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Anekcanap MaraHueB
JIpeBHME NUPAMHUIBI — KJIIOY
K IIO3HAHUIO MHAPO3AaHUSI

BBeneHne. ITallbl IPO3PEHUA YE€JI0BCUCCTBA

W3yyenue u yriuyoOneHue B POOIEMbl CO3/IaHMS JAPEBHUX MUPAMU]I, IIPUBOIUT K TPO3PEHUIO
YyesioBeYecTBa. ITO MPO3PEHHEe IPOUCXOAUT MO STAraM.

Irtan 1. CHavaja apeBHHE MUPAMHIbI ObLIM OTHECEHBI K OJJHOMY M3 CEMH 4Yy/ec
cBeTa. JT0: nupaMuJa Xeorca, Bucsauue cajapl CemupaMupl, craTys 3esca B Onumiumu, Xxpam Apre-
MuIbl B Dpece, map3oneit B ['anmnkapHace, konoce Ponocckuil, Anekcanapuiickuil Masik. Cpeid 3Tux
yy[iec CBETa COXPAaHWJIACh /IO HAIIMX JHEW TOJBKO MUpaMuaa Xeorca. DTOT CIUMCOK CBA3BIBAIOT C
umrepuein Asekcanapa Makengonckoro [100]. B xonne I Beka pumckuii ot Mapimai 100aBu
B cIIMCOK nocTpoeHHbli Konuseit, a nosxe, B VI Beke xpucruanckui teosor I'puropuii Typckmii
nobaun B criucok Hoee koBuer u xpam CosomoHa. B 3TOT mepBblii nieprio mupamuion Xeorica
MOOOBAIMCh U yIUBIISUTUCH. ECTh cBefieHust o ToM, uto (ppaniry3ckuii umrneparop Hanoneon boHa-
napT npoBes Houb B 3ToM nupamue [ 101]. BropeiM uenoBekom, pUCKHYBIIUM Mociie hpaHIly3CKOTO
umneparopa Hanoneona bonanapra npoectu Houb B Llapckoit kamepe Benukoit mupamuast Xydy
(Xeorica), 661 MOTKOBHUK OputaHckoit apmuu ['oBapy Bavic [102]. TpetsuM npopenaTh 3TO permics
AHITIMCKUIA OKKYJBTUCT U mucatesb [lon BpaliToH, ocTaBUBIIMIA Takoe BechbMa MpUMedaTebHOe
CBUZETEJILCTBO: «$ UyBCTBOBAIT ceOsl MaIAloIIUM BHYTPh CBOETO CO3HAHWMS, K IIEHTPY CBOETO MO3ra.
3areM nocsnenoBaio (popMeHHOe YyBCTBEHHOE U MBICTUTENIbHOE 3aBUXpeHre. Bo3HUKIIO ollyilieHue,
YTO $ MOMAJ B TPOMMUYECKUI BUXPb, IEPEKUBAIO PACTSIHYTOE, KaK KaydyK, BpeMsi, BO3HECIIIee MeHsl,
MIPOTOJIKHYB CKBO3b y3KOe cusiolee xkepio. Oxpatui yxac. Kazanocs, eiiie 4yTb-4yTb, U I COJIBIOCH C
O6eckoHeYHbIM KocMocoM». [IpumeuarensHo, uto Hamoneon, Baiic u Bpaiiton crnenany uieHTU4YHbIe
3aIlMCH B CBOMX JHEBHUKAX, MOJUYEPKHYB, YTO JOOPOBOJIbHBIN HOWIET B UpeBEe KAMEHHOW IPOMaMHBI
BIIOJIHE MOT' CHaYaJia BbI3BaTh CyMacIIIeCTBUE, TIOTOM YOUTb.

B Hanm 1Hu npaButensctBo ErunTa crieryaabHeIM JEKPETOM KaTerOpu4ecKy 3arpeTio Hou-
HOe MpeObIBaHMe KaK BHYTPY MUPaMHU/I, TAK U MOOIM30CTH OT HUX. Erumnerckue yueHble HCIob3YIoT
1Tl U3yYeHUs] MUpaMu[Ibl Xeorica MeKTPOHUKY, Jlazepbl, onTUKy. MccnenoBanus npoBoasites (op-
cupoBaHo. HUKakux MmyOIMKaIuii o pe3ysibTaTax B ClielMaIbHOM JuTepatype HeT. Ctaio ObITh, eCTh
4yTO cKpbiBaTh. Tak kak Hamoneown, Baiic, BpaiiToH oTMeuanu ycToiuuBy1o, Jake Ha30MIUBYIO IOBTO-
PSEMOCTb 3pUTENLHBIX 00Pa30B, MOKHO TMPEIIONOKUTh, YTO HAIllM COBpeMeHHUKHU u3 Kaumpckoro
HAIIMOHATBHOTO YHUBEPCUTETA UMEIOT OMNBIT aHAJIOTMYHBIX MepexuBaHuil. Bor uto mucan ['oBapn
Baiic: «ITorpebanbHast kamepa, Tjie, BO3MOXHO, TOKOUIach MymHus (hapaoHa Xydy U OnsiTh ke, BO3-
MOXHO, XPaHWIUCh OOJIbIIIME IIEHHOCTH, HbIHe mycTa. ['eponor u CTpaOoH yKa3bIBaJIM Ha TO, YTO
CJIe/lyeT UCKaTh MOJBMKHBIN IILTI030BOM KAMEHb, 3all€YaThIBAIOIIUI NOTAHON XO4 B OTPOMHBIM 34l
3HaHUM, rJe COOpaHbl HETJICHHBIE PYKOITHCH, OTOOpaKAIOIIUE JOCTUXEHUSI KOPHEBOW ITUBHIM3AIIUM
TUTAHTOB, OT KOTOPOU MPOU3OIILIHA Mbl, KapIUKH. $1 poOoBa NpUOIM3UTLCS K 9TOM COKPOBUIIHUIIE.
Bce okazaiocs TiieTHpIM. JKHU3HU HECKOJIBKUX TIOKOJIEHUI HE XBATUT, YTOObI OTTOPTHYTh HETIOAATIIH-
BBl KaMeHb. [la, ¥ B KakOM HarpaBJ/ieHUH B3/1ambiBaTh ero? Xots [11atoH roBopuT, 4TO UATH HYKHO
Ha 3arag. OH ke, CChUTasiCh Ha HEPa3pEeIIMMOCTb 3a[]auy, YKa3blBAeT HAa TO, YTO 3HAHUS BBICILIETO
paHra o0s13aTesIbHO BOI/IYT B TOJIOBY BCSIKOTO, KTO OCTAHETCS 3a MOJTHOYb OJIMH HA OAWH C TUIIIMHOW
Y TYCTHIM TPAaHUTHBIM LIAPCKUM CYHAYKOM. [lnaToH mpemymnpexaer, 4To Ha CYHIYK STOT COMIeT
HeOEeCHBI OrOHb, ¥ IPUAYT BhicHHe Kpelpl [IpeBHero Erumra. Lleb ux nosBieHns — MpOCBearh,
HACTaBJIATh, IOYYaTh. ..».
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Wznarens kuurn «IIpospenus 1836 roga» IxoH [JoHATBACOH B MPEAUCIIOBUM OOpAIaeT BHU-
MaHue yuTaTesieil Ha To, uTo 3anucku ['oBapia Baiica moxoxu Ha TO, 0 YeM pacCKa3bIBAETCs B 3HAMe-
HUTOM THOETCKON KHHTe IepeMeH: To Xke OyICTBO KPacoK, Te ke OTBPAaTUTE IbHBIEC UyJIOBUIIA U BCe-
MOHMMaloIIMe cBeTIble cylHocTU. Kak He BcnoMHuUTh ciioBa Hanoneona: «YpeBo nupamusl Xydy
pacTBopsieT B 60xkecTBeHHOCTH Beenennoi. CyTKH, IPOBEIGHHBIE TaM, PACK PbLTM MHE MOE 3eMHOE U
nocMepTHoe npeaHazHaueHue». Kunpckuit punocod Koncrantunoc [Jockonoc mpuiiies K BHIBOY,
YTO SHEPreTUUECKHUE MOJIsl ETUNETCKUX MUPaMuU/l B3aUMOJEVCTBYIOT C MBICJSIMU M UyBCTBAaMH YeJIO-
BEKa, MyYHMOT0 KaKUM-JIMOO HaBS3UMBBIM JKeJIaHHEM, CO3AI0T TaK Ha3bIBaeMOe HEOTUIeCcKoe (TICH-
XHUYECKOE) COCTOSTHUE.

Aran 2. U3yyeHne MHOTHX JAPEeBHUX NHPAMU/I BbISIBIJIO HEU3BECTHbIE MPOTPeCcCHB-
Hble TeXHOJOTMH CTPOMTEJIbCTBA, Yero HeT B COBPeMEHHOM Mupe. BbIsBJIeHBI clieqyloime
0C00eHHOCTH:

— 00paboTKa TBEPABIX MOPOJI, HAIPUMED, IPAHUTA, TPOU3BEJCHA C BHICOUANIIIEH TOUHOCTBIO 710
J0JIel MUJUTUMETPA,

— HAJIMYMe TMPONIJIOB B Pa3HbIX MOPOJAX,

— HAJIMYME KPYTJIbIX OTBEPCTHH,

— 3arOTOBKH OT JIECSITKOB TOHH JIO THICSTYM TOHH, MOIIMAaeMbIe Ha BHICOTY,

— TEXHOJIOTMH MOJATOHKU MPOQ el pa3HbIX KAMHEW WM Pa3HBIX IUJIMT,

— «IUIACTUJIMHOBBIE» TEXHOJIOTMH, CBSI3aHHbBIE C pa3MSr4eHUe TTOBEPXHOCTHOIO CJIOSI TPAHUTA
Y IPYTUX MaTeprajoB, YTO MOATBEPkKIAeTCS MHOTOYHCIICHHBIMH OTIIEYaTKaMU MaJIbIIeB HA TPaHUTE,

— ¥ IpyTHe.

MOoHO OTMETUTb COBETCKOTO U POCCUICKOro MccienoBatesis nupamua Anapes CkisipoBa,
aBTopa KHUrM «[lupamuiel: 3arajku crpoutesnbcTBa U HazHaueHus» [103]. Cozmarens rnpoekrta
«Jlaboparopus anpTepHaTuBHOM uctopun» Anapeit FOppeBrnd CKiisipoB ObUT M3BECTEH MHOTHIM OTe-
YECTBEHHBIM U 3apyOeKHBIM YUTATEISIM M yYEHBIM, Oflarogapsi CBOMM MCCIIEIOBAaHUSIM B OOJIACTH
uctopudeckux (akto. Bynyun (pu3nkom 1o o0Opa3oBaHUIO U SPYIUPOBAHHBIM YEJIOBEKOM, OH TO[I-
Bepraj COMHEHMIO BEPCHU U TEOPUH, CO3[aB COOCTBEHHYIO CUCTEMY M3Y4YeHUs JPEBHHUX CKa3aHW,
JOKYMEHTOB ¥ apTe(DaKTOB 10 MpUHIUITY: «Eciu (hakThl TpOTHBOpEYAT TEOPUH, HYKHO BHIOPACHIBATh
Teopuio, a He pakTh» [104]. Augpeit FOppeBrY mproOpEN Maccy 3HaHUH, B TOM YKCIIE — UCTOpHYe-
ckux. [lo cBunerenscTBy OnMu3KkuX, y Anapest FOpbeBuua Obut aHamuTHUeCKuid ckiiax yma. CKIIIpoB
MOT BBIMCKMBAaTh KPYMHIIBI (DAKTOB NP YTEHUM CAMbIX Pa3JIMYHBIX KHUT M JJOKYMEHTOB, & YATAJl OH
(pantacTruecku MHoro. K cBoeMy OCHOBHOMY BBIBOJLY, OH MPUIIIET HE cpa3y, HO HaBcera. CKIIsIpoB
3asiBUJI BCEMY MHPY O TOM, UTO TaKHe HeOOBIKHOBEHHBIE TEXHOIOTMH B IPEBHUX NMUPaMHUJIAX U Mera-
JIMTUYECKUX COOPYKEHHUSIX MOIJIM OCYIIECTBUTH TOJIBKO BBICOKO PA3BUTHIE IIMBUIIN3AIMN U TIOSTOMY
C TOYKHU 3PEHMS JIOTUKYU OH CTaJl CTOPOHHUKOM BEPCUM NAJIEOKOHTAKTa — B3aNMO/1eCTBHS JpeB-
HHMX 3€MHBIX IIUBHJIN3AIUI ¢ NIPHIIeJbIaMi U3 KOCMOCa.

STOT HEMPOCTO JABIIMICS EMY BbIBO, CJIEA0BAJIO IPOBEPUTH, IEPEIPOBEPUTH U TEOPETUUECKU
obocHoBath. AHnpeit FOpbeBrY coBeplIniI HeCKONIbKO myTeriectBuil B Eruner u [lepy, cuuratonm-
ecst HarOoJee BO3MOKHBIMHU TOUKAMH COITPUKOCHOBEHU I MEPBBIX 3EMJISIH C MHOTIJIAHETSTHAMU, U CHSLIT
dunbmMbl 00 3THX MyTemecTBUAX. OH MOOBIBA BO MHOTMX MECTaxX IUIAHETHI, TJe Ha/esicsl HauTu
OTBETHI HA MacCy MHTEPECYIOIIMX €r0 BOIIPOCOB, HAMKCAJI HECKOJIBKO KHUT. CKJISIPOB CTajl aBTOPOM
HIECTU cepuil JIoKyMeHTasbHoro ¢pmibMa o taitHax pesHero Erunra u Ilepyanckoro rocygapcTsa,
pacckaszai o ceoeil noesake Ha octpos ITacxu B 2013 roay, o 3aragkax ucropuu D¢uonuu, Mekcuku
u Jipyrux crpad. OH co3/1a1 HECKOJIBKO TeJleriepeiad 00 UCTOPUYECKOM HACIeIu 3eMJIM U YUTal B
«Kocmoroncke» eKIIMY Ha BOJHYIOIIUE €ro U ciyIatesieit TeMmbl. [loucku pa3BUToi ApeBHEN IMBU-
JIM3AIUH, CIIOCOOHOM MTPOJTUTH CBET Ha «IOUCTOPUIECKUI KOHTAKT» CTAaJIU OTHOW U3 OCHOBHBIX TIeJIei
Ckuasiposa. [IpoBepsisi MHOTHE U3 CBOMX MPEATONOKEHUIA, OH CTapasICs OMUPATHCS TONBKO Ha (DAKTHI,
MOATBEPXKIAEMbIE TOUKOU 3peHU s (PU3MKa-IKCIIepuMeEHTaTopa.
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JpyrumM BCEMHPHO M3BECTHBIM MCCIIEIOBATEIEM JPEBHUX MUpaMu cTall DpUK (poH [IsHMKeH
[105] (wem. Erich von Daniken; pon. 14 anpens 1935, Lodwunren, [lBeinapus), — mBedapcKuii
nucatesib 1 KMHOPEXKUCCEP, OJUH U3 W3BECTHEWIIMX UJEOJIOTOB TEOPUM INaIeOKOHTAKTOB. B 1968
roay oH u3fas KHUry «KonecHuIpr 60roB», MOCTyKUBIIYIO JTUTEPATYPHOU OCHOBOW JIJISI TTOIYJISIP-
HOW 3araJIHOrepPMaHCKON TOKyMEHTaJIbHOW KuHoamiornu «Bocnomunanus o Oyaymem» (1970) u
«Taiinet 6oroB». B 1976 rony ®oH [I9HUKEH BBICTYIAET C JICKIUSAMU Ha TeMy MpeObIBaHUs B MIPO-
[IJIOM Ha 3emJie MHOIUIAHETHBIX KOCMOHABTOB, MyOJNMKYeT KHUTH, CHUMaeT puibMbl. Ero kHuru
niepeBesieHbl Ha 32 sA3bIKa U BBIILUTH OOIIUM THpaxoM 0ojiee 60 MIJUTMOHOB 9K3eMIUTSIPOB. MOKHO
Ha3BaTh €Ile Psi/i BUIHBIX YUYEHBIX IO BCEMY MUY, CAEIAaBUIMX BKJIaJ B Pa3BUTHE ITOU TEMAaTHUKHU.
Onu OyyT NpecTaBiIeHbl MO TEMaM.

Atan 3. B pe3yibrare BbIsABJEHHSI 3THX OCOOEHHOCTEH CTPOMTEJbLCTBA C HOBOM
CHJIO BCTAJI B OIIPOC 0 BpeMEHHU MOCTPOEK eruneTcKux nupamu. MoxxHO yTBepkIaTh, 4To
MMEHHO U3y4YeHHe 0COOSCHHOCTEH TPEeBHUX MUPAMU]L PUBEJIO K U3YyUSHHUIO APEBHUX TUBUIM3ALIUI.
To, uro paHee OBUIO M3BECTHO U3 JIPEBHUX IMPEAAaHNI, U PACCMATPUBAIOCh KaK HEKHME CKa3KU WJIH
JIETeH[IbI, 1ajiee BBICBETHIIM HEOOXOMMOCTb B IETaTbHOM M3yUYEHUH U MOHSTHH JIPEBHUX LIMBIIIN3A-
Wi, CIIOCOOHBIX OCTPOUTH Takue nrpamuabl. CyiecTByeT oduiaibHas U HeopuluanabHast Bep-
CHU.

o odunmanbHOM Bepcum:

2680 1o H. 3. — crpoutenbeTBO CTyneHuyaton nupamuas B Cakkape gpapaoHom [lxocepom;

2640 110 H. 3. — cTrpouTenbeTBO (hapaoHoM CHodpy nupamuisl B Meayme, Jlomanoit u KpacHoit
nupamun B Jamrype;

2600-2500 110 H. 3. — cTpoutenbcTBO Mupamu [V nuHacTvu Ha rato ['u3a u B Ady-Poarre;

2500-2200 — crpoutenbcTBo upamua V u VI nuHactuii erunerckux papaoHoB

1990-1780 no H. 3. — BTOpOW B3JIET MMPaMUAOCTPOEHUS B NIeproz IpasiieHus ¢gapaoHoB XII
JOVHACTUY;

[II-II TeICAYENIETHE O H. 3. — CTPOUTENILCTBO 3UKKYPATOB B Mex1ypeube;

700 mo H. 3. — 300 H. 3. — cTpoOUTENLCTBO MEpOUTCKMX TPOOHUI] MTUPAMUIATIBEHON (POPMBI;

500 1o H. 3. — 250 H. 3. — pacuBeT UMBWIM3aMU TeoTHyakaH B MeKCHKe, CTPOUTENILCTBO
nupamu bl ConHia u mupamus! JIyHel, mupamust B Yomyse;

200 10 H. 3. — 900 H. 3. — CTPOUTEJILCTBO KUTAUCKUX MTUPAMUI,;

400-1000 H. 3. — paciBeT IUBWIM3ALMU Maiisi, cTpouTeabcTBO nupamu B [anenke u Ha FOka-
TaHe;

900-1500 H. 3. — co31aHNe «IUPaAMK[» Ha TEPPUTOPUH coBpemMeHHoro [lepy.

OnvH U3 OCHOBHBIX «apryMEHTOB» €TMIITOJIOIOB, JaTUpyoLMX nupamuabl [ussl IV guna-
CTHEH, — yTBEpIK/IEHUE OTLIa-0CHOBaTeNs ucropuu I'eponora. U gaxe monelTKY JeTaNU3alyy 3TOTO
CTPOMTENIbCTBA BILIOTh JI0 HACTOSIIIIETO BPEMEHU BPAIAlOTCs B O(PUIIMATIBHON BEPCUU BOKPYT UH(OP-
MalM{ U3 ero COYMHEHUII.

CoOCTBEHHO, BCE CBOAAMTCS JIMIIIb K OUYeHb HEOOJBIIIOMY OTPBIBKY TEKCTa, B KOTOpoM ['eponoT
HasbIBaeT crpoutesisiMu mupamuj ['u3sl HenocpencreeHHo papaoHos [V nunactuu: Xydy, Xadpa u
Menkaypa; mprBO/Isi IPU TOM I'peuecKre BapuaHThl uX uMeH: Xeorc, Xepped u Mukepus. Bot uro
OH mucas o Benukoii nupamue:

«...Jlo Bpemenu 1apst PamricunuTa. .. mpu Xopommx 3akoHax, Eruner joctur Besmkoro mpo-
nBeranust. OJJHAKO ero MpeeMHHUK XeOoIic BBEpr CTpaHy B y4uHy Oenctuid. [1pesx e Bcero, oH moBe-
JIe]T 3aKPBITh BCE CBATWIIMINA U 3allpeTUl COBEPIIATh KEPTBOIPUHOIIEHUS. 3aTeM 3acTaBUJI BCEX
erunTsH padoTaTh Ha Hero. Tak, ogHu ObLM 00sI3aHBI MepeTackuBaTh K Huily orpomMHbIe IbIObI KaM-
Hell 13 KaMeHOJIOMEH B ApaBUMCKUX ropax (4epe3 peKy KaMHHU IepeBO3MIIA Ha KOpaoJisx), a APYTuM
ObLJIO MPUKA3aHO TAIUTh UX JAJTBIIE 10 TaK Ha3biBaeMbIX JIMBUICKUX rop. CTO THICSY JIIOZIEH BHINON-
HSJIO 3Ty paboTy HEMPEPHIBHO, CMEHSISICh KK Ible TPH Mecsila. J1ecsTh JIeT MPUIIIOCh U3MYUYEHHOMY
HapOoJy CTPOUTD JAOPOTrY, IO KOTOPOM TAIIMIM 9TU KaMEeHHbIE ITIbIObI, — paboTa, Mo-Moemy, eaBa Jii
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HE CTOJIb K€ OIPOMHasl, KaK M MOCTPOMKA caMoy mupaMuibl. Beapb mopora Oblia S5 cTaauii AJIMHBL, a
mMpuHOil B 10 opruii, B caMOM BBICOKOM MECTE 8 OpPruil BBICOTHI, IOCTPOEHA U3 TECAHBIX KaMHEW
C BBICEYCHHBIMU Ha HUX (purypamu. [lecsTh JIeT MpooKaaoch CTPOMTENHCTBO STOW IOPOTHU U MOA-
3eMHBIX [TOKOEB Ha XOJIME, I7Ie CTOSIT MpaMuIbl. B 3THX MOKosIX Xeorc yCTPOrI CBOIO YCHITTATbHHILY
Ha OCTPOBE, MPOBE/sl HA ropy HUIbCKUI KaHasl. CoopykeHHe e caMOo MUPaMU/Ibl IPOA0JIKAIOCh
20 neT».

CTOUT OTMETUTb, YTO €llle AHTUYHBIE aBTOPbI BECbMa CKENTUYECKU OTHOCWINCH K ['eponoty.
Huonop o6BuHsLI ero: «OH 1Moj1al CBOMM YUTATENISIM BMECTO TPaB/Ibl HEBEPOSTHBIE UICTOPUH 1 MU(BI
IJISl TOTO, YTOOBI MOJILCTUTh MX MHCTUHKTaM». A JlycuaH Ha3biBasl ['epofoTra U BOBCE «JIKEIIOM».
Ha camom zene, I'eponot Hepenko nosb30Bajicsl HEIPOBEPEHHBIMU pacckazaMu U Mudamu. OnHako
HECMOTPs1 Ha MOAOOHBIE OT3bIBBI COBPEMEHHHKOB U BCE HECYPa3HOCTH, COfIEPXKAIIUeCcs: B IOBECTBO-
BaHuu ['eposioTa, 10 CHX MOP HEe UCCAKAET MOTOK JKeJAIONIMX JI0Ka3aTh, yTo Benmmkas mupaMua Oblia
MOCTpOeHa XeOoICOM METOAAMH U B CPOKHU, KOTOPBIE YKa3aHbl STUM JIPEBHET PEYECKUM UCTOPUKOM:

«[loctpoena xe 3Ta MMpaMuIa Tak: CHaYaJla OHAa MIET B BUJE JIECTHUIIB YCTYIIAMH, KOTOpbIE
MHbIE HAa3bIBAIOT IUIOIIAIKAMH, WX CTyNeHsIMU. Tlociie Toro Kak 3aJ0)KuiIv NiepBble KaMHA OCHOBA-
HUS1, OCTAJIBHBIE JUTSI 3AITOJTHEHUSI TJIOMIAIOK TOAHMUMAIIH MTPU TIOMOIIY TTOMOCTOB, CKOJIOYEHHBIX U3
KOPOTKHUX OaJioK. Tak mogqHUMaITi ¢ 3eMJIM KaMHHU Ha TIEPBYIO CTYTIEHb JIECTHUIIBL. TaMm KJ1ajau KaMeHb
Ha JIpyroy OMOCT; C IIEpBOM CTYIEHU BTACKMBAJIM Ha BTOPOW TIOMOCT, [P MOMOILM KOTOPOT'O MOJ-
HUMaJM Ha BTOPYIO CTyreHb. CKOMBKO OBUIO PSZIOB CTYIEHE!, CTOBKO ObUIO M MOIBEMHBIX IPHCIIO-
coOneHnid. BHITh MOXeT, OAHAKO, OBLIO TOIBKO OTHO MOABEMHOE MPUCTIOCOONIEHHE, KOTOPOE ToCe
nogbeMa KamHs 0e3 Tpy/ia NMepeHOCHIOCh Ha CIIAYIOINIYIO CTyreHb. MHe Bellb coo0Imam 00 00oux
croco0ax — novyemMy sl v MpuBOXKy ux. Takum 00pazom, cHavaa Oblla OKOHUEHA BEPXHsIsl 4acTh MUpa-
MHU/IBI, 3aTEM COOPYIFIIM CPEAHIOI U HATIOC/IEIOK caMble HUKHUE CTyIeHH Ha 3emuie. Ha nmupamune
ErUNeTCKUMH NMCbMEeHaMK ObLJI0 0003HAUEHO, CKOJIBKO PeIbKH, JIyKa, YeCHOKa chelu padoune. U,
KaK s OYeHb XOPOIIO MMOMHIO, TIEPEBOJUMK, KOTOPHI YMTA MHE HAJAIUCh, OOBSICHII, UYTO Ha BCE
310 OBLIO M3pacxonoBaHo 1600 TananToB cepedpa. Ecim 310 BEpHO, TO CKOJIBKO ke JICHET MOIUIo Ha
JKeJie3HbIe Opyausl, Ha XJ1ed U Ofek Ly 1S pabounX, TaK KaKk CTPOUTENIBCTBO BCEX ITHX COOPYKEHUI
npogoskanocs 20 JeT U, KpoMe TOro, HeMajio BpeMEHH MOHAI00UIIOCh Ha JIOMKY U TIEPEeBO3KY Kam-
HEW U COOpYKEHUE MOJ3EMHBIX TTOKOEB».

MHor#e uccie1oBaTeNy CriopsiT JpyT ¢ APYTroM, IyTeM pa3IMnYHbIX PACUYETOB MBITAsICh I0KA3aTh
WM OTIPOBEPTHYTh CTPOUTENHCTBO Besmkoi nmupamupt 3a 20 net. Mbl He OyieM BTATUBAThCS B OUe-
PEIHYI0 TUCKYCCHUIO, a0COIOTHO BCE U3 KOTOPBIX CTPOSITCSl HA KAKMX-TO TUIOTE3aX U OTKPOBEHHBIX
JOoMbIC/Iax. B KOHIIE KOHIIOB, JIIOObIE PacyeThl TOJKHBI YUUTHIBATh PeasIbHO MMeEIoIrecs (pakThl, K
KOTOPBIM MBI U OOpaTUMCHL.

Bo-niepBbix, HECMOTPsI Ha TO, YTO MpoOIEMa CTPOUTEHCTBA BeTMKON MupaMuIbl pUBJIeKaeT
Maccy UCCreioBaTeNiel yke Ha MPOTSKEHUH OYeHb JJTUTENIBHOTO BPEMEHH, 10 CHX TIOp He HalIeHO
HU OJIHOTO JIa)Ke HaMeKa Ha Te HaJI1CH, KOTopble siIkoObl ['eponoT Buaen Ha nupamuse. Het ux Hu Ha
COXPaHUBIIHMXCS OIOKaX OOMIIOBKY; HU HA TeX, KOTOpbIe pa30pOcaHbl ¥ ceivac o TiaTo; HA Ha TeX,
KOTOpbIE ObLIM pacTallieHbl IO OKPECTHOCTSM M MCTIONb30BaHbI ISl CTPOUTENbCTBA O0JIee MO3JHUX
coopykeHHi. bosee Toro, B M3BECTHBIX JPEBHUX TEKCTAX CAMHX ETHIITSIH BOOOIIE HET HUYETO, YTO Obl
CBSI3BIBAJIO (papaoHOB ¢ «uX» nupamuaamu. Ckaxem, nepuos npasieHusi CHoppy, KOTopomy TpH-
nuceIBaeTcs crpoutesibeTBO Jlomanou u Kpacnoit nupamun B lamnype u njaxe nupamujisl B Meayme,
YIIOMUHAETCS B 1IEJIOM PsIJie APEBHUX TEKCTOB.

OpHako abCOIOTHO HUTJIE HET HU CJIoBa O ToM, YT00sl CHO(PY 3aHUMAJICS CO3/IaHMEM THpa-
MuJI. A BeJib MOIOOHOTO (PEKOPIHOTO AJIsI BCETO APEBHET0 MUPa) MACIITada CTPOUTEIHLCTBO HE MOIJIO
Obl TIPOMTH HE3aMEUEHHBIM TSI JIETOIHCIIEB.

Bo-BTOpBIX, B MUpamMuIax He HAJEHO HUKAKMX OCTAaHKOB (papaoHOB. CTONb M3BECTHBIE HBIHE
erureTcKue MyMuH ObLTM OOHAPYKEHbI TOJIBKO B TIOA3EMHBIX MorpedeHusx (Hampumep, B Jomune
[apeit Ha 3anmagHoM Gepery Huma B Jlykcope), HO HUKaK He B mupamuaax. Jaxke mpu myOoamaHOM

9



A. H. MaranueB. «/IpeBHue nmupamMuIsl — KJIIOY K TO3HAHUIO MUPO3JaHUS»

BCKPBITHH 3ariedyaTaHHoro capkodara B nupamuze Cexemxera (Cakapa) B capkodare Obuia oOHapy-
’KeHa JIuiIb mycToTa. EcTh ynomuHanus o Mymuu, HailieHHOW B iupamuie MeHkaypa Ha ruiato ['uza
U no3aHee yTepsiHHOi. Ho matmpoBaHue pajnoyriepoJHbIM METOIOM COXPaHHMBIIMXCSI 0OPA3IIoB C
9TOW MyMHUH TIOKa3aJIo pyOexk Halllei 3pbl — TO €CTh Ha JIB€ C TIOJIOBUHOM THICSYM JIeT To3xke MeH-
Kaypa.

B-TpeTbux, TEXHOJIIOTUU CTPOUTENILCTBA U 00PaOOTKM KaMHsl, HaOMoAaeMble B Hanbosee Kpyri-
HBIX MUPAMHIAX, COBEPIIEHHO HE COOTBETCTBYIOT JOBOJIBHO MPUMUTHBHOMY YPOBHIO Pa3BUTHUS
obmectBa B [lpeBHem Erunte, 17151 KOTOPOro M3BECTHBI JIUIIIb CAMbIE HE3aMbICTIOBAThIE UHCTPYMEHTHI,
YKa3bIBaIOIIME HA TPOCTEHIINE PyUHbIe TEXHOJIOTHU. M, B-4eTBEpPTHIX, CAMU €TUITSIHE CBS3BIBAJIM
9TU MUPAMUJIBI C HEKUMH «OOraMu» — MPEICTAaBUTEIIIMU BECbMa BBICOKO Pa3BUTON ITUBHJIM3ALIUM,
npaBUBIIMMU EruntoM 3a MHOTHE THICSIUM JIET 10 TIEpBBIX (hapaoHOB. Tak cOrIacHO JaHHBIM TOTO e
ManedoHa, cHayasa Eruntom npaBuiii ceMb BeJIMKUX O0roB — B 0011ei cinoxxHocta 12300 ser: [rax
npaBut 9000 set; Pa — 1000 ner, Iy — 700 net; ['e6 -500 net; Ocupuc — 450 net; Cer — 350 Jer;
T'op — 300 ner. Bropast auHacTusi 60roB cOCTOsUIa U3 ABEHAIIATH OOKECTBEHHBIX MPaBUTENEH, TIep-
BBIM M3 KOTOpBIX Obu1 60T ToT; oHu npasuin 1570 net. Beero nearHaauats 6oro npasuan 13870
J7eT. 3aTeM cieioBasia AMHACTUS TPUALATH MOIyOoroB, mpaBuBiMx 3650 JieT; BMECTe COPOK AEBAThH
6oroB u noyooros npasuu 17520 net. danee Ha npotspkerun 350 et B Erunte He ObUIo TipaBu-
TeJIsl; B 9TOT MEPUOJ, Xaoca CMEHWJIOCh CEMb CMEPTHBIX IpaButesieil. Y Tonpko norom Menee nosno-
JKUJT HAYaJI0 TIepBOM IMHACTUH (hapaOHOB U TIOCTPOWJT HOBYIO CTOJHILY, TIOCBSIIIEHHYI0 Oory ITaxy.

Erunronorn nmpruHUMAIOT JIMIIb Ty YacTh CMcKa npasButeneid Erunra, cocraBnenHoro Mawxe-
(oHOM, KOTOpast OTHOCHUTCS K TUHACTUYECKOH YacTH. A repedeHb MpeIbAy X MPaBUTENei-00roB
Y TIOyOOrOB TPEIIIOYMTAIOT HE YUUTHIBATh, CIMCHIBAS BCE HA BBIIYMKHM M (DAaHTa3UM ETUIETCKUX
KperoB. Mesxly TeM camu JIpeBHUE eTUNTSHE CUUTAIN OOTOB BIIOJHE PEATbHBIMU CYIIECTBAMU, ACH-
CTBUTEJILHO OOMTABIIMMH Ha MX 3eMJIe 3aJI0JT0 10 NepBbix (apaoHoB. Tak, cKaxkeM, KOMIUIEKC Ha
riaro ['M3a qpeBHME erunTsiHe Ha3bIBAIN «JOMOM rocrnoauHa Pocray». To oquH U3 TUTYJIOB Oora
Ocupuca. Bennkyio e nupamuay OHHM CBS3bIBATMA C MMeHeM Vcuapl — cecTphl (2 OIHOBPEMEHHO
u xeHbl) Ocupuca. Bpems xe npasnenuss Ocupuca, cornacHo JaHHbIM MaHedoHa, puxonuTes Ha
cepequHy X THICSUENIETHs 10 Halled 3pbl. DTO KaK MUHUMYM 32 IIECTh C JIMIITHUM THICSY JIET [0
TMOSIBJIEHU S TTEPBBIX (hapaoHOB!

Jlpyroii mpuYMHON YCTAaHOBKM OoJiee OpeBHEW JaThl BOHUKHOBEHHS E€TMIETCKUX MHpPaMUJ
craimu uccnenoBanus aokTopa Podepra Illoxa (Dr Robert M. Schoch) — corpynnuka Komnemxka
obmmx uccnenoBanuil mpu bocronckom yHuBepcuteTe (¢ 1984 r.), KOTOPBIH 3aIUTHIT JOKTOPCKYIO
JIVICCEPTALIMIO TIO Teoyorny 1 reodusuke B VensckoM yausepeutere (1983), M3ydasn aHTPOIOIOTHIO
B yHuBepcurete [Ixopmka Bamunrrona [106]. B nayane 1990-x rogoB a-p Illox yauBui HayuHOe
COOOIIECTBO CBOMMH HOBaTOPCKUMU uccrenoBanusiMu bonbioro Cunkca B ['m3e, Bo3pact KOTo-
POro, 1Mo ero MHEHHIO, ApeBHee OOIIETPUHSATOrO Ha HECKOJIbKO Thicsuesnetrid. B 1990 rony oH Bniep-
Bble noceTu1 Eruner ¢ HamepeHrem npoBecty uccienoBanne ChUHKCa ¢ MO3ULUI Te€0I0rM4ecKon
Hayku. OH MpeAronarai, 4YTo eruIToI0rH MPaBUIbHO ATHPOBAIM MAMSITHUK, HO BCKOpE ObUTH OOHa-
pykeHbI (haKThI TEOJIOTMIECKOTO XapaKTepa, KOTOpble He BIUCHIBAIMCH B OOIICPUHATYIO KAapTHHY.
Ha Ttene Cdunkca, a Takke Ha OKPYKAIOIIMX €ro CTeHax (OKpYKAIoUMX yriayOleHre, OCTaBIIeecs
T0CJIe TOTO, KAK MOHYMEHT ObLIT BBIPYOJIeH 13 CKaJibl) ObUTM HAWAEHBI ClIebl 9PO3HHU, KOTOPbIE MOTJIH
BO3HHMKHYTH TOJIBKO B PE3YJIbTaTe CUIIbHBIX OCAJKOB M IMOTOKOB JOXAEBOW Bojbl. [Ipodnema 3akimo-
yayiach B ToM, uTo ChrHKC HaxoauTcst Ha rpanuiie ¢ Caxapou, B peruoHe, rje Ha MpOoTsSKEHUH OKOJIO
5 TBIC. JIET TOCMIOACTBYET KpaiHe 3aCyUTUBbINA KJIUMaT. Takke OKa3anoch, YTO MHbIE CTPOSHUsI, JaTH-
pyemble [IpeBHUM IIApCTBOM, HECYT CJe[bl PO3UH, KOTOPhIE HE MOIJIA OCTaBUTh BETEpP M TECOK.
Kopoue roBopsi, I1lox mpuiiien K BBIBOLY, YTO camasi APEBHsIsI 4aCTh MOHYMEHTA JIOJKHA ObLia BO3-
HUKHYTb B TOpa3fo Oosee paHHUU neprof (Kak MUHUMYM 3a 5 ThIC. JieT 10 PoxnectBa XpucToBa,
HO HE UCKJIIOYEHO, YTO M 3a 7 WK 9 ThIC. JIeT), KOrna AJisl STOM MEeCTHOCTU ObLT XapakTepeH Oolee
O UTMBBIN KJIMMAT.
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CrenyronmmM JOBOIOM B IMOJIB3Y OoJiee IPEeBHEr0 CpoKa erureTckux nmupamug — oomnee 10500
JIeT, CTAJIM MCCIIEJOBAHMS U PACUEThl 10 HANPABJICHUIO B3MIsiIa C(PMHKCA U €ro pacrojioKeHHs, a
TaKKe 0 HANpaBJIeHUSM KOJOIEB NMUpaMuabl K 3Be3aaM. OKa3anoch, YTO TOUYHOE HAIpaBlICHUE
narupyercs 10—-12 Ttoic. et Ha3an, B cpeaneM, 10500 — 12500 net Hazan nis nupamuf B ['uze. Ectb
u ipyrue, OoJiee cTapble NMpaMu/Ibl, pacroioxeHHble He Ha 30 mapauieny, a Ha OoJbIIel mapasuiesy,
KOTOpbIe ObLJIM ONTUMAJIBHBIMH e111e paHbiie. K HacTosieMy BpeMeHH 1o TeKCTY OyIyT yKa3aHbl elle
HECKOJIbKO JJOBOZIOB U PACUETOB B MOJIb3Yy OoJsiee JaBHEW JaThl CO3/1aHus nmupamus B [ u3e, nupamus
B Mekcuke. bosee Toro, ects cBeieHUs 0 TOM, uTo Benmkas nupamuia B ['m3e nmoctpoeHa Ha MecTe
ApyToi, erle 6oee ApeBHEW MUpaMUJIbl, KOTOPON He MeHee 14 Thicsd JieT.

Atan 4. [locie onpeaeienusi cpoka naBHocTH nupamuja B I'm3e, cocrapisiomme
0k0.10 12500 JieT 10 H. 3., BCTaeT BONPOC 0 TOM, KaKasi IMBIJIN3AIHsI MX ocTponJa. Takoi
JABHUI CPOK CO3JaHHUs NMPUBOAUT K COBEPILEHHO HOBOM MHTEpIIpEeTaluy ux cosnareneil. [Ipu stom
BBIPHCOBBIBAIOTCS JBE BEPCUH, KOTOpPBIE OyIyT pacCMOTpeHbl. Bepcus nepBast — ApeBHUE MTUPAMU/IbI
U Ipyryie MEeraluTUYeCKUe COOPYKEeHHUsI TIOCTPOKIIM 3eMHbIe Pa3BUThIE IIMBUIIN3AIMN, KOTOPHIE BO3-
HUKJIA CO BPEMeH CYILECTBOBAHMSI aTJIAHTOB M TunepOopeiieB. Bepcust BTopasi: nepBble aTJIaHThI,
JIMMYPUIATIBI M TUTIEpOOPEHIIBI sIBIIsTIoTCS] Boramu, 1 yxke 1mo3se BOHUKIIU Jiloiu U noyooru. Hacry-
MIWJT 9Tal aHau3a JPEeBHUX MpeJaHuid U BbisiBIeHHUs poiau BoroB. OIHOBPEMEHHO C 3THUM BCTaeT
BOIIPOC O TOM, Ky/1a e JeJIMCh ST [IMBUIA3AIMN. DTU BOIIPOCH Takxke OyayT paccMoTpensl. Hanpu-
Mep, B IIIyMEPCKMX TEKCTax (a mIymMepcKasi IUBUIM3ALUS TOPa3/0 CTapIlie erkneTCKoi) ecTh yIOMH-
HaHus 0 Benrkom mortone u o nmupaMmuax.

Aran S. Borpoc o ToMm, Kyia Ieich MpeacTaBUTeNN APEBHUX PA3BUTHIX [IMBUIM3AIMINA CO3aB-
e METATUTUYECKUE TMPaMUIbl, TPUBOJUT K HEOOXOAMMOCTH PACCMOTPEHUsI KaTacTpod KOCMU-
YEeCKOro M 3eMHOro MacimTadoB. U TyT MpuUXoanTCs CPaBHUBATH MHOTO Pa3IMYHBIX BEpCUM OTeue-
CTBEHHBIX U 3apyOekHBIX HccienoBateneil. [aBHbIe vccienoBanus OyayT mpeacTaBiieHsl. [Ipuuem,
karactpod Ha 3emiie ObUIO HECKOJIBbKO. Benmkoi katacTpodoii Ha3bIBAOT MPOUCIIIECTBUE, KOTOPOE
MPUBEJIO K U3MEHEHHMIO HAKJIOHA OCH 3eMJIM U K BEJIMKOMY HABOJHEHHIO B MEPUO, MPEAIIeCTBYIO-
U IOCTPOSHUIO OT/AENIBHBIX MpamMul. Kpome Toro, ecTb nupamupl, oCTPOSHHbIE Cpa3y ke Mocie
Bemukoro norona. Cpeau co3aresnieit 3TuxX nmupaMu ObUTA MPEICTAaBUTEN HEOOBIYAHO BBICOKOTO
pocTa ¥ ¢ BBITSHYTOW (pOpMOM TOJIOBBI ¢ OObIIMM 0O0beMoM Mo3ra. [Ipu Takom pocte um ObLIO
TPYIHO BBIKHTH B MIEPUOL] YBEJMUEHUS TATOTEHUs Ha 3emile v B iepuof Benukoro noromna. OgHako
ecThb HeMaio MU(OB O TOM, YTO YacTh M3 HUX BbUKWIM. [71e oHM, B MOpe miu Ha cyme? Kakuvu
OHU cTaiu? Vicuesnu i1 coBceM MOTOMKH IIPEACTaBUTENIeN JPEBHEN pa3BUTON IMBUIM3ALUKU ? ABTOP
BHEC CBOM BKJIAJ] B 9TO PAaCCMOTPEHHE.

Iran 6. [Tocne oTKpeITHS IpeBHUX upamMua Ha Mapce, JlyHe, @oboce, Llepepe, cyiiecTBeHHO
pacimmpuInch MacTadbl u3ydeHus. Ecim paHbille OHM OTHOCHJIMCH K OTHOW ITaHeTe 3emJlsi, TO
Terepb MaciTadbl U3yYEeHHs CTald OTHOCUTCS K COHeuHOH cucteme. K MaciraOy KOCMUYecKoro
paccMOTpeHUsI PUBOJIAT U CPABHEHU I PACTIONIOKEHUS IIUPAMU/L TI0 aHAJIOTUH C HEKOTOPBIM CO3BE3-
IUSIMU, KOTOpBIEe OYIyT yKa3aHsbl [0 TEKCTY, a TAK)Ke PACIIONOKEHNE KOPUAOPOB MUPAMUJL B CTOPOHY
OT/IeJIbHBIX 3BE3/1 M aHAJIOTHs BECOB M PACCTOSIHUI Mex 1y mupamuamu ¢ Mapcom, Benepoid, JIyHoit,
3emieid. Y 3TUX MUpaMuUjl HAlIeHO MHOTO o01iero. B pesysbrare pokmaeTcs uaest OMHOW MeXKILIa-
HETHOW Haluu, wiv ogHoro MexrmianetHoro Coro3a, co3aBIieil Bce MUpaMu/Ibl.

Aran 7. Hayka ¥ TEXHOJOTUM CTPEMHUTEIBHO Pa3BUBAIOTCS U CTAHOBSATCS MOHATHBIMU TPO-
LIECChI, TPOUCXOSAIIME B MUpaMuaax. Bcero Tpu roga Haszaj OTKPHITHl TPABUTAIIMOHHbBIC BOJHBI,
3a 4to m3oOperareny nonyumwim HoOeneBckyo npemuto. CTaHOBATCSA TOCTYMHOM WH(pOpMALUS O
MHOTMX MHTEPECHBIX MpoIeccax B MUpaMuax: padoTa MX B Ka4ecTBe Jiazepa U Ma3epa, pe30HaHC-
HbIE SIBJICHMSI, aKYCTUYECKast TEXHOJIOTHsI, BO3MOKHOCTH JIEBUTALIMY U BO3/ICHCTBUSI HA TPABUTAIIMIO,
UCIIOB30BaHUE MMUPAMH]] B KAUECTBE CKAJIIPHOTO WJIHM JPYrOro OpyXHsl M Tak jaanee. Bosbine Toro,
CTaHOBSITCSl JOCTYITHBIMU MHOTHE apTedakThl. Hampumep, npaBUTenbcTBO MEKCHKH pacCeKpeTHiio
6onee 400 aprepakToB ¢ M300paKEHUEM CBOEOOPA3HBIX JIOIEH C BHITSHYTHIMU TOJIOBAMH U MUH[A-
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JIEBUJIHBIMH TJ1a3aMH, YIIPABJISIOMUX KOCMUYECKUMH annaparamu, Ha (hoHe MMpaMUJl U U3BECTHBIX
TUIaHeT, Takux Kak CarypH. Ha kaxaom TakoM apreakTe UMeeTcsl ievaTh MPaBUTeNbCTBA MEKCHKH,
CBUETENBCTBYIONIAS] O TIO[UIMHHOCTH. Bce 3T0 BMecTe 1aeT BOZMOKHOCTh B TIO-HOBOMY B3IJISIHYTh
Ha JpeBHUE MMPAMUJIBl U UX BO3MOKHOCTH. ABTOp CZesal BKJIaJ B 3TO pACCMOTPEHUE CBOUMU BEp-
CUSIMU.

Iran 8. PadoraoT M JpeBHUE MUPAMHUIBl U METAIUTHYECKUE COOpPYKeHHs ceidac? DTOT
BOIPOC BOJIHYET MHOTMX. YacTo MOBTOPSIIOTCS peajibHble CIydad OTKa3a yIpaBJIeHHs] CaMOJIETOB,
MPOJIETAIOIIMX HAl MupaMuiamMu. [TocTOSHHO HAOMIOAAIOTCS CITyYan 0TKa3a B paboTe COTOBBIX Telle-
(boHOB ¥ APYTOIf NEKTPOHHOM TEXHUKE BO3JIe mupamu . Habmonaercs apdekt nonnszanmu Bo3ayxa
HaJ| MMpaMHUIaMU. YCHIIMBAIOTCS IIYMBI U PE3OHUPYIOT OTIEIIbHBIE 3ByKOBbBIE YACTOTHI MPAKTHUECKH
BO BCEX METAJIMTUYECKUX MOCTporKax. Haxonsrcst HoOBble MMpaMuIbl, Hampumep, Moj BOAOH B 00a-
crtu bepmynckoro Tpeyronparka. CTaHOBUTCS MOHSITHBIM rHOesh Kopalliei M caMoIeToB B 9TOM 00/a-
cru. Ceituac 3apeructpupoBado 409 nmupamup Ha 3emie, a erie 1400 BHITOTHSIOT POJib TUPaMU/, TO
€CTh 9TO €CTECTBEHHbIC BO3BBIIIEHHOCTH C OTIEIbHBIMH PSIAMH TUTUAT, BHITOIHSIIONIMMH OT/EJIbHbIE
(ynkuun. BeiBon Takoil: mupaMuabl — MHOTO(YHKIIMOHAJIbHBIE YCTpoicTBa. OTenbHble (DyHKIMU
BBITIOJTHSIIOTCS U ceifuac, MHOTHe (PYHKIMU He paboTaloT u3-3a pasrpalieHus U CIelyaIbHOro pas-
pymenus. Kakue ke pyHKIMM padoTaloT ceivac, Takxke paccMaTpuBaercs. K oCHOBHBIM (DYHKITUSM
MOKHO OTHECTH IPUMEHEHUE IMPaMU/IL JITs1 yMEHBIIIEHU ST WUTH TIPEIOTBPAILeHHsT PAa3HOTO poJa Karta-
cTpod, a TakkKe CBsI3b, JATBHSS KOCMUYECKas U 10 Haiew ruianere. [Tupamuap MOryT ObITh UCTOY-
HUKOM SHEPruy, IpU4eM OrpoMHou sHeprun! Ecim ux BOCCTAaHOBUTD WJIH K€ CO3/1aTh aHAJIOTUYHBIE,
TO MOXHO CO3/1aTh SKOJIOTMUYECKH YKCTHIA UICTOUHMK OIPOMHOM SHepruu. Bce oHM HaxonsTcs He Ha
CIIy4allHOM MeCTe U BMECTe IMPEACTABIISIOT CHUCTeMY. ABTOP BHOCHT CBOH BKJIAJl B PAaCCMOTPEHHE
STHX BOMPOCOB M MPE/ICTABIISIET CBOM 0OOCHOBAHHBIE BEPCUH.
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METOIII/IKa BbISABJICHUSA NCTHUHDI

ABTOp KHUI'M HE MIPOCTO aHAJIM3UPYET (PaKThl M UCTOPUYECKYIO MH(OPMALIMIO, HO IIPUBOAUT
pacyeTsl U Kak B KPUMUHAJIUCTKE, pACCMAaTPUBAET CTENIeHb COBIIA/ICHUS 3araJIoK UM BEPCUH C KOJH-
YeCcTBOM MpU3HaKoB. Ha OCHOBE 3TOro ciesaHbl BHIBOIBI O BPEMEHU M aBTOpaxX CO3JIaHWS JPEBHUX
nmupamMul 1 MCTAJIMTUICCKUX COOPY)KGHI/H‘;I.

B janHOM KHUTE M0 3Tarnam paccMaTpUBAETCs IPO3PEHUE YEIOBEUECTBA U TIOKA3BIBACTCS, UTO
APEBHUE TTUPaMUIbl JAI0T KJII0Y K ITOHMMAHHWIO ITO3HAHUSA BCETO MUPO3AdHUA U CBA3BIBACT PA3HLIC
IUBUIN3alIuN.

Cpeny aHaTM3UPYEMbIX MaTepUAJIOB UCTIONB3YIOTCSI BCE BO3MOXHbIE UCTOYHUKHU. ABTOp TIPH-
ACPKUBACTCA B3IJIA[a, YTO BCE BEPCHUU U TMITOTE3bI UMEIOT ITPABO HA JKU3Hb, TAK KaK OHU ITPOABUTAIOT
HayKy, a B HayKe Jake OTpHUIIATeIbHbI Pe3yJIbTaT Mojie3eH B TOM CMBICHIE, YTO JaHHOE HarpaBlie-
HHE He ClIe[lyeT Jajiee u3ydarh U ClielyeT MepeKTIounThCS Ha HOBOe HarpasiieHre. He ucnonp3ytores
TOJIBKO JIKUBBIE CBEJIEHU S, HAIPUMED, YKE U3BECTHO TOYHO, YTO HAANUCh UMEHH (papaoHa Xydy B
IpamMujie — 3TO MOJJIeNIKa. B 9Tol TemaTuke, Kak HUKOTa MHOTO TTOJJIENIOK, HeTTPABUIBHBIX OTPH-
nanuii. [Jxozed Papes numier gaxe 0 MUPOBOM 3aroBOpe, OTPUIIAIOIIUM HalpaBJieHe pa3BUTHS
NMpaMull, Kak UICTOYHMKH 3Hepruu u opyxus. B Erunre npuHATO OTpULIATh BEPCUU, KOTOPHIE pac-
XOOATCA IMPOTUBOPEYAT O(I)I/IHI/IaJIbHI)IM, N IIPOUCXOAUT COKPLITUC MHOI'MX HOBBIX apTe(paKTOB " IIpo-
CTO (PaKTOB.
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A. H. MaranueB. «/IpeBHue nmupamMuIsl — KJIIOY K TO3HAHUIO MUPO3JaHUS»

TexHoJI0rMH MOCTPOEHUSI IPEBHUAX NMUPAMMU]
| JIPeBHUX MerajJuTHIEeCKHUX COOPYKeHNH

HPCBHI/IC MUpaMuibl 1 METAJIMTUICCKUE COOPYIKEHH A BOJIHYIOT YUYCHbBIX BCEX CTPAH. ITOT UHTE-
pPeC OrpOMCEH. K ux HUCCJICAOBAHUAM B pAAC IOCYAapCTB IMOAKIIIOYCHBI CHCI_[CJ'IY)K6BI 1 BoeHHbIe. [1o
9TOMY HAIIPABJICHUIO ITUITYT MHOI'O KHUT U 3allTUIITAI0T AUCCEPTALINU. bonbie TOI'O, BOITPOC UCCJIENO-
BaHU A IIMPAMHU OKA3aJICA Ha IIEPBOM — BTOPOM MECTE BMECTE C UCCIIENOBAHUEM HJIO. B uyem ke Takas
(paHTaCTI/I‘ICCKaH HOH}UIHPHOCTB? Bce peno B ricuxosoruu yenoBeka. Taiiael 1 HEN3BCIaHHOCTb BCE-
I'1a BOJIHYIOT J'IIO,HCfI. K TOMY K€ 3/1€Ch BOIIPOC O HEOOBIKHOBEHHO BBICOKMX TEXHOJIOTHX MOCTPOCHUA
METAJIUTUYECKUX COOPY)KCHI/Iﬁ CILICTACTCA C BOIIPOCOM q)aHTaCTI/ILICCKI/IX HepeMCH_ICHI/Iﬁ MHOI'OTOH-
HBIX OJIOKOB M C TEMOH TaWHCTBEHHBIX CO3I[&TCIICIZ, KOTOPbIC 06nanamx1 HEOOBIKHOBEHHBIMY 3HAHM-
AMHM 1 BOSMOXKHOCTAMM MHOTI'O TBICAY JIET Ha3al.

14
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Kiaaccuueckast Bepcust I'epogora [185, 157]

IpeBHnii ucTopuk ['epogoT ObLT MEpBBIM IpeYeCKMM YYEHBIM, KOTOPHIA B CBOMX TpyHdax
MoApoOHO onucall ApeBHUe mupaMubl [ u3bl. Eciiu BepuTh NCTOPUKAM, eTUITETCKIE MTAPAMUIbI ObLTH
BO3BeieHb! 3a 2 500 et A0 H. 3. papaoHamu XeoricoM, XeppeHom 1 MukepuHom. I'epogoT Hanu-
caJl CBOI0 KHUTY B Y BeKe 110 H. 3., TO ecThb 4yepe3 2000 et mo3:xe npeamnoaraeMoro Cpoka
NOCTPOEeHHsT MNPAMU/I.

Touka 3peHus ['eponora paccmarpuaercs U B Halue Bpems. [1o ero MHeHMIO, JJI1si CTPOUTEIb-
CTBa COOpPYKeHHUsI BOJBIIION errumneTcKoi MupamMuIbl 3a KOPOoTKUE CpokH B 20 jieT HeoOXOIUMO ObLIO
3aJefiCTBOBAaTh KAK MHHHMYM CTO ThIcY padounx pyk. Ciozia He mpuIuciseTcs: 0e3B03Me3IHbIN
TPy paOOB M IJIEHHBIX, KOTOpbIE ThICAYaMU TMOIM Ha CTPOMKaxX OT OOJe3HEH, rojona v xKaxpl,
HECHOCHOW paboTHhI, THEBA X0351eB. B oTMune OT HUX, KaMEHOTECHI, ApXUTEKTOPBI, CTPOUTENH TIOJTY-
YaJli ICHbIY 34 TO, YTO CTPOWJIM JPEBHUE MUpaMHbl. K CTpOUTENhCTBY MUpaMU[] MOTIIU TIPHBJIC-
KaTbCsl M OOBIUHBIE KPECThsIHE. DTOT MPOLIECC MOT UMETh BUJL CBOEOOPA3HOM TPYJOBOM MOBUHHOCTH,
TO €CTh OJJHUX M TeX 3K JIoJIel MPHU3bIBAIM K paboTe yepe3 OIpeIeieHHbI TPOMEKYTOK BpEMEHH
(ckopee Bcero, pa3 B rofl-[iBa CPOKOM Ha HECKOJIBKO Heflesb). TakuM 0Opa3oM, eruntsiHe MMey BO3-
MOXHOCTb C JIETKOCTBIO OOHOBJISITH pabouune cuiibl. B KauecTBe noOKazaTenbcTBa Teopuu Iepomora
MIPUBOIAT MHOKECTBEHHbBIC 3aXOPOHEHUsI pabOUMX U apXUTEKTOPOB, OOHAPYKEHHBIE apXeoJIoraMu
MIPY PACKOITKaX, a TAK:Ke MaHIYChl BO3JIE HEJOCTPOSHHBIX MTUPAMHU]L, TI0 KOTOPBIM, CKOpee BCEro, Mof-
HUMaJIUCh KaMeHHbIe OJIOKH. [1o 5TUM ke 3aXOpOHEHUSIM MOXKHO CYJUTh M O TOM, HACKOJIBKO CJIOXK-
HBIM OBLT TPY/I CTPOSILIMX COOPYKEHHS TOTO BpeMeH! pabourx. TOT BBIBOJA MOKHO C/IENIaTh, UCCIIe-
Iysl OCTAaHKU JIPeBHUX JIIOJICH: Ha UX KOCTAX ObLTM OOHAPYKEHBI MHOTOUMCIICHHBIE CIIE/Ibl 3aKMBIIIUX
niepesioMoB. bojsiee Toro, ObLIM HaliIEHBI COCTABHBIE YACTH YCTPOWCTBA, KOTOPOE, CKOpee BCEro, SBJIs-
eTCs1 MPOTOTUIIOM COBPEMEHHOTO MOIEMHOT0 KpaHa. MajioBeposITHO, YTO CTPOUTENILCTBO MUPAMU/L
YCKOPSIIOCh 1 00JIer4asioch TOJIbKO OCPEICTBOM HMCIIOIb30BaHUSI 3TOr0 MexaHu3Ma. He uckimoueHo,
YTO CYIIECTBOBAJIO U MHOTO JIPYTHX MPHUCIOCOOICHUN.

CoBpeMeHHbIe HMCCIeJoBaTeNI YKa3blBAlOT Ha TO, YyTO padoTHUKHU mo Bepcun I'eponora,
TOJBKO JAOCTPAUBAJM HJIN PEMOHTHPOBAJIU OTJeJbHble YACTH NMHPAMUJ, HO HE MOIJHU
Co3[aTh OCHOBY W3 T'PAaHUTHBIX OJIOKOB OIPOMHOM MAacChl M yIWBUTEIBHOW TOYHOCTH. [lOMBITKU
MOCTPOUTH AHAJIOTMYHBIE 110 YCTPOWCTBY MUPAMUIBI TIO Crioco0y I'eponoTa SIMOHCKUME HCclieJoBa-
TeJISIMA OKOHYMJIMCh HEYJIa4HO. YUeHble JPYIMX CTPaH MbITANCh KATUTh U TATUTh aHAJOTUYHbIC
TI0 BECY MEraJIMTU4ecKue OJIOKHM M CTaTyH M0 YKa3aHHOMY criocoOy I'eponora, HO HE CMOIJIM 3TOTO
cnenatb. Takum 0Opa3om, KiaccuecKasi Bepcusl APEeBHEro UCTOpuKa ['eponoTra okaszanach TONBKO
HENPOBEPEHHOW TEOPUENl, HE MOATBEP:KAEHHAS MPAKTUUECKUMU HcciieloBaHusIMU. K Tomy ke MHO-
T'vie COBpEeMEHHbIE UICTOPUKH BCE Yallie yIIOMUHAIOT O TOM, 4TO [ €pofoT HepeIko UCTIOMb30BaIl HEMTPo-
BEPEHHBIE TOMBICITBI 1 MU(]BI TPYTUX JIPEBHUX PACCKA3UUKOB.
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OcoO0eHHOCTH MOCTPOEHUS NUPAMU/] 110
Bepcuu Anapes Ckusiposa [186, 193]

OcHOBHbIE XapaKTepUCTUKY NMPpaMUbl Xeorca: M3HauaibHas BbicoTa -146,6 M, yron HakJIoHa
— 51 50, nmHA GOKOBO¥ TpaHH IO TofcYeTaM (M3HaYaIbHO) — 230,3 M, UTMHA CTOPOH OCHOBAHUS
nupamuiel: or — 230,45 M, ceBep — 230,25 wm, 3amag — 230,35 M, Boctok — 230,4 M, nepumeTp —
921,45 m, cpeiHsAs Macca KaMeHHBIX OJIOKOB — 2,5 TOHH, KOJIMUECTBO OJIOKOB — OKOJIO 2,5 MJIH HITYK,
OOIUi BeC MUPaMUJIbI — OKOJIO 6,5 MJTH TOHH.

Ha teppuropun Erunta HacuuteiBaetrcs okono 100 nmupamu, HO HENPEB3OMIEHHBIM YyI0M
CBETa CUMTAETCsl KOMIUIEKC nMupamMusl B ['M3e, pacnonoxeHHbIN Ha ieBoM Oepery Huna Hepaneko ot
Kawupa: Tpu 60nbime nupamugst — Xeorica, Xedpena, Mukeprna, ceMb MaJIbIX MMPAMH]] — CITy THHII
u Bonpmoit Cpunkce. [upamuapl Erunta, mocTpoeHb M3 OrPOMHBIX KAMEHHBIX OJIOKOB BECOM OT 2,5
1o 400 TonH. KamenonomHsi, rae J0OBIBAIMCH KAMEHHbIE OJTIOKH ISl CTPOUTENBCTBA TMPAMUJL, pac-
nojioxkeHa B paiioHe ropoga Acyan, noutu B 1000 kM ot ['u3sl. B kameHosioMHe AcyaHa HaXOOUTCS
00€JIHICK, BO3pacT KOTOPOTO CBSI3BIBAIOT CO BpeMEHEeM Havasia crpouTtenbcTBa nmupamu ['ussl. Otae-
JIEHHBIA OT CKaJIBHOTO MAacCHBa TOJBKO TpPEeMsl TPaHsIMH, OOENUCK MOpPaXaeT CBOMMHU pPa3MEpamH.
[Mocne 3aBeprienus: paboT ero Bec A0keH ObUT cocTaBUTh puMepHO 1900 TOHH. DTO caMBblil TsKe-
JIbIA B MUPE UCKYCCTBEHHBI MOHOJIUT, HUYETO MOI0OHOTO He ObLIIO CO3JJaHO HU B APEBHEM MUpE, HU
B HOBEHIIIEH UCTOPUU YEIOBEUECTBA.

Poccuiickuii yuensiii Annpeit CKIsipoB 00paTyjl BHUIMAaHUE Ha CJIebl OT JUCKOBBIX IHJ Ha
UIMTax U3 6a3anbTa, a Takke Ha MUIM(OBKY IUIUT, KOTOPYIO OCTaBJISIOT TOJBKO COBPEMEHHbBIE
MBI C aJIMa3HBIM HamblIeHHeM. B mupamugax MMeloTcss KaMeHHble «KOPOOKH», BECOM TMOpPSIKa
100 TOHH, BBITIOTHEHUE KOTOPBIX JISKUT 3a MPEAeIaMH CaMbIX COBEPIIEHHBIX TEXHOJIOIUI MO 0Opa-
OO0TKe TBEpABIX MOPOJ KaMHsl. B mrpamMuaax v Apyrux Merajimrax BCTPEYaloTCss KAMHU C UACATbHBIM
CBepJIeHHEeM 13 KPAaCHOr0 rPaHUTAa — OIHOM U3 CaMbIX TBEPIbIX MOPOJ KaMHs. TexHoIorum 1pes-
HUX UBUJIM3ALIUN 110 00padOTKe KaMHsl, IEPEMEIICHUI0 OTPOMHBIX OOBEKTOB M COOPYKEHHUIO KOJIOC-
CaJIbHBIX MOCTPOEK, HAMHOTO TIPEBOCXOIWIN COBpeMeHHbIe. V3yuas ux, MOKXHO MPUATH K BBIBOAY,
YTO B JIAJIEKOM TPOIILJIOM Ha 3eMJIe CYIECTBOBAIM IMBIIIN3AIMN, HAMHOTO MTPEBOCXOASIIUE HAC 10
YPOBHIO CBOETO Pa3BUTHsI. A MOXeT ObITh HEpa3raJlaHHble YeJIOBEUECTBOM TEXHOJIOTUHM — «CIIE/Ib»
BBICOKOPA3BUTON BHE3€MHOM NUBUIN3AMHA?

Kak nucan Angpeint CkisipoB («CeHcallmoHHasi UCTOpUST 3eMiln»): «JI0CTaTOUHO OYEBU[IHO,
YTO MUPaMUJIBI IOCTPOEHBI BOBCE He BO BpeMeHa [V auHacTum, a 3a MHOTHE THICSIUM JIeT 110 ¢apa-
OHOB!» VCTOpUKM HaM MpeAsaraioT MpUHATh BEPCHIO, YTO APEBHUE CTPOUTENN TOCTABISIIN TaKHe
IEJTUKOBbIe OJIOKM BPYYHYIO C TOMOIIBI0O CAMBIX MPOCTEHITNX MPUCIIOCOOTCHUN M MEXaHU3MOB,
CoBepInasi TAKUM 0O0pa3oM 4yTb JIM HE reporueckuii nmoasur. OIHAKO B IPEBHOCTH MepeMeIaInCh
BOBCE HE €JUHUYHBIE KAMHH, YTO €Ile MOXHO ObLIO Obl HOIYCTUTDH AJISl TIONOOHBIX «I€POMUYECKUX
nojBUroB». B Tom xke Ba-anpOeke O10KM B COTHU TOHH YJIOKEHBI TI0 BCEMY MEpUMETPY TaK Ha3bIBa-
emoro Xpama FOmurepa, 06pasys psija. B o01ieit cliokHOCTH MomyJyaeTcsl, Kak MUHIUMYM, C TTOJICOTHA
TUTaHTCKUX OJIOKOB, KOTOPBIE HE TIPOCTO YJIOKEHBI, a MOJIOTHAHBI APYT K JIPYTY TaK, YTO CTHIKK OJIOKOB
MOPOi Jaske He3aMeTHBI Ha 1J1a3! JIecsATKY CTOIb e MaCCUBHBIX TJIBIO MCTIONb30BAHBI [TPU CTPOUTEITb-
crBe CakcailyamaHa- JpeBHel Kperioct 61m3 cromuis [lepy Kycko. A Benp 31ech KaMeHHbIE MOHO-
JIMTHI IPUXOJMJIOCH TIepeMelnaTh He 1o paBHUHE, a B TOpHOM MecTHocTH! Ho py4Has pacnuiioBka c
UCTIOB30BaHUEM TeCKa B KauecTBe abpa3uBa — OYeHb HEMPOCTOM M TPYAOEMKHIA rporiecc. Mex iy
TEM, BECh XapaKTep OCTABJIEHHBIX KAaKOW-TO MUJIOH CIeIOB Ha OJI0Kax Iosia Xxpama Bosje Benmkoit
NUpaMUIbl YKa3bIBAET HA TO, YTO MIJIA pa3pe3asia 6a3aibT Kak Macio. Ha HeKoTopbIx OJI0Kax MOKHO
3aMETUTh PUCKH, TTI0 KOTOPHIM BUJICH BEChMa CYIIECTBEHHBIN IIar MIJIB — PACCTOSTHUE MEK/Ly ABYyMSI
TMOCJIeJOBATENIbHBIMU JBIKEHUSIMA MHCTpYMeHTa. [1nia 3armyOmsinach 3a OHO IBUKEHUE Ha LIEJTBIH
MWLIUMETP!
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Amnzipeit CKIIIpOB OTMEUAeT, 4TO UMEETCS CXOACTBO PadOT C MEraJluTaMy Ha pa3HbIX KOHTH-
HeHTax. MaJjio Toro, 4to pasmMep OrpOMHBIX OJIOKOB CO3/IAeT MOJIHOE OIIyIIeHNe HEKOer CTaHAapTH-
3allMU, UCTIOJIb30BAHHOW CTPOUTENSIMU U OTIpeIeIIsABILIENCs, Cy/1sl IO BCEMY, UMEBIIMMUCS B UX pac-
nopsokeHnH TexHosorusimu. EcTe 1 Oonee yauBuTenbHbIe puMepbl. Hampumep, Meranutuueckas
KaMeHHasl KJajika JpeBHEro 00beKTa B MecTeuke AJaika-XyloK Ha TeppUTOpHH coBpeMeHHou Typ-
MM Kak OpaT-OJM3Hel] OBTOPsieT OCOOEHHOCTH aHAJIOTMYHOM KJIaJKy B IIeHTpe ropoaa Kycko Ha
teppuropuu Ilepy.

TyT He TONBKO MPAKTUIECKN OIMHAKOBHIN pa3Mep OJIOKOB, TYT aOCOTIOTHO OAMH U TOT e CTHJIb
KJIAJIKM — TaK Ha3bIBaeMasi MOJIMIOHAJIbHAS KJIaJKa, TIPH KOTOPOH OJIOKU COWICHSIOTCSI MEXKIY COOO0M
T10 MIOBEPXHOCTH CJIOKHOM (DOPMBI C MHOKECTBOM YIJIOB C CO3JAHUEM BCEBO3MOKHBIX JIOMOTHUTEITb-
HBIX «3aleToB» U «KperuieHuil». boree Toro, Tyt gaxe acka Mo Kpawo Kakaoro OJ10Ka CHSTA B
OJIHOM W TOM e cTuie. He Hy)XHO ObITh CHIEIIUATICTOM [JIsl TOTO, YTOOBI TIOHSTh — TYT padoTaan
oaHM U Te ke macrtepa. Hy, eciiv He coBceM OfIHU M Te ke, TO MO OJHOM U TOM K€ TeXHOJIOTHUH,
o0JaaBIIve OTHUMU U TEMH K€ BO3MOXHOCTSIMU. ['0BOpsI APYTMMHU CIIOBaMU, Y 9THX COOPY>KeHHId,
HECMOTPS HA TO YTO OHM HAXOAATCS B Pa3HbIX MOJIYIIAPHUAX IJIAHETHI, OJUH «aBTOP» —
O/IHA U Ta Ke NUBWIM3anusi. Mexay TeM, HICTOPUKM OTHOCAT AJsaka-XyloK KO BpeMeHaM XeTT-
ckoil umnepun (II TeicsueneTrie 1o Haiien 3psl), a CTPOUTENLCTBO KyCcKo MpUIMCHIBAIOT MHKaM B
MEpPUOJl, HETTOCPEAICTBEHHO TMPE/IIeCTBOBABIINNA UCMTAHCKOMY 3aBoeBaHuI0 KOxHON AMepuKkHu — TO
€CTb @ Ha TpU Thicsiuu JieT noszxke! [1pu aTOM nonaraercs, YT0 HUKaKMX KOHTAKTOB MEX/ly KOHTU-
HeHTamu 0 Koiymoba He ObLo.
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O0o001eHNe CHenuaJIucTa mo
crpouteabcTBY Kpucrodepa lanna [272]

VY Kpucrogepa [lanHa OOJBIION OMBIT pabOTHl MO MHCTPYMEHTaM U CTPOUTENbCTBY. Hauu-
HaJl OH KaK CTPAHCTBYIOIIMN TOKapb B CBOEM POTHOM ropoae Manvectepe, B AHITIMM. 3aTeM OH
OBbLT IpUIJIAIIEH Ha pa0OTy B aMEPUKAHCKYIO0 a9POKOCMHUECKYI0 Kommanuio 1 niepedpasicst B CILHA.
Havag kBanmmuIrpoBaHHBIM MEXaHUKOM, OH TOTPYAMJICS HA BCEX BUIaX padoT, KaKMe CYIIECTBYIOT
B BBICOKOTEXHOJIOTUMHOM TPOU3BOJCTBE, — OT MHCTPYMEHTAIBIIMKA O ONepaTtopa MOIIHBIX MPO-
MBIIIIJIEHHBIX JIA3€POB, B TOM YHCIIE, 3aHUMAJI IOJKHOCTh MHKEHEpa IPOEKTa M PyKOBOIUTEIS JIa3ep-
HBIMHU OTepalvsMU B a9pOKocMUYecKkoM npennpustiy Ha Cpeanem 3amnane. Bot ero 1oBojsl.

To, 4TO IpeBHUM CTPOUTENSAM MUpaMH[ ObLT M3BECTEH PEXKYIIMA KaMeHb ropas3fo TBEpKe
KBapIia, M TO, YTO OHU UCTIOIB30BAJIM €0 B KAUECTBE pe3lia ¢ OCTPOM PeXyIled KPOMKOM, He BbI3bI-
BaeT HUKAKOI0 COMHEHHs Onarojapsi AMOPUTOBBIM YalllaM C HAIMUCSIMH, OTHOCSIIIUMHUCS K STOXEe
YyeTBepToil auHacTh, parMeHTsl KoTopeix Kpucrogep Jdann obnapyxun B ['u3e, a Takxe 1apa-
NMHAM Ha OTILIM(OBAHHOM TpaHUTE, TATUPYEeMOM 310X0oH mpaeieHus [ItoremeeB, HaliIeHHOM B
Cane. Mepornudsl BHIpe3aHbl OCTPUEM C OY€Hb BHICOKMMHU PEXYIIMME CBOMCTBaMH; OHM HE Halla-
pamnaHsl UM BBIIABJICHBI, & MIPOBEJICHBl B JUOPUTE, C IPyObIMU KpassMu K JuHuM. [lupuna muHum
cocrasiisiet Bcero 1/150 miorima (immHa paBHa (0,2 gofiMa), ¥ IOSTOMY SICHO, YTO PeXkyllee OCTpHe,
BEPOSITHO, OBUIO TBEPIKE KBAPIIA; M JOCTATOYHO MPOYHBIM, YTOOBI ITpU paboTe HE PACKOIOIOCh CTOMb
TOHKOE OCTpHE, IMMPHUHA KOTOPOTO He MPEeBbIIaia, JOIKHO ObITh, Ji0iiMa. PaccrosiHue OT LieHTpa K
LIEHTPY, MapaJUIeSIbHbIX JTUHUK paBHa Bcero 1/30 moiima. To, 9To MOMOTHO MU OBUIO U3 OPOH3HI,
MBI 3HaeM Onarozapsi 3eJeHbIM cliefaM Ha OOKax MPONUIOB U MECYMHKAM, OCTABIIMMCS B IPOIHJIE.
3/ech UCNOIB30BAIM TPSIMbIE U LIMPKYJISIPHBIE TIAJIBI, TIOJIbie Oypbl M TOKApHBIE CTaHKU. TomuHa
MPSIMBIX IMUJT KOJIEOJIETCsI, B 3aBUCKIMOCTH OT Bujia padort, ot 0,03 g0 0,2 mroiimMa; AyTMHA caMbIX O0JThb-
IMX cOcTaBsa 8 v 60xke (PyToB, TaK KaK MPOMIIIBI IPOXOASAT IO BCEW MOBEPXHOCTH sIIMKa B Benu-
KOU nupammu/ie, JJIMHAa KOTOPOIO paBHa 7 (pyTam 6 moiiMam. XOpOIIo BUIHO, 371eCh MOPadOoTaIv Up-
KyJIsIpHOHM muyioit. [aBHbIMU 0OpasiaMu nwieHust B [ u3e ABisiioTcs: OJ0KK OOIBION 0a3aibTOBOM
JOPOXKKU U SIILIUKHY B [IEPBOI1, BTOPOI M TPEThEW MUpaMHIax, MOCIEAHNM, K COXKAJIEHUIO, HbIHE yTpa-
YyeH. 3aTeM eruITsiHe CO3JaJTH MOJIblid Oyp, COTHYB TOJOTHO MUJIBI TAKMM 00pa3oM, UTO ero MpoTH-
BOIIOJIOJKHBIE KOHIIBI KacaJuch OpPYT Apyra. Bpamas ero, OHu BBICBEPIMBAIN MO KPYTy Ma3; MOTOM
YIAJISUTH KOJIOHKY TIOPOJIbI M3 CEPEeIMHBI TAKOTO 11434, TOJTyvasi B pe3yJIbTare, 3aTpaTiB MUHUMYM YCH-
JIMH, KpyIHbIE OTBepCTHsl. [JriameTp 3Tux mosbix OypoB Konebnercst ot 1/4 1o 5 qioiiMoB, a TOJIIMHA
— ot 1/30 po 1/5 moiima. Inametp caMoro MajieHbKOro OTBEpPCTHSI B TPAaHUTE paBeH 2 JioiMam, Bce
OTBEPCTHsI MEHBIIIETO IMaMeTpa MPOCBEPJICHBI B U3BECTHSIKE WJTH aledacTpe, Mpu padoTe C KOTOPhIMU
UCTIONB30BAJIMCh, BEPOSITHO, TOJIBKO TPyOKa M mecok. OCOOEHHOCTBIO STUX KOJIOHOK MOpPO[, SIBJIS-
eTCsl TO, YTO BCE OHM KOHYCOOOPa3HOM (POPMBI, U TIO3TOMY OTBEPCTHSI KBEPXY BCErJa PaCIIUPSIIOTCS.
B msarkux mopomgax KamHs, Ipu padoTe ¢ KOTOPHIMU MPUMEHSITA TOJIBKO CHIMYUYIO MyApY, TAaKOTo
pe3yJbTaTa, BepOsITHO, JOOMBAJIHCH, 1aBsl HA TOJIOBKY Oypa, KOTOPBIi BAABIMBAJIM B KaMeHb, He cOa-
JIAaHCUPOBAHHBIN KaK CJEyeT ¥ TI03TOMY MOCTOSIHHO TSHYIIUE Oyp Ha oqHy cTopoHy. [Ipu BpameHun
OHU CHUMAJIM MaTepyal C KOJIOHKH 1 OTBepcTHsl. Eciin Obl KOHYC SIBJISUICS CIIEICTBHEM MOPOIIIKOBOTO
TpeHusl, Toraa Obl OHM ObLIM CTEPTHI U YK TOYHO HE MOIJIM ObI IPOXOAUTH Ha OIHOM ITyOMHE B TOJIe-
BOM IIITIaTe 1 rpaHuTe. [109TOMYy, MOXHO cliesiaTh BBIBOJI, YTO COOKY M IO KpasiM MoJIoro Oypa Kperu-
JIMCh JOTIONTHUTENIbHBIE pexylue ocTpusi. Ha yriie cThika ra3 offHOro OTBEpCTHs HaKJIaAbIBaeTCsl Ha
a3 Ipyroro, BEpOsITHO, He KacasiCh KOJIOHKH COCETHETO OTBEPCTHST; B pe3yJIbTaTe 3aTpaThl TPyAa CBe-
AeHbl K MUHUMYMY. [Ipumepamu nonoro Oypenus B 6oJiee KpyImHOM MaciTade siBJISIOTCS] OrPOMHBIE
I'PaHUTHBIE SIIMKHU, U3 KOTOPBIX MaTepras OblI yAajieH CIIeAYIONIM ClIOCOOOM: CHaYaJla BHICBEPITH-
BaJIM Psifl COMPHUKACAIOIIMXCS] MEX/Ty COOOM OTBEPCTHIA, 3aTeM YIAISIN CEPALIEBUHY U NIEPErOPOIKY;
cieibl 9Tor paOOTHl MOKHO YBU/IETh BHYTPH SIIMKA B Benukoii mupamuie, rae 1Ba OTBEPCTHS, yXO-
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ASIIUX B CTEHKH, TPOCBEPJIEHBI CIIUIIIKOM TIIyOOKO; M Ha (pparMeHTe rpaHUTHOTO SIIIMKA C TAKOU Ke
OIIMOKOI Ha ero MoBepXHOCTH, KoTophiid lanH Hamen B ['m3e. B Dnp-Bepiiexe Haxonurcs ootecan-
Hasl U3BECTHSAKOBas IIaT¢opMa, C KOTOpOr yOpasti JIMITHUNA MaTeprasl Py MOMOIIH MONBIX OypoB
auamMeTpoM 18 I10iMOB; KpyroBble Ma3bkl MHOTIA TIEPECEKAIOTCsl, MOATBEPKAAsl, YTO UX MPOOYPHIIH
JIMIIb AJIS1 TOTO, YTOOB! CHATH Matepual. [Ipu 06paboTke 0OBEKTOB MEHBIIETO pa3Mepa erurnTsiHe
OTKA3aJIMCh OT MPUHLIMIIA BPAILIEH!sI HHCTPYMEHTa, OHU Bpalajiyn caMo u3zenue. M B anoxy uersep-
TOUM JMHACTHM TOKAPHBINA CTAaHOK OBUI, ITO-BUAMMOMY, TAKHM € TIPUBBIYHBIM OPYAUEM TpPyaa, KaKo-
BBIM OH SIBJISIETCSI B COBPEMEHHBIX MEXaHMUYECKMX MACTepCKuX. YacTo BCTpedaromecs: TUOPUTO-
BbIE YaIlM 1 Basbl Meprofa I peBHEro 1apcTea siBIsioT co00ii NpuMep BHLICOKOT0 TEXHHYECKOI0
MacrepcTBa. briarogaps oqHOMY M31eMIo, HallieHHOMY B ['M3e, MbI MOXEM YBEPEHHO FOBOPUTD O
TOM, YTO €r0 H3roOTOBWJIM HA TOKAPHOM CTaHKe, TIOCKOJIbKY P 00padOTKe Yalla OTKJIOHMIACH
OT LIEHTpa, 3aTeM ObUIa BHOBb YCTAHOBJIEHA Ha LIEHTP, HO HEYJAYHO, U CJIebl IPEKHEr0 TOYCHUSs
TMIOJIHOCTBIO YCTPaHUTh He yaanochk. Cuiia JAaBieHus], ONpe/iesieHHas 0 CKOPOCTH, C Kakou Oyphl U
MIAJTBI TIPOXOZIMIIM Yepe3 MPOYHYI0 KaMEHHYIO TIOPO/Y, TPOCTO MOPaKaeT; Harpy3Ka Ha 4-1I0iMOBbIE
Oypbl, BIPHI3AIOIIIECS B TPAHUT, BEPOSITHO, PABHSIACH MO KpailHEeH Mepe OIHOW WU JIByM TOHHAM.
Ha xonoHke rpaHUTHOM MOPOJIBI, ITyOWHA CIIMPaJILHOTO mpornuia coctapiser 0,1 moima ¢ oKpyx-
HOCTBIO 6 JT1I0MMOB, WK 1 k 60, MPOCTO MOPa3UTETbHBIA YPOBEHb MPOXOKICHUS KBaplia U MOJIEBOTO
mmara. [TosiBieHue KpyThIX CIMPAJIbHBIX jKeJTOOKOB MOKHO OOBSICHUTD TOJIBKO BXOXKAEHHEM Oypa B
T'PaHUT TIOJ] CTPAIIHBIM JIaBJICHUEM; €CJTH, KOHEYHO, Mbl HE CTAHEM YTBEPKIATh, YTO MOOYEPETHO C
OypOM 371eCh UCTIONB30BAJIH Il YBEJIMUCHUSI KeJIOOKa MHCTPYMEHT, O KOTOPOM Y HAac HET HUKAKUX
cBefleHMiA. B ToM, 4TO 70 cuX Mop He ObUIM HalIeHbl OCTATKY MIJT M TIOJIBIX OYPOB, HET HUYETO YIu-
BUTEJILHOTO, MTOCKOJIBKY MBI €llle JIake He OOHApYKWJIM U JIECSATOM YacTH OTXOIOB, 0OPa3yIOIIUXCS
MIPY KMCTIONIb30BAaHUM OJHOTO MHCTPYMEHTA; U OpyAue Tpylda He BHIOpachIBaM, a, BEPOSITHO, OYEHb
OepexHo xpaHwi. Kpome Toro, 1axe 0OBIKHOBEHHBIX JOJIOTO /IO HAIIMX JTHEW COXPAaHMJIOCh OKOJIO
TIOKVHBI, 2 BeJJb OHU JJOJDKHBI ObLTH Obl BCTPEYAThCsI TOPA3/I0 Yallle, YeM MHCTPYMEHTHI C AparoreH-
HBIMH KaMHSIMU, UX ObLIO JIerye rMoTepsATh WM He TaK KaJKO MOJIOKUTH B MOTHITY PSIOM C YMEPILIUM
MactepoBbiM. ' pomMaiHbie MUJbI 1 OYphI CTPpOUTEJIel MIpaMill, BepOsSITHO, ObLIM COOCTBEH-
HOCTBIO (papaoHa, u ec Obl PAOOTHUK MOTEPSLII UX, TO OH, MOXKAJYH, NOMIATHJICS ObI 32
3TO KU3HBIO. Korga MHCTpYMEHTHI MPUXOAUIA B HETOJHOCTh, OPOH3Y, BEPOSITHO, TIEPETUIABIISLIIN,
a JIparolieHHble KAMHHU MIePECTaBIISUIN, TIO3TOMY OTCITYKHMBIIHE CTOW CPOK MHCTPYMEHTHI HE BBIOpa-
CHIBAJIH.
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IInacruimHoBas TexHoJiorus [193]

BHumarensHOe HCCeOBaHME JPEBHUX METATUTUYECKUX TMOCTPOEK YYEHBIMH BO TJIABE C
Anzipeem CKJISIpPOBBIM, BBISIBUJIO COBEPIICHHO HEOOBIKHOBEHHYIO TEXHOJIOTHIO, KOTOPYIO Ha3Bad
«IJTACTUIMHOBOM». CyThb 3TOM TEXHOJIOTMM 3aKJIIOUAETCS B TOM, UTO MOBEPXHOCTh KaMHS, Jaxe
CaMoro TBEPAOro Kak I'PAaHUT, KAKMM-TO 00pa30oM pa3MsArdaercsi M COAUHSETCS C MOBEPXHOCTHIO
apyrux O1oKkoB. B pesynbrare noOUBaeTCs CpalvBaHUE CaMbIX TBEPABIX OJIOKOB M OTCYTCTBHE 3a30-
poB. Jloka3aTeIbCTBOM TaKOW TEXHOJIOTUH SIBJISIETCS] OOHAPYKEHHBIE OTIICUATKH MAJIBIIEB PYK Ha Tpa-
Hute. Cliepl HOCAT XapaKTep TaKOro BO3JCHCTBUS, KaK OyATO BHEIIHSsS TMOBEPXHOCTh KaMHS BO
BpeMsi 0OpabOTKM ObLIa TIOIATIMBON KaK IiacTiiivH. HarprMep, ofHa U3 IpaHUTHBIX TJILIO BO3JIe
CesmenHoro o3epa B CakcailyamaHe coxpaHuia Ha ceOe He TOJBKO CBOCOOpa3HbIe «IIPOUYEPKU»,
KOTOpbIE MOT' OCTaBUTh KaKOH-HUOYIb ake MPOCTOM PEXyUIMA WHCTPYMEHT, HO M HaJpEe3aHHBIN
KYCOK, KOTOPBII B ITPOLIECCE HAIPE3aHMs OTOTHYJICS B CTOPOHY — COBCEM KaK UyTh OTTHOAETCS KyCOK
MacJya, eCJiM ero pe3arb OCTPbIM HOXOM (puc. 1).

Puc. 1. Kamens ¢ «1miacTuMHOBBIM Hajipe3oM» B Cakcaityamane [193]

Eme Gonee cTpaHHBIA T'PaHUTHBIA OJIOK JIEXKUT PAJOM C BEpXHEH IUIOMIAJAKON KOMITIeKca
OmpstaTaiiTam60 B Ilepy. OnHa 13 ero OOKOBBIX TpaHel Kak Obl pa3JielieHa Ha JBE YacTHU Pa3HOTO
1BeTa.

[Mpuyem BepxHss 4YacTh BBICTYIAET IO CPAaBHEHWIO C HIDKHEW Ha MWIIMMETp-mioiropa. 1
CO3JaeTCs BIIeUaTieHne, Kak Oy/ITO ¢ TIOBEPXHOCTH HWKHEH YacTH CHSUTA STH MUJTUMETP-TIONTOPA
Matepuasia mpocto pykoi! Ilo kpaiiHeir Mepe, eciiu pyKOH ke TTPOBECTH IO I'paHUIle JBYX YacTew,
TO Kpasi MaJIbleB OY€Hb TAPMOHMYHO MTPOXOISAT POBHO BJIOJIb TPAHUIIBL. A TIONYIIEUKHU MAJBIIEB JakKe
OIIYIIAI0T HEPOBHOCTH, COOTBETCTBYIOIINE ECTECTBEHHBIM KOJIEOAHUSIM PYKHU TP TAKOM JIBUKCHUM.

20



A. H. Maranues. <<H|’)€BHI/I€ MpamMuibl — KJIIOY K IMO3HAHWUIO MUPO3daHUA»

Ho Benp peub uaer o rpanure! PasHplil IBET IBYX yacTeil KaMHsI HABOIUT HA MBIC/Ib O BO3MOKHOM
JOMOJIHUTEIbHOM HEW3BECTHBIM BO3JEUCTBUM HA TOBEPXHOCTb.
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Kak npeBHHE CTPOHUTEH MOJb30BAJNCH
auckoBbIMHu nuaamu [188]

Ha Bompoc, Kak CTpOWJIM MerauTHYeCKue COOPYKEHHsI, Jal0T OTBET CJieJbl, OCTABJICHHbIC
MHCTPYMEHTaMH Ha 0OpaOOTaHHBIX KaMEHHBIX OJIOKax M camu OJIOKH, X (popma, CTPYKTypa u
xumMmudecknii cocrap. HaiijeHo MHOKeCcTBO cj1eJ0B HHCTPYMEHTOB (puc. 2). [Ipuuém, Takux
CJIeIOB, KOTOpbIe HE MOTYT OBITh OCTABJIEHbl MEJJHBIM HHCTPYMEHTOM. DTO CJIE/Ibl OT CBEpiia C Pexy-
el KpoMKoM B 1,5—2 MM, mpoOIIIbI, BHITIOTHEHHBIE JUCKOBBIMHY U IJIOCKUMU IuiaMu. Takas oopa-
00TKa KaMHsI BO3MOKHA JIMIIIb MHCTPYMEHTAMHU M3 TBEPAOCIUIABHBIX CTajled, HAIMYME KOTOPBIX Y
CTpOMTENIH CBUIETENICTBYET 00 aOCypIHOCTH TNMPEJCTABIEHUI COBPEMEHHBIX YUEHBIX O HU3KOM
YPOBHE pa3BHUTHUS 3eMHOH MBUIIM3AIMY B MIPOIIUIOM U €€ OUeHb OrPAaHUYEHHBIX TEXHUYECKUX BO3-
MoxHoCTsX. Ecri o6patuTh BHUMaHue Ha TOOOYHBIE 3(EKThI OT pyOKH OJIOKA, TO Cpa3y CTAHOBUTCS
OUYEBUIHBIM BHICOKHII YPOBEHb TEXHHYECKHX BO3MOKHOCTEM IPeBHUX pa3padoTunkos. [Ipu
M3rOTOBJIEHUHU OJIOKA MOBEPXHOCTh CTEHBl KAMEHOJIOMHHM (He OJI0Ka) OYeHb pOBHAsI, yroj KaMeHO-
JIOMHU 00paOOTaH C MOCTOSTHHBIM TI0 BBICOTE PaInyCOM TOBOPOTA, & BBICOTA CTEHbl KAMEHOJIOMHHU
nopsjika 5—6 MeTpos.

Puc. 2. [Tpumep o6padboTku kamus [188]

[pexze 4eM M3roTOBHUTH TBEPAOCIUIABHOE TPyOuyaToe CBEpio, LMBHIM3AIMS JODKHA ObLia
IIPOUTH JITUTEIbHBIN Iy Th Pa3BUTHUs1, IOCTPOUTH CJIOKHBIM COLMATIBHBII OPraHU3M, HAKOIUTh OTPOM-
HbIII 00BEM 3HAHUMI TPAKTUIECKH BO BCEX OOJACTSX HAYKM M TEXHUKHU. [ M3roTOBJIEHHS TBEpIIO-
CIUTaBHOTO TPyOUYaToro cBepiia HeoOXOAMMO UMETh Pa3BUTYIO TEXHUKY AJIs1 0OpaOOTKM TaKMX Mare-
pUAJIOB U SHEPreTUKY YpPOBHS, XOTsI Obl HAIlel LMBWIM3ALMH JJIs oOecriedeHHs SHEprueil STon
TEXHUKU.
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[NonoGHble TeXHUYECKHE YCTPOICTBA O HAIEr0 BPEMEHHM HE COXPAaHWJIMCh WJIM TIIATEIBHO
CKPBIBAIOTCS1, HO OCTAJINCh UHTEpecHbIe n300paxkeHus. Ha onHoM 13 cocynoB nHzeines Maiis coxpa-
HWIOCH JIIOOOMBITHOE M300pakeHue MpecTaBUTe el JpeBHel MUBUJIN3AINU C TUCKOBBIMU
nuiaMu. MHeH#e aBTopa 110 MOBOAy 3TOr0 M300pakeHUs: CKOpee BCEro, 3TO MOIENKA, TaK KaK HUKTO
HE yTBEPXKJAET O €€ MOMJIMHHOCTUA. BOT nmpaBuTenbeTBO MEKCHUKH, KOIZla pacCEeKPETUIIO IPEBHUE
apTebakThl, TO Ha KaJOM IOCTABUJIO MeYaThb. DTO ke U300paxkeHue JToAel B MacKax U C MUJIaMHy,
KOYYIOLIEee U3 OJHOI'O UCTOYHUKA B IPYIO€, HUKEM HE MOATBEPKACHO U CJIUILKOM HAalIOMUAHAET COBPE-
MeHHbIE (PUTYpbl U COBPEMEHHBIE MACKH.
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IloauroHaabHass 1 MHOTOYTIOJIbHasI
KJIaJKa, a TaK:Ke IIaBjJeHue kKamHel [189]

[TonuronanbHOUN KJIQAKOW Ha3bIBAIOT TAKOW BUJ CTPOMUTENbCTBA, KOTJA BBITYKJIOCTH OJHOTO
0JI0Ka TOYHO COOTBETCTBYIOT Ia3aM JIpyroro Ojioka — puc. 3. B mupaMugax u MEralMTHUECKUX COOpy-
JKEHUSIX BCTPEYAIOTCs TAKUE MOJIMTOHAJIbHbIE KJIAJIKH, IJIe 3a30pa He BUJHO coBceM. M 310 1151 cTpo-
WTEJILCTBA B HECKOJIBKO ThicsiueseTuii Ha3aa! Kakas nomkHa ObITh TaM TEXHHKA BBICOKMX TEXHOJIO-
ruii! AHaJIOrM4Hasl TEXHOJIOTHUS UCIIOIb3YETCs ISl MHOTOYTOJIbHBIX KaMHEH.

Puc. 3. ITomuronansHas kinaaka [189]

B Cakcaityamane psgom ¢ Kycko (Ilepy) HaxoauTcsi OrpOMHBIA MHOTOYTOJIbHBIN KaMeHb ¢ 12
yIJIaMH{, KOTOPBIH MTPEKPACHO BIMCHIBAETCS B OOMIYIO KJIAJKY C TAKMMH K€ MHOTOYTOJIbHBIMH CMEX-
HbIMU KaMHsMU. [TonqoOHast kamMeHHast KJlaJjKa UCHoJIb30BaIach Ha HECKOIBKHMX MecTax B Ilepy, ['pe-
uuy, Jlusane, Typuun, Erunre u bonmsum, Ha ocrpose Ilacxu, a Tak:xe, BO371€ OCHOBaHU I TUPAMU/IbI
Xeorica. DTH KaMHU HE TOJIBKO YIWBUTEIBHBIM 0Opa3oM BBIPYOJIeHBI U 00pabOTaHbl, HEKOTOPHIE
13 HUX (DaKTHUUYECKU CIuIaBlieHbl BMecTe. AHapei CKISpOB paccMOTpeIl «pacllIaBIeHHbIE» KaMeH-
Hble coenuaeHnsi B Kopukanue B Kycko, B OnbsiHTalitam60 B I[lepy, BHyTpr Benmukoi [Tupamupt
B Erunre u B [lenbdax B I'peruu. OtHocutenbHO OnbstHTaliTaMO0 CUTYMH THITIET, YTO TMTAHTCKUE
OJ10KM OBUTH «OCTOPOXKHO TOAHSATHI, YJIOKEHbI TOYHO HA MECTO U OKOHYATEJIHHO CIIJIABJICHBI».

Takum oOpa3om, MOJUrOHAJbHAsI KJIaJKa W3 IPAaHHTa U JAPYIHX TBepPIbIX MOPOJ,
HaVISIAHBIM 00pa3oM JeMOHCTPHPYeT BbICOYANIINII YyPOBeHb TEXHOJOTHH CTPOHTEJIeH
JIPeBHUX MeraJuTH4eCKHX COOPYKeHHIl.

K stomy cnenyer no6aButh, uyTo OoJsiee MO3MHKUE TTOCTPOWKH CHEIaHbl TpyOo U He 00NalaioT
TAKMMU TEXHOJIOTUSIMU.
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IIpuMeHeHMe KpUCTAJLIA ISl CTPpoUuTeJbcTBa [191]

Hepenko MOXHO BCTPETUTh TaKyl0 BEPCHIO, YTO ITPU MOMOIIM KPUCTAJUIOB, KOTOPbIE BHIIIOJI-
HsJIM (DaKTUYECKU POJIb PE30HATOPOB, ATJIAHTHl MOIVIA HACTPAauUBAaTbCSl HA BOJIHOBYIO CTPYKTYPY
KaMH$I, 4TO TO3BOJISIO JIETKO MX pe3aTh U CIUIaBIATh Kpas. BomHOBOW pe3oHaHC Ha aroMapHOM
YPOBHE, ITO3BOJISI MEHATh CTPYKTYPY KaMHS B CUMTaHHBIE CeKyHAbL. [loTom Ima gpyras BosHA U
ObLTIO pe3Koe 3aTBepaeBanre chpbix hopM. He Hamo ObUT0 K JaTh, TOKA OHU MEJIEHHO BO3BPAILAIOT

CBOIO CTPYKTYpy. [Tpy momMoru Tex xe BUOparuii, MOXKHO ObUTIO YMEHBINIATh T'PABUTAINI0 KaMHEH 1
3aCTaBJIATh UX JIEBUTUPOBATD.
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Psaapl kKaMeHHOH KJIaJKH KaK BTOPHYHAsK
o0MoTKa Katymku TecJbl [95]

BHyTpeHHue kamepsl MpamMubl, IO MHEHHIO UccieoBartess Papeuia, UMET 0coOble KOH-
CTPYKTUBHBIE OCOOEHHOCTH:

— psAObI KaMeHHOM KJIaAKH, C YYETOM BBICOTBHI U TOJIIIWHLI, BBITIOJIHAIOT (I)yHKHI/IIO AHaJIOI'oB, a
3HAUUT, CABOCHHBIX TEHEPATOPOB TAPMOHMUECKHUX KOJIEOaHUI, aTOMHBIX BECOB JIEMEHTOB, KOTOPBIE
MOTYT IIPUCYTCTBOBATH B JIIOOOM BO3MOKHOM IIPUEMHHUKE;

— pAAbl KAMEHHOH KJIAIKY TaKKe UI'PAIOT POJIb KATYIIKA BTOPUYHON OOMOTKHM YCHIIMBAIOIIETO
MMITYJILCHOTO TpaHc(gopMaTopa MOCTOSIHHOTO ToKa Tecbl, @ HeJIMHENHbIE CBOWCTBA CaMOI0 U3BECT-
HsIKa BHOCAT BKJIAJ B 0OIIYyI0 (DyHKIMIO (pa30BOr0O CONPsDKEHUs MUpaMubl. Takum oOpa3zoM, eciu
paccMaTpHBaTh psAbl KAMEHHOM KJIaJKK IMTMPaMU/Ibl OMTHOBPEMEHHO KaK KPHUCTAILT M1 OOMOTKY TpaHC-
(opmaTopa, To OHM UIPAIOT POJIb BOJIHOBOJA IJIS1 MMITYJIbCA, IPUUYEM TOJIIIMHA KaXJOro psifa, BO3-
MO’XHO, SIBJISIETCSI AaHAJIOTOM aTOMHBIX BECOB OINPEIE/ICHHbIX JIEMEHTOB.
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O06JuII0BKA MUPAMHIbI U3 MIE€CTUTPAHHBIX IIUT [58]

Borpoc 06 o6nmiioBke nupamuasl Xeorca — OIUH U3 CAMBIX 3araJJOYHbIX U 3aCEKPEYCHHBIX.
Mo:kHO Ha3BaTh HECKOJIBKO BUJIOB OOJIMIIOBKH, YKa3aHHBIX B JINTEpaType:

— IIECTUTPAHHBIE TUTUTHI C BHICTYTIAMH C OOPATHOW CTOPOHBI,

— KBaJIpaTHbIC TUJIUTHI,

— TUTATBI TIPSIMOYTOJIBHOTO CEYEHUSI.

B mocnenyronmx rmaBax OygeT pacCMOTpPEH pacueT aBropa AJiekcaHapa MartaHiieBa, CBA3aH-
HBIA C BOTHYTOCTBIO OOJTUIIOBKH, a 3/1€Ch PUBOIUTCS MH(OPMAIIHS O MIECTUTPAaHHBIX IHMTaX [S58].

Bemukas TMupamupa (Xeorica) cuuTaeTcsl camMbIM OOJBIIMM KaMEHHBIM COOPYKEHHEM Ha

3emite. Ee ocHoBanue 3aHuMaer romags 52.609 MZ, a BhICOTa paBHa BbIcOTe 40-3TaKHOTO 3aHMUS.
Ha crpoutenbctBo ynuio 2,3 MAUTMOHA M3BECTHSKOBBIX UM TPAHUTHBIX OJIOKOB, Kbl U3 KOTO-
pbIx Becws ot 2,5 1o 70 ToHH, oOriast Mmacca — okosio 6,3 MWUTMOHOB TOHH (Y AHzapest CKiisipoBa —
6,5 mutH ToHH). COBpEMEHHBIN MOIbEMHBIN KPaH YK€ MOXKET MOJHUMATh KaMHHU TAaKON MacChl, HO Ha
HEe3HAuYMTeIbHYI0 BhIcoTy. KopeHHas noxncrunaomas nopoaa nox Benmkoii [Tupamunoii BBIpoBHEHA
HACTOJIbKO COBEPIIIEHHO, YTO HH OIWH YroJIl OCHOBAaHMS IMPAMU/IbI HE BBIIIIE WIIM HE HUXKE JPYroro
B nipenenax 1,75 cm. Takast TOUHOCTH BLIPABHUBAHMS 3HAYNTEJIbHO PEBOCXOAUT TOYHOCTD
apXUTEeKTYPHBIX CTAHJAPTOB COBPEeMEHHOCTH. Takke CTpaHHO, YTO MUPAaMK/Ia BO3BE/IEHA TOUHO
B LIEHTPE CYIIX 3eMJIM — HA UICTUHHOM axis mundi. Och BOCTOK-3ara/]] pacriojiokeHa Ha cCaMOu AJIMH-
HOW Mapajuiesid, TOKPbIBasi caMmylo OOJBIIYIO TUIOIIA/b CYIIU M CaMyl0 MaJIylo TUIOIIab BOIbI, ITPO-
xon4 uepe3 Adpuky, Aszuio 1 AMepuky. Camblil JJTMHHBII 36MHOM MEPU/IMaH, epeceKaroui A3uio,
Adpuky, EBpony u1 AHTapKTHIy TOXE MPOXOIUT MPSAMO uepe3 nupamuay. BepostHocTb ciyyail-
HOTo OOHApPYKEHHUsI TAKOTO COBEPIIEHHOTO «MeCTa pacrojoxkeHus» cocrapiser 1: 3 000 000 000.
['opmamu MBI He TOHMMAJK BaKHOCTh TIOJOOHOTO PaclOIOKEHHUs, HO, KaK MbI BCKOpe YOenumcsl, 310
CBSI3aHO C TEYEHUEM U PACIIONIOKEHUEM €CTECTBEHHBIX BBITEKAHUI SHEPreTUYECKUX Iojier 3emily,
KOTOpbIE OCTAIOTCSI HEN3BECTHBIMU TPAIMIIMOHHBIM YUEHBIM B COBpEMEHHbIE BpeMeHa. [ paHu nvpa-
MWU/Ibl BHIPOBHEHBI C UICTHHHBIM CEBEPOM BpAIlIEHUs HACTOJIBKO TOUHO, YTO PACXOK/ICHUE COCTABIISIET
Bcero 3’ ayru B moooM HanpasiieHu — MeHee 0,06 %. Eiie 0fHO BBIYHCIIATH CPEHION BBICOTY CYIIH
HaJl YypOBHEM Mopsi, puHUMasi MaiisiMu 3a camyio HU3KYI0, a [ MManau — caMyio BBICOKYIO, TO MOJY-
yaercs BeqmuuHy 138,75 M — Tounas Bbicota Benukoit [Tupamust.

Korma crpoutensctBo Benmkoit ITupamumsl ObUIO 3aBepliieHO, OHAa ObljIa OOJHI[OBAaHA

84.984 m’ CHAIOINMH, IJIaJKO OTHOJHPOBAHHBIMH OeJbIMU KAMHSIMH, B OOl CymMMme
115.000 6;10K0B YyKCTOrO 6€JI0r0 N3BECTHSKA, TOJNIIIMHOW B cpeaneM 2,53 m. Eciu Ol tHeM moiimarth
BCIIBIIIIKY OTPaKEHWSI COJTHEYHOTO CBETa OT KaMHel, OHa OblIa Obl OCJICTIUTEIFHO SIPKOM, OIPaBIbl-
Bas Ha3Banue mupamubl Ta Khut wmm «Ceer». OtpaxeHust MO ObITh BUAHBI ¢ Top M3panis Ha
PaCCTOSTHUM COTEH KWJIOMeTpoB. HecMOTpst Ha TO, UTO HEKOTOpbIe U3 KaMHEW OOJMIIOBKY BECHJIN
16 TOHH, YTOOBI MOAXOANUTH OJHA K JIPYTOM, BCe IECTh I'paHel BhIpe3aHbl HACTOIBKO COBEPIIECHHO,
YTO 3a30pbl MEKAY HUMH cocTaBiisuim juib 0,17 cM, — yxke, 4eM 4yeoBeYeCKHil HOroth. BOT Kak
ornrceiBasl 310 Cap PmHnepc [Mutpu B koHne 1800-x romos: «Camas TOHKast onTryeckasi padoTa B
MaciTade CAaHTUMETPOB», CPAaBHHMBAS €€ C TOUHOCTHIO BBITAYMBAHUS JIMH3 JIJIS TeJlecKora. Puyapn
C. XoarneHy ykazaj, 4To Jiaxke OOJTMIIOBOYHBIE ITMTKH KocMudeckoro yeaHoka HACA Ilartn we
TOJTOHSUTUCH APYT K APYTY C TAaKOW TOUYHOCTHIO. U UTO elnie ynuBUTeNbHEE, 3a30Pbl HE MYCThIEe, OHU
3aI0JTHEHB! HEBEPOSITHO TIPOYHBIM IIeMeHTOM. JI0 CHX TOp He M3BECTHHI CIIOCOOBI, KAKUM 00pa3oM
MO’KHO TTIOMECTUTh PacTBOP B 3a30pbl BeauurHOM 0,17 cM 1 pOBHO MOAOTHATD TUIOMIA M, BETMIUHOM
1,5 x 2,13 M B BepTUKaJILHOM HaIpaBJIeHH. Y3KaCHO TPYIHO IMOKPHITh MUPAMUAY OOIUIIOBKOUN U3
IIeCTUTPAHHBIX TUTAT. OYEBUIHO, YTO MPUIILIOCH COOTIONATH BRICOYANIITYIO TOYHOCTH IIPY TIOCTIOMHOM
YKJIaJIKe MPSMOYTOJILHBIX OJIOKOB TeJla IMUPAMUIBI, PHYEM B KaXJIOM CJIOe ISl JaJIbHEHIIero MoH-

Taxa IIIUT O6JII/II_[0BKI/I MMpUXOINJIOCh BHEIIIHUI CJIOU MPAMOYTOJIbHBIX OJIOKOB A€JIaTb HE POBHBIM,
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a 3youateM (puc. 4). D10 o4YeHb cIokHO. Kpome Toro, 3aHue TIOCKOCTH OOIUIIOBOYHBIX TUTUTOK
TOYHO TOAXOIWIN K TUIOCKOCTSIM OJIOKOB MUPAMHIBI. DTO BCE OUSHb CHJIBHO HAIIOMHUHAET YCTPOM-
cTBO pedriekTopa u BoTHOBOjA. Ele ciiokHee ObUIO YCTAaHOBUTH CaMU IIeCTUTPaHHbIe TUTATHL. Majio
TOTO, YTO OHU JIOJDKHBI ObUTM MIMETh TJIAAKYIO TIOJIMPOBAHHYIO MMOBEPXHOCTh, TAK M caMa ux opma
JOJDKHA ObLTa OBITh UICATbHON — BCE Pa3Mephl U YIJIbI, BKJTIOYAst €MHBINA YTOJT HAKJIOHA OOJTUIIOBKU
B 52 rpaayca. [Tnut o6muroBku 6610 115 Teicsiu! Kakmast Becom B 16 ToHH! U kakaast TumTa u3
XPYITKOTO U3BECTHSKA JAOJI)KHA Obl1a OBITh AOCOTIOTHO TOYHOM, M aOCOIOTHO TOYHO, HE TOIaparnaH-
Hasl ¥ He TIOBPEK/IeHHAs NP TPAHCIIOPTUPOBKE, CTPOIIOBKE M YCTAaHOBKE, CMOHTHPOBAHA Ha CBOE
MecTo (puc. 4).

T

Puc. 4. YcraHoBKa 1IECTUTPAHHBIX OOIUIIOBOYHBIX TUTUT [58]

[lecturpanHble IIMTHE ObUIM MPUMEHEHBI He cinyvaiiHo. [Iupamuia, Kak TUraHTCKuit (poKycu-
PYIOLIMI KPUCTAJL1, UCTIOIb30BajIa BOJHOBBIE U3JIyYEHUS OKPYKAIOIIEN CPelbl, U B TIEPBYIO OUEPED
U3JTyYeHUs] BBICHIETO IPOCTPAHCTBA, T. €. B MMpaMuAax ObUI Pealn30BaH MPUHIMIT MEXIIPOCTPaH-
CTBEHHOW Nepeayl SHEPIU, U HU C KAKUMM JPYTUMHU IUTUTAMU OOLIMBKH, KPOME KaK IeCTUI'PaH-
HOH (hOopMbI, IMpaMua He Moryia Obl padoTaTh B ipuHLMIe! CyIIHOCTb 3TOr0 MPUMEHEHHS 3aKJTIo-
YaeTcsl B TOM, YTO B IUpaMu/ie OblT pea30BaH TOT ke MPUHLMI Niepejayn sHepruy, uro u B JJHK
KUBOW MaTepuu. IMEHHO CITIOCOOHOCTD JKMBOTO MOTyYaTh [JIs1 CBOETO (DYHKIIMOHUPOBAHKS SHEPIUIO
COCEHEro MPOCTPAHCTBA, O0JIee BHICIIETO M0 YPOBHIO SHEPI€TUKH, €CTh IPUHLIMIMATIBHOE U IJIABHOE
OTJIMYME KMBOT'O OT He :kMBoro. HayuHsle BbIK/IaJAKK 00 3TOM MOXKHO HailTu B padotax 0. babukosa
no 6uosnoruu xuBoro. [IpuBeaeM Xxumuueckyio popmyay OMOIOrMYECKOro NepeaTumKa U ero aHa-
JIOTUYHYIO CXeMy Iv1a3aMu (pusmka (puc. 5).

AneHuH (M)
OByXKOHTYPHAR TpexXoCceEan Y
MApHeMHaA BEONHOBAR HHa
T
O— P ——p—
H | ARKYMYNATOD *
Q +]

111
Doccpop  MenTosa-pubosa (H)

Puc. 5. llecturpannoe 6eH3onpHOe Kombllo (FO. babukora) [58]

B crpykTypHOIi hopmyrie aneHO3uHTprGOCcHOPHON KUCIOTH 00s13aTeIbHO IPUCYTCTBYET OeH-
30JIbHOE KOJIBLIO-IIECTUTPAHHUK. A MATUTPAHHBIX ABA — B JABYX MEPHEHIUKYISPHBIX MIOCKOCTSIX.
DTO aHAJIOTU AHTEHHBIX BOJTHOBBIX JIEMEHTOB, AKTUBUPYIOIIHE 0A30BbIe OMOPHBIE TOPCUOHHBIC BEK-
TOpPBI HaIlIero MPOCTPAHCTBA. TOBKO B Mape ¢ HUMU MOXeT padoTaTh MeHTa-MPUEeMHUK aHTEHHOTO
MOYJISI BBICIIIETo moJis. Tak u B nupamue: 00beMHast CeTKa COTOBOM OOTMIIOBKY KaK pa3 U SIBJISAETCS
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TaKMM aHTEHHBIM JIEMEHTOM, a KaMepa I[apullbl — MeHTa-MPUeMHUK. be3 mecTurpanHoi OOMBKY
BCs TIOCTIEAYIONIas cxema MpocTo Obl He paboTasa. A MuchbMeHa, HaHECEHHbIE Ha OOJMIIOBKY, BO3-
MOXHO, UT'PAJIU POJib (PUIBTPOB MIIM PE30HATOPOB KOHKPETHBIX BUJOB SHEPTUM.

Bonee toro, oHa mMorna paboTarh W Kak COTOBBIM TesepoH, HO ropasjio MoirHee. YenoBek
JIOKWJICS B TPAHUTHBIN capkodar U Jajiee nupamuay Haao ObUIO BKIIIOYHUTH. A BKIJIIOYAETCS OHA OT
Marmueckoi HOTBI, KOTOPasi BXKOOWUT B aKKOPJ, COOCTBEHHOW YaCTOTHI TUTaHeThl. OT 3ByKa 9TOM HOTHI
npamMuIa HadrHaeT BUOprposats. lanee, 61arogapst KBapMTOBOMY HATIOJTHEHHIO IPAHUTHBIX OJ10-
KOB, U3 KOTOPBIX OHA CJIOXEHA, BO3HUKAET SHEpreTmueckuii moTok. OH BO30OYKJaeT B MUPaAMHIC
BBICOKOYACTOTHBIE KOJIeOaHHs, TI0 CYTH, TOPCUOHHBIE, KOTOPBIE CIIOCOOHBI IEPEHOCUTh Ha OTPOMHBIE
paccrosiHus MoOyI0 MH(POPMAIIHIO, XOTh B 3ByKaX, XOTh B 00pa3ax.

L1 GEOGRAPHIC

Puc. 6. lllecturpannas crpykrypa Ha Caryphe [58]

Hpyras ananorus. Mmeercs: KOJIbIIeBOM MMIYJICHBIA (DOKYCUPYIOIIMNA TMepefaTyiK, KOraa-
TO TOCTPOEHHBIN TOTUOIIEH WM XKUBOW IMBUIM3alIMel (BO3MOXKHO, CO CIyTHUKOB). Ha mosoce
CarypHa 3aperucTpupoBaHa IIeCTUTPaHHAs! KOJIbLIEBAs CTPYKTYpa, PaBia HECKOJIbKO MHOTO YPOBHS
u nopsaka (puc. 6). Ho 310 cytn He meHsieT. BOT ¥ UCTOYHMK MEXIPOCTPAaHCTBEHHOW SHEPTUM.
K cuactplo, MHOTHE JIIOIM BUZIEN OOJIMIIOBOYHbIE KAMHH B TIEPBO3JIAaHHOM BUJIE U 3alUCATIM CBOU
HaOMoeHUs Ha BeKa. DTy UCTOpUI0 MOKXHO HailTh B kuure [Turepa Tomnkunca «TaitHbl Benukoi
[Mupamunel Xeornca». CortacHo TOMIIKMHCY, B OTJIMYKAE OT MPaMOpPa, KOTOPBIN MOABEPAKEH IPO3UU
B pe3yJIbTaTe BO3JEUCTBUSI BpEMEHU U aTMOC(EPHBIX SIBIEHHIA, U3BECTHSIK CTAHOBUTCS CO BpEMEHEeM
TOJIBKO TBEpXKE, a TIOBEPXHOCTh €ro Bce Oosiee M Oosiee INIa KoM, TOIyManTe O BEIUKOJICHbIX CTa-
JIAKTUTaX U CTaJlarMUTaX, KOTOpble MOKHO HaWTH B TIOJI3EMHBIX Tierepax. [IpuonusurenbHo B 440
rOfy JIO Hatlel 3pbl [ epoioT mucat, 4To 06JIMIOBOYHbIe KAMHH MMPAMU/IbI ObLIH COBEPIIEHHO
OTIOJIUPOBAHbBI, M CTHIKU MeK 1y HUMH HACTOJbKO TOHKH, YTO C TPYIOM IIPOCMATPUBAKOTCS
HEBOOPY:KeHHbIM IJIa30M. B TpuHaauaroMm Beke apaOckuil uctopuk Adg-anb-Jlatudg rosopu,
YTO HECMOTPsI HA TIOIMPOBKY, STH KAMHU UCTIEIIPEHbI 3araJJOYHBIMU HETIOHSITHBIMUA TUCbMEHAMM, U
UX JOCTaTOYHO JJIsl TOTO, YTOOBI 3alOJHUTh JECSTh ThiCAY cTpoeHuid. Ero Kosern nonaraiu, 4to
3TU NUCbMEHa ObLM rpapuTH, OCTaBJIEHHBIMUA MUPUAIAMU TYPUCTOB JpeBHOCTH. B Havyane 1300-x
rOJIOB MMpaMKly IOCETUII TOMUHUKAHCKUI MOHaX YWibsaiM bonaencri. OH OTMETHIT B CBOMX 3aITUC-
Kax, COCTaBJIeHHbIX B 1336 rony, yto moBepxHocts Ilupamuabl NOKPHITa CTPAHHBIMH CHMBO-
JIaMH, HAYePTAaHHbBIMH CTPOiTHbIME psiaamMu. Co BpeMeHeM, Korjia OOMIIOBOYHbIE KAMHU ObUTA
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yTepsiHbI, UCUe3Ia JI00ast Ha/IexKJa 3arcaTh ITU 3araI0YHble CUMBOJIBI /151 OyAyIel paciui@poBKU
1 u3ydenus. unonop CULIMIIMIICKMIA, )KUBIINMI B 3TIOXY, CJIEIOBABLIYIO MIOC/IE MOXU XPUCTa, THCA,
YTO OOJMMIIOBKA M3 KaMHsI OblIa «3aBEPIIEHHON M HE TPOHYTOW HU MAJICUIIMMK Pa3pyIlIEHUSIMU.
Pumckwii Hatypanuct [Tnuanii HaGmoaan, Kak MECTHbIe MaJIbUMIIKKA KapaOKaIuch 1O TOJUPOBaH-
HBIM TPaHsIM K YIOBOJILCTBHIO TYpUcTOB. [IpubnmsutensHo B 24 rogy Haied 3pbl Erumner moceTtun
Crpabon. OH mucaj, 4To Ha CeBEepHOU IpaH NMUpaMuibl ObUla BXOAHAS IBEPh, YCTAHOBJIEHHAs Ha
nrapaupax. Ee MoxHO ObLIO ObI TOAHSTh, HO OBLIO TPYAHO PAa3IUYMTh IJ1a30M Ha (DOHE OKpYXKaromien
KJIQJIKH.

BuyTpu Benmkoii [Tupamusst ects Tpu pa3Hbie kKamepsl. Camast 60sbliiast 13 HUX U3BECTHA KaK
Kawmepa Llaps, 3170 entuHCTBEHHAs! 4aCTh TMPAaMU/Ib, CIIEIaHHAS U3 KPACHOTO I'PAaHUTA U3-32 €r0 BbICO-
koil mpouyHocti. B 1990-x ropax bepnapa [1ny aHanusupoBas 1BaAlaTh pa3HbIX KaMHEN Ha MOy
Kamepsi Llapst v coBepImi BOCXUTUTENBbHOE OTKpbITHE. CTPaHHO, XOTSI Bce KaMHU ObUTH JINOO KBaI-
PaTHBIMU, JTUOO MPSMOYTOJILHBIMH, BCE OHU Pa3HOTO pa3Mepa, 3a UCKJIIOYEHUEM TOT0, UTO Y BaC €CTh
UJICHTUYHBIE Maphbl 110 00erM cTopoHaM. KaMHU yJIOXeHBI B CEpUU TI0 IIECTh Pa3HBIX PSIZIOB, a Kak-
OBl psiZi OTIIMYAeTCs OT Apyrux mmpuHoil. B kuure « Anaromust Kameps! Haps» [Ty npeacrasiser
OLLIEJIOMJISIIONIE CII0KHOE U MCUEPIIBIBAIOIIEE CBUIETEIBCTBO, YTO B pa3Mepax KaMHel 3air@poBaHbl
u3Mepenust Mepkypus, Benepsl, 3emuu, JIynsl, Mapca, IOnutepa u CatypHa, BKJIouasi nepuoipl ux
opour.

HapyxHblil U3BECTHAK YacTW NMUPAMUABI CIYKUT TMTAaHTCKUN KOHJEHCATOp JIMH3bI B (POTO-
YBEJIMUUTEIEM-PACCESTHHBIM M KOHLIEHTpATa MapaMarHUTHBIX BOJH. KOHEUYHO, BHELIHW, TJIaJKUA,
M3BECTHSIKOBBIN KOpITyc Bennkoii nrupaMubl ObLT pa3pyllieH, Tak YTO OH HUKOTAa Oosiblie He OyaeT
CTUMYJIMPOBATh MOJIHYIO JIEBUTALMIO TSKEJIOTO TeJa.
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CotoBoe cTpoenune mupammu/ [82]

s KpbIMCKHX MUpaMuf] XapakKTepHO cOTOBOe cTpoeHme. Ha ux peOpax Ha paBHBIX MMPO-
MEXYTKaX U B CTPOrOM MOPSAKE BKPATUIeHbl OBAJIbHbIE CTPYKTYPbI — 9HEProuH(popMaIiMoHHbIE Karl-
CYJIbl, BHYTPEHHUE TOJIOCTA KOTOPBIX 3arlOJHEHBI CKAaThiM yriieKucibiM razoM (CO2), Tak 4To BCs
KOHCTPYKIIMSI HATIOMUHAET KPUCTALTMYECKYIO pelieTKy. Marepualt, 3 KOTOPOro C/IeIaHbl 3TH CTPYK-
TYpbl, HABOIUT HA MBIC/Ib, YTO 3TO I'MTAHTCKUE TOTYIPOBOJHUKOBBIE TPAH3UCTOPHI, MPUUYEM KaXkK-
J1asi KancyJa siBJjsieTcsi MOIHBIM aHTEHHbIM HM3JyuyarteeM. [lonyvaercs, 4ro Bcsi mupamujia
B I1€JIOM TIPEICTABIISET COOON HEBEPOATHBIX Pa3MEPOB U CIIOKHOCTHU MOTYIPOBOJIHUKOBYIO MUKPO-
CXeMy, WIH, IipaBrIbHee OyIeT cKa3aTh, Meracxemy. [1o Ipyrum rurore3am, 3T0 ra30BOe 3aIloTHEHNE
Jazepa

VugHble 0OOHAPYKIIIH, YTO BCE CEMb KPBIMCKUX TUPAMHU]T 00pa3yIoT eJUHYI0 HepronHgopma-
[IMOHHYIO CUCTEMY, U CMOIJIM SHEPreTHYeCK! aKTUBU3UPOBaTh €. baronaps ux ycuausm, sHeprus,
u3Jlyyaemasi upaMuamMmu, 1o 3aMepaM reousrkoB, BO3pocia B JeCATh pa3. bbulio ycTaHOBJIEHO,
yTt0o KphIMCKHE MUpaMUIbl CBA3aHBI MEKIY COOOW TYHHEISIMU U UMEIOT BHYTPU TeHepaTOpHbIC KPH-
CTaJUTBI, BEIpAOATHIBAIOIINE SHEPTUM PA3HBIX KAUECTB, KOTOPBIE 3aTEM PACIIPOCTPAHSIOTCS TIO BCEMY
3emHoMy mapy. OKazanoch, YTO MUPAMUIBL SIBJISIIOTCS ABOWHBIMU (THIA OKTadpa) — OT OCHOBA-
HUSI TUPAMU/J] BHU3 CTPOSITCS] KPUCTAIUTMYECKHE PEIIETKY aHAJIOTMYHBIX TUPaMU/I, HO C BEPILIMHAMM,
HaIpaBJICHHBIMUA BHU3, YTO 00ECIIeYnBaeT CBA3b C AapoM 3emun [82].

g MMNCoOCKUNMKaATHARA
\Dﬁmaaﬁa w Benok
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Puc. 7. ITonynpoBOTHUKOBbIE SHEPrOMH(POPMAIIMOHHBIE KarCyJIbl Ha pEOpax KPbIMCKOM MHpa-
Muasbl [82]

Xpam Heba B [leknHe sIBIsieTCS aHAJIOTOM PaMOICTE3UMUYECKON Oarapeu il HAKOIUICHUS U
H3JIy4YCHUSA SHEPIrun. HaFOI[I)I, 3TO KATANCKUE U SIIOHCKUE PEIUTUO3HBIC XpaMbl, ABJIAKTCA aHAJIO-
raMu paaro3CTe3NIeCKUX Oarapel il HAKOTUICHUS W U3ydeHus SHepruu. [1o MHEHUIO Crieruaim-
croB LlenTpa «Teppa», nmupamMujibl sIBJSIOTCS CBSI3YIOIIMM 3BEHOM MEXYy MUPAMU, MEXKIY 3emiien
u Kocmocowm.
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ITupamMuabl AMEIOT BOTHYTOCTD H
00pa3yoT BocbMurpatnyio ¢gurypy [31]

It0 ObUIO OOHAPYkKEHO COBEPIICHHO cTy4aiiHO B 1940 romy, Koria OpuTaHCKUI MAJIOT BOSHHO-
Bo3aymHbIX cui I1. I'poBc neren nHaa nupamugoi. OH c1y4aidlHO 3aMeTHJT BOTHYTOCTb U 3a(PUKCUPO-
BaJI e€ B HBIHE 3HAMEHUTOU (hoTtorpaduu. dta cTpaHHast OCOOSHHOCTh He OblIa BIIiepBbie OOHApYKeHa
B 1940 romy. D10 66110 ipoaeMoHcTpupoBaHo B «Onucannu Erunta» (Tom V, m. 8) (La Description
de I'Egypte in the late 1700's, Volume V, pi. 8) B koniie 1700-x rogo. ®nunaepc Ierpu 3amerun
OITyCTOIIICHHE B OCHOBHOM KJIaIKe B IIEHTPE KaXk/IOW I'PaHM U HAIKCAJI, YTO OH «IIOCTOSIHHO HaOIO-
JIaeT, YTO 3TU MPOBAJIbI cOCTaBysu oT Vi° o 1°» (puc. 8).

HowLowing oF Pypamin's
Sines ExaGGERATED.

\~ DEpTHS oF COURSES
B MAGNIFIED % IN CONSEQUENCE

Numaer oF (ourses
REDUCED.

Puc. 8. BornyTsie croponsl nupamubl Xeorica [31]
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Kpucranisl nupamMugajiabHon popMbl
3amycKaJd MHpaMuabl B padodee cocrossame [32]

EcTh MHOTO NICTOUHHKOB JIMTEPATYPHI, OIMUCBIBAIOIUE TPUMEHECHNEC KPUCTAJJIOB B IIMPpaMUJax.
Hanpumep, B iutepatype [32] yTBepkIaeTcs, YTO aJIaHThl JOCTUIJIM BBICOKMX TEXHOJIOTUI, U MOIJIN
BbIpalliIUBAaTh KPUCTAJIJIBI UICKYCCTBEHHBIM ITYTEM ITPpU IIOMOIIW CUHTE3A. KpI/ICTEUUIbI MpeaACTaBJIsAIN
HE MPOCTO KaMHH, & CBOETO pojia KOMITBIOTED, T. €. UCKYCCTBEHHBI MHTEJLICKT, HaJeICHHBII OIpe-
JIeJICHHBIM YPOBHEM CO3HaHUs. TakiM 0Opa3oM, KpUCTAILIBI- 3TO BBICOKOTEXHOJIOTMYHOE U3JIeTIHe
amiaHToB. HekoTopble KprCTaibl ObUTH BBIMOHEHH B (hopMe uepenoB. VIMEHHO KpHCTasuTbl upa-
MUJaJIBHBIA (DOPMBI 3aIyCKaIM B paboyee COCTOSTHAE MMPAaMU/IBI, Yepera ke CIYKHIA CBOEro poaa
KOMMYHHKATOpaM# CBA3U (aHaJIOFI/IH — INOPTAaTUBHLIC KOMHI)IOTepr). Hapanneano C MaJIbIMH KpH-
cralylaMu B ATJIaHTI/IIIC, CyHIECTBOBAJIM U TUTAHTCKHUE KPUCTAJLJIbI, KOTOPLIC HAXOAUJIIMCh B CTOJIULIC
UMIIEPUH aTJIAHTOB, BBINOJHEHHbIE B (hopMe MUpamuj (CBOEro poga CMMBOJ BEJIMUUSI UMIICPUN).
Crexyer OTMETUTh, YTO UMEIOTCS JBE MMPaMHABI Ha JHE OEPMYICKOTO TPEYroNbHUKA CaMble MOII-
HbIe ¥ padoTalolIHe 10 Cei AeHb.
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IIupamuay Xeonca nocrpouan 3a 20 Jiet ¢
HCNOJIb30BaHUEM 0COOBIX IPUEMOB aHTUTpaBUTaANuM [36]

MHorux uccaeaoBareyeil pa3HbIX CTpaH MHTEpECyeT BOMPOC, KAKMM 00pa3oM MepeMeniasrch
TUTaHTCKUE OJIOKU, U3 KOTOPBIX CJIOKEHBI MMpamMuIbl. VI3BecTHAa HayyHast pEKOHCTPYKIIHS, COTTIACHO
KOTOPOM padbl AKOOBI TALIMIIA STY MHOTOTOHHBIE TIILIOBI HA BEPEBKAX I10 JITTMHHOMY MaH1ycy. OmHaKo
pacyeThl SICHO MOKAa3bIBAIOT: YTOOBI MOCTPOUTH MUPAMHUIYy TAKUM 00pa3oM, HYKHO CTO JIET KPyIJo-
CYTOYHOU paOOThl, U HU O KAKOW TOYHOCTH MOATOHKM peub He uaeT. OQHAKO 3[1ech Mbl BCTYIIaeM B
MIPOTUBOPEYME C UCTOPUYECKUM JOKYMEHTOM — Bectkapckum manupycom. OH roBopurt: Bemnukyio
nupamuy Xeorica Bo3eeau 3a 20 sier. Ho Toraa, cornacHo BbIYMCIIEHUSIM UHKEHEPOB, MOTy4aeTcs,
YTO Ha YKJIAAKY KaKIOro KaMHs OTBOAWJIOCH BCETrO MAThH (Ipyrue roBopsAT o6 1 mMuHyTe) MUHYT!
Takoil KoHBelep /1a)ke HbIHEIIIHUM CTPOUTENISIM HE MOJ CUTy. A BOT UTO HAIUCAHO HA CTEHAX JIpeB-
HuX XpamoB. Mepornmidsl pacckasblBaloT: B CO3aHUU MMMPAMUJ] yYaCTBOBAIN TOJIBKO CBSIILIEHHUKH.
TexHOJOrNI0 YKJIAIKU MHOTOTOHHBIX KaMEHHBIX OJIOKOB HE JOBEPsUIM MOCTOPOHHUM. Kpelisl mpo-
M3HOCWJIY 3aKJIMHAHUS Ha ONpe/ie/ieHHON HoTe. KaMHM Tepsiyii Bec ¥ MOJHUMAJIMCh B BO3/YX, a 3aTeM
nX OECKOHTAKTHO YKJIAAbIBAIM C BhICOYAHINEN TOUHOCTBIO. MITak, Ha CTEHaX XpaMOB yKa3bIBaeTCs
Ha MiepeMelleHne TSHKENBIX OJIOKOB 0 BO3/1yXY, HA HAYYHOM JIEKCUKOHE — 9TO MPUMEHEHNEe CBOMCTB
JIEBUTALIWY.

AKycTHYecKasi JeBUTaNMsA — 3TO MepenoBas o0nacTb (PU3MKU. YUEHbBIM W3BECTHO, YTO
MeXJy M3JTIydaTesieM YJIbTpa3ByKa M OTpakaTesleM BO3HMKAeT TaK Has3blBaeMasl cTosiuasl BojiHAa. B
Hell MOXHO TMOBECUTh TIpeIMeT, U oH Oyret jerath! [Toka skcriepTam ynaercst 3aCTaBUTh MApUTh B
BO3/yX€E, TO €CTh JIEBUTUPOBATh, TOJILKO OUYEHb MaJIEHbKUI U Jierkuil npeamet. Ho apyrue ¢pusuku
TOBOPAT, YTO BO3/IEMICTBUE aKyCTUKH 3aBUCUT HE OT CUJIbI 3BYKa, a OT YaCTOThl. B Kakoi-ToO MOMEHT
3BYK BXOIMUT B PE30HAHC CO CTPYKTYpPO BELLIECTBA U MOXKET ee M3MEHUTh OCHOBHAs 4aCTh YUEHBIX
CUMTAET: YeM MOIIIHEee U3/Tyvaresib aKkyCTHUECKOW BOJIHBI, TeM OoJiee TSIKEITbIN TpeIMET MOKHO oI~
HATh B BO3yX. OHaKO ecTb MHOE MHeHue. BakHO MonacTte B Pe30HAHC C BEIIECTBOM IIpEAMETa,
MPaBUJIBHO HACTPOUTHLCS HAa YaCTOTY KosieOaHui ero aToMoB. Torja 1axe HErpOMKHUI 3ByK CIIOCOOEH
3aCTaBUTH JICBUTHPOBATD MPEIMET JIIOOON MACCHI.
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Bepcus o npuvenenun nemenra [99]

Crnetanuct no xumuu noiauMepos [Ixozed [dasunosnu u3 YHuepcutera bappu mposen
XMMHUYECKUI aHaIM3 00pa3IoB KaMHsl, MOLIEAIIEero Ha CTPOUTENBCTBO Tpex nupamul. CpaBHUB UX
C TIOPOJJAMH, BCTPEUAIOLIMMUCS B OIM3JIEKAIMX U3BECTHIKOBBIX KaMeHONMOMHsX Typaxa u Moxa-
Tama, OH OOHAPYKUJI, YTO COCTAB OOJIMIIOBOYHBIX OJIOKOB CTPOUTELHOTO KaMHSI COIEPKHT BEIECTBA,
OTCYTCTBYIOIIIE B KaMEHOJIOMHSX. B 3TOM cji0€ NMpuCyTCTBYIOT TPUHAALATh Pa3IMYHbIX BEILECTB,
UTpaBILIUX POJIb CBA3YIOIIEro MaTepuaia. [103ToMy HEKOTOpbIE CIIELMAIMCTBI CUATAIOT, YTO APEBHUE
ETrUNTSHE CTPOWJIM ITMPaMU/Ibl HE U3 ECTECTBEHHOI'O KaMHsl, a U3 UCKYCCTBEHHO M3IOTOBJIEHHBIX MaTe-
PUAJIOB IyTeM APOOJEHUsT U3BECTHSIKA, M3TOTOBJICHUSI U3 HETO CTPOMTENILHOTO PACTBOPA U 3aJIMBKU
€ro BMECTe CO CrelMaIbHbIM CBSA3YIOIIUM BEIIECTBOM B JIEPEBSHHYIO OMayOKy. B TeueHne Heckomb-
KHX YaCOB MaTepHaJ 3aTBepeBall, 00pa3ysi OJI0KH, HEOTIMYMMBbIE OT TPUPOJHOTrO KamHs. Takas Tex-
HOJIOTHSI, €CTECTBEHHO, 3aHMMaJla MEHbIIIE BpEMEeHU M TpeOoBaa He TaK YK MHOTo pabouux pykK.
CBA3YIOLIMM BELLECTBOM CITYKWJIM, OYEBUIHO, YITIEKUCIIBIA HATPUM, pa3inuHble (pocats (MX MOIIIN
MOJTyYaTh U3 KOCTEW WM U3 T'yaHo), KBapll ¥ Wi n3 Huma — Bce 3To ObUIO BIIOJHE JOCTYITHO €THIITSI-
HaM. K ToMy ke OOIUIIOBOYHBIN KaMEHb MOKPHIT MIJUIMMETPOBBIM CJIOEM BEIIECTBA, KOTOPBIN MOUTH
MIOJTHOCTBIO COCTOUT U3 ITUX KOMIOHEHTOB. [ToMrMoO rpoyero, HoBast FTMIIOTE3a MO3BOJISIET OTBETUTD
Ha JABHUI BOIMPOC: KaK yIaBaJIOCh APEBHUM CTPOUTENISIM MOATOHATh KaMEHHbIe OJIOKH C TaKOW TOY-
HocThio? [pennonaraemasi TEXHOJIOTHSI CTPOUTENIBCTBA, TIPH KOTOPOM OOKOBHUHBI PaHee «OTIUTHIX»
OJIOKOB MOTYT CITyXUTb ONMATyOKOH IJis OTJIMBKM MEXAy HUMH HOBOTO OJIOKA, JaeT BO3MOXHOCTD
MOJITOHSATH UX MOYTH Oe3 00pa30BaHMsI MPOCTPAHCTBA MEXKIY HUMH.

ABTOp Anekcanzp MaraHIieB OTMEUaeT, YTO Ha KPEMoCTh CTHIKOB OJIOKOB B METAIUTHUECKUX
COOPYKEHUSIX YKa3bIBAIOT MPaKTUUYECKH Bee uccaenopateni. Ixo3ed JaBuaoBuy NbITaeTCsl pacipo-
CTPaHUTH UJICI0 UCIIOJIL30BAHK S 0COOOr0 IEMEHTA IIEJTMKOM Ha OOJIMIIOBOYHBIE OJIOKU U APYTHUE TBEP-
aple Matepuaiisl. OgHaKO APyrye UCciieoBaTeM C MUPOBBIM UMeHeM, Hanipumep, AHapent CKIIsipoB
u Kpucrodep Hann npyroro mHenusi. imeercs 1iesblil psii MaTepuajoB B METaJIMTUUECKUX COOPY-
KEHUSIX, HATIpUMEP, IPAaHUTBI, KOTOPBIE TOJILKO €CTECTBEHHOI'O ITPOUCX0skAeHU . [Iponuiisl, Kpyriibie
OTBEPCTUS U IpyTUe Cieibl THCTPYMEHTOB HarJIsiJHO IIOKa3bIBAIOT HA €CTECTBEHHOE, @ HE UCKYCCTBEH-
HOE TIPOMCXOKJIEHUE ITUX MErajymToB. UTO K€ KacaeTcsl CKPEIUIAIONIEro MaTtepralia, TO OH MOXET
OBITH OCOOBIM IIEMEHTOM, JIMOO €ro MOXKET COBCEM He ObITh B CIIy4ae MPUMEHEHHsI MOJTUTOHAIBHON
KJIQJIKM WM TJIACTWJIMHOBBIX TEXHOJIOTMIA, TIPEATNONIArallX TeIIOBOE WK YIbTPa3ByKOBOE, WU
MHOE BO3/IEMICTBME HA MECTA CTHIKOB.
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IlocTpoenune mupamug npu nomMouu cyTHuka [306]

Nwmeetcst 330Tepuyeckas Bepcus MOCTpoeHus: nupamu. Harmpumep, 930Tepuky CUUTAIOT, YTO
aTJIAHTHI «TIOIBECHJIM» HaJl CBOEH YacThio MaTeprKa 0Opa30BaHUE B BUJ/IE NCKYCCTBEHHOTO CITyTHHKA,
umerortero gopmy nupamusl. C ero IoMOIIBI0 OHUA TTPOEITBIBAIA HEOOBIYHBIC 1)1 HAC JeVICTBUS:

* MPeoOPa3OBHIBAT KOCMUYECKYIO SHEPTHUIO,

* YIpaBJIsuId IOroAoM,

* JIeTaIIH,

* MEHSUIA TPaBUTAIIMOHHOE TI0JIE U T. 1.
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Oco6o0e ycTpoiicTBO Ha BepinnmHe nupamMuabl [18, 88]

[pennonaraercs, 4TO B JaJIEKOM ITPOLIOM, YCTPOUCTBO MPEBOCXOIHOM IEKTPUUYECKON Mpo-
BOIMMOCTH OBUIO PacrosiokeHO Ha BeplIMHe Mupamubl. B Tom camom mecte, Tjie mycToe npocTpaH-
CTBO Ha «MAaKYIIIKe» MUPAMU/IBI OCTAETCS €UHCTBEHHBIM CBHJIETEILCTBOM O TOM, YTO B MPOILIOM
OHa BBIIJIsZIENIAa COBCEM MHave. VIMEHHO oTciofia MOIvIa TPaHCIMPOBATHCS SHEPTUSA B IPOCTPAHCTBO,
HE 3aKperolieHHasl B 000JIOUKY IPOBOJIOB, pa3rpadieHre HapyKHOW «OOIIMBKU» TPAaHEH JIUIIIIO
uX OBLJIOTO BHEIIHETO COBEPIIEHCTBA M YMEHBIIIIIO BHICOTY NpaMuabl Xeorica 1o 138 m. Ho numm-
oBKa Mesk1y OJIOKaMH MCKJIIOUMTEIBHO TINATeIbHAS: 3a30pbl HACTOJIBKO HUYTOXHBI, YTO BO BHYT-
PEHHMX TIOMENIEHHUAX MEXIy OOTMIIOBOYHBIMUA KaMHSIMU HE ITPOCYHYTh Jaxe Urity uin Bosoc. Cama
O0JIMIIOBKA OTIIOJIMPOBAHA 0 3ePKAIBHOTO OnecKa. B BepxHel 4acTu KOHMYECKOe OCTpUe MUpa-
MUJIbI IOJKHO OBLJIO OBITh HOKPBITO HEKUM «CBEPKAIOLIUM METa/UIOM». BeposATHO, 04UH U3 TaKNX
«HAKOHEYHUKOB» M ObLT OTKONAH NM00Ju30cTH 0T 104-MeTpoBOii HAKJIOHHONH MHPAMU/bI
Amenemxeta B [lamype. Uto MHTEpeCcHO: Ha HeM U300paXkeH BCE TOT ke KPbLIaThIii HEOECHBIH TUCK
1 €CTb HAJIUCh, Iacamas: «JIumo naps AMeHeMxera OTKPBITO, 1 OH MOXET co3epuarb Bragsiky
[opbt CBeTa, KOrjia TOT MPOIUIBIBAET Ype3 HeOO».
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IIpumeHeHNe JIeBUTANUH [JIs TE€PeMele HIs
KaMeHHBIX 0J10Kk0B [190, 157, 290, 299,307]

Cy1miecTByeT MHOTO BEpCH O TOM, KaKUM 00Opa3OM CTPOUJIMCh MUPAMUIIBI U IPyTrHe Meraiu-
THUYECKHEe coopyxeHusl. Bepcuu ¢ nebeakaMu, MEXaHUIECKUMU U THAPABIMYECKUMU MPHUCTIOCOOIe-
HUSAMH caObl. A BOT mjesi paOOThI ¢ TpaBUTAIMEN KaMHEW 3amedarteslbHO 3TO oObsicHsieT. Crepl
1 padOoTaIoIIKe OCTATKU TOW TEXHOJIOTMU COXPAHMIIUCH 0 HAIIEro BPEMEHH, Hal0 TOJIbKO Ha HUX
0oOpaTuTh BHUMaHUE, U3yYUTh U COBEPIIEHCTBOBATD.

B Nnnuu ectb untepecHoe mecto — nepeBHs llluBamyp, pacrnonoxkenHast 6nu3 ropoaa IlyHa,
yto B 200 kumomerpax ot bombest. B 9T0i1 iepeBHe, Heialeko OT MECTHOTO XpaMa, PacroyIOkKEHbI 1Ba
KaMHs. Bec oTHOro U3 HUX 55 KWJIOrpaMMOB, Ipyroro — okosio 41. Ecu 10 60/bI1ero u3 HUX JOTpo-
HyTCs najblamu 11 yesnoBexk, a 10 MeHbILero — 9 1 Bce BMeCTe IPOM3HECYT ITPY 3TOM Ha CTPOTO OIlpe-
IENEHHOW HOTE Marmueckyio (ppazy, o0a KaMHs MOAHUMAIOTCS HA BBICOTY OKOJIO 2-X METPOB U BUCST
B BO3/yXe OKOJIO CEKYH[Ibl TaK, CJIOBHO HMKAaKOW I'paBUTAllMM HE CYLIECTBYET U BOBCE. DTO sBJie-
HUEe (PMKCUPOBAJIOCh MHOTOKPATHO, YUeHbIE U3 pa3HbIX CTpaH yacTto ObiBaioT B [lluBamype. MectHbie
JKUTEJIA TOBOPSAT, YTO STH KAMHHU OOBIKHOBEHHBIE U X MEHSIOT CITY’KMTEJIN XpaMa, Tak Kak OHU Nepu-
OIMYECKM pacKasblBaloTcsl. Takke ocTaercs 3arajkoi, Kakylo pojib UIpaeT YKUCIIo JII0[er — OIMHHA-
ALAaTh 1 1eBATh. IIocMOTpeTh Ha 3Ty Maruio MOeT KakAblid uesioBek, npuexasiiuil B Uuauio. Kamuu
SIBJISIIOTCSI JOCTOIPUMEUATETBHOCTBIO JIDOOTO TYPUCTUUECKOTO MapIipyTa.

Kcratu, B 31011 %€ fepeBHe IluBarnyp, BO 1BOpe MECTHOIO XpaMa JIEKHT ellle OAUH UHTepec-
HBII KaMeHb BecoM 62,5 kuorpamma. Bo Bpems iHEeBHON MOJIUTBBI 11 MOHaXOB OKpPYykKal0T KaMEHb
Y HAUMHAIOT HapacleB NOBTOPSTh UMs CBSITOTO, B YECTh KOTOPOTo NocTpoeH XxpaM. Korna B necHore-
HUM Ha ONpeJIeIEHHON HOTE JOCTUTraeTCs MUK 3ByYaHMsl, MOJISIIMECS NOIHUMAIOT KaMeHb, [IPUYeM
KaX[plid — OIHUM TajbleM. [IpekpaTiB neHve, oAU OTIPLITMBAIOT B CTOPOHY, U KAMEHHas! IbI0a
C TPOXOTOM IaJaeT Ha 3eMJIIo!

Kak u B mo6om ¢okyce, rmaBHOE CKPHITO OT I71a3 HaOmoaartessi. B koMruiekce Xxpama HaxOauTCs
METAJTUTUIYECKUI TeHepaTop, OYEBUIHO OJJMH U3 MUHAPETOB SIBJISIETCS Mpeodpa3oBaresieM SHEPruu
(usnyeckoro Bakyyma, paboTa KOTOPOro MOAJEPKUBASTCS CIIYKUTEISIMU Ky/ibTa. Tak Kak Ha BUILY
TOJIKO KaMHH, TO CKJIQ/IBIBAETCS BIIEUATIICHHUE, YTO JIOAM MPEOJOJICBAIOT TPABUTAIMI0 Oe3 KaKMX-
OO MPUCTIOCOOJICHUT.

Huck Caly nmokazaii, Kak MOXHO 3a CYET TPEX JIETIECTKOB U ero (pOpMBbI 331€HICTBOBATH SHEPIHIO
YIPYIrol aKyCTUYEeCKOU BOJIHBI JJIs1 B3aMMOJEWUCTBUS C BEPTUKAJIBHON — I'PaBUTAI[MIOHHON COCTaB-
nstioiedi. BomHOBOe sHepreTuyeckoe B3auMOJIEHCTBYE C TPaBUTALIMOHHBIM (poHOM BcenenHoit nos-
BOJISIET C MOMOIIBI0 pe3oHaHca (pusnko-xumuueckux cBocTB (PXC) O-H Boawl u Si-O kpemHus
BBIJIEJIMTH U MOJYYUTh B YCTPOMCTBE AOMOJHUTENBHYIO SHEpruo. B nanHoM cinyvae yucno 9 wm 11
YeJIOBEK CO3JAl0T YCJIOBUE B3aUMOJIEICTBUS YIIPYIOil aKyCTUUECKOM BOJIHBI C BEPTUKAIbHOM — I'pa-
BUTALIMOHHOM COCTABJIAIOLIEH, YTO MIO3BOJISIET OIYUUTh B KAMHE JIOTIOJTHUTENBHYI0 SHepruwo. Co3aa-
Hue Meranutrudeckor sHeprun HaunHaeTcsi ¢ @XC O-H Boapl. TyT Ha/10 BCIOMHUTE, YTO Y€IOBEK HA
80 MpOLEHTOB COCTOUT M3 BOAbI. IIpon3HOIIEHEe Ha CTPOro ONpeAeIEHHON HOTE Marn4eckon (pasbl
CO3Ja€ET YCII0BUA U1 CO3/1aHUS YIIPYTrOil akyCTUYECKOU BOJTHOM 3HepreTudeckoro noroka B ®XC O-
H Bogp! 1 nocnenyromeii ero nepeaaun B @XC Si-O kpeMHUs KaMHS.

ITo3TOMY NPpUKOCHOBEHHE NAJbIAMH CBePXY K INIOCKUM IMJINHAPHYEeCKIM KAMHSAM 1
NOBTOPEHNE NPH 3TOM HA CTPOro oNnpeieJIEHHOH HOTe Marn4eckoi (ppasbl co3Ja€T ycJio-
BHA VIS CO3JaHHS YIPYTOH aKyCTH4YeCKOH BOJIHON SHePreTH4eCKOro noToka Ha ypoBHe
P XC Si-O kpemHust BcTpedHoro sHeprerndeckomy noroky ®XC Si-O kpemHust MeraanTu-
yecKoro reieparopa. Popma u pasmMepbl KaMHel BHIOpaHbI ICXO/Isl U3 pa3MepOB BOJIH, 33/1€HCTBO-
BaHHBIX B JIaHHOM Tiporiecce. Berpeunsie motoku BoiHOBOM Hepruu Ha ypoHe @ XC Si-O kpemHus

co3aT 3(pdeKT OTTATKMBAHUS, TIOTOOHBIN B3aMMOECVICTBUIO OMUHAKOBBIX TOJIIOCOB MAarHUTA.
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B 1930-x ropax a¢pgekT neBuTanym HandoJiee TEXHUYECKH JOCTOBEPHO, MOAPOOHO 1 KOMITe-
TEHTHO OBLI OMKCAaH IMIBEACKUM aBHAMHKEHEPOM JIOKTOpoM XeHpu KbesbcOHOM, KOTOpBIi Habmoaa
B Tubete, Kak MOHaX¥M BO3BOJWJIM XpaM Ha ckajie BeicoToil 400 meTpoB. [JokTop XeHpu Haxoauics
Ha JIyT'y, OKpYKeHHOM C CEeBepo-3aIiajia BHICOKMMU ckaslamu. Ha BbicoTe okoso 250 MeTpoB B ckae
ObLIIO OTBEpPCTHUE, MOXOXkKee Ha BXOJ B Ieniepy. PAaoM ¢ HUM Ha MepeaHei 4acTu CKaJlbl THOETCKIe
MOHAX¥ CTPOMJIM KaMEHHYI0 CTeHy. [loOparbcs 10 BXojia B MEmepy MOKHO ObLIIO TOJIBKO C BEPIIMHbI
TOPBL.

B 100 metpax oT ckaJjbl, HAIPOTHB TEIIePhl, HAXOIWIACH MOIMPOBAHHAS KAMEHHAs IUIUTA C
OKpYIIIbIM yriiyOsneHreM. Kamennslil BayH pasmepom 1 X 1 x 1,5 MeTpa Taumim ¢ moMOIIpbio sIKOB
10 3TOH TUIMTHI U CBAIMBAICS B YIIIyOJeHHe, COOTBETCTBYIOIEE pa3MepaM KaMHs U TIIyOuHOH 15
CaHTUMETPOB.

B 63 metpax ot yriyOsneHus (MHAKEHep TOUYHO 3aMepHJl BCe PACCTOSIHUSI) HAXOMMIIHCh MY3bl-
KaHTHI C 19 My3bIKaJIbHBIMA HHCTPYMEHTAMHU, CPETi KOTOPBIX ObUTO 13 GapadaHOB U 6 TpyO, KOTOpbIS
crosti nyrou B 90 rpasycoB nepeji KaMHeM.

VHCTpYMEHTHI UMENH ClIeqyIoIIre pa3Meps:

— 8 6apabaHoB quiametrpoM 1 MeTp u 1.5 MeTpa riyOuHOM, ¢ KeJIe3HON MeMOPAHOM TOJIIIMHON
3 MWUTUMETPA;

— 4 6apabana 6pii qriametTpoM 70 cM U TTyOuHOM 1 MeTp;

— 1 6apaban 6bu1 Tuamerpom 20 cM u rmyouHou 30 cMm;

— Bce TpyOsI ObuTH pazmepamu 3.12 meTpa Ha 30 cMm.

Bce GapabaHbl ObLITM OTKPBITHI C OJIHOTO KOHIIA, MTO/IBEIICHBI HA JIEPEBSHHBIX MEPEKIaJnHaX 1
oOpallieHbl 3ByJaIliei MIOBepXHOCTHIO K YITyOIeH o ¢ KamHeM. Mesk 1y 6apabaHaMu B pa3HBIX MECTax
Pa3MeIaIrch OONbIUEe METAUIMYECKUE TPYObl, TOKE HalpaBJIeHbl pacTpyOaMu K yriyOneHuo. 3a
HUMH cTos 200 MOHAXOB, PaCIIONAraBIIMXCS 1O PAAUATBHBIM JIMHUSM — MO HECKOJIBKY YeJIOBEK Ha
KaXJ0H. YTon Mexly JUHUSMH COCTABJISsUI MISATh IPaaycoB. KaMeHs jiexan B IEHTpe 3TOro MocTpo-
CHUSI.

MoHnaxu 6unu B 6apadaHbl OONBITMMU KOKaHBIMU KOJIOTYIIKaMu. OKOJIO Kak10i TpyOBl CTO-
SJTO TIO IBa MY3BIKaHTa, YIOUIMX B Hee 1o ouepeau. 1o crernmanbHOl KOMaH/ie BECh STOT OPKECTP
MIPUHUMAJICS] TPOMKO MrpaTh, a XOp MOHAXOB MeTh B yHUCOH. Ha rmasax KeenbcoHa, uepes ueTbipe
MUHYTBI, KOTJa 3ByK JJOCTUT CBOETO MaKCMMyMa, BaJlyH B YINIyOJIeHHU caM COOOH Havasl pacKauu-
BaTbCSl M BAPYT YJIeTell 1o napadosie MpsIMO Ha MECTO BO3BEACHHMS CBSTHIIMINA, TIIe IPYyrie MOHAXH
NIPUHSUTA KaMEHb.

TakuM cTpaHHBIM 00Pa30M MOHAXU BO3HOCUJIM K CTPOSIIIEMYCS XpaMy TSITh-IECTh OT POMHBIX
BaJIyHOB Kax /bl yac! OUH 13 KaMHEN MpyU 3TOM pa3pyLIWICs, YTO MOKA3bIBAET, YTO 3(PPEKT 3BY-
KOBOT'O PEe30HaHCA MOKET MPUYMHUTD Pa3pyIICHUSI.

Byzyun aBUaliiOHHBIM MHXeHEepOM, KbeJIbCOH MOMBITANICS OOBSCHUTH 3TO HEBEPOSATHOE SIBJIE-
HHE C TOYKH 3PEHHS 3APABOTO CMbIC/IA. XEHPU MPEKPACHO TIOHUMAJT, YTO TPH U3YyYSHUH YEerO-TO U3
psilla BOH BBIXOIAIIETO BakHA Kaxasi Meslodb. KbebCOH MpoBes n3MepeHHsi BCeX pacCTOSIHUN — OT
SIMBI JIO CKaJIbl, OT SIMBI JIO CTOSIIIIUX MY3bIKAHTOB M MOHAXOB U TaK Jajiee W MOMy4ri Iudpsl, Bce
KpaTHBIE YUCITY «I1», a TAKKE IIPONOPLIMHU 30JI0TOr0 ceYeHus U uuciy 5,024 — pon3BeICHUIO «ITU»
Y 30JI0TOM MPOIOPLIVH.

BeruriciieHus mokas3pIBaoT, 4TO 00beM OONBIIMX OapadaHoB OIM30K K 00beMy KamHs. CpeqHre
OapabaHbl COCTABJISIIOT TPETHIO YaCTh OT OOJIBINIOTO, & MaJIeHbKUH OapadaH coctaBisier 41-10 9acTh OT
cpentero u 125-10 Jacthb OT 0osbIoro. TouHbI 00beM KaMHsI HeM3BeCTeH, HO COOTHOIIICHUE YacTOT
6apabaHOB MO3BOJISAET MPEATIONIOKUTH TpUuMepHO 1,5 kybomerpa. Uto kacaeTcs TpyO, TO X TMHA —
3,12 meTpa — He MO3BOJISIET JOCTOBEPHO CYIUTh 00 MX 3BYKe. BONBIIMHCTBO TPyO MMEIOT paciimpe-
HHE Ha KOHIIEe, CITyXalllee JJIsl yCHIIeHUsI 3ByKa, HO He oIpeiessioniee ero yactoty. Takum o6pazom,
€CJIM JJTMHA BOJIHBI B TPyOe SIBJSAETCS KaKOH-TMOO TApMOHUKOH OT 3 METPOB, TO TPyOa MPOU3BOIUT
3BYK Y4aCTOTOW BTOPOHM IapMOHMKU OT OoJbinioro G6apadana (To ecTb, 3 jeneHHoe Ha 1,5 paBHO 2).
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OrTcioa Mbl MOKEM TOHSITh, 4TO TPYObI 1 6apadaHbl ObLIN rApMOHHYECKH HACTPOEHbI Ha pa3-
Mep JIEBUTHPYIOLIEro KaMHsI.

dunpM 0 JeBUTALIMY, CHATHIA JOKTOpOoM Jarl, 661 KOH(HCKOBaH OpraHu3aIyeii, Ha KOTOpYIo
OH paboTaJ, 1 3aceKpevyeH. AHAIM3 TEOMETPUYECKUX U3MEPEHHIA, TPOBEICHHBIA MM, ITOKa3aJs, 4To
PacCTOsIHUS COOTHOCSTCS CO CKOPOCTBIO CBETA U C IPYTUMU PE30HAHCHBIMU siBIeHUAMU 3eMin. Oue-
BU/IHO, MOHAXH YEPIAlOT OrPOMHOE KOJIMYECTBO CBOOOIHOW SHEPruH IS JICBUTALMKM KaMHEH. DTo
OOBSCHSIET MaJIoe KOJIMUECTBO BUIUMOM 3aTpaueHHON SHEPruM, HEOOXOIUMOM 115 JIEBUTAIINH.

3HaHue MeraJIMTUYeCKON SHEPreTUKH TTO3BOJISIET MOHSITh, YTO HA CAMOM JieJie, B CKaJie, e
CTPOMJICSI XPaM, HAXOAUTCSI MeraJuTHYeCKHIl reHepaTop — npeoOpa3oBaTesb SHepruu (hu3M-
YeCKOro Bakyyma, paboTa KOTOPOro MOAJECPKUBACTCS CIyKUTESIMHU Ky/ibTa. B oCHOBE ero padoThl
JexKUT 20-CaHTUMETpOBasi yIpyras akyCTU4ecKast BOJIHA.

O ToM, 4YTO OHa 3aJefCTBOBAaHAa B 3TOM IpOIECcCe, TOBOPUT YIIyOJleHHe B TMOJMPOBAHHOM
KaMEeHHOW TUTUTE C OKPYIVIBIM yIiTyOsieHueM, rmyOnHor 15 caHTUMeTpoB. 3a4eM OHO HeOOXOOMMO?
B cantumerpoBom nuanazone CBY BosIH 4eTBEPTHBOIHOBBIM CTaKaH BBIIOJIHSET BaXKHbIE (DYHKIIUU
co3faHus OeryIei WK CTosueld BOJMHBL. B Haiem ciiydae OH BHOCUT pasiiMuKe B MIPOXOXKIEHUE B
KaMHe IPSMOi1 ¥ OTpak€HHOM 20-CaHTUMETPOBOI YIIPYroil aKyCTUUECKOW BOJIHBI, HECYIIIEN SHEPTUI0
METaJIMTUYECKOr0 TeHepaTopa.

VrnyOnenue B 1mTe 3aJa€T pa3HUIly MeX1y HUMH B YETBEPTh BOJHBI, TO €CTh CO3JAET CTOS-
YyI0 OTPaXEHHYIO BOJIHY, KOTOpasl MPENATCTBYET BHIBOLY BOJIHOBOM SHEPIMH, OTPAKEHHOW BOJIHOW
Ha ypoBHe 20-CaHTUMETPOBOH yNPYroll aKyCTUYECKON BOJIHBL. DTO MO3BOJISIET MPOBOAUTh HAKAUKY
BOJTHOBOH SHEPrvy B KaMeHb, IOMEIIEHHBIN B yIITyOlIeHre KaMEHHOU TUTUTHI.

MO>XHO OHSATB AEUCTBHS MOHAaX0B. PaccTaHOBKa My3bIKaHTOB U XOpa, HACTpOKa TpyO 1 Hapa-
OaHOB, PUTM M TIEHHE XOpa HAIPaBJIEHbI Ha OMpeNeEHHYI0 MOAYIAIMIO 20-CAaHTUMETPOBOM YIIPyron
aKyCTMYECKOW BOJIHBI. DTa BOJIHA HECET 3Hepruio reHeparopa Ha ypoBHe ®XC Si-O. Bee ycunus
MOHAxXOB OBbUTM HaMpaBJeHbl HA (DOPMUPOBAHNE TAPMOHHK YIPYTOW aKyCTHUECKOW BOJIHBI, COOTBET-
CTBYIOIIMX MapaMeTpaMm CIEeKTpa UMITYJIbca HEOOXOIUMOTO /1711 IepeMeIeH s KaMHS.

TpyObl CO30AI0T TAPMOHUKH YIIPYTON aKyCTUIECKOW BOJIHBI, OapabaHbl 3aJal0T Ko UX (hasbl,
KOTOPBIY MPUBOAUT K MOCTPOEHHIO U3 STUX TAPMOHUK HEOOXOIMMOTO CIIEKTpa. YeTbipe MUHYTHI YXO-
JWT Ha MOCTPOEHHUE 3TOro crekTpa. K aToMy BpeMeHu 3ByK JOCTUraeT CBOEro MakCHUMyMa.

dopmMupoBaHue cIEKTpa B KAMHE ITPOMCXOAMT Ha ypoBHE 20-CaHTUMETPOBOM YIIPYroy aKyCTH-
yeckoil BostHbl, Hecyiueil aHepruio @ XC Si-O reHeparopa. 3akauka SHEPriU CIIEKTPa MPOUCXOIUT Ha
Oery1ieit BOJIHe, a HAKOTJICHUE SHEPTUH CIIEKTPa Ha CTOSTYEH BOJIHE. DTO MPUBOAUT K TOMY, UTO SHEP-
'Sl HAKAIJIMBAEMOT O B KAMHE CIIEKTpa UMITY/Ibca AUaMeTPasIbHO IPOTUBOMOJIOKHA SHEPTUU CIIEKTPa
MMITYJIbCA, CO3JaHHOTO B KaMeHHOM 1uuTe. HacTynaer MOMeHT, Korja 9T OJUHAKOBbIE, HO TUAMET-
paJIbHO MPOTUBOIIOJIOKHBIE CIIEKTPBI (POPMUPYIOT IPOCTPAHCTBEHHO-BPEMEHHOIN UMITYJIbC. Berpeu-
HbI€ MMOTOKU BOJTHOBOM 3Hepruu Ha ypoBHe PXC Si-O kpeMHUs CO3AAI0T UMMYJILC OTTAJIKUBAHUSI,
MOIOOHBIN B3aMMOICHICTBHIO OJJTHAKOBBIX TTOJIIOCOB MarHUTa — «BaJIyH B sIME caM COOOM Hadasl pac-
Ka4MBaThCs ¥ BAPYT YJIeTel 1o rnapadosie mpsiMo Ha MECTO BO3BEACHHSI CBSATHIIHIIA».

Takum o6pasom, eButanus KamHe B iepesHe [lluBanyp u npeBHeM TruOete, HarIsITHO MOKa-
3bIBAET, KaK MCIMOJIb30BAHUE «METaIUTHUECKOW» SHEPIrHU MOMOTaJ0 CTPOUTh MMPAMUIbI M APYTHUe
METaIUTUYECKUE COOPYKEHUS.

Jpyroe ycTpoucTBO JIeBUTAMU MOKa3aHo Ha puc. 9 [307]. Ono na3viBaercsa «Kany-
neickas Katymka». CornacHO O[JHOI U3 TeopHil, ycTpoiicTBO «Kagynenickas KaTylika» NpUMeHsI-
JIOCh TSI JIEBUTAIIMM KaMEHHBIX OJIOKOB, KOTOPBIE MCTIONb30BAIUCH JUISI CO3/IaHUST TUPAMMU]I.
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Puc. 9. YcrpoiictBo neButaumm «Kagyneickas kaTylika» 171 IOCTPOMKY MTUPaMU]

310 OBUI CJIOKHBIN MyTh MIEPEMEIICHUSI MACCUBHBIX OJIOKOB, OKPYKEHHBIH psiiaMu C(OUHKCOB,
BJI0JIb KOTOPBIX JEHCTBOBAJIO CHMPAJIbHOE MOJIE COJIEHOUAA, CO3JaBaeMOE TeHepaTopaMy KaTyllleK.
CBAIIIEHHUKH HCTIONb30BAIM HACTPOEHHbIE KATYIIKU (OUIMOOYHO MIEHTU(PUIIMPOBAHHbBIE ErUITO-
JIoraMH Kak CTOJIOIBI), OJIMH TACCHBHBIN (Ha (OTO ClieBa) U OIMH aKTUBHBIN (CripaBa). AKTHUBHAs
KaTyIka Obl1a 3a3eMiieHa Ha «CBSIIEHHOE MSATHO» U MCIHOJIb30BaJIach B IJIaHETAPHOW SHEpreThye-
ckoil cetke. [IpuunHa, M0 KOTOPO COBPEMEHHBIE YUeHble He MOTYT MPOLyOIMpoBaTh 3TO YCTPO-
CTBO, 3aKJII0YAETCs B TOM, YTO COBPEMEHHAsI HAyKa HE MOKET MOHATh UCTOYHUK SHEPIUH, Ha3bIBae-
MBII «MUPOBOH CEThI0». ABTOPHI Haeu Xapau U Kk oObsCHSIOT ieiicTBre Tak: «JIpeBHUE Toau
UCTIONB30BAJIN «CETKY» IUIsl IOCTHXKEHHUS JICBUTALMM U BCEMUPHOTO O0IIeHus». BoT nmouemy nupa-
MU/Ibl HallIeHbl BO BCEM MUpe cpeau Beex ApeBHuXx nuBmwinsauuil. [lmpammuaa Xeonca B Erunre
SIBJISIETCSI TeHePaTOPOM KaTyllleK H Obl1a MOCTPOeHa ISl BXOXKJIEeHHsI B MHPOBYIO CE€Tb.
OcHOBHO# KOHTPOJILHOI NaHeJ b1 [Jis1 3Toil ceTku O0bL1 KoBuer 3aBera.

ITa TeOpust MOXKET IMOKA3aThCsl HEMOHITHOM, HO OOJIBIIIOE YHMCIIO HCCIIeA0OBATe e U MO PKH-
BaeT nofoOHbIe 00bsicHeHus1. Duapio Kommmna, aBrop «BboroB Dnema», nutupyer apaObCKoro UCTo-
puka X BeKa, KOTOPbIi 3alycal HAPOJAHYIO CKa3Ky O IporcxoskaeHuu Bemvkon nupamusl. CorsiacHO
9TOW UCTOPHHU, CTPOUTEJU ONJIN M0 KAMEHHbIM 0JIOKaM CHenHaJbHbIM CTepP:KHEM, 3aCTaB-
JISISA MX JIECBUTHPOBATh U ILILITH 110 BO3/yXy Ha PACCTOSIHHE «OJHOr0 BhICTpeaa». Koz
HACTaMBAET Ha TOM, UTO «JIPEBHHE ETHIITSIHE CMOIJIA CO3/1aTh KAKyI0-TO YCTOWYMBYIO 3ByKOBYIO BUO-
paluio, KOTopasi MO3BOJIWJIA CTPOUTEIIBHBIM OJIOKaM UTHOPUPOBATH TPABUTAIIMIO». XOTs, CaM aBTOP
no0aBisieT, 4To 370 JereHga. OIHAKO 9THUX JiereHl Hemasio. Bot mpumepsl.

VY mmanb, Mekcrka: «CTpouTtesbHble padoThl ObUTH JIETKU TSI HUX, BCE, YTO UM IPUXOIUIOCH
JeJaTh — 3TO CBUCTOM IOJHUMATH TSIKENBIE CKaJIbl M CTABUTH HA MECTO».

Tuayanako, BonuBusi: «3Bykamu TpyObl KaAMHH YKJIaabiBaIuch». [ u3a, Eruner: «Ilo cioBy Bos-
1e0OHMKa OrPOMHBIN KaMeHb ObUT IOIHAT B Bo3ayX. Yannapecc (2000 r.) ynomunaet Ke6pa Heracr,
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I[JIaBHYIO IyXOBHYIO KHUT'Y 3(PMOMOB, e roBoputcs, 4to COIOMOH MMEJ JIETAloIee TPAaHCIIOPTHOE
CPE/CTBO; TaKXke CYIIECTBYIOT TopHble BepiinHbl B [Takucrane u Mpane, raoe ConoMoH, 1O NpejaHuIo,
npusemsiics. Boszine 3onoteix Bopor (Mepycanum) ects MajieHbKasi MEYeTh, IJie MECTHAsI JiereHaa
pacckasbIBaeT HaM O TOM, uTO 1apb ColoMOH HaOMmoAaN 3a JKMHAMU, KOTOPBIE TPYIUIUCH HA CTPO-
utenbcTBe 3aanHmin B Mepycanmume, baansoeke. [IpeBaue n3oOpakenus bmmkuero Bocroka Bo MHO-
’KECTBE MOKA3bIBAIOT OJJHOTO MJIM HECKOJIBKUX JIIOJEH, JIETAIIMX B «KPbUIATHIX JUCKAX».

Puc. 10. ITanayc Ha rmiaro ['m3sl, rae pacnonoxeHs! mupamuast [290]

Uccnenosarens Anekcanap MaxoB cuMTaer, 4To MaHgyC BO3J€ TPeX MMIaBHBIX nupamun ['m3st
nMeeT criequaiibHylo nesb [290] (puc. 10). Ero Teopus 3akiodaercss B TOM, 4TO KaMEHHAs IJIAJ-
Kasl IOBEPXHOCTh MaH/1yca U3JTy4aeT [0 HOpMaJIi BBEPX ynopsaoueHHsle notoku CBY-sHepruu. Ita
sHeprus mogynmuposana HU-norokom. Ecim nmonsItaTsest MomoXuTh HA MAHAYC KaKOH-TMO0 KaMeHb,
3TOT KaMeHb BXOJUT B PE30HAHC CO 3BYKOBOW BOJIHOM U TepsieT Bec!

MaxoB Jej1aeT BbIBO, YTO AHAYC — 3TO YCTPOMCTBO VISA JIEBUTAIHOHHOI0 BO3 1eICTBUSA
HA KaMHH.

W3 vHpOpManuy 0 CBOMCTBAX METJIMTOB M3BECTHO, YTO IMPHU JIEBUTALMOHHOM OOIyYeHUH
KaMHH MOTYT HAaCTOJIbKO IOTEPATh BEC, YTO CAMOCTOATEIBHO MOI'YT B3JIETETh B BO3AyX. Ho, u3BecTHO
U Ipyroe: CTeleHb IMOTePH BeCa 3aBUCUT OT MHTEHCMBHOCTH MOJOOHOTO m3imydyeHus. Ilpu cuipHOM
CBY-HY o6ny4eHnu — KaMeHb MOTBITAETCS B3JIETETh, TPU CIA00M — JIMIIbh YaCTUIHO TOTEPSIET CBOU
Bec. Bor u 31eck, Ha Bogax Huuta, Mbl MOXXeM KaueCTBEHHO OLIEHUTh CTENIEHb ITOr0 JIEBUTALIMOHHOTO
00JTy4eHusI: OHO — HU3KOE, MO3BOJISIONIEE JIMIIbh YMEHBIIUTh BEC KAMHS, HE MO3BOJISS €My B3JIETET.
Nuaue, 6b110 OB HEBO3MOKHO BO3BECTH IMMPAMU/LY: BCE YJIOKEHHBIE KAMHH, KaK TOJIBKO MPEKPaTHIN
UX yJIePKUBATh, OIBITAIUCH TYT %€ BOCIAPUTH B BO3yXE U Pa3pPyLIUTh BO3BEJEHHYIO KOHCTPYKIIMIO.

Ecan nonmyctuts 1 %-Hblil 0CTAaTOK Beca KAMHSA Y MOBEPXHOCTHU MaHAyca, TO KAMEHHBbII
OJIOK HayaJIbHBIM BECOM B 2,5 T 3JIEMEHTApHO MOT NepeMelaTh 10 HAKJIOHHOHM BBepX Aaxe 1 yesno-
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BeK: JIEBUTAIIMOHHBII Bec OJ0Ka Oyner Bcero 25 Kr. A JBa 4esnoBeka, yxe 0e3 KaKHxX-T00 CBepXy-
CUJIM, CMOTYT TIPUITOAHSTH €ro Ha pyKax Ha HeOOMbIIyIo BhICOTy. C yBeIMYEHHEM PACCTOSHUS OT
MOBEPXHOCTHU TIAHAYCA, IEPEHOCUMBIN OJIOK 00sI3aTeIbHO OYy/IeT yBeJIMYMBaTh CBOW BEC.

Io Teopun MaxoBa, Ha BEpXHEM KOHIIE MaHAyca ero JIEBUTAIMOHHOE BO3JEWCTBUE Ha Iepe-
MelaeMple OJIOKM 3aKaHYMBAJIOCh. 31€Ch 9TH OJOKM CHOBA JOJIKHBI ObLIM TOMYYUTh CBOW TEPBO-
30aHHBIA Bec. [lasblie CTpOUTeNIsiM MPEACTOsIO MEPEHOCUTh KAMHH 110 BCEH TUIOIIAAKEe OCHOBAHUS
NUPaAMUIbL, U3PSIAHO TIOTSKEIEBIIUMH. M TOMBKO COXaeTh: Ha OJHOM 3Tare CTPOUTEIbCTBA UMe-
JIOCh CYIIECTBEHHOE oOJieryeHre padoTt, a BOT Temepb — Inpornayio. Tak Obl OHO W OBLIO, eClu Obl
KaK pa3 3/1eCb, y OKOHYAHM S MTAHAYCa, €r0 POJIb IIEPEXBATHIBAIACH HOBBIM YCTPOWCTBOM, JPYTUM 3Jie-
MEHTOM BO3BOJIMMOTIO coopyXeHus1. 1 310 Obi1 BOAHBIN KaHaJ niepes nupamuaoi. [ToHaTHO, 4To
MOTOK, MPOTEKAIOIIUIA MO/l TUPAMUJION, HECET B CBOMX BOJAX BCE Ty ke SHEPruio peKu. A caM KaHa
MIPE/ICTaBIISIET COOO0M KaMEHHBIN KOpoO, BBEPXY KOTOPOTO €CTh KaMEHHAsI KPBIIIKA, BEPXHSsI IIOBEPX-
HOCTh KOTOPOH — 3TO HAllla CTPOUTENbHAS TUIOMIaAKa. Y MOHATHO, UTO HEPTUsl peKH Tenepb OyaeT
M3JTy4aThCsl CKBO3b 3TY KAMEHHYIO IUIACTHUHY, a €€ yIOpsI0YeHHOCTh, & 3HAYUT — U JICBUTAIIIOHHBIE
XapaKTepUCTUKH, OyAyT 3aBUCETh TOJIBKO OT KayecTBa 0OpabOTKU e€ MOBEepXHOCTU. Tak 4To, Masio
CpyOUTD BHICTYMAOIMe OYPTUKY KaMHSsI TIPH BIPABHUBAHUY TLIOMIAKHY, BaXKHO OBUIO BBITIOJHUTD €€
Y JIOBOJILHO TJIaJKOH, 0e3 CKJIAIOK M mepoxoBaTocTerd. Kak pesynbrar: BOOIL BCEH JTMHBI BOAHOTO
KaHaJla 1 10 BCE ero mupuHe OyayT UMETh MECTO HOBBIE JIEBUTAIIMOHHBIC MPOsIBICHUS. pyrumu
CJIOBaMH, M3 BCell KBaJAPaTHOI IUIOIA/I1 OCHOBAHUS NUPaMu/ibl Xeornca JHUIIb HA e€ 4acTH,
N0/l KOTOPO# NMPOTEKAIT BOJAbI KAaHAJA, MbI IOJIy4HM JIEBUTAIIMOHHOE YMeHbIIIEeHIEe Beca.
[Iar B CTOPOHY OT 3TOTO BHITSHYTOTO NMPSIMOYTOJIBHUKA, M BCE — KAMEHb CHOBA TIOTSIKEeN !

MaxoB fosro gymait Haf ciioBamu ['eponora: «IlmpamMuxy Bo3BOIHIM CBEPXY BHU3» U JIaXKe
MpeAronaray HeTOYHOCTh NIepeBOa UM MCKaKEHHEe CJIOB Ha JAJbHOCTU BPEMEH, HO Tenepb CTal
MIOHSTEH MX CMBICT. Benp, AefCTBUTENBHO, MOKHO OTHOBPEMEHHO KaK MOTHSATH BBICOTY MTUPAMHUIbI,
TaK ¥ paclIMpuTh €€ OCHOBaHKE, U 9Ta KApTHHA N3BHE BBHIIJISUT KaK BO3BEICHUE CTPOSIIIIETrocs: 00b-
eKTa CBEpXy BHU3.

Enme onna Bepcus — Kosbiioa [299] 3akiiouaercs B TOM, 4YTO KAMHH CaMH JIETEJIH BBePX M0
0c000MY SHepPreTHYeCKOMY KaHaJy. DTOT SHEprokaHas ObUI CO31aH CTPOUTEISIMHA TIOCPEICTBOM
TEXHUYECKUX YCTPOWCTB MOCPEJUHE BOCTOYHOM CTOPOHBI IupamMu bl (co croponsl Huna). Uccneno-
BaHMSI MOKa3aJIM, YTO MHOTOTOHHBIE KaMEHHbIe OJIOKH, JOCTABJISBIINECS K MOTHOXBIO MTUPAMUIbI,
TMO/IBEPraJIiCh SHEProoOpadbOTKe TeHepaTopaMu ISl OCTIA0MCHUS UX IPAaBUTAIMOHHOTO B3aUMOJIEH-
CTBUSI C 3eMJIEH U YBEJMUSHUsI B3aMMOJICHCTBHSI C KAHAJIOM SHEProroToKa BBEPX BIOJb TUPAMHUIbL.
[Mocne 3Toro 6;10KM MOCPEICTBOM KaHATHO-OJIOYHOTO KAHTOBATEJIS MOIABAIUCH B IPUEMHHK SHEPro-
KaHaJia U JIeTeId BBEPX K MECTY YKJIaJKH. JHepreTHYecKnil MOTOK KaHaJjla co3/1aBaJjicsl CBoe-
00pa3HbIMH CoOJIeHOUJaMHU-TpaHcgopMaToOpaMu, YCTAHOBJIEHHBIMH HA OJHOH OCH BJI0JIb
cTeHbl nupaMuabl. [To Mepe pocta BBICOTH TMPAMU/IBI YUIMHSIIOCh U HAPAIMBATIOCh YCTPOUCTBO,
CO3/IaBaBIliee SHEPrOKaHAI.

Nmetotcst ocHOBaHMS TpeoaraTb, YT0 OCHOBHbBIC 3HAHUS U Y3JIbl ONMCAHHBIX TEXHUUYECKUX
YCTPOMCTB COXPAHWIKMCh M HAXOAATCS B TIOA3EMHBIX XPAHIIIUILAX HEJAeKO OT MUpaMHIbI Xeorica
u npyrux Mecrax Erunra. OHu ObUii He MeHee IIeHHbI, YeM COKPOBHIIA Xeorica ¥ He ObLIT YHHUTO-
*eHbl. [ pOMO3/IKMe TEXHUYECKUE YCTPOUCTBA CITYCKAIMCh B MO/I3EMEITbsI TIOCPECTBOM CIIEITUATBLHBIX
mdTOB, a MX BXO/IBI HA/IE)KHO 3aMYPOBAHBI.
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BeiBoabl aBTOpPA, K.T.H. A. MaTaHiieBa

1. Mo kmaccuyeckoy Bepcuu [ eponoTa ApeBHME eruneTcKre MMpaMu/ibl ObLr HocTpoeHs 2 500
JIeT 110 H. 3. hapaonamu Xeoricom, XeppeHoM u MukepuHoM. [IpuHumanu B 3TOM y4acTue He MeHee
100 ThIC. paOOTHUKOB TOJILKO HA OfHOM Bosnbimnoi mupamuae. CoBpeMeHHbIe MCCIeIoBaTeN TIOKa-
3aJI1 COBEPIIEHHO Ipyroe BpeMsi, 3TuM nupamugam oosnee 10 Toic. et. Takum 006pa3om, CTpOUTe N
no Bepcun I'epoora, TOJILKO JOCTPaNBa N HJIH PEMOHTHPOBAJM OT/AeJbHbIE YaCTH MUPa-
MH/1, HO HE MOIJIM CO3JaTh OCHOBY M3 IPAaHUTHBIX OJIOKOB OTPOMHOW MAacChl M yIMBHUTEIILHOW TOY-
HocTH. UTtak, 1aTa nepBUYHON MOCTPOMKHU OIPEJESIeHa, a lajee MMpaMu/Ibl HEOJAHOKPATHO JOCTpau-
BaJIM B pa3Hble NIEpUO/Ibl BpEMEHH, B TOM YMCIIE U B TOM IIEpHOLl, 0 KoTopoM nrcai ['eponor.

2. HeocriopuMblil BKJIaJl B BBISIBJIEHHE OCOOCHHOCTEH CTPOMTENLCTBA JPEBHUX MeEraiuTHye-
CKMX COOpYKEHHH C/Iesal Hall poccuiickuil yueHslii Auapeit CkisipoB. OH mepBbIM 00O0OIIMIT 3TU
OCOOEHHOCTH ¥ C/IeNall BBIBOJ O TOM, YTO OHM OJIMHAKOBBIC WJIM WIEHTHYHbBIC IJIsI BCEX JAPEBHUX
UpaMuj U APYrUX MEraluTHUeCKuX coopykeHuid. OHM OIMHAKOBBIE JJIs1 BCEX CTPaH U BCEX KOH-
THHEHTOB. AHzipell CKIISIPOB BBISIBUJI «IUIACTHJIMHOBYIO TEXHOJIOTHIO» M OOOOITHI YCJIOBHS CO3/1a-
HUS TIOJIMTOHAJTBHOM KJIAKU. [ J1aBHOE e, UTO OH Oaroapsi CBOMM aHATMTUYECKUM BBIBOJIAM YETKO
TIOJIONIEN K TOHUMAHHIO TOTO, YTO TaKKe TEXHOJIOTUH U TIepeMeIlIeHue MHOTOTOHHBIX OJIOKOB B JPEB-
HHE BpeMeHa BO3MOXHBI ObUTM TOJIBKO POABUHYTHIMU IMBMIM3amsiMu. Kak nucan Annpeit Ckis-
poB («CeHcaumMoHHas UCTOPUS 3EMJIN»): «0CTATOYHO OYEBUIHO, YTO MMPAMUIbI TOCTPOEHBI BOBCE
He BO BpeMeHa [V nuHactuu, a 3a MHOTHE ThICSIUM JIET JO (papaoHOB!»

3. NnrepecHa Bepcus 10.®. KazakoBa 0 TOM, YTO MUPaMuU/ibl CTPOMIIM BEIUKAHBI U TIO3TOMY
OHHM MOIJIM YKJIaJbIBaTh OJIOKM MO 2,5 TOHHBI. B 1enoM, Bepcust 0 TOM, 4TO MUPAMHIbI CTPOUIU
aTJIaHTHI-BEJIMKaHbI He HOBast. OJTHAKO J1ake BeJTMKAHbl HE B COCTOSTHUM NepeMeniaTh Oosee TsKesbie
610K, nMeronrecs B mupamMuaax — 10 400 ToHH u ertle 6oJiee MaCCUBHBIE OJIOKU IPYTUX METTUTH-
yeckux coopyxeHusix 10 1000 ToHH.

4. Nmerotcs npeBHrE MH(PBI, B KOTOPBIX YKa3bIBaeTCs 0 epeMeneHun 0J10KOB 10 BO3-
JyXy. DTa Bepcus ceifuac HaXOQUT Bce OOJIbIIee YUCIIO CTOPOHHUKOB Y HAYMHAET IOTIOHSATHCS ITPUH-
LMIIaMU JEWCTBUS: HA OCHOBE JIEBUTAIIUY, aHTUTpaBUTAlMU U ap. OJHAKO, Ha MIPAKTUKE ITH MPUH-
IIUTIBI ceiivac elne He peain30BaHbl. TeM He MeHee, eCTh HaJIeKIbl, UTO B OV KaHIIIe ToIbl 3TO OyaeT
PEaTM30BaHO, BE/lb €CTh k€ peabHble IPOTOTHUIIBI, HAIIPUMEp, JUCKU, HaliieHHble B KuTtae BMecTe ¢
MHOIUIAaHETSIHAMU. DT TUCKU NIEPUOANYECKU U3MEHSIOT CO BpEMEHEM CBOM Bec!

Kpowme Toro, nocTi:xeHrem nocieIHuxX JIeT sBISIeTCs CO3/1aHie TEOPUH JIEBUTALIU METAJIUTOB.
Ita TeopHsl OCHOBAHA Ha PE30HAHCHBIX CBOMCTBAX TSIKEJIBIX KAMEHHBIX OJIOKOB MO JEHCTBHEM aKy-
CTUYECKMX BOJIH.

5. Aunpeit CKIIsIpOB MPEIIONOKIIL, YTO pa3 JpeBHUE MHCTPYMEHTHI He HAlIeHbI, TO 00paboTKa
OJIOKOB MOTJIa IMTPOUCXOANTh Ha KOCMUUECKHX JIETaTeJIbHBIX araparax.

V aBtopa apyras Bepcusi. CHauasia npumepbl. Korga ydueHsle 0OHapyKIIU Clebl 9PO3UM Ha
Cdunkce, yka3blBaloIlIMe Ha IPEBHEE €ro MPOUCX0KAEHUE, TO MECTA SPO3UH TYT KE 3aKPbUIN ETUIIET-
ckue ciyx0bl. Bropoit nmpumep. Korzaa smonisl Hanumm mycroty nof arnoi CprHkca, COOTBETCTBY-
foryo onucanmio Keiich, To MOMeHTaIbHO OBUIM 3aripellieHbl BCSKUE AabHEUIIe UCCIeOBAHMUS.
OTH ¥ pyrre aHaJIOTMYHbIE TPUMEPHI HABOAAT HA MBICIIb, UTO APEBHsIsI OMOJINOTEKa, O CAHHAS
Keiicu, u 1peBHHEe HHCTPYMEHTHI, y:Ke Hali/leHbl M XOPOIIO CHPSATAHbI erHNeTCKUM BJa-
cTsAMHU. Besip He ciy4aiiHO OHM Tak PEeBHOCTHO OTCTAaMBAIOT BEpCHIO I'epoioTa o MpoucXoxIeHnu 1
CTPOUTENIbCTBE NMPAMU, ¥ IPUHAJIEKHOCTh UX (papaoHam Xeorlcy, XeppeHy u MukepuHy u kare-
TOPUYECKH IPOTUB JPYTUX BEPCHMA, XOTsI MyMUi (hapaoHOB B TpeX nmupamuax [ u3bl He ObUIO HUKO-
raa! Brnactu katacrpouuecku 00siTcsl BCAKKX Ipyrux Bepcuil. Ha camom sienie, UCTUHY HE CKPBITh
TaK k€, KaK He OCTAHOBUTH YEJIOBEUYECKYIO MBICIb.
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Oco0eHHOCTH MaTepPUAJIOB MTUPAMMU/]

CnemmaabHble MaTepuaJnl [12,15,17, 40, 62]

BocHwmiickas [Mupamuaa CojHIIA MOJTHOCTHIO TOKPHITA MPSMOYTOJIBHBIMUA OETOHHBIMH OJIO-
kamu. [IpumeHsieMbiii OeTOH 00aiaeT HeBepOATHOM MPoYHOCTHIO (10 133 MIla) 1 HU3KOU BOASHOM
abcopoumeii (okono 1 %). CornacHo MccieIoBaHUsAM HAYYHBIX MHCTUTYTOB B BocHuu, Utamiu u
dpaHiyn, 3TU CBOKMCTBA HAMHOTO IMPEBOCXOIAT BCE M3BECTHBIE COBPEMEHHbBIE OCTOHHbBIC MAaTEPUAIbL.
OTU NUpPaMU/Ibl OKPBITHL CIIOEM MOYBBI, KOTOPBIH COITIACHO [ 0CY1apCTBEHHOMY MHCTUTYTY TIOYBO-
BEJCHU S, UIMEET BO3pacT OKOJO 12 Thics4 JieT. PaguoyrinepoaHsiil aHaIn3 BBIMOILIEHHOM Teppackl Ha
Bocnuiickon [Tupamuze Jlynsl, nponsseneHubiii IHcTuTyTOM TeXHONMoruu u3 [omnbium, nogreepau,
41O Teppaca Oputa nocrpoeHa okoso 10350 ner Hazan.

Buemnmii koprryc Benvikoit [Tupamuist B ['3e B nepBoHauaibHOM BHJIE ObLT MOKPHIT U3BECT-
KOBBIM OesbiM Ty(hoM, IpudyeM TakuM 0O0pa3oM, UYTO MeXIYy MOJIMPOBAHHBIMU KAMHSIMHU HE OBbLIO
3a30poB. JII0OONbITHOE e/10, HO U3BECTKOBBIN TYy(, UCMONL3yeMbIil B HApY:KHOM Kopityce Benmukoi
MMpaMH/Ibl, HE COAEP)KUT MarHuil U UMEET OUYEHb BBICOKME M3OJISALMOHHBIE CBOMCTBA. [10 MHEHUIO
pAaa ucciaenoBaresie, N30JISIMOHHbIE CBOMCTBA MaTepyalla MO3BOJIMIIN APEBHUM €TMITSIHAM MOJIHO-
CTBI0 KOHTPOJIMPOBATh TE€UEHUE IHEPIUU BHYTPH Nrpamuisl. Kpome Toro, kameHHble OJI0KH, UCTIONb-
3yeMble BO BHYTPEHHUX 4acTsx Benukoil mupamusl, ObUTH clieNaHbl U3 Ipyroi (opmbl U3BECT-
HsIKa, KOTOPBIA CONEPXKUT HEOObIIOe KOIMYECTBO KPUCTAUIOB U MeTasuioB. CuMTaercs, Yro 3TH
JIBa Ba’KHbIX CBOMCTBA, MO3BOJIWIN PEIINTH 3a/1a4y MAKCHMAJIbHOMH Nepeiauyl MOIHOCTH.
Eime Gonpimii MHTEpEC NMPEICTaBIseT W TOT (haKT, YTO KaHAJIBI, IIOCTPOCHHbBIC BHYTPU MTUPAMUIbI,
ObLIM CZIeJIaHbl U3 TPAHUTA, CJ1a00 PaTMOaKTUBHOTO MaTepHalia, XOPOIIIO CIIOCOOCTBYIOIIEr0 HOHU3a-
LMY BO3yXa BHYTPH BO3/YIIHBIX IIAXT MUPAMU/BbI.

Io mHenmio mokropa Pummna KamiaxaH, po30Bblil TpaHUT, KOTOPBI ObUT UCIIOJIB30BaH TPH
crpoutenbctBe Kamepst [apeit Benmkoli nupaMu/ibl IpeicTaBIisieT OqHY U3 HarOoJiee nmapamMarHuT-
HBIX cyOctaHimid. VI3BecTHSK, MOKPHITHIA Benukoil nupamuion, siBisieTcs: quaMarHuTHeiM. Popma
KOHyca U (popMa NUPaMUIbl YACTO CUMTAIOTCS SHEPreTMUECKU SKBUBAJICHTHbIMU. B mmpammae
reHepupyeTcsi CIMHOBOE 10JIe U3 BepmuHbI. [10] aKTUBHBIMU CECMUYECKUMU TIOJISIMU TTOHU-
Maetcsl yaapHoe Bo30YykICHUE CEICMUYECKUX BOJIH B CpeJie /17151 OMpeIeNIeHH s CECMUYECKUX CKOPO-
CTel U PACCTOSIHUM JI0 T€0JIOTMYEeCKUX WM CTPYKTYPHBIX IpaHuil. OTHOBPEMEHHO yIapHOoe BO30YXK-
JEeHUE CECMUYECKHUX UMITYJIbCOB MO3BOJISAET OCYHIECTBIISATh MOUCK PA3IMYHBIX ITYCTOT U PE30HAHCOB,
CTPYKTYp ¥ OOBEKTOB BHYTPH MAacCHBA MUPAMUJI C TPyOO¥ OIEHKOW MX HEKOTOPBIX TeoMeTpude-
CKuX pa3MmepoB. Haubornee mpocto onpenenuTb pa3mepbl OJIOKOB COCTaBIISIIONIMX MTPUTTOBEPXHOCT-
HYIO CTPYKTYpY I'paHel Wiv BHYTpeHHUX Kamep. [IpeaBapuTebHO ObLIH Onpe/iesieHbl CeHCMUYecKre
CKOPOCTH B OJIOKax MMpaMK[;: CKOPOCTh P-BoiH B G110kax n3BectHsKa nopsaka 2000-2500 m/c, cko-
pocts S-BosH 1300 m/c, B rpanuTtax ckopocts P-BonH nopsaka 4500 m/c, S-sonn 2500 m/c.

Jlns1 n3ydeHus: reo(pu3NIecKuX IMoJied W CHTHAJIOB He TpeOyeTcsl YHUKaJIbHAsl amnmaparypa.
®dopma CUTHAJIOB CEUCMUYECKUX UMITYJIbCOB CBUJETENBCTBYET O CYIIIECTBOBAHUH BHYTPEHHHUX BBICO-
KOYACTOTHBIX PE30HAHCOB y HEKOTOpbIX nupaMul. st Bcex KPpyNHBIX MUPaMu] U NPHJIeraro-
IIUX CTPYKTYP XapakTepPHO CyllleCTBOBaHUeE ceiicMoakycTudeckou amuccun. CeiicMoaky-
CTHYECKAasi IMUCCHSI COMMPOBOZK/IAETCS JIEKTPOMArHUTHBIM M3JIydeHNeM.
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OcoOrble cBolicTBa TPAaHUTA H H3BECTHSIKA A mupaMu [95]

N3BecTHbIE TbE303/IEKTPUUECKUE CBOMCTBA IPAHUTA O3BOJISIOT HAKOIUTH O POMHBIH 3JIEKTPO-
CTaTUYECKUI MOTEHINA, BRICBOOOKIAIOIIUIICS B BUIE UMITYJIbCA TIOCTOSTHHOTO TOKA, KOTOPBIH MpU
MIPOXOJK/IEHUH Yepe3 OMUUYECKUI Oapbep HEIMHEWHOTO MaTepuasia Co3aeT CIETUICHHYIO U UMITYJIbC-
HYIO CKQJIApHYIO BOJIHY. Ero pemeryaras crpykrypa (TO €CTh BXOASILETO B €0 COCTaB KBaplLa) Morja
UIpaTh poJib BOJTHOBOJA [JIs1 UMITYJIbCA.

HenuHelinbie MaTepuaibl, TakKe, Kak M3BECTHSIK (KapOOHAT KaJIbIIHS ), UT'PAIOT KJIIOYEBYIO POJTb
B YETHIPEXBOJTHOBOM CMEIIEHNH, HEOOXOIMMOM J1JIs TIOYYEHHSI UMITYJIbCOB CKAISIPHBIX BOJIH.

Oomias KpucTauTyecKas CTpyKTypa MMpaMuU/Ibl cama Mo cede MoIJia UrpaTh pojib BOJTHOBOAA
i ummnyiabcea. [lupokoe npuMeHeHne TakuxX HEJIMHEHMHbIX MaTepuasioB, Kak T'PaHUT, U3BECTHSK
Y IJ1a3M B KOHCTPYKIIMHU MUPAMH[bI YKa3bIBAET, YTO COOPYXEHUE ObLIO MOCTPOCHO KaK OrpoOMHast
MalllMHa 1)1 FeHEpUPOBaHU sl TOTOKA SHEPTMU U HAaIIPABJIEHUs €ro Ha 1eJIb [TPU IOMOIIY CKaJIsIPHOW
rapMOHMYECKON UHTEp(EepOMETpUH.
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Texnoaornueckue ocooennocru [12, 88, 38]

[Ipu cTpouTesbcTBE OBUIM UCTIONB30BAHBI MIJUIMOHBI OJIOKOB U3BECTHSIKA CO CPEAHUM BECOM
2,5 TOHHBI, MHOTOKPATHO UCIIOJIb30BAJIMChH TUIUTHI BecoM Oostee 200 TOHH, TIATe/IbHAS OT/IENIKA He
TOJIBKO U3BECTHSKOBBIX, HO ¥ TPAHUTHBIX U 0A3aJIbTOBBIX TUIUT; UIMEIOTCSI IIPOCBEPIICHHBIE B TPAHUTE
1 6a3abTe KOHMYECKKE OTBEPCTHSI M COOTBETCTBYIOIINE UM KEPHBI C OOPO3/IKOM € IIarom 2 MM; XO[Ibl,
MIPOJIOKEHHBIE B TOJIIE MUPAMUJ, BBITOJIHEHBI TI0 JIMHUSIM, OTKJIOHSIIOLIIMMCS OT TIpsSIMOM He Ooree,
YeM Ha 5 MM Ha paccTossHUM Topsiika 80 M, TUIOCKOCTH TpaHed MUPAaMUJT BBHITIONHEHBI C OOJIBIIION
TOYHOCTBIO.

Bagum Yepuoopos, koopaunatop HUO «Kocmomonck»: «V Ha IpeBHEETUTICTCKUX, U
Ha aMEepPHKAHCKUX, U Ha APYTUX METajnuTax, B TOM YHMCIIe M HA POCCUHCKHUX CEBEPOKABKA3CKUX, €CTh
CJIeJIbl IPONMJIOB, €CTh CJIe/Ibl OTBEPCTUM, €CTh CIIe/Ibl YIITyOJIeHuil, B TOM YuCie U (PUIypHBIX TPO-
pe3eii. Ix MOHO caieniath TOJIBKO COBpeMeHHbIMU (ppe3amu, paboTaronmMu Ha ctaHkax ¢ YITY — ¢
YKCJIOBBIM TPOTPAMMHBIM YITPABJICHUEM.

J1s1 IpeBHUX METaJMTUYECKUX COOPYKEHUH AMEpPHKHM XapaKTepeH YAMBUTEIbHBINA CIOCO0
CTPOHTENIbCTBA. B OCHOBaHMM XpaMOB W NHMpaMUJ TMTAHTCKAE KaMHH YJIOKEHBI TaK Ha3bIBAEMOW
TMIOJIMTOHAJTBHOM KJ1aKOW. HeNmoHATHBIM 006pa3oM U3 IJbI0 BEIPE3aHbl MHOTOYTOJILHUKY, IJIe BHIEMKa
OJIHOTO KaMHsI COOTBETCTBYET BBIITYKJIOCTH BTOpOro. OUeBUIAHO, YTO 3TO TOBBHIIIAET MMPOYHOCTD
MOCTPOUMKH B CEHICMOONAcHOM pervione. Ho 9T1 KaMHU MOIOTHAHBI TaK UAEATBHO, UTO JIEKAT THICSTUM
JeT 0e3 CKpervIsioero pactsopa. Y moBTOPUTH 3Ty TEXHOJOTHIO CETOIHS MPAKTUYECKH HEBO3-
MOXHO. [TonoOHYI0 MOMUTOHAIBHYIO KJIAAKy MOXKHO C/eNaTh JABYMs JyOJIMpPOBAHHBIMUA MOIIHBIMU
Jla3epaMu, CBS3aHHBIMU APYT C IPYTOM, KOTOPBIE BHIPE3AI0T OUepTaHMsI IByX KAMHEW OMHOBPEMEHHO,
TO €CTh BBIPE3aI0T OJJHY CTOPOHY Y KaMHsI A ¥ TPOTUBOIIONIOKHYIO CTOPOHY Y KaMHs B».

Camas unTpuryoomas 3arajgka TeoTuyakaHa BUAHA ¢ BBICOTHI ITUYbETO nosieta. ['opon uz 2000
Pa3IMYHBIX CTPOSHUI: MUPAMHU, XPaMOB, KaHAJIOB M IOPOT — UJeaTbHO COPUEHTHPOBAH 10 CTOPO-
HaM cBeTa. M cBepXy OH MOpa3UTEIbHO TIOXOX Ha MAaTEPUHCKYIO IJIATY COBPEMEHHOTO KOMITbIOTEpa
C IBYMsI «MHUKpoITporieccopamm» — nmupamuaamu Comana u JlyHsr!
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Oo0s3aTeabHOE HCII0Jb30BaHNE BOJAbI PEK U JPYrux
HCTOYHHMKOB Bobl [17, 92]. YiuBuTeabHbIE CBOMCTBA BOAbI [96]

IMupamu el Ha T1aTO 'M3a BO3BHIIAIOTCS HAJl U3BECTHSIKOBBIMU CJI0SIMU (BOAOHOCAMU) U TIPO-
CTpPaHCTBA ME/ly HUMH 3aIOJTHEHbI OOJIBIIMM KOJTMYECTBOM BoAbl. CJIOM OPOBI CIOCOOHBI TIepe/a-
BaTh SHEPryI0 BBEPX TOUYHO TAKKE, KAK OHU HECYT MOJ3eMHbIE BOJIbl K TTOBEPXHOCTH. DTO O3HAYAET,
YTO OOJIBINION 0OEM TTOTOKA BOJIBI, TPOXOASAIININ Yepe3 MOA3eMHBIE TIOJIOCTH CIIOCOOEH MTPOU3BOIUTD
EKTPUYECKUI TOK; U3BECTHBI HaM Kak (PU3MO-EKTpUYecTBO. PU3MO-2IEKTPUUECTBO MOKHO
OTPEJIeSINTh KaK «9HEPrHio, OTyUYeHHYIO U3 €CTECTBEHHBIX (PU3UYECKUX JBUKEHHM, U C TIOMOIIbIO
OIpe/IeNIeHHBIX YCTPOWCTB NIEPEBEACHHYIO B AJIEKTPOIHEPrUio». Harpumep, Kak SHEPruio OT XOAbObI
MOXHO MpeoOpa3oBaTh B AJIEKTPUUYECTBO, TAK U SHEPIHIO OT MOTOKA peku Hut, mpoTekalonuii uepes
BOJIOHOCHBIE CJIOM MOKHO TOYHO Tak:ke 00y3[aTh U COOMpPaTh IJist CBOEH mosib3bl. Kamepsl, mocTpo-
SHHBIE B CTeHax Benmukoii mupaMupl [ M3bl, CAUTAIOTCS TPAHUTHBIMU ITPOBOJJHUKAMU, PEATU30BbIBAS
B KOHCTPYKIIUU UeI0 «(pU3UO0-3JIeKTpUIecTBa». TakuM 00pa3oM, TaHHBIN MaTepral U KOHCTPYKITUS
camoii [Iupamuapl nepeaaeT 3JeKTPOMarHUTHOE I10JI€, BO3HUKAIOIIEEe B CAaMOM HM3Y NHUPaMU[Ibl B
CTOPOHY BEPXHHX CJIOEB COOPYKEHUSI.

Bamns Tecna, cortacHo 3aKTIOUEHHIO UCCTIeioBaTesel, Obula MOCTPOeHa Ha BOJIOHOCHBIX TOPU-
30HTax, a 3HAYMT, JIEKTPUYECKasl TEXHOJIOTHs, Ucnonb3yeMas Tecna BEpOSATHO MIEHTUYHA TOM,
KOTOpasi MpUMEHsIach MpU CTpouTesibcTBe Benukon nmupamuasl. Benukas nupamuaa B ['uze u
(dantactmunasa OamHsa Tecna ObUTM SHEPreTUYECKMMU CTAHIUSMU, THTAOIIUMU JIEKTPUISCKHE
KOMIIOHEHTHI Uepe3 OrPOMHBIC PACCTOSTHUS, HeCs JIEKTPOHBI K MOTPEOUTENIAM.

JIIoOONBITHO, HO KaK BBISICHSIETCS, JPEBHUE THIITSHE ObUIM HE SJUHCTBEHHBIMU KTO TTOHSLI
MperMYyLIEeCcTBa ITOW HEBEPOATHOM U1l Hac TexHonoruu. HenaBHee mccienoBaHue Mokas3ano, uTo
€CTECTBEHHBIN BOJOCTOUHBIA KOJIOJEII, TaKkK€ M3BECTHBIA KAaK «CEHOT», PACMOJIOKEH MPSIMO TMOJ
nupamuion Ynuen-Una. CrienyaancTsl BBISICHUIN, YTO MEXIY NEelepaMy U 03€paM B TOM paiioHe
€CTb CBSI3b, U BOJIA, 3AIOJHAIONIAS MENIepy, IBUKETCS C ceBepa Ha I0r. DTO NPUBOAMT K MBICIIHU, YTO
mupamua YndeH-Mia cuaut Ha MOA3EeMHOM MCTOYHMKE BOIBI TOYHO Tak ke, Kak OamrHu Hukoma
Tecna, u Benukas nupamuaa B ['m3ze.

Hayka naBHo oOpariia BHUMaHuE HA QaHOMAJIbHO 00JIbIIYI0 CKOPOCTH PACIPOCTPAHEHHS
3BYKa B BoJie, B 4 pa3a ObicTpee, ueM B Bo3ayxe. Ho ApeBHUME crienuanucThl 3HAJIM U O TOM, 4TO
BOJa, IOMUMO 3TOr0, 00JIaIaeT CIIOCOOHOCTHIO MEPe/IaBaTh MEKTPUIESCKUI 1 SHEPTeTHUECKHIA CHT'-
HaJI Ha TUTAHTCKUE PACCTOSTHUS. BHIMMO, 3TO 00CTOATENHCTBO YUMTHIBATIOCH IPEBHUMMU, BCIIE/ICTBHC
Yero MupaMu/Ibl U Jpyrre KyJIbTOBbIE COOPYKEHUS CTPOWIIMCH HeflaieKo oT Boapl. Eciu ke Boga Oblna
JajeKko, TO K MUpaMHuIaM TMPOBOAMIIA BOAHBIC apTePU WM CO3/IaBAJIM HA MeCTe OBIOIIEro W3-
3eMJIM SHEPreTUYECKOro MOTOKA MCKYCCTBEHHBIE BOIOXPAHUIIMINA, UMEHOBABIINECS CBSIIEHHBIMU
o3epamu. [lenanock 310 A5 Toro, YToObI CBA3ATh MUPAMHIBI C OOIIEH TIAaHETAPHON SHEPreTHUECKOU
cuctemort. B 1933 rogy ynanoch yCTaHOBUTD, UTO IVIABHBIMU «BUHOBHUKAMU» aHOMAJIbHBIX CBOMCTB
BOJIBI ABJIAIOTCS BogopoaHbie (H) — cBsA3M, KOTOpBIe UTpaloT BaXKHYIO POJIb M B XUMUM OPraHMUECKUX
coemuHeruid. At (H) — cBSI3H 00pa3yloT cBOe0OpPa3HbIil 0€CKOHEYHbIl «MHOT0KIJIbHBIN
KabeJb», M0 KoTopoMy HH( oOpMaNus nepeJaeTcsi MOYTH MTHOBEHHO.

O4eBUIHO, YUYHMTHIBasi HEOOBIYHBIC CBOWCTBA BOJIBI, APEBHUE Maiisl MOKJIOHSIMCh OOoram y
TUTAaHTCKUX KOJIOMIIEB, Ha3bIBAEMBIX «CEHOTAC». B CHITy TOro, 4To B CBOMX MCTOKAaX JpEeBHUE Maus,
KaK Y eTUITSIHEe, ONMPAJIMCh Ha 3HAHWS, MIOTyYSHHBIE OT KOJIOHUCTOB U3 ATJIAHTHU/IBI, TPUIICIIINX HA
nonyoctpoB FOkaraH cpasy rociie 3aToruieHusi CTpaHbl AT/IaH, TOKJIOHSISICh O0raM y CEHOTAc, »Kpelbl
Maiisi OCyIIeCTBJISIJIM Yepe3 BOAY CBA3b C ElIe JEHCTBYIOIIMMU B T€ BpEMEHA SHEPreTUYeCKUMHU
WCTOYHMKAMH ATJIAHTOB U €CTECTBEHHBIMU MPUPOTHBIMHA HCTOYHUKAMU SHEPrUH. ThICSUM OTOOHBIX
KOJIOAIIEB pa3OpOCcaHbl MO MOIYOCTPOBY, MHOTHE — B TPYJHOJOCTYITHBIX MeCTaX. DTH BOJAHBIC apTe-
pur 00pasyIoT CIOKHYIO TUAPOTrpaprUecKyIo CeThb, UMEIOITYIO BBIXO IIPSIMO B BO/IBI OKEaHa.
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[Mpumeuarenen ToT ¢axT, uto TpoH OcHprica Bceraa n3odpaxaics crosmum B Boge. Ects ymo-
MHUHaHUE O TOM, 4TO ['€pofoT ciblilian OT eruneTcKux XperoB pacckasz O TOM, YTo noj Bemukoi
MMPaMU/ION CYIIECTBOBajIa CUCTEMA KaHAJIOB, BhIXOAAIAs B Boasl Huma.

HWccnenoBanus CBOMCTB BOJIBI MOKA3aJIM, YTO HAMOOJIBIIIAS €€ IJIOTHOCTH JlocTuraercs mpu 4 °C.
[Tostomy Hama okeaHocdepa co cpemHelr Temreparyport 3,7 °C mpeacraBiser coOoi, UCKIIIOUast
MU3EpHbIE UCKAXKEHUsI Ha TIOBEPXHOCTH, OIVH MMIAHTCKUI KUAKUA KPUCTAT WM HEKOe Mofooue
KBaHTOBOM KUIKOCTU, B KOTOPOUM BCE YACTHUIIBI CBS3AHBI MEXIY COOON KOJUIEKTUBHBIM B3aUMOJIEH-
crBueM. IHbIMU c10BaMM, BOJIbI OKEaHA CO BCEMHU IPUMBIKAIOIIMMU K HEMY MOPSIMH, O3€pamMU U BTe-
KaIOIIMMU B HETO peKaMU M PyUbsiMH 00Pa3yIoT €AMHYIO SHEPTOITPOBO/SIIYIO CPE/TY, CBSA3BIBAIOIILYIO
MesX/1y cOOOH caMble yaajeHHbIe YYaCTKH TUIAHETHI.

IModTOMYy [JIsi TOro, 4ro0bl MHPaAMHAa KaK Pe30HATOp, YCHIMBAKIIMI JeficTBHe
SHepPreTHYeCKOro HCTOYHNUKA BHYTPHU NHPAMHIbI, MOIJIA COCTOSATH B YHeprouHdopmanu-
OHHOM B3aNMOJECTBHH € 00bEKTaMH, HAXOJSAUUMUCS HA 00JbIIOM yJdajJeHHH, MHPa-
MHJbl H MerajJuTnyeckue COOpPYyKeHUus1 CTPOMJIN BO3Je BOAbI WM HAa MeCTax reoJioruyde-
CKHMX Pa3JIOMOB U WCIOJIb30BAIM B CTPOUTENILCTBE T€ MaTe€pualibl, KOTOpbIE IO CBOEH CTPYKType
CXOKH C BOJIOW M PE30HAHCHI C MUPAMUION 1 SHEPreTUYECKUM UCTOYHUKOM BHYTPH ITUPAMHUIBIL.

C OTKpBITHEM PEHTIEHOBCKHUX JIyYeld M Pa3BUTHEM PEHTTEHOCTPYKTYPHOI'O aHAJIM3a TIEPBbIE Ke
padoTHI MOKa3aId, YTO KHUIKas Boga OJMKe 1O CBOEH CTPYKTYpe K TBEpIbIM TejlaM, a He K ra3am.
Ha 310i1 ocHoBe [Ix. bepnan u P. ®aynep noctponiu NpUHLIMIMATIBHO HOBYIO MOJIENb CTPYKTYPBbI
KHUJIKOW BOJIBI ¥ PE0Opa30BaHUI B HE ¢ M3MEHEeHHeM TeMIiepaTypbl. OKa3anoch, 4TO BOJA HMEET
TeTPadAPUYECKYI0 CTPYKTYPY THIA KBaplia pa3HbIX MOAM(UKAINIA, YTO MOXKHO Tepedpazupo-
BaTh MPUOIM3UTENILHO TaK: «KBapIl uMeeT CTpyKTypy THma Bofabl». CXOKECTh CTPYKTYp TUX JIBYX,
Ha TIEPBBIM B3IJISI/I, pa3HBIX BEIECTB WJIM, HAa SI3bIKE MPEJCTABICHUH JIPEBHUX, UX «COOTBETCTBUE»
orpejesisieT UX pe3oHaHCHOe B3aumopeiicTere. [1oaToMy KBapil SIBISETCS BAKHEUIIIMM MAaTepUAJIOM,
MCTIOTb30BABIIMMCS HE TOJIBKO MPH CTPOUTELCTBE MPAMU/L M PA3HOTO TUTIA SHEPreTHUECKUX UCTOY-
HUKOB, HO Y KaK HarmoaHuTelh 1151 «7Kesnos ['opa».

JleficTBUTENbHO, B MaTepUaliax apXeoJOrHYeCKUX SKCIEIUINI, pabOTaBIINX B paiioHe TUIATO
['u3bl OTMeuaeTcsi, 4TO B KOHCTPYKIIMM MMPaMU/Ibl Xeorca ObUIO MCHOMb30BAHO OOJIBINOE KOJMYe-
CTBO KPYITHO3EPHUCTHIX KBApPIMTOB. APXEOJOru cpasy oOpaTHM BHUMaHHME Ha 3Ty CTPaHHYIO, HE
BCTPEUABIIYIOCSl paHee OCOOEHHOCTh, — CBOeOOpa3HOe uYepeqoBaHHeE CJI0€B OKaMeHeBIIero
pacTBOpa M NecKa ¢ KBapieM, KOTOPOro HeT B pailoHe MUPaMU/bI.

7KMBBIM IPUMEPOM MOXKET CIIYKHUTh IPEBHUI KOMIUIEKC nupamup Teotnyakana. IIpoBenen-
HBIE TaM HccienoBanus yoenuau Anbgpena [lnemmvepa, uro «Yiuia MepTBbiX», HUKOra He OblTa
ynuieid. Baonb Hee mepBoHAYabHO ObLa YCTpPOEHA LIETOYKa MPYIOB, 3aOJHEHHBIX BOJOM, CITyC-
KaBLIMXCS Yepe3 cepuio 3arpys oT nmupamusl JIynsl Ha ceBepe k Llutanenu Ha tore. Yepes paBHble
MHTEPBaJIB « YIIUIa» IEPEropokeHa JOBOJIbHO BHICOKUMU CTEHAMU, Y OCHOBAHU 1 KOTOPBIX SICHO BU/I-
HEIOTCS1 OCTATKX XOPOIIO 0O0PYJOBAaHHBIX IIUTIO30BBIX YCTPOUCTB. K TOMy e 0OIIMil yKIIOH MOBEpX-
HOCTH 00Jieryasi TedeHue BOJIbl, MOCKOIbKY ocHOBaHue. [Tupamua JIyHs pacrionoxkeHa mpuMepHoO Ha
30 meTpoB Bbllle ypoBHS rpyHTa niepes Llutanensio. PazaeneHnbie ceKipy ObUTM 3ar0THEHbI BOIOM.
W, HakoHell, Kak ObLJIO YCTAHOBJIEHO B Iporiecce Tonorpaduyeckon cbeMku TeoTryakaHa, KOTopast
BO3IVIaBJIsIach podeccopomM Pene MuMIsioHOM, roposi B IpEBHOCTH pacroiaral «TIaTesIbHO opra-
HU30BAaHHOW CHCTEMOM KaHAJIOB U TIPOTOYHBIX BOAOEMOB, TPOPHITHIX K CIIPSMIIEHHOMY YYaCTKy PEKH.
Ata ruaporpaduyeckas ceTb odecrneyrBala CTOK BOIbl B 03epo TecKoko».
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IIpuMeHeHHe crienqUaAJIbLHBIX MaTepuaaoB [38]

Vuenslit Xapteur Xaycnopd 3asBuil: «Heckosbko J1eT Ha3a B pa3pylleHHOM ropoje TeoTtu-
yakaH B 40 KWJIoMeTpax K CeBEpO-BOCTOKY OT MeXUKO MoJ MUpaMuiaMu OOHAPYKUIJIN TIOI3EMHBIN
TYHHeNb. B HemM ObUIM MOMEIIeHus], OTJeTaHHbIe MUHEPATIOM I0J] Ha3BaHWEM MYCKOBHUT, HO 3TOT
MUHepaJs BOOoOIIe He BcTpevaeTcss B Mekcuke. Kpome Toro, oH 001a1aeT 04eHb HHTEPECHBIMU CBOM-
cTBaMM». MYCKOBUT — JJOBOJIHO PEJKUI BUJI CITIOJBI. APXEOJIOrY HAIlUI €r0 BO BpeMsl pecTaBpary-
OHHBIX paboT B camoi OoJbIIoN MeKkcrKaHckou nupamuae Comana. CeMHCAHTHMETPOBBIN JHCT
CJIIO/IBI JICKAJ MEXAY JIByMsI BEpXHUMH YPOBHSAMM MUPAMUJIB U SIBHO ObUT TIOJIOXKEH Tyla He CITy-
YaiiHO. DTOT MUHepas ObUT TaKke HalJeH B 3JaHUH y TIOTHOXHS 3TON nupamuibl. CTpoeHue Tak
u HazBamm — CioistHON XpaM. Tlof TsokepIMi KaMEHHBIMU TUTUTaMU TI0JIa apXeO0JIOTH OOHAPYKITH
JIBa MACCUBHBIX JIUCTa cmiofbl. OHU OBUIM BRIPE3aHbI OYE€Hb POBHO U YJIOXKEHBI B [1Ba CJI0sl. AHIpei
KykoB: «CoBepIiieHHO HETIOHSITHO, [Tl Y€ro STH JICTHI CYIIeCTBOBAJIH. TO €CTh 3TO KOMHATa, OObIY-
Hasi KOMHATa, CII0)KEHHAs U3 KYCKOB PBAHOTO KaMHSI 1 TJIOX0 00pa00TaHHOM M3BECTHSIKOBOM TUTUTKH,
pasmMepamu mpuMepHo 6 Ha 12 MeTpoB. Ho noj 1mosioM, BbUIOKEHHBIM TOKe U3BECTHSIKOBOU TUTUTKOM,
HAXOJUTCSI CIIOEHBII MUPOT, KOTOPBIA COCTOMT U3 BYX CJIOEB CIIOIbI M, COOTBETCTBEHHO, JIBYX CJIOEB
rpyHTa. Xapreur Xaycaopd yBepeH: «MyCKOBUT UCTIONB3YIOT /7151 MeKTpor3onsaiuu. OH ycTOuuB
K BO3JIEMCTBHIO TemrepaTypsl — 10 850 rpagycos Llenbcusi — v BO3/eHCTBUIO cBeTa. 3a4eM ke 000-
PYAOBaJIM MOMEIIEHHSI MOl TMPaMUAAMH U 3a4eM M30IMPOBATH UX? BO3MOKHO, TaM XpaHUJIU OpY-
KY€ UM UCTOUHUKY SHEPTUH APEBHUX OOTOB, UTOOBI CKPBITH MX».

Marno KoMy M3BECTHO, HO Ha Tepputopui TeoTryakaHa ObUla HaiijieHa U IeJiasi Kamepa u3
CJII0/Ibl, HA CTEHAX KOTOPOIl ocTaauch cjeabl pTyTH. Kazanocs Obl, pu yem 3xech pryTh? Ho
9TO HE eIMHCTBEHHast HaxonKa pryTH. lIIBeiapcKuii apxeomor 1 ucciaeaoBaTesb JPEeBHUX IUBIITN3A-
i Dpux GoH [IPHUKEH cuuTaer, 4To mogoopascs K pasrajike XpaMoBoi pTyTH. B npeBHenHANNCKHIX
TEKCTaX OH HaIlleJl ONMCAHUsI JIETATeIbHBIX alnapaToB BUMaHOB. VX nBurartens padboTan Ha mapax
pryTH. [1o3TOMY PTYTh XpaHWJIM B TEPMETUYHBIX CITIO[SHBIX pe3epByapax BO3Jie MUPaMU U XPaMOB.
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KBapn cnoco6eH nepegaBaTh He TOJIbBKO
nH(opMaINIO, HO U IICUXUYECKOe cocTosiHME [96]

B crpoutenbcTBe mupamMul MCTOIb30BAIUCH TOJNBKO HATypasibHbIE MPUPOIHBIE MaTepUabl,
BBIOOP KOTOPBHIX OBbUT OOYCJIOBJIEH WX CBOWMCTBaMH, WX BJMSIHAEM HA OPraHU3M M 3HEProcTpyK-
Typy 4enoBeka. ETMHCTBEHHBIM B IPUPOJIE MaTepruasioM, 00maaoniuM 3 eKToM JIMH3bI, SBISIETCS
KkBapil. Bot oTBer, nmoyemy Bce nvpamMubl JpeBHero Erumra ObUTH MOCTPOEHBI U3 KBapIiecouepxka-
IIMX MaTePUAJIOB: IECYAHUKOB, KBAPIIUTOB, U3BECTHSIKOB U TPAHUTA, KOTOPBIH TOXE COEPKUT KBAPII.
['paHuT KCTIONB30BAJICS €Ile U IOTOMY, YTO COAEPKUT CITIOY U 00IaIaeT ECTECTBEHHON PaAMOAKTHB-
HOCTBIO, YTO TIPU €CTECTBEHHBIX JI03aX BJMSET Ha CKOPOCTh TEUEHHs] BHYTPEHHETO OMOIOTMYeCKOro
BpPEMEHHU.

VY kBapIia ecTb elie OIHO Ba)KHOE CBOMCTBO. BepTHKanbHas 0Ch CHMMETPUU KPHCTAJIa KBapia
3aKpy4yeHa B CIUpaib. PEHTTeHOCTPYKTYpPHOE M3y4YeHHE KPUCTAJUIOB KBaplia MOATBEPAWIIO STOT
BBIBOJI, TIPH STOM BBIICJISIIOTCS JIBA TUIIA CTPYKTYPBI — IIPABOCTOPOHHSIST ¥ JIEBOCTOPOHHSIS.

st oObsicHenust 3¢ deKTa JMH3bI NMpUAETCsS MPUOETHYTh K CUCTEME TMOHSITUN JpPEeBHEro
Bocroka. Kpucrann kBapiia, Kak u JIloOOW Jpyroil MUHepaJl, UMeeT CBOW SHEPreTHUECKUi TIeHTp —
Yyakpy (KpUcTajuimyeckas pemnierka). Ho B ciity Toro, 4to och CIMMETPHH KBapiia o0pa3yeT Crupaib
B KPHCTaJLJIe TIOSIBJISIETCS] HECKOJIBKO MPOEKIIMI OCHOBHOTO SHEPreTHUECKOTO IIEHTPa, T. €. TIoyJaeT
SHEPrHI0 OJIMH IIEHTP, a OTAAET HECKOJIbKO. TOuHee 3TO MOKHO MPE/ICTABUTh TaK: HeKasl 30Ha KpH-
CTaJlIa, UCTIONHSSI POJIb Pe30HATOpA-TIPUEMHUKA, UCITYCKAeT SHEPIUI0 U, TPAaHC(OPMHUPYSI, paccer-
Baer e€. [1pr 3TOM B KpUCTaILT BXOOUT OJMH OOIIMI NOTOK; @ BBIXOIUT HECKOJIBKO. biiaromaps crivpa-
JIEBUJTHOHM CTPYKTYpe U, KaK clieJcTBHe, 3((PeKTy paccerBaHusl, KBapIl U MUPaAMUIbI, TOCTPOSHHBIE
U3 KBaplia, 00aJaloT MATKUM OOIIE03J0POBUTEIBHBIM BO3AECHCTBIEM HA SHEPronH(pOPMAIIIOHHYIO
CTPYKTYpPY YeJIOBEKa M BECh €r0 OPraHU3M.

KBapiy o01a5aeT neJiTeJIbHbIMU cBOMcTBaMu. [IpruMepoM 1eMTeTbHBIX CBOMCTB KBapIia
CITY’KUT pe3yJIbTaT UCCIIeA0BAHUS, IIPOBEICHHOTO YueHbIMHU [1epMCcKo# rocyjapcTBEHHON MEIMITNH-
ckoil akaziemMud. OHU U3ydYasld U3MEHEHUS! CTPYKTYPbl CHIBOPOTKM KPOBU OOJBHBIX MINEMHUYECKOU
OO0JIe3HBIO CepAlla, CAaXapHbIM IMa0eTOM, XPOHUYECKUM I'elaTUTOM U Ap. 3a00JIeBaHUSIMU TOJ1 BIIUsI-
HHUEM BOJIbl, CTPYKTYpPHPOBAaHHOM KBapueM. [[j1s1 momydeHus Takoi BOIb! B OOBIYHYIO BOLY Ha HEKO-
TOpOE BpeMsl KJIaJii KpUcTasl1 KBapia. ChIBOPOTKA KPOBU — 3TO OMOKOILTON, Ha 90 % cocTosimii U3
BOJbL. B 3KcrieprMeHTe B CHIBOPOTKY KPOBU OOJIBHOTO T0OABJISUIM KATUTH BOJIBI, SHEP-TeTU3UPOBaH-
HOM kBapieM. OKa3ayioch, YTO MOC/E BBEJCHUS Karlesib TAKOW BOJBI B CHIBOPOTKY KPOBH OOJIBHOTO
YeJIoBeKa MEHsIIa CBOIO CTPYKTYPY, IPUOIMKASACh K TAKOH, KaK Yy 3/10poBOro yesoBeka! B Hell mosiB-
JISUTMCH IeHOpUTHBIE Kpuctayutbl. Takum oOpa3om, KBapi| cnoco0eH nepeaaBaTh He MPOCTO
uHp opMaIHI0, HO U ICHXUYECKOe COCTOsTHHEe. [IoMrMO CKa3aHHOTO BhIIIE, KBapI| 00JaaaeT
TaK Ha3bIBaeMbIM Nbe303JeKTPHuYecKiM 3¢ eKTOM U pe30HAHCHO CBS3aH co cneiucu-
YyeCKNMH OTOKAMU SHePruu siipa 3eMJn.

JI1s1 Micnonb30BaHMsI YAVBUTENBHBIX CBOMCTB KBaplia B IMOBCEIHEBHOM KU3HH PEKOMEH/1yeM
B3SITh KBapIl, JIy4llle SKCIIOHUPOBAHHBIN B MMPAMH/IE, & 3aTE€M MOJIOKUTh KPUCTAJT B eMKOCTh C BOJIOM
Ha HECKOJIBKO JTHEeW. DKCHEepHMEHTAIBHO J0KAa3aHO, YTO U3MEHEHHEe KaueCTB BOJbI, SHEPreTU3NPO-
BaHHOW KBaplieM HAUMHAETCs yKe uepe3 HEeCKOJIBKO YacoB, MOcje MOMeIleHus KBapua B Boay. Ho
HAWJTYYIIMA pe3y/nbTaT ObLI MOJy4eH, KOrjaa KBapll CTPYKTYpHpOBalI BOLY B TeUeHHE HECKOJbKUX
nuert. s Toro, yTOOB BOJa, 3HEPreTH3UPOBaHHAS (CTPYKTYpPHpPOBAHHAS) KBapIieM, o0Jiajiaia ere
6osee BbIpaXKEHHBIMH CBOWCTBAMHM, KPUCTAJUTY KBapiia MOXKHO MpuaaTh (popM nmupamuipl. dddext
OyzeT ere Oosee TTyOOKUM.
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YepenoBanue cJioes [96]

Paccmotpenue reomerpuyeckoil Moziey MPaMu/ibl U YEPEAOBaHUE CIIOEB C pa3HBIMU (PU3U-
YECKMMHM CBOMCTBAaMU IPUBEJIO UCCIIEI0BATENEN K BBIBOLY, UTO MMpaMH[A, IO CYTH, SIBJISETCS MOLI-
HOW aHTEHHOMW-PE30HATOPOM, YCHJIUBAIOIIEN SHEPreTUYECKUN MOTOK, U3JTyYaeMbI SIIPOM TUIAHETHI
B OIPEIEJICHHOM JMalla30He YacToT.

CortacHO HEKOTOpbIM JPEBHEETUNETCKUM TEKCTaM NHPaMHAa Pe30HHpPYeT C 4acTOTO
KoJieOaHuil Hallel IUIAHETHI, T. €. padoTaeT B quana3oHe eé yactor. Ho «3HepreTmueckuii
WCTOYHUK» BHYTPU MUPAMUIbI, TPEACTaBIIsIs COOOW YCTPOMCTBO, MMEIoIee BHYTPEHHUI, aBTOHOM-
HBI MICTOYHUK HEPTUU (PACCUMTAHHBIN HA HECKOJIBKO THICSY JIET), padOTaeT Tak:Ke B HU3KOYACTOT-
HOM JIMana3oHe BOJIH, CBSI3BIBAOIIEM €ro C s/poM IulaHeThl. Yepe3 siapa miiaHeT, OJaroaapsi
IPABUTANMOHHBIM JE€KTPOMATHUTHHIM M HHBIMH (B TOM 4YHCJie ¥ Pe30HAHCHBIM B3aNMO-
JIeHICTBHSIM), OCYIIECTBJISIETCS CBSA3b MeEXKJY IJIAHETAPHbIMHM U TaJaKTHYeCKHMMH CHCTe-
MaMH, BXOASIIIUMH B e€JMHOE YHePronHgopManuoHHoe NPoCcTPaHcTBO Bceenennoii. 1ot
MEXaHWU3M SIBJISIETCS] OCHOBHBIM B CUCTEME HEProMH(OPMAILIMOHHOTO B3aUMOJENCTBHUS, OCYIIECTB-
JsIeMOoro yepe3 nrpamuabl. Ho, MOMMMO OCHOBHOTO MeXaHU3Ma, €CTh U TIOOOYHBIE.

KBapiy, ncnoib30BaBIINiiCS NPU CTPOUTEIHCTBE MMPAMI/bI, 10/ JaBJeHUeM IMraHT-
CKOr0 TeJla MMPaMU/Ibl FTeHEePUPYeT Mbe303JeKTPUIecTBO. Bo30ykaeHre KpUCTaiioB KBapia
MIPOMCXOIUT 32 CUET MOCTOSTHHOTO PACHPOCTPAHEHMs 10 3eMJle aKyCTUUYECKUX BOJH U JEeKTpUYe-
CKHX pa3ps/10B, 00pa30BaBIIMXCS U3-3a JehOpMaIfy 3eMHOM KOPbI, BHI3BAHHOM B pe3ysibTaTe TeKTO-
HUYECKOW JesITeIbHOCTH, 3eMJICTPSICEHU, U3BEPKEHUI BYJIKAHOB W MPHJIMBHO-OTJIUBHBIX BIUSTHUN
JlyHsbl, Ipyrux riaHeT u coiHua. [Tomumo sToro, nH(pPa3ByK, BOZHUKAIOIIHIA B 00IACTSIX TOJISIPHBIX
CUSIHUH B BBICOKMX INMPOTaX M MPEACTABIISIONIMNA COOOW aKycTUYeCKUe KojieOaHus OYeHb HU3KOU
YacTOTHI, a TAKKe Ps Apyrux (paKTOpOB (B TOM YMCJIe YTPEHHHI U IHEBHOW HArpeB TeJla IMUPAMUIBI),
BO3/ICHCTBYsI HA KBapIl, YYaCTBYIOT B CO3JaHMU CBOEOOPA3HOM JIEKTPOMArHUTHOM 0OOIOUKH BOKPYT
MU PAMU/IBL.

HepreTuyecKuil NOTOK 3eMJIH, YCHINBaeMblil MUPaMu10ii, M0g00HO runocgusy B
OopraHm3mMe 4yejoBeKa, 3a/1aeT 4YaCTOTY, C KOTOPOii HAUNHAET BUOPHPOBATh reHepupyemas
KpHCTaJJIaMil KBapla 3JIeKTPOMAarHuTHasi 000J109Ka BOKPYr MHPaMUbl. DTOT UMIYJbC, B
CBOIO OYepe[lb, Yepe3 aTMOC(EPHOE MEKTPUUECTBO, Mapbl BOABl U OKPYXKAOIIKME MUPaMUIy BOJ-
HBIE aPTEPUU MITHOBEHHO IepeIaeTCsl Ha TMTAaHTCKUE PACCTOsTHM S, OKa3blBasi BO3/ICHCTBUE Ha JTIONEH,
HaXOAIIMXCS HA OOJIBIIIOM YJJICHUU OT IMPAMU/IBL.
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I'unore3a moCTpOMKH NUPAMHU/ 32 CUET
nbe303jJeKkTpuueckoro 3¢ dgexra [96]

PaccmoTpum 0fHO MIOOOMBITHOE pellieHre, KOTOPOe UCTIOb30BAIM JPEBHUE MTPU CTPOUTEb-
CTBE MUpPaMUJ AJIs1 TIOTyYeHHsI YIPABISIEMOro Mbe303JIeKTpudeckoro a¢ggekra. Ijas Toro 4Todnl
NHPaMHAbI FeHePHPOBAJH be303JeKTPUIECTBO, HX CTPOMJIN U3 NeCUAHUKA, H3BECTHSKA,
rPaHUTa U KBapICoAep:Kalux MaTepuanaoB. Eiie B Hauane COPOKOBBIX T'OJOB IMPOLUIOrO CTO-
neTvsi amepukaHckuid yueHblid Tomac TayHcena BpayH ycTaHOBHJI, UTO MHOTHE I'PAHUTHBIE CKaJTb-
HbIE TOPOJIBI (ITPY MPOXOXKIEHUN Yepe3 HUX ONpee/IeHHBIX KOCMUYECKUX U3TyUYeHUI ) EKTPUUECKH
MOJISIPU3YIOTCS, TO €CTh BeOyT ceOsl KaK TaJIbBBAHUYECKHUE IEMEHTHI WIIM aKKyMYJISITOpbl. PasHOCTh
MOTEHIMAIOB B HUX MOXeT Jocturarth 700 MUJUTMBOJIBT, IPU STOM €€ BEeIUYMHA MEHSIETCS B COOT-
BETCTBUM ¢ coTHeuHbIMU LuksIamu. K 1970 rony BpayHs npuiien K BbIBOAY, 4YTO BBICOKOYACTOTHOE
IrPaBUTANMOHHOE H3JIy4YeHHe, IOCTOSIHHO reHeprupyeMoe acTPOHOMHYECKIMH 00beKTaMu
B KOCMHY€CKOM NPOCTPAHCTBE, YJIaBJIUBaeMoe rPAaHUTHBIMYU OPOJaMH, TAK:Ke Npeodpa-
3yeTcs B 3JeKTPHYECKYI0 SHEPIruI0 NOCTOSIHHOIO TOKA.

W3BecTHO, 4TO KBapIl ¥ KBAPIICOAEPXKAIIME MAaTEPUAIbI, HIMPOKO UCTIONB30BABIIAECS ITPH CTPO-
UTEJILCTBE, PH CKATUH IMTOPOKAAIOT MEKTPUIECKUI UMITYJIbC, HO [Tl 3TOTO KPUCTAJUT KBaplia HyKHO
OYeHb CUJILHO CXKaTb. [1py 3TOM reHepanys JIeKTPUUECKOro UMITYJIbCA ITPOUCXOAUT TOTbKO B MOMEHT
CKaTHsl, a 3aTeM OH MpeKkpaiaercs. [1jist Toro 9toObl 3(pheKT ObUT HOCTOSTHHBIM, KBApII HYKHO MOCTO-
SITHHO C’)KMMATh U Pa3kUMath, HO MUPAMHJA — TO CTAlIMOHAPHAS CTPYKTYpa, B KOTOPOW KBapI] HAXO-
IOUTCS B CTAOMJIBHOM COCTOSTHMU. [IJ1s1 TOrO YTOOBI MOMYUYHTh KelaeMblil (PeKT, ApeBHUE CTPOU-
TeJIM TPUMEHWIIM TeHUAJTBHO MTpocToe perenre. OHM yKIaAbIBIU B (PyHAAMEHT OyayIlei MapamMu/Ibl
CIIEIMAJIBHO TTOATOTOBJICHHBIE TUTATHI UJIH € BBIOMPAIX MPUPOJHOE CKATbHOE OCHOBaHME, a 3aTeM,
BBIPABHUBASI €T0, TPUIABAIM OCHOBAHUIO ((pyHAaMEHTY) (popMy BOrHYTOUM BHU3 IIEPEBEPHYTOM MUpa-
mujipl. Co31aHHOE TAKMM 00pa3oM CKaTHOE OCHOBAHHWE, MMEBINEe Yol HAKJIOHA, HAITPaBJICHHBIN K
LEHTPY, IPUBOAMIIO K TOMY, UTO JIOOOH MOJIOKEHHBIN Ha TaKOW (pyHIAMEHT OJIOK HAYMHAJ Che3KATh
M0J1 COOCTBEHHBIM BECOM K LIEHTPY (pyHIaMEHTa MAPaMUIBI.

Tak Mo Mepe 3aKJ1aIKF MUJUTHOHBI OJIOKOB CO3/1aBAJIM COOCTBEHHBIM BECOM KOJIOCCATIBHOE YCH-
Jiie, HarpaBJIeHHOE OT rpaHel MMpaMUIbI K ee neHTpy. Jlodoe naxe caMoe He3HAUMTENIBHOE 3eMIle-
TpsICEHUE TTPUBOAMIIO K TOMY, YTO MUPAMH/Ia CTAHOBUJIACH ellie Kpermue U MOHoMTHee. Eciu Obl Mbl
TaK CTPOWJIM HAIM JIOMa, OHH ObLTM Obl 3HAYMTEIILHO OOJIee CEMCMOYCTOMUYMBHI U HE pa3pyIlIaiucCh
BO BpeMsl 3eMJIETPSICEHUH, a HA00OPOT, CTAHOBUJIUCH TIPOYHEE.

PaccmarpuBas nmupamuy Xeorica, OOIIUi BeC KOTOPOU OKOJIO IIIECTH C TIOJIOBUHOW MUJTHOHOB
TOHH, MOKHO IIPEACTABUTh, KAKOE KOJIOCCAJIbHOE JABJICHNE OKA3bIBAETCS Ha KBapLCOAEpKallMe MaTe-
pUaIIBl, UCTIONIb30BABIIHECS JJIs1 CTPOUTENbCTBA UpaMubl. Kpucranmmyeckas CTpyKTypa KBaplco-
AepXkKaliuX ¥ IPAHUTHBIX OJIOKOB, M3 KOTOPBIX CJIOKEHA MUpaMH[a, HATSIHYTa, KaK CTpyHa, HO 3Ta
«CTpyHa» HaXOIWTCS B CIIOKOMHOM COCTOSTHHMHM. [T TOrO 4TOOBI BO3OYIUTD 3Ty «CTPYHY» M 3acTa-
BUTDb TUPAMUY «3BYUaTh», JKpell WM (hapaoH BXOAWI B IMPAMU/LY, CITyCKAJICS TIO HUCXOJISIIEH Trasie-
pee B ozeMHoe NoMelnieHne, Haxopsiieecs Ha TmyouHe 30 MEeTpoB HUKe YPOBHSI OCHOBAaHHMSI TTHpa-
MUbl. 3aTe€M OH BCTaBaJl B LIEHTP 3TOW KOMHAThI U TOJIOCOM M3/aBajl 3BYK, HallpUMep, Ha 4acToTe
3Byka C# (10-mue3), Bxoasiero B akkopa F# (a-aue3-maxop), rapMOHUPYIOIIETO ¢ COOCTBEHHOM
YacTOTOM KOJIeOaHMIA Halllel ITaHeThl. B ciiemyionmii MOMEHT Bee TeJlo MMPaMu/Ibl HAUMHAJIO BUOPH-
pOBaTh, TEHEPUPYH MHE30IIEKTPUUECKUI UMITYJIbC. YIMBUTENILHO, HO MpaMu/ia Oblla paccuMTaHa
MOCTPOEHA U HACTPOEHA C TaKOM TOYHOCTBIO, UTO J1ake HEIPOMKMUIA 3BYK 3aCTaBJIsll MUpaMuly u3ja-
BaThb ITyOOKHIA M POJIOJKUTEIBHBIN TOH, OHA HAUMHAJIA 3By4YaTh! B 9TOT MOMEHT BOKPYT MUpPaMHU/IbI
BO3HUKAJ SHEPreTHUECKUI KOKOH, YCHIIMBABIINN KojieOaHUsI COOCTBEHHOW YacToThl 3emuu. JKperr,
HAXOJVBIIMICS B MMPaMHJIE, OKAa3bIBAJICSA B SHEPreTUYECKOM MOTOKE, OKA3bIBABILIEM Ha HEro Iiryoo-

KO€ O3 J0POBUTCJIBHO BOB,Z[GfICTBPIG, KOHCEPBUPOBABIICC TCUCHNUC BHYTPCHHETO OMOJIOrMYECKOro BpE-
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MeHu. Eciu kper wim papaoH HaKJIaAbIBAT HA UMITYJIbC TTMPAMUJIBI OCOOBIN MBICJICHHBIN TIOCHLI, B
CJEYOIIMI MOMEHT HE3aBUCUMO OT PACCTOSIHUS JJ0 00BbEKTa, Ha KOTOPOM Kpell WU (papaoH cocpe-
JOTAuMBAJI CBOE BHUMAHHUE, MKy HUMHM BO3HHMKaJI KOHTAKT. IMEHHO TakiM 00Opa3oM Kperbl OCT-
poBHOI ATnantiab! oOmanuck ¢ Hedpepamu, a xkperisl KonoHuii ariantoB B LieHTpanbHON AMepHke
co xkpeuamu CpenuzeMHOMOpbsi. He yrimyOmnsisich B TEXHOJOTHIO JAMCTAHIIMOHHOTO BO3JIEHUCTBUS C
MIOMOIIIBI0 TMPAMU/IbI, MOKHO JI00aBUTh, YTO TaK Ha3bIBAEMbIE «BEHTUJISIIMOHHBIE ITaXThl» B MHpa-
Muzie Xeorca MCIONIb30BAIMCh U KaK CBOGOOpa3Hble «CBUCTKM». OHM HAYMHAM 3BydYaTh, KOTJA C
HapYKHBIX BBIXOJOB ILIAXT HAa MOBEPXHOCTb MUPAMU/Ibl CHUMAJIM YCTAHOBJIEHHBIE TyAa KPUCTAJLIbI,
a TIOTOK BeTpa 00/1yBajl COOTBETCTBYIONIYIO I'PaHb MUPAMHUIBI, YTO MPUBOAMIIO K KOJIEOAHUSAM Tesa
MIMPaMU/Ibl ¥ TEHEPALIMKU SHEPTeTUYECKOr0 KOKOHA BOKPYT HEe.

To, 4TO «BEHTWJISIIIMOHHBIE MIAXThD» MCHOIb30BATUCH U JUIS1 3TOH 1LIeJIU, CTaJl0 OCOOEHHO Ove-
BUJIHO TI0CTIe TOTO, Kak Pynonbg ['aHTeHOpUHK YCTAaHOBWII B OIHY M3 IIaXT BEHTUISAIIMOHHOE 000pY-
noBaHue. Terepb, KOIja BKIIOYAETCs JEKTPUUYECKUI MOTOP BBITSKKU BEHTWISILIMOHHOM CUCTEMBI,
KaKIbIN JKEeJAIoIMiA MOKET YC/IBIIaTh, KaK «IeJia» WK 3Bydalia MUpammuaa Xeorca ThiCsSueneTus
Hazajl.
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O600menne aBTopa, A. MaranueBa, 00 0COOE€HHOCTAX
HCII0JIb30BAHHS MAaTE€PHAJIOB JPEBHUX MHPAMM/Y

Marepuassl, UCTIONb3yeMble B IPEBHUX MUPAMUIAX U APYTUX METAIUTUYECKUX COOPYKEHUSIX,
UMeIoT 0co0oe, MPUHIMITHATIbHOE 3HaueHre. VIMEHHO 3a CueT coueTaHHsl MaTepUasioB C OCOOBIMU
(pu3ruecKMMU CBOMICTBAMM CTaHOBSITCSI BO3MOKHBIMU BCE OCHOBHBIE IPOLIECCHI: 3alllUTa OT KaTa-
crpod, MHGOPMAIMOHHBI 0OOMEH, TeHepUPOBaHUE SHEPTUU U JIp. MOKHO MEpevrC/IUTh TJIaBHbIC
CBOMCTBA MaTepyasioB JPEBHUX NUPAMUL;

— COYETaHMS HAPYKHBIX OJIOKOB M3 OEJI0r0 N3BECTHsIKA MK OeJoro Tyda, 001a1aiomux n301s-
IIMOHHBIMH CBOWICTBAMH Y BHYTPEHHHX IPAaHUTHBIX U APYTUX OJOKOB CO 3HAYUTEIIHHO JIyUIllel Mpo-
BOJMMOCTBIO M CJIETKA MOBBIIIEHHBIM PaIMAlIMOHHBIM (DOHOM, TIPHUBOAUT K BO3HUKHOBEHHIO B MHpa-
MU/I€ CBOMCTB pa3/ie/ieHHs 3apsiioB Y MOHU3ALUY;

— KaMeHHble OJIOKH, UCTIONb3yeMble BO BHYTPEHHHUX YacTsx Besnmkol nupamupl, Obud cre-
JIaHBl U3 OPyrof (pOpMbI U3BECTHSKA, KOTOPBIA COAEPKHUT HEOOBIIOE KOMTUYECTBO KPUCTAIIOB U
METAJIJIOB, TAKMM 00pa30M COYETaHHe BHEIITHETO CJIOS U3 MaTepHasioB, HE COEPKAIMX KPUCTAIUIOB
¥ METAJUIOB ¥ BHYTPEHHMX, HA00OOPOT, COZIEPKAINX UX, TO3BOJIIN PEIIUTh 3a/1a4y MAKCUMaJIbHOM
repesiayy MOILTHOCTH;

— OTCYTCTBHE 3a30pOB MEXJy OOJIMIIOBOUYHBIMU OJIOKAMHU TO3BOJISIO KOHTPOJIMPOBATH MPO-
1iecchl (pOpMUPOBAHUS M TPOTEKAHUSI SHEPTHU BHYTPH MTUPAMU/IbI;

— BBITIOJIHEHUE KOPUIOPOB (KaHAJIOB), HATPABJICHHBIX Ha 3BE3[Ibl U3 TPaHUTA Oe3 3a30pOB, U
CO CBOICTBaMM MOBBIIIEHHOTO PaJUallMOHHOIO (pOHA, MO3BOMISIO OCYLLECTBIATh AAIbHIOK KOCMU-
YECKYIO CBSI3b; U MO3BOJISUIO MPOU3BOIUTH NOHU3ALIMIO;

— KoJloccajlbHasi Macca BCed NMUpPaMU/bl B HECKOJIBKO MWJIMOHOB TOHH MO3BOJIsIa IpU
HACTpOWKe €€ B pe30HaHC, oOMagaTh OOpaTHBHIM BO3AEHCTBMEM Ha MPOLIECCHI, MPOUCXOASINUE B
3emiie, B MOHOC(Epe U Ha TUIAaHeTax;

— MpUMEHEHNE CTIeIMATBHBIX MEJIKOMOPUCTBIX TPAHUTOB, 0OJIAAIONIMX CBOMCTBOM JIYUIIErO
MPOITYCKAHM I JIETKMX KOMITOHEHT 110 CPABHEHUIO C TSIKEJIBIMU, TIO3BOJISIIO Pa3/eUTh BOJAOPO/ U KHC-
JIOpOLL;

— 00s13aTEJILHO MCTIOIb30BAHKE BOIBI B KAUECTBE ChIPbSI 1151 IOTyYeHUsI BOIOPOIA M B KAUECTBE
SHEPrOHOCUTES;

— IJIaJIKast MOJIMPOBKA OOIMIIOBOYHBIX TUTUT MO3BOJISIIA OTPaKaTh COJTHEUHBIE JTyUH, 2 BOTHYTast
reoMeTpus M03BOJIsAIa (POKYCMPOBATh COTHEYHBIE JIyUX U CO3/1aBaTh OTPOMHbIE TEMIIEPATY PbI;

— IPUMEHEHUE HaPYKHBIX OOIMIIOBOYHBIX MATEPHAJIOB C OJHUM CBOHCTBOM TEILIONPOBOIHO-
CTU M BHYTPEHHHUX CJIOE€B MUPAMUIbI C APYTUMU CBOMCTBAMH TEIUIONPOBOAHOCTU CO3ABAJIO BO3-
MOXHOCTb IPH HAJTMYKMHU 3230POB U MPOAYBKH MOJyYaTh 3HAYUTENbHBIE 00bEeMbI KOHAEHCUPOBAHHOM
BO/IHI;

— PO30BBIN I'PAHUT, KOTOPBIA OBbLT UCHOJIL30BaH NIPU CTPOUTENILCTBE Kamephl 1apei Bemukoi
MUpaMUIbl TIPEICTABIISIET OAHY M3 HamOoJsee MapaMarHUTHBIX CyOCTaHIIMI; N3BECTHSIK, TIOKPHITHIH
Benmkoii nupamujion, siBasieTcsl AMaMarHuTHHIM; (popma KoHyca U opMa MUpaMu/Ibl YaCTO CUUTA-
I0TCSI SHEPreTHUECKN SKBUBAIICHTHBIMU; B MMPaMUJIE TeHEPUPYETCsl CIIMHOBOE TIOJIE U3 BEPIIMHBI;

— U3BECTHBIE MThE303IEKTPUUECKHE CBOMCTBA TPAHUTA TO3BOJISIIOT HAKOIUTH OTPOMHBIN 3JIeK-
TPOCTATHUYECKHIA TTOTEHIINAJ, BBICBOOOKJAIONIHMIACS B BU/IE UMITYJIbCA TIOCTOSTHHOTO TOKA, KOTOPBIH
NIpY TIPOXOKJICHUU 4Yepe3 OMHUYECKH Oapbep HEIMHEWHOro Marepuaja CO3/aeT CIEIUICHHYIO U
MMIYJIbCHYIO CKISIPHYIO BOJIHY;
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