOMM MPUOPUTETOM. DTO BBIPAKEHUE
UMeeT ITyOOKM (pU3MUecKrid cMbICI. YTo Takoe «mm»? Yucio
TU TIOKa3bIBAET CBA3b MEKLY JJIMHOW OKPYKHOCTH lokp M TAMET-
pom d:

loxp =+ d

Takum oOpa3om, pe3oHaHcHas yacrora [llymana ogHO3HAYHO
CBf3aHa C HAUIMYMEM OKPYKHOCTH. B KamMepax KypraHoB OKpYyX-
HOCTb BCTpeuaercs rmouTu Besfe. OCHOBaHWE Kamepbl ObIBaeT
WIA KPYIVIBIM, WIM MPSAMOYTOJbHBIM, HO MaKyIIKa WM KYIIOJ
Beceraa ObiBaeT KpyrmisiMu. Yactora IllymaHa cBsi3aHa ¢ OKpYK-
HOCTBIO ¥ YHCJIOM Tt (1) moTtoMy, 4yto BOJHBI lllymana oru-
0arT BeCch 3€MHOIT map.

Tenepb 3aagum ApPYrou BOMNPOC: BCErjga JM OIHOBPEMEH-
HO TIPUCYTCTBYIOT 3TH JBE YACTOTBL finymana u Xeonca. OTBET



ogHO3Ha4HbIA. Beerga mpucyrerByioT 00€ 4acToThl fippyma-
na u IXeoncas €CJIM MMeEETCS OJHA W3 HHUX, B MerajuTu-
YeCKHX Pe30HAHCHBIX COOPYKEHHUSX PUCYTCTBYIOT KPYI-
Jable (hopMbl. DTO 03HAYAET, YTO OJIHA U3 ITUX YACTOT, KaK Obl
conpoBOKkAaeT apyryw. Ecim cpopmupoBaHa ofHa U3 3TUX 4Ya-
CTOT, TO UUIUTE U APYryl0. DTO BBIBEIEHHOE JIOTUYECKU U Ma-
TEMAaTUYECKHU ONPEAESCHNUE 3aCTaBJIsIeT UCKATh BO BCEX KpPYyI-
JIBIX PE30HAHCHBIX METAIUTUYECKUX COOPYKEHHSIX JBE 4acTo-
Thl: MIaBHBIM pe3oHaHc Illymana (7,8 T') u pe3onanc Xeorca
(12,25 T'm).

Termepp mormpoOyeM penuTh UCTOPUIECKHd (PriococKuin
BOIMPOC: YTO NIEpBUYHOE: KypHulla WK o ? Yo nmodyxaaer pe-
3oHMpoBaTh Ha yacrore [llymana u Ha yacrore Xeomnca? Yro saB-
JISieTcsl IPUYMHOM, a YTO — CJIeICTBUEM?

C (puznyeckoi TOUKM 3pEHHUS: YTO TAKOE PE30HAHC Ha JIua-
MeTpe Kpyrion (hopMbl U Ha AJIMHE OKPYKHOCTU. OCHOBOIIONA-
TAOIIUM SIBJISIETCS ypaBHEHUE IO YKCITy PE30HAHCOB B JIIOOOM
reOMETPUYECKON CUCTEME, KOTOPOE MOKHO MPEJCTaBUTh B MPO-
CTOM BHJIE:



31ech X, y, Z — KOOPAUHATHL B TPEX U3MEPEHUSIX,

m, n, p — uesble ynucia pasHeie 0, 1,2,3...

V — CKOPOCTb 3BYyKa B CpeJle,

Ecmu B3t m=1, n =0 u p = 0, To yacrora OyzeT onpeaensiTh-
Cs1 OJIHUM U3MEPEHHEM OJIHOU OChIO X U 3HaUeHHeM aAuameTpa d:

f=v/2x =v/2d

3TOi hopMyJie, Kak pa3 U Obla BhIUMCIEHA 9acTOTa fXeonca.



OpnHaKo 310 OBUIO /17151 YACTHOT'O CITyYasi, KOria B OIHOM IJIOCKO-
CTH, BTOPasi OChb «y» HE y4yacTBoBaJa. Ecim ke 3a1ercTBOBaTh
Y BTOPYIO OCb, KOI/Ia, HAIpUMeEp,

n=1, o

YpaBHeHuE 1)1 OKPYKHOCTHU: x>+ y2 =1’

Eciu Ha sToi OKPYZKHOCTH HAXOAATCA BOJIHBI, TO MOT'YT IIPO-



W30MTU PE30HAHCHI IIPU OINPEJEIEHHBIX YaCTOTaX, KOrJa BOJIHBI
YKJIQABIBAIOTCS MO JUIMHE OKPYKHOCTU. YIUBMUTENBHO TO, YTO
TOYHO TaKOM ke Ipouecc npoucxonut ¢ BoinHamu lllymana Bo-
Kpyr 3eMJIu, NoKa3aHHble Ha puc. 11.

Puc. 11. Bonusl lllymana mexay noHocgepoin U MOBEPXHO-
ctoio 3emiu [171A]



Hawnmensbiiast yacrora B 7,83 'l iMeeT HanOOJTBINYI0 aMITIH-
Tyay.

PesoHaHce! LymaHa:
8-14-20-26-32-39-45-50 Ny

HoyHble pe3oHaHckl Lymana

Puc. 12. Pezonancel [llymana [171A]

Wrak, B pe3yabraTe uMeeM Ooliee oOlree orpe/ie/ieHre BeJIu-
YUH YaCTOT, TaK KaK 3aJefCTBOBAHBI 00€ COCTAaBIISIONINE — OCH
X Uy B OMHOH IJIOCKOCTH. YTOOBI TO JIJIMHE OKPYKHOCTH pa3-
MECTHJIMCh BOJIHBI, T€ YTOObI AJIMHA OKPYXKHOCTH ObLa KpaTHA
YUCITy BOJIH (M MOJYBOJIH), TO PE30HAHCHAS 4acoTa JIOJKHA CO-
CTaBJISITO BEJIMUUHY:



f=v/2lp=v/2m-d

WmeHHO 110 3T0i (hopMyJsie HAXOAUTCS PE30HAHCHASI YacToTa
leyMaHa

e — lokp — AJIMHA OKPYKHOCTH

Takum oOpa3zom, 00Jiee 0OIMM cJIydaeM sIBJsIeTCsI onpe-
JejieHne 4actothbl pe3oHanca Illymana no gBym koopau-
HATaM, a HaX0:K/IeHHe YacTOThI pe3oHaHca Xeorca 1o 0/1-
HOMY JHAMeTPy — 3TO YACTHBIH cjaydyail ucrmnojab30BaHUs
OJHOM KOOPJUHATDI.

HNrak, MmaTeMmaTnuyeCcKN HallJ€HO, YTO IePBUYHOM SIBJISI-
eTcs pe30HAHCHAA YacTOTa f [1jymana, 2 BTOPUIHOM ABJIAET-
cs1 pe30HaHCHAsA 9acTOTA f xeonca- TEMEPH paccMoTpuM C pu-
3MUYECKOW TOUKM 3PEHUsl: YTO NepBUYHO. Pe3oHaHCHas1 yacTtora
[Ilymana rpeacrapiisieT COOOH JIEKTPOMArHUTHYIO BOJTHY, KOTO-
pas, mocjie B3auMOAEWCTBUS C KBapLIECOACPKAIMMUA MaTepHa-
JlaMU U B pe3yJsbTare nmbe303ddexta hopMupyeT 3ByKOBYIO BOJI-
Hy. Jlasiee OymyT rmoka3aHbl MPAKTUYECKHE CITydau, KOTIa CIIEKTP
CEMCMUYECKOIO CUTHAJIA, U3MEPEHHBIN ANOHCKUMU U POCCHUMU-
CKMMHU YYEeHbIMU, COIepAUT pe3oHaHchl llymana — 1-i1, 2-i1 u 3-
i pe3oHaHchl, 310 7,8 I'1y, 14,1 I'iy, m 29,3 I'i. B paccMoTpeHHbIX
paHee ciaydasix kamep KpbIMCKUX KypraHoB, Takke MpPUCYTCTBY-
10T 1-i, 2-i1 u 3-11 pe3oHanchl [llymana.

B akyctuke aJis 3ByKOBOW BOJIHBI, Hanpumep, B 12,25 T,
JUTMHA BOJHBI B Bojie coctaBiseT 1500/12,25 = 122 m. Ilpo-
necc A pakiyy Wik OruOaHus TIPENSATCTBUN TaKKe COM3Me-
UM C BEJTMYMHOM JJIMHBI BOJHBI U IIPU TAKOM 3HAY€HUH, HEBO3-



MO’KHO OrMOaTh OCTPOBA U JIpyTrue OOJIbIIME MPENTCTBUS B KH-
JomeTpbl. Bo3MOXHO OrudaTh MpensTCTBYS, PaBHbIE UM COU3-
MEPUMBIE C JJIMHOM BOJIHBI, T.€. 122 merpamu. 115 3ByKOBBIX
BOJIH, PAaCIPOCTPaHsIEMbIX B BO3J/1yXe, AJIMHA BOJIHBI €1e MEeHb-
mie: 343/12,25 = 28 m 1 ipotiecc AudpakIiuy OONBIITUX MPETISIT-
CTBUI TeM OoJiee HeBO3MOXkeH. Takum 00pa3oM, OCTaeTCs TOJb-
KO pacrpoCTpaHeHUe IEKTPOMArHUTHBIX BOJH B BUJI€ BBICOKO-
YACTOTHOTO CHMT'HAJIa, OrMOAIOIIe KOTOPOro OyJaeT HU3Kas 3BY-
koBas yacrota 12,25 T'n. D10 yxke oOnacth TeleBUACHUS, pa-
JVOBEIIAHUS U J1ajbHel cBs3u. [lJisl mpreMa 3JeKTpOMarHUT-
HBIX BOJIH HEOOXOIMMBI, KPOME aHTEHHBI, ellie IEMOIY IpYIollee
YCTPOMCTBO, OTIEJISIONIEE HECYIIYIO BBICOKYIO YacTOTYy OT HU3-
KOUYACTOTHOHM OruOaloiei, a Tak:ke HeOOXOAMMO UMETh YCUJIH-
TeJb. YUeHble MUIIYT O TOM, YTO TaKUe YCTPONCTBA, BOZMOKHO,
panbliiie Obun B tupamMugax ['ussl. OiHAKO PO KypraHsl U 07b-
MeHbI Takoi nHpopmanuu HeT. JJoOpOTHOCTh KaMEHHBIX Pe30-
HATOPOB MOKET COCTABJISITh €IMHMIIBI, HO HUKAK HE COTHU U ThI-
CsIUM, MO3TOMY YCUJIEHHE 3BYKOBOT'O CUTHAJIa OTPaHUUYEHO.
Wtak, aHayin3 CBOUCTB (PU3UUYECKUX BETMUUH MTPUBOAUT K TO-
MY, YTO TOJIbKO JIEKTPOMArHUTHbIE BOJIHBI MOTYT ITPEO/I0JIEBATH
OTPOMHBIE€ PACCTOSIHUS, HE3aBUCMMO OT MIPEMATCTBUI. ITO J1aB-
HO M3BECTHO W WCIIONIb3YETCS B CBSI3U, TEIEBUACHUU U PaIUO-
Benjanuu. Pe3onancel Illymana 3toT ¢hakT nmoaTBepxkaaoT. ITu
9JIEKTPOMAarHUTHBIE BOJTHBI OTMOAIOT HECKOJIBKO pa3 3eMHOM I1ap
(BepHee, reoun). Her i 31ech mpoTHMBOpEUMiA, KOT/Ia Mbl TOBO-
pPUM O MPUMEHEHUH IeKTPOMAarHuTHLIX BOH [llymana 11st BO3-



JeWCTBUSI HA KaMepbl U aHTEHHBI (JPOMOCHI) KYPraHOB M J0JIb-
MEHOB?

[TpoTuBOpeunii 37eCh HET, TaK Kak OyJIeT JOKa3aHO Ha IpaK-
THKE O B3aUMOJIEHCTBUM CEUCMUYECKUX CUTHAJIOB M PE30HAHCOB
[lymana. Bece neno B Tom, uto BonHbl [llymana, ornbas 3em-
JII0, B3aUMOJEUCTBYIOT C CEMCMUYECKMMHU BOJIHAMH, U COIPO-
BOXKIAIOIIMMU UX JIEKTPOMArHUTHBIMUA BOJTHAMU, U U3MEHEHU-
SIMA MarHUTHOTO TTOJISL.

Takum oOpa3oM, MmoJyyaeTcsi NJIaHETAPHbIH B3aHMMHBIN
Pe30HAHCHBII npoiecc GOPMUPOBAHUS 3BYKOBBIX BOJIH IO
JIEVCTBUEM SJIEKTPOMArHUTHBIX BOJTH, OOMOApAUPYIOIINX KBap-
Hecoaepskalie BeriecTBa U MaTepuasibl Mo BCE MOBEPXHOCTU
3evun. UMeHHO 3/1eCh CYIIIHOCTH BCero MUPOBOI0 BOJIHO-
BOI0 Mpolecca: B3aUMHOCTDb BO3/1elICTBUSI CeilCMUYeCKHX
H3JIydeHUi OT saapa 3eMJIn, # CONPOBOK/IAIOIINX YJIbTPa-
3BYKOBBIX U 3JIeKTPOMArHUTHBIX U3JY4eHHH C IJEKTPO-
marHuTHbiMHu BoJiHamu Illymana, (popmMupyembivu mexx-
1y noHoccepoii 1 nopepxHoctbio 3emum. pyrum ciosa-
MH, IeKTPOMarHuTHbIe BOJIHBI [1lyMaHa HATHIKAIOTCS WM B3au-
MOJIEHICTBYIOT CO BCEMH BUJJAMU BOJTH, U3]Ty4aeMbIMH OT TIOBEPX-
HOCTU 3eMJIi, 0OCOOEHHO B TEKTOHMUYECKUX Pa3ioMax.

OTKpbITHE SITIOHCKUX YUYEHBIX, CBSI3aHHOE C PABEHCTBOM OT-
JIEJTbHBIX PE30HAHCOB B CIIEKTPE CEHCMOCHTHAJIA OT 3eMJIETPS-
CeHuH co crieKTpoM pe3oHaHcoB Illymana, ykaspiBaeT Ha pusu-
YeCcKyIo CYITHOCTh mpotiecca popmupoBanusi pezoHaHcoB [lly-
MaHa. PaHbllle TJIaBHOW TUMOTE30M 0O0pa30BaHUSI PE30HAHCOB



[IIymaHna ObLJIO HAJTMUKE MHOXECTBA MOJTHUI B MOHOC(hepe. Te-
nepsb ke, Mocyie JAHHOTO OTKPBITUS, MOXKHO TOUHO YTBEPXKIATb,
yT0 He MeHee (P heKTUBHON NPUYUHON (POPMHUPOBAHUS
pe3onancoB IllymHa sBjisieTcst Bo3/ielicTBHE celicMU4e-
CKHMX BOJIH, H3JIy4aeMbIX 3emJieil. DTOT MPOLIECC BIIOJIHE IO-
HATeH u3 puc. 11. BomHbl Mexay noHocdhepor U 3emien co-
NPUKACAIOTCs ¢ MOBEPXHOCThI0 3emutn. CreoBaTesIbHO, Ha HUX
BO3/IEHCTBYET MarHUTHOE MoJie 3eMJIM, 3BYKOBBIE U JIEKTpOMar-
HUTHBIE BOJIHBI OT CEUCMHUECKUX TTPorieccoB. OOBIYHO TOBOPAT
0 3BYKOBBIX YNPYIHX BOJIHaX ceficMuueckoro curHana. Cyie-
CTByeT OOpaTHBIN Mbe303(heKT, Koraa OT HATUUYUs KBApPIIECO-
JepiKalx MaTeprasioB B 3eMJie U Ha € MOBEPXHOCTH, MPOUC-
XOIUT U3JTyYeHUEe BMECTE C YIIPYTMMU 3BYKOBBIMU BOJIHAMU €111e
Y JIEKTPOMArHUTHBIX BOJIH.

Wtak, ¢ pusnueckoit Touku 3peHusi, IepBUYHbIMH SIBJISIET-
csa ¢popmupoBanue pe3onancos Illymana m 3aTtem pe3o-
HaHCcOB XeoIica.



HenoonenenHasi cCBSA3b pe30HAHCOB
IIlymana u pe30HaHCOB
CeICMHYEeCKOro CHrHaJa

ABTOpOM mNoJiydeHbl B BO3JAYHIHBIX KamMepax Kypra-
HOB Bce ocHOBHbIe pe3oHaHchl Illymana: 7,83I'u, 14,1 'y,
20,3 I'n, 26,4 I'n, 39 I'nx.

[lepBoe BBIUMCIIEHME, ¢ yueToM oObema Kamepsl Llapckoro
Kyprasa 1o pacyeTy 1o Tumy pesoHaropa ['eibMrosnbiia, naer pe-
3yabTatel — ot 7,76 I'u no 7,83 I'u, cpennee 7,83 I'u. Bropoi pe-
30HAHC M0 KOHYCOOOpazHOMY 00beMy J1ajl pe3yabraT ot 13,74 '
1o 14, 73 I'u, cpeanee 3Hauenue — 14,2 [,

Kpome Toro, onu ¢popMupyroT Takue 00jiee BbICOKHE
pe30HAaHCHBbIE YaCcTOThl B KAMEeHHBIX Pe30HaTopax M Ka-
MepPTOHAaXx:

33 I'mu 99 I'u — yacrora Xpucra,

272,22 I'm — «OM»,

419,9 I'n — cunonuyeckas yacrora JIyHsl

440,4 T'u — pe30HaHC TUIAaHEThl 3eMJIst

456 T'u — cunepuyeckuid nepron JlyHsl

544,4 — ronoBoU pUTM 3eMIIH

A Temiepb cpaBHUM c pe3oHaHcamu [llymaHa, mokazaHHBIMU
Ha puc. 11 u puc. 12.

Ilepsouil pe3onanc Illymana B 7,83 'y coBnaJ ¢ mep-



BbIM pe30oHaHcoOM Kamepsl Ilapckoro kyprana, a BTopou —
14,1 T'u, y aBTOpa nosyumsiock 14,2 I'u. [lorpemHocTts pacueToB
CBsI3aHa C TEOMETPUUYECKUMU Pa3MepamMu KaMepsbl U IBEPU U3 Ka-
MEpbI, KOTOPBIE, & AOJITOE BPEMsI MOIIM HEMHOI'O U3MEHUTHCSI.
Takum 06pa3oM, B Mpejesiax MorpentHocTy B 2% pe30HaHCHbIS
YaCTOTHI COBIAJAIOT.

Uro ke Takoe pe3oHaHchl IIlymana? DTo 31€KTpOMArHUT-
HbI€ BOJIHBI, (popMupyemMbie Mex 1y noHocdepoit u 3emien. Ka-
KUM ke 00pa3oM YacTOThI SJEKTPOMATHUTHBIX BOJH COBIAJIA
C YaCTOTaMH 3BYKOBBIX BOJIH?

Bo3MokHO, BrepBele 00 3TOM 3asiBWJI COTPYAHUK EBpo-
nerickoro Kocmuyeckoro ArentcrBa Cepxuo Toneno Penon-
no (Manppun, Ucnanus). OH choenan JOKJA[ Ha CEMHUHApe
HIsenckoro Mucruryra Kocmuueckonn ®usnku (Institutet for
RymdFysik — IRF) B Vnicane 6 nosiopst 2013 roga [176]. Bort ero
IJIaBHBIE TE€3UCHI.

1.I'oGanbHO 3emiist MOKET pacCMaTpUBATLCS KaK MPOBOJIS-
uias cdepa, OKpykeHHas BO3ayxoM. OJHaKo, HAYMHAasl C BBICOT
40—>50 KM, TPOBOAMMOCTb HUKHETO CJIOS] HOHOC(PEepbl HAYMHA-
eT pactu. Takas CTpyKTypa (pOpMHUPYET IEKTPOMATHUTHYIO TTO-
JIOCTh CO CBOMMHU COOCTBEHHBIMH PE30HAHCHBIMU MOJJAMU B JIvA-
nazoHax ELF (pezonancel Illymana) u ULF (atmocdepukn).
B paHHOM MoOnOCTH MOTYT MPHUCYTCTBOBATH /IBA THIIA CTOS-
4nX BOJIH: nonepeuyHas jekrpuueckas (TEr) u nonepeu-
Haga marauTHast (TMr).

2. Pezonancel Illymana siBasAIOTCSA mNpeJBeCTHHUKAMH



3eMJjeTpsiceHul. B kayecTtBe u3MepsieMoro napamerpa pes3o-
HaHca IIlymana ncnone3yercs Bekrop IlonnTrHra.

3. YUacroTHblil cieKTp 3emiieTpsicennsi Ha TaiiBane no-
J100eH crekTpy pe3oHancon Illymana!!!

Cchuiasicb Ha HCTOYHHK, PeqoHI0 JeMOHCTpHpOBAJ
rpacukn ceiicMmocursanoB B Anonun, qJs 3eMierpsice-
Husa ¢ maraatyaon M=7,3 ¢ snunenrpom Ha TaiiBane —
puc. 13.
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Puc. 13. M. Hayakawa et al., Anomalous ELF phenomena
in the Schumann resonance band as observed at Moshiri (Japan)

in possible association with an earthquake in Taiwan [176]

[MocMOTpUM BHMMATENBHO Ha PE30OHAHCH CEHCMUYECKOTro



curHajia Ha puc. 13 u cpaBHuM ¢ pe3oHaHcamu lllymana Ha puc.
12. 9T 4acTOTHBIE CEKTPbI B TOYHOCTH COBIAJAIOT!

PeasibHbIl CEMCMUYECKUI CUTHAJI Ha CHEKTpe (CMHMU rpa-
(puk) Ha puc. 13 coBnasaer o yacrore ¢ pezoHancamu [llymana
(kpacHbIl Tpaduk).

Hrak, pakT coBnageHus cieKTpa celiCMU4eCKOro Cur-
HaJja u pe3onanca lllymana noka3an Ha npaktuke! Teneps
HEOOXOMMO TIOHSATh, KAKUM 00pa3oM 3J1eKTPOMAarHUTHbIE BOJ-
Hb! [[lymMaHa BhI3BasIM 3ByKOBBIE CEMICMUYECKME BOJIHBI U HA000-
poT.

Jnst aTOTO CNemyer oOpaTuThesl K Mbe303(ekTy. YueHsie
JaBHO OOpaTW/IM BHMMaHUWE HA TO, YTO B COCTaBe MUPAMU]L
00513aTeIbHO COZIEPKATCSI MaTepHasibl C Mhe30IEMEHTaMU, Ha-
IpUMep, I'PaHUT, U3BECTHSK, MpaMop, KBapll U apyrue. [1pe30-
9MEKTpUYecTBO ObLIO OTKPhITO B 1880 romy Oparbsmu Kakom
u [Isepom Kiopu. OHu 3ameTniy, 4To Npy JaBJI€HUM Ha KBapll
WIN OTJEJIbHBIE KPUCTAIUTBI 00pa3yeTcsl MEeKTPUUECKUI 3apsijl.
[To3xe 3TO sBJIEHHE MONYYWIIO HAa3BAHUE MbE30NIEKTPUUYECKO-
ro a¢gdekra. Bckope 6parbst Kiopu oTKpbu 00paTHBIN Tbe30-
EKTpUUeCKUid 3(pPeKT. DTo ObLIO MOCse MPUIOKEHUS K Ma-
Tepuasly WIM KPUCTAJULY JEKTPUUYECKOTrO MOJIsi, KOTOPOe MpU-
BEJIO K MeXaHW4JecKou jaedopmarum oObekTa. MHOrue coBpe-
MEHHBIE JIEKTPOHHbIE YCTPOMCTBA UCIIONb3YIOT MbE30IEKTPU-
yeckuil apekT 11 cBoelt padoTel. Hammpumep, mipu ucnonb30-
BAaHUM HEKOTOPBIX YCTPOWCTB PaclO3HABaHMS 3ByKa MUKPOdO-
HBI, KOTOpbIe OHM KCTOJB3YIOT, padOTAIOT HA OCHOBE YHOMSHY-



Toro Bbilie 3¢ dekta. [Tbe303meKTpruuecKnil KpucTaul mpeBpa-
I1a€T SHEPrUIO BaIlIEro rojoca B AMEKTPUYECKUI CUTHA, C KOTO-
pbIM MOT'YT padoTaTh CMapT(OHbI, KOMITBIOTEPHI U APYTHUE IEK-
TPOHHBIE YCTPOICTBA.

PaccmoTpuM OTAENBHO MbE303/IEKTPUUECKHUE MaTEPUAIIbl

JlaHHbIE MaTepualibl JIOMKHBI TTPOU3BOIUTH NMEKTPUUECKYIO
9HEPruIo U3-32 MEXaHUYECKUX BO3JIENCTBUM, TAKUX, KaK CKaTHe.
Tak:ke 3T1 MaTepuasibl JOIKHBI 1e(pOPMUPOBATHCS MPU MTPUIIO-
JKEHUU K HUM HalpsiKEeHUs.

JlaHHblE MaTepualibl YCJIOBHO Pa3fesisioT Ha JBE TPYMIbl —
KPUCTAJLTbl U KEPAMUYECKUE U3JIeITHSI.

Wtak, Ha/u4ne KBapuecoaep:Kaiuux MaTepruajaoB B K-
pamMuaax, mNoO3BOJisieT B pe3yjbTare mnbe3odddexra
He TOJIbKO MOJYYaTh JIEKTPUYEeCTBO, HO U (POpMHPO-
BaTh YJIEKTPOMArHUTHbIE BOJHBI M0/ BO3/1eliCTBHE YIIPY-
rAX M 3BYKOBBIX BOJIH, a MPH 00paTHOM mnbe303(dek-
Ta, (hopMHUPOBATH 3BYKOBbIE€ BOJIHBI 10| BO3/1€HCTBHEM
3JeKTPOMATHUTHBIX BOJIH.

Tenepb BHUMATEIHLHO MOCMOTPUM Ha puc. 12, rie nzodpaxe-
Hbl rapMoHMKHU BOoJH Illymana mexay noHocgepoi u 3emiien.
DTy BOJHBI BO3HUKAIOT IOJl BHEIIHUM Bo3aencTBueM. [onroe
BpEMsI CUMTAJIOCh, YTO BO3JIEMCTBUE OJHO — 3TO MHOKECTBO MOJI-
HUM MexTy noHochepont u 3emiier. OIHaKo MO3Ke CTaIM YIO-
MuHath COJHIIE, U €r0 BO3MYILEHM S, a TAKKE U3JTyYEeHUs Ol APY-
rux 3Be3q U mianeT. Ho ato He Bce! OOnacts BonH Illymana,
KaK XOPOIIO BUAHO U3 pHC. 12, ormdaioT BCI0 MOBEPXHOCTh 3eM-



. CnenoBaresibHO, OHU B3aMMOJEUCTBYIOT U C MOJISIMUA CaMoi
3emun. MI3BECTHO, UTO CEMCMUYECKUE BOJTHBI 1 MATHUTHBIE TO-
Jisi BO3HUKAIOT IO/l BO3AEUCTBUEM IPOIIECCOB, MPOUCXOASAIINX
B sajape 3emn. Takum o6pa3oM, cOBEPIIEHHO OYE€BH/IHO,
uyto Ha BoJHBI Illymana oka3bIBalOT BJANMSIHHE U CEelICMHU-
YyecKHe Mpoecchl.

Poccuiickue yueHble BHECIHM OOJIBITION BKJIa/] B U3yYCHHUE Celi-
cMUYecKHx BOJH. [TpuBOXYy TaOnMIy ¢ yKazaHHMEM 4YaCTOTHBIX
MUKOB B cericMuyeckux curHanax mais Kynrykckoro u Kymop-
ckoro 3emuierpsicernit [177]. B HUX mpucycTByIOT nukH, Onm3-
kue K 2 ['n 31, 7,5 T, 81'm; 14 ' O6pariialo BHUMaHUE Ha To,
YTO CEMCMUYECKON CTaHIMer YOsiH 3aperucTpUpoOBaH 4acToT-
HBIY MUK B 7,8 I'11, 2 3TO B TOYHOCTH COBITAJICHUE C MIEPBbIM, IJ1aB-
HbIM pe3oHaHcoM Illymana.

Tao6auna 3. Pe3onancubie yactoThl Kymopckoro 3em-
JeTpsACeHus!

Ne l CelicMmocmaryus [ Hacmoma
Kymopckoe 3emnempsiceHue
2 YosH 7.8y
6 YrtoHxaH 55Ty
3 Yakum 35y
4 HuxHeaHzapck 3,1y
5 Cesepomylick 2,7y
1 Kymopa 1.2 14




B tpynax Tomckoro nonurexHuueckoro ynusepcurera [178]
TaK)Ke JJAETCS1 YaCTOTHBII CIIEKTP CEMCMMUYECKOTO CUTHaJIa C pe-
30HaHCaMU B 00J1aCTH, OJIM3KUMHU K JIBYM IEPBBIM PEe30HaHCaM
[IIymana



Vekopenne, M/c’
500 ;
400 -
300 -
200 1
100 1

0O 5 10 15 20 25 30
Yacrora, I'u

N

i
N " " IIII
vt +

AMIUITHTY1a TapMOHHKH
3

0 2 4 6 10 12
LlacmTa. Fu
0

Puc. 14



Puc. 14. Cnektpsl celicMuueckux curHaioB. Tpyabt TITY
[178]

Onucanue curHajJoB, (hopMUpPYEeMbIX B Pe30HAHCHOM
Kamepe kyprana. O0001eHHOe ONMUCAHHE U CPaBHEHHeE
¢ NUpaMuI0i

Ha puc. 15 ycnoBHO nokasassl (popMUpyeMBble CUTHAJIBI ¥ BOJI-
Hbl B PE30HAHCHOM Kamepe KypraHa ¢ ApOMOCOM:

— 1 — myHKTUpHAs YepHasi TUHUS — BHEITHUH [TUKJIONMAYECKUIA
KYIIOJI, KOTOPOTO ceivac HeT;

— 2 — BHYTpPeHHSIsI KaMmepa ¢ KOHycOOOpa3HbIM Wi cheprude-
CKHUM KYIIOJIOM;

— 3 — IJIMHHBIE KaMEHHBIE TIOIOCHl OAMHAKOBOM JIJTMHBI B OC-
HOBaHWHU JAPOMOCA;

— 4 — NIMHHBIE KaMEHHbIE MOJIOCH PA3HOM [IJIMHBI, TPECTaB-
JISIOLIME YaCTH KaMePTOHA B BEpXHEW 4acTu APOMOCa;

— 5 — celicmuyeckuii curHan BMecte ¢ BonHamu [llymana;

— 6 — 3ByKOBasi BOJIHA, (poKycupyemasi B 00JIaCTH OCH IPOMO-
ca; B 9TOM K€ HallpaBJEHUU BO3MOXKHO YJIbTPa3BYKOBOE H3JTyde-
HUE;

— 7 — 3ByKOBasl OTpakeHHasl BOJIHA OT BHYTPEHHEro KyroJa;

— 8 — 3ByKOBOE U3JTyYeHHE B BEPXHIOI CTOPOHY

— 9 — 3ByKOBO€ M3JIy4YEHHUE OT HAPYKHOTO (LIUKJIOIAYECKOTO)
KyToJa;

— 10 — BremHue BosHbl [llymMaHa ¥ UMITYJILCBI COTHEYHOTO
Y KOCMHYECKOTO M3JTyUYeHUs], yIaBIMBaeMble BHEITHUM KOPITY-
COM Y YaCTUYHO BHYTPEHHUM.



i

oJ
LR

U

Ik

Puc. 15. PucyHok aBTopa. Pe3oHaHCHBII Kypran

Crnentyet 0co00 cKa3aTh O BHEIIHEM LIMKJIOMAYECKOM KOPITY-
ce. DTOT KOpIYC YETKO 3a(pMKCHPOBAH B PUCYHKaX 30JI0TOrO
KypraHa u HaizeHnsl ero Kycouku. g Iapckoro Kyprana nme-
I0TCSl JIMIIb TPEMOIOKEH)s, YTO STOT KOPIYC KOraa-To Obl,
HO KTO-TO €ro IpeIHAMEPEHHO YHUUTOXWI UK pazoopai. Tyt
UMeeTCsl CBsI3b C BHEIIHEH OONMMIIOBKOW Benmukod mupamujibl
B ['u3e. [Ipo He€ Takke NMUIIYT, YTO OHA ObLIA pa3oOpaHa mpej-
HAMEPEHHO.

Ha puc. 50 3T0T BHEUIHMI UKJIOMUYECKUII KAMEHHBIN KOp-
MYC MOKa3aH MyHKTUPOM. Tak Kak ero [uamerp HEU3BECTEH, TO
MOXHO TOJIBKO IpeJnoiararb O €ro 4acTOTHbIX cBoMcTBax. Ha-



IIPUMEDP, ECIIA OH UMEN AUaMeTp y ocHoBaHMA 15 M wim 30 M,
TO (popMupyemas yactoTa (Wi oktaBa) coctabisiia 11,4 'y —
910 BTOpOil pe3oHaHc [llymana. Eciu 3TOT AnameTp coctaBiisii
10,95 m tum 21,9 M, TOo popMupyeTcs I1aBHas1, nepBas pe3o-
HaHcHas1 yactota lllymana B 7,83 I'y; mpu auamertpe 12,45 m win
24,8 m popmupyercs oktaBHOM yactorta 440,4 ' — riiaBHas pe-
30HaHCHas yactota 3emud. [Ipu nuamerpe 14 m unm 28 M, pe3o-
HAHCHAsl YacTOTa paBHA PE30HAHCHOM YacTOTE MUPaMU[bl Xeo-
rca B 12,25 I'n.

PaboTta ¥ BOJHBI B KaMEHHOM KypraHe MOXOXH Ha padoTy
U u3nydenue nupamuabl. O0 3TOM MUcaid MHOTHE YUEHBIE.

ABTOp cocTaBUI B cBOei KHHre [2] 0000IIEHHYI0 CXeMy 1t
PabOTHI CO 3BYyKOBBIMU BOJTHaMU B rupamuyie. [IpuBoxy e€ 3yech
IUIsl cpaBHeHus1 — puc. 16.

Mo:KHO 4eTKO MPOCJeJUTh CeMb CIIOCO00B 00pa3oBa-
HHSI 3BYKOBOI'0 CHTHAJIa C MCIOJb30BaHNEM MPAMU/L.

IlepBoiii cnoco6. [lepBudHbIi celicMUYeCKUd CUTHA, TIPO-
HUBBIBAIIMK MUpPAaMUAY C [Oyana3oHoM dactor ot 1 I'n
10 100 I'u, siBnsieTcst To IBUXKYIIEW CUJIOW, WK YIAPHBIM BO3-
OyxJeHueMm, 17151 (popMUPOBAaHUST PE30OHAHCOB BHYTPH MHPAMMU-
Ibl, Ha MX cTyneHsix. B nupamunax Teotnyakana cTyrneHu BHEIII-
HUe (MX MATh), a B nupaMuaax [U3bl CTYNEHN WM CIOM BHYT-
peHHue (MX BoceMb). B 3ToM mporecce cieayer yuecTh JiBe Oc-
HOBHbIE PE30HAHCHBIE YaCTOTHI U TApMOHUKHU. B ob1iem ciyyae,
no Teopun Pumnma Mop3a u Puuapna bonra B oObeme cryne-
HY M PaMUIBI, PECTABIISIONIEH COOOH Mapasuiesiennumes, pe3o-



HAHCOB MOXET ObITh MHOTO.

Bropoii cioco®. [TepBuyHblil ceiicMIUECKHA CUTHAT YCHJTH-
BaeTCA MO aMIUIATYze (popMON MMpaMUIbl M MEHSETCA MO (paze
IIPY OTPAKEHUU OT TBEPAOU MOBEpXHOCTH. Tak Kak rpaHei 4e-
THIPE, TO MPH ITOM MOTyyaeTcsi uHTephepPEHIHS 3BYKOBOTO CUT-
HaJla Ha BBIXOJIE C YBEJMUYEHUEM aMILIUTY/Ibl B YEThIPE pa3a.

Tpetnii cnoco6. Ceepxy oT noHOChEPH! IOCTYMAIOT 3BYKO-
Bble pe3oHaHchl IllymaHa, Haxomsiuecs B paccMaTprUBaeMoM
JIuarna3oHe cericMuyeckoro curiana (7,83 I'm, 14,1 I'm, 20,3 I'n,
26,4 I'u, 32,4 T'y, 40 I'x). DT curHaibl, OpA OTPAKEHUU BHYT-
pU Takke MEHSIOT MOJISIPHOCTh U TAKKE YUETBEPSIIOTCS Y OCHO-
BaHMSI.

YerBepThiili cnocod. OOpa3oBaHWe BHYTPU MHUPAMUIbI
YUYaCTKOB JJONOJHUTENBHON (POKYCUPOBKHU 3BYKOBBIX CHUTHAJIOB,
T.. 00pa3oBaHKE CBOETO POAA 3BYKOBBIX JIMH3, YCHITUBAIOIIMX
AMIUTUTYAY 3BYKOBBIX CUTHAJIOB 32 CUET MPAaBUJIBHOTO COYETa-
HUS TAPAMATHUTHBIX U IUAMArHUTHBIX MAaTepUaJiOB, B TOM YHUC-
Jie ¥ HAJTMYMSI CHApYXU UpamuIpl Bogpl. Tako# cocod ceityac
He paboTaeT 13-3a pa3pylIeHUil BHYTPY IUPAMUIbI, U U3-32 OCY-
IIEHUS1 KaHAJIOB C BOJIOW BOKPYT MUPAMU/IbI.

IaTeiii cnoco6. PokycrpoBKa 3BYKOBHIX JTyueil. B ocHoBa-
HUM MHOTUX NMPaMU UMEETCS BBITYKJIBII CJION, U y HEKOTOPBIX
nupamu (Turna Benukoil mupamu/ipl) BOrHyThle OOKOBbIE I'PaHU.
B pesynbrare nonyyaercsi pOKyCUPOBKA U YCUJIEHUE aMILTUTY/IbI
3BYKOBBIX CHTHAJIOB.

IlecToii cnioco0 cBs3aH ¢ MOCIEAOBATEIbHBIM YCHJICHUEM



aAMIUTATY/IbI CEHCMHYECKOTO CUTHAJIA IBYMSI WUIA TPEMSI T PAMH-
namu. Tak Kak mpy 3TomM K03(hPUITMEHTH! yCUIIEHH I IEPEMHOXKA-
I0TCS1, TO TP PeajbHOM YCUJICHUU 3BYKOBOTrO curHaia B 10 pa3
Ha KaXJI0W U3 MUPaMU/JI TOJIBKO 3a cueT (popMBbl, 00I1Iee YCUIeHe
MOJeT JOCTHYb COTEH (C y4eToM mnoteph). OJTHAKO 3TOT COCo0
He ObUT pealM30BaH HU Ha nupaMuaax [ M3bl, HU Ha IMpamMuIax
Teoruyakana. [IpuurHOI1 3TOrO SIB/ISIETCS OTPOMHOE paccerBa-
HUE MOIITHOCTU Ha €IMHUITY Beca B IMOC/eTHEN CTa Iy YCUIIEHUSI.
Takoii crioco0 MoXkeT ObITh pea30BaH (UM YKe pean30BaH)
B CaMbIX OIPOMHBIX KMJIOMETPOBBIX MUpamuaax. Bropoe ycio-
BHE€ BO3MOKHOCTH €ro pean3aliy — caMble KOPOTKUE MPsIMbIe
KaHaJIbl MEX/1y IByMS — TpeMs MUpaMHUIaMH, YIaCTBYIOIIUMU
B ITPOIIECCEe YMHOKEHHS 3BYKOBOT'O CUTHAJIA.

CenpMoii cioco6 (opMUpOBaHHS 3BYKOBBIX CHUTHAJIOB —
Ha pe30HaHCaX B BO3/YIIIHOW Cpejie TPAHUTHOTO 00bEeMa, a TAKKe
Ha JPYrux BO3AYIIHBIX 00beMax C MCTOIb30BAaHUEM PE30HATO-
POB. DTOT croco0 ceiyac He padoTaeT, Tak Kak OTAEIBHBIX pe-
30HATOPOB HET, TIOJIBECKA TPAHUTHBIX 0OBEMOB HaPYIIIeHA, BHYT-
PEHHOCTH TIOJIOMaHbl BO MHOTHX MeCTaXx.

Camoe yaMBHUTEJbHOE, UYTO BC€ TPYNIbl YacTOT M HX
TapMOHUKH YCHUJIEHHOT0 B ¢(hOpMHPOBAHHOTO 3BYKOBOTI'0
CHT'HAJIa, IePEeKPHIBAIOT JAPYT APYyra B Auana3oHe neppuy-
HOro ceiicmuveckoro curnaja ot 1 I'm go 100 I'u. Stot npo-
1iecc nmo3BosisieT 3(hGEKTUBHO BBIPE3aTh U3 CEHCMHMUECKU OTac-
HOT'O 3BYKOBOT'O YacCTOTHOTO CIIEKTpa BeCh JWAra3oH HauOoee
NEVCTBEHHBIX YacCTOT.



Kpome Toro, Hadm01a10TCs1 ABa NpUHIMNA (popMHUPOBa-
HHSI 3BYKOBBIX CHTHAJIOB B NupamMuje (aHaJIOrMYHO Kame-
paM KypraHoB U JOJIbMEHaM).

[MepBbiii npuHIMT — (hopMHPOBaHUE 3BYKOBBIX CHTHA-
JIOB BO3YIIHBIMH 00'b€MaMHU C HCIOJIb30BAHUEM PE30HATO-
poB. Mcnonb30BaHue rpaHUTa, U3BECTHSAKA U 3aMEHSIIOIUX UX
MaTeprasoB MO3BOJISAT MOTYYUTh BBICOKYIO JOOPOTHOCTh U 3HA-
YUTENIbHYIO aMIUTUTYAY 3BYKOBBIX CUTHAJIOB. K 3TOMY npuHImmy
MOXHO OTHECTH YaCTUYHO TATHIN CHOCO0, CBSI3aHHBIN C (POKY-
CHPOBKOH B BO3/1yX€ 3BYKOBOTO JIyya BOTHYTOM MOBEPXHOCTBIO
OOKOBOI OOJIUIIOBKH, KOTOPOW ceivac Her.

Bropoii npunIu, 310 (popMUpOBaHUE U YCUIIEHHE CUTHATIOB
B TBEPJIOM TeJie TMPAMU/IBI Ha CTYTIEHSIX, M (DOKYCMPOBKH Ha BO-
THYTBIX IOBEPXHOCTSIX C TBEP/BIM 3AIIOJIHEHUEM.

Ecmu mpuUHIIMIT MCKYCCTBEHHOTO T€HEpUPOBAHUsSI 3BYKOBBIX
BOJTH, COBI/IAIONINX B HEKOTOPOM JIMara3oHe, CO CIIEKTPOM Ceil-
CMHMYECKOTO CUTHAJIA B BO3/YIIHBIX 00bEMax, ceiiuac HeBO3MO-
JKEH W3-3a pa3pyIIeHus U pa3rpadiieHusl, TO BTOPOH crioco0, CBsi-
3aHHBII C PE30HUPOBAHUEM U YCUJIEHUEM aMIUIUTY]] OTAEIbHBIX
YacTOT CIIEKTpa CEMCMUYECKOr0 CUI'Hajla Ha TBEPABIX CTYIEHSIX
nupamu], ceiuac (pyHKIMOHUpPYeT. BepHee, oH Be3ne pyHKIM-
OHHUpYET, I7le COXpaHeHa MpamMuajibHas (popMa U 3a CUET ITOU
(popMBI TPOUCXOOUT yCHIIEHUE AMIUTUTYbI CUTHAJIOB OT/JEJIbHBIX
qacrtot go 10 — 20.

OpHako 0JHOTr0 yCHJIEeHUS aMILUINTY/Ibl 3BYKOBBIX BOJIH
HeJO0CTATOYHO ISl MOJABJIEHUSI CeliCMHYeCKH ONacCHBIX



CUTHAJIOB. YCUJIGHHBIN CUTHAN M0 aMIUIUTY/E ellle HYXHO Iie-
peaarh Ha 3HAYUTEJIBHYIO TUIOIIAlb BOKPYT CEHCMUYECKH OIlac-
HOro paiioHa, HarpuMep, BOKPYT BYJKaHa. 9TO BO3MOXKHO CJie-
JIaTh TOJBKO MPHU HAIWYMU BOJHBIX apTepuil BOKPYT MUpaMU/,
COE/IMHEHHBIX C peKaMU B OfHY cucteMmy. Bo3moxkHO coennHe-
HHE B CUCTEMY Yepe3 MOA3EMHbIE BOAHBIE APTEPUU UJIU MOAA3EM-
HBIE BOJOHOCHBIE TOPU3OHTHI.

B nenom, ciegyer oTMETUTh yAMBUTEIbHOE COYETaHUE ca-
MBIX Pa3HBIX MPOIECCOB MO YCHIEHUIO, (DOKYCUPOBKE, CKATHIO,
uHTepEPEHIMUA 1 Pe30HAHCAM 3BYKOBBIX BOJIH B JIDEBHUX TIH-
pamuaax. aes MHOro(pyHKIIMOHAJIBHOCTU B IPEBHUX MTUPAMU-
Jax KacaeTcsl He TOJBKO OOnacTteil MpUMeHeHUsl, HO U TOJy-
yeHus 3¢dekTa nmogapieHUs KaTacTpod pa3HbIMU CITIOCOOAMMU.
Npest co3aHust MacCUBHBIX COOPY:KeHHIl HIMEHHO NMUPa-
MHJAJbHOM (DOPMBI OJHO3HAYHO CBSA3aHA € HX HCII0JIb30-
BaHUeM /ISl 10/1aBJIeHUs KaTacTpod, TaKk KaKk UMEHHO Ta-
Kasi popMa no3BoJsieT, BO-MEPBbIX, YJIABJINBATh MAaKCH-
MAaJILHYIO SHEPTHUI0, H, BO-BTOPBIX, YCHJIIMBATh AMILIUTYIY
3BYKOBOI'0 CHI'HAJIOB JIazKe 0e3 HCI0JIb30BaHMsI I0OTIOJHH-
TEeJbHBIX YCTPOMCTB M MPHUCIOCO0IeHHIT.
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Puc. 16. Pucynok aBropa. IIporneccs B nupamue

Ha puc. 16 nokasansl He BCe, a TOJIBKO OCHOBHBIE IIPOLIECCHI
B IMPaMUJIaX, CBS3aHHbIE C (POPMOM, PE3OHAHCHBIMM CBOWCTBA-
MU U MarepuasiamMy. Ha 3ToM pucyHke coBMeleHa MATUCTYIIEH-
yaras MMpaMuja TUIa Tex, 4To cToAT B TeoTnyakaHe (CILIOLNI-
Has YepHasd JIMHUA) U [IaJKas IMpaMUAAIbHAsA CHAPYXKU U CTY-
NieHyarasl BHyTpH IMpaMHJa TUIIA TEX, YTO CTOAT Ha I1aTo ['u3el
(myHKTHpPHasA YepHas JuHuA). PeanbHo nupamuael ['m3sl Belie,



XOTs1 OCHOBAaHME NIOYTH TAKOE K€, YTO B nupamuaax Teornyaka-
Ha. /laHHOE coBMmeleHHe He ciayvyaHO. Ha BHEIIHMX CTyneHsax
nupamu]l TeoTyakaHa ¥ BHYyTPEHHUX CTYINEeHsIX mupamug [ u3sl
IIPOUCXOAAT PE3OHAHCHI.

Ha sTom pucyHke 0003HaueHbl OCTYMAIOIIHE Y4l CEHCMU-
yeckux BOMH Al — A5 ¢ neBon croponsl 1 A6 — A10 ¢ mpaBoun
CTOPOHBI, MONAJAIONINE HA Pa3Hble CTYNEHU MUPAMU]L U BbI3bI-
BAIOLIME PE30HAHCHBIE SIBJIEHU, IPONIOPLIMOHAJIBHBIE Pa3MepaM
cryrneHer u 100poTHOCcTH. O61aCTh pe30HaHCOB 0O03HAUEHA JT-
JIMIICaMU KOPUYHEBOTO 11BeTa. B pe3ynbpraTe U3 peajbHOro crek-
Tpa CEMCMHUYECKOTO CUTHAJIA, BHIUUTACTCS CIIEKTP 00pa3yeMbIX
pe3oHaHcoB. B nmupamuiax ['usbl pe3oHaHcoB Gosblie. ITH pe-
30HAHCHI (POPMUPYIOTCS ITyTeM BO30YKIEHUS OT CEUCMUYECKOTO
3BYKOBOTO CUTHAJIA B IBYX IJIOCKOCTSIX — BEPTUKAJIbHOW U TOpPU-
30HTaIbHON. HMkHsS yacTh nmupamMuibl OOBIYHO BBINOJHSAETCS
BBINYKJIOU. B 3TOM Ccityyae Bo3MoxkHa (POKyCUPOBKa U MHTEp(e-
PEHLMSA MyTEM CJI0KEHUsI CUTHAJIOB, OTPaXEHHBIX OT 3TOM TBEP-
101 BITYKJIOM noBepxHOcTU. Ha puc. 16 nepBuuHble nagaoime
3BYKOBBIE JIyYM Ha BBITYKJIYIO MOBEPXHOCTb Y OCHOBaHUs 000-
3HaueHbl A13 u Al4, a oTpakeHHbIe U C(DOKYCUPOBAHHBIE C U3-
MeHeHHo# ¢a3zoit Ha 180 rpaaycoB — Funrl (cunue).

Nwmeroresa eme npoueccsl POKYCUPOBKU HA YETHIPEX I'PaHAX
nupamul B ['u3e, cBsi3aHHbIE C BOTHYTHIMUA OOKOBBIMH TIOBEPX-
HOCTSIMM MUpaMu/ibl Xeorica. TOT mporuecc cefiuac He padbora-
€T BBUJy paspylieHusi oomuioBku. Pokyc 3Toi cuctemsl Oyiet
paccMoTpeH ganee. Ha pucyHke oHM MOKa3aHbl TMHASAMHA (POKY-



cupoBku U uHTepdepeHu Fyym 1 Fipps.

3a cyeT CJIOMCTOro BHYTPEHHEro yCcTporcTBa nupamus B ['u-
3e (CM. peAbIAyIYyI0 KHUTY aBTopa [1]) BO3MOXHO mocienoBa-
TEJIbHOE NPEJIOMJIEHHE CEMCMMYECKOIO CUTHAJIA HAa OTAEJIbHBIX
CJIOSIX M U3MEHEHUE HAITPABJIEHUs1 B CTOPOHY OCHOBAHUS U B 3€M-
JII0 ¢ cymMmMapHbIM u3MeHeHneM ¢asel Ha 180 rpagycos. Ha puc.
16 W3MeHeHNHe Takoro CHUrHajla MOKa3aHO KPACHBIM LIBETOM —
cineBa Al5, cripaBa A16. 3a cueT HaJIMUMs YEThIpE IPaHel Mpo-
VICXOIUT YEThIPEXKPATHOE YCUJIEHUE CUTHAJIA U MHTEepEepeH M
B 001actH F o (0003HaU€HO KPACHBIM LIBETOM).

[ToTok ceficMUYecKOro curHajia, MPOHUKAIOLIUN CHU3Y, TIOKa-
3aH crpenkamu All u A12. Vsl mupamuasl BHIOpaHbl TaKHM
00pa3oM, YTO 3T 3BYKOBbIE CUTHAJIBI, OTPakasich OT I'PaHel, Ho-
NaJaloT Takke Ha CEpeIMHy OCHOBaHMA. Tak Kak rpaHeu YeTbl-
pe, TO U B 3TOM IIpoLiecce MPOUCXOIUT UHTEP(EPEHIMS YeThl-
pex CUTHAJIOB B MecTe, 0003HaYeHHbIM ycIoBHO FoTp (depHbIit
LIBET).

JomoJiHeHHeM KO BCeM 3THM BOJHAM M CHTHAJIaM SIB-
JsieTcsl yJIbTPa3BYKOBoe H3JydeHHne , GopMUpyeMOe B pe-
3yJbTare Nbe303(deKkTa Ha KBaplecoaepkalux MaTepualiax.
STOT BUJ BOJH UMEET CHELU(MUKY, CBA3AHHYIO C U3Ty4YEHUEM
B 30HE BUJIMMOCTHU U paAA Apyrux. MccnenoBarenu perucrpupo-
BaJIM yJIBTPa3ByKOBOE U3JTy4YeHHE OT nupamu B bocHum yacro-
tor B 28 K111 1 oT JosibMeHOB B quara3one 1,83 kI — 2,54 kI .
B nonemeHax m3-3a Majblx rabapuToB, MO CPABHEHUIO C MUpa-
MU/IaMH, IPUMEHEHUE YJIbTPA3BYKOBOIO M3Ty4YE€HUsI CTAHOBUT-



Cs1 OTHUM U3 BaKHEUIIIHMX, IOITOMY OHO OyE€T pacCMOTpPEHO 00-
Jiee oApoOHO B pasziesie O A0JbMeHax. ABTOP C/Iesa pacuer pe-
30HAHCHBIX YaCTOT YJIbTPa3ByKa, FEHEPUPYEMOro KpUCTaJJIAMU
KBaplia NoJ| BO3/IeHCTBUEM (BO30YKIEHHEM) BBICIIUMH OKTaBa-
MU WJIM TAPMOHUKAMM OT HU3KOYACTOTHOTO 3ByKOBOT'O CUTHAJIA.
DTOT pacyer MoKa3aH B ero Kuurax [1, 2].



PuTMBI TOJIOBHOI0 MO3ra

Hu3Kko4yacToTHOE M YJIBTPa3ByKOBOE U3IyYEHUE OT UPAMUL
U €r0 5KBUBAJIECHTOB B BUJE KypraHOB, MHOI'OIIMKOBOIO 3KBHU-
BAJIEHTA U JIPYTUX METATUTUYECKUX KOMIUIEKCOB, BO3/IECTBYET
Ha OKpyxawoumx. [103ToMy BaHO pacCMOTPETh PUTMBI T'OJIOB-
HOT'O MO3ra Y BJIMSIHAE Ha HUX U3JIy4E€HUH OT BCEX BUAOB ITUPA-
MU/ 4 €r0 SKBUBAJICHTOB.

Bera-putmsbl (13—35 I'u, ammutyga — 5—30 MkB). Onu
XOPOIIIO BBIPAKEHBI, KOTJA YEJIOBEK HAXOOUTCS B AKTUBHOM
OO/IPCTBYIOIIIEM COCTOSIHMM, COCPEJOTOYEH Ha OKPYKAoIIeM,
pelllaeT MHTEJUIEKTyaJIbHbIE 3aaU. YCIIOBHO 9TU PUTMBI pasjie-
JISIOT Ha JiBa quamna3oHa: 6era-1 (13—25 I'y) — putM 0OBIYHOM
JTHEBHOW aKTMBHOCTHM Mo3ra; Oera-2 (25—35 ') — purm Bo3-
Oy’K/IeHHOW aKTMBHOCTU Mo3ra. B ciyuae n3obiTka OeTa-akTvB-
HOCTH Yy 4YeJioBeKa BO3HHMKAET OECIMOKOMCTBO, CTpax M IaHUKA.
B cBoi0 ouepesb, HETOCTATOK OeTa-BOJIH CBS3AH C JIETIPECCUEH,
TUTOXVIM M30MpaTeIbHbIM BHIMAHUEM U TTPOOIEMaMH C 3ariOMHM-
HaHUEeM UH(pOpMaIIH.

Aabda-putm (7,5—13 T'u, ammutyna — go 100 mkB)
[182]. Ipyrum o4eHb BaKHBIM PUTMOM HALIETO I'OJIOBHOIO MO3-
ra siBJsieTCsl pUTM ajib(ha-BOJIH, CAMbIX MHTEHCHUBHBIX IO aM-
TUTUTY/Ie CPEeld MO3TOBBIX BOJH. Asba-puTM BO3HHMKAET, KO-
I71a Mbl HAUMHAEM MTAaCCUBHO PacciadisAThCs, TIepecTaeM JyMaTh



O YEM-TO KOHKPETHOM, MOTPYKaeMcsi B COCTOSIHUE TMPUSATHOM
YMHUPOTBOPEHHOCTH, HAUMHAEM JIPEMATh C MPUKPHITHIMU IJ1a3a-
mu. [1o cyTH, 3TO MOrpaHUYHBINA PUTM MEKAYy CHOM U OOAPCTBO-
BaHKMEM, OH BO3HUKAET MPH NPOOYKIASHUH U TIepe]] 3aChIlTaHUEM.
CorylacHO MOC/IEAHUM UCCIIEI0OBAaHUAM, ajibga-pUTMbl AKTUBU-
3UPYIOT MPOLECCHl O3JOPOBJIEHUS] OPraHU3Ma B AECATh pa3 UH-
TeHCUBHeH, yeM Oeta-putMsbl. [1o Mepe TOMUHUpPOBaHUS ITOTO
pUTMa YCUJIMBAETCS CBSA3b YEJIOBEYECKOrO0 CO3HAHUS C HEKOTO-
PbIM «OO0KEeCTBEHHBIM» HAYaJIOM, TTPOHU3BIBAIOIIUM BCE BOKPYT
HAC, ¢ MH(POPMAIIMOHHBIM TOJIEM KOCMOCA, HEPEIKO YeIOBEKa
MOCeAI0T NPeJBUACHUS, O3apEHHs], TBOPUECKUE UAeU. 3ame-
THM, 4TO aJIb(ha-BOTHBI HAOIIOAAIOTCS JIMIIB Y YesloBeKa. B Mo3-
Iy JKUBOTHBIX PETMCTPUPYIOTCS JIMIIb U30JIMPOBAHHBIE U HEPE-
TyJISIpHBIE JIEMEHTHI 9TUX PUTMOB. He B 9TOM Jin mpuymHa TOTO,
YTO )KMBOTHBIE UMEIOT MEHEE PA3BUTOE CO3HAHKE MO CPABHEHUIO
C 4YeJIOBEKOM?

Tera-putm (4—7,5 T', ammmryna — 10—30 mxB). Korga
Mbl HAQUMHAEM WCIBITHIBATh COHJIMBOCTh, MHTEHCUBHOCTb aJlb-
(pa-BOJIH yMEHbIIIAETCs1, X MOCTENEHHO 3aMEIIAI0T TETA-PUTMBI.
CHukaeTcs: MbIIIIEYHOE HAIPsIKEHUE, B CO3HAHUU TOSIBIISIIOTCS
HEOXXHUIaHHbIe 00pa3bl, COMPOBOXAAEMbIE IPKUMHU BOCIIOMUHA-
HUSIMU, 0COOEHHO JeTCKUMH. [locTerneHHO MBI BriajjaeM B OOBIY-
HbIA COH. TeTa-cOCTOsSIHME OTKPBIBAET JIOCTYH K COAEPKUMOMY
Oecco3HaTeNbHOM YacTy yMa, K CBEJEHUSM W3 MH(MOPMAIMOH-
HOTO T0J151, CBOOOHBIM aCCOLIMAIIMSIM, HEOKUIAHHBIM 03apeHH-
sIM, TBOPYECKUM HJIeIM. 3aMETUM, UTO TeTa-pPUTMbI XapakTep-



HBI TaKKe [IIs1 COCTOSTHHSI METUTAIIMA U HAPKOTUUYECKOTO OIbsI-
HEHUSI.

Heabra-putm (0,3- 4 I'u, ammutyna — 50—3500 Mk B). U ca-
MBII ME/IJIEHHBII PUTM HAIIlero MO3ra — 3TO JIe/bTa-pUTM. ITO
pPUTM TTyOOKO CIISAIIEro 4esioBeKa, MPU3HAK TMOJTHOW penakca-
1M, TIOJIHOTO MOTPYKEHUSI B MEAMTALMIO WM TPaHC, IPU3HAK
KoMBI. [Tpy JOMMHUPOBaHWHM [IEbTa-BOJTH MO3T BBIIEISAET OOMb-
11Ie BCEro ropMOHa pocTa, a B OpraHu3Me Haudosiee MHTEHCUBHO
UJIyT TIPOIIECCHl CAMOBOCCTAHOBJIEHHS M CAMO HCIIEJICHUSI.

Famma-purm (35—100 T, ammutyna HeOombmas —
10 15 MxB) — putm nepeBo30y:KIeHHON U TPEBOXHOM aKTHBHO-
CTH MO3ra, OBICTPOro JIOTUYECKOTO MBIIILICHHUS], pellieHrs 3a/1a4
B CJIOXKHBIX YCJIOBUSIX, IIPH IEUTHOTE, PUTM arpeccuu.

OO6nacTvi 9THX PUTMOB MOKA3aHbI JOCTATOYHO YCIOBHO: HA Ya-
CTOTHOM OCH OHH, KaK MpaBWJIO, NEPEKpbIBAIOT APYr Apyra —
puc. 17.



PuTmbl ronoBHOro mosra YyenoBexa

14,11y

7,837y

20,3y PesoHaHcbl noHocdepsbl
(wacrotel Wymana)

AKTMBHAR AeATeNbHOCTL
WurennektyanbHan oGpaboTka
Pacyem

Nornueckoe mbiwnenne

Puc. 17. CooTBeTcTBrE PUTMOB I'OJIOBHOTO MO3I'a pE30HAHCAM
[Iymana [182]

KoneuHo, ecTh U Apyrre Mo3roBblie puT™Mbl. Ho oHu HaOmo-
naetrcsi MO0 y He3HAYMTENbHOro uucia mopaei (5—15%) mo-
nei, MO0 TOJIBLKO B OMpeeieHHbIX CUTyalusx. B TedeHue cy-
TOK PE30HAHCHBIE YaCTOTHl 3eMJIM HECKOJIbKO U3MeHSIoTCs. Tak,
nocyie 3axona CofHIa U3-3a OTCYTCTBUS COJTHEUHOW pagualiiv
KOHIIEHTpAlIMs HOHOB B aTMOc(epe MOCTENeHHO YMEHbIIIAeTCs,
Y HIDKHUI c1oi HoHOChephl MCToIaeTcsl, Kak Obl TaeT. Bekope
OCTaIOTCs TOJIBKO OoJiee BHICOKME CJIOU. ECTECTBEHHO, HECKOJIb-
KO CHVMDKAeTCs W IJIaBHAs IIyMaHOBCKasl 4acToTa, TO €CTh C/IBU-



raeTcsi BJIeBO B 00J1aCTh OoJiee HU3KUX YacTOT.

B cymepeuHoe Bpemsl Hallle CO3HaHWEe [TOHEMHOT'Y NEPEXOAUT
OT COCTOSIHMSI aKTUBHOT'O OOJPCTBOBAHMS U JIOTUYECKOTO MBIIII-
JIeHUs1 B 30HY OOpa3HOTro ¥ MIHTYUTUBHOTO Bocnpustusi. He ciy-
YailHO B Hapoje M3[aBHA ObITYeT MHEHHUE, YTO HeJib3sl CIaTh
Ha 3aXO0JIe COJIHIIA: U COH OYy/IEeT TSKEeJbIiA, ¥ TOJIOBa OyJIeT OOJIeTh.

CerojiHsi CTAHOBUTCSI SICHOU BO3MOsKHasi mpruurHa 3toro. Cko-
pee BCero, 3TO CBA3aHO C HECOBMAJEHUEM PUTMOB MO3Ia C PUT-
MaM# MOHOC(PEphl Ha TaK HAa3bIBAEMOM «BbIIOXE» 3€MJIU, KOTO-
PbII C Y4ETOM MHEPLUMOHHOCTH MOHOC(EPHI JUIUTCS OKOJIO ABYX
yacoB. Houblo amruinTyga pe3oHaHcHbIX BojH IllymaHa ymeHb-
maercs B 5—10 pas. [Ipu 3T0M 3amMeyeHo, YTO HOUbI0, OCOOEH-
HO MeXIy 2 ¥ 4 yacaMu HOYM, y OOAPCTBYIOIIUX JIONIEH pe3-
KO CHIKAETCS PeaKIvsl, CIIOCOOHOCTh K aOCTPAaKTHOMY MBIIILIE-
HMIO, YBEIMYMBAETCS YUCIIO OIMIMOOK MPU pellieHny apupMeTH-
YEeCKUX 3a/1a4, MOSIBIISIeTCs TPEBOXKHOCTb. KcTaTH, 310 Kacaercs
KaK «COB», TaK U «KABOPOHKOB». VI3BECTHO U €I11€ OAHO MHTe-
pecHoe HaOJoJieHre: TeJlenaThsl U SICHOBUJICHNE Hambosee pe-
3yJIbTATUBHBI TOXKE MEX/1Y IBEHAIIAThHIO YaCaMU HOYM U YEThIPb-
Ms yacamu yTtpa. Houb — 310 Bpems, KoOraa 4esioBeK Mojiy4da-
€T U3 UH(POPMALIMOHHOTO TOJIs1 OTBEThl HA MYUYUBIINE €r0 JIHEM
BOIPOCHI («yTpO Beuepa MyIpeHee»). ITO BPpeMs BEIIUX CHOB,
NPEJUYBCTBUM, ITIPO3PEHUIN U 03aPEHUN.

YauBuUTENBHO BCE B3aMMOCBA3aHO B Npupoae. Bpsaa nu ciy-
YailHO UIMEHHO B HOYHBIE Yachl, KOrjga ocHoBHas yacrora Ily-
MaHa 3aMETHO CHMKaeTcsl (YXOIUT BJIEBO), B HallleM OpraHu3Me



HAYMHAET YCUJIEHHO BbIpa0aThIBaThCs OUYEHb BaXKHBII TOPMOH —
MEJIATOHUH. DTOT TOPMOH — PETrYJISATOP HAIMX OMOIOTMYECKUX
PUTMOB, MOUIHEWIINKM AHTUOKCUAAHT, KOTOPBIM MPENATCTBYET
POCTY PAaKOBBIX OITyXOJIEU, YCWJIMBAET UMMYHHYIO CUCTEMY U aK-
TUBHO 3aMeJyIsieT IpoLecchl cTapeHus. BospeicTtByer menaro-
HUH U Ha [ICUXUKY: MTOBBIIIAET HACTPOEHUE, IEIAET CHOBUICHUA
OoJsiee IPKMMU U SMOLMOHAJILHO HAChIILIEHHbIMU. W 4TO Xapak-
TEPHO — HanboJiee BHICOKUI YPOBEHb ITOTO TOPMOHA B OPraHU3-
M€ 4YeJIOBEKa — MEkK/1y MOMYHOUbIo U 5 yacamu yTpa — B 30 pas
OobIIIe, YeM JHEM, TPUIYEM MUK aKTUBHOCTY IPUXOIUTCS HA 2 9
HOYM — Ha TaK Ha3blBaeMblii «4yac Bbika».

C BOCXOIOM COJHLA 3a CYET AOMNOJHUTEIbHOM MOHU3ALUU
COJIHEYHBIM BETPOM B MOHOC(epe MOSBISITCA Oojee HU3KHUE
ciou (60 km), ocHOBHast yactota BosiH lllymana yBenmuuBaercs,
¥ OHM HAYMHAIOT CTUMYJIMPOBATh B HAIIEM MO3Ty OeTa-aKTUB-
HOCTb. MO3I' BXOIUT B PeXUM OOIPCTBOBAHUS — JIOTMYECKOTIO,
PAIOHAIBHOTO MbIIUIeHUs1. YeM Bbllle OeTa-aKTMBHOCTb, TEM
AKTUBHEE, HEPBO3HEE U arpeCCUBHEE CTAHOBUTCS YEJIOBEK.

MonHUY NOCTOSIHHO BO3HMKAIOT M0 BCEUM 3emule, U KaXbli
pas3psAg — 3TO PaAMOUCTOUHUK. DTO 3HAYMT, YTO HaIlla aTMocgde-
pa TIOCTOSIHHO pe3oHupyeT ¢ yacroror 7,83 I, kak u ¢ Gosee
cnabbiMu yactoTamu. Beé ato pesonance Illymana. Onu Hu-
KaK He B3aUMOJIEICTBYIOT C CaMOil TUIaHETOH, e€ oOUTaTeNIsIMHU,
B3[VIIJAMU U AYXOBHBIMM LIEHHOCTIMU Jnofed. Pe3onancs Illy-
MaHa, — 3TO MPOCTO (pU3MUYECKOE sIBJIEHHE B aTMocdepe 3emilu,
oOycroBIeHHOE e€ pasMepamu. Kakias riaHeTa nim e€ CryTHH-



KM, TJIe ecTh MoHOchepa, MMEIOT CBOM COOCTBEHHBIN HAbOP pe-
30HAHCHBIX YaCTOT.

WHTeHCMBHOCTD pe30HaHCa 3aBUCUT OT TJIOTHOCTU MOHOC(he-
Pbl ¥ TIOCTOSIHHO MEHSIETCS] B TEUEHUU CYTOK M B 3aBUCUMOCTHU
ot ce30Ha. Houblo noHOC(epa peaeer, a Ha COTHEYHON CTOPOHE
IUTAaHETHI CTaHOBUTCA ILIOTHee. Aszusda, Adpuka n IOxnasa Ame-
puKa, HauboJsiee pa3orperbie YacTu IuiaHeThl. OHU TO-CBOEMY
BJIMAIOT Ha MOHOC(EpPY, U CE30HHO, U C TEYEHUEM CYTOK. Ta-
KM 00pa3oM, MK pe3oHaHca [IlymaHa mocTossHHO 1 IpeficKasy-
emo u3mensiercs. OJJHaKo cpefHee 3HaYeHUe NePBOro pe30HaH-
ca lllymana HacTosbko ctadusibHo (7,83 I'11), UTO €ro ucmosnb3y-
10T B KAYECTBE ITAJIOHA.



Hecatsb (pakTOpPoOB, XapaKTePU3YIOIIUX
NPEeBHHE METAJINTHYECKHE COOPYKeHHUs],
BBINOJHSIOMME (DYHKIIAN ITUPAMMT

dakT nepBbIil U INIABHBII: MerajJuTH4ecKne coopy:Ke-
HUS PacojaralTcs B MeCTaX TEKTOHNYeCKHUX Pa3JIOMOB .

dakr BTOpOW. MerajsuTuyeckue COOpyKEHUsSl YCTAaHOBJIEHBI
B MECTax CUJIbl, HATPUMEP, Ha JIMHUSIX Pycckoil ceTku, Ha3bIBa-
emslie eme JIC3 Ukocasaapo — doaekadapudeckas Cucre-
ma 3emun (UAC3).

®akt Tperuid. OCHOBHOW auanazoH (hOPMHUPYEMBIX PpE30-
HAHCOB PaBEH [Uana3oHy cedcMuueckoro curHaia or 1 I
o 100 I'm.

dakT yeTBepTHIN: BCE MUPAMUJIB OPUEHTUPOBAHBI 10 CTOPO-
HaM CBETa, a BCe KaMepbl C JPOMOCAMU U JOJIbMEHBI OPUEHTH-
POBaHbI WK N0 CTOPOHAM CBETA, UM B CTOPOHY BOJIBL.

®akT nAteid. Bce MeranuTuyeckue coopykeHusl comepkar
KBapliecofiepikalllie BelecTBa U B HUX MPOUCXOAAT The303(-
(pexThl, B pe3ybraTe 4Yero Kpome 3ByKOBBIX BOJIH, (DOPMUPYIOT-
Cs1 YJIbTPa3ByKOBbIE BOJHBI M COIMPOBOXKJAIOIINE UX IEKTPOMAr-
HUTHbIE BOJIHBI.

dakT mector. Bce MeranuTuyeckue CoopyKeHus UMEIOT pe-
30HAHCHI, COBIAQJAIOIIME WIA KpaTHbE (OKTaBHBIE) pPE30HAH-
cam Illymana. IIpumeuanue. Pezonance! lllymana popmupyior-



cs1 Mexay uoHocgepoit u 3emuieit u paBubl: 7,83 I'u; 14,1 '
20,2 I'; 26,4 T'; 32,4 T 39 T 45 T 50 T

dakr cenpMmoit. Bee meranutuyeckue coopyXeHHs CBS3aHBI
C pe30HaHCHOM yacTtoToi 3emin, papHoi 440,4 ', unm ¢ e€ 60-
Jiee HU3KMMU OKTaBAMHU.

daxT BoceMoM. Bece oHM paHee ObUTH PacIIONOKeHBI Y BOJHBIX
apTepHii, HA3eMHBIX WM MOA3EMHBIX;

dakr neBaAThIM. Bce OHM MOMIONIAIOT U BBIAEJISIOT MOUTHOCTD
B TEKTOHUYECKOM pPa3jioMe, OOJIBIIYI0 MOITHOCTH COTHEYHOTO
W3JTyYEHUS Ha €IMHUILY IJIOIIA/H,

Pakr pecatsil. IPPEeKTUBHOCTL IEMCTBUSA (POPMHUPYEMBIX
YACTOTHBIX PE30HAHCOB 3aBUCAT OT BPEMEHU: JHSA U HOYH,
OT BOCXOJa WJIM 3aX0/la COJTHIIA, B IEPUO/AbI 3MMHETO U JIETHETO
COJIHLECTOSIHUI, BECEHHETO U OCEHHETr0 paBHOJECHCTBUI.

Yro 310 Bece naet? TyT aBTOp AOJIKEH TPUBECTU aHAJIOTHUIO
C MOIITHOM TOPHOM PEKOM, TEKyIer 1 Oypisiien B yiense. Ec-
JIM TIOMEPEK ITOrO YILENbsl MOCTAaBUTh METaIMTUYECKOE COOPY-
JKeHUe, paBHOE TI0 HIMPHHE, TO ITO COOPYKEHUE TPUMET Ha ceOst
BCIO MOIIIb [TOTOKA B MPSIMOM M NEpeHOCHOM cMbicie. Eciu ke
9TO COOPYKEHUE 3aHMMAET JIUIIb YaCTh OT LIMPUHBI [TOTOKA, TO
OHO MPUMET Ha ceOsl, JIUIIIb YaCTh BCEI MOIIY WJTU MOIITHOCTH T10-
Toka. Ecimm Meranutiueckoe coopykeHue He PACTIONOXKEHO B 00-
JIACTU pa3yioMa, UM JAHHOTO YIIEJbs, TO OHO HE IIPUMET Ha ce-
0s1 sHepruio NoToka. PeanbHo, mupaMupl, Kypraibl U JOJIbMe-
HBI, MOTYT pacrojiaratbCsi psioM ¢ pazjiomom. Toraa, B ciydae
COE/IMHEeHH s Pa3jioMa U MECTa pacrioioKeHU s MEraJIMTUYECKOro



COOPY’KEHHSI BOIHBIMU HAPYKHBIMHU WJIU MOJ3EMHBIMU apTepusi-
MU, SHEPrusi 3ByKOBOTO CUTHAJIA MOXET C HEOOJIBIIIUMU TTOTEPSI-
MU TepeaaBaThCs Mo BOJE.

DTU NOTepu NPONOPLMOHAJIBHEL YacToTe U cpede. B nwre-
parope [1,2] aBrop ykaszan rpaduku notepb pa3HbIX 3BYKOBbBIX
BOJIH B BOJIc U KOMOMHUPOBAHHOMU cpejie.

[MToBTOpstio 3T TpadmKh, TaKk Kak 6e3 HUX HEBO3MOXHO TO-
HATb W cAejarh nocneayooue pacuerbl. Ha puc. 91 nokasa-
Hbl TpaUKU 3aTyXxaHusi 3BYKOBBIX BOJIH, MPOXOISIIUX Yepe3
KOMOMHHMPOBaHHYIO Cpelly W3 TpyHTa, Bo3myxa W ap. Ha puc.
92 u puc. 93 nokazaHo 3aTyxaHue 3ByKOBOW BOJIHBI B BOJE. | J1aB-
HOE, YTO B BOJE 3TO 3aTyXaHUE B COTHU U THICSIYU Pa3 MEHb-
11e, YeM B KOMOMHUPOBAHHOM cpejie. VIMEHHO mo3ToMy Bce TH-
paMubl U JApyrMe MerajuTU4YeCKUe COOPYKEHHUs pacIojioke-
HBl BOTU3M BOTHBIX MCTOUYHMKOB (HA3eMHBIX WM MOA3EMHBIX).
3aryxaHue CEeMCMMYECKOrO CUTHajla OT PACCTOSIHUS TOKA3aHO
Ha rpacgukax puc. 18.
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Puc. 18

Puc. 18 I'padpuiku, xapakrepusyomue aMIUIMTYLy CEHCMU-
YECKOU BOJIHBI MOC/IE MPOXOKAEHUSI KOMOMHUPOBAHHOW CpeJibl
B 3aBHCHMOCTH OT PACCTOSIHUS U 4acToThl. B ckoOKax yka3aHa
BeMuMHa Koadduumenta norepb Kpor [207], nyHkTHpHAS -
HUs — U1 ypoBHA curHaia B 5% (koapduumenta norepb Ko;

=0,05)
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Puc. 19. 3aBucumocTtsb notepb A0/KM B BOTHOU cpejie
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Puc. 20. PaccTosiHus, Ha KOTOPBIX CEICMUYECKUI CUTHAJT 3a-
TYXaeT B MOPCKOM BOJIE
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Puc. 21. 3aBucumMocTb 3aTyXxaHHusi CEICMUYECKOIO CHUTHAsa



pa3HOM MarHUTyabl OT paccrosinus [208]

Tenepb BepHeMCsI K YCJIOBUAM MOJaBJeHNsI KaTacTpog
3a CYeT MOINHBIX 3BYKOBBIX HM3JIyYe€HHH OT NHPaAMH]]
U MerajJuTHYeCKUX KOMILIEKCOB, BHINOJHSIONUX (hyHK-
muu nupamuj. Panee [1 — 3] aBropom OblTM BbIBEEHBI HEOO-
xonumble (popmylisl. BoT 310 ypaBHEHUE.

Bpa3J1 /Bn == KC'KHOT.Aycml/Ao (16)

Orta (popMyaa COOEPKUT JIEBYIO W TpaByl yacTu. B jneBou
YacTH — OTHOIUEHHE INMPUHBI TEKTOHUYECKOTO paszioma Bpas,
K IIUPUHE METaJITuTUIeCKOro coopyxenus By,. Dta yactp, kak Obl
MOTYEPKUBAET, UTO Pa3sMephl 3TOTO COOPYKEHUS JOIKHBI OBITh
KaK MOXHO OOJIBIIIe J1s1 TOTO, YTOOBI UCTIONIb30BATh IO MAKCUMY-
My SHEpruio ceicMM4ecKoro curHaia. B mpaBoil yactu — OTHO-
IIEHUE AMILTUTY/IbI 3BYKOBOTO CHTHAIIA Aycyy, YCUJIEHHOTO Mera-
JIMTUYECKUM COOPYKEHUEM, K MEePBOHAYATILHOM, MOCTYMAIOIIEH
amIuiatyzae A, ta npaBasi 4acTh YKa3bIBaeT Ha TO, YTO IOTe-
PSIHHASI MOIITHOCTh M3-32 MEHBIIIETO pa3Mepa COOPYKEHHS OTHO-
CHUTEJIbHO TEKTOHUYECKOTO Pa3JIoMa, MOXKET ObITh KOMIIEHCHPO-
BaHa YCUJICHMEM 3BYKOBOT'O CUTHAJA.

Ecnmu coopykeHuil HECKOJIbKO, TO OepeTcsi CyMMa pa3MepoB
ocuoBanus mupamvug (Byy + Bz + Byz +... Byn) = Y By

Torna Beipaxenue (16) mpumer 1pyrou BU:

Bpa:;.n /ZBni == KC.KHOT.KIIOTO. Aycnﬂ/Ao (17)

Ecnu Bce coopykeHUsi OIMHAKOBbBIE, TO B BhIpaskeHu (16) mo-
SIBJISIETCS] UX KOJIMYECTBO «N»



Bpasn /By = —ne KoK ;0 Aycyua/Ao (18)

3nech Bpasy — IIMPUHA TEKTOHUYECKOTO Pa3ioMa

B, — mmpuHa nupaMubl, WM AOJIBMEHA, WM Kamepsl Kyp-
raHa ¢ JpoMOCOM Yy OCHOBaHWUsI,

A, — aMIUIMTyJa 3ByKOBOIO CUTHAJIa HAa BXOAE MerajauTuye-
CKOTO COOpYXKEHUS,

Aycun — AMIUIUTYJAa 3ByKOBOIO CUTHAJIA HA BHIXOJE COOPYXKe-
HUSA,

Kyor — KO3 duiimeHT notepp Ipu nepegade copMupo-
BAHHOI'O 3BYKOBOI'O CUT'HaJIa, OT METAIMTUYECKOTO COOPYKEHUS
JI0 MECTa BO3JIEUCTBHS Ha CEHCMUYECKH OIACHbIM CUTrHaJI (0ObIY-
HO 110 Bozie). DTOT KO3((PUIMEHT OOBIYHO HAXOAUTCS B TIpeJe-
nax 0,95 — 0,8 u Haxogutes 1o rpadgukam Ha puc.19 u puc. 20.

K010 — K039 UIMEHT NOTEPb, YUUTHIBAIOIIUN PACIIONONKE-
HHUE COOPYKEHHUSI B CTOPOHE OT TEKTOHMUYECKOTO pas3jioMa, 3TOT
ko3 PpunmeHT Haxonurcs 1o rpadukam Ha puc. 18 — puc. 21.

K. — koa(pduiivenT, orpakaonmii 4acTb SHEPruu, MpPoxo-
JAIIEeH Jyepe3 TeKTOHWMUECKUN pas3yioMm, oObaHO 310 95% mn K,
=0,95

3Hak «MuHYC» B opmynax (16), (17) u (18) ykaswiBaer
Ha HeoOXoIMMOCTh cMeHBI (pasbl Ha 180 rpagycoB 11 BO3MOKX-
HOCTH BBIYMTAHUS B Ipoliecce UHTepGEPEeHIINN YCUJIEHHOTO CUT-
HaJla MUPaAMUJION U3 CEUCMUYECKH OMACHOIO 3BYKOBOTO CUI'HA-
Jla BOKPYT BYJIKaHOB U APYTMX OMAaCHbIX MeCT. TOJBKO B 3TOM
cllydae BO3MOXKHO YMEHbBIIIEHUE U JJaKe MOJIaBJIeHUE cericMuye-



CKH OIACHOTO CUTHAJIa U 3eMJIETPSICEHUI. Y ClJIeHHe 3BYKOBO-
ro CHrHaJIa — 3TO0 He00X0JUMOe YCJI0BHE, HO He JOCTATO4-
Hoe. []7151 IOJTHOTHI Iporiecca ClieayeT nepeHecTr 0e3 3HAUUTE b-
HBIX MIOTEPb YCUJIEHHBIN U MIepEBEPHYTHIN 110 (pa3e 3ByKOBOM CUT-
HaJl B T€ paliOHBl, IJ1e UMEIOTCS ONACHbIE BYJIKAHbI, 3eMJIETpsiCce-
HUS U BO3MOXHBI Ipyrue Karactpodsl. Kpome Toro, yacro nepe-
HOCSIT 9TOT CUTHAJI B T€ )XM3HEHHO BaJKHbIE MECTa, KOTOPBIE Tpe-
Oyt 3anmTthl. Cpenoi, MO3BOJIAIONIEH TepeHecTH ITOT chop-
MHUPOBAHHBIN CUTHAJI HA OTPOMHbBIE PACCTOSIHMSI B COTHU U J1a-
K€ THICSYM KUJIOMETPOB C MUHUMAJIbHBIMU TOTEPSIMU, SIBJISIET-
csa Boga. s He€ koapdpunment noreppb Ky o B AManazoHe ya-
crot ot 1 'y go 100 'y He3HaumTeneH. imeHHo noaromy cTpo-
WIY TOABOASAIIME BOJHBIE KaHAIbl K TMpaMUIaM U pacrojiara-
JIM I0JIbMEHBI PSIIOM C Booi. B psine ciyvyaeB nucnonb30BauCh
noa3eMHble BoaHble aprepur. C Opyroil CTOPOHbI, STH KaHAJIbI
COE/IMHSIINCH C PEKaMU U Jjasiee ¢ MOPSIMU 1 OKEaHAMMU.

Takum oOpa3oM, co3aaBajiach eIuHasi MUPOBasi CETb Mera-
JIMTUYECKUX COOPYKEHMI, KOTOPAs MOIJIA pelliaTh IIaHETapHbIE
3a[]a4d N0 CMSATYEHUI0 U3MEHEHHUs] HaKJIOHa 3eMJId U Ipolec-
ca niepenomocoBku. Cenyac MHorue kKaHaiiel B Erunre, Ilepy,
Mekcuke, LleHTpasibHOIT AMepHKe 3aChIIaHbl [IECKOM U 3eMJICH.
B Poccuu cutyarmsi pasnas. Ectb Mecra, rae peku oOmenenu,
HarpuMmep, NOAXO/sIMe K MUpamMuIaM Ha ceBepo-3anaje baii-
kana (mecto Peiteiii). B IIpumopse mupamuasl Morsm Obl erre
BBITIOJIHATH CBOM (DYHKITMH TIO 3aIIUTE OT KatacTpod, eciu Obl
UX He pa3pylumniy (B3opBaiy nupamuay «bpar»). B Te Bpemena,



KOI/Ia CTPOWJIM JIOJIbMEHbl U PE30HAHCHBIE KaMepbl B KypraHax,
BOJIa MOIJIA BIUIOTHYIO MOJXOAUTh K 3TUM COOPYKEHUSIM.

Hanee, Haxoautcs TpedyeMoe OTHOIIIEHHE IIIMPUHBI TEKTOHU-
YECKOI'o pasjioMa K IIMPHUHE METAIUTUYECKOTO COOPYKEHHUS.

Pacuer Oyner caemnaH Ji1sl IByX CIIy4yaes.

Cnyuair 1. CeTka TEKTOHMYECKMX pa3ioMoOB Ha KpbeIMCKOM
MOJIyOCTPOBE, NMPUMEPHO, MMEET miar 2,5 KM, T. €. Bpasy1 =
2500 m. upuna ocHoBanus Llapckoro kyprana, okoso 40 M,
T. €. By11 =40, B 1o71bMeHax, BO3bMEM CpeIHUAM JIMHEWHBIN pa3-
Mep, paBHbIM 4 M. ¥ B2 =4 M

Hannem neByto yacte ypaBHeHus (16).

Bpasat / Bai1 = 2500/40 = 62,5

Bpasat / B2 = 2500/4 = 625

Cnyuait 2. CeTka TEKTOHMYECKMX pa3ioMOB Ha KepueHckom
TOJIyOCTPOBE, IPUMEPHO, C IAaroM 4 KM, T. €. Bpasya = 4000 m.

[Mupuna ocHoBanus Llapckoro kyprana, okono 40 m, T. €. By =
40, B 10o71bMEHAX, BO3BMEM CPEIHUI JIMHENHBIN pa3Mep, paBHbIM
dmuByp=4m

Haiinem neByto yacts ypaBHeHus (16).

Bpasn2/ Buz1 = 4000/40 = 100

Bpasn2/ Buz2 = 4000/4 = 1000

Tenepp oOparumcs K paBoi YacTu ypaBHeHu (18)
MOXHO JIM TOJMy4YUTh YCUJIEHHME 3BYKOBOIO CHIHAIA,
ot 62,5 no 1000. B xaurax aBropa [1 — 3] 610 yKa3aHo, YTO



B MMUPAMHIAX MAKCMMAJIbHOE YCHJIEHHE 3BYKOBOTO CHIHazia 6e3
JOMNOJIHUTENBHOMN (POKYCUPOBKY U CKATHSI MAarHUTHBIMU JIOBYII-
Kamy, cocrasister okosio 10—20. Kakoe xe ycuiieHre B OqHOU
PE30HAHCHOM KaMepe KypraHa v B OJHOM JosbMeHe? BennunHel
3TOrO YCUJIEHUE OTIINYAIOTCS.

MHorue uccienoBaTenu OTMEYaloT HEOOBIYHYIO apXUTEKTY-
py kamepnl Llapckoro KypraHa. A CHU3y UMeeT MPSIMOYTOJIbHOE
CeyeHue, a CBepXy KoHycooOpasHoe. Bor Teneps camoe Bpems
OOBSICHUTBH ITOT BHIOOP apXUTEKTYphl. Takas HeoObYHast op-
Ma KaMepbl COBEPILIEHHO He ciyvaiHa! B HukHen yacty, 1o cy-
IIECTBY, MOBTOPEH MPUHLIMI MUPAMUbI, KOTJa MPU HATMYUU
YEThIPEX IPaHeN, IPOUCXOAUT YUETBEPEHUE 3BYKOBOI'O CUTHANIA
3a cuer uHTepdepeHIU. TOUHO TakKe MPOMCXOAUT U B KaMepe
[Tapckoro Kyprasa, B HUKHEH 4aCTy 3ByKOBOW CUTHAJT yYeTBEPsI-
ercsl. B BepxHell yacTu 3ByKOBOI CUTHAJ YBEIUYMBAETCS 10 aM-
IUINTYJE BBUIY CyKEHHUS CEYEHHUs. DTO YCUJIEHUE MPOIOPLIUO-
HAJIbHO JOOPOTHOCTH KaMEHHBIX CTEH M BCEro KymoJja M oOblu-
HO HE TMPEBBIIAEeT HECKOJbKMX eauHUIl. TakuMm oOpasom, 00-
1iee ycusieHue 3ByKOBOro curiana B kamepe Llapckoro kyprana
IIPUMEPHO, PABHO YCWJIEHUIO B MpaMue, U cocrasinser o 10.
B nonpMmeHax mMmeercs oqHa pe30HaTOpHas KaMmepa, YCWIEHHE
3BYKOBOT'O CHTHAJIA B HEH MPOMOPIMOHAIBHA TI00POTHOCTH 3TO-
ro0 KAMEHHOI'O pe30HaTopa, KoTopasi He npesbimaer 10 u koag-
(pyLIMEHT ycUIIeHUA COCTABIAET B IIPEenax S.

OpHako B s1eBOi yactu ypaBHeHUs (18) oTHoOlIeHue UpH-
Hbl TEKTOHMYECKOTO pa3jioMa K IIMPUHE METraJIMTUYECKOro CO-



opyxeHusi cocraBisier: oT 62,5 no 100 pyis kamep KypraHoB
u ot 625 no 1000 nna ponmemenoB. Eciau pazaenurts 31 Benu-
YUHBI Ha KO3((UITUEHT YCUJICHHUSI 3BYKa, TO MOJIYyYUM OIEHOY-
HOEe 3HaueHue TPedyeMoro KoJM4YecTBa MeraJuTH4eCKHX
COOPYKEeHMUI.

OHo cocrasurt: ot 6 10 10 A1 KypraHos,

ot 60 no 100 g1 HOTBLMEHOB.

B Boipaxkenun (18) ectp eme koapuieHTsl norepsb. Mx
npou3Be/ieHne, Kak rnpaBuio, He Oonee 0,5. Torga nomyuaercs
OKOHYATEJIbHO: [1s1 MOJABJIEHUs] CEIICMUYECKU ONTACHOTO CUTHA-
Ja HeoOxonumo uMeTh Ha KpeiMckoM nonyoctpose v Ha KepueH-
ckom nosnyoctpose ot 12 10 20 kypranos u ot 120 mo 200 gosnb-
MEHOB [UTS OIHOW 30HBI.

B Havase kauru ObUIO yKa3aHo, 0 Oosiee YeM IBYX THICSY Kyp-
ranoB, Tomnbko Ha KepueHckom nosmyocTpoBe ux 0b110 0Kos1o 60.

Ecnu pa3penuth obliiee 4ucio KypraHoB Ha MX KOJHMYECTBO
JUIs1 OHOM 30HBI, TO MOXHO MOJTYYUTh YUCJIO 30H C TEKTOHUYE-
CKMMM pa3/ioOMaMH, Ha KOTOpOe pa3AeIniIi BECh MOJIyOCTPOB Ta-
WHCTBEHHBIE CO3/IaTe I METATMTUUECKUX COOpYxeHuid. OaHaKO
aBTOP HE CTAHET 3TOro JeylaTh, TaK Kak 0Ollee YUCIO0 KypraHoB
OYeHb MPHUOIM3UTETIBHOE U MOXET OTJMYAThCSl B JAECATKU pa3
y Pa3HbIX aBTOPOB.

JlonbMeHOB TpeOyeTcsi B IECSITKH pa3 OOJbIIe IS PeIIeHHsI
TOM K€ 3a/la4d TOJABJIECHUS] CEMCMMUYECKU ONACHOTO CUTHAJA.
Tak 3T0 ecTh M B JAEUCTBUTENLHOCTU. [ 1aBHBIN UCCie0BaTeNb
JnonpMeHoB Bnaguvup MBanoBMY MapkoBHH mucall O ThICSYax



JIOJIbMEHOB.

Takum 00pa3om, OKOHYATEIHHO TOTYYaI0TCs CIIETyIONTIe Be-
JIAYVHBI:

— JUTS OOHOM 30HBI BO3IEUCTBUA HA CEHCMHUUYECKU OMACHBIN
CHTHAJI He0OX0AMMO UMeTh OT 6 10 10 pe30HaHCHBIX KaMep Kyp-
radoB, ujiu xe ot 60 1o 100 goabMeHOB.

IIpumevanue. B ciayuae pacnogo:keHnusi Kamepbl Kyp-
raHa WM JoJbMeHa Ha CKaJie WM Ha X0JIMe, TO KaK ObLIO
MOKa3aHO BbIIIE, TPOMCXOIUT (DOKYCUPOBKA U YCUJIEHUE MPEJ-
BapUTEJILHOTO CEMCMUYECKOro curana. Toraa B pacuerax ciemy-
eT OpaTh He IMPUHY KypraHa Wid J0JbMeHa, a IUPUHY CKaJIbl
WM XoIMa. B pesynbrate HeoOX0AMMOE YUCIO METATUTHIECKIX
COOPYKEHUI HA OTMH PETMOH CHUKAETCS.



P opMyJIUPOBKA KPUTEPUS
HACTOALNEN MUPAMMIbI

[Mpesx e Bcero, HEOOXOMMMO 3HATH, YTO TAKOE HACTOSINIAS MU~
pamuza. Beap neno He Tonbko B (popme. [T1aBHOE — 9TO Ha3HaYe-
Hue. B npeapiaymyx paszaenax 0put paccMoTpeHsl 10 OCHOBHBIX
(pynkumii nupamug. BaxHble ciyyan IpUMeHEHUe: MOy4YeHue
SHEPruM U3 3eMJIM B MECTax CUJIbl, (POPMUPOBAHUE B MPOLIEC-
ce nbe303peKTa yabTpa3ByKa Ha KBapLECOIepKallluXCsl Mera-
JIMTax, YCUJIEHUE BOJIH U Mepesiadya SHepruv. Bo3aMoxHBI U Apy-
rve o0acTy MPUMEHEeHUsI: TATbHSIS CBSA3b, 3aIIIUTa, BO3JICHCTBIE
Ha 4JesioBeka. B mureparype onucano 70 ciydaeB NpUMEHEHUS
nupamul. OTHAKO, Mbl OCTAHOBUMCS Ha IJIABHBIX.

Kpurepuii B. A. UynuHosa.

B nuteparype ecTb HECKOJIBKO MOMBITOK J1aTh KPUTEPUU IJIsI
OIpeieNieHrsI TIOHATUS «ITupamMuaa». Hanbomnee nHTEpeCHBIN —
kputepunt B. A. YynuHosa. Bor ero nosnoxeHusl.

[TpuponHbIil 00bEKT MOKHO CUUTATH MTUPAMUJION TPH BBITION-
HEHUU CJIEAYIOIIMX YCJIOBUI: 1) HAaTMUMK YeThipeXrpaHHou (op-
MBI, 2) HaJTMYAU XOTs Obl Ha OHOHM I'PaHM PYCCKMX HAaIIMCEH,
KOTOpBIE MOSICHSIIOT, XpaMOM Kakoro Oora sIBJIsieTCs JaHHasI M-
pamuja, 3) Hamuue ororpadun ¢ ykazaHUEM Ha BBITYKJIbIT
penbed MecTHOCTH, 4) Hanmmuue Ha (potorpacdun u3 Kocmoca pe-
Jbeda MECTHOCTU HAJAINMCH HAa PYCCKOM SI3bIKE C MJIEHTUYHOU



MYHKTY 2 PYCCKOU HAJIMHUCHIO, 5) HAIMYKE B ONVKalIeld okpyre
OOJIMIIOBKY MUPAMUIBI B BU/IE OTAETbHBIX KaMHeH, 6) HaimJme
PYCCKMX HaJmuceld Ha OOJUIIOBKE.

[locnenoBatenbHOE NPUMEHEHUE JAHHOIO KpUTEpusl IIO0-
MOXET OTIMYUTh NUPaMUAbl KaK 4YeJoBeuecKue apTredakThl
OT CXOJIHBIX MPUPOIHBIX 0Opa3oBaHuil. Kpome Toro, monoOHbIN
KpUTEpUH MO3BOJUT B KHUTAX O MUPaMUJAX JaTh UX HauOoee
NoIpoOHOE OMUCAHUE.

C TOuUKM 3peHUsl NMPENIOKEHHOTO KpUTEpHsl Ha IEPBOM KaH-
quaTe B MUPAMUIb BBHITONHSIETCS MYHKT 3, U MPUCYTCTBY-
€T MyHKT 4 (BBINOJHEHHbIA MHOK), HO OTCYTCTBYIOT ApPYyrue
nyHKThl. Ha nupamuzae ocrpoBa banu BBINOMHSIOTCS ITyHKTHI
1 u 2 (mocneaHuid MyHKT Takxke BbIMoiHeH B. A. UynuHOBBIM),
HO OTCYTCTBYIOT jApyrue nmyHkThl. Ha mupamupae uz Kpachosip-
CKa MPUCYTCTBYIOT MYHKTHI 1, 2 (YTEeHHWE HAANKMCEN BBIIOJHEHO
B. A. YUynuHoBbIM), 5 1 6, HO OTCYTCTBYIOT IpYT'i€ MMyHKTHI.

[opoto, uTeHre 1axe He3aBEPLIEHHBIX UyKUX UCCIeIOBAHUI
HATAJIKMBAET Ha WHTEPECHbIe COOCTBEHHbIE MBICIU. B maHHOM
cllyyae BCce TPH MpeJICTaBJIeHHbIX 00be€KTa MPe/ICTABISIOT
co00il MoKa elnle He MUPaMHU/bI, a KaHIUAATHl B MUPAa-
MHbI. BO3MOXHO, 4acTh U3 pamul OyAeT BBIIJISIIETh TaKxkKe
«KaHJWJATaMW» B MIAPAMUIbI, U 3TH CTATbH HEOOXOAUMO OyaeT
JOTIOJTHUTH OTCYTCTBYIOITUMHU MTyHKTaMH, YTOOBI Y/IOBJIETBOPUTD
COOCTBEHHOMY KPUTEPHUIO.

Wrak, cam aBTOp Ha3BaHHBIX KpUTepueB, B. A. UynuHoB, nu-
IIET O TOM, YTO HEOOXO0JUMO TOMOJHUTH ITOT CIHUCOK.



He roBops yxe 0 ToM, 4TO TUpamMH/Ibl OBIBAIOT HE TOJIBKO Ye-
THIPEXTPAaHHBIMU, HO Y TPEXTPAHHBIMU, U JJaKe C OOJIBIIAM YHUC-
JIOM TpaHeli, aBTOP 9TOH KHHUTHU jJaeT 0oJjiee MOJHBIN Tie-
peyYeHb NPU3HAKOB. JTO 0OYeHb Ba’KHO MMEHHO JIJIs1 pac-
cMoTpenus nupamua B Poccum.

ABTOp B KHMre [2] yke caenal NepByIO NOIBITKY BbISIBUTDH
nvupamuibl B Poccun 1 HaTONKHYJICS Ha peasibHble (PaKThl: OHU
CWJIBHO pa3pylIeHbl U YK€ MOIYT HE MMETh UYETHIPEXTPAHHYIO
dopmy. Kpome toro, umenno B Poccuu nmerorcs gpyrue, 6osee
paHHME MTPUMEPBI METATMTUYECKUX coopyxeHuu, BbITTOJIHA-
IOINX ®YHKIWN ITMPAMUA/L.

[louemy Mbl 3allMKJIAIMCh Ha TpaHeHOW (opMme nupamui’?
Pa3Be 310 maBHoe? I'maBHOE — 3TO (PyHKI[UH, BBINOJIHSIIO-
ye MUPaAMHJAMH, a3 UMEHHO: U3BJICUEHUE SHEPIUU U3 3€M-
JIM, 4TO BO3MOXHO B MECTaX CHUJIbl, FTECHEPUPOBAHUE U YCUIIEHUE
3BYKOBBIX BOJIH, YTO BO3MOKHO ITPU HAJIMYMH [TbE30MATEPUATIOB
(Tuna KBapua Wiy KajabluTa) ¥ niepeada Sueprun. Bort 31o rinas-
Hoe! W1 mop 3T0T (PyHKUMOHAJIBHBIM KPUTEPUM MOTYT MOIACTh
HE TOJIbKO T'PaHeHble MUPAMU/Ibl, HO U MHOTOIIMKOBbIE SKBUBA-
JICHTBI TUPAMU/J U IPYT € SKBUBAJIEHTDI, O KOTOPBIX MOUJIET PEYb
B 9TOH KHHUTE.

C y4deToM BCero 3Toro, 1 aBHOE ¢ yueToM cnenugukn Poc-
CHH, TJie TMpamMuIbl OoJiee CTapble U YaCTUYHO pa3pyllIeHHbIE,
aBTOP Ipe/iaraeT HOBbIM KPUTEPUH MO ONPEEIEHUIO TUPaAMUI.



Kpurepui onpeaeaenusi
nupammj, chopmyJipoBaHHBIA
aBTopoMm, A. H. MaTranueBbIM

MOXHO COCTaBUThH IepeYeHb NPU3HAKOB, [0 KOTOPbLIM
MOKHO OTJMYUTH NHPAMHUAY OT JAPYIHX CTPOEHHH HJIHU
X0JIMOB. BoT 3T10T niepeyens 13 18 npusHakos.

1.ITupamuianbHasi, CyKUBaloIIasicsi KBEpXy (hopMa C YEThIpb-
M3, peXKe C TPEMS U IATHIO TPaHSAMU.

[Ipumeuanne 1. dopmMa MOKET MMETh CTYNEHU M MOXKET
HE UMETH CTYIIEHH.

[Mpumeuanue 2. Popma MOKET OBITH YACTUYHO pa3pyllieHa,
IIPA 9TOM PSAJIOM JIOJDKHBI PACIIONAraThCs JOMOIHAIOIIAE YACTH.

[Tpumeuanue 3. Popma MOXKeT ObITh Ha3eMHasl, HO MOXET
OBITh U MOA3EMHAs1 WM HACBIITHAS CBEPXY.

[Ipumevanue 4. Pe3oHaHCHBIE KypraHbl TakKKe OTHOCATCSA
K Kareropuu «mpamug». [Ipumeuanne 5. Eciu cKaJlbHUKY WA
WHbIE METATUTUIECKUE COOPYKEHHUsI CBOe0Opa3HOM (POPMBI, BbI-
HOJIHAIOT (DyHKIIAW NTUPAMU/IBl, TO OHU OTHOCATCS K KaTeropuu
«METAIUTUYECKOE COOPYKEHUE, NIPUPABHEHHOE IO CBOMCTBAM
K [MpamMuie»

2.Haymuue G0KOB, KaMHEH U METaJIMTOB ¢ 00PaOOTKOM BbI-
COKOTEXHOJIOTMYECKMMHU crlocoOamu (MPONJIbl B KaMHeE, CBep-
JIEHUE, ClIe[lbl Pa3MATrYeHus U Jp.).



3.Toynas opueHTalMs MO CTOPOHAM CBeTa (IPUMEYAHHUE,
OUECHb CTapble THPAMH[IBI, KOTOpPHIM Oosiee 12 ThICAY JieT,
MOTYT OBITh HampaBJeHbl HA CTapblil ceBep, OTIUYAIOIIUNCS
Ha HECKOJIBKO TPaJycoB), a ele Oojiee cTapble UMEIOT OoJibliiee
OTKJIOHEHHE.

4 PacrnosnioxkeHue B 30He TEKTOHUYECKUX Pa3JIOMOB.

5.PacnosioxxeHre B 30He TOBBIIIIEHHON CEMCMUYHOCTH.

6.Pacnionoxenue Ha sHepretTudeckon cetke MIC3 (Mkocasn-
po-Honekasapuueckoi Ctpykrype 3emin) wim Ha Pycckoii cet-
Ke.

7.M3nyueHune 3BYKOBBIX CUTHAJIOB HU3KOUYACTOTHOIO JMarna-
30Ha (OOBIYHO B JWamna3oHe CelMCMUYECKMX BOJMH oT 1 I
1o 100 I'm, pexe OpBaer ot 0,1 I't go 200 I'm). [Tpumeuanue
1. Hanuuue BBIOENSIONIMXCS HAJl OCTAJIbHBIMU 3BYKOBBIX BOJIH
¢ yacroroi nepBoro pe3oHadca [llymana B 7,83 I'ii (unm 65u3-
KOro 3HaveHus1) 1 Broporo pe3oHanca lllymana B 14,1 'y sios1-
I0TCSI IOTIOJTHUTETIbHBIMU TTOJIOKUATEIbHBIMU ITPU3HAKAMMU.

[Tpumevanue 2. Hammume BoIAETSIOMIENCS IO aMIUTUTYIE Ya-
crotsl B 100,1 I'i m e€ rapmonuk B 200,2 1 400,4 I'ty (Tak Ha3bI-
Baemasl ’KM3HEHHAas 4acToTa) SIBJISAIOTCS JIOMOJHUTEIBHBIMU MO-
JIOKUTETbHBIMU TTPU3HAKAMH.

8.M3nydyeHne BOJH B YIbTPa3ByKOBOM [JMamna3oHE (BBIIIE
20 kI'u m 10 1Mana3oHa mMerarepir).

9.Hanuue coOCTBEHHOTO MarHWTHOTO TTOJIsA, MPEBBIIIAIOIIE-
ro (hOHOBBIM He MeHee 2 — 3 pas.

IIpumeuyanue. BO3MOXKHO OrpesesieHre 1o CTPENIKE MarHUT-



HOTO KOMIIACa, OIIyTUMO OTKJIOHSIEMOTO OT OOBIYHOTO HaIlpaB-
JICHUS.

10.MoHun3anusa Bo31yxa HaJi BEpXHEN YaCThi0O KOHCTPYKLIMH.

11.Hanuuue MeraauToB UM KAMEHHBIX OJIOKOB, COAEPIKAIIIX
KBapll WM KaJbLIUT B OCHOBAHWUM WJIM B JIPYTUX MECTaxX KOH-
CTPYKLMH.

12.Hannuue 3/1eMEHTOB TOYHOM BBICOKOTEXHOJIOTUYHOU 00-
padoTKM.

13.Hanuuue cryneHeld nupaMuyj CHapyk kM WIM BHYTpU
32 CYET OTHAENBHBIX CIIOEB U3 TBEPABIX MaTEPHUAJIOB.

14.MaccuBHOCTD CILIOIIHAS WK C HEOOJbIIMMY BHYTPEHHU-
MU BO3AYIIHBIMU [TOMEUICHUSIMHU.

15.006s13atespHOE pacTioNioKeHNe Ha BOJHBIX apTepusix (Ko-
TOpBIE CeYac MOTYT ObITh pa3pyIIeHbI MM OCYIIIEHBI).

16.006s13aTeIbHOE BIIaJeHNE BOJHBIX aPTEPHIA B TIOMTHOBO/IHBIE
PEKH, WJIM MOPS1 U OKEAHBI.

17. Hanvuuu Haanucen (;keaTeibHO, PyCCKUX ), KOTOPBIE MO-
SICHSTIOT, XpaMOM Kakoro Oora sIBsieTcs JaHHast TUpaMUaA.

18.PacnionoxkeHue mo JIMHUM MEXKOHTUHEHTAJIbHBIX TOHHE-
JIeH.

[Tpumeuanue. BmemmaTeabcTBO MEXaHU3MOB IO JOOBIUE HC-
KOIAEMBIX Y HACBIITHOM XapaKTep ropsl, Aaxe c(hOPMUPOBAHHBIN
MHOTOTI'PaHHBIN, HEJIb3s1 CYUTATh 32 UCTUHHYIO (hOpMY.

O6mue yciaoBusi ajsi Hacrosueil nmupavuabl. Ecan
6 npu3HakoB U3 Hauvajga cmucka (ot 1 7o 9 npusHaka),
i 10 npu3HaKoB U3 BCero CIUcKa, OyayT MOJO0KUTEb-



HbIMH, TO MOKHO YBEPEHHO YTBEP:K/1aTh, YTO 3TO HACTO-
Aasi nupaMuaa.

Ecnu yncno ocHOBHBIX Npu3HakoB (0T 1 10 9) cocrasiser
oT 3-x 710 5, To Takoe oOpa3oBaHHE MOXHO Ha3BaTh YCIOBHOM
U PaMUJION.

Ecnmu uncio ocHOBHBIX IPU3HAKOB MeHee 3-X, TO Takoe 00pa-
30BaHUE BOOOIIIE HE SBJISICTCS TUPAMUJION, a eCTeCTBEeHHOM (Pop-
MOM, XOJIMOM WJIU TOPOM.

Ecnu ycnoBusi HACTOSINMX MUPAMUJL BBIOTHSIIOTCS Merasiu-
TAYECKUM KOMIUIEKCOM, TO 9TO O3HAYAET, YTO ITOT KOMILIEKC
ABJISIETCA SKBUBAJEHTOM HJIH PA3HOBU/IHOCTHIO THPaMu-
JIbI 110 BBIMOJIHSIEMbIM (PYHKI[HSIM.

DHepreTuyecKkas cerka, KOTopasi yUUTHIBAETCS B KpUTEPUU
NIMPaMU[bl, IOKa3aHa Ha puc. 22.




Puc. 22. Wkocasapo-nonekasapudeckasl CTpPyKTypa 3emid
(MAC3) wm Pycckas cetka

Mecra cuiibl IO IaHHOM CETKE, CBSI3aHbl C TPAHSIMU 0 KOH-
Lenuuu reokpucrajuia. IIpupogHbIX M pyKOTBOPHBIX IMPOsIBJIE-
HUsS IpUypoUeHsbl K y31aM U cuiaoBbiM JiHUAM MJIC3. Cym-
HOCTb 3/IECh 3aKJII0YAETCS B TOM, YTO PUCYHOK 3TUX y3JIOB U JIH-
HUW 3a1aétcsi GOpMON KPUCTATUYECKOrO siApa U Iporiecca-
MU BO BHYTPEHHMX CJIosix 3emun. VI3 Teopuu ciiepyer, 4to y3-
7Bl U pEOpa CUIIOBOTO KapKaca MpUBSI3aHbI K APy U MaHTHH,
a He K 3€MHOW MOBEPXHOCTU. DTO OTKPBITUE CAEAIN PYCCKUE
uzobperarenu H. ®. 'onuapos, B. A. Makapos, B. C. Mopo3os.
[Toatomy sneprernueckylo cetky MJIC3 HazpiBaoT Pycckon cer-
KOM.

Astops! Teopun UJIC3, noMIMO OCHOBHOI CHCTeMBbI JIH-
HHi, ONlePUPOBAJN NoacucreMamu. [[ns nocrpoenust nomu-
crcTeMbl 1-To mopsiika pédpa MKocaspa AeIATCs Ha 3 OTpes-
Ka, ¥ TpaHb MKOCadApa pa3OMBaeTCs Ha 9 TPEeyroIbHUKOB (pUC.
23 u puc. 24). Ilnsa nonydeHUs MOACUCTEMbI 2-TO MOpsiIKA —
pEOpa MOy YUBIIUXCS MAJIBIX TPEYTOIBHUKOB JEJISTCS TOTIOJaM,
Y KQXKJIBI TPEYTOJIbHUK pa30uBaeTcsi Ha 4 MEHBIIHUX — KaK 3TO
MOKAa3aHOo Ha puc. 23.



Puc. 23

Puc. 23. IToacucremsr MIC3 nepBoro (B LEHTPE) U BTOPOTO
(cripaBa) nopsiika



Puc. 24. Iloncucremsr 1JIC3

[Ipu 3TOM CrieyeT OTMeTUTh, 4TO HanOosee 3(pdheKTUBHOE
MECTO CHJIBI TIOJTy4aeTcs IO OCHOBHOM CEeTKe, TOKa3aHHOM Ha prC
22, a 1o JIMHUSM TIOACUCTEM MECTa CUJIBI MOTY OBbITh MEHbIIIE,
HO OHU 00s3aTEJIbHO eCTh!

3a pyoe:koM HHOTrJA MOJb3YIOTCSA PeméTKon XIreHe —
bakepa (puc. 25).



Puc. 25. Pemerka Xosrenca-bakepa (dpurypsl Iletpu wim
«HebecHast kop3uHa»)

DTa pelieTKa o OCHOBHBIM JIMHUSM COBNAJET ¢ Pycckou ceT-
KOW, HO UMEET AOMNOJIHUTENbHbIE JTMHUU Mexkay y3namu. [o cy-
LIECTBY, B pemeTke XareHca-bakepa ocHOBHas sHepreTnyeckas
ceTKa pa3OuBaeTcs Ha iBe. JInHnM OCHOBHO# Pycckoit ceTku 00-
JIaJal0T MAaKCUMaJIbHOW SHEPTreTUKOM, a JAOTOTHUTEIbHbIE 00J1a-
JIAI0T MEHbIIIEN SHEPTEeTUKOM, HO BCE PaBHO OTHOCSTCS K CETKe
cwibl! DTa peleTka Ha3BaHa 10 MMEHAM aMEPUKAHCKUAM y4e-
HBIX, nocnegosaresiaMm ['oHuapoBa, MakapoBa u Mopo3oBa —
Omuzader XsreHc U Yunbsam C. Bakep. OHM JOMOTHUIN CXe-
My UJIC3, Ha3zBaHHy10 uMU «PycCKOM KapToi», JIMHUSIMH, CO-
€IMHSIOIMMU BEPIIMHBI UKOCA3APpa C BEPUIMHAMM JI0AEKA3IPa,
Y TIOJIyYMJIach IpeacTaBieHHasa (purypa. XoreHC Has3bIBaeT 3Ty
opmy «HebecHoii Kop3uHOii», a reomeTpsl — purypoi [erpu,
B YeCTb aHIIMicKoro Matemaruka [[xona ®maiinaepca Ilerpu,
HavyeprtuBinero e€ B 1932 roxy. Xsrenc oOHapyXuia, 4To B MU-



(ax unpeines cuy ropoputcs o 3emiie, cOOpaHHoM u3 15 oOpy-
yeii. Gurypa [leTpu kak pa3 npezcrapiser codoit 15 oOpyueit,
onosiceiBaONMX cepy. BBUIY MPOCTOTHI MOCTPOESHUS, 51 PEIIIUIT
cBsi3ath MMeHHO «HeOecHyt0 KOp3uHYy».

Puc. 26

Puc. 26. Pacnionoxenue «j1onotornHoro» CeBepHOro mnosoca
(A. CkasipoB)

Ecmu nupamu et [ M3b1 TOUHO OPUEHTUPOBAHBI HA COBPEMEH-
HBII TIOJIIOC, TO TUIAHUPOBKA TeoTrnyakaHa OTKJIOHSAETCA OT JIM-
Huu C-1O Ha 15,5°. ot Bonpoc uccnenoBa Anapeit CKisspos.
Bor ero nosicienue — puc. 26. CKISpOB, yUUTbIBAsI CXOICTBO
KOMIUIEKCOB ['m3bl 1 Teornyakana, npeanosnoxui, yro go Ilo-
tona TeoTuyakaH ObLT Ha TOW e IIMPOTE, HA KOTOPOM Iocie



[Torona nocrpoensl nupamuasl ['M3bl (monyvaercs, MocieaHne
BBICTPOEHBI Kak Obl B3aMeH TeoTwyakaHa, CIIBUHYBIIIEIOCS W3-
3a MIPOCKAJIb3bIBAHUSI KOPBl HA «HEMpPaBUJIbHOE» MecTo). Jlasee
OH paccuuTall paccTosiHUe Mex Ay [ 1301 1 COBpEMEHHBIM MOJTIO-
COM, 3aTeM OTJIOXKWJI MOMYUYMBIIMKCA OTPE30K OT TeoTnyakaHa
B HallpaBJIEeHUH, OTJIMYAIOIIEMCS OT ceBepHOro Ha 15,5°.

[IpencraButenu OpeBHEW LMBWIM3ALMKA 3HAIM O CUJIOBOM
KapKace 3eMJIN.

Tenepp mocmorpute Ha Pycckylo SHEpreTuyeckyio Certky,
OXBAaTBIBAOIIYIO BCIO 3eMJTIO (PUC. 27) M OXBATHIBAIOIILYIO TOJILKO
Poccuio — puc 28.




Puc. 28. Cerxka NJIC3 nmm Pycckas sHeprernyeckas cerka
YKa3aHHUEM Y3JI0B

Puc. 28. Cerka UC3 unm Pycckas sHepreTryeckasi ceTka
C YKa3aHHUEM HOMEPOB Yy3JIOB

Jls1 uccnenoBaHuid MUPaMKL M MX SKBUBAJIEHTOB ellle TIOHA-
J00STCS KapThl:

— KapTa JJUTOC(EPHBIX IUTUT U pa3ioMoB — puc. 29;

— KapTa TeKTOHUKHU — puc 30, KapTa ceiCMUYHOCTHU — puc. 31,

— TEKTOHHWYECKas Kapra — puc. 32, Kapra pas3joMOB JIMTO-
c(epHbIX IIUT — puc. 33,

— KapTa MEeKKOHTUHEHTAJIbHBIX ITOJ3€MHBIX TOHHEJIEN aKajie-
muka PAH Eprenusi BopoOseBa — puc. 34, kapra moa3eMHbIX
TOHHeJNen — 35,

— KapTa 30H 3eMJIETPSICEHUIN U CEUCMUYECKOW aKTUBHOCTU —
puc. 36.

Kpome Toro, moHago0sTcss KOOPAUHATHI Y3JI0B, PaCIOIOKeH-
Hble Ha Tepputopun Poccun — tadm. 4.

Taomuna 4. KoopauHats! y3710B 3Hepretudeckon ceku MIC3
wi Pycckoit cetku



MNepBuyHbIit leope3nueckuii
3MMNUpUYECKMiA pacyeT pacyer
1 30° c.w. 31°43'02",9 c.w. 31°09' B.A,.
2 50° c.w. 52°37'21"5 c.w. 31°09' B.A.
3 58°30' c.w. 58°16'57",1 c.w. 67°09' B.A,
4 50° c.w. 52°37'21",5 c.w. 103°09' B.4.
5 58°30' c.w. 58°16'57",1 c.wwu. 139°09' B.A.
6 50° c.w. 52°37'21"5 c.w. 175°09' B.4.

TPAHWLBI NOKT
— PACUMPRIGLIWACR XPEGET = TPACOOPMHLIA PAINOM P HANPABNEWME CABMTA
20888 JOMACYEAYKUMM  cesseens MPEANGRATAEMAR FPAHRUA @000 <KipwAn i Medomis

Puc. 29. Kapra nurocdepHsix it 1 pasinoMos [102]



Puc. 30. Kapra tektonuku [104]
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Puc. 31. Kapra celicmuunoctu [105]



Puc. 32. Tekronnueckas kapra [106]
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Puc. 33. Paznomsl iutocdepHbix mauT [103]



Puc. 34. Kapra MeXKOHTHHEHTAJIbHBIX ITOJ3EMHBIX TOHHEJIEH
akanemuka PAH Errenust BopooneBa [93]



Puc. 35. Kapra nogzemMHbix ToHHENEH [92]



Puc. 36. Kapra 30H 3emiieTpsiceHul U CEMCMUYECKON aKTUB-
HocTH [91]



IIupamMuabl B IPEeBHUX KOIeKCaX

[Ipexxpae, yeM Havath omnucaHue nupamup B Poccum, aBTOp
npejJiaraeT YMTaTeIsiM OUeHb MHTEPECHBIN 1 3a0aBHBIN MaTepH-
aJl Mo KozjekcaM. B IpeBHMX KOJEKCcax Maus, auTeKOB U JPEB-
HUX I'PEKOB COEPKUTCSA UHGOPMALIKS O TPUMEHEHUH [TUPAMMU/I.
Dta nHpOpMaLMs 1aeTCs B BUJE 3aTaJOYHBIX CIO)KETOB, KOTOPbIE
CJlelyeT pacKpbITh. ABTOpP BIIEPBBIE PACKPBLI KaJeHAapb Tuya-
Hako [12, 21] npu noMoIy HauIEHHBIX MPU3HAKOB JIOTUKH. Jla-
Jiee OH HallleJ JIOTUKY J1J151 KOIEKCOB, KOTOpasi BO MHOIOM COBIIa-
JlaJla ¥ PACKPbLI MX cofiepkaHue. [l peBHIe KOIEKChl 3aroBOpUIIN |
B pesynbrate cTano NOHATHBIM Ha3HauU€HWE MUPAMU]] B CaMble
JPEBHUE BPEMEHA.

UroObl HEe OBITH TOJIOCIIOBHBIM, aBTOP MPUBOIUT HECKOJIBKO
npumepoB u3 cBoeit kuuru [31]. Ho, cHayasia mocMoTtpuTe Ha 1ie-
pEUYEHb PACKPBITHIX MPU3HAKOB JJIs OTKPITUS 3TUX KOIEKCOB.

ABTOpY yAaJ10Ch PACKPBITH JIOTHYEeCKHe IPU3HAKU JIJIsI
KOJ/IEKCOB Malsl H ailTeKOB, BOT OHH:

— Bce (pUrypsl KOJAEKCOB MOXXKHO MAEHTU(UIIMPOBATH 10 HAa-
3BaHUSIM IUTAHET 32 CYET HAJIMUUSI KOJIMYecTBa (bUryp Ha KOpoHe
VI TOJIOBE, PaBHBIM HOMEPY YAAJIECHHOCTH TUIAHETHI OT COJIHIIA,
Tak Mepkypui — niepBblii, BeHepa — Bropasi, 3emist — TpeThs,
Mapc — yeTBepTHI U Tak AaJiee;

— B OOJIBIIMHCTBE JIMCTOB KOJIEKCOB JIAETCS TPEIBICTOPHS
1o karacTpodam, 0COOEHHO YacTO YKa3biBaeTCsl Ha KatacTpody



mexy FOnurepom u Benepoii-komeToil, karactpoda mex 1y Be-
Hepou-koMeTon u Mapcom, karactpoda ¢ ydactueMm CarypHa
u fOnutepa;

— necant w HJIO ¢ gecantom n3oOpaxaioTcs B BUE NaKeTa
MOJIOCOK C LEHTPAJIBHOU MOJIOCOU C KPYKOUKOM;

— YHUCJIO MOJIOCOK B MAKETE MOJIOCOK OMPEENSIeT YUCIIO Y4acT-
HHKOB JIECaHTa UM BOWHBI;

— [[BET JIeTaJIell UTPaeT BaKHYIO pOJib: BOSHHbIE IEUCTBUS PU-
CYIOTCSI KPaCHBIM 1IBETOM, O€JIbIH 1IBET — I[BET CMEPTH;

— JIaThl MPOMCIIECTBUI N300paxany IByMsI CIIOCOOaMU: 310-
Xa paBHA YMCITY TIOJIOCOK, OOBIYHO TMOTNIEPEYHBIX; MHOT/IA HOMEp
SMOXM YKA3bIBAETCS YKMCIIOM aKKYPaTHBIX MPSIMOYTOJIBHUKOB,;

— TOJI TIPOMCIIECTBUS 3aM(pPOBAH KOJINYECTBOM IIETIOYKHU
6enbix obnacTeid, 0OBIYHO, KBAIPATHKOB WITH MPSIMOYTOJTbHUKOB,
ofiHa 00JMacTh paBHA OJHOMY IMKJy, KOTOPBI y Maisl paBeH
52 rona;

— (bakT KONOHU3AIMHU N300paxaeTcss OAHTHKAMU, KJIUIICAMH,
Ha pyKax, HOrax yIax ¢ KOJIM4eCTBOM JeTaJleil, Onpeie oM
TUIAHEeTY, HallpuMep, 3eMJIsl — 3TO TP JICHTOUKH B OaHTHKe, Be-
Hepa — JBe JIeHTOuKH, Mapc — 4 neHtouku, Mepkypuil — ofgHa
JICHTOYKA;

— OCHOBHBIE COOBITHS TyOTUPYIOTCSI, OCOOEHHO YacTO TyOJH-
PYIOTCSI TPU3HAKH TUIAHET;

— 3aKpbIThIE IJ1a3a MOJIOCKOW— 3TO MPU3HAK 3aTEMHEHUs,
CBSI3aHHOTO C I[yHAMHU, 3eMJIETPSCEHUSIMU, U3BEPKEHUSIMU BYJI-
KaHOB;



— BEpEBKA, CBS3BIBAIOIIAS IIEI0 — 3TO MPU3HAK YAYUICHHUS
Y Totepu atMocepsl;

— 3aBUXPEHUS U 3aBUTKU B 0003HauUeHuU BeHepwl o3Havaer,
YTO OHa OblJIa KOMETOM;

— aHTPONOMOP(QHbBIE MEPCOHAKU JOTOHSIOT U MOSICHSIOT OC-
HOBHOMU TEKCT;

— BBOAATCA NoHATUA «/IoMm ITnanersr», Harpumep, [om 3em-
s, [Tom Benepsi, [lom Mapca, nom FOnurepa;

— CIYTHHMKH PUCYIOTCS B BUJE (pIaskka, UM B BUJE KPYKOU-
KOB C TOYKAMU WM e B BUJIEe KyCOUKa OapaHKU;

— necant ¢ Bo3ayxa wi HJIO pucylores B Buze nakeToB Mo-
JIOCOK WJIY B BUJE TEJIEKKU;

— JIECAHT WM TIepe/IBUKeHre TI0 BOJIE WJIH 3eMJle N300paka-
€TCsl TeJIEKKAMHU, B KOTOPbIX UMEIOTCS MAaKTHhI MTOJIOCOK, Mepejie-
JISTIONIUE KOJTMYECTBO YUYACTHUKOB;

— BOEHHBIE AEWCTBUS C TSKEJIBIMUA OPYAUSIMHU, JIa3epamMu WU
SIIEPHBIM OPY’KHE MPOPUCOBBIBAIOTCS KPYIJILIMU CEPHIMU 111APa-
MU, KOTOPBIE HATIOJIOBUHY KPACHBIE;

— BOJIHBIE TIOTOIBI N300paKaAIOTCS TOMYOUT yJacTKaMHU C 3a-
BUXPEHUSIMU;

— MaJieHUe METEOPUTOB MPOPUCOBBIBAETCS KPYKOUKAMU C IO-
JyOBIX WJIH 3€JIEHOBAThIX TPEYTOJIbHUKOB;

— 3PbI WIX 3M0XU COOTBETCTBYIOT Jpam CosHla Mausi, KOTo-
pble onucaHbl aBTOpoM B KHure [11], BOT oHu:

— 9pa [Taroro Connuax Havanacek B 3114 r 10 H.3.,

— Dpa Yerseproro Connia npopomkanack 5026 siet, u Haya-



Jachk B 8140 r. 1o H.3.,

—9pa Tperbero Connua nponoskanack 4081 ron, n Hayaach
B 12221 r go H.3.,

— Dpa Broporo Connna nponomxkanack 4010 set, 1 Hayaach
B 16231 r 1o H.3.,

— Ipa [lepBoro Connua npogomkanack 4008 jer, 1 HaYaIach
B 20239 1. 1o H.3.;

— 1IEMOYKOHN OeJIbIX MATHBIIEK OTMEYaIoCh YHCIIO HUKJIOB
1o 52 rofa, 3To BpeMs CJIEIOBAJIO BbIYECTh U3 Havasla BbISIBJICH-
HOH 3MM0XU U TaKMM 00pa3oM, MOXHO OBLJIO TOYHO OMpPEesUTh
BpeMs AEVCTBUS;

— cIIpaBeIUBbI LU(MPBl U BBIYUCIEHUS Malisl; pexXe UCHOJIb-
30BajM LIK(ppa BABUJIOHCKUE U IPEBHEETUTIETCKUE;

— COpaBeJIMB KAJIEHAAPh Maus;

— ecJu OOT MJI IPYro¥ EPCOHaX CUAUT Ha MMPAMU/IE WU ke
B o0acTu ¢ mpouiieM NUpamuIbl, TO O3HAYAET UCTIOIb30Ba-
HUE NMUpaMU]l AJis 3aUTKYU SHepruer JIA (JietarenbHbIX amma-
paros) u HJIO;

— €CJIM MTOKAa3aHO, YTO NMEPCOHAXK MOET WM KPUYHUT (TMOET MaH-
TPbl) HaJl CTOJIMKOM C NMPO(UIeM NUPAMU/Ibl, 3TO O3HAYAET YTO
OH aKTMBU3HPYET 3Ty MUpamMujy K padore;

— €C/IM MOKAa3aHO, YTO MEPCOHAX MOET, KPUUUT (WM TOET
MaHTPbI) C BaJUKPON B PYKE WU PSJIOM C HEU, ITO O3HAYAET €€
AKTUMBU3ALMIO JIJIs1 UCTIOJIb30BAHMS B BOMHE U BIMSHUSA HA MPO-
TUBHUKA.

Konexkc Majsbsioeknano



Onncanue crokera (puc. 37). Ha nupamuge (MekcukaH-
CKOM) CHJIUT OOT «IISITOM IJIAHEThI» W BMECTE C HUM IPEICTaBH-
TeJIM NATU ero cnyTHUKoB. [Isras mianera B Kogekce Maiibsi-
6ekraHo — 310 Onyxjaomas rianera tuna Tudona. [pusHak
CITyTHUKOB y Maiisi — prakok. PnaxkoB msaTh. ITOT OOT KIAET
JKEPTBONPUHOIIECHUH. Y Jofiel KpacHBIMH TSITHAMHA 0003Have-
Hbl OpPraHbl, KOTOPbIE B35UIU IPU KEePTBONPUHOIIIEHUH. [1o-Buu-
MOMY, IIPUJIETEBIINE C MATON IUIaHeThl 3anuThiBanu csou HJIO
oT nupamubl. [lupamuaa HapucoBaHa, MOXokas HA TUPAMULTY
B TeotnyakaHe. B ocHOBaHMM NTUpPaMU/IBI €CTh AaTPUOYTHI C JIBY-
Msl, TPEMSI M YETHIPbMsSI JETAISIMU — 3TO MPU3HAKK TOTO, YTO
OT MUPaMI/bI 3aNMTHIBAJNCH KOPA0JH 3eMJIsIH, BeHepH-
aHIEeB 1 MapCHaH.



Puc. 37
Puc. 37. Kopexc Manbssbekuano, crpanuiia 79 [95]

Koctep u oronb, n300pax€HHbI Ha JIByX IJIACTHHAX, T.€.
Ha Benepe cryckaercs BHU3, Iie IOKa3aHbl TPU JABOIHBIE Yep-
TOo4YKHU. CIBOEHHBIE YEPTOUKH — NPU3HAK BeHephl Tpu — pU3HaK
3emumu. [lomyyaercs, 4To OroHb, WJIM BOWHA, IIepeHeceH ¢ BeHe-
pbl Ha 3eMJTI0.

Cpenu ¢uryp nokazaHbl: BEHEpUAHIIbI (C IByMSI XOXOJIKaMHM )
U 3eMiisiHe. YTo nosyyaercsl B UTOre: Isrtas IJIaHeTa MOBJIHUs-



na Ha 3emumio u Benepy. C Benepsl citycTuiu BOHY Ha 3eMITIO.
IMupamuabl B Mekcnke 0b1M HyKHbI 115 3anutku HJIO
3eMJIsIH, BeHepHaHIleB U Mapcuan !!!

Cayuaii 9. Kogexkc Manabsioeknano — puc. 38.

Omnucanmue croxera. CripaBa CHU3y BeHepuaHel KPUKOM
U NeCHell aKkTUBM3UPYeT nupamuay. [IpusHak BeHepuaHia —
JBOWMHON OaHTHK Ha 1ree. OJHAKO 3TOT OAHTHK KPACHOTO IBe-
Ta, CJIEIOBATENIbHO, IIPOMCXOIUT BOMHA. Beile cuaut npenacra-
BUTEJb Apyrou manetsl. Cyas no purype B pykax ¢ Tpemsi KOH-
amu, 910 3eMJIssHUH. OH Tak:Ke MOeT U KPUUUT, U aKTUBU3UPY-
€T, HO He MUpaMUJIy, a TO, YTO y Hero B pyKax, Moxoxee Ha Ba-
JKPY — OpY’KU€, KOTOPOE HAUYMHAET JIEMCTBOBATh TOJIBKO IOCIIE
aKTUBM3aIMU. B IeBOM yacTu pyCyHKa MoKa3zaHa KapTUHA BOW-
Hel. C Bo3yxa cryckaercs aecant Ha HJIO.



Puc. 38
Puc. 38. Kopekc ManbssOekuano, crpanuiia 72 [96]

Cyns mo TpeM IIapukam — 3TO JecaHT 3eMJsiH. Psaom —
HJIO ¢ ocratkamu uim youtbiMu. Huke ¢ 4eThlpbMsi KPacHBI-
MU TOYKaMHU M YETBIPbMS TIOJIOCKAMU — MapcHaHe, OHM TaKke
CITycKaroTcsi ¢ Bo3ayxa. Ha 3emuie GenbiM 11BeToM 0003HAYEHBI
TeJla MapcuaH U 3eMJisH. ['ne xe Bc€ ato mpoucxoaut? CMoT-
pPUM HaJICBO M HAIpaBO — BE3JIe IO JIBe KPaCHbIE JIMHUM U JBE
KpacHO-OeJible JIeHThl — 3TO Tpu3Haku Benepswl. [lomyuaercs,



4yTO JeiicTBHe nmpoucxoaut Ha Benepe ! OnHako HE TOJBKO
tam. Enie HaprcoBaHbl (priaxku — CMMBOJIBI CITyTHUKOB. Ha og1-
HOM (h/IaXKKe TPU JIMHUU (TPEThsl JIMHUSI HEYEeTKAasl) — 3TO CIyT-
Huk 3emun. CrenoBaTesibHO, BOEHHBIE IEMCTBUS IPOUCXOIAT
u taM. Eme ectb oquH criyTHUK clieBa, 310 Mepkypuil. Mepky-
pUii U CIIyTHUK 3eMJT N300pakeHbI TI0 CTOPOHAM TPEX BBICTY-
TOB, T.€. U 3eMJIsl IpUHUMaJIa yyactue B BoiiHe. CHU3Y n300pa-
’KeH 0ereMoT ¢ IBYMsI KpaCHbIMU MSITHAMU — CUMBOJI BeHepbl.

IMoaBenem UTOru. DTOT PUCYHOK MHTEPECEH U HEOOBIYEH
TeM, YTO 371eCh HEeT MPUBSI3KU K OIHOU IJIaHETe, TAe MPOUCXO-
JAT BOGHHbIE JEUCTBUSI. 3/1ECh TOKA3aHO pa3y HECKOJbKO ILJa-
HeT M CIYTHUKOB, Y4aCTBYIOIIUX B BoiiHax: Benepa, 3emus,
cytHUK 3eman 1 Mepkypuil. HeoObraHbBIM siBIIsIETCS M300pa-
JKEHHE aKTUBallMU nupaMujbl (Ha BeHepe) u Bamxpsl (Ha 3eM-
se). [Tupamua Bo Bpemsi BOMHBI UCHOIb30BAIACH ISl 3aITUTKU
sneprueit HJ1O, a Bagkpa — 1U1s1 BOGHHbIX JIEUCTBUU, ISl BO3-
JIEMCTBUSA HA MACCHI JIIOAEN.



Oo6o06menue no Kogekcy
Majabpsa0eKnaHo

Xorts B Komekce ManbssOeKMaHO HET TaKOW YETKOCTH U Kpa-
cotsl, Kak B Kozekce boprnkua, HO TaM COIEpAKUTCA OrPOMHOE
YKCJIO HOBBIX YYaCTHUKOB M PU3HAKOB. PaccMoTpuM utoru pac-
CMOTPEHHBIX CJTy4aeB IO IJIaHETaM, CIYTHUKAM U 110 JIaTaM.

Mepkypuii — MEpKypHaHIIbl IMEIH IBE€ BOWHBI C BEHEPUAH-
[[aMH; JJIsI HUX BaXXHO ObUIO 3aXBaTUTh BOJHbBIC MTPOCTPAHCTBA;
BEHEepHaHIbI MOOeIMIN KuTeaeid MepKypus.

Benepa — BeHepuaHLipl 1141h pa3 nocsutaim Ha HJIO cBoit Bo-
€HHBIM JiecaHT Ha 3emutio; nokasansl Tpu HJIO ot BeHepuaHes,
CIycKaeMbIX Ha 3eMJi0; Ha Benepy HanpasieH aecant Ha HJIO
C MEPKYpHUAHIIAMH; TAKUX BbLJIa30K ObLJIO YEThIpe, B KAXKION Obl-
JI0, mpuMepHo, o 6000 mepKypHaH1eB; BoiiHa ¢ BeHepsl nepe-
uIa Ha 3eMJII0; KU3HEHHOE ITPOCTPAaHCTBO BeHepwl pe3ko co-
KPaTUJIOCh TMOJ BO3ACUCTBUEM HEUTPOHHOM 3BE3/Ibl C YETHIPb-
Ms$I CITyTHUKaMH, BO3MOKHO BO3AeMCTBYE U Mapca, B pe3ysibrare
Ha Benepe moruOnu mMapcuaHe v 3eMIIsIHE, TTOCETUBIIMECS TaM
€Ille pPaHbIle U CYHIECTBEHHO COKPAaTWJIOCh KOJMYECTBO U KU3-
HEHHbIE ITPOCTPAHCTBA y BEHEPUAHIIEB; Ha BeHepy cltyckamch
12 pa3 mapcuaHne, rpu 3ToM BHYTpU BeHepsl ropen oroHs wiu
ObLTM 3eMJIETPSICEHHSI U OTOHb WM3-3a BOWH (BO3MOXHO, SifIep-
HBIX); OTHA BEHEPHAHLIbI, HAXOISIIUECS HA TJIAHETE MBITAIOTCS
CKMHYTb APYTMX BEHEPUAHIIEB, OKKYIMPOBABIIUX CITyTHUKH Ca-



TypHa u Mepkypuii.

3emuIs1 — MOKa3aHo, YTO U 3eMJISTHAM U BEHEpUaHIaM IpH-
IIUIOCh TYTO B BOWHE, HO YKa3aH YETKUW pe3yJbTaT: HAKUHYTas
BEPEBKa — 3TO MPU3HAK TOT0, YTO 3emisl Oblla KOJIOHU3UPOBaHA
BEHEPHUAHIIAMMU; TIOXOKE, YTO BEHEPUAHIIbI Jajiee Pa3MHOKHWINCh
Ha 3emuie; camoe Oonbioe HJIO u mecant nven cOOpHBI co-
CTaB U3 MEPKYPHUAHIIEB, 3eMJISIH U eIlle KOr0-TO, YTO HESICHO U3-
3a Y)KaCHOT0 KauecTBa pUCyHKa, 00IIee YMCIIO IeCaHTa, pUMep-
HO, 8000 y4aCTHMKOB; Ha MEKCUKAHCKOW MUPaMUJIE CUIAT TIPe/I-
CTaBUTEJIM «IIATOM IJIaHeThl» (Tumna TudoHa), 3HAYUT OHU 3aIU-
THIBAIOT SHEPruei CBOM JieTatenbHble anmapatsl 1 HJIO ot nupa-
MU/, OT IMpaMuIbl B MEeKCHKe 3aluThIBaIMCh KOpadii 3eMJIsH,
BEHEPUAHIIEB U MapcuaH; BoiiHa ¢ BeHepsl neperiuia Ha 3emitio.

Mapc — mapcuaHe NpUHSLIIY yYacTre B KOJIOHUA3ALMKU 3EMIIH;
MapcuaHe OOBbSIBUIM BOMHY 3eMJISTHaM B 3-i1 311oxe.

IOnmurtep - c IOnurepa (M ¢ ero cyTHUKA) BEIUCh BO-
EHHbIE JIEUCTBUS MIPOTUB MapCHaH U BEHEPUAHIIEB, BpeMs JIeu-
ctBust — 10557 + 52 1o H.3.; yKa3aHO 4YMCIIO BOEHHBIX Hara-
JIOK WM BBICTYIUICHUI MPOTUB BEHEPUAHIIEB, C KaX/JOW CTOPO-
HbI 110 7 BBUIA30K.

IIsaras nuanera (Tuna Tudpona) — npusereBIre ¢ CIyT-
HUKOB TATON TuiaHeThl 3anuTbiBasii cBor HJIO or mupamuist
B Mekcuke; HapuCOBaHHAs MHUpaMUAa TOXOXa Ha TUPAMUTY
B TeoTtuyakaHe; nsTas MJjaHeTa MoBJMsia Ha 3emitio U Benepy.

CarypH — yuactue cemu 3acejieHHbIX CyTHUKOB CarypHa;
Ha HUX 3aCEJIMINCh BEHEPUAHIIbI U 3eMJISIHE; TPOUCXO/IST CThIU-



KM C MECTHBIM HaceJIeHHMeM; BEeHEPUaHIIbl TOOSAUIN KuTesen
Tpex cIyTHUKOB CaTypHa.

006001 eHHbIe BOMHBI 0€3 MPUBSI3KH K MECTY:

— MPOU30IILIa BOWHA U HE OfIHA, & 1IeJIbIX 7 BOWH; Ha KUTeen
OpocaioT OOMOBI MJTH CHAPSIJIBI; CPE/IN KUTENICH — MapchaHe, KO-
TOpbIE HE MOTYT yOeKaTh WM CIIPATAThCS, 3eMJISTHE W BEHEepH-
aHIIbI, Y KOTOPHIX €CTh BO3MOXHOCTb CIIPSATATHCS WM YJIETETh;
O0MOBI cOpachIBaJIM BEHEPHAHIIbl; PUCYHOK MHTEPECEH U HeOObI-
YeH TeM, UTO 3/IeCh HET MPUBSI3KY K OTHOM IJIAHETE, I7Ie MPOUC-
XOJSAT BOGHHBIE JICHCTBUS;

— Ha JPyroM PHUCYHKE TMOKa3aHO pa3y HECKOJBKO IJIaHET
U CIyTHUKOB y4YacTBYIOIMX B BoiiHax: Benepa, 3emus, Cryt-
HUK 3eMJi 1 MepKypuil; HEOOBIUHBIM SIBJISIETCS H300paKeHune
akTuBanuu nupamujabl (Ha BeHepe) u BajKpsbl (Ha 3em-
Jie); MUpaMu/ia BO BpeMsl BOMHBI UCMIOIb30BAJIACh ISl 3alUTKU
sneprueit HJ1O, a Bagkpa — 1U1s1 BOGHHbIX JIEUCTBUU, ISl BO3-
JIEMCTBUSA HA MACCHI JIIOAEN.

Yka3zaHue BpeMeHH COObITHS:

— CTBIYKU Ha cryTHUKax CaTypHa Mekay MeCTHBIM Hacele-
HUeM, BEeHepUaHIIaMU 1 3eMJISIHAMU — B 3 3110XY;

— Ha Benepy cniyckayuce 12 pa3 mapcuase, ipy 3TOM BHYT-
pu BeHepb! ropes orous wiv ObLTH 3eMJICTPSICEHUST U OTOHb U3-
32 BOWH (BO3MOXHO, SIIEPHBIX); MHOTHE BEHEpPHUAHIIBl MOTH0-
JI1 B BOMHE C MapcMaHaMM yKas3aHa jara, npuMmepHo, 11233 +
104 rog no H.3.;

— MapcuaHe OOBSBWIM BOWHY 3eMJyisiHaM, fara: 10973 *



104 rona o H.3.;

— OOKECTBO C arpecCUBHBIMUA HAMEPEHHUSIMU, KOTOPOE OJIUTIE-
TBOpsIET ceMb CyTHUKOB CaTypHa HaOMI0JaeT WM Xe KeaeT
HanacTb Ha npejcraBureser Benepsl, 3emiu u camoro CarypHa;
COOBITUSI TIPOUCXOMST B 3-10 MOXY, KOTOPAsi, O BHIYMCICHUSIM
aBTOpa, Havaach B 12221 romy 10 H.9.;

— Ha 3emule NPOMCXOIWIA BOWHBI C BEHEPUAHLIAMU; BpEMs
nevicteusa — 10557 £ 52 no u.3.



Onucanue nupamujg Poccun

Tenepp NpUCTYNIUM K HENIOCPENCTBEHHOMY OIMCAHUIO NTUpa-
muz Poccun, BepHee, K TeM MEraJMTUYECKUM COOPYKEHUSM,
KOTOPBIE BBHITONMHAKT (PyHKIMM NHUpamuj. BHemHe oHn MoryT
OBbITh U HE MOXOXHMMHU Ha rpaHeHble upamuasl Erunta u Mek-
cukd. Poccust mmeer camyio OOJIBLIYIO TEPPUTOPUIO B MHMPpe.
Ha e€ nmpocropax, Kak yBUIUT YATATEIb U3 TIOCJIELYIOIIETO OIU-
CaHMs1, IMEETCS HECKOJIBKO OPUTMHAJIBHBIX (POPM MeTaITHYe-
CKHX KOMILJIEKCOB, BBITOJMHAKWIIMX (PyHKUMM mupamuibl. Ilo-
npoOyeM OLEHUTb UX UCTMHHOCTb MO MpeIoKEHHOMY KpHTe-
puto. [ToBTOpIo ux.

IlepeyeHb NPU3HAKOB, 10 KOTOPHIM MOKHO 00JIMYUTH
NUpPaMuay OT APYTruX CTPOEHUH WU X0JIMOB. Bot 10T 1e-
peueHb u3 18 npusHakos.

1.IInpamunasbHas, CyKMBAOIIAACA KBEPXY (DOpPMa C YETHIPb-
Msl, peXe C TPEMS U IATHIO TPaHSAMHU.

[Ipumeuanne 1. dopmMa MOKET MMETh CTYNEHHM M MOXKET
HE UMETH CTYIIEHH.

[Mpumevanue 2. Popma MOKET ObITh YACTMUHO pa3pyllieHa,
IIPY 3TOM PSIOM JOJDKHBI PACTIONAraThCs JOMONMHAIOIINE YACTH.

[Tpumevanue 3. Popma MoxkeT ObITh Ha3eMHasl, HO MOXKET
OBITh U MOI3EMHAs1 WJIM HACBIITHAS CBEPXY.

[Ipumeuanne 4. Pe3oHaHCHBIE KypraHbl TaKke OTHOCATCS
K KaTeropuu «IupamMui».



[Mpumeuanwue 5. Ecnu cTonObl WM MHBIE METATUTHYECKUE CO-
OpYKEHHs CBOe0Opa3HON (POPMBI, BBHIMOTHSIOT (PYHKIMH MTHpa-
MU/IBI, TO OHU OTHOCSITCS K KAaTETOPUU «MeTaTUTHUECKOE COOPY-
’KE€HUE, IPUPABHEHHOE 110 CBOMCTBAM K MHPAMU/IE»

2.Hannuue O0KOB, KAMHEW U METaJIMTOB ¢ 0OpaOOTKOW BbI-
COKOTEXHOJIOTUIECKUMU Ccrioco0aMu (TIPOITUIIbI B KAMHE, CBEp-
JIEHUE, CJeJibl pa3MsTUeHus U JIp.).

3.TouHasi opueHTauusi 1O CTOPOHaM CBeTa (IpUMEyYaHue,
OUeHb CTapble IMUPaMHIBI, KOTOpbIM Oojee 12 ThICSY JieT,
MOTYT OBITh HAIpPaBJICHbl HA CTAPBIA CEBEp, OTIUYAIOIIUIACS
Ha HEeCKOJIbKO T'paJlycoB), a ellle OoJiee cTapble UMEIOT OoJIbIiee
OTKJIOHEHHUE.

4.PacnionoxeHne B 30HE TEKTOHUUYECKUX Pa3JIOMOB.

S.PacnionoxeHue B 30HE NMOBBIIIEHHON CEUCMUYHOCTH.

6.Pacnionoxenue Ha sHeprerudeckou cetke MIC3 (Mkocasn-
po-Honekasapuueckoit CTpykType 3emin) uiam Ha Pycckoii cet-
Ke.

7.3nyyeHune 3BYKOBBIX CUTHAJIOB HU3KOYACTOTHOIO Jvana-
30Ha (OOBIYHO B JWana3oHe cedcMHUYecKux BOJH oT 1 I
1o 100 I'n, pexe oviBaet ot 0,1 'y go 200 I'iy).

[Ipumeuanue 1. Hanuuuwe BBIAENSAIONMXCS HAJl OCTAJIbHBI-
MH 3BYKOBBIX BOJIH C 4acTOTOM mnepBoro pezoHaHca IIlymana
B 7,83 I'l (mytm Gnu3Koro 3Ha4yeHus1) U BToporo pe3oHaHca Illy-
MaHa B 14,1 I'11 ABJSAIOTCS 1OTIOJHUTEIbHBIMU MTOJIOKUTEIbHBIMU
MpU3HAKAMM.

[Tpumevanue 2. Hammume BeIAETSIONIENCS IO aMIUIUTYIE Ya-



crotel B 100,1 'ty u e€ rapmonuk B 200,2 u 400,4 I'1y (Tak Ha3bI-
BaeMasl JKM3HEHHAs 4acTOTa) ABJIAIOTCA JONOTHUTEIBHBIMU I10-
JIO)KUTEJIbHBIMU [PU3HAKAMU.

8.3nyueHre BOJH B Y/IbTPAa3BYKOBOM JAMarnia3oHe (BbIILIE
20 k' u 10 AMana3oHa mMerarepir).

9.Hanmume coOCTBEHHOrO MarHUTHOTO TIOJIS, TIPEBBIITIAOIIIE-
ro (hOHOBBIM HE MeHee 2 — 3 pas.

[Ipumeuanue. Bo3aMOXXHO orpesieneHue Mo CTPesKe MarHuT-
HOTO KOMIIAca, OIIyTUMO OTKJIOHSIEMOTO OT OOBIYHOTO HAaIlpaB-
JICHUS.

10.Monn3anysa Bo3ayxa Hajl BEpXHEN 4acCTbl0 KOHCTPYKLMH.

11.Hanuuue MeraiuToB WM KaMEHHbIX OJIOKOB B OCHOBaHUM
WIH B APYTMX MECTaX KOHCTPYKILIMH, COAEP:KaIlUe Mbe30MaTepu-
asbl (KBapU, KAJbLUT U JP.).

12.Hanuuue 31eMEHTOB TOYHOM BBICOKOTEXHOJIOTUYHOU 00-
padoTKM.

13.Hanuuue cryneHeld nupaMuyj CHapyk kM WIM BHYTpU
32 CYET OTHENBHBIX CIIOEB U3 TBEPABIX MaTEPHUAJIOB.

14.MaccuBHOCTb CIUIOIIHAS WM C HEOOJbIIMMY BHYTPEHHU-
MU BO3AYIIHBIMU [TOMEUICHUSIMHU.

15.006s13atenpHOE pacTioyioKeHre Ha BOJHBIX apTepusix (Ko-
TOpBIE CeYac MOTYT ObITh pa3pyIIeHbI MM OCYIIICHBI).

16.00s13aTenpHOE BIIaICHUE BOJHBIX APTEPHIA B IOJTHOBO/IHBIE
PEKH, WJIM MOPS1 U OKEAHBbI.

17. Hanruuu Haanucen (;keaTeibHO, PYCCKUX ), KOTOPBIE MO-
SICHSTIOT, XpaMOM Kakoro Oora sIBIsieTcsl JaHHast TUpaMuaA.



18.PacnionioxxeHue no JUHUM MEKKOHTMHEHTAJbHBIX TOHHE-
JIeH.

[Tpumeuanue. BmemmaTenbcTBO MEXaHU3MOB MO JOObIUE UC-
KOIMAaeMbIX U HACBHIITHOW XapaKTep rophl, Aaxe cpopMUpOBAHHBIN
MHOTOI'PaHHBII HEJb3$1 CUMTATh 32 UCTUHHYIO (DOpMY.

O6mue ycaoBusA s Hacrosmeil nmapavuabl. Ecam
6 npu3HakoB U3 Hayajga coucka (or 1 7o 9 mpusnaka),
i 10 npu3HAKOB U3 BCEro CNUCKA, OYYT MOJIOKHUTEb-
HbIMH, TO MOKHO YBEPEHHO YTBEP:K/1aTh, YTO 3TO HACTO-
Amass nupaMuza.

Ecnu yncno ocHOBHBIX TNpu3HakoB (oT 1 10 9) cocrasisier
oT 3-x 710 5, To Takoe 0Opa3oBaHKe MOXHO Ha3BaTh YCIIOBHOM
MMpamMuI01.

Ecnu 4nciio oCHOBHBIX MPU3HAKOB MeHee 3-X, TO Takoe oOpa-
30BaHue BOOOIIE He SIBJISAETCS MUPAMUJION, a ECTECTBEHHOU (hop-
MOM, XOJIMOM WJIU TOPOHA.

ABTOp 10710 MCKan cnucok nupamu Poccuu. [lo atoro emy
YAAJIOCh HAUTY CIIMCKU U KapThl C TMPAMUAAMU 151 BCEX OCTaIb-
HBIX MCCIIEIOBAaHHBIX CTpaH. B uem ke aeno, nouemy ist Poccun
9TOT CIIMICOK HE OMyOJMKOBAH WJIM HE COCTABJIEH?

OTBeT Ha 3TOT BOIPOC CTAaHET OYEBUAHBIM I1OCTIE PACCMOTpe-
HUs1 MHOTMX TUIIOTETUYECKUX nupamMui. OHU BHEUIHE PE3KO OT-
JIMYAIOTCS OT BCEX OCTAJIbHBIX B MUpe! 3a1aarm BOITPOC: «A MO-
yemy Tak»? TyT xe NPUXOOUT HA yM TE3UC O TOM, YTO HUCTO-



pus Pycu u kanengape Pycu, Ha camoM Jierie, crapiie Beex, eMy
OKOJIO BOCbMH ThIcAY JieT! OH camblii ApeBHUM. Bee aeno nmen-
HO B ucropuu Pycu u 'mnep6opeu. Bece Haim nupaMuap OueHb
apeBHUe. B nuTeparype 4acTo BCTpedaercsi Te3UcC O TOM, UTO
OHHM, KAK MUHHMYM, B/IBO€ CTapille erHneTcKux, a Koe-KTo
niet u o 40 Teicsiuax Jsiet. [Ipeacrasisiem cede, 9To MOIJIO CITy-
YUTHCS 32 TAKOW OTPOMHBIN MEpPHO BpeMeHH. B 3ToT mepuon
npousolies He ToJbKO Bennkoe motor, HO U Ipyrue KaTacTpo-
(b1 lanerapHoro macirada. B pesynbrare, Oosbiiasi 4acTb Mu-
paMu] Ha TeppUTOpUU CoBpeMeHHO Poccuu paspyiiieHa 1 MOX-
HO BCE 9TO HaOII0AATh BOOYMIO.

Wtak, aBTOp COCTaBUJI CHMCOK BCEX KaTeropuil MupamMujl.
[MomuepkuBaio, 4TO TO CHHUCOK HE TOJbKO rPaHeHbIX NH-
pamuj, Ho u aApyrux ¢opm. Is1aBHOe, YTOObI OHH BbI-
MOJHSIN (PYHKI[UM MAPAMHJ], 1 COOTBETCTBOBAJU KPUTe-
puro c 18 npencraBieHHBIMU MTpU3HAKaMu. [JIaBHBINH CMBICJI:
9TH MerajJuTH4YecKne COOPY:KeHMUsl, J0LKHbI BHIIOJIHSITD
dpysaknun nupamuyg!!!

Onucanne OyaeT NMpou3Be/IeHO, HAYMHASA ¢ cCaMoOil 3a-
MaJJHOM JOJIOThI JO CAMOH BOCTOUYHOH 0arotel Poccumn.



IlupaMmuaa B pyCCKOM moceJIKe
Ha HopBe:kckoM IlInuideprene

HImunoeprer — octpoB B CeBepHom JlemoButom okea-
He. InuudepreH — OOIIMPHBIA MOJSPHBIA apXumeaar MexzIy
76°26» u 80°50» cepepnoit mmpoThl U 10° 1 32° BOCTOYHOMN
noirotel [98]. Ha stoil Teppuropun pacnonoxeHna ropa Ilupa-
MUJa, UpoTa ropsl — 78,65607; gonrora — 16,34489.

XO035ICTBEHHYIO AEATENILHOCT Ha apxurenare nomumo Hop-
BErMM, COMIACHO OCOOOMY CTaTycy apxuIesara, OCyIeCTBIIseT
Toneko Poccusi, nMeromas Ha octpoBe 3anaaneii [numnbep-
TeH POCCHICKMI HACEIEHHBIN IMyHKT — TMOCENOK bBapeHuoypr,
a TaKKe 3aKOHCepBUPOBaHHbIE NOcENku [Inpamuaa u I'pymanr.

STO OJIMH U3 CaMbIX CEBEPHBIX HACEJIEHHBIX PETMOHOB MHpa
[97]. Banmagneiii HImudepren (yacrto ynorpednsercs 6e3 cio-
Ba «3alaJHBI») — OCTPOB B COCTABE OJHOMMEHHOIO apXWIIe-
Jlara, COCTOSILETO W3 HECKOJBbKUX KPYHHBIX M JIECATKOB KpO-
XOTHBIX OCTPOBOB, IIXEP U OTAEJBHBIX CKAJIUCTBIX BBICTYIIOB.
Ha Hem pacnosio:keHO HECKOJbKO HACEJIEHHBIX IyHKTOB, a3po-
TIOPT, YTOJbHBIE IIaXThl U BCEMUPHBI OaHK ceMsiH. | e Haxo-
autcst octpoB HInundepren? OH pacrnionokeH B 450 Kuiomer-
pax oT BoctouHoro Oepera ['pennanguu u npumepHo B 650 ku-
nomerpax ot cesepa Hopsernn. OMbiBatoT ero Bozp! ['pennana-
ckoro u bapeHneBo Mopen, a Ha ceBepe — OTKpbIThIe BoAbl Ce-
BEpHOTo JIe1oBUTOro OKeaHa.



B 1947 rogy ObutH Mpr3HaHbBl OCOObIE SKOHOMUYECKUE NHTE-
pecol Poccun va Inundeprene. Ha octpoBe padoTaer poccuid-

CKast MOOMJIbHAS CBA3b, 4 CaAMUM POCCUAHAM HE HY’KHA BU3a JJIA
€Io INOCCIICHM A.
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Puc. 39. Pacnonoxenue pycckoro nocesnka «IInpamuga» c ro-
poit «[Tupamuga» (Pyramiden) na Hmudeprene [101]

Puc. 40. ITocenok «[Tupamunga» pssaom ¢ ropont «IIupamumar.
['opa opueHTMpOBaH MO IIMPOKOW JIMHUM 3amaj — BOCTOK,
110 HEMHOTO MEHee IUPOKOI — CeBEp — 10T



Puc. 41. Makymika rops! «IIupamuga»



-

Puc. 42. T'opa [Mupamuga. IInundepren (Poccus) [64]

Koopaunatet IImpamuapl B JecATUYHOM  popmare:
78.65607 ceBepHoit MMPOTHI, 16.34489 BOCTOUHOM OJITOTHI.
Mpl Takke nepeBenu reorpapuueckrue KOOpAUHATHL B IPALYChl,
MUHYTHI, CeKyH/IbI — 78° 397.86” 1 16° 207.59”. IIlmpammaa pac-
nonaraercs B Illnunoeprene u SIna-MaiieHe.

YyacTHUKY BBICOKOIMPOTHOM KCTIENUITN COBEPIIIUIIA BEP-
TOJIETHYIO SKCKYpPCHUIO B Tiocesiok [Tupamuia. 1o BTOpoil 1o Be-
JIMYWHE PYCCKUI mocesiok Ha apxurnenare [Imuidepren pacmo-
JokeH B camoll myoune dvopaa, B MasieHbkoM busiiedpopre.
CBoe Ha3BaHUE MOCEJIOK MOIYYMI OT OHOUMEHHOTO HAUMEHO-
BaHUs TOPbI, MPEICTABIISIONIEN IO KOH(UTYPALIMU JAHHYIO T€0-



METPHUYECKYIO (PUTYpY.

[Mupamupa — 310 3a0pOIIEHHBIN COBETCKUI MAXTEPCKUNA T10-
CeJIOK, ObLT MOCTPOEH BO BTOPOW TOJIOBMHE JBAIIATOTO BEeKa
y CaMoii ceBepHOil B MUpe yrosibHOM maxTel. Ero Hacenenue no-
CTUTJIO ThICAYM YesioBeK. Ho B ieBsIHOCTBIE TO/BI 100bIYA YT-
JIs1 pe3KOo ymaja, U TOCEJIOK ObLT 3aKOHCEPBUPOBAaH. MeCTHOCTh
B paiione [Tpamuabl HEOOBIUAHO KpachBa — TOPHI, JOJHHBI,
nequuku. Hampotus Ilupamuabsl HaXomuTcsl KPYIHbBIA JIETHUK
Hopnenienbaa, rpoMaHble IIbI0bl KOTOPOTo, 3aBUCHYB HaJl BO-
J0i, BpeMsI OT BpEMEHH OTKAJIBIBAIOTCS C TPOXOTOM, YTOOBI Ha-
YaTh CBOE IyTeIIeCTBUE B BUJIE alicOEproB.

Puc. 43. T'opa [Mupamupa. lnundepren [65]



STOT MUK SBHO HATIOMUHAET I10 CBOEM (pOpMe yCEeUeHHYIO CTy-
NEeHYaTylo NMUpaMUAy IPEBHUX LUMBWIM3ALMIA U PE3KO KOHTpa-
CTUpYET C OCTaJIbHOM TIOBEPXHOCTHIO rophl. [Ipocto He Beputcs,
YTO BEPLIMHA STOM I'OPbl, UMEIOIIAs SIBHBIE CJIE/Ibl MEXaHUUYECKOM
00pabOTKY, UK BepHEe BHIPAOOTKH, KaK OT PE3I[0B TUTaHTCKOW
3eMJIEpOMHOIN MAalllMHBI WM HIAraloliero 3KCKaBaTopa, 3To sIKO-
ObI — pe3yJIbTaT BO3/ACHUCTBUS CTUXUIHBIN MPUPOAHBIX CHJI. DTa
ropa 4eM-To sIBHO HarloMuHaet JereHaapHeiil Kaitnac B TuGere.

[Mpuyem, «[Tupamuia» — 3T0 He eAMHCTBEHHAS TTOOOHAS TO-
pa Ha IlnundepreHe ¢ JA0BOJILHO MHTEPECHOW «BEPXYIIKON».
JIOBOJILHO HEOOBIYHO BHITJISAUT M COCE/IHSS C Hel ropa.

Puc. 44. Ha [lInumiGeprene



Puc. 45. Ha llInuui6eprexe

Ecnmu yxe B Haire Bpems Jitoau noObiBasi Ha [lInunidGeprene
TIOJIE3HbIE MCKOIIaeMble, TO TIOYeMY 3TOro ke He MOIJIU JIeJIaTh
BBICOKOPA3BUThIC PEBHUE LUBIIM3ALNK, HAPUMEp, aTJIaHThI
wm runiepoopen? Tak, moxer ObITh, [IIMundepren — 310 U ecTh
«KycOueK» JiereHmapHou [ unepoopen — mpapoauHbI BceX Joaein
Oenoii pacel?

Poccuiickuii maxtepckuii nocenok Ilupamuga Ha ocTpoBe
Banagueii [numndepren B Hopernn Obl1 3aKOHCEPBHPOBAH
B 1998 romy, HO, HECMOTpPs Ha 3TO, OH OTJMYHO COXPAHWJICH.
Bnarogapst MeCTHOMY KJIMMaTy ¥ TOMY, YTO TOOJIM30CTH TIPaK-
THUYECKHU HET JIIoield, MHOTHE 3/IaHHSI OCTAIUCh B CBOEM IEPBO-



3JAHHOM BUJIE U COXPaHWIU aTMOcepy NPekHUX JIET.

I
I,

Puc. 46

Puc. 46. Pycckwmii nmocenok «IIupamuna» Ha HInundeprene
[100]

Tenepb cpaBHUM cBoiicTBa ropbl «Ilupammuaa» co CIUCKOM
npu3HakoB «IIupamuia».

1.IInpamunasnbHas, Cy KMBAOIIASCA KBEPXY (POpPMa C YETHIPb-
Msl, peXKe C TpEMS U IAThIO0 TPaHsAMHU — J1a, UMEETCH.

[Ipumeuanue 1. dopma MOXKET UMETh CTYNIEHU U MOXKET
HE UMETH CTYIICHHU.



[Mpumeuanue 2. Popma MOKET OBITH YACTUYHO pa3pyllieHa,
IIPU STOM PSIJIOM JIOJKHBI PACIIONAraThCsl JIOMOMHSIONINE YacTH.

2. TouHasi opueHTaIUs MO CTOpPOHaM CBeTa (TMpUMedYaHue,
OUeHb CTapble MUPAMU[BI, KOTOpeIM Oojee 12 ThicsSY JeT,
MOTYT OBITh HAIlpaBJIeHbl HA CTApbIi CeBep, OTIUYAIOIIUIACS
Ha HECKOJIbKO I'PaJyCcOB) — HE TOUHO.

3.PacrnionoxeHue B 30He TEKTOHMYECKHX Pa3IOMOB — [Ia, UMe-
eTcs.

4.PacrionoxeHue B 30He MOBBIITIECHHONM CEMCMUYHOCTH — HET.

5.Pacnonoxenue Ha sHeprerndeckou cetke MIC3 (Mkocasn-
po-Honexkasgpuueckas Ctpykrypa 3emin) win Ha Pycckon cet-
Ke — J1a, BOJIN3H.

6./351yueHne 3ByKOBbIX CUTHAJIOB HU3KOYACTOTHOIO JAMara-
30Ha (OOBIYHO B JWana3oHe cerdcMuueckux BoH or 1 I
1o 100 I'i, pexe oviBaer ot 0,1 I' no 200 I'iy) — He onpenesneHo.

7.M3nyueHue BOJH B YJAbTPa3BYKOBOM JMaria3oHe (BbIIIIE
20 k' u 10 AMana3oHa Merarepil) — He ONpeIesIeHO.

8.Hanmume coOCTBEHHOTrO MarHUTHOTO TIOJISI, TPEBbIIIAIONIE-
ro (pOHOBBIM HE MEHee 3 pa3 — He OIPEJIETICHO.

[Tpumevanue. Bo3aMokHO omnpejesneHue no CTpeike MarHuT-
HOTO KOMIIAca, OIIyTUMO OTKJIOHSIEMOTO OT OOBIYHOTO HaIlpaB-
JICHUS — J1a, UMEETCS.

9.Monuzarus Bo3ayxa Haj BEPXHEU 4acThlo KOHCTPYKIIMU —
HE OIpe/iesIeHO.

10.Hannure MeraauToB WM KaMEHHBIX OJIOKOB B OCHOBAaHUU
WIN B APYTUX MECTaX KOHCTPYKLIUU — He onpeaeseHo. Hamuue



MaTepHuasoB, COAEpKAIIMX KBapll — J1a.

11.Hanmuue 31eMEeHTOB TOYHOM BBHICOKOTEXHOJIOTUIHOU 00-
pabOTKH — HET.

12.Hanuuue cTyneHed mnupamMuj, CHApYy)Xd WIM BHYTpPU
32 CYET OT/IEJIbHBIX CJIOEB U3 TBEPIbIX MAaTEPUAJIOB — 4, UMEETCs

13.MaccHBHOCTD CIUIOIITHAS WM C HEOOJBIIMMU BHYTPEHHH-
MU BO3yUIHBIMU OMEIIEHUSIMU — J]a, UMEETCSl.

14.006s13atesibHOE pacIioNiOKeHUE Ha BOJHBIX apTepusx (Ko-
TOpBIE Ceiuac MOTYT OBITh pa3pyIlIEHbI MIIU OCYIIIEHBI) — 14, pac-
TIOJIO’KEH Ha Oepery 3a/uBa.

15.006s13aTenpHOe BlIaiIeHNe BOJHBIX apTEPHiA B IOJTHOBO/IHBIE
PEKH, WJIM MOPs1 M OKEaHbI — Ja.

16.Pacnonoxenue 1o JIMHUM MEXKOHTUHEHTAJIbHBIX TOHHE-
JIeW — HeT.

17. Hainuum Hagnmcen (okenaTtesibHO, PyCCKUX ), KOTOPbIE TO0-
SICHSIIOT, XpaMOM Kakoro Oora sIBJIsieTcsl JaHHasl TMPaMUa — HET

18.Pacnionoxenue no JIMHUM MEKKOHTUHEHTAJIbHBIX TOHHE-
JIeW — HeT.

Oo0mmue ycjoBusi AJs Hacrosimen mnupamuabl. Ecimm
6 pU3HAKOB U3 Havasa crucka (ot 1 10 9 npusHaka), wim 9 npu-
3HAKOB M3 BCETO CITMCKA, OYIyT MOJOKUTEIbHBIMHA, TO MOXHO
YBEPEHHO YTBEPXK/IaTh, UTO ITO HACTOSAIIAS] TUPAMUJIA.

B naHHOM ciydyae 4MCIO TNPU3HAKOB M3 Hayajga CHOMCKa
(or 1 1o 9 mpu3HaKa) — paBHO YETHIPEM, A HE ILIECTH, A U3 BCETO
cnmucka — 8, a He 10.



Takum o6pazom, ropy «I[lupamumy» Henb3s TOYHO OTHECTU
K KaTeropuu «nupamuja». [Ipu sTom crepyer uMeTs B BULY, YTO
HEKOTOpBIE OTPUIIATENIbHBIE MTPU3HAKY MOTYYaIOTCS HE TIOTOMY,
YTO OHU JEUCTBUTEIBHO OTCYTCTBYIOT, & [IOTOMY, 4TO MH(pOpPMa-
UK Takou HeT. [ToaToMy aBTOp BBE/ NOHATHE «KATEeropusi Nu-
paMuIbl OKOHYATEJbHO HE BbISIBJEHA H3-3a OTCYTCTBHS
MOJIHOH HH( OpMAaIH».

Ncxoas 3 puc. 44 u puc. 45, MO:KHO yTBepKIaTh, UTO
nupamMua ABe. OqHaKO HeOOXOAMMO y4ecTh, uTo Bech I1Immii-
OepreH npuHaiexxuT Hopeernn u Tompko mocenok «IIupamu-
Ja» ¢ omHOu ropoi «[TupamMuia» pacrono)eHbl B 0COO0# 30HE,
r71e aefcTByeT ocoOblil ctatyc Poccum.

Tak kak uHGpOpMaIK 151 ONIPeNIeIEHUs] KPUTEPUsI TUPaMU-
TIbI SIBHO HE JJOCTATOYHO, TO Ha oOmeit kapre Poccuu (puc. 795),
nmoja Nel ykazaH CHHHH 3HAYO0K CO CTAaTyCOM <«IOXOKasi
Ha pPaMuUIy».

Crnenyer OTMETUTh, UTO OHA PACIIOIOKEHA Ha JIMHUM YHEpre-
tuyeckor cetkr MIC3 wim Pycckor ceTku Chibl.

Koopnunate:  78.65607 rpaaycoB CeBEpHOW HIMPOTHI,
16.34489 rpaaycoB BOCTOYHOM {OJTOTHI.



IIupamuabl B Kapeaun

Kapenus — cTpana o3ep, Mpamopa U rpaHuTa, a Takke Ceu-
JIOB ¥ pa3pylIeHHBIX COOPYKEHUM, MOXOKUX Ha upamusl. [o-
pa BorroBaapa B Kapeaun— oagna u3 cambIx 3arajou-
HbIX B Poccun. CTpesika MarHuTHOrO KOMIlaca TaM KPYTHTCS
BO MHOTHMX MECTaXx, JI€pPeBbsl CBOPAYMBAIOTCS Y3JIOM, M0 HOYaM
WHOTI/Ia HaOJIoIaeTCsl CBEUEHHe, 4achl M JEKTPOHUKA HEpe/-
KO OTKAa3bIBAIOT, HACTPOEHHE MOXKET pe3Ko MeHAThcs. Bee 310
OUeHb HATIOMUHAET COCTOSIHME PSIOM C nupamuaamu B Erunte,
B ['u3e, TOJIbKO TaM HEe PacTyT JAEpeBb.

BoTToBaapa — ckayibHbIil MaccuB 3anagHo-Kapenbckoi BO3-
BBIIIIEHHOCTH Ha TeppuTopun CyKKO3epCKOTO CEIbCKOTO Mocee-
HUS B I0r0-BOCTOYHOM yacTu Mye3epcKoro paiioHa B IIEHTPab-
Hou yactu Pecriyonmku Kapenus. T'opa pacnonoxena B 20 km
10ro-BocrouHee nocenka Cykko3epo, B 35 KM ceBepO-BOCTOUHEE
nocénka ['mmosel 1 B 40 KM K 10ro-3anajay OT KpPyITHOTO 03epa
(Bopoxpanuiuiia) Cero3epo. BorroBaapa — HauMBbICIIAs TOUKA
3anagHo-Kapenbckoi BO3BbIIIEHHOCTH — 417,3 M HaJl ypOBHEM
Mops. [1nomaap ropel 6 KB. KM.

Koopaunatei: 63°5'7"N 32°38°38"E, wm (N 63, 04449; E
32, 37394).

BorToBaapa npezacTapisier co0o0il KpsiK, BBITAHYTBIH B Me-
PUIVIOHATIBHOM HAaIpaBJIeHUM TPUOIM3UTENLHO HA 7 KM, CIIO-
KEHHBII KBApIWTAMM W KBapIUTO-TIECYAaHUKAMU, Pa3OUTHINA



MHOTOUHUCICHHBIMHM  PA3JIOMaMH, BO3MOXHO OOHOBJIEHHBIMU
B [IOCJIENIEAHUKOBOE BPEMSI.

Ha niiato HaxoguTCsi MHOXXECTBO KAMHEW M METayIuTOB. Briep-
Bble 00 9TUX KaMEHHBIX CKOIUICHUSIX KaK 00 MCKYCCTBEHHBIX
COOPpY:KeHHUsIX cooOmm B KoHlle 1970-X romoB KpaeBe[ U3 1o-
cénka Cykkosepo C. M. CumonsH. Pacnionoxenue ropst Borro-
Baapbl OKa3aHo Ha puc. 47.
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Puc. 47. Topa BorroBaapa B Kapenvu [126]

HmeroTcst CTOpPOHHUKY B3IJISIIOB HA KAMEHHBbIE 00pa30BaHUs
ropsl BorroBaapa Kak eCTeCTBEHHOI0, TaK 1 PyKOTBOPHOI'0
NPOUCXOKICHHS .

B asrycre 2011 roga nocraHosieHueM IpaBUTENbCTBA Pec-
nyomuku Kapenust komruteke ropsl BorroBaapa Obut 0O0BsIBIICH
JaHAmapTHBIM NaMATHAKOM Npupoabl. OXpaHseMas TeppuTo-



pusi 3aHMMAET TUIOMIAb OoJiee MOTyTopa THICSY T'eKTapoB: B Heé
BXOIUT caMa ropa 1 Mpuieramoiias K Heil MEeCTHOCTb.

Ha3zpanue ropsl BortoBaapa MOXHO NEpeBECTH € CaaMCKOIO,
KakK Kak «I opa nooeovi».

B HenocpencTBeHHOM OJM30CTH OT TOPHI HAXOMISTCSA €IIE Ye-
ThIpe reorpauIecKux 00beKTa, OObETUHEHHBIX OOIIMM Ha3Ba-
HueM. ITo peka BorTo u Tpu o3epa: Borrooszepo, Borto-
Mykc, 1 KedBoTTO.

TI'opa BorToBaapa HaxoquTCA B OKPYKeHHMH 03€p C 3ana-
caMu pbIOBI M HAa TIEPECEUSHNH Iy Tel CE30HHBIX MUT DAL OJle-
HEM.

BotToBaapa — u3BeCcTHOE MeCTO cpeJu 30TepUKOB. Bee aKc-
KypPCOBOIBl Ha3blBAIOT €€ KapejabCKuM CroyHxenmxem. lopa
uMeeT U apyrue (HeopuuuaibHble) Ha3BaHus — CMepTb-ropa,
Benpmuna ropa, Kapenscknii CTOyHXEHIK.

[Inomane mmato Ha BepmivHe BoTToBaapel NpUMEpPHO
6 kB. kM. Ha Heit Haxonutcst okosio 1600 kamHe#, pacnonoxeH-
HBIX B HEKOEM 3aKOHOMEPHOM MOPsIKE. YUEHBIE Mpearosara-
10T, YTO 3TO IPEBHUM KYJITOBBIN KOMILIEKC. [laxe ecu npeseb-
HO CKENTUYECKU OTHECTUCHh K UICKYCCTBEHHOU MPUPOJIE STUX CO-
OpYXEHHUH, TO BCE PABHO U3 HUX YYEHLIMU BbljeJIeHO OoJee
430 3K3eMIIAPOB CeiI0B U KOMILUIEKCOB KaMHell, KOTO-
pble MOKHO OJJHO3HAYHO OTHECTH K PYKOTBOPHbBIM.






Puc. 48. BorroBaaapa, Beiciiast Touka 417,1 m [124]

He meHee 3arajouHoil sIBJIsSeTCSl KAMEHHasl JIECTHHUIIA, COCTO-
smas u3 13 crynenel, pacronoXeHHasi Ha OJJHOM U3 YCTYTIOB,
00pasyoIux MaTo Ha BepirHe rophl. [1o nerenaamMm u HEKOToO-
PbIM KOCBEHHBIM CBE/ICHUSIM, a TaKXkKe CBUJETEIbCTBAM XKUTEIeH
pacnionoxxeHHoro B 30 kM nocénka ['mumonsl, 1o Bropoir Mupo-
BOM BOMHBI TaM HaXOAWICS apTedakT, KOTOPHIUA Ha3bIBATIM «Ka-
MEHHBI TpOoH». HO BO Bpemsi BOIHBI, B X0/ OTHOM M3 Oomnepa-
1M1 (PMHHOB COBMECTHO C HEMIIAMU TPOH, a TaKXKe €IIE psA ap-
TehakTOB OBUIM IEMOHTHUPOBAHBI M BBIBE3EHBI. B CBA3M C 3TUM
SMU30/I0M BCIIOMUHAETCS UHTepec AHIHepOe K MOIOOHBIM ap-
TepakTaM, KOCBEHHO WJIM TIPSIMO YKA3bIBAIOIIUX HA UCTOKHU I'd-
nepoopeiickoii muBMWIM3anuu. [1o HEKOTOPHIM MUCTUIECKUM
runote3aM BoTToBaapa — OuH M3 MOPTAJIOB, UCTIOIH30BAHHBIX
nipu ucxone benbix boros.

Vuenble cuntaloT ropy BoTToBaapa onHOW U3 KpPYNHEHIIUX
Ha IJIaHeTe JaHnAmacgTHON aHOMAaJHel, o0pa3oBaBIIecs
B pe3yJbTaTe 3eMJIeTPsSCeHUs , IPOU3OIIE/IIEro IeBITh Thl-
cs14 Jiet Hazal. B 90-x rogax reosnoru npoOypwiu mrypdsl B 00-
JIoTe B LieHTpe amdmuTearpa Ha BepiiuHe BorToBaapsl, B3siB 00-
pasiipl rpyHTa. AHAJIM3 MOKA3aJ1 HAJTMYKE MOIIIHOTO 1iacta ¢oc-
(opa, 4TO M HaBEIO HA MBICIb O KYJHTOBOM XapaKTepe Mera-
JIMTUYECKUX COOPYKEHHA, Tlle MPUHOCUINCH KEePTBOIMPHHOIIIE-
HUS. TOMBKO 3TO CKOJBKO ke Hal0 ObLIO MPUHECTH KEPTB, UTO-
OBl 0Opa30BaJICsl MOIIHBIN reoyiorudeckuii wiact?! Kpome toro,



COCTaB BSIKETCSI C BO3pacToM. Beib OTHOCAT celijibl ¥ MEraiuThl
rop kK V—VI TeicsiueneTusM, a 0010TO ¥ 03epoO Ha BEPILIHHE SIB-
HO JIEIHUKOBOTO ITPOUCXOXACHUSA — U3 Bo3pacta He meHee [X
THICSY JIET.

[opa xpaHuT B cebe MHOXECTBO TallH M TUMNOTE3. DTO Me-
CTO HEMOXOXKE HU HA Kakoe Jpyroe. 3[eCh CKOHILIEHTPUPOBA-
HO OIPOMHOE KOJMYECTBO MEraJiuToB — cernoB. OOHapykeH
OTPOMHBI KaMeHHbIl amM¢muTeaTrp Ha BepmuHE ¢ 00-
JIOTOM TMoOcepe/iHe, KAMEeHHbIIl 0accelH ¢ yIHBHTEJb-
HO POBHBIMHU U IPABWJIbLHBIMHI 0Y€PTAHUSAMM, THTAHTCKHE
BaJIyHbl, pa3pe3aHHble MOM0JIaM CJI0BHO JIa3epoM.

Bcs BepiimHa ropel MOKpbITa JAepPeBbSAMH, W30THYThIMH
B camble npu4yaiuBbie (popMmbl. U Hax BceM 3TUM yaUBH-
TEJIbHAA U BA3Kas TULIMHA, MOITIOIAIIIAA BCE 3ByKU. EE omry-
AT Ha ce0e aOCOIIOTHO BCe, KTO MocelnaeT 310 Mecto. CJIOBHO
caMo BpeMms 37IeCh 3aMUpaeT U UAET ropasao Oojee pa3sMepeHHO
Y JIEHUBO.



Puc. 49. Borroaapa [130]



Puc. 50. BorroBaapa [132]



Puc. 51. BorroBaapa. Meranutsi [131]

[Monasnsioriee OONBIIMHCTBO JTIOEH UCTIBITHIBAET 37I6Ch YMU-
POTBOpPEHUE, YIVMBUTENIbHYI0 BHYTPEHHIOI TUIIWHY U CIIOKOW-
CTBHE — OILYILLEHHS, UCTIBITBIBAsI KOTOPBbIE UEJIOBEKY XOYeTCs
OCTaTbCsl B 9TOM MecTe KaK MOKHO JoJiblie. D10, 6e3yCIOBHO,
OJTHO 13 caMbIX cliIbHBIX MecT Ha CeBepe Poccuu. [Tpuuém Bee-
ro B aHe e3fpl oT CankT-IletepOypra.

Uro kacaetcsi Ce0B U IPYTUX MErajJuTOB, KOTOPBIX Ha rope
MHOKECTBO, JI0 CHX MOpP IO KOHLIA HEM3BECTHO KTO M KOrJa MX
cosnait. MccnenoBanus Topsl ObUIH JIUIIH TOBEPXHOCTHBIE, U UX
OTHECIIY MPeNOoNI0KXUTeNbHO K V—VI ThicsIueneTusam 1o Haen
3pbl. Ho npsiMBIX MOATBEPKIEHUI STOMY HET.



ABTOp, Alekcanap MaraHueB BbICKa3aJl CBOe OTHOIIIe-
HHe K ceiiiam BorToBaapsl u Kk ceiijiaM, B 11eJIOM, B KHU-
re [6]. OH1 HM B KOEM 00pa30M HE OTHOCATCS K CO3JIAaHHIO X
caamMaMu, a IpUHAJIeKaT K MPEACTABUTENSAM JAPEBHUX LIUBUIIN-
3aIiil, KOTOpPbIE CTPOWJIM WX ISl JISYeOHBbIX LIeNIeH, 3alUTHBIX
u sHepretuueckux. Mi3smenenue yactotsl lllymana, siBrstionieincs
OCHOBOM (DYHKIITMOHUPOBaHMSI TOJIOBHOTO MO3ra, nocyie Becemup-
Horo [lotona Ha 3emse ot 9,2 I'y 1o 7,83 I'11 npuBeio K KU3HEH-
HOW HEOOXOAMMOCTH IMPHUCITOCOOICHUSI K 9TOH HOBOM YacToTe.
WznyuyeHue nupaMugamMu U ceiaMmu yabTpa3ByKa MocClie Mbe30-
sdekTa Ha KpUCTaIax KBapIia v KBapIuTa, ObLI HEOOXOIUMO
1UIs1 Ie4eOHBIX ¥ 03[I0POBUTEIIbHBIX LIEJIEH /17151 TPUCTIOCOOIeHU ST
K HOBBIM YCJIOBUSIM.

D30TEPUKU CUUTAIOT TOPY MECTOM PacCIOIOKEHHsI MopTaia
B uHble Mupsl, a HJIO — cymHocTsAMU U npuliebliaMy 13 ma-
pajLienbHbIX MUPOB. Kaxaplil ro (M He OTHOKPAaTHO) OYEBUALIA-
MU (PUKCHPYIOTCSI MHOTOUUCIIEHHBIE CBETSINMECS] OOBEKThI HAJl
ropou u 1eisie ackagpuwisk HJIO, neuramomnpecs Kak B XaOTH4-
HOM, TaK U B YETKOM 3aKOHOMEpPHOM ropsiike. VX Buaen npax-
TUYECKU KaXIbIil MECTHBIH KUTEJb MOCENKA [ MMOJIbI, pacnosno-
xeHHoro Henonaneky. [lostomy HJIO 31ech — 00bIuHOE SIB-
JIeHHe.

JHepreTUKa y ropbl HeBePOSITHO MOIIHAS U MOJIOKHU-
TeJbHas. U e€ olymaiot gaxe Te, KTO He BblAesieMcst 0co00i
YYBCTBUTEJIbHOCTBIO K T€OMAarHUTHBIM AHOMAJIMSIM M Te€0Maro-
TeHHbIM 30HaM. MOXeT ObITh OHa CBSI3aHa C OCOOCHHOCTHIO MH-



HEepaJIbHBIX MOPoA, o0pasyoimux ropy. B e€ ocHoBe KBapIyThI
Y KBApIUTO-TIECYAHUKH.

351ech MOCTOSTHHO (PMKCHPYIOTCSA aHOMAJIbHbIE H3MeEHe-
HHUSI B padoTe 3JEKTPOHHOr0 OO0OPYIOBAHUSI, HAPYUYHBIX
KBapIIeBbIX YaCOB, IU(GPOBHIX poTOAITIAPaTOB ((PUKCHPOBAIUCH
OTKa3bl paOOTHI NEKTPOHHON MaMSITH YCTPOMCTB).

Ho ropa Tak:e BIuseT He TOJIBKO Ha armnaparypy, HO ¥ Ha JIIo-
Jei. Y HEeKOTOpbIX HEOKUJIAHHO OTKPBIBAETCSI HOCOBOE KpO-
BOTE€UEHUE, HEKOTOPbIE TEPSIOT OPUEHTALMI0O B MPOCTPAHCTBE,
a y OOJIBIIMHCTBA BO3HUKAIOT BUIICHUS U CIyXOBbIE TaJLTIOLH-
Haiu. HekoTopele TypuUCThl PU3HAIOTCS, YTO MPUHUMAIIU pe-
IIEHUE O MOCEIIEHUH TOpbl, BUJs €€ BO CHAX W CIblla €€ 30B,
HO IO 9TOr0 HUYEro O HEH HE 3Had.

Bepcuii u nerenn Bokpyr ropel BortoBaapa ceromts ObITyet
MHOKECTBO, HAYMHAsI OT CYryO0O HAy4YHBIX 1 3aKaHUMBas (paHTa-
cruueckumi. Jlaxxe 0OBIYHBII KOMIIAC 3/1eCh HHOTIa HAYH-
HaeT BpaTh.

Ho camas miaBHas TalHa ropsl, K KOTOPOW CTPEMATCS TypH-
cthl — «JlecTHua B He60». TprHaaLaTh CTyNeHer BhIpyOsie-
HBI B CKaJle ¥ BeOyT K I1yOoKomy oOpbIBy. PacckasbiBaioT, 4to
B CTApOJaBHNE BPEMEHA JIECTHUILY BEHUYaJl OTPOMHBII KAMEHHBIN
TPOH, Ha CIIMHKE KOTOPOr0 KPacoOBAJICSA PUCYHOK, HAIIOMHUHAIO-
i co3se3aue bonpion Mensenutsl [ 125]. Boccenats Ha Tpo-
HE MOIJIM TOJIKO M30paHHbIe JIOIHU, 00JaJalolue CaKpaibHbI-
MU 3HaHUsMUA. Bo BpemeHa GOpbhOBI C SI3bIYECTBOM TPOH C TOPBI
CKMHYJIM, a TOTOM OH ncye3. [loucku ero apxeonoramu XX Beka



YCIIEXOM HE YBEHYAJIUCh.

Puc. 52. T'opa BorroBaapa. Jlecthuia B He6o [122]



Puc. 53. BorroBaapa [132]

Kak BuIHO M3 mnpuBeeHHBIX (oTtorpaduid, COOPYKEHUS
Ha rope BorroBaapa pa3pyuieHsl. CylecTByeT HECKOJIBKO Bep-
cUll paspyilieHus: MereoputHasi, Bcemupnsbiii [loton u BOWHBI.
[IpuBenennbie B pasnene «lIupamuael B JpeBHUX KOOEKCaX»
MPUMEPBI CBUJIETENILCTBYIOT O BOMHAX HA IJIaHETe 3eMJIS C JKU-
TEJISIMUA APYTUX IJ1aHeT. MOXHO MPeanoyiokuTh, YTO ITUM CO-
OpyXeHUsIM, Takke, Kak 1 Ha KoibCckoM nonyocTpoBe — He Me-
Hee 12 — 20 TeicC. JieT.

[1pu B3MIIs1/1€ HA HEKOTOPBIE CEMJIbl, BOSHUKAET COMHEHUE, UTO
9TO TIOCTapaiach MPUPOAA, — OUEHb YK MPUIYIJIMBO U HEOOBIU-
HO Bce 3TO BHIIAAUT. [I03TOMY, BO3MOXHO, OTPOMHbBIE TJIBIOBI,



HEKOTOpbIE U3 KOTOPBIX M0 BULY SIBHO OOTOYEHbI UJIM POBHO Cpe-
3aHbI, — JICHCTBUTE/ILHO JI€JI0 PYK APE€BHUX IHMBUJIH3AIMIIL.

BTOpI)IM 1o HCO6I)I“IHOCTI/I ABJICHUEM ABJIAIOTCA CKPYUCHHLIC
cyxue aepeBbs. Ellie 31ech €CTh KaMeHHBbIH K0J10/1ell, KAMeH-
Hasl JIeCTHHIIA B He00 1 amcurearp.

Puc. 54. BorroBaapa. Kamennsiii konogerr [121]

O sBIeHUsAX U COOBITUSAX HA TrOpe TOXKE XOOUT MHOTO HCTO-
puii. KTo-TO yTBepX)kaaer, 4To TyT ocodasi SHepreTuka. Kro-
TO u3JieunBaJcsi ot 6oJie3neii. Kro-ro sBuaea HJ10. YV npy-
TMX BBIXOIWIA U3 CTPOs BCs TexHUKa. CyeBepHbIe JIIOIA CUMTa-
10T, YTO 371ECh COCPEIOTOUYEHHE 3JIbIX CHIL. A 9KCTPaceHCH yTBep-



JKIAIOT, YTO 3[1eCh OCOOEHHO CHJIbHasA CBsA3b ¢ KocMocoM. Cio-
Jla IPUHATO TIPUHOCUTH Japbl, Ja0bl Topa TeOs MPUHSIIA, a TOo-
TOM OTITyCTHJIa. MHOTYE TIPUBO3AT CIO/Ia JICHTOUYKH, YTOOBI T10-
BECTUTh Ha JIEpPEeBO B KayecTBe Aapa. MOXKHO MPUHOCUTD KOJIO-
KOJIBYMKH.

[TpoMe:xyTOUHOH, HO HEOOXOAMMOM IIEJIBI0 TYpPHUCTOB, SIBJIS-
etcs iepeBeHbka ['MMOJIBI, OTKy1a B Macce CBOSH M HAUMHACTCS
NyTh Ha camy ropy.

[Mocne noxbeMa HyKHO ITPOUTH ellle HEKOTOPOE BpeMsl, YTOObI
HavaJIM IONaJIaThCs Te CaMble YIMBHTEJIbHbIE JepeBbsa. Heko-
TOpBIE IOPaXAIOT BooOpaxeHue. Kakne-1o CKpydeHs B y3el, Ka-
KHMe-TO pacTyT BHU3 MAaKYIIKOH, JAPYrde MOXOXKH Ha CIPYTOB,
Y BCE JIbICBIE, CYXHe ¥ OECKOHEUHO MpeKpacHbie!



Puc. 55. [lepebst Ha rope BorToBaapa [132]

MecTHbie KUTEMU OOBSCHSIOT CTPAHHBIN BUJL IEPEBHEB BO3-
JEVCTBUEM MTPUPOIbI: HA TOPE 3UMO CUJTbHBIE BETPA U TSKEJbIiA
CHET, KOTOpbIe «ChEHAl0T» KOPY U BCSYECKH HAKJIOHSIOT BET-
ku. OJTHaKO yueHbIe y:Ke JaBHO OIpeIe UM, YTO BHEITHHE
IHepreTHYecKHe M MArHUTHBIE MOJISA CIIOCOOCTBYIOT TaKO-
MY «HENPaBUJIbHOMY» POCTY.

Bot Heckonbko oTorpaduii ¢ caMbiMK 3alTOMUHAIOIIUIMUCS
JPeBECHBIMU SK3EMILISIPaMHU.



Puc. 56. BorroBaapa. CkpyueHHoe nepeBo [132]



Puc. 57 BorroBaapa [130]

Cama ropa BorroBaapa npezacrasnsier coOoi 11aTo, ¥ Bblga-
IOIIelcs BepXyIIKA TyT HeT. M B LieHTpe IiaTo 00pa3oBajcs
poBaJi ¢ 0OJIOTIIEM B 0OpaMJIeHUH cKall. Bce BMecTe BHITJISAUT
JENCTBUTENIHO KaK amMuTearp, 0OUeHb HEOOBIYHO. DTOT POBAI
OOBSCHSIIOT 3eMJIETPSICEHIEM MHOTO-MHOTO JIET Ha3al.

Pa3 B rony Ha rope TpaaMIIMIOHHO COOMPAIOTCS CaMble aBTO-
pUTETHBIE KOJIYHBI M Maru co Bcer Poccuu. YUto ux ciona Bie-
4eT? YYaCTHUKY NOJOOHBIX COOPOB TOBOPST, YTO OOJIbIIIE HUT/E
B Poccry oHM He MCTIBITHIBAIOT CTOJb TECHOTO KOHTAKTa C KOCMO-



com. o croBam 3KCTpaceHCcOB, SHEPreTUKa ITOro MecTa HeOObI-
YaifHO BBICOKA, OHA MOJMUTHIBAET UX BHYTPEHHUE CHJIbI, CJIOB-
HO MOUIHBbIM akkymysasaTop. OHM HasbBalOT BorTroBaapy «aky-
MYHKTYPHOW» TOYKOM, Yepe3 KOTOpYIO IIaHETa, CJIOBHO Yepe3
AHTEHHY, OCYIIIECTBIISIET SHEProMH(pOPMAIIMOHHBIN OOMEH C KOC-
MocoMm. [IpoBepuTh 3TO AOBOJBHO CJIOKHO, U OCTA€TCsl TMOBE-
puTh MpodpeccuoHaiaM Maruu Ha coBo. Ho He UCKITIoueHo, 4To
U JpeBHUE OOMTaTeIM ITUX MECT MOIJIM 3HAaTh O HEOOBIYHBIX
cBoiicTBax ropsl BorToBaapa.

B oryerax HECKOJNBKUX IKCHOETUIMI MOXHO HAWTH HEMAJIO
OMUCAaHWI TOTO, KaK HaOM0Aalach OJHOBPEMEHHasi OCTaHOB-
Ka HApYYHbIX YaCOB CPa3y y HECKOJbKUX WIEHOB IKCHEIU-
1uH, B IM(POBbIX (poToanmapaTax BAPYT OKa3bIBATUCH IEPENOI-
HEHHbIMU «CBEXHE» (DIIIIII-KAPThl, Y HEKOTOPBIX HCCIeAOBaTe-
Jiell HAYMHAJIOCh HOCOBOE KPOBOTEUEHUE, JIIOAW HEe MOIJIM Yaca-
MU BBIMTH K XOPOIIIO BUJUMOM 11EJIH.

B okTsa6pe 1988 roga BorToBaapy mocermja y:xke mejias
«ckaapmiabs» HJIO. Kak coo0man MHOrOYKCIeHHbIE CBU-
JeTev, JBWrajlach OHa HaJl TOPOM, OBICTPO MEHsIsl B3auMOpac-
nonoxkenue. [Ipu 3TomM HeKOTOpble U3 OOBEKTOB, TIO CJIOBaM Ha-
Omonareneit, ucuesaau npsMo Ha raszax. Kpome toro, crpanHas
JeATeNbHOCTh B HeOecax BbI3Bajla HapyIIeH!s B pad0Te MarHUT-
HBIX KOMIIACOB.

CrpanHoe coobiieHue B cepeauHe 90-x TOOOB TOCTYIH-
JIO OT TPYIIBl MOCKOBCKHUX TYPUCTOB, KOTOpbBIE CJIbIILIAIN
«CTpaHHbIE MIEJKAIINE 3ByKH, UCXOAUBIIME OT KaMHen». OH1



HE YCIIEJIM [Ja)Ke TOJIKOM HCIIyTaThCsl, KaK YCJBIAINA «CTPaH-
HOE XKYXKaHUE», KOTOPOE «UCXOJUIIO OTKYA-TO CBEPXY, KaK €C-
71 OBl TaM KPYXKUJICS TPOMAJIHBIN (heiiepBepK

3nech, Ha BorTOBaape MHOro ceil10B. ABTOp aHAJIU3UPO-
BaJI M CUCTEMATU3UPOBAJ celjibl B cBoel KHure [6]. Celiapl pes-
CTaBJISIIOT COOOM OOMBIITNE KAMHH, COAEPIKAIIMe KBapI], yCTAHOB-
JIEHHble Ha HeOOJbIIIME MOACTABKU U Jlajiee Ha MOIIHOE KaMeH-
HOe OCHOBaHMe. [/ IefCTBYIONIMX CeI0B 00s3aTe/IbHO HaJU-
4yKe BOABl B BUJIE Ha3eMHbIX WJIM NOA3eMHBIX pek. Hacrosammii
Cei]] YCTAHOBJIEH B MeCTaX TEKTOHMYECKUX pa3JIOMOB U B Me-
crax cwibl. biarogapsi 5ToMy, OHH MOTYT M3BJe4Yb U3 3eMJIH
OrPOMHYIO MOIIHOCTb, IIPEBBIIIAIOIIYI0 MOILIHOCTb 3Ty YEHHU ]
Connia Ha enununy miomanu. Ceiapl 3(pHEeKTUBHO U3TYYaloT
HU3KOYACTOTHBIE U YJIbTPa3BYKOBbIE BOJIHBI. [J1aBHOE MX Ha3Ha-
YeHue — BO3/IENCTBUE 3BYKOBBIX BOJIH Ha YeJIOBEKA C LIEJbIO Jie-
YeHUs U IPUCHOCOOIEHNS K HOBBIM YCJIOBUSIM TIOCIIE TIJIaHEeTap-
HoM KaracTpodsl. Kpome Toro, oM nepesaoT IHEpruio B CTOpo-
HY BBITAHYTOM (POPMBL. ABTOPOM PacKpbITa 3arafka yCTOM4nBO-
CTU HEYCTOMYMBO MMOCTABJIEHHOIO OCHOBHOTO KaMHs cerpaa. Pac-
KPBITHI IIPUYMHBI IPUMEHEHU S PA3HBIX MATEPUAJIOB. PacKpbITHI
NPUYMHBI BBIXOJA U3 CTPOSI JEKTPOHHOM amlnaparypbl U 3acBe-
yuBaHus (pororpaduii BOnmm3uM ceios. Bee

9TO nucaHoe B ero kuure [6]. EcTpb y ceioB U Apyroe npea-
Ha3HaueHUe: KOMILIEKCHl MHOTMX CE/I0B 00bEIMHEHBI B €JMHYIO
CETh 3aLUTHI OT 3eMJIETPACEHUI U Ipyrux KaracTpod. BeisiieH
neprof, 3pPEKTUBHOrO ACUCTBUSA U NEPUOJ pa3pylUICHUs1 3TOU



CEeTH.

Bor muenne uccaenonarest, Oxcannl JIroTroBoi [121].
Haxe mo ¢ortorpadgusaM XOpolio 3aMEeTHO, YTO KaMeHHbIe
rIbIObI, pa3Opocannbie Mo BepmuHe BorroBaapsl, ka3a-
Joch Obl, MPUPO/I0ii, KAK-TO YK reOMeTpPHUYeCKH, BEPHO,
yJI0:KeHbI Ha ¢cBOM MecTa. Eciu 6ojiee neTaibHO MCCIIeIOBaTh
ropy BBUIOXKEHHBIMUA Ha HEW MerajMTaMu, TO MOXHO OOHapy-
KWUTh JIECTHUITY U3 TPOMA/IHbIX KaMHel. bbiBaJible My TelecTBeH-
HUKH Ha3bIBAIOT 3TU PyHHHI aMm¢uTeaTpoM. UyTh B CTOPOHE Jie-
KUT MHOTOTOHHBI METaJIUT, U3 KOTOPOTO aKKypaTHO BBITIMJICH
NPSIMOYTOJTBHBIN KycOK. [IpruyemM XopoIo BUIHO JIMITHHUI MPO-
1. [71515 Ha MUCTHUYECKYIO TOPY MO/ TAKKUM YIJIOM, MOXHO 3a-
METHUTH €Ille MHOKECTBO MEJIOUEN, C/IeJIaTh JJOTMUYECKUI BBIBOI.
Ha BorToBaape uMerOTCsl TpeBHUE METATUTHI, 0Opa30BaBIIIHE
CBOE0Opa3HbIii KAMEHHBIN TOPO/I, KOTOPbI Pa3pyIlInIo caMo
BpeMs, WK, KEM-TO BeioMasi CHIa.



Puc. 58. Ha rope BorroBaapa [121]



Puc. 59. Ha rope BorroBaapa [122]

IIpocTpaHCcTBO BOKPYT ceii/1a CYNTANOCH CBSILEHHbIM,
€ro HeJb3s1 ObLJIO HANPACHO TPEBOKUTH. I KakI0u ca-
aAMCKOM CeMbU WJIM POJIa CYIIECTBOBAJIM CBOU CEWIbl, HO ObUIN
Y TaKue, KOTOPBIM MOKJIOHSUIUCH 1ieJIble ceieHusl. MHorue aBTo-
PbI CBSI3BIBAIOT CEH[IBI C KYJBTOM MpPeAKOB. MHOXECTBO JIereH T
Y CKa30K PacCKa3bIBAIOT O MPOUCXOXKIECHUM CEUJOB, KaK O BHE-
3aITHOM TPEBpAIlIeHNH JTIOJel B KaMeHb. BO3MOXHO, 3T0 00BsIC-
HsIET aHTPONOMOP(HbBIE YEPThl MHOTMX CJIOKEHUI B BUJIE «TOJIO-
BOK» U «HOXEK». CelJibl CTAaBWJIM B MECTaX MPOMBICJIOBOM JIesI-
TEJILHOCTU CAaMOB, Ha MYTSIX CE30HHBIX MUTPALIMIA OJIEHSI U MOP-
CKOTO 3Bepsl.



B Kapejuun u3BeCTHO TPH MeCTa CKOILUIEHHSI CEHI0B:
Ha octpoBax Ky3osa B benom mope (Kemckuil paiioH), Ha ro-
pe KuBakka B HanmoHanbHOM napke «Ilaanaspsu» (Jloyxckui
paiioH) u Ha rope BorToBaapa Hepasieko ot . Cykkozepo (My-
€3epCcKHil paiioH). Bce OHU BKIIIOUEHBI B CIIUCKU 0O0'HEKTOB
KyJbTypHOro Hacuaeausi Kapeanu B kauyecTBe KOMILIEKCOB
JPEBHUX CAaMCKHX CBATHIIHIL, JUISl YerO MPeJBAPUTETHHO Obl-
JI1 TIPOU3BEJEHbl 00C/IEI0OBAHUSl STUX MaMSATHUKOB CIelUalu-
CTaMU-apXxeo0JIoraMu Y MOJATrOTOBJIEHbI COOTBETCTBYIOIIME 3AKJIIO-
yenus1. K coxanenuio, B To Bpems B Kapenuu uccrnenobaresb-
CKOI'O OIbITa MO TaKuM OoObeKTaMm ObUIO HeaocTtarouyHo. Haum-
Has ¢ 2008 roga Kapenbckum HayuynsiM 1ieHTpoMm PAH B pam-
Kax psfla peaM3yeMbIX POCCUICKUX U MEKAYHAPOIHbIX ITPOEK-
TOB ObLTM OPraHW30BAHBl HAYYHO-HCCIIEI0BATEILCKIE IKCIIE/IU-
MY 110 0O0CIIeZIOBAHUIO TIPUPOJHOTO KOMIUIEKca ropsl BotToBa-
apa, IPUPOAHBIX U KYJIbTYPHO-UCTOPUUECKUX MAMATHUKOB be-
JIOTO MOps1, BKJII0YAs KyJIbTOBblE KOMILUIEKCHI C ceiiamu. B Hux
ydactBoBaiu apxeosoru u3 Hopserun u Illsenyu, asismomme-
Csl IPU3HAHHBIMU aBTOPUTETAMHU B JIeJie U3yUeHHs CAaaMCKUX Ta-
MATHUKOB. HECKOJIbKO HEOXKUIaHHBIM J1aXke JJIsi CaMUX MCCle-
JoBatesiell ObUTH pe3yabTaThl ux padoTel. Hu Ha oOcnenyembix,
HH Ha OKPYKAIOIINX TEPPUTOPHUSIX He ObLIO 0OHAPYKEeHO HH-
KaKHUX CJIe/I0OB HCTOPHYECKOro npedbIiBaHusi caamoB . Bo-
KPYI' KAMEHHBIX CJIOKEHUI He ObUIO HAlJJIEHO HUYEro, YTO FOBO-
pusIo OBl O TPAAUIIUY KEPTBOMPUHOIICHHIA.

Mhuenue nccnenoBarenei: «I'opa BorroBaapa ¢ ee okpecTHO-



CTSIMU SIBJISIETCSI [IEHHBIM MPUPOJHBIM U PEKPEAMOHHBIM 00'b-
€KTOM M 3aCJIy:KHBAaeT NPUCBOEHNUSI BLICOKOTO OXPAHHOTO
craryca naMsTHUKa npupoaul. [lo-apyromy o6crour geno
¢ KaMeHHbIMH cJIO;KeHusAMH Ha Ky3oBax. bojbmmHCTBO
U3 HUX HECOMHEHHO MMEKT PYKOTBOPHOE NPOMCXOXK/e-
HHe. Ho Ha miaBHBIN BOIPOC: KTO U 3a4€M MX COOPYXKasl — TMO-
Ka YeTKOro OTBETa HeT. BONBIMHCTBO CHEIMAINCTOB CXOAUTCS
BO MHEHHUH, UTO CPEJHEBEKOBbIE KAMEHHbIE COOpYykeHus B be-
JIOMOpbE — AEJI0 PYK OCEJIOr0, 3aHMMAIOIIErocsi MOPCKUM IPO-
MBICJIOM HacesieHus, T.e. moMopoB. He uckiovaercs: 3auMcTBO-
BaHUE TOMOpPAMU TPAJUIIMIA CTPOUTEIHCTBA KAMEHHBIX COOPY-
KeHuil y OoJiee paHHEro OXOTHUYbe-phIOOJIOBHOIO HACeJIeHUsI
stoil Tepputopur Kapenmu. [Ipu oOcieoBaHUM CHICTIMATUCTBI
BBISIBUJIU, YTO MHOTHE COOPYKEHHUSI UMEIOT SIBHO XO3SIIICTBEHHOE
WM ObITOBOE Ha3HAYCHUE.

Muenune npocgeccopa MI'Y A. /I. Konaparosa [107].
HekoTopble mMeranuTtel, — 3T0 CBOeOOpa3Hble HU3KOYACTOTHBIS
reHepatopel. B HHX HMeIOTCS aKyCTHYeCKHX KoJieOaHmsl,
Om3KuX K WH(Pa3ByKOBbIM. OHU OTPUIIATEILHO BIIMSIOT
Ha YeJIOBEKA U IPY IJIMTEIbHOM BO3JEUCTBUM HA OPraHU3M BO3-
HUKAIOT SMWIENTUYECKUE MPUIAJKU, BO3MOXEH U JIETATbHBIN
ucxon. ’KuBotHsle n3berator nonoOHbIX MecT. [Ipr coOTBEeTCTBY-
IOIIEM PACIIONIOKEHUH, KBAPLIEBbIE METaJUThl TeHEPUPYIOT Ha-
NIPaBJIEHHbIA MYYOK BBICOKOYACTOTHBIX KOJIEOAHUI, MOMYIUPO-
BaHHBIX 3BYKOBOM 4acToTol okosio 23 I'i. /ljasi rapanTupo-
BaHHOI (POKYCHPOBKM NMOTOKA M3JIy4eHNsI IPUMEHSIOCH



rpynmnoBoe pacmnojio:keHue B Bujae amdurearpa. Takoii
KOMIUIEKC, YCTAHOBJIEHHBII B CTpaTerMUeCKd BaKHOM MecCTe,
MOT KOTJIa-TO BBITIOJHATH (PYHKIIMIO 00€BOM YCTAHOBKHU MYYKO-
BOro opyxus. [IpenBuas CKeNnTUUECKy0 PeakIMIo OMIOHEHTOB,
IpoIly 0OpaTuTh BHUMAHUE Ha PACTIONIOKEHUE METATMTHUECKUX
KOMILJIEKCOB 10 KPUBOM JIMHUU OT 3€JIEHOT'O MbICa, [0 TPaBEPCY
yi. CkasibHOM, 10 T'Opennoit ropel U MEraJIuToOB KOMILIeKca «Bo-
ponuii Kamenb». HaHeceHHble Ha KapThl MErajuThl 0OpasyioT
MOYTH WEATIbHYI0O CKOHLIEHTPUPOBAaHHYIO B 1ieHTpe Kosbckoro
3ayuBa Ayry. Bce BEKTOpBI CXOASTCS B OHOM TOUKE . AHAJIOTHY-
Hble PacnoJio:KeHus1 «aM(puTeaTpoM» UMEKTCS He TOJIb-
KO B peruoHax Ckanannasum, Ho 1 B Kapesnn (komiiekc
BoTTroBaapa) u Punnsaaauu (XenbcuHku). Haiei skcrieguim-
eil ObUT 0OHApYKeHbI OeperoBbie MerajJuTu4ecKne KoM-
IUIEKChI, COCTOSIIIIME U3 IIETIOYeK KaMEHHBIX, IPY3HI Ha OT/IH-
BE€ M OFPAaHMYEHHBIX BAJyHAMH Ha IOJCTaBKaX, YCTAHOBJICH-
HbIX HA/l KBapleBbIMH >KHJIAMH HA BbIX0/1aX TEKTOHUYE-
ckux nopoj. [TonoOHbIe MeraIuTUYecKre CoopyXeHHusl OOHa-
pykeHbl B akBatopuu Konbckoro 3aivBa, B yCThsIX pek YmoOa,
Bapsyra u HMokonsra. CrienquaivcThbl 1o MpOMBIIIJIEHHOMY Pbl-
OOJIOBCTBY CKJIOHHBI CUMTATh UX OOBIYHBIMH YJLTPa3BYKO-
BbIMHU NPUMAHKAMHU JIJIsI PIOHBIX KOCSIKOB, XOTS TpeOyIOT-
Csl CrielMasibHbIe UCCIIEIOBAHUS /1JTs1 SKCTIEPUMEHTAILHOTO TOJI-
TBEPXkJIEHUs 310U Teopuu. [Ipyrum pernonam Poccum nosesno
B 9TOM OTHOIIIeHnH 6osbitie. ToJbKOo KapejbCKOMY KOMILJIEK-
cy BorroBaapa 3a mocjieHie NATH JeT ObLIN MOCBSIIeE-



HbI JIBeé KOMILIEKCHBIX 3Kcnequnuu. Vccnenoparenu cpasy
OTMETWJIM PAJl AHOMAJIMKU B palloHE MerajuToB. llepeBbs, Kak
U Ha MypMmaHe, MpeuMyIeCTBEHHO MPUYYIJIMBON MCKPUBJICH-
HoW (popMbl. OJTHOBPEMEHHO OCTAHABJIMBAINCH HAPYUYHBIE YaChI,
y MHOTHMX [IJIO HOCOBOE KPOBOTEUEHHE, JII0/IA HE MOIJIM YacaMu
BBIMTH K XOPOILIO BUAUMOU LIEJH.

OTKpBITHIE CHJIOBBIE JIHHUH CEW/I0B SABJISIOTCS 00beK-
THBHOH peajibHOCTbIO. /lIMHA M3BECTHBIX HAM CHJIOBBIX
JMHHI COCTaBJISIET OT HECKOJbKHX METPOB /10 J1eCATKOB
KHJIOMETPOB.

BeinosnHena kjaccuduKkalys CeMIOB M MX  COYETAHUU
He 1o Macce, popMe, LIBETy, KOJMYECTBY MOJICTABOK, KaK pa-
Hee, a UMEHHO 10 (PYHKIIMOHAJIBHOMY Ha3HaueHuio. Pe3ynbTarsl
BBITIOJIHEHHBIX VICCIIEIOBAHUI ObLITH JTOJIOKEHBI Ha ceKimu Pyc-
ckoro reorpacduueckoro oodmiectsa B 2010 u 2011 rogax. Uc-
CJIEIOBaHMS TIOKA3aJId, YTO O 3HAYMMOCTU CEJla U €ro aKTUB-
HBIX HAIPaBJIEHUH B CEMIOBOM KOMILJIEKCE YaCTO MOXHO CYAUTh
o ¢popMe U Macce ceraa. 1o BrnosHe jornyHo. Ecnmm npen-
TIOJIOXKUTh, YTO €€ HeU3BECTHbIE COBPEMEHHOUN (PU3MKE MO
BCE K€ MOAUMHSIOTCS YK€ U3BECTHOMY TOM K€ (PU3MKE 3aKOHY
COXPaHEeHHUsI FHEPTUU, TO MOKHO CeJaTh BbIBOJ O TOM, YTO HA-
NPSKEHHOCTH CHJIOBOTO MOJIS, TH00 3HAYMMOCTh MPOU3-
BO/IUMOIO CeiJ0M JE€HCTBHS NMPSIMO NPONOPIHOHAIbLHbBI
ero Macce u pazmepam. ViMeHHO STUM OOBSICHSIETCS], YTO MHO-
rve HanboJiee KPynHbie MerajJnuThl pacnoo:KeHbl He B HH-
3HHAX, IJe OHH JOJKHbI ObLIM Obl HAXOJUTHCSI MPH HX



CJIyJallHOH YCTAaHOBKeE JIEJHIKOM, a4 HA BePIINHAX, [IEPETH-
6ax pesnbeda 1 IPyrux BO3BHIIEHHBIX, XOPOIIIO BUIUMBIX C Pa3-
HBIX CTOPOH U K TOMY € I'€OaKTHBHBIX TOUKax. B pesysnbrare
u3yuyeHust POpMbI M B3aUMOPACTIONOKEeHU I CEIIOB OblIa BbIBU-
HyTa FMIOTE3a O TOM, YTO HEKOTOPbIE ceibl (popMUPYIOT, TIpe-
00pa3yloT WK HAINPABJISIOT HEU3BECTHOE CHJIOBOE ITOJIe, KOTO-
poe CBSI3BIBAET UX C JPYTMMHU aKTUBHBIMH JIEMEHTaMU CEJI0-
BOTO KOMILIEKCa. ITO CHJIOBOE MoJe pacnpeeeH0 HepaB-
HoMepHO. OHO, KaK NMPaBHUJI0, CKOHIIEHTPHMPOBAHO U Ha-
NMPaBJIEHO B CTOPOHY «BBITSIHYTOCTH» Macchl ceijia. Takoe
CKOHIICHTPUPOBAHHOE CHJIOBOE TIOJIe 0Opa3yeT Haubosiee MOIIl-
HYIO CHJIOBYIO JINHUIO, CBSI3BIBAIOIILYIO CEHJIBI TI0 CAMOMY KOPOT-
KOMY PACCTOSIHUIO MEXAy HUMH. BBHIOTHEHHbIE HCCIlIeIOBAHUS
MIOKA3aJI1, YTO CUL080€ NoAe U CUN0BbLE NMUHUU OOBEKMUBHO CY-
uecmayiom, cmaouabHbl U COXPAHSION C60€ HANpaeneHue Kak
MUHHMYM B TeUeHHE HECKOJIbKUX JIET (2 BEpOSITHEE BCEro, B Te-
YeHHe MHOTUX TBICSY JIET CO BPEMEHU CO3/IaHUs CEUIOB U Ceil-
JIOBBIX KOMIIJIEKCOB).

CeiiioBble KOMILIEKCHI (DYHKIIMOHHPYIOT U B HACTOS-
mee Bpems. [loaTomy HeT HUKaKOW HEOOXOAMMOCTH B IIPUMHU-
TUBHOW MCKYCCTBEHHOH «aKTUBAIUN» cei1oB. OCHOBHBIE Pado-
yKe HApaBJIeHUs] CEH0B aKTUBHBI. AKTUBHBI POBHO HACTOJIb-
KO, HACKOJIBKO B 3TOM ecThb HeoOxomumocTb. COTHHM ThICSHY,
BO3MOXXHO MUJUTMOHBI YCTAHOBJIEHHBIX METraJUTOB, OTPOMHBbIIA
apeaJt pacipoCcTpaHeH! s, MHOTOKUJIOMETPOBAsI MPOTSIKEHHOCTD
CWJIOBBIX JIMHUW, TUMOBBIE JIEMEHTBI, CXOKECTb KOHCTPYKIIUHU,



HEeoObIUHbIe, HO TIPECKa3yeMble CBOMCTBA, a TaK:Ke Hampas-
JICHHbI€ CHJIOBbIE MOJISI Cel0OBbIX KOMILIEKCOB HEONpPOo-
BEP:KHMO JI0Ka3bIBaeT cyliecTBoBaHue B paionax Ka-
peann, Mypmana, Jlenuarpaackoi odJactu, CeBepHoro
VYpana, CkangunaBsum, Ajasicku, Cesepnonnt Kanaabl, Cu-
OupH U JPYruX CeBEePHLIX PernoHax IJIAHETbI MOI[HOMH
BBICOKOPa3BUTOI IMBUWIN3AIUH, CJ€eAbl KOTOPOH MOKeET
YBH/IETH JII000H HeNpPeAB3SThIH HCCJIEI0BATE b .
HccaenoBareasb B. Mu3un [111]: «Psgom c celinamu mpo-
SIBJISIIOTCSL TIPOOJIEMBI € (POTO U BUJICO TEXHUKOM, MHOT/IA 3aCBET-
ku Ha (poTorpadpusix». B o0cHOBHOM ¢ og0OHBIMU (DOKYCAMH UC-
cienoBarenb B. Mu3MH CTONKHYJICA Ha IJIATO CEUIOB Ha rope
BorToBaapa. BeposTHO, 3TO BCE CBSI3aHO C TEM, YTO KOMILIEK-
ChI PACIIONarajiuch B TaK HA3bIBAEMbBIX «MECTaX CHJIbI», MECTaX,
IJie TPOSIBJISUTUCH HEOOBIYHBIE CBOMCTBA 3eMJTH, CBSI3aHHbIE C €€
reojioruyeckuMm crpoeHreM. Ha dpororpacpusx nadiaoaaer-
cs1 [IBETHOE CBeYeHHe BOKPYT OTJeJbHbIX MeCT ceiijia. 1o
CBEUeHME MMeeT OJIMKU WJIM 30HBI XKEeJITOBATOTO, KPACHOBATOTO
U JIpyTUX 11BeTOB. JJOBOJIBHO YacTO Ha MJIEHKaX, OTCHSTHIX B Me-
CTax CKOIUIEHUH CEUJIOB, MOSBJISAITCSA «3aCBETKW», HAIIPUMED,
Ha rope BorroBaapa. [IpencraBiser unTepec B3IVIAHYTh HA Ma-
THIO0 CEMOB C MO3UIMI COBPEMEHHBIX 3HAaHUU O IPUPOJIE U Ye-
noBeke. B nepByo ouepeib HEBO3ZMOKHO HE 0OpaTUTh BHUMAaHUe
Ha HEKOTOpbIE aHOMaJIbHbIE (PEHOMEHBI, CBSI3AHHBIE C CEMAAMU,
TaKKe Kak CyObeKTUBHbIC ONIYI[eHNsI HEKOTOPOro ncuxmye-
CKOT0 BO3/1eliCTBUS KaK O3UTHUBHOI0, TAK H OTPHIIATEJIb-



HOT0, CTPaHHbIE NP00JIeMbl, BO3HUKaKIIHE ¢ (hOoTO U BH-
J1e0 TeXHUKOIl, HHOT/Ja 3acBeTKHU Ha (pororpacpusx. B oc-
HOBHOM C MOJOOHBIMU (POKYCaMU UCCIIEIOBATENN CTATKUBAIOTCS
Ha IUIATO ceii/10B Ha rope BoTToBaapa.

Boze oTAeabHBIX CEHMIOB M BO3JIE KOMILJIEKCOB CEUIOB
HAOMOJA0TCsl OONACTH OTCYTCTBUSI PACTEHMM, <«JIBICBIE TO-
pb» [111]. 9T MecTa 4acTO CTAaHOBWJIUCH CAKPAJIbHBIMU TOYKA-
MU MHOTHX HapoJ0B Mupa. [JOBOJILHO 4aCcTO MOXHO BUAETh, UYTO
MECTa MO/ CEN/IaMU U PsIIOM HE 3apacTaloT MXaMH.

JIOBOJIbHO YacTO MOXXHO BHUJETh, YTO MeCTa MOJ ceiliaMu
U PsiIoM He 3apacTtaroT mxamu. KoHeuHo, B ciyyasix pacrno-
JIO)KEHHUsI CEI0B Ha CKajax 9TO BIOJHE OOBSICHUMO, HO, KOTa
CEeHJT CTOUT Ha TIOJTHOCTBIO 3apOCIiield CKajie M BOKPYT HEro 00-
Pa30BaHO HE 3apaCTaIoIlee TPOCTPAHCTBO ITO BHI3BIBAET MBICIIU
0 HEKOTOPOM BO3/IEWCTBUM.

Bripouem, ceitibl MOTYT OKa3blBaThb CTPAHHOE BO3JEHCTBUE
HE TOJIbKO Ha PaCTUTENIbHBIN MOKPOB, HO U Ha CKajbl. B Heko-
TOPBIX MeCTaX MOKHO YBH/I€Th CHWJIbBHO pa3pylIeHHbIe
CKaJIbHbIE Teppachl, I7Ie Ha OIHOM €JUHCTBEHHOM IIEJIOM Me-
CT€ OKa3bIBAETCS, IPUMOIHATHIA Ha TPU MOACTABKHU CEJl, BECOM
OKOJIO 3 TOHH.

Pa3bsicHenne qaet aBTop, Asiekcanap Maranunes . Ceii-
Jbl (POPMUPYIOT HECKOJIBKO BUIOB U3TyYEeHUI:

— uH(ppa3ByKoOBOE,

— HU3KOYACTOTHOE,

— YJIbTPa3BYKOBOE,



— c1aboe MOHU3UpYIoITee U3TydeHHe.

BnusiHue Bcex 3TUX BUIOB U3TYUYEHUI XOPOIIIO U3YUYEHO B CO-
BpeMeHHOU (usuKe. MIHppaHU3K0e 1 HU3KOYACTOTHOE U3JTy4de-
HUE HE MEUIAIT POCTY pacTeHWi. YJIbTPa3BYKOBOe H3Jy4de-
HHEe, HA000POT, CIJILHO BO3/1€CTBYeT Ha OKPY-KAIOILYI0
cpeay. MOIIHOCTb yAbTPa3ByKOBOTO M3TYYEHUS CHIIBHO MEHSsI-
eTcsl, OOJbIIIe THEM, U B HECKOJIbKO Pa3 MEHbIIIE HOUbI0, 3aBUCUT
OT COJIHIIECTOSIHMS M JIHEN PaBHOJECHCTBUSA. B oTaenbHble nepu-
OfIbl BpEeMEHH aMIUTUTYbI YJIbTPa3ByKa HACTOIBKO OOJIBIIIHE UTO
pas3pyliaercs cucteMa pocta pacteHuil. Kak pesynbrar, BOKpyr
CEeUJIOB He pacTyT MXM W Apyrue pactenus. O6nactb «o0Ibice-
HUs1» TOAYEPKMBAET U TOBOPUT B MOJIb3Y YJIbTPA3BYKOBOTO U3ITY-
YEeHHUsI, TaK KaK YJIbTPa3BYK BBICOKMX YaCTOT pPaCHpOCTpaHSET s
MPSIMOJIMHENHO, U aMIUIUTY/Ia CUJIBHO YMEHBIIIAETCSl OT PaccTo-
ssHUSI. VIMEHHO TIOSTOMY <«JIBICHIMF» OKa3bIBAIOTCS OJIVKaKIIIe
30HBI.

He Bcsikoe y/bTpa3ByKOBOE BO3JEMCTBUE OTPULIATEIBHO BO3-
JICVICTBYET Ha pacTeHus. Bce /1e10 B MOIIHOCTU YJIbTPa3BYKO-
BBIX KOJICOAHUI HA eTUHMITY TUIOIIA/IU, KOTOPYIO ellle Ha3bIBAIOT
MHTEHCUBHOCTBIO YJIbTPa3BYKOBbIX KoneOaHuil. [TpumeHsiemyio
B (bMBHOTEPATIEBTUYECKON U KOCMETOJIOTMYECKOM MTPaKTUKE UH-
TEHCUBHOCTb YJIbTPA3BYKOBBIX KOJICOAHUI YCIIOBHO TIOIPA3/IeIisi-
10T Ha:

— manyio (0,05—0,4 Br/cm?)

— cpeonioro (0,5—0,8 Br/cm?)

— 6oavuyio (0,9—1,2 Br/cm?)



B nmureparype [291] yka3biBaeTCs HHTEHCHBHOCTD YJIb-
TPa3BYKOBBIX K0JIe0aHNi, KOTOPasi IPUBOIUT K pa3pyiie-

2 2
HHIO pacTeHuil, 3Ta BeJuunHa — 6ojee 1 — 2 Br/em”.
[Ipu BO3/IEHCTBUM WHTEHCHBHBIX YJIBTPa3BYKOBBIX KoyeOa-

nuii Gonee 1...2 Br/em® HaGmomaercs 3(pdeKT, Ha3bIBaEMBbIil
yIbTPa3ByKOBOW KaBuTaivell. KaBuTallMoHHbIE My3bIPpbKH CO-
BEPIIAIOT MyJIbCUPYIOIIUE KOJIeOaHU s, TPUBOMAIINE K aKTUBHOM
JIOKQJILHOM CpeJibl U K pa3pyIlIEHUI0 CTPYKTYPbl pACTEHUIA.

Bosm3u MerajuToB HcciaeI0BaTeJH MOCTOSTHHO OTMe-
YalT OTKJOHEHHsT MarHUTOMETPOM OT eCTeCTBEHHOIo
¢domna [117].

Kpome OnONOKaIIMOHHBIX OTKJIOHEHWH, ceiabl BoTToBa-
apbl SBJSIOTCS M MCTOYHHKOM MArHNTHON aHOMAJIHMH
[111] — cTpenka koMIiaca BOKPYT 3TOro ceiia OyKBaJIbHO JIBH-
KeTcsl 1o Kpyry. fIBisiercs caM KaMeHb MarHUTHOW aHOMaJIu-
el WM TIPOCTO TOCTaBJIeH Haj Hel OCTaeTCsl HeBBISICHEHHBIM,
HO caM (paKT HABOAUT HA MBICITIb O TOPA3/I0 OONBIINX MO3HAHU-
SIX APEBHMX IIaMaHOB, B TOM YHMCJIE U O MAarHUTHBIX CBOMCTBAaX
3emun. BeposiTHeli Bcero oObsicHeHHe (DEHOMEHOB CelIoB Jie-
KWUT B CUHTE3€ HECKOJIbKUX HAIlPaBJICHUN — BO3/IEHCTBUH OCO-
OBIX TeOJIOTHUEeCKNX (DaKTOPOB, BJIMSIHMM (POPMBI U pacno-
JIOJKeHHsI HA NICUXHKY 4YeJioBeKa U npupoay . BrionHe BO3-
MOXHO, 4TO BO3JIEHCTBHE re0JIornueckux (hakTOpOB COUETATIOChH
C KaKMMHU-JTUO0 KOCMUYECKUMU puTMamu — pazamu JIyHsI, paB-
HOJZIEHCTBUSIMHU, MHOTO/IHEBHBIMH IOJISIPHBIMU 30PSIMHU, U CTIELH-
QJIbHO YCWJIMBAJIOCH CeMJaMU, KaK HEKUMH JOMCTOPUYECKUMU



TEXHUYECKUMHU YCTPONCTBAMHU.

BuojsiokannonHbie ucciaeq0oBaHusi, NPOBe/IeHHbIE KaH-
quaarom megunuacknx Hayk C. H. 3eeHIioBbIM y celijoB
pacrionioxkeHHbIX B paiioHe Ceitnosepa B JIoBozepckux TyHapax,
MO3BOJIMJIM BBISIBUTh HAJIMUME TaK HA3bIBAEMBIX «T'€OAKTHBHbBIX
30H» [118]. Bokpyr cenioB CylniecTBYIOT 30HBI JUAMETPOM 2.5
—3M, B KOTOpPBIX OTKJIOHSIIOTCSI OMOpPaMKH, HO O YeéM 3TO To-
Boput? Beero nuib 0 TOM, YTO KYJIbTOBBI KaMEHb PacIiojo-
JKE€H Ha MepPeceyeHn! MOI3EMHbIX BOIHBIX MOTOKOB UM O YEeM-
TO GOJbITIeM? BHOTOKAIIMOHHBIE UCCIIEIOBAHM ST TIO3BOJISIIOT yKa-
3aTh OTIMYME OT (POHA, HO OTJIMYHUS «Yero», CKa3aTh CJIOXKHO,
MOXeET ObITh peakIMd caMoro oreparopa Ha kamenb? Buosno-
KallMsl aKTUBHO WCHOJb3YETCSl MIPU UCCIEJOBAHUU METaJIUTOB,
HO OOBSICHEHHsI OTJIMUMIA TIOKa3aTeniei «oT (poHa» He CUCTEMHBI
U 4YacTto npotuBopeurBbl. Ho B Tak Ha3pIBa€MbIX aHOMAJIbHBIX
30HaX («MecTax CUJIbl») TaKKe BCTPEYAIOTCS] HE TOJIbKO CEUIbl,
HO UX «CIHYTHUKW» TYpUU, KAMEHHbIE MMPAMUIKU BCTPEUAIOTCS
He TOJBKO Ha pycckoM Cesepe u B Kanaze, Ho 1 Ha Ypase (B Tom
YKUCJie B U3BECTHOW MEPMCKOWM aHOMAJIbHOM 30HE, IJIe OHU pac-
TIOJIO’KEHBI B BEPIIMHAX BOOOPakaeMoro paBHOOEIPEHHOTO Tpe-
yrOJIbHUKA, 00pa3ysi reoMeTpuyeckyio ¢purypy) u B ['umanasx
[118].

Nccnepoarenu ceiioB U KOMIUJIEKCOB CElIOB Ha rope Bot-
TOBaapa yKa3blBalOT Ha OelleHoe KPyuyeHHe CTPeJIKH KOMIa-
ca [119]. MHorue celigpl Tam comepxkar KBapuut. Crnenmanu-
CTBI, BJIQ/ICIOIIHE METOIUKON «JIO30XOCTBA» MPUEXand 0Tpada-



TBIBAaTh M COBEPIICHCTBOBATH CBOU ITpreMbl B BoTToBaapel. OanH
U3 HUX MPUBE3 C COOOM CIIEIMaTIbHO N3TOTOBJICHHBIE POBOJIOY-
Hble paMKU. B3sB uX, OH HaNpaBWICS HA UCCIIEIOBAaHUE KaMEH-
HBIX COOPYKEHHMI B OKPECTHOCTSX ropbl. Pe3ynbrar, Kak cieny-
€T 13 UTOTOBBIX MAaTePHAJIOB, ObLT OHOBPEMEHHO U MIOPA3UTETb-
HBIM, ¥ JIOBOJILHO Oosie3HeHHbIM. OOXUTaoIui ynap, mpou3-
BeJICHHBII HEKOEeH CHJION, TPOIIIeN TI0 ero pyKaM, COpPOCHIT €ro
Ha 3eMJII0 U Jimimuia co3HaHusi. Korga oH mpuiien B cedsi, TO
MOYYBCTBOBAJI, YTO PYKHU Mapainu30BaHbl; MOJTHOCTBIO BOCCTAHO-
BUTh UX MOJBUXHOCTD yAAJIOCh TOJIBKO MECSI] CITYCTSI.




Puc. 60. BorroBaapa, Kapenus [44]

Tenepp BepHEMCA K IIAaBHOMY BOIIPOCY O NHPaMHax.
Ecte 1 onn B Borrosaape? Eciau BHMMAareabHO NOCMOTPETH
Ha puc. 60, puc. 61, puc. 62, To BUJHO, YTO BCE MUPAMU/IbI Pa3-
pymuiensl. Hanprimep, HeOombInas mupamMupl Ha puc. 61 iexur
Ha OOKy, a Ha puc. 60 — pacchinaiach Ha 4acTH.

Puc. 61. BorroBaapa [127]



Puc 62. BorroBaapa [128]

YuuthiBasi 370, MOXKHO COCTaBUTh NepeYeHb NMPU3HAKOB,
M0 KOTOPHIM MO:KHO OTJMYHUTH NHPAMHAY OT JPYrux
CTPOEHMII HJIM XO0JMOB. BOT 3TOT mnepeyeHb NpPU3HAKOB.
B sTOM nepeuHe ykaszaHbl OTBETHI 1151 TOpbl BoTTOBaapa.

1.ITupamunanbHasi, CykUBaloIIasicsi KBepxy hopMa ¢ YeThIpb-
Msl, peke C TpeMsl U MATHIO TPaHsIMU — Bce (pOpMBI Pa3pyIlEHBDI.

[Ipumeuanne 1. dopmMa MOKET MMETh CTYNEHU M MOXKET
HE UMETh CTYIIEHHU.

[Mpumeuanue 2. Popma MOKET OBITH YACTUYHO pa3pyllieHa,



IIPY TOM PSIIOM JIOJKHBI PACIioNiaraThCsl JOTIOMHSIONTNE YaCTH.
2. ToyHass opueHTalMsl MO CTOPOHAM CBeTa (IPUMEYAHHUE,
OUYCHb CTapble MHPAMH[IBI, KOTOpPbIM Oosiee 12 ThICAY JieT,
MOTYT OBITh HampaBJeHbl HA CTapblii CeBep, OTIMYAIOIIUNCS
Ha HECKOJIbKO I'PaAyCcoB) — [, OPUEHTALUsI 110 MEPUIMAHY.
3.PacnionoxeHue B 30HE TEKTOHUYECKHUX PA3JIOMOB — J1a.

4 PacrnosioxeHue B 30HE MOBBIIIEHHON CEMCMUYHOCTH — JA.

5.Pacnonoxenue Ha sHepretTudeckon cetke MIC3 (Mkocasn-
po-Honekasapuueckas Ctpykrypa 3emin) uiau Ha Pycckoii cet-
Ke — J1a.

6./31y4eHre 3BYKOBBIX CUTHAJIOB HU3KOYACTOTHOIO AMara-
30Ha (OOBIYHO B JWamna3oHe CelMCMUYECKMX BOJMH oT 1 I
1o 100 I'n, pexe opBaet ot 0,1 ' no 200 I'my) — na.

7./3nyyeHne BOJH B YJbTPa3BYKOBOM JHAIla30HE (BBIIIE
20 kI'u m 10 AMana3zoHa merarepi) — Ja.

8.Hanmume coOCTBEHHOrO MarHWTHOTO TIOJIS, TIPEBBIIIAOIIIE-
ro (hOHOBBIM HEe MeHee 3 pa3 — Ja.

IIpumeuyanue. BO3MOXKHO OrpezesieHrue 1o CTPENIKE MarHuT-
HOT'O KOMIIAca, OLyTUMO OTKJIOHSIEMOTO OT OOBIYHOTO HAIpPaB-
JICHUS.

9.Monuzanus Bo3/ayxa Hajl BEPXHEW 4acThl0 KOHCTPYKIIMU —
HE M3BECTHA.

10.Hanuuune MeraanuToB WM KaMEHHBIX OJIOKOB B OCHOBAaHUH
WJIM B IPyTUX MeCTaX KOHCTPYKIIMH — J1a.

11.Hanuuue 371€MEHTOB TOUYHOM BBICOKOTEXHOJIOTUYHOU 00-
paboTKM — 1a (TIPOTIVJIBI U IPyTHE).



12.Hanuuue cTyneHed mnupamujl CHApYKU WM BHYTPU
32 CYET OTHAENBHBIX CIOEB U3 TBEPABIX MAaTEPUAJIOB — HET.

13.MaccuBHOCTD CILIOIIHAS WK C HEOOIbIIMMY BHYTPEHHU-
MU BO3/yLIIHBIMU TIOMEILEHNU MU — BCE Pa3PYLIEHO.

14.006s13aTes1bHOE PACTIONIOKEHNE HA BOJHBIX apTepusix (Ko-
TOpBIE CeYac MOTYT ObITh pa3pyIIeHbl MM OCYIIIEHBI) — J1a.

15.006s13aTenpHOe BriajeHNe BOJHBIX apTepHid B IOMTHOBO/IHBIE
PEKM, WIXA MOPSI U OKEAHBI.

16.PacnionoxxeHre no JIMHUM MEKKOHTHHEHTAJIbHBIX TOHHE-
Jer — Ja.

17. Hanmuuum Haanvcew (kesaTesbHO, PYCCKHUX ), KOTOPbIE MO-
SICHSIIOT, XpaMOM Kakoro Oora sIBJsieTCsl JaHHas Mupamujga —
Ha/I[IMCU €CTh, HO OHU CUJIBHO CTEPTHI.

O6mme ycaoBusi s Hacrosmmed nupamuabl. Ecim
6 npu3HaKoB M3 Havajga cnucka (or 1 mo 9 mpusHaka), uiam
10 mpu3HAKOB M3 BCEro CIUCKA, OyIyT MOJOKUTETBHBIMHU, TO
MOKHO YBEPEHHO YTBEPKAATh, YTO ITO HACTOSIAS TMPaAMUAA.

Cuuraem aiis ropsl BorroBaapa. Ionyvaercs u3 Hauasna civc-
Ka (ot 1 mo 9 npusHaku) — nojoxuTeIbHbIX — 7, Bcero 11. Takum
00pa3oM, MOKHO YBePEeHHO KOHCTAaTHPOBaTh, YTO HA rope
BorToBaapa nmerwTcs HacTOsIIME, HO pa3pymIeHHbIe M-
pamMubi!!!

Oco0bI1il BOmpoc 0 KoJn4ecTBe nupamMux Ha rope Bot-
ToBaapa! I[lnomaap ropsl — 6 KB. KM, OHa TTOX0Xa Ha IJIOMIAIb
MMPaMUJAHOTO KOMIUIEKca B TryakaHe, Ha TUIOIIAIM TUPaMUI-



Horo komiiekca B [lepy. Ho tam odurmanbHo 3apeructpupona-
HO OOJIBINIOE YMCIIO TUPAMU]I.
[IpuBeaem eitie HECKOBKO (hoTOrpadui.



Puc. 63. BorroBaapa [133]




Puc. 64. BorroBaapa [130]



Puc 65. BorroBaapa [134]

Kak BUIHO W3 3THX, U TPEIbAYIIUX CHUMKOB, YUCJIO MECT
Ha BoTToBaape, rjie MOXHO CYIUTh O Pa3pyIlIeHHBIX MPaAMHIAX,
HeCKOJIbKO. CKOJIBKO K€ MX Ha caMOM JIejie, M UTO MOKHO CUH-
TaThb KPUTEPUEM [IJI51 UX OIpeieieHus ?

KpurepueMm mMo:keT OBITH onpejaeieHHOe Npu oguiu-
aJabHbIX 3KcneuIuax 430 KOMILIEKCOB KaMHel, KOTOpbIe
MO3KHO O/ITHO3HAYHO OTHECTH K PYKOTBOPHbIM!

A 4TO X€e POU30IILIO, IOUYEMY BCE TaK CHUJIBHO Pa3pylleHo?
DTOT BOMPOC eIlle KT CBOEr0 TOUHOTrO packpwitusi. Eciau 310
OBbLT TOUEYHBIN B3PHIB, TO CBEPXY JOKHBI ObITH BUJHBI HAKJIOHBI
METAJIMTOB TI0 KPYTy OT TOUKH B3pbiBa. Eciu 310 OBLIO cemaHo



B pe3yJIbTaTe sSIIEPHOU BOUMHBI, TO CJIeyeT IOCMOTPETh HAa YKUCIIO
U PacrojyioXkeHne pacIuiaBlieHHbIX KamHel. Ecim 310 Ob110 3eM-
JieTpsiceHre, TO CBEpXy HEeOOXOAMMO 3aperrCTpUpOBaTh «BOJI-
HBI» paspylieHuid. Ecim 310 Obl1 METEOpUT, TO HEOOXOAMMO Hali-
TH BOpOHKY. MTak, 3Ta mpobiema KJeT CBOEro UCCiIeioBaTels,
TaK KaK OHa elle He pellieHa OKOHYATEIbHO.

B kauecTBe nmpumepa aBTOp XOTesl Obl IPUBECTU CUTYAIHIO
B Tuyanako. Ha ero tepputopun Takxke Bce MeTajaWThl Obl-
7 pa3OpocaHbl U MUPAMUIIBI TTOJTHOCTBIO Pa3pyIlieHbl. ABTOP
B cBoell KHure [14] Ha 0CHOBAHMHU €MHOT0 HAKJOHA pa3-
OpPOCAHHBIX MEraJMToB, 000CHOBAJ TEOPHIO B3PLIBOB Ca-
MUMH co3aresivu nupamvu. Co3garenu WM Ux Mnoclieao-
BaTeJIM He XOTeJIM, YTOObl HOBEHIIIE IPEBHUE TEXHOJIOTUH, 3a-
JIO)XEHHBbIE B MTUPaMU/IaX, HAIPUMep, MO OOOTaIIeHU0 30JI0Ta,
JOCTAJTUCh COBPEMEHHOMY TTOKOJIEHUIO.

Ntak, BepHemcs kK ropHomy komiuiekcy BorroBaapa. [1pu Ta-
KOM OOJIBITIOM YHcjie O(UITHAIBHO 3aperHCTPUPOBAHHBIX PYKO-
TBOPHBIX KOMIUIEKCOB KaMHEH, 3/1eCh ObLIO HECKOJIbLKO IH-
pavui! CKOJIBKO MX OBUIO TOYHO — 3TO MPeAMET JaJIbHEHIINX
UCCJIE/IOBAHUI U aBTOP MPU3bIBAET YUEHBIX PACKPBHITh ITY TANHY.
Jl71s1 JaHHOTO PacCMOTPEHHM S YKa3biBaTh HA OHY MUPAMUIY Obl-
710 ObI HEMPABWJILHBIM. ABTOP BHUMATEILHO TIo10upat hotorpa-
(um, koTopbIe yKazaHsl Bbile. [Jaxe U3 3T0ro HAOOpa, MOKHO
BBIJIE/IUTh, KAK MHHHMYM, TPH MeCTa pa30poCcaHHbIX 00.JIb-
X nupaMuj, 31o puc. 60, puc. 62, puc. 65, U OHO MECTO
C MaJIoil OPOKUHYTOM MUpaMu10i Ha puc. 61.



ITosToMy aBTOp yKa3zaj Ha odoOmaomen KaprTe (puc.
795) na mecTe KomILIekca BoTToBaapa KpacHbIM 3HAYKOM
TpH MpamMu bl 1o HoMepamu: No2, Ne3, Ne4 B pa3HbIX MecTax
BotrroBaapsl. OpuumaibHO NpU3HAHHBIX PYKOTBOPHBIX KaMEH-
HBIX KOMIUIEKCOB — 430, a nmupamMu] (OCHOBHBIX) B pa3HbIX Me-
crax, Tpu. BorToBaapa ket cBOMX JaJbHEUIIMX HUCCIIeJoBaTe-
JIEH.



IIupamu bl Ha KoJibckom
MOJyOCTPOBeE

KonbCckum MmosyocTpoB M3/1aBHA NPUBJIEKAECT BHUMAHUE WC-
cienoBatesielt u Typuctos. 1o mpeaaHuio, UMEHHO B 3TUX Kpasix
KOI/1a-TO Haxoawiach 3HameHuTas ['unepoopeu [136]. imeHHO
3[IECh PaCIIONIOKEHBI MIEPBbIE UCCIIEAOBAHHbBIE MMPAMUIBL.

B teuyenue moutu 100 sier B 3TM Kpas ObUIO OpraHM30Ba-
HO HECKOJIbKO KPYITHBIX SKCTICTUINMN, HEbI0 KOTOPHIX ObLIO
NOATBEPANTh WIN ONPOBEPrHyThH CyIIeCTBOBAaHHE 3/€Ch
apeBHeii I'mmepoOopeiickoil MUBHJIM3AMUA, KPOME 3TOTO,
paiioH aKTMBHO M3Yy4ascsl OQMHOYKAMHU-SHTY3UACTAMHU.

Akcnenumus bapuenko 1922 r. [lepBeiM 0OpaTuin BHU-
MaHMe Ha 3TH Kpas AjiekcaHiap bapueHko — Bpay, ajent Ok-
KYJIbTHBIX 3HAHUU, Nucartenb-paHTact. bapueHko coTpynHuYa
¢ OI'TIY — momoran moaduparh HaJeJIeHHBIX CBEPXCIIOCOOHO-
CTSIMU COTPYIHUKOB B IIM(POBAJIbHBIN OTAEN, BO3IJIABISEMBbIN
['ne6om Bokuem. OH akTHBHO BepOOBA HOBBIX MOC/IEI0BATENeH
CBOUX UJEW, B TOM YUCJIE CPEIU BICHIETO PYKOBOICTBO MOJIOJIO-
IO COBETCKOI'O TOCY/apcTBa, UNTAJ JIEKLIMU U 1aXke CO3JaJl CIe-
LMAJIbHBIA KPYKOK, 32 4TO U ObLI paccTpessiH B 1938 r. Bmecte
¢ bokuem u 1pyrumu CBOMMY COPaTHUKAMHU.

OnHuM U3 HampaBlieHUd ero paboThl ObUIO U3yYeHHE Me-
pSYEHMS WM apKTUYECKOro IICHX03a — COCTOSIHMSA, KOrja 4e-



JIOBEK WM TpyIIa JIOJel BNagaid B MPOCTPALUIO, CTAHOBU-
JIMCh TIOCJTYUIHBIMU YYKOW BOJIE, @ MHOI/IA HAUMHAJIM TIpOpoYe-
CTBOBAaTh WM TOBOPUTH HAa HETIOHSTHHIX si3bikax. Ciyvyan Tako-
ro 3a0oseBaHus1 ObUTM 3a(PUKCUPOBAHBI 32 TIOISIPHBIM KPYTOM,
B T.4. ¥ B pycckoi Jlarmanauu. i Toro, 4toObl pa3oOparbest
B 9TOM $IBJIEHUM 1 OblTa Oprann3oBaHa skcneauims Ha Ceiino-
3epo, Konbckuid nosyoctpoB. [1o oHUM MCTOYHMKAM B 4YuUCIE
MHMIIMATOPOB 3TOro Moxoja ObLT akageMuk bextepes, mo apy-
MM — B HeM ObUIo 3auHTepecoBaHo takxke u OI'TIY, mo Tpe-
THUM — HUCKAJIM BCE-TAKM MOJIE3HBIE MCKOMAEMBIE, a U3yUEHHE
BCEr0 OCTATBHOTO JIEJIOM ObLIIO TIOOOYHBIM.

Tak nnm nHauve, rpynna Asnekcanapa bapueHko, yeir mMapui-
PYT ¥ HaXOOKU ObUIM MOAPOOHO OMMCAHBI B JHEBHUKE €ro0 CIIO-
JBUKHUKA — acTpoHOMa AJiekcanapa KonanaiHa, oTripaBuiach
Ha Konbckunt nomyoctpos. B asrycre 1922 rona oHa oka3saJiach
y Ceiino3epa, B JIoBozepckux Tynapax . Toraa u 6buti oOHa-
PY:KEHbI OCTaHIIbl, O MPUPOJIE KOTOPBIX O CUX MOP BEJETCS Kap-
Kas nosiemuka: ckayia KyiBel, ApeBHss MollleHas Jopora, mupa-
MH/IbI, a TAKKE JIa3 B MIOA3EMHYIO IeNiepy.

STHU HAXOJKH BKYTIE C COOPaHHBIM YYaCTHUKAMU SKCIEUIIUN
STHOrpapuUeCKUM MaTepraJIoOM — JIETeHJaMH U IIPEAAHUSIMU Ca-
amoB, No3oyd bapueHko 3asaBuTsh, 4to ero noxon Ha Cenno-
3epo TMO3BOJIMJI C/eaTh HeObIBajoe MIPOBOE OTKPbITHE —
JpeBHIOK nMpanuBuin3anuio I'nnepoopero.

B navane 1920-x rr. clooma HampaBWIach Hay4dHasl KCIe-
JMLIMS, BO3IIaB/IsieMasi M3BECTHBIM MCCIIE/IOBATENIeM U Mucare-



neMm-ganTtactoM AnekcanapoM bapuenko. CornacHo rurnorese
BapueHnko, yenoBeuecTBo 3apoansiocs Ha CeBepe B IOXY TaK Ha-
3bIBAEMOr0 30JI0TOr0O BEKA, TO ecTh NpuMepHO 10—12 ThIC. €T
TOMY Ha3aj. BcemupHbIi OTOM 3acTaBUJl AKUBLIME TaM IUIEME-
Ha apueB MOKMHYTh paiioH HbIHEIIHEro KosibCKoro noayocrposa
¥y TpoHyThCA Ha IOr.

Bapuenko ObUT yOeXIeH, YTO TUIIepOOPEUITbl MPEICTABIISLIIH
co00i JOCTaTOYHO BBHICOKOPA3BUTYIO IIMBMWJIM3ALMIO — UM OBLI
U3BECTEH CEKPET aTOMHOW SHEPruH, OHU YMEJIU CTPOUTH JIeTa-
TEJIbHbIC anmnaparbl U ynpasisATh umu. Hocurensamu npeBHUX
3HaHui o ['unepOopee sBAAIOTCSA caaMCKUe LIaMaHbl, OOUTAB-
mye Ha KolbCKkoM NosyocTpoBe.

MecTHble KUTETN pacCKa3bIBaIU, YTO Y TOJHOXKbs Topbl HUH-
YypT €CTb JIa3bl, BeAylue B noasemeise. Ho Tex, KTo neitaerca
IPOHUKHYTh BITyOb, «XBaTaeT Oypb». YUacTHUKM oTpsiaa bap-
YEHKO HAIIIM OJIMH U3 3THX JIA30B, Jaxe cpoTorpadpupoBaInuch
y BXOJ1a, HO IIPOBEPATHh BO3MOKHOCTb «OLyPEHH» HE CTAJIN.

['eonoru oOHAPY KWK B 9THX MECTaX peJKO3eMeITbHBIE 1 ypa-
HOHOCHBIE pynbl. A B 1922 r. oHM Hanw B Tafire 6Jm3 3Hame-
Huroro Ceiigo3epa, B MeCTax nepece4eHus1 BOJHbIX IOTO-
KOB, CONIKM, HaoMUHaBmue nupamuabl! Caambl, UCNOJb-
30BaBLIME 3T COOPYKEHUS B PUTYAJIBHBIX LIEJAX, PACCKa3bIBa-
JIM, 4TO T€ MIOCTPOEHBI OYEHb JABHO, B HE3aIlAMATHBIE BpEMEHA.
ITo MHEHMIO YYEHOTO, BCE 3TO MOIJIO CIIYKUTbh CBUAETEIbCTBOM
CyILIECTBOBaHMUsI JiereHaapHoit [ unepoopen.

B 3TMX Kpasfx BCTpedaauch IIaMaHCKUE Ceufbl (BBICOKHE



KOJIOHHBI, CJIO)KeHHble W3 KamHei). I[IpucyTcrByioiue Bo3Jie
TUX COOPYKEHUH 3aMedan y ceOst c1aboCThb, TOJIOBOKPYKEHHE,
a HEKOTOPbIE — UCTIBITHIBAJIM TAJUTIOIIMHAIIUNY, Y HUX (DUKCUPOBA-
JIOCh YMEHbIIIEHHEe UM YBeIMYeHre Beca Tesa. 31ech ke Haomo-
JAJIOCh U TaK Ha3bIBAEMOE MepsiueHUe, Py KOTOPOM JIIOJH TO-
BTOPSUIU ABVKEHUST IPYT JIPYyra, TOBOPUJIM HA HETIOHSITHBIX SI3bI-
Kax, [IPOPOYMIIH.

B 1998 r. Konbckuil nosyocTpoB MOCETUIA OuepeHas IKC-
nenuuusi. B coctaB ee BXOAWIIM re0noru, UICTOPUKH, apXeoJIorH,
sTHOrpadsl, punocodsl u gaxe ygosnoru. [TonckoBei oTpsaa Ha-
spiBasicsl «['unepoopes-98». Ha ogHom u3 ckionoB Hunuypra
apxeonor Anekcanap [IpoxopoB oOHapyX)ui c1ab0 COXpaHUB-
HIyI0CsI, HO MOIIIHYIO KJaAKy creHbl. Ho, moxainyii, onqHa u3 ca-
MBIX BOJIHYIOIIUX 3[IEIIIHAX HAXOJOK — 3TO OCTATKU JIPeBHeIl-
meil o0cepBaTOpPUH, COOPYXeHHUS B BUJIE 15-MeTpPOBOIO Ke-
n06a ¢ nBymMs Busupamu. 1o cTpoeHmio, 3aMbICTy U BO3MOX-
HBIM (DYHKIIUSIM COOpPYXKEHHME HAIOMUHAJIO OOJIBIION YTOIUICH-
HBII B 3eMJTI0 CEKCTAHT — MPUOOP 3HAMEHUTOW 0OCepBaTOpUU
Viyroeka nog CamapkaHaoMm.

PykoBonutenb 3kcnenuimu, npodeccop B. H. lemun Bro-
CJIE/ICTBUM HAINUIIET B cBoel kHUre: «Bce 3tu hakThl moaTep-
KIIAIOT KOHLIETIIIIO PSIJIa POCCHUCKUX M 3apyOeKHBIX YUEHBIX
O CEBEPHOM ITPOUCXOKJCHUH BCE MUPOBOM LIMBUJIM3ALIUU U TO,
YTO 3THOCHI B 1aJIEKOM ITPOILIOM — HECKOJIBKO AECATKOB ThICAY
net Hazax — BeiuM ¢ CeBepa, a MpUHYAWIA UX K 9TOM MUIpPa-
1uu npupoanas katacrtpoda. M vai Koabckunii moxyocTpos —



O/IVH U3 IIeHTPOB rHNepooPencKoil KyJIbTyphbl ».

OnmnoHeHTHl Y HEro HalUIUCh MPAKTUYECKM MOMEHTAJIBHO.
B ux uucne n3BecTHbIM reosior akageMuk depcMa, a Takxke, op-
ranuzoBaBImii B 1923 r. HOoBbIN noxon Ha Celio3epo APHOJIb]I
KomnbGaHOBCKMiA, KOTOpbIE YTBEP:KAAH, YTO BCE OOBEKTH BOKPYT
03epa UMEIT MPUPOJHOE MPOUCXOKACHUE, HUKAKON MUCTUKHU
B HUX HET.

Tem He MeHee, OTKpbITHs1 BapueHko OblI BCTpedyeHs! ¢ 00Ib-
1AM 3HTY3Ua3MOM He Tosbko B Poccun. Tak, B 1955 r. reonoru
CIIyYailiHO HAaTKHYJIUCh psAaoM ¢ Ceinio3epoM Ha 3aKJIAAKy U3 Be-
IIef ¥ KHCTPYMEHTOB C KJISHIMaMu, CBUAETEIbCTBYIONTMMU 00 UX
repMaHCKOM MPOUCXOXKJIEHUH. DTO MO3BOIUIIO TOBOPUTH 00 IKC-
TIeTAIIH, 3a0POITIEHHOM CI0fIa TO JIM JIO BOWHBI, TO JIM BO Bpe-
Ms1 Hee. Kak u3BecTHO, TMTJIEpOBIEB TOXKE OU€Hb MHTEPECOBAIN
npeBHUe apTe)aKkThl U OKKYJIbTHBIE TEOPUH.

Akcneaunuu Bajgepus demuna 1997, 1998, 2001 r.

BHOBb Oxmia rumnepOoperickas Tema 75 JeT cmycrs, Korjaa
JOKTOp (pritocopckux Hayk Banepuy [Iemun nocermn Ceino-
3epo, OTYET O ero MyTEemeCTBUM OYKBaJbHO B30pBaJl MH(MOP-
MAaIMOHHOE TPOCTPAHCTBO. YYacTHUKU 3Kcneaunuu «['umnep-
oopest 97» ocmotpenn u cororpadupoBaiiu HalgeHHble bap-
YEHKO OOBEKTHI, & TAaK)Ke HAIUIA HOBBIE: OCTATKHU COOPYKEHUI
Ha BepiirmHe ropbl HUHUypT, KOTOpble OHU UEHTUPUIIMPOBAIN
KaKk pa3BaJdHbI IPEeBHUX 000POHHUTEJLHBIX COOPY KeHHI
U o0cepBaTopum .

B cnenyromem rogy B. demun coOpain sxcnienummio «I umnep-



6opest 98», B cOCTaB KOTOPOW BOIILIN «CHEIUAIUCTBI MO0 aHO-
MAaJIbHBIM SIBJIEHUSIM» — BEAbMBI, Y(POIOrH, SKCTPACEHCHI U AP.
B ux 3amady BXOAWIO MPOHUKHYTHh B HEPaCKphIThie TaitHbl Ceii-
703epa — 0OHAPYKUTH 3araJ0uHbIil Ja3 B MOA3€MHBIH Io-
poa, y kotoporo cgororpadpupoBanuck B 1921 Bapuenko u ero
ToBapuiy. K coxajieHrio, HI4ero HOBOro UM He yAajaoch OOHa-
PYXKWTb.

Cnenyromas sxcnenuuus B. Ilemuna cocrosinace B 2001 1.
Ynanoce noaroroButhes KanuraabHo. Ha 10T pas cpeau yyacr-
HHMKOB, KOJIMYECTBO KOTOPHIX mepeBammio 3a 20 yenoBek, Obl-
JI BOZIOJIa3bI C amnmapaTtypou st (pOTo- U BUICOCHEMKH TOJT BO-
noii. ['pynma Obl1a ocHaleHa 060py1I0BaHUEeM: TeopalapoOM-TH/I-
poJIOKaTopoM, 3xosiotoM U Jp. Cpenu cHapsiKeHust ObUla U MO-
TOpHas Jiofka ¢ 6eH3uHoM. Heckonbko TOHH 000py/IoBaHUS 3a-
OpaceiBaich Ha o3epo Ceiiio3epo BeprosieroM. Llenbio skcne-
JWIMY ObLTa TPOBEPKA TMITOTE3bl O TOM, UTO OOJIbIIIOE KOJIUYe-
CTBO JPEBHUX MaMATHHUKOB cripsitaHo Ha He Ceinosepa. K co-
KaJICHUI0, W3-3a OOJBINMX OTJIOKEHWI WJIa, TIOIBOTHASI CheMKa
OKa3aJlaCb HeBO3MOXKHOM. EIMHCTBEHHOE, UTO yaJioch OOHAPY-
’KUTh HA JHE — 3TO HEKME 3apOCIIUE WJIOM «KOJIOALBL» IUAMET-
pom okosio 70 cM Ha 16 M riIyOrHE U KOJblieoOpa3Hble «KaBep-
HBI».

[eousnueckre mpuOOPH OOHAPYKHIIM ITYCTOTHI-TIEIIEPbI
T0J] PEJIMKTOBOM TOJISTHON U Beayuiue oT Hux noj ropy Hun-
qypT ToHHeJH. [1o mpeanonoxenuto [lemrHa 310 1 OBUIO TaWH-
CTBEHHOE TMOJI3eMeJIbe, YIIOMUHAEMOE B JIOTIAPCKUX MPEIaHuUsIX.



Puc 67

Puc. 67. [lon3eMHbIil TOHHENb PSAIOM C TUPAMUIION, Y TOPbI
Hunuypr [137]

O060 Bcex TaitHax, KoTopble XpaHuT Ceiinozepo (MypmaHcKkast
00J1acTh), CBOMX THIIOTE3aX, X0[e dKcneaunuil [eMuH paccka-
3a1 OoJee, yeM B 20 kHUrax. OnucaHHble apTeakThl — PeTUKTO-
Bas MOJIsiHA, MUpamuaa v, Hakowell, Kyiia (Ceiinozepo accoiu-



UPYETCsl C HUMHU YK€ HECKOJIBKO JECSTUIIETUI ), TOPOAXJIO LIENTYIO
BOJIHY HCKaTesbcTBa. Ha o3epo Ceiijio3epo yCTpeMIINCh JII0OH-
TeJIM HEOMIO3HAHHOTO, 1a U MPOCTO TYPUCTHI U MyTEIIECTBEHHU-
KH.

Jla3 mon 3emJTi0, KOTOpBI cefiuac yTepsiH, Haxoauics B OJu-
JKAUIIMX OKPECTHOCTAX PEIMKTOBOM IOJISHBI WM J1a)Ke HAa HEU
camoul. Mmeercss apxuBHOE (POTO YYACTHUKOB IKCHEIUIIUU
Ha ero (poHe. CryCTUTBCA MOJ 3eMJITI0 110 3TOMY Jiazy y BapueHnko
€ro ToBapuilel He XBaTwio ayxa. B mHeBHuke KonauaiiHa ot-
MEUaJioch IyBCTBO CTpaxa v OECIOKOMCTBA, KOTOPOE OHU HCIIbI-
ThIBAM psigoM HUM. [1o Bepcuu JleMuHa — 3achiliaH 1Mo UHUIIM-
atuee HKB]] eme B 20-30-x romax, T.K. okojo Ceiio3epa Obi-
T pa3paOOTKU YPAHOBBIX Py, KOTOPBIE BEJIMCh CUJIAMH 3aKJTIO-
yeHHbIX PeBnuHckux narepeu. [Ipasna, [lemuH, ynmoMmuHaeT, 4to
Jlarepb HaXouJICs MO APYryio CTOpoHy o3epa Cenio3epo y BXO-
Ja B yienbe YuBpyaii, a Ha peJIMKTOBOM MOJISIHE pacIiofiarajiach
BOXPa. Bapuenko nmcat, 4yTo y BX0/a B Jia3 Y HEro ObLIO OIITy-
IIEHUE, YTO C HETO )KUBOTO CHUMAIOT KOXY.

Crynenuarbie nupamujabl. Conku B paiione Celigosepa
u JloBo3epa, noxoxkue Ha MUpaMUbl U, 0 MHEHHIO bapyeHko,
rpaHeHHble pyKOoTBOpPHO . Haiinensl bapuenko, a BOT opraHu-
30BaHHAsI TOJIOM TTO3Ke FKcTieauis KonbaHoBCKOro Ha3Basia ux
KaMEHHBIMU B3[yTUSIMU HA BEPIIIUHE TOPBHI.

Cenipl B BUJE KaMEHHOI CTEJIBI, BLICOTOU OKOJIO 3-X M €CTb
B y1iesbsax BOKpyr Ceiiio3epa, roBOPSIT, YTO OHU CTOSTU U OKO-
JI0 caMoro 03epa, HO ObUTH pa3oOpaHbl B 20-X rofax BO BpeMsi



60pbOBI ¢ MpaKoOecHeM.

Puc. 68. Ha rope Hunuypr, Kosnbckuii noayocrpos

Ha rope Hunuypr nepsast sxkcrienuiums lemrHa oOHapyKuia
PYMHBI, COCTOSIIIIAE U3 OFPOMHBIX OTECAaHHBIX TUIUT. OCOOEHHO
nopasuja y4aCTHUKOB UX INpaBuibHas popma. Kpome miut Ha-
YUHO-TIOMCKOBASI SKCIEUIINSI OOHAPYKIJIA TAKKe KOJTIOMEII, CTY-
TIeHU, U OCTATKU COOpYKeHUs1, KoTopoe [lemMuH naeHtuduiimpo-
BaJI Kak 00CepBaTOPHIO — C 5KeJIO00M JIJTMHOM B 15 MeTpoB, CMOT-
psmuM B He60. DtH TaitHbl Ceilio3epa OCTauCh Tak A0 KOHIIA



Y He pacKpbIThl — Basepuil JleMrH, KOTOPBIN 3aHUMAJICS TIOKC-
kamu ['unepoopen, ymep B 2006 r.

Bce 311 0OBEKTHI MOXKHO CErojiHsi YBUAETb COOCTBEHHBIMU
I71a3aMH M JaTh OLIEHKY UX IIPOMCXOXKJIEHUIO, KPOME 3TOro, Ha-
CJIQIUTHCSl YIUBUTENBHON KPACOTOM ITUX MECT, UX MEePBO3/JaH-
HOW ITPUPOIOMN.

IMIupamuasl Erunta n Kosbckoro nmoayocrpona. Cpas-
HeHHe

Campble 1peBHUE MTUpaMUIbl MUpa, oOHapykeHHble Ha Kosb-
CKOM IOJIyOCTPOBE, MOATBEPKAAIOT CYIIECTBOBAHUE JIET€Hap-
Ho# ['unep6open. Konbckuil nonyocTpoB MOKET OKa3aThCs Mpa-
POIMHOW OJHOW W3 CaMbIX JPEBHUX MHUPOBBIX IUBUIA3ALIUN.
DTO YTBEPXK/IAIOT YUEHbIE, COBEPILIMBIINE HAYUHYIO SKCHEULINIO
K 3a0poIeHHsIM upamuaam pycckoro Cesepa. 1o ux nanHsIM,
BO3pacT PyKOTBOPHBIX CTpOoeHuH cocTasiisieT He MeHee 9000 ser.

Hekoropple yuy€Hble CUMTAIOT, YTO 3HAMEHHMTbIE eruIeT-
CKHe MHPaMH/IbI CTPOWJINCH O/ PYKOBOACTBOM I'uiepo6o-
peiineB. [ 1aBHbII BBIXO/ BCEX ETUINETCKUX MUPAMUL, Yepes3 KO-
TOPBIH, [0 IPEAAHMIO, JyIlla TOXOPOHEHHOTo MOKUJaJa IPOOHU-
1y ¥ OTIPaBJIAIACh B pail, CMOTPUT Ha CEBEP, TO €CTh B CTOPOHY
['unep6open. OOHapyKeHHBIE KCIIETUITMEN TMPAMUIBI HA OCT-
poBax besnoro Mops ycTynaioT eruneTckum o BeJIMYUHE, OIHA-
KO, 110 MHEHMIO T'€0JIOrOB, MPUHUMABLIMX Y4YacTHe B KCIEIU-
L[1MU, 3HAYUTEJIBHO CTaplIe UX.

VueHble BBISICHWIM, YTO MHPAMHAbI CTOSAT Y€TKO B Ha-
NpaBJIeHUH BOCTOK — 3anaj. bonee Toro, oHu TpuxkIpl nepe-



CTPauBAJIUCh: IPEBHUE JIIOU NTOCTOSIHHO HAJICTPaUBAJIU X B BbI-
coty. [1o pyHKIIMOHATTLBHOMY HA3HAYEHUIO TUPAMUbBI — 3TO TOU-
Hasi 0OcepBaToOpusi, MO3BOJIAIONIAS CJIETUTDH 32 3BE3THBIM HEOOM.
JlocTaToyHO MPOCTHIMU MeToaMH ObljTa CO3jaHa CHUCTeMa, Mpu
TIOMOII KOTOPOM HAIlM MPeAKU (PUKCUPOBAIIN TaJaKTUUYECKHe
n3MeHeHus 1 usydasim Kocmoc. Kpome toro, nmupamuapl no ¢gop-
Me HAIMIOMUHAIOT JIETeHIapHYI0 Topy Mepy, «0ch MUpa», KOTopast
071 pa3HBIMU UMEHAMU YIIOMUHAETCS B pa3IMUHbIX MU(QOJIOTH-
SIX U MUPOBBIX PEJIATHSIX.

Mpbl MOXeM CO MHOTMM COIJIAIaThCSl WM HE COMIAIAThCS,
HO YK€ SICHO BCEM, KTO HEMHOI'O YBJIEKAeTCS U YMTAET CTaThu
00 apXeoJIOrMuecKuX HaXOIKaxX U OTKPBITUSIX, OCOOEHHO MOCTIe/-
HUX JIeT, YTO pa3BuTasa nuBuan3anusa nocaeaaux 10000 ser
JIBHTaJIach ¢ ceBepa Ha 10T, a He Ha000poT.

DHTY3UACThI- YUEHBIE C IIOMOIIIBIO CTIEIIUAIBHON armapaTypbl
YCTaHOBUJIU, YTO SIKOOBI

TOpBI U IPUPOTHBIE 0Opa30BaHUs HA ieJie TAKOBBIMU He SIBJISI-
I0TCSI ¥ CO3/IaHBI UCKyccTBeHHO Oosee 9000 yiet Hazaf, 3TO B J1Ba
pasa crapiie erurneTcKux Mmapamu/.

Haxonku sxcnenuuuii A. B. bapuenko u B. H. Jlemuna nos-
HOCTBIO OITPOBEPTAIOT BCIO JPEBHEMIIIYIO UCTOPHUIO PA3BUTHS LIU-
BUJIM3AIUH, TIO9TOMY O(PUIIMATbHAS HAYKA X MOJIHOCTBIO UTHO-
pUpyeT, 3aKpbiBas iaza Ha oueBUAHbIe (pakThl. OdurinanpHas
HayKa yTBEpIK/IaeT, UTO BCE ITO MPUPOAHBIE 0Opa30BaHUs, B OC-
HOBHOM IOTOMY, 4TO CIE/IaTh TAKOE JaXe CErOHsI HEBO3MOKHO.



Puc. 69. Ha Konbckom noyoctpose [137, 140]

Bagum Kapaces [138]: «Ha Kombckom momyoctpoBe oOHa-
PY:KEHbI caMble ApeBHUE NUpamMuabl Mupa. OTKpPBITHE TOATBEP-
JKJIaeT CyIIeCTBOBaHUE Ha TeppuTopun Poccun JpeBHel IUBH-
JN3anu



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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