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BBenenne

Hayxka B Haie Bpems yuuia ganeko repes. Co3naoTcs HOBbIE BAKIIMHBI OT BUPYCOB, OTKPBI-
BAaIOTCSl HOBBIE YaCTHILIbI, YBEJIMUUBAIOTCSA CKOPOCTH, YCUJIMBAIOTCA CPEACTBA HANAJAECHUA U 3aLUTHL.
OpHako MOXHO Ha3BaThb [IBE€ BETBU Pa3BUTHSA: OHA COBPEMEHHAs, a JIpyras, HE MEHEe COBEpPILIEH-
Has — JPEBHsAA.

Yurarens Bo3pasut: onAth npo npuiensies 1 HIIO! I'me onn, 310 TONMBKO BRIgyMKH! Tem
HE MEHEe, YMTaTeNb COIVIALIAETCS, YTO B UCTOPUM Pa3BUTHS PAa3HbIX CTPaH M HAPOJHOCTEH CYIIE-
CTBOBAJIM T€HUAJIbHBIE JIIOAU, CIIOCOOHBIE M3MEHUTh XOJ TEXHOJOTMYecKoil uctopuu. JlocTaTtouHo
Ha3BaTh Muxawia Jlomonocosa, [Imutpusa MenneneeBa, Urops Kypuaros, Ceprea Koposnesa, I'ep-
oepra EppemoB (n300peTaTesnsi yHUKAIbHOTO BOGHHOTO KOMILIEKCA « ABaHIapa»).

VYhpamell ynTatesl He YHUMaeTcs: «Mbl BCE 3TO CIIBIIANINA, XOTUM YEro-T0 HOBEHBKOTO.
XotuM 3HaTh, oTKya 6epyrcst HJIO n moyemy oHM Tak ObICTPO M MaHEeBpeHHO JieTaioT? Kak nepensu-
rajiy 1o Bo31yXy Merajautsl? U, HakoHel, KTO e, U Kak IOCTPOWJI NOJMIOHAJIBHYIO KJIaJKy C Mera-
Tamu ?»

Astop, Anekcanap MataHLeB, TaKOH ke yIpsMBIil YUTaTeNlb, HO OH ellle M N300peTareb.

— Ecnm ecTb yHUKaJIbHAS U, IJIABHOE, TIOJIE3HAS! M TIPUBJIEKATe bHAS Ujies, €€ 00s13aTelIbHO cJie-
AyeT pealn3oBarh!

B criop Bcrymaet mo0o3HATENBHBIN YnTaTENb: «BCE 3TO ClloBa, a BOT BBl M300pETUTE CIIOCO0,
KOI'/ZIa JIETAIOT OIPOMHBIE KAMHM TOJIBKO IIOJ, OJHUM B3IVISIOM 4esioBeka! Belp MMEHHO Tak, Jeso
00CTOSIJIO Y ATJIAHTOB U THIIepOOperIieB !»

ABTOp NpUHUMAET MOJIEMUKY: « TaK Bbl OKa3bIBAETCS, 3HATOK APEBHUX UMBWIN3ALMM, & 3HAETE,
YTO 00 3TOM MHUCAJIM U3BECTHBIE YUEHbIE !»

— [ucars, To Mucany, 1a He nonmcam! YueHsle ObIOTCS, OBIOTCS, a TIOAHSIA B BO3/IYX CIIOCO-
OOM JIEBUTALIMY TOJIbKO LIAPUK OT IIMHI-TIOHTa».

— Tak 370 BBI unTaNN HE BCe. ABTOp AJlekcaHap MaraHieB pa3padoTai CXeMbl IO JIEBUTAIIN
HE TOJIbKO KaMHEN Y METAJIUTOB, HO U YesloBeKa!

— Ara! Eme oguH nucaka! Bc€ nuiyT v nuMimyT, a pe3ysbTar-To, e, KTO MOAHSII B BO3LYyX
METaJIUThI cefuac 1 nepeMecTus1 XoTs1 Obl OfiHY cTarylo Ha octpose Ilacxu o Bo3myxy?

— Tak ycnoBUs U3MEHWUINCH, KPUCTAJUIBI CPATAIM, MMPAMU/IBI pa3rpadbuiv, U OHU He pado-
TatoT!

— Y Bac Bcer/a OJIHY OIIpaBJIaHMs, a g X04y BCE U ceidac! OTKponTe TalHbl, KaK Bbl TOBOPUTE,
APEBHUX LIMBUJIN3ALMAN, TOTJA U TOrOBOpUM !

ABTOP BBIITYYHII [71a32 ¥ YAAPHUII ceOs1 B TPY/b KYJIaKOM. — MOM Bepcur JOKa3aHbl, MHE YAAJIOCh
OTKPBITh TaHY KasleH1aps TryaHako 1 oKa3aTh BCe KaTtacTpo(bl C IUIAHETAMM IPEBHUX LIMBUIIN3A-
11, KOTOpbIe ObUIY 3aIIK(PPOBAHBI.

— Hy u 4t0, a s e3mui ¢ skckypceueii B OnbsHTaTaMO0, TaM CTOSIT MHOTO THICSTYEJIETUI CTEHBI
C MOJIMIOHAJIBHOM KJIaJKOM U3 MeranuToB. Tam Kaskaplil OIOK pUrHaH Kk cocenHeMy. Kamuam pas-
MATY4aJIUCh U 3aTE€M OXJAMKJANO0Ch, B PE3yJbTare, TAKUE OIPOMAJHbIE U TOYHO IOJOrHAHHBIE
CTEHBI.

— Taxk Bbl, OKa3bIBa€TCA, 3HATOK MOJIUTOHAJIBHON KJIAJAKHU. A OTKYAA Bbl 3HAJIM O Pa3MArYCHUN
KaMHEN, KTO BaM 3TO cKazaii?

— Tak Benp numIyT 06 3TOM!

— Ara! 3HauuT BBI, BCE-TaKH, YUTAECTE HAYUHYIO JIATEPATYPY.

— Tak s moOo3HaTebHBIN, pa3 Bbl TAKOW MACTUTHIN NHCATENb U M300peTaTelib, TO JOKAXKHUTE,
KaK M KaKUM 00pa30oM CTaBHUJIM STY TOJMIOHAJIBHYIO KJIAJKY U KaK CTAaHOBHJIACh BO3MOKHOM TLIACTH-
JIMHOBAs1 TEXHOJIOTUS Ha KaMH:AX ? TOJNBKO HE BITapuBaTe MHE JIETEHIbI IIPO COKU PACTEHUI, KOTOPbIE
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TUIABST KAMHU U APYTYIO Yylllb, KOTOpas UMEET MECTHOE 3HaUeHHEe U He MOXET PacTBOPUTD U pa3-
MSITYHTH TIIBIOBI !

— 4 anuero He BrnapuBaio! Bbl 3HaeTe, KakiMM 0Opa3oM BETMYAMIIMN U3 MUPOBBIX YUYEHBIX
COBETCKOTO IMPOUCXOXKaeH!s, iMManyn1 BeMKkoBCKMI yKa3ail Ha HOBBIE THITOTE3bl, KOTOPHIE OMpaB-
namichk? HUKTO eMy cHavyasia He MOBEpWII, ¥ BCE €r0 BEPCUH ObLITM IPUHSATHI B IITHIKH!

— A 4ro oH ykazan?

— OH omnpenenui, uto Ha BeHnepe Bbicokass Temmepatypa, CaTypH BBIIESET TEIJIO, a elle
BBICKA3aJl MPEIOJIOKEHHS O TUIAHETapHBIX KaTtacTpodax.

— Tak, Bc€-Taku, KaKk OH 9TO OIpeIeu?

— A, ouesb npocto! OH yMeT Mo-HaCTosIIIEeMy padoTaTh C APEBHEN TUTEPaTy POl U JiereH1amu!
OH YeTKO CMCTEeMaTU3MPOBAJT BCE CaMble IPEBHUE UCTOYHUKY 3HAHWUM, BIUIOTH 10 brubimu, kogekcos
U JIETEeH]I.

— 4l 9TO-TO CIIBIIIAN 1O MOBOY €r0 TEOPHH O CTOJIKHOBEHMU BeHepsl, Koria oHa Oblia KOMETOM !

— Tak BbI, OKa3bIBaeTCs, HE MPOCTO 3HATOK, a UCCIIEIOBATENb, B CBOEM pojie. Tak MOKeT Mbl
BMecTe NonpoOyeM BO BCEM pa3odparbesi?

— CornaceH TOJNBKO B OIHOM, 51, KaK TIOCTOPOHHMI HaOmonaresb, Oyay BMEIIMBaThCsl BpeMe-
HAMU M yKa3blBaTh HA MPOTOTHIIbI, WM XK€ YKa3blBaTh HA AJIbTEPHATHBHBIE THUIIOTE3bl, YTOOBI BbI
HE 3apbIBAJIMCh U HE IIUIU TI0 JIO)KHOMY Iy TH !

— Cornacen!

Bor Tak, HeOKMIAHHO, COCTOSIICS ANbSTHC TIOOO3HATEILHOTO YATATE s M M300peTartelis. ABTOp,
Anekcanip MaraHiieB, B3sUICS 32 CaMylo, Ka3aJoch, HEONArofapHyo TEMaTUKy O MOJMIOHATbHOM
KJIaJIKe U pa3MsrdeHuio kamuaeil. HebmarogapHyio motomy, 4To mpo 3TO MHCAN He TPOCTO UCCIENO0-
BaTeNM, a MACTUTHIE YUEeHbIEe, B TOM UYHCIIe OTeUECTBEHHBIE, Haripumep, AHaper CKIISIpOB U TIpesio-
JKUJT CBOM TEOPUH U TIPEITIONOKECHUSI.

TemaTuka NOJUroOHAJNLHON KJIAJAKN YAUBUTEJIbHO momyJsipHa! E€ MOXHO cpaBHHUTH
Tonbko ¢ Tematukamu nupamuj 1 HJIO! IlpuuuHOil Takoil yAUBHTEJbHON NONMYJISPHOCTH
SIBJISIETCSI COCTAB KJAJKH U3 OTPOMHBIX MerajnToB, IOJOTHAHHBIX JIPYT K APYry, KOTOpbIie
K TOMY »Ke He00XoauMo ObLI0 JocTaBJjsaTh! ClienoBaresibHO, 3Ta TeMa Hepa3pbIBHO CBsl-
3aHa c JeBUTanMeN, T.e. IepeMeleHrueM Mo Bo31yxy. Bce feno B ToM, 4To Takyio KJIaJKy MOKHO
HaOJIOIaTh B Pa3HBIX CTpaHaX M KOHTUHEHTax, aaxe B Poccun! Ilpuyem, B Poccun, mosmuronans-
Hasl KJaJKa NMeeTCs1 B HECKOJIbKUX MecTax: B Kponmranre, B Kanunaunnrpane, B I'opnoii
Ilopuu Ha YpaJje, B Kapeanu, B bakcanckom ymease B Kadapauno-baakapun, na Kousb-
CKOM NOJIyocTpoOBe, Ha KoabiMe (11 B IPYrux Mecrax, eie MmoJHOCTbIO He HCCJIeIOBAHHBIX).

— Tak 3TO0 X0OpOII10, KOTJa €CTh AHAJIOTY U ITPOTOTHIIbI, MOXKHO, OMIUPAsICh HA HUX, UJTH B HAYKe
JaJibllie ¥ Pa3BUBATh TEMATUKY OoJiee MOAPOOHO 10 a30B WJIM OCHOB!

Bort kakum o6pazom, aBTop, AsieKcaHap MataHIIeB, B3sJICS 32 3Ty HHTEPECHYIO TEMATHKY, PO
TMIOJIMTOHAJTBHYIO KJTAIKY M pa3MsirdeHre KaMHel, 0 KOTOpOl 04eHb MHOT'0 M CAJIH, HO He 10BeJIu
J10 Jiornuyeckoro 3asepmenusi. Kto u koraa sto npuayman? Ilouemy ceituac He moBropsitoT? Yto
i KTo Memmaet? Kakum o6pa3om 3ta TexHosIorus Obuia pacnpocTpaneHa no scemy mupy? Tak 3to
HaM JIOCTAJIOCh OT APEBHUX LIMBIIIN3AIINI, WITH K€, KOPHH OoJiee ITyOOKHe, U YXOIAT JeUCTBUTEIBHO
K npuiesbiiam? I'/1e 1 Kakne KOHKPeTHbIE YCTPOHCTBA: KPHCTAJLIbL, BA/KPhI U Ipyrue npu-
MEHSLIN U KaKuM oopazom?

ABTOp MOCTaBUII Niepen] cOOOM ITH 3aJa4M U PUHYJICS BIEPE.

— IMocroii, He TopoIuUCh, BCE B3BECHh U TOJIBKO TOTIa HAUMHAK JIBUraThCs Briepe.!

— Tak 51 He TOpOIUTIOCh, Y MEHsI KeJie3Hasl JIOTUKA.

— A B yeM cOCTOMT Balla Joruka?

— Mou BO3MOKHOCTH, 3TO HeNlb MNOCJeJ0BATEeJbHBIX JOTMYHBIX HCCJIEI0BAHMM,
HA30BY HX:

— BBISIBJICHUE YPOBHSI TEXHOJIOTHH B PA3HBIX CTpaHaXx;
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— BBISIBJICHUE YPOBHS TEXHOJIOTUI B Pa3HBIE OXM;

— COCTOSTHHE B Pa3HbIX CTpaHax;

— TIOMCKH TTPOTOTHUIIOB OCHOBHBIX HATIPABJICHHIA;

— BBISIBJICHUE YCJIOBUH OCYIIECTBIICHUS;

— BBISIBJICHUE COCTABJISIONINX TEXHOJIOTMH U WX TIPU3HAKY;

— BO3MOXHOCTH B Pa3HBIX YCIIOBHUSIX;

— BO3MOXHOCTH BO30OHOBJICHUSI.

ONnoHEeHT yXMBUIbHYJICS. — 3a/lyMKH XOPOILKE, a, MOXKHO JIM 9TO BCE CIeJIaTh. A OIBIT y Bac
ectb? ['1e erle BbI MPUMEHMIIM BCE 3BEHBs1 TAKOTO MccienoBanus? Tombko 3yOsl He nosomaiite! Bei
3HAETe, YTO CYIIeCTBYeT HeIJIACHbII 3aroBop NPOTHB PACHPOCTPAaHEHUsI 3HAHUIA 0 JPEeBHUX
TeXHOJIOTHSIX ?

— 3Haro 1 nucaJi 00 TOM B Pa3HBIX KHUTAX, HAIPUMEP, B MOcyeqHel KHure «Iloacka3ku IpeB-
HUX LUMBHIM3aLM» [28].

ABTOp, Anekcanp MaraHiieB, yabionysics. Ceiiuac st HA30BY BaM TO, YTO MHE y/1aJIoCh B HayKe.

A paccmaTrpuBalo TallHbI MUPO3aHUsI M HcTOpUU. MHe NpUHAJIEKAT OTKPBITHSI,
rUnoTe3bl, paccje10BaHusl, PACKPbITHUS :

— BBISIBJICH TIEPUOJT OKOHYAHM S JISHCTBUS Tupamul B ['u3e;

— BBISIBJICHA TEPPUTOPUS BIUSIHHS SHEPTeTUKU MTUPAMHU/T;

— BIIEPBBIE PACKPHIT KaJleHAaph Kartactpod TruyaHako; BEIYMCIEHB OPOUTHI TUIAHET JI0 U MOCIIe
KaTacTpo, BHIYMCIIEHB OPOUTHI M BpeMsl KaTacTpod ¢ TpeMsl CIlyTHUKaMHU 3eMJIM U ABYMsI CITyTHU-
Kamu BeHeps;

— BIIEPBbIE PACKPHITO NMpeJHA3HAYEHUE B3aUMHO MEPIEHIMKYIISIPHBIX CTPYKTYP B OJIOKax — JIst
JIeBUTALINY;

— BBISIBJICHBI PA3pyIIUTENN KOMILIeKca TryaHako;

— BBISIBJICHO Ha3HaueHue nmupamu B TuyaHako;

— BbIsiBJIeHa oOnHOCTh Bpat Conauia u [1-06pa3Hbix cTpykTyp B CTOyHXEHITKE;

— MPOBEJEHA CUCTEMaTH3alusl CEUIOB;

— MPOBeJIeHa CUCTEMATU3AaIHS IOJIbMEHOB M BHISIBJICHBl CyMMApPHbIE BO3MOKHOCTH T10 3aIIUTY
OT KaracTpod U 3eMJIETPSICEHUIA;

— MPOBEJEHA CUCTEMaTU3alisl MEHTUPOB U KPOMJIEXOB;

— MPOBEJIeHA CUCTEMATU3aIMs PE30HAHCHBIX KypPraHoB;

— BBISIBJICHO BKHOE Ha3HAUCHUE METAJTMTHUECKMX CTPOSHUH 110 BCEMY MHUPY — JIJIs1 Olpeerie-
HUSI U 3aIIUTHI OT KatacTpod U 3eMJIeTPsICEHUI; BBeJIeHbI (DOPMYJIBI AJisl MosTyueHust 3 eKTUBHOM
3alWTHI;

— BBISIBJICHO NpeJHA3HAYEeHUE CTaTyil Ha ocTpoBe [lacxu, a Tak:ke BliepBble yKa3aHbl yCTPOWUCTBA
YaCTOTHOUN HACTPOMKU;

— orpereseHa CUCTEMaTU3aIMs 10 YaCTOTHOM HACTPOWKE METaIUTHUECKUX COOPYKEHHIA;

— BbIsSIBJIEHA TUIaHeTapHas katactpoda no Jdennepckom 3o1uakys;

— pacKphbITa MPUHAJLIEKHOCTh YETHIPEXTANIBIX CYILECTB U JIIOZIEH U BhISIBJICHA TIJIaHETa, C KOTO-
POl OHM PHOBUTH Ha 3eMJTIO;

— MPOBEJIeHa CUCTEMATU3AIMS U PACIIUPEH KPYT Ha3HAUEHUN KaMEHHBIX HHUIIL;

— MPOBEJEHA CUCTEMaTU3alMs 10 KaJeHAapsiM POCCOB U PYCCOB;

— MPOBEJEHA CUCTEMAaTH3alus N0 KaJeHAapsaM Maiis;

— CcO3/1aHa HOBAs TEOPUSI M CXEMBI T10 JIEBUTAIIMY 1 TIAPEHUIO YeJI0BEKa B BO3yXE;

— CcO3/1aHa HOBAs TEOPUSI M CXEMBI T10 JIEBUTAIIMM KAMHEN U METranToB;

— Hali/IeHbl 3aMYPOBaHHBIE OJIOKY JICBUTAIVH;

— BBISIBJICHA TaiHA M300pakeHHs JICTAIONIHX MPUITIENIbIeB 1 Boros;

— pacKpbITa TaliHA IIMTa KOPOJIsi MHKOB [lauakyTy ¥ TaifHbI IIIUTOB BOMHOB UHKOB,;
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— packpbITa TaiiHasi cujia Boicka AJiekcanipa MakeJOHCKOTO 3a CUeT UCIIOb30BaHMS IIIeMa
C pacHIMpeHUeM Ha MaKYIIIKe, CBSI3bIO CO IIIUTOM U (DYHKIIMOHUPOBAHUE BCE CUCTEMBI 32 CUET 3BYKOB
TpyO, KPUKOB BOMHOB U SHEPreTUKU TePPUTOPUT;

— BBISIBJICHO Ha3HAYEHUE BBICOKUX KOPOH OOroB ¥ (hapaoHoB Erumnra, cresanbl pacy€Thl 1o BO3-
JEWCTBUIO HA PUTMBI TOJIOBHOTO MO3Ta, BBISICHEHBI MOAPOOHO BOMPOCH! TEJIETIATUX U BO3JICHCTBUS
Ha MaccChlI JII0el;

— chopMyJIMpOBaHbI TPU3HAKH, IO KOTOPHIM MOKHO HAaWTH HOBBIE nupamubl B Poccuu;

— chopMyJIMpOBaHbI MOACKA3KK IPEBHUX TUBWIM3ALIMIA 110 PA3HBIM HAIPABJICHUSIM.

A cam He cuuTaer cedsi mpodecCHOHATBLHBIM y(pojoraM Wi MPocTo ydoJiorom,
a OTHOIIY ce0s1 K HMcCCJe0BaTesIM TallH MUPO3JAaHUs, JAPEBHUX METAIUTHYECKUX CTpOe-
HUH, IPEBHUX TEXHOJIOTH, OyIyun n300peraTesieM, co3iaTesieM MHOTUX aBTOPCKUX CBUIETEIIHCTB
M TateHTOB. PaboTass HAYaJIbHUKOM J1a0OpaTOpUM C YYEHOW CTENeHbI0 M HAayYHBIM 3BaHUEM,
Bo «BHUUN TexHuyeckoil (hU3MKU M aBTOMATHU3ALMW», S ObUI MHUIIUATOPOM CO3[AHUS HOBBIX
YCTPOWCTB TJIa3MEHHOT'0 MUCTOJIeTa, padOoTaoIIero Ha OOBIYHOM BOJIE, BO3/ICHCTBYIONIETO Ha KaMeH-
HbIE€ CTPYKTYPbI, CO3[aHUSI MOAYJIUPOBAHHBIX F€HEPATOPOB HEUTPOHOB, KBAJPYMNOJbHBIX U BpEMsI-
MIPOJIETHBIX MAaCC-CIIEKTPOMETPOB, BHICOKOBOJIBTHBIX MMITYJIbCHBIX YCTPONCTB M MHOTHX M300peTe-
HUI B 00J1aCTH HAYYHOTO MPUOOPOCTPOCHUSI U AaTOMHOUM SHEPTETUKH.

MUL,
Ky,

— Tak BBl ¥ KHUTY PO TO HAITUCAIN?

— MHoi1 HarvcaHbl CTaHJAPTHI 110 TEHEPATOPaM HEUTPOHOB, a TaKKe KHUTH IO TailHaMm Mupa-
KypraHoB, CEiIOB, JI0JIbMEHOB, MEHIMPOB, KPOMJIEXOB, cTaTyi ¢ octpoBa [lacxu, CToyHXeH-
KoMIuiekcy TuyaHako, IpeBHUM KaJIeHAAapsM, BOIIPOCAM JIEBUTALIMU YEJIOBEKa U MEraJuTOB.
[Tpu 3TOM mpoBoAUTCS 00OOIIEHNE U aHAIN3 CYIIECTBYIOIIETo, M JAI0TCSI COOCTBEHHBIE TMITOTE3bI
Y pacyeThl, UCCIIEA0BaHUS 110 KapTaM. Bce 3T0 MOXXHO MOCMOTpPETh B KHUTAX:

Anekcangp MaraHues.
Anekcangp MaraHues.

[2];

Autekcangp MaraHues.
Anekcangp MaraHues.
Anekcangp MaraHues.
Autekcanap MaraHues.
Anekcangp MaraHues.
Anekcangp MaraHues.
Autekcanap MaraHues.
Anekcangp MaraHues.
Anekcangp MaraHues.
Autekcanap MaraHues.

«JlpeBHrE MpaMubl — KJIIOY K MIO3HAHUIO MUpO3AaHus» [1];
«JlpeBHME IMPaMU/IBI — KJIIOY K TIO/IaBJIEHUIO KaTacTpod»

«KpbIMCKkue Kypraibl U JOJIbMEHbI — TAMHCTBEHHOE HazHaueHue» [3];
«TaiiHbl IogaBNIeHNs 3eMIleTpsICeHUI U KatacTpod. CripaBovyHuK [4];
«Taiinbl cratyid Ha octpoBe Ilacxu» [5];

«TalHbI CENI0B — METAUTUTUYECKUX COOPYKEeHU» [6];

«HoBoe 0 menrupax, kpomsexax u Croynxenmxe» [7];

«TaitHbl Mupo3aaHUs» [8];

«Taitnbl yesnoBevecTBa. OMopuctuyeckue uctopun» [9];
«Kanennapu Ha Pycu» [10];

«Kanennapu u konekcol mausi» [11];

«Packppita TaitHa kanengaps karactpod Tuyanako,

CpaBHEHUE C KaJIeHAApsIMU POCCOB U Maiisi» [12];

Anekcangp MaraHues.

«JlpeBHue kaneHaapu: Ha Pycu, maiis, TuyaHako, ApeBHeErurneTcKue,

JOPEBHEKUTANCKUE U IpyTUe — UCTOYHUKM 3HaHuil» [13];
Anekcannp MaranneB. «Komrmiekc TuyaHako: 1S 3alIUTHI OT BParoB U Katactpod, 1ist oopa-
OOTKHM pyj, IS JICUeHUsI, Kak oOcepBaTopus U KajeHaapb» [14];

Anekcangp MaraHues.
Autekcanp MaraHues.
Anekcangp MaraHues.
Anekcangp MaraHues.

u Onpguranitamoo» [18];

Anekcangp MaraHues.
Anekcangp MaraHues.

«PackppiTa TaliHa napeHus 4yejaoBeKka B Bo3ayxe» [15];

«OCHOBBI JIEBUTALIUY, TIOJIETHI YeJIOBeKa U KaMHel B Bozayxe [16];
«JleBuTanys, UM MOJIETH KAMHEN U MErajJuToB B Bo3ayxe [17].
«OTKpBIT HOBBIY CIIOCOO JIEBUTAIIMK KAMHEW M METajIuToOB B THyaHaKo

«[Tpumepsl u cxemsl teBuTaUm» [19];
«Kak ynanocp HailT1 3aMypoBaHHbIe OJTOKH JieBUTamn» [20].
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Anekcanip MaranneB. «Kak packpblT KajieHAapb TryaHako W BBIUYMCIIEHBI OpOUTHI IJIaHET,
Tpex JIyH u cnytHuKkOB Benepbi» [21].

Anexcanip MartaniieB. «JI1000Bb KOIlIeK K KaMEHHBIM HHUIIIAM TIOMOTJIA PACKPBITh MX CBOMCTBA
IUT JIEYEHU S, 3aIUATHI U JIEBUTAUUW» [22];

Anexcannap Maranues. «Kak yaanoch packpbITh TailHy YeTbIpeXIaJIbIX IPUIIEIbLEB» [23].

Anekcannp MaranneB. «TaiiHa n300paxeHHs JICTAIONIMX MPUINENbIeB 1 boroe» [24];

Anexcannp Maranues. «TaiiHa muTa koposist MHKOB [layakyTu 1 IIMTOB BOMHOB UHKOB» [25];

Anekcanap MatanueB. Taitnas cuia Boiicka Asiekcanipa MakegoHckoro [26];

Anekcanap Maranues. Taitna papaonos Erunra [27].

Anekcanap Maranues. [loackasku ApeBHUX nuBUaM3anui [28].

— Pa3 BBl Tak MHOTO HAITUCAJIN, MOXET, BbI U BBIBOJIBI CJIEJIAJIA OOIIEro, MUPOBOTO 3HAYCHUS ?

ABTOp cieJiaj ABa r100aJBLHBIX BHIBOA TIOCIIE U3YYeHUsT OOJBITMHCTBA BUIOB METasiu-
TUYECKUX COOPYKEHUI: MUPaMuUJl, TPUIUTOB, CEHIOB, H0JIbMEHOB, PE30HAHCHBIX KYpraHOB, MEHI'H-
POB, KPOMJIEXOB, KAMEHHBIX HMUIII, & TaKXke MOCye U3yYeHUs APEBHUX TEXHOJIOTHI. BpljIo BBIsSABJIEH
JIBOMHOM MPU3HAK MHOTO0(PYHKIIMOHAJBLHOCTH . DTO O3HAYAET, YTO OJHM H Te€ K€ MerajuTH-
YyecKue COOPY:KeHHUsI, WIH JKe TEXHOJOTNH NPUMEeHSIFOTCSI 1J1sl Pa3HbIX HeJiel , Hapumep, AJist
03/10pOBJIEHUS U JieBUTalMU. Kpome Toro, oivH U TOT ke (pU3NYECKUI IPUHLIMI BO3AEHUCTBUS MOT
MPUMEHSTHCS V151 Pa3HbIX 1ieJieil. DTOT MPU3HAK MHOTO(DYHKIIMOHAIBHOCTH, KaK HUKOT/Ia OKa3aJcs,
KCTaTH, MPA PACCMOTPEHUH OCOOSHHOCTEH MOJIUTOHATBHON KJIAIKH.

OxkazaJjiochb, 4TO Takasi KJIaJKa NpeJHa3Havagsach cpasy JJisl HeCKOJbKHX IeJei:

— JI711 YCTOMYMBOI'O BO3JEUCTBUS OT 3€MJIETPSICEHUN;

— COCTaB KaMHel ¢ Mbe3oMaTepuaiaMu (KBapll, KJIbIUT U APYTrHe), MO3BOJISUT U3JIy4aTh Yilb-
TPa3BYK JIJIs1 BO3JIEHCTBUS HA HEMPUSITENIsA, @ TAKKE JIJIs1 O3JJOPOBJICHUS U JICUCHUS;

— CO3JaBaTh JTUHUIO OOOPOHHI;

— CO3JaBaTh MeCTa 3alUTKN KOCMUYECKHX KOpaoJiel U APYrux OObeKTOB MPY BHEIITHEM SHEP-
reTUYECKOM BO3JEHCTBUM.

Bropoii rio6ajabpHbIil BBIBOJ KacaeTcsl MePBEHCTBA KajeHaaped, TeXHOJIOTHA U Mera-
JIMTUYECKUX COOpYXeHWil. B Mupe nMeeT MecTo HernacHOe COPEBHOBAHHME MO TMOBOY MX MEPBEH-
CTBa. ABTOP B CBOMX UCCJIEIOBAHUSIX APEBHUX KajeHaapel, chopMyIMpoBal pa3uvHble TPU3HAKU
MEPBEHCTBA, MPUHAJICKAIME KaK K KaJleHIapsM Maiis, Tak M K KaJeHJapsM POCCOB U PYCCOB.
B pe3ynbTare oH npwuiiies K BHIBOLY O CYIIeCTBOBAHUM €JUMHOT0 CTAPUHHOIO IeHTPA TeXHOJI0-
I'UiA, OTKYy/1a ObLTM pacrpoCTpaHeHbl TEXHOJIOTUS U 3HAHUS 110 BceMy Mupy. Jlanee, U3 3Toro meHTpa
nH(popMaIys ObUIa pacpocTpaHeHa 1Mo BCeMy MHPY IO OTAeIbHBIM HarpaBjieHUs M, Ha Pycu, maiis,
Tuyanako, B Kutait, Unauto u Tak ganee. [loatomy, HeT cMbICJIa HCKATh PUOPHUTET OTAEJbHBIX
CTAPUHHBIX KaJleHJapei WIN OT/IeJbHbIX TEXHOJOT Ui, TAK KAK BCe OHU BBIILJIN U3 OHOT0
IeHTpa APeBHUX HUBUIN3anmii!!!

Bce mHorouncieHHsle uccienoBaHus apTopa B KHurax [1 — 27] mokasslBaiot, 4to Korja-To,
Oonee 12,5 ThICAY JIeT Ha3a/l, CYIMIECTBOBAI €IUHBIA IIEHTP MO TEXHOJIOTUYECKOMY Pa3BUTHIO TEXHO-
JIOTUI U KasleHaapen Ha 1iaHete 3emis. OJHO3HAYHO MOXKHO YTBEP:K/aThb, UTO B HCTOPUH
Halled MJIaHeThl CYIeCTBOBAJIH TE€XHOJOTMYeCKN NMPOJABUHYThIe IMBIWJIN3AIHN, KOTOPbIe
000raTwjii 3HAHUSAMHE CJIeYIoNHe MOKOJeHNsl. ABTOp HaKaruTMBaeT MPUMEPHl U UX HEMAaJo.
3aberas Briepe], MOI'y Ha3BaTh 0003HAYCHHUSI HA CIIMHE CTaTyid ¢ ocTpoBa [lacxu, CXOmHbIE C CUM-
BOJIAMH ¥ 3HAKaMH Ha JIOJIbMEHaX, B KypraHax, MEHIMpax M CTaTysX B Opyrux crpaHax. OcobeHHO
SIPKWIA TIPUMEP C BBICOKMMH KOHYCOOOpa3HBIMU KOpPOHaMHU M IuleMamu ojHoro Tuma B Erurre,
Ha apredpakTax Mekcuku, Ha apredaktax Muaun, apredaktax pyccoB M poccoB, SNMOHUY U Tak Aajiee.

ABTOp B3s1JICS 32 3TY IOMCTHHE MIOOATIBHYIO TEMATUKY HE [T TOTO, YTOOBI ClieIaTh 0000IIeHne
Y aHAJIN3 U3BECTHBIX CIIOCOOOB MOJMTOHAILHOM KJTaJKi. ABTOPY €CTh YTO CKa3aTh M MOKa3aTh
HOBBI€ CIIOCOOBI C YYETOM IITYOOKOro n3yueHust (PU3MUECKUX MPUHLIUIIOB C J0OABIEHUEM OITHCa-
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HUH U3 JIpeBHUX JiereH 1 ¥ MU(oB. B 3TOM OTHOIIIEHNH y aBTOpa CBOM JTIOOUMBIE TepOr — YUeHbIE.
Oto Ummanyun Bemukorckuii u FOpuit Knopo3os. O6a oHM cieany CBOU MOTPSICAIOIINE OTKPbI-
THs1, OJIH MO IUIaHEeTapHBIM KaTacTpodam, a IPyrou o pacKphITUIO MUCbMEHHOCTH Malisl, HA OCHOBE
JOCKOHAJILHOTO U3yUYeHUs TpeBHUX MUQOB, KOJIEKCOB, JiereH, bubmmu, nerormceid. B pesynbrate
y aBTOpa POJVIIUCH HOBBIE, OITMCAHHBIC B 9TOM KHUTE, CIIOCOOBI MOJTMTOHAIBHOM KJIAJIKK C UCTIONB30-
BaHMEM KPHUCTALIOB, BaJKPbI, B3AUMHO-TIEPIIEHAUKY/ISIPHBIX TTOJIOCTHBIX CTPYKTYP, BUOpAIUil, BUX-
peit u chopMyTMPOBAHHBIX paHee B CBOUX KHUTaX [15 — 19] Bo3MOKHOCTEH 110 JIEBUTALIUU.

Ha o6s10:xKke

Bepxnuii psaa:

— BaJKpa C YeThIPbMS KOHIIAMU;

— KOCMUYECKUI armapar, NepeBO3sIINIA METIUTHI.

Bropoi psia, cieBa Hanpaso:

— IpeBHSIS KaAWJIbHUIIA C N300paKeHUEM PekKyIel MallliHbI;

— PUCYHOK aBTOpa C BO3JEHCTBUEM Ba)KPON Ha MOJMIOHATBHYIO KJIAJKY, KPACHBIM LIBETOM
MOKa3aHa JMarpaMma HalpaBJIeHHOCTH;

— BaJIKpa C JBYMsI KOHIIaMHU.

HuxHne pucyHKu:

— U3JIyYeHHe TpeX Jydyel KpUCTAJUIOB Ha MOJIMIOHAJIbHYIO KJIAJIKY;

— repeMenieHre MerajnuTa Mol 3ByKH MaHTpPbl, My3bIKH U BUOparyu Tpyo;

— n3oOpaxenue B Xpame [lepHaroro 3mest B Mekcuke, CHMBOJI MEXaHU3Ma C TYCEHUIIAMU, HaJl
KOTOPBIM JIETaeT U BpallaeTcs BaKpa;

— MEXaHU3M ISl TOJIMTOHAJIBHOM KJIAJIKU U3 KOJIEKCOB allTEeKOB.
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IIpuMepsl MOJUTOHAJILHON KJIAAKH

TepMI/IHbI H onpeacJacaomus

IHosmronajapHass KJaJKa — 3TO TUI KJIAQAKWA U3 MPUTECAHHBIX APYT K APYry KaMHEW WU
OJI0KOB ¢ pa3HBIMU (DOPMaMU, COCTHIKOBAHHBIX APYT C IPYroM MOJ MPOU3BOJIbHBIMU yriamu. [Tomm-
TOHJIbHASA KJIaJJKa OTHOCUTCS K HACJIEIMIO APEBHUX KYJIbTYp W/WIM K HACJIEAUIO JPEBHUX LIMBUJIM-
3anuid. Victoku MoryT OBITB eltie OoJiee TAMHCTBEHHBIMU. VccnenoBarenu nmuiryT o Jlemypuu, ATiaH-
tune u ['unepbopee — Kak OCHOBE MEPBOHAYAIBHOTO CO3/IAHMUSI.

Pa3smsryenue kamHeil — 5TO O/IMH U3 BO3MOKHBIX MPOLIECCOB MPU OCYIIECTBJICHUU TOIUTO-
HAJILHOM KJIAJIKU, CBSI3aHHBIM C U3MEHEHUEM CTPYKTYPBI U CBOICTB KamHs uiu Omoka. [locie pas-
MSITYeHUsI BOBMOKEH MPOLIECC OTBEPIKAECHUS: TN €CTeCTBEHHBIN, UM C BHELTHUM BO3JEWCTBHUEM.

JleBUTAIUs — TIPOIIECC MEepeMelIeH!s] MEraIuToB, KaMHel, OJIOKOB M0 BO3AyXy Oe3 BHelIl-
HUX KOHTaKTOB. Bo3MoskeH mpoliecc JeBUTALIMM YesioBeKa. ABTOP MOAPOOHO pacCMOTpPeST MPOLIECCHI
JeBUTauuu B cBoMx KHMrax [15 — 20]. B paccmarpruBaeMoi TEXHOJIOTMU MOJIMTOHATIBHOW KJIaJKU
MIPOLIECC JIEBUTAIIA MOXKET SIBJISATHCS COMYTCTBYIOIIUM SIBJICHUEM.

Vceusenne mMbicjieil U BO3/IEHCTBIE MbICTIel HA TEXHOJIOTMYECKUE MPOLECCH — TEXHOIOTHH,
BKJIIOUAIOIIKE KaK BO3MOXHOCTH MHIUBUIYYMOB, TaK U OT/IEJIbHbIE JIEMEHTbI YCUJICHU s, HAITPUMED,
TpPOHHBbIE ycuiutenu y ¢apaoHoB Erunta. B 3aBUCMMOCTH OT NMCUXUYECKOW HEPruu (PyHKIIUOHU-
POBAJIM KPUCTAJLIBI U BaIKPbl, BO3/ICHCTBYIOIIME HA KAMHU B MOJIMTOHAJIBHBIX KJIaJKaXx. ABTOp pac-
CMOTpEJI OTAEJIbHBIE JIEMEHTHl 3TOr0 Impouecca B KHUrax [27, 28]. YueHble U 330TE€pUKUA MUIIYT
00 YCHJICHUU MBICIICH U BO3JICHCTBUEM MBICJIEH Ha TEXHOJIOTMYECKHE MTPOIIECCHI, CBSA3bIBAsI UX C MHIM-
BUlyyMamMu ATIaHTUIB U [unepoopen.

Boccbl — BHICTYITB HA OJIOKAX MOJMTOHAIBHOW KJIa[KH, WHOTIA WX HA3bIBAIOT COCKH, OOCCHI
OBbIBAIOT CAMBIMU PA3HBIMHU 110 CEUEHUIO U (POpME: KPYTJIBIMU, KBAPATHBIMU, IPSIMOYTOJIbHBIMU, KaK
COCYJIbKH.
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IHomronaabHasa kaaaka B OabsaaTaiiramoo, Ilepy

OubsiHTAlTAaM00 — COBPEMEHHBII TOPOJ M apXEOJOTMUECKUA MAaMATHUK KYJIbTYPbl MHKOB
Ha 1ore [lepy B 60 kM k ceBepo-3anany ot ropona Kycko [47]. Pacrionoxen oH Ha BeicoTe 2792 meTpa
HaJl ypoBHeM Mopsi B okpyre OnbsiHTaiiTam00, B TpoBUHIMK YpyOamoOa, pernon Kycko y peku Ilara-
KaH4a He JIAJIeKO OT MECTa, IJie OHA BIajgaeT B peky Ypydamba. OCHOBHOE TOCEIeHHe HaXOAUTCS
Ha JieBoM Oepery [arakaHuu, a HeOobIIONM (pparMeHT (Apakxama) — Ha IpaBoMm. LlepeMoHuaTbHBIN
LEHTP HAaXOOUTCs 1Mo3aau Apakxambl Ha ckjioHax ropbl Ceppo-bannonucra. B rogpl cymectBoBa-
HUS MTHKCKOM nmMriepun OJbsiHTaiTaMO0 ObLT IIapckuM BiiageHreM nHku [Navakytu. Xponuct [egpo
CapmbenTo ae ['amboa coodmiaer, yro [TauakyTu ofepska modeay Haj OKa3aBIIUMHU €My COIPOTHB-
neHue xutessiMu ONbsSHTANTaMO0 ¥ pa3pyIInI JO OCHOBAaHMS CTapoe rocesieHre. Briocneacteum on
MOCTPOMJI TaM HOBOE TIOCEJIEHHE U IIePeMOHHUAIIbHBIN 1IeHTP. [Tpu HEM ke ObUTH BO3BEIICHBI TEPPACHI
U JIpyTUe CpeJcTBA UPPUTALIUH.

ABTOp, Anekcan/ip MataHueB, pacKpblJi TailHy muTa KopoJas nHkoB IlauakyTu B kHure
[25]. B pe3ysbTaTe ObLIO BBISIBIEHO, YTO PUCYHOK Ha mmte Koposis [TadakyTu ObUT 3aMMCTBOBaH
U3 ipeBHUX apTredakToB Mekcukw, e n3oopaxkensl mupamupl, HJIO 1 npuinesnsiis.

B XIX Beke MHKCKME pyUHBI [TPUBJIEKIM BHUMAHHE 3apyOeKHbIX ITyTeIeCTBEHHUKOB, KOTOpPBIE
OIyOIMKOBAJIM COOOIIEHHUSI O IpeBHEM ropojie. B HacTositiee BpeMsi- 3T0 BaXKHBIN TypPUCTCKUI LIEHTP,
BXOJUT B TYPUCTUUYECKHI KOMILIEKC «/lopora nHkoB» («[opora B Mauy-Ilukuay»), cocraBnsionmii
MyTeleCTBUE B 4 HOUM U 3 [IHs M0 BaXXKHEHNIIIMM MaMATHUKAM KYJIbTYpPbl MHKOB.

OcHOBHOE TIOCEJIEHHE UMEJIO TPAIELIMEBUIHYIO TUIAHUPOBKY C YETBIPbMS ITPOIOIbHBIMU YIIU-
[[aMH1, KOTOpbIE TIepeceKaii ceMb OoJiee KOPOTKUX MapasuiebHbIX yiull. BeposTHO, B IeHTpe 3TOi
«PEHIETKN» HAXOAWJIACh OOJIBIIAS IJIOMIA/lb, OTKPHITAs C BOCTOKA. C IpyruX CTOPOH IUIOMIAAb Oblia
OKpY’K€Ha 34aHUSIMU U APYTMMHU FOPOJCKUMU COOPYKEHUSMU. 30aHNsI MTHKCKOM MOXU C CEBEPHOM
CTOPOHBI IJIONIATY ObUTM BHITIOTHEHBI M3 HEOOPaOOTAaHHBIX KAMEHHBIX OJIOKOB, a Ha 3ara/ie v Ha fore —
13 00pabOTaHHBIX 1 MOJOTHAHHBIX TI0 pa3Mepy KamHel. Bce 610K B 10:)KHOM IMOJIOBUHE TOPOjIa ObUTH
BBITIOJTHEHBI T10 OIHOMY Y TOMY K€ IIPOEKTY: KaK/IbIA MPEICTaBIIsT COOOM /1Ba, OKPYKEHHBIX CTEHAMMU
KOMILIEKCA, C YETHIPbMS OJIHOKOMHATHBIMU 3/IaHUSIMU BOKPYT LIEHTPAJILHOTO ABOPA.

OubsiHTaliTAM00 ABJIsIETCA OJHUM U3 HanOoJiee XOPOIIO COXPAHUBIIMXCS MHKCKHX
NoceJIeH!H, HaCeJIEHHBIX 10 HACTOSIILIEro BpeMeHu. Ero riaHupoBKa U 3JaHus OABEPrajich pa3-
JIMYHBIM U3MEHEHHUsIM B pe3yibTare 0ojiee MO3/IHEro CTPOUTENIbCTBA.

HenoctpoeHHblil B 310Xy UHKOB XPpaMOBBII CEKTOP ObUT BBINOJIHEH M3 BHITECAHHBIX M TIOJ0-
THaHHBIX JPYT K APYTy KaMEHHBIX OJIOKOB, IO TEXHOJOTHH MOJUTOHAJLHOH KJIAJKH, B OTJIMYHE
OT JIByX JPYTUX CEKTOPOB XPaMOBOTO XOJIMa, BHIOJHEHHBIX U3 He0OpaboTaHHBIX KamHel. K Hemy
MO’KHO MOJHATHCS I10 JIECTHULIE, KOTOPasi 3aKaHYMBAETCS HA Teppace C HEIOCTPOEHHBIMU BOPOTAMU
u npuctporikoil Xpama Hdecsatu vuil. [To3aan HUX HAXOAUTCS OTKPBHITOE MPOCTPAHCTBO, IJIE PaCIIo-
noxeHa [1nardopma ¢ pe3HbIM KpecioM U JBe HE3aKOHYEHHBIX MOHYMEHTAJIbHBIX CTeHbl. OCHOBHBIM
coopykeHueM cektopa sipisercs Xpam CosHila, He3aBepUIEHHOE 3/1aHKe, B kKoTopoM umeetcst CteHa
IIECTU MOHOJIUTOB

Homnuubl pek YpyOam6a u [larakaHya MOKPBITHI IMPOKOH CETHIO CETbCKOXO3SICTBEHHBIX Tep-
pac, KOTopble HAYMHAIOTCS B HU3MHAX JOJIMH U NIOJIHUMAIOTCSI BBEPX 110 OKPYKAIOIIMM XOJIMaM

Ha 1oxHoi okoHeuHocTn KanmbexoHa Han pekoill YpyOamOa HaxoAuTCs apXeoJord4ecKuil
MaMsTHUK 3M0XU MHKOB Noj] Ha3BaHueM Kesbio Pakaii (Q’ellu Ragay). Ero coegunénnsie apyr ¢ apy-
T'OM 3J/IaHUSI U TUIOIIA I UMEIOT HEOOBIYHYIO KOHCTPYKIIMIO — /1151 MHKCKOM apXUTEKTYPbl ObLITH XapaK-
TEPHBI COBCEM MHbIE COOPYKEHHSI, B OCHOBHOM OIHOKOMHATHbIE. [10CKONIbKY 9TO MecTo ObUIO OT/ie-
JIEHO OT MPOuMX CTpoeHui ONbSHTaWTaMOO M OKPYKEHO TeppacamH, MPEeArosaraeTcsi, 4To 37ech
pacnionara’csi ABopell, HIOCTPOeHHbIH 11 umneparopa Ilayakyru.
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OcHOBHbIe KAMEHOJIOMHH 181 TocTpoiiku OJbstHTaiiTaM00 Haxoquuuch y Kaunkxara B yienbe
y peku Ypybamba B 5 KM OT ropozia. B kaMeHONOMHSIX JOOBIBATIMCH OJIOKU M3 PO30BOTO PHUOJIUTA JIJIsSI
MOCTPOMKM COOPYKEHUI Ha XpaMOBOM XOJIME.

Cerogast ONbSIHTARTaAMOO CUMUTAIOT CTOUIICH MHACHIICB BCETO MUPA, & €r0 apXeOoJIOTMYeCKUui
KOMILJIEKC He 3HaeT ceOe paBHBIX.

ApPXUTEKTYpHBIN KOMIUIEKC HAXOJUTCS HA CEBEPO-3aIlafHOM CKJIOHE ropoja OnbsiHTaiTaMo0.
B 60 meTpax BBepx Mo rope, Ha yCTyIe pacroioKuICs XpamoBblii KoMruiekc. [lepsoiit — Xpam 10-u
Hum. OJHa U3 CTEH 9TOro XpaMa CHECeHa, HO Ta, YTO MPUMBIKAET K CKJIOHY, XOPOIIO COX PaHUJIACh.
Panom pacnonoxuncs Xpam Connia. [opaxkaer crena llectrt MmoHonuToB. OrpoMHbIe KAMHU YIU-
BUTEJILHO IJIOTHO MPUTHAHBI APYT K APYry. B KOMIUIEKCe ecTh pyHHBI IOMEIIEHNUI, HATTOMUHAIOIIUX
COBPEMEHHYIO KBAPTUPY B HECKOJIBLKO KOMHAT.

Takske Ha MPOTUBOIIONIOKHBIX CKJIOHAX PACTIONOKIINCH (DOPTH(PHUKALMOHHBIE COOPYKEHHS,
KOTOpbIE TO3BOJISIM OOOPOHATH TOPOJ, € IPpyroit ctopoHsl. Takum oOpazom, OnbsHTAHTAMOO OBLT
TMOJIHOCTBIO 3aIUIIEH.

BHuzy pacnonoxen Xpam Boxabl ¥ 1iepeMOHMaIbHBIA (POHTaH, KOTOPBIA (DYHKIIMOHUPYET
U 10 ceil jeHb. VIHTepecHa ceTh U3 keJ0OOB BIOJIb TPOTYapOB, MO KOTOPBIM IO CHX TOp, CO Bpe-
MeH MHKOB, 0eXUT BoAa. ' 1e 3T0 HeoOX0arMO, BOjIa ITyCKaeTcst O TPOTYyap, a IOTOM pa3BETBIISSCH
B HY)KHBIX MECTax, JaJIbllIe pacTeKaeTcs Mo yIuiaM. A TIaBHOe — BoAa Kak B ONbsiHTAHTaMO0, Tak
1 B Mauy-TTuk4y u Ipyrux momoOHBIX ropojax TedeT eCTeCTBEHHBIM IyTeM, HAaUMHASCh C TOPHBIX
PYYbEB U pEUyIIIeK.

Puc. 1. OnpsuTaiitam6o [50]
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Puc. 2. OnpsaTtaiitam6o [51]

Puc. 3. OnpsaTaiitam60. Xpam 10 Hut [52]
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IHouronanabHas kjaaaka B Cakcaityamane, Ilepy

Kommuieke coopy:xxenuit Cakcailyaman HaxoJuTcs B AHJaX Ha BBICOTe OoJjee
3500 meTpoB Ha/ YPOBHEM MOPS, PSIIOM ¢ nepyaHckuM ropoaom Kycko — ObiBIIei cToJm-
el MMIepun MHKOB. B 11e/10M, Kpenocts Oblia CTOJIb OPOMHA, YTO MOIJIA OB, B CIydae HEOOX0-
JUMOCTH, BMECTUTD BCE HaceseHue Kycko.

Cy1miecTByeT HECKOJIBKO BapMAHTOB TMEPEeBOA STOrO HA3BaHUS C JUAIEKTOB MHICUIICB Keuya:
«XWUIIHAs NTUIIA CEPOKaMEHHOT0 IBeTa», «ChIThI sicTped», «['opaplii cokom» [53]. Cakcaityaman
3aHMMaeT OoJiee TpeX THICSY IeKTapoB M BKJIOUAeT B cedsl camble pasHble cOopykeHus. Tpu 3ur-
3arooOpa3Hble CTEHbI, PACHIOJIOKEHHBIE IPYT HaJ APYTOM U OKAUMJISIOIIME CKJIOH XOJIMa, CIIOKEHbI
U3 OPOMHBIX KAMEHHBIX OJIOKOB. Bec KaMeHHBIX TJIBIO HUKHETO SIpyca COCTaBJIsSIET HECKOIBKO COTEH
TOHH, BEC caMOro OOJBIIOro OJI0Ka, TOCTUTAloIIero 6osaee 8 METpOB B BBICOTY, OIIEHHBAETCS TPH-
MEpHO B

3 500 ToHH. OrpomHBIe OJIOKH U3 aHJEe3KUTa — 0YeHb TBEPIOTO U CIIOKHOTO B 00pabOTKe MaTepH-
asia, 00pas3yoT NOJUTOHAJbHYIO KJIAJKY € MOATOHKOI KaMHe ! APYr K APYry 0e3 Kakoro-ianoo
pactBopa. Camasi JIMHHAS U3 CTEH UMEET NMPOTSKEHHOCTh OKoJIo 400 METpOB, BHICOTA — 6 METPOB.
CTeHbl UMEIOT MapaneThl, 32 KOTOPHIMUA MOTJIM YKPBIBATHCSI BOUHBI, M HECKOJIBbKO BXOH0B. [To onm-
CaHMIO, BXObI 3aKPhIBAJIMCH MOABEMHBIMU KaMHAMH. Y KakJION M3 CTeH — cBoe Ha3BaHue. [lepas
HaspiBaeTcs Tuy-nyHKy, TO ecTb [lecuanele BopoTa, Bropast — AkaBaHa IIyHKy, 110 IMEHU IT1aBHOTO
Macrepa, TpeThbsi — Bupakoua [1yHKy, Tak Kak mocBsieHa 6ory Bupakoua. 3a Tpems sipycaMu MOIII-
HBIX CTE€H HaXOAWUTCS HEOOJBIION XOJIM, Ha BEpIIMHE KOTOPOrO OCTAIMCh PYHHBI OT Tpex OalleH
Y HECKOJIBKMX COOPYKEHUI C OKHaMH, HallPaBJICHHBIMH B CTOPOHY Tropona. OHM ObUIA BO3BEAEHbI
U3 MPSIMOYTOJILHBIX OJIOKOB 3€JIeHOBATO-ceporo auoput-niopgupa ¢ ropsl Cakcaityaman. OctaTtku
9THX COOPYKEHUH ObLITM OOHAPYKEHBI B XOJIE apXEOJIOTMUECKUX PacKomnok B Hadaste 30-X romoB XX
BeKa, Korja ObUIM HaiJIeHbl OCHOBaHMs OartieH, ormcaHHbiXx [apcunaco ne Jla Bera. Ot raBHOM
6ammHn — Moowiok Mapka (Kpyriast KpenocTs), KoTopasi mprHaiexana Hke u ero qopy, octaics
(byHIaMEHT, COCTOAIMNI U3 TPEX KOHIEHTPHUYECKHX CTeH ¢ JHaMeTpoM BHH3Y — 22 meTpa.
CreHpbl 6arHu ObUTH YK palieHbl H300pakeHUSIMH PACTEHUI U )KUBOTHBIX, BHINOJTHEHHBIX B HATYPaJib-
HYIO BeJIMYMHY U3 30710Ta U cepedpa. B GarrHe nmenach 1UcTepHa ¢ BOJOH, K KOTOPOH MO MOA3eM-
HBIM BOJIOTOKaM ObLIa MOfIBEIeHa BOJa U3 JaJIbHEr0 OOMJIBHOTO HCTOYHUKA ¢ XOpoimel Bogoi. B XVI
Beke [apcmiiaco ne na Bera B «Mctopun rocymsapctBa MHKOB» onucain CakcailyamaH CIIeayonum
obpazoM: «Ero nponopiiiu HEeBO3MOKHO IMPECTaBUTh, TOKA BBl €T0 HEe YBUIEIH. YBUAEHHbIE BOIU3U
Y BHUMATEJILHO M3YYEHHbIE, OHH MPOU3BOASAT TAKOE HEBEPOSATHOE BIICUATIICHUE, YTO Bbl HAYMHAETE
AyMaThb, HE CBSI3aHO JIM €T0 COOPYKEHUE C HEKMM KOJIJIOBCTBOM. Y3K HE CO3[aHHe JIU 9TO He JIIfIeH,
a 1eMoHOB? OH MOCTPOEH U3 TAaKUX OIPOMHBIX KaMHEH U B TAKOM KOJIMYECTBE, UTO Cpa3y BOSHUKAET
Macca BOMPOCOB: KaK MHAEHUIIBI CMOTJIM BRIPYOUTh 9TH KaMHH, KaK X TPAHCIIOPTUPOBAJIH, KaK TPH-
AaBany UM (opMy U CTaBUJIM JPYT HA Apyra ¢ TaKol TOYHOCThIO? Beib y HUX He ObUIO HU Kese3a,
HU CTaJIv, YTOOBI BPYOUTHCS B CKATy U OOTEChIBaTh KAMHH, He ObUIO HU TeJer, HU BOJIOB IJIsI Tiepe-
BO3KHU. Ha camomM Jiernte, B 11eJ10M MUpe HET TaKHX TeJler M TAKUX BOJIOB, TAK BEJIMKU 3TH KAMHU M TaK
HEpPOBHBI TOPHBIE JIOPOTH».
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Puc. 4. Cakcaityaman [54]

B

e

g LIS

Puc. 5. Cakcaityaman, [lepy [54]
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Puc. 7. Cakcaityamas [55]
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IMoauronajabHas Kiaaka B Tuyanako, boausus

ABTOp He city4yaitHO TocBATII TryaHako HauOombiee yucio Kaur [12, 13, 14, 18, 21]. Bee
MUODBI, TIOATBEPXKIaeMbIe TeorpapUIecKUMH JAHHBIMH U apXEOJOTMYECKUMU HAaXOAKaMH, yKa3bl-
BaloT Ha TuyaHnako, kak Ha KOJbIOEJIb HE TOJbKO YesioBevyecKkoil nuBmian3anun B KO:xHoi
Amepuke, HO H caMux 60roB. VIMeHHO OTCIO[Ia, KaK TOBOPAT HaM JIeTeH/Ibl, HAUaIoCh 3aceieHue
Anj nocne Benvkoro nmotona; UMeHHO 3/iech Oblla 00MTE b OOrOB BO IiaBe ¢ Bupakoueil; iMeHHO
31ech ocHoBate M JpeBrert Mimmepuu ObUTH TaHBI 3HAHUSI, MapIIPYTHBIe KapThl U 3osotoi Kesm,
IIpU TOMOIIM KOTOPOTO OHU ONpeNieNiim nojioxenue «Ilynma 3emim», rae M OblT OCHOBAH TOPOJ
Kycko.

HccaenoBaHus aBTopa moKa3aJjm, YTo uMeHHO B THyaHako ObLIT 3a/102KeH KOMILTEKC
nUpaMu/ 1 KOMILIEKC 00BIYH 30J10Ta U APYrux MeTaLuioB. OnsTh ke, 3/1ech ObLJIM BO3Be-
nenbl Bpara Coanna u KajnenjgapHas cteHa, B KOTOPO# ObLIN 3a/102KeHbI 3HAHMS MO KaTa-
cTpodaM IIaHETAPHOI COJTHEYHOI cucTeMbl. ABTOpY, AJlekcaHipy MaraHiieBy, BIiepBbie yia-
JIOCh pacimdpoBaTh 3TOT KaJeHAAph W BBIYMCIUTH OPOUTHI IJIAHET W CITyTHUKOB 10 U TOCTe
karactpodbl. [TucemenHOCTh THyaHako He OblIa Hali[eHa, a BCe CTPOSHHMS, KaK MOKAa3aHO B KHUTE
aBTopa [ 14] 6sum B30opBanbl camumu co3aatensamu. X. C. Bemnamu cuuta, 4To 3TOT «CBSIIEHHBIN
ropoi» BOOOIIIE SBJISIETCS CTApEHIMM ropoJoM B Mupe U noctpoeH 250 Teicsid JieT Hazaa! Apryp
[To3HaHCK WA, KOTOPBIT OIVH U3 TIEPBBIX MOAPOOHO U3yum1 TruyaHako, yTBepKaas, uto BeuHsit ropon
BO3HUK 17 THICSY JIeT Ha3aJ U SABJISETCS «KOJBIOSIbI0 aMePUKAHCKOTO YeJIOBEKa.

To, 4TO OCTaNOCh MOCIIE B3PHIBOB, MOKHO YBUIETh B KHUre Ddpanma Ckyaiiepa, BblllIEALIEH
B 1877 rony [79]. OnvH pUCYHOK M3 TOM KHUTHU — pUC. 8.

Puc. 8. U3 kuuru ddpauma Ckyaiiepa, 1877 roa, Tuyanako [79]
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Tuyanako — coBepIIeHHO HEOOBIKHOBEHHBIN JPEBHUN TOPOM, TyXOBHBIA M MOJIUTUYECKUN
LIEHTP OMHOMMEHHON aHICKOU IuBMIM3aiuu. Haxonurcst oH B 15 kM oT 10%HOT0 Oepera ozepa Tutu-
kaka B bonmuBuu. Tuyanako — 1peBHUI TOpoA, AYXOBHBII U NOTUTUYECKUIN LIEHTP aHICKOW IIUBUJIM-
3aLlMU, PACTIONIOKEHHBIN Ha IJIaTO AJIbTUILIAHO HA BBICOTE OKOJIO 4 ThIC. METPOB HaJl YPOBHEM MOD#,
B 15 kM ot o3epa Tutukaka Ha ceBepe bonusuu. Korga-to 3aragounsiii ropon HasbiBavicss Tammnm-
kaJia — «Kamennas cepriieBrHa Mupax» [57]. IHku cunrtanu TruyaHako MecToM, OTKya ObUT pOIOM
UX NEPBBIN JIereHJapHblil paBuTesib Manko Kamak.

l'opon Tuyanako — HeucueprniaeMblii MUCTOUYHUK aPXEOJIOTMYECKUX HAXOAOK ISl YUYEHBIX
U NoTpsicaloiee 3peuiie 1715 TYPUCTOB, KENAOMIMX IPUKOCHYThCS K ThicssuesneTHel ucropuu. U Bce
910 Ha BbicoTe okosio 4000 MeTpoB Haja ypoBHeM mops [56]. MHorue aBTOpbl MUIIYT O TOM, YTO
Tuyanako — MecTo nosijenust 6oros!!!

Hcropuku 1 apxeosoru cuuTaroT, 4to ThyaHAaKo SBJIAJICA CTOJNMLEN IMBWIN3ALMU, TIOSBUB-

1Iefics 3/1ech 3a/10J1r0 A0 NpHuxoja MHKoB. Torna miomaas ropoga Obuia Okoso 2,6 KMZ, a ero Hace-
nenue pocturaio 20 000 yenosek. Ceiyac, Bce, YTO COXPAHMJIOCHh 10 HAIMX JHEW, YMECTUIIOCH
Ha TeppuTopuu pazmepom npumepHo 450 Ha 650 meTpoB. IIpumeuarensHo, uTo KynbTypa Tuyanako,
110 MHEHUIO HCTOPUKOB, 3apoAuiachk Oonee

3 500 et Hazam.

OpHako ecTb M Apyrue npeanosoKeHus1 ydeHbIX 0 TOM, UTO OH 3HA4YNTeJIbHO CTapiie
10 ThICSY JeT!

Ectb cBeieHus, 4yTo M3HAYaIbHO 9TO MECTO Ha3bIBAJIOCh Taillukaa, 4yTo B epeBojie O3HAYAeT
IIenTp mupa. MHorna ynomuHaercs Ha3Banue BunpaiiMapka (B nepesoae Beuneni ropon). Cei-
yac OH u3BecTeH Kak MeptBblil roposi TryaHako. VIMEHHO Tak €ro cTajiu Ha3blBaTb MHKH, KOTOpBIE
NPUIIUTH CIOJa M OOHAPYKUJIM YiKe 3a0poliieHHble pyuHbl. HUKaKNX NuChbMEHHBIX CBHAETEJNbCTB
MHKOB U TeM 0oJiee IMBUIM3AIMK TryaHako He COXPaHIINCh, WM UX He ObL1o BoBce. [lepBbie yrio-
MUHaHMS 0 TuyaHaKo BCTpeYaloTcs B 3alUCAX UCMAHCKOro koHkucragopa Ilenpo Ceesa ae JleoHa
B 1549 rony, BO BpeMs €ro myTelecTBUs B MOUCKAX CTOJIMLIBI HHKOB.

[Tonynonzemueiii xpam (Templete semisubterraneo) — kBagpaTHasi CTPyKTYypa C JJIMHOM CTOPOH
B 25 METPOB YTOILIEHA B TOBEPXHOCTb IPUMEPHO Ha 2 METpa. DTO MECTO €ILE Ha3bIBAIOT X paM KaMeH-
HBIX T'0JI0B. B mosy Xxpama pacrnosioxeH KpynHblii MOHOJIUT — cTesia beHneTTa, 371ech ke HaxoasaTcs
camsle JpeBHUEe MOHOMUTHI TruyaHnako. Camblil u3BeCTHBIN U3 HUX Bopoaatsiii MoHONUT. Beero Ha cre-
Hax 3TOro xpama m3oOpaxeno 178 romos. 3aech ObUM HaiileHB! Tak HasbiBaeMble Bpara ConHia.
C konna 20-ro Beka ucciieJoBaTes Iy Npeanonoxum, 4ro Bpara ConHia neppoHadaIbHO HAXOJWIIUCh
B Apyrom Mecre. Camblii Oonbllol KameHHbIi 0710k B Kanacacaiie, Becut okosio 27 ToHH. B nieHTpe
Kanacacaiu crout 3HamenuTbiii MOHOIUT TToHce.

3a [IeBATh BEKOB [JI0 MOSIBJICHUs] HHKOB, B AH/IaX, HA TEPPUTOPUM COBPEMEHHBIX APreHTHHBI,
yactu [lepy, BonmuBun u Ynnu, npasuna gpyras, Oonee gonrosevyHas umnepus Tuyanako. Torna
KakK MoryllecTBeHHas nuBuim3aius VHKoB cymectBoBana okono 90 Jet, kyabtypa TuyaHako npo-
nsetasa 6onee 400 Jer.

Hexkoropble yueHble nonaraioT, 4to B NEPUOA, paclBera Teppuropuss THyaHako paBHsIach
IO TUIOIIa ¥ coBpeMeHHON PpaHInu. A B CTONUIIE STON UMITepUu npoxuBaio 115 Teicsiu xutene
U ellle YeTBepTh MUJUIMOHA — B OKPECTHOCTSIX TOpOJia.

IToHbIHE OcTaeTcs 3aragkoi, Kak JpeBHEMY Hapojay yAajoch MOCTPOMTh MAacCCHUBHbIE KaMEH-
HbIE COOPYKEHHS Ha BBICOKOTOPHOM IUIATO AJIBTHIUIAHO, Bellb BEC HEKOTOPBIX OJIOKOB JOCTHUTAET
400 ToHH. OKyTaH TallHOM W 3aKaT BeJIAYalllen KyJIbTYpBI.

OpHOM M3 OCHOBHBIX CJIOKHOCTEM B UCCJIENOBAaHMM McTOpuM THyaHaKo CTajao OTCYTCTBUE
NMCbMEHHBIX MCTOYHMKOB. Bce BakHelIme coObITUsI OTpaXeHbl B JIETEHJAX U MECHAX MHIEHLEB,
riepejaBaeMbIX U3 OKOJIEHHS B IOKOJIeHHe. HeMHOrmMu mucbMeHHbIMU CBUIETEIbCTBAMU JIOKOTYM-
6oBoii uctopurt Hoporo Cseta sIBJIAIOTCS JIETOIUCH UCTIAHCKUX CBSILIEHHUKOB, LIEJIbI0 KOTOPBIX OBLIO
n3yyeHue oObluaeB KOPEHHBIX MHIEUIIEB /11 OOpallleHUsl MX B XPUCTUAHCTBO.
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Psmom ¢ Tuyanako, BOIM3M BOCTOUHOTO Oepera o3epa TWTHKaka, pacrosiokeH MeraauTude-
ckuit komruiekc [Tyma [TyHKy, rie rieHTpaIbHOe MeCcTO 00pa3yIoT MOIIHBIE OJIOKU (BeC caMoro KpyIi-
HOro u3 Hux oreHuBaercs B 400 TOHH), ylIOXKXeHHbIe B KayecTBe (pyHJaMEHTa KaKOW-TO JApeBHEN
koHcTpykimu. [Tomumo [lyma Ilynky B kommiiekc Tuyanako BXoasrt: nupamMuja AKamaHa; Xpam
Kaunacacaiist, Ha TeppuTOpUM KOTOPOTO pacrosaraioTcsi 3HameHuThie « BpaTra CoJiHna», MOHOIUTHI
ITonce m Monax, nonynoazemubslii Xpam Kamennbix rosnios, xpamsl «Kanraranura» u «Bpara
JIynbl». K ceBepy oT nupamuabl AkanaHa pacrnojiokeHO INIaBHOE coopykeHue TuyaHako — Xpam
Kanacacaits — «Crosimpe kamMHU». OTKpBITHIA XpaM IMPsMOYTOJIbHOU (POPMBI, CTEHBI KOTOPOTO
M3 TMTAaHTCKHUX OJIOKOB KPAcHOTO TeCYaHWKa W aHjae3uTa (MHorue Becom Oosee 40 TOHH) ObUH
BBICTPOEHBI C HEKOTOPBIM HAKJIOHOM K LIEHTPY 3[IaHHs1, YTO CBUIETENILCTBYET O HEOOBIYalTHO BHICOKOM
npoeccuoHaIM3ME JIPEBHUX CO3/1aTeNeN.

[pearnonoxuTenbHO, COOpYKEHHE MWCIOIb30BAIOCh JJIsi aCTPOHOMHMUYECKHMX HaOMOICHUI
Y UCTIOJHSJIO POJIb TOYHOTO KAMEHHOIo KajleHaapsl. V3nuikuy BoJpl ¢ BEPIUIMHBI COOPYKEHUS OTBO-
IWJIACh TIOCPEICTBOM CHUCTEMbI BOAOCTOKOB. XpaM OblT CHAOXKEH YHUKAIbHBIMU CPEACTBAMHU KOM-
MYHUKAILIMU — BBIPE3aHHBIMU B KaMHE OTBEPCTUSIMU B BUJIE UEJIOBEUECKOrO yxa. Pacrosnoxus npa-
BUJIBHO yXO B TAKOM OTBEPCTHU, MOXKHO YCJIBIIIATh, YTO FOBOPAT HA 3HAUUTEIBHOM PACCTOSIHUU.

Buytpu Xpama Kasnacacaiisi, B ero qjajisHem ceBepo-3arafHoOM YITy, HAaXOJUTCS CaMblil BHY-
LIMTEJIbHBIA KaMEHHBII MOHYMEHT KyJIbTypbl TuyaHako — Bpata CosHila, BBICEUEHHBIE U3 MOHOJIUT-
Horo OJoka cepo-3enieHoro anae3uta. Komoccanbabie Bpara (Becom okosio 44 TOHHBI, BBICOTOM —
3 meTpa, mUpuHON — 4 M., TommmHon — 0,5 M.) ObUTM packoyoThl Ha 2 yactu. Paspymienus Ilyma
ITynky B G0sbIIIel CTENeHN HATOMUHAIOT TOCIIEICTBYS CePHU MOIIHBIX B3PbIBOB. AHpeit Ckiisi-
poBB kHure «Ilepy v BonuBus 321010 10 HHKOB», aHATM3UPYS CJIE/Ibl Pa3pyIIeHUI TPeBHUX TOPO-
noB B FOxHOI AMepuKe, iucait 0 BO3MOKHOM ITI00aJIBHOM BOOPYKEHHOM KOH(IUKTE MEXY Ipe[-
CTABUTEJISIMHU JPEBHEN BBICOKOPA3BUTON LIMBWIIM3ALIMK, KOTOPBII B JIET€H/aX U MpeJaHusIX Ha3BaH
«Boitnoun boros».

ABTOp, ANlekcaHip MaraH1ieB, IpoOBeJ NCCaeJ0BaHNs KaJeHAapsi, Paciojaraiomerocst
kak Ha Bparax Coanna, Tak u Ha Kanennapuon crene B Tuyanako. B pesynbrate ynanoch
MOJTHOCTBIO paciiM(poBaTh ITOT KaJEHIAph U BbISIBUTDH IUIAHETApHBIE KaTtacTpodbl, a TakKe Kara-
cTpo(bl C JIyHaMH U cllyTHUKamMu Benepel. Kpome Toro, ycraHoBiieHo, uto B KaneHaape TuyaHako,
TaK’e, Kak B KaJIeHJape Mauisi, JaHO MSATh 310X, 3noxa [lepsoro Conxila Havanacs 20239 net Hazaj.
Bot kakoBa ncropusi Tuyanako, HaunmHasi ¢ JONOTOMHOTO BpeMeHH 0oJjee 20 ThicAY JeT
Hazan! [lanee, B nmepuon BeauKou KaracTpodbl 12,5 Teicsu jieT Ha3aj U MOCenylole BpeMeHa,
B TOM 4MCIIe, IEPUO] ITpaBJIEeHUE MHKOB B HavaJsie Hailel 3pbl. Bee 310 onmcano B kHurax asropa [12,
13]. ABTOpOM npeaIokeHa CBOsI THIIOTe3a pa3pylieHus TuyaHako u npeasioxkeHa CBosl Bep-
CHsl O Ha3HAUYEHMeE PsiZia COOPYKEHHI /17151 odorareHus pya u rudens. TuyaHako ObLT YHHUTOKEH
B3pbIBAMH CAaMMMH JIPeBHUMH X0351€BaAMH 3TOr0 KOMILIEKCA. DTO OMMUCAaHO B KHUTE aBTOpa
[14].
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Puc. 9. Tuyanako, Xpam Kamennsix I'onos [58]

3aKOHYEHHBIX MOJIUTOHAIBHBIX KJIAA0K ceifuac B TuyaHako, mpakTuyecku HeT. Iloka3zaHHBIMI
Ha puc. 9 Xpam Kamennsix ['0510B ABII€TCS HOBOIEIOM.

OnHako TaM MOKHO HaOMIOAaTh KaMeHHbIe 0JI0KH, KOTOPBIX HeT HUT/Je 0oJibllle B MHpe.
Itr KameHHble 6710ku (puc. 10, puc. 11, puc. 12) npeactaBisior codoi mpuMep COBPeMEHHOW YHH-
(pvkarmy U craHmAPTH3AIMKM, XOTS CO3/IaHBl OHM OBUTM TIPEACTABHUTEISIMU JPEBHEN LMBHUIM3ALIN
MHOT0 ThicsiueneTnid Hazaa. Apryp Iosnanckuit (1873 — 1946), uccnepoBarens TuyaHako, cuurta,
410 eMy 17 ThIcAY JIeT, yKa3blBasi, YTO €ro HacessuIi He NMPeJKy MHIEHULEB aiiMapa, NOsSBUBLLINXCS
TaM TO3/IHee, a MHAS NMBUJIN3AINS.
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Puc. 10. [Tyma-ITynky, Tuyanako [59]

Puc. 11. binoku Tuyanaxo [60]

23



A. MaranneB. «TexHonornu APEBHUX HHBHHHS&HHﬁI TMOJIMI'OHAJIbHAA KJIaJKa U pasMATriCHHUe KaMHEeH»

Puc. 12. Kamennsie 6110k B Tryanako [60]
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Heab¢bl, I'penus. [loommronansnast creHa

Heab@bl — 0JHO U3 CaMbIX H3BECTHBIX MeCT Kjaaccuuyeckoi I'penun. ['opon Haxonutcst
Ha ckJioHe ropsl [lapHac u okpykeH notpsicatore Kpacuor npuponoit. menno B [lenbgax aBa
OpJIa, BBIMYIIEHHBIX 3€BCOM, BCTPETMIIMCH, OOJIETEB BOKPYT 3€MHOI'O I1Iapa, MOcje Yero ropof Obul
OOBSIBJIEH «ITYTIOM 3€MJIN», €€ [IEHTPOM; UMEHHO 371eCh AmoJutoH youn 3mes [Tugona, cbiHa O0oruHu
I'en, KOTOPOIT TIEPBOHAYAIIHHO U OBLJIO MOCBSAINEHO CBATUMINE. [lenbriicKuii opakyJ1.

B VIII cronetnu peBHUE OOKECTBA MCYE3U, U ATIONJIOH TTPUCBOMI ceOe OpaKysia, IIenTaB-
IIIero B TIIyOMHE pacIieIMHbI — TOTO CAMOT0 OpaKyJia, KOTOPHIM uepe3 Beka cienaer u3 [enbd penu-
TMO3HBIN ¥ HPAaBCTBEHHBIN IIEHTP aHTHYHOTrO Mupa. Ero ciaBa He mepecraBasia pacT, ¥ BCKOpe HU
OJIHO Ba)KHOE pellieHre B 00JIaCTU TIOJIUTUKHU, TOPTOBJIA WM PEJIUTMH HE MOTJIO OBITh MPUHSATO 0e3
OI0OpPEHUSI OPAKYJIOM.

MorymectBo [lesb( OCHOBBIBAJIOCH HA CKA30YHOM 0OraTcTBe, ropoAa-rocylapcrsa 1 Bce
CPeIM3eMHOMOPCKHE KOJIOHUM COCTSI3aJIUCh B IIEAPOCTU JAApoB opakyny. Kakiple uyeTsipe roaa
B MamsATh 0 modese AnoyioHa Haj 3meeM [Tudonom nposogwuce [Muduiickue urpsl. Bo Bpemena
pumMckoro BiagsaectBa Jenbgul Ob pasrpadnenst Heponom u Cysuioll, HO TO3ke BOCCTAHOB-
neHsl AnpraHom. Opakyn ObUT B KOHIIE KOHIIOB YIpa3JHEH BU3AHTHICKUM mmnepatopom Peono-
cuem I B koHile IV Beka.

Cearunumie B [lenbgax U ero UCTOUHUKY HAXOIATCS Y TIOMHOXKHUS JIByX OTBECHBIX CKaJl Kpac-
HoBatoro 1pera, Pagpuanckux yrecos, Beicotor 6onee 1200 MeTpoB. B riryOuHe yinesnbs, pa3aessio-
IIero JJBa MaccrBa, ObIOT KJTIOYOM Jie[IsTHbIe BO/IbI KacTambckoro uctTouHuka, 6epyiue Hayaio B 6ac-
ceiiHe, B KOTOPOM OpaKyJl COBEpIIaJl pUTyajibHble OMOBeHus [61].

Heab@bl cogepxkar (puc. 13) MHOroyroJibHyr NOJUrOHAJIbHYIO CTEHY , KOTOPYIO MOKHO
YBUJIETH 32 TOPTUKOM ahUHSIH, MMOJHUMASICh IO CBAIIEHHON J0pore K Xxpamy AMNoJuioHa. XpOHOJIO-
TMUYECKU ee OTHOCAT KO Bropou mosioBuHe VI B. 10 H. 3. [Ipeamonaraor, 4to oHa Oblia MOCTpOeHa
nocsie 548 r. 10 H.3., KOrja Morud B OrHe JPeBHUH XpaM, KOTOPBIA B3sUIMCh BOCCTAHOBUTH AJTKMEO-
Huabl Mexay 513 u 505 rr. go H. 3. [lo3xe, B V B., Ha 3Ty cTeHy onupascs noptuk aguHsH. Ceit-
Yyac Ha TIOBEPXHOCTH CTEHBI /IO CHUX MOP BUIHBI CJIe[bl OT €ro PeKOHCTPYKIMi. Bo3BeneHue 3tout
CTEHBI 1 HEOOXOIMMOE BbIPABHHBAHHE MOYBHI JIJIsI TOCTPOMKU HOBOTO Xpama MpeJorpeaeiIn pa3-
PYILIEHHE HEKOTOPBIX apXauueCKUX MOCTPOEK, PACIoIaraBIIMuXcsi BOKPYT Xpama crtaporo. Tak uTo rnop
9TOU HACHIIBIO OBLTH MOTrpeOeHbI MTPSIMOYTOJIbHBIE B TUIAHE JJOMa U COKPOBUIITHUIIBL, a TAKKe 3/IaHKe
C arcuIoMu.
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Puc. 13. lensdsl, I'pennst, nonuruanbHas crena [61]
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Mauy-IlIukuy. IloauronajbHas Kjiajaka

Mauy-IIux4y, B nepeBojie — «cTapasi ropa», Topof, HaXOJALIUICS Ha TEPPUTOPUN COBPEMEH-
Horo [lepy, B 6 kmiiomeTpax ot nocénka Aryac-KaibeHTec, Ha BepIIMHe TOPHOTO XpeOTa Ha BBICOTE
2400 MeTpoB HaJ[ yPOBHEM MOPsI, TOCHIONICTBYS HAJI IOIMHOM peku Ypybamosl. B 2007 romy yaocroeHn
3BaHus1 HoBoro uyna ceera [64].

Kpowme Toro, Mauy-ITuk4y yacTo Ha3bIBalOT «TOPOJ CPear OOJIAKOB» U «MOTEPSTHHBIH FOPO/I
MHKOB». 1o cBouM ckpomHbIM pazMepam Mauy-IIukuy He MOXeT peTeHJ0BaTh Ha pPOJib KPYITHOTO
ropozia — B HEM He Oosee 200 coopyxeHUid. B OCHOBHOM 3TO Xpambl, pe3uIeHIIMH, CKJIaabl U ApY-
rve TIOMEIeHUs ISl OOIECTBEHHBIX HYK/I. BOMbIel YacThlo OHM CIIOKEHBI M3 XOPOITIo 00paboTaH-
HOT'O KaMH#, IUVIOTHO IPUTHAHHBIX JPYT K Apyry murt. [lonaraior, 4To B HEM U BOKPYT HETO IPOKH-
Bajio 710 1 200 JenoBek, KOTopble MOKJIOHSUUCH Tam 6ory CoHia IHTH, BO3ebIBaIA HOBBIE 3eMJTH
Y BO3BOAMJIM rOpOJia Ha Teppacax.

Mauy-IIukay umeer oueHb YETKYIO CTpYKTYpy. Ha 10ro-BocToke yraapiBaercss KOMILIEKC ABOP-
IIOBBIX OCTpOeK. KaMHU, 13 KOTOPBIX OHU CII0KEHBI, 00padOTaHbl HACTOJIBKO TIIATETLHO, YTO MOKHO
C YBEPEHHOCTBIO CKa3aTh: UX CTPOMJIM HE T€ MAcTepa, KOTOPbIE CJIOKUIIN OCTAJIbHbIE TOCTPOUKH.

[TonuronanbHas Ky1aika NPOM3BOAUT BlieYaT/IeHNe HA CIIeIHAJHNCTOB CBOe! TOYHOCTHIO
NOJArOHKHU I'PAHUTHBIX 0JIOKOB. B 3amafHoi yacTy BO3BBIIAETCS TJIABHBIN XpaM C alTapéM JJis
KepTBONpUHOIIEHN. HanpoTuB Hero ;kuioi KBapTas, IVIOTHO 3aCTPOEHHbIN ABYX3TaKHBIMU JOMU-
KaMu. Mexay HUMH, Kak B JJAOMPUHTE, BBIOTCS y3KHE YJIOUKU U JIECTHHUIIBI, YacTO MPUBOASINKUE
B TYIIMK WJIM HAa HABUCAIOILYIO HAJ| IPOIIACThIO Teppacy.

Hcnanckue KOHKUCTaJopsl Tak U He fo0pamchk 1o Mavy-ITukay. DtoTt ropon He ObuT paspy-
IIIEH.

[Tocne packonok M NMpUBEAEHUS €ro B MOPSAJOK STOT KOMILIEKC MOKa3bIBAET HAM BCIO CBOIO
KpPacoTy ¥ TOUHOCTb apXUTEKTYPbl, KOTOPOI OH OT/JIMYAJICS €IlI€ YEThIPE CTONIETHs Ha3al. JlecTHuia
niepen Jlomom [TpuHIieccs BeET K OalliHe, OTKy/a TpareeBUHOe OKHO TIO3BOJISIET OPOCUTh B3IJIS]L
Ha KPacHBYIO JIOJIMHY, PACKMHYBILIYIOCSI BHU3Y. DTO OKHO, BEPOSITHO, UCIIOJIb30BAJIOCH KpelaMu sl
HaOmoieHus 3a nepemMertienreM COJTHIIA BO BPeMSsI 3MMHETO COJHIIECTOSIHUS.

CasllieHHas TUIOMAIL OblIa, KaK CUYMTAIOT, PEIMTUO3HBIM IIeHTpoM Mauy-ITukdy. Ha ceBep-
HOM KOHIIE PACUMINEHHOM IUIOIAIKU CTOSUIO 3aHKe U3 OeJIoro rpaHnTa, «u3 OJIOKOB IMKJIOMHYe-
CKHMX pa3MepoB, BBIIIIE YEJIOBEUECKOro pocTa». [IpuMbIKaloliee K 3armaJHoi cTeHe XpaMa HeOoJIbIIoe
3aKpBITOE TOMEUICHUE, Ha3bIBAEMOE «YKPAILIEHHOW KOMHATOW», SIBJISIETCSl IPKUM CBUJIETEIbCTBOM
BEJIMKOJIENTHOTO MAacCTePCTBa HEM3BECTHBIX KAMEHIIMKOB: JIBA TPOMAIHBIX OJ0Ka e€ (pyHAaMeHTa
C BBIpe3aHHBIMU 32 BEpIIMHAMH B TPEX M3MEPEHMSX, IUIOTHO MPUJIETAIOT K COCEJHUM IJIbIOAM.
B BOCTOUHOI YacTU TIJIOMIAU PACHONOKEH «XpaM TPEX OKOH». DTU TPU OKHA, UMeroIue Gopmy
Tparelyy, BIXOASIIFE Ha BOCTOK, UMEIOT 10 OOKaM «CJIelble OKHa» TaKUX e pa3MepoB, KOTOpPHIE
MOTJIM CITyKUTh HUIIaMU. EC/TM BEpUTh MECTHOM MCTOPUUYECKON XPOHUKE, TIEPBbIN IIPAaBUTEIb MHKOB
MPUKA3aJl IIOCTPOUTh XpaM Ha TOM MecCTe, Tjie OH poawics, B TaMOO-TOKO, MPUUEM B HEM JIOTIKHO
ObLIO OBITH TPY OKHA, CKMBOJIM3UPYIOIIMX COOOH MEephl, «IO0M €ro MPeJKoB 0 OTIIOBCKOM JIMHUM,
OT KOTOPBIX OH BEJIET CBOE MPOUCXOKACHUE.

27



A. MaranneB. «TexHonornu APEBHUX HHBHHH38HHﬁI TMOJIMI'OHAJIbHAA KJIaJKa U pasMATriCHHUe KaMHEeH»

Puc. 15. Mauy-Ilukuy [71]
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Puc. 16. Mauy-ITukuy [72]
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IlouronaabHas kJaagka B Kponmraare

IHonmuronanbHas kiaaaka B Kponmraare (puc. 17 — puc. 19) oriingaercs ot Toro, 4ro
Mbl BuauM B Ilepy, oHa He Takasi TOUHasi, HO OHAa BCE PaBHO MOJUIOHAIbHAS M €€ OCOOEHHOCTU
OymyT paccMoTpeHsl nanee. MiHTepecHo, 4To TakoBast umeeTcsi B Poccuun u umenach Ha Pycn.

ATy KIagKy MOXHO Habmonath B 6acceitne [lerpoBckoro noka [67]. B camom nanbHeM Kpae
Jloka — cTeHa TOMUTOHAJIBHON KJIagku. ['paHUTHbBIE OJNIOKM 371€Ch MOATOHSUIMCH OJVH K JPYrOMY.
[Tpencrapnena kinagkoit MmeTpoB 30 MPOTSKEHHOCTHIO, METPOB 5 BbicOTOM. KaMHM — MHOTOYTOJTbHUKH
(puc. 17).

VYauBUTENIBHBI OCTaTKM 3alaHOil CTeHbl ropoja. MHorve ee Ha3blBalOT MMOJIUIOHAJIBHOW.
Ho ¢kt ocraercst paktom — OblTa TEXHUUYECKast BO3MOKHOCTD JIe/IaTh TaKUE YIUBUTEbHBIE BEIH
¢ rpanutoM B XVIII — XIX Bekax. HeT TOKyMEHTOB O TOUHBIX JJaTax CTPOUTEIBCTBA CTEH KPENOCTU
B KpoHnmraare u kazapMm. XoTsi UMEIOTCS CBelIeHUsI O TocTporike ropoaa Kponmraara: «[letepoypr-
CKMMU BOPOTaMHU Ha3bIBAIOTCS HE BOPOTA, a 3HAYUTEJIbHBIN NTPoJioM B KpoHIITaaTCKON KpenocTHOM
crene. Korma-to 3nech ObUTH IGMCTBUTEIHHO BOPOTA, KOTOPBIE M 3aITMPAIMCh HA HOYb, HO TO OBLIO
B TO BpeMsl, KOTJJa BMECTO CTEH KPerocTy ObUT 3eMJIsTHOM Baul. [1osIBUIICS STOT Bajl, Kak U BOOOIIE
Has3BaHue Kperoctu u ropoaa Kponmmranra 7 (20) oktsa6pst 1723 roma». [Tomydaercs, uro nipu [letpe
IlepBoM Hachinanu 3eMJISIHOM BaJl, YTO KOCBEHHO BUAHO Ha rpaBiopax W3 crtatbu: " KpoHmraar —
okHo B Poccuio». [TocraBuin Bopota. [ToToM oHM ciiomMatuch/ucuesinu ¥ ociie BCe 3TOro MOCTPOUIIN
TaKylo KJIaJIKy ¥ ObUIO 3TO Tociie HaBogHeHus 1824 roga B nepuon 1825—1830 ronos.

W3 umeronmxcst oucaHuii MOKHO CIEJIaTh BBIBOJL, UTO 3aMaHAs «ITOJIMTOHAIbHAS» CTeHA ObLIa
CJIOKEHA OT B30PBAHHOI'O Mera KaMHsl, KOTOPbII HAIILIM HETIOJAJIEKY.

Bonpocos muoro. Tlo odpunpansHoit uctopun nociie norona 1824 roga HacTynuia paciBer,
1 OyM CTpOMTENILCTBA U3 rpaHuTa. [Ipruem rpaHuT oOpadaThiBaIu B JT0ObIe (JOPMBI U O] JTIOObIE
HYK/IBL.

AHasloruHble BONPOCH 10 UcTopuu Kpenocreil bpecra, Kanuuunrpana, Kuesa u, koHeuHo,
Kponmragra. Ecnv mounTath MCTOPUIO 3TUX KPENOCTEH OKaKeTCs YTO BCEX MX CTPOMIIH Oolee
120 ner kaxaywo (B cpenHem ot 1700 rogoB unayTt ynomuHanus). [TocTossHHO 4TO-TO jOoCTpauBast
U TiepecTpanBas 1 THna uMeHHO B 1830 rogax nx 3akOHUMIIN CTPOUTb, 3aBEPIIUB paOOTHI BOT TAKUMHU
I'PAaHUTHBIMU U3bICKAHUSIMHU.

YauBuTeNbHO TO, YTO MH(OPMANUH O HAamell, POCCHIICKOH IOJMIOHAJIbHON CTeHe
B KpoHmraare menbie, yem 0 JAJIEKOU MEPYaHCKOW MOJTMTOHATIBHOU KJIaIKe.
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Puc. 17. IlonuronansHas knagka B Kponmraare [73]

Puc. 18. Kponmrranr. 3anaaHas crena B paitone Kponmragrckoro mocce [68]
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Puc. 19. Kponiraar, nonuroHaibHas Kiajaka. Ha KaMHSX BUIHBI CJie/ibl MEXaHUIEeCKON 00pa-
00TKH [68]

ABTOp padotsl [175] cuutaer, uto oObeM padoT B KpoHiraare Hebonbiioi — 1,5 kunomerpa
creHsl. IIpy HaMUMKM HECKOJIBKUX THICAY, @ TO U JAECATKOB ThICSAY, CTPOUTEINIEN NOJ PyKOBOACTBOM
OIBITHBIX KAMHETECOB, 3TO pab0Ta, MAKCUMYM Ha HECKOJIbKO MECSIIICB.

Bupnnbiii pycckuii nnxkenep u apxurekrop H.M. ne Pomdop nucan, 4ro «mnoauroHajabHas»
KJIaJiKa OblIa BIIOJIHE CTAaHJAPTHOM, ONMCAHHAsI B KHUrax U yueOHuKax [175]. BoT Tojbko Ha3biBaIM
e€ B yueOHHMKaxX — MO3aMYHOM, MHOTOT PAHHOW HMJTH TIOJTUTOHHOM.

OH cpaBHMBAJI 3TH «HAYEPTaHMs» OOIUIIOBOYHOTO KaMHsI C PUCYHKOM KJiaaku JJokoBoro 6ac-
CelHa WM ¢ KJIQAKOW IJIOTUHBI (cTeHkH) Ha KponBepkckoMm kaHasie. Hukonaii iBanoBuy e Porigop
B CBOEM «YPOYHOM NOJIOKEHUM» MUIIET: «Tak Ha3biBaeMas LIMKJIONMAYECKas KilaaKa, BECbMa yMeECT-
Hasl IS LIOKOJISI, IUTs1 CTPOSHUIA paciipocTpaHeHa B MpUOAITUIACKOM Kpae. . .» U IPUBOJUT WLTIOCTPa-
LIMIO 3TOU KJIAJIKH.

HonoaHeHne aBTOpa, Anekcanapa MaTtaHuesa. TepMUH «IIOJMIOHAIbHAS KJIaKa» OXBa-
THIBAET CaMble pa3InyHble KjJagku. Cpeayu HUX €CTh TOUYHBIE C 3aTIOJIHEHUEM BCEX YIJIOB U MOJIOCTEM.
VMeHHO Takue KJIaJK1 XapaKTepHbI IUTs1 JPEBHUX IMBUIIM3aLiA. Ho MOryT ObITh Ipyrue, NpuMUTHB-
HbIE U ITPOCThIE KKK, HAa KOTOPBIX BUIHBI ClIeIbl 3yOnIIa, Kak Ha puc. 19. Y HUX ecTh IPOMEKYTKU
Y yIJIl HE TOYHO 3anoiHeHbl. VIMeHHo Takas kiagka — B KpoHuiraare, o KOTOpoy Mucall pyCCKMi
urkenep H.U. ne Pomdop 1 ykaspiBan B cBoeM yueOHUKE KAKUM 00pa3oM 3TO JeIaeTCsl.
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IMosmronajbHas Kaaaka Ha Pycn
A3 OrPOMHENIITNX KAMEHHbBIX 0JI0KOB

ABTOp paccMarpuBall MerajJuThl B Poccun B cBoux KHUrax, Hanpumep, B [2]. Cpeau HUX ecTb
CJIOKEHHBIE METTUTHI UCKYCCTBEHHBIM 00pa30M B BUJE CTEH, YKpeIUIeHU, U qaxe OacceitHoB. [Tpu
9TOM, MOXHO HaOIONaTh JIEMEHTHl MOJIUTOHAIBHON KJIAAKU. Bosble Toro, MOKHO KOHCTaTHUpO-
BaTh, YTO UMEHHO B Poccuu uMerTesl MOJMroHaJbHble KJIAJAKH U3 caMbIX 00JbIINX B MHUPe
KaMeHHBIX 010k0B. 10 MHEeHHIO y4eHBbIX, HX BO3PACT OIPOMHBII — OT J€CATKOB /10 COTEH
THICSIY JIeT!

B Poccuy momoOHBIX COOPYKEHUI JOCTATOYHO MHOTO, TOJIbKO BOT M3BECTHBI OHHM HE TaK, KaK
3HaMeHUThIN CToyHXeHK B BenukoOputannu i Onbsintaiitamo6o B Ilepy.

OnuH 13 caMbIX 3araJJOYHBIX U YIUBUTEIIBHBIX 110 MATHUTHBIM U IPYTUM CBOMCTBaM — 3TO rop-
HbIi KomIuieke B Kapeann nox nazsanuem BorroBaapa. BorTroBaapa — ckajbHBIN MaccuB
3anagHo-Kapenbckoil BO3BBIITIEHHOCTH Ha TeppuTOprH CYKKO3EPCKOTO CETCKOro MOCEIeHus B I0ro-
BOCTOYHOU yacT Mye3epckoro paiioHa B lieHTpaibHou Yactu Kapenuu. ['opa pacnonoxena B 20 km
1oro-BoctouHee nocénka Cykko3epo. OHa 3aHUMaeT HaUBBICIITYI0 00IacTh 3amnagHo-Kapenbckoii Bo3-
BblllleHHOCTH — 417,3 M Haja ypoBHeM Mopsi. [Loiaap ropsl 6 KB. KM.

MecTo pOCTO MOJTHO CTPaHHBIMU apTehaKTaMH, TOCIe KOTOPHIX HAYMHACIIb 32 yMbIBATHCS
0 IPEBHMX BHICOKOPA3BUTHIX TEXHOJIOTUSIX 10 KAMHEOOPAOOTKe, AaBaiiTe Jiydilie MOCMOTPUM Ha (pOTO
Ha puc. 20 — puc. 22.

Puc. 20. BorroBaapa, Kapenus [65]
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Puc. 21. BorroBaapa, Kapemus [65]

Puc. 22. Borrosaapa. Kapemus [65]

Tenepb MOCMOTPUTE HAa OIPOMHENIIIME KaMEHHbIE M I'PAHUTHbIE IJIBIObI, TOYHO BbIPE3aHHBIE

Y IIpUTrHaHHbIE APYT K Ipyry B bakcanckom yienbe B KabapauHo-Bbankapuu — puc. 23. 31ech He npu-
HATO TOBOPUTH O MOJIMTOHAJIBHOM Ki1aake. OHAKO, JaBaiiTe BCIOMHUM, O(ULIMAIBHOE COepKaHue
TEpPMHHA «IIOJIMTOHAJIbHAA KIaaKa». IloMronaabHas KiaajgKa — 370 TUI KJIAJAKU U3 IPUTECAHHBIX
APYT K JIpyry KamHel Wi OJIOKOB C pa3HbIMU (DOpMaMy, COCTBIKOBAaHHBIX JPYT ¢ APYToM IOJ Mpo-
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M3BOJILHBIMU yT71aMu. Tak Bce 3TO crpaBeiMBo st O070KoB B bakcanckoMm ymienbe. [locmoTpute
Ha ¢oTo Ha puc. 23.

g

Puc. 23. Kabapnuno-Bankapus, rermepa B bakcanckowm yinesnbe [65]

3nech ectb WHTepecHble memepsl. CHavyana HYKHO NPOTUCHYTHCS B ABIPY Pa3sMeEpoOM
40 Ha 120 cM, 3aTeM CrycKaThcs Ha BepEBKe 10 Y3KOU BepTHKAIbHOM maxTe. E€ 0Opa3ylor aBe mapai-
JieJIbHblE KaMeHHbIEe TUIMThL. Yepe3 9 MeTpoB — MepBOE «KOJIEHO»: J1a3 YXOAMUT B CTOPOHY U TYT Ke
BHOBb OOPBIBAETCSI BHU3. Y3Ke 371eCh BaC HAKpOeT aOCOMIOTHASI TUIIIMHA — CHAPYKU HE TPOHUKAET HU
3ByKa. Emi€ 23 Metpa B riyOMHY — M HOBOE «KOJIEHO». UTOOBI IOCTUTHYTH JIHA TIETIePhl, HYXKHO TIpe-
onosieth 6osee 80 METPOB, ¥ HA ITO YHAET LEJBIA Yac. 3aT0, MUHOBAB «OyTHUIOUHOE TOPJIBIIITKO» , BBI
OKaKeTeCh B OrPOMHOM TIOMEIIIEHHH, KOTOPOE UCCIIEIOBATENN Ha3Balu «(IisAroi». BHyTpu yBuIM
00paboTaHHBIE CTEHBI U3 Ty(a ¥ rPaHNTA, CIIOKEHHBIE U3 PA3HOBEIMKHX, TVIOTHO OJOTHAHHBIX JPYT
K JIpyry OoTHUTM(OBAHHBIX MeTraInToB. YeTKo BUJHO IpaHy OJIOKOB U IIBBI MeX 1y HUMHU [65] — puc. 24
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Puc. 24. Tlemepa nox Ha3BanueM «Prsira» B bakcanckom ymienbe [65]

Eme onua npumep 00pabOTKM M COUETaHUsI OTPOMHENINMX KaMeHHBIX 010koB Ha Kosbckom
MOJIyOCTPOBE MOKa3aH Ha puc. 25.
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Puc. 25. Ha KombCcKOM TONMyOCTpOBE HAXOAWTCS ITOT OAacceiiH, BBIPE3aHHBIA MMPSIMO
B cKaJje [65]

VdeHble JIOMAIOT TOJIOBY: JIJISl Yero HyKeH TaKoW KaMeHHBIN OacceiiH Ha KoJbCKOM IMOJTyoCT-
poBe? [lns KynaHusi Wi Jyist JOOBIYM TOJIE3HBIX MCKOMaeMbIX? A KTO MOT TaM KyHaTbCsl IECSTKH
TBICSY JIET Ha3an?

Jlanee, HEBO3MOXHO OOOWTH BHUMAHUEM TMOJIMTOHAJIBHYIO KJIA/IKY U3 KPACHBBIX PA3HOIIBETHBIX
I'PaHUTHBIX OJIOKOB, KaXK/IbI U3 KOTOPHIX BeCHT COTHH TOHH. D10 I'opHas Ilopus. Bepxuuii 6510k
Ha puc. 26 He MeHblIIle, YeM OJIok B BaanbOeke, BecoM B Thicsiay TOHH! Pa3mepbl 6J10KOB BIIEUATIISIOT,
TI0 OJTHOW M3 BEPCHUil, 3TO PYKOTBOPHOE CTpOeHKe BO3pacToMm cBbiiiie 100 Thics Y JeT.
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Puc. 26. T'opnas Ilopus [65]. Ctena cioxkeHa MOJUTOHATBHON KJIAIKOW U3 Pa3HOLIBETHBIX
0JIOKOB
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Puc. 27. Topnas opus [65]

Eile onyH npumep CTHIKOBKM OrpOMHEHIINX KaMeHHBIX OsiokoB B I'opHoit lopun — Ha puc.
27. Ilo muenuto I'eoprus CupopoBa [65], 3TO MeraJuTU4YecKOe CTPOEHUE MOXKET SIBJIATbCS PyU-
HAMU JpeBHEH 3JIEKTPOCTAHIIMM WM SHEProleHTpa, KOTOpasi MepeBOAMIIa CECMUUECKYIO SHEPIUIO
B KaKMe-TO JIpyrue BUJIbl SHEPTUM.

Tenepp nepemectimMcsi Ha YpaJ B CBepAIOBCKYI0 00J1acTh. 3/1eCh MOXKHO HAWTH HACTO-
Ayl YycoBCKyI0 MOJUTOHAIBHYIO KJIAAKy — puc. 28 U puc. 29. YUaCTHUKM 3KCHEAULIMU Tpel-
TIOJIOXKUJIM, YTO JAHHOE COOPYKEHUE SIBJISETCS YacThlo OoJiee IPEBHErO COOPY:KEHHSs, COXPAHUB-
IIMIACS /10 HAIIMX JHEH CO BPeMEH sIKOObI CyIIECTBOBABIIMX HAa TEPPUTOPUM cOBpeMeHHOM Poccun
JIONOTONMHBIX HUBHIN3anmii. CyiecTByeT Ipyrasi BEpCHsi, UCTOPUKU CUATAIOT, YTO UICKOMBIN 00b-
€KT — YaCThb KOHCTPYKIIMU CTapOi MPHUCTaHH, Yepe3 KOTOPYIO OTIPYKAJIM METaJUI, POU3BEICHHBIN
OIHUM M3 JEMHUIOBCKUX 3aBoAoB [66]. Ceno YUycoBoe Obuio ocHOBaHO B 1727 romy Ha Oepery
pekn UycoBo#, Kak IMocesieHue NP MECTHOM >KeJle30[es1aTe]IbHOM 3aBOfie, OCTPOEHHBIM AKHWH-
(puem JleMHIOBBIM JBa rofa CIyCTsl. 3aBOJACKOH My, HEOOXOOUMBINA JEMEHT TEXHOIOTMYECKOro
nporiecca Jodoro Metayuryprudeckoro mpousojactBa X VIII Beka, ObLT BHIPBIT B YCThe HEOOJBINON
peku aitranka, Bnagaomeit B Yycoylo. Ha ToT MmomeHT nocesnok HazbiBasicsi Crapo-1llaiitanckuii
3aBoj1, M0 Ha3BAHUIO MPeANPUATHASI. MeCTHOe MPOU3BOACTBO He ObLIO MPOpUIMPOBAHO MO ILIABJIE-
Hue Metaia. CornacHO COBpeMEHHO! Bepcur, KaMeHHas1 cTeHa B UycoBoM nmosiBIJIach 3/1eCh
3a740Jro 10 /leMuI0BCKOro 3aBoja.
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Puc. 29. YycoBckas nonuroHasibHas KJjiajaka Ha Ypase [66]
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KueBcKkas KpenocTb ¢ NOJUTOHAJbLHON KJIaaKOI

KueBckasi KpernocTb ¢ MOJUroHaIbHOM KJagko (puc. 30) MOYTH 4TO B TOYHOCTH MOBTOPSIET
a”ajornuHoe crpoenue B Kponmraare u Kamuunrpasne.

Puc. 30. Crena Kuesckoii kpernoctu [74]
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AnoHcKue CTPOEeHHUsI C MOJUTOHAJILHOH KJIAIKOH

SINOHCKME CTEHBI C TOJUTOHAIBHOW KJIAJKOW HAIOMUHAIOT POCCHUICKHE M JIPEBHEPYCCKHUE
B Kponmrraare u Kuese [68, 69] — puc. 31.

Bosnbinie Bcero nopaxaer crena psigoM ¢ 3amkoM Ocaka (puc. 32). D10 sBHO 3aJIMBKa KPUBO-
JIMHEMHBIX O'POMHBIX METAIUTUYECKUX OJIOKOB. [Ipo 3TO TOBOPSAT CJIOM B MOHOJIHTE.

3amoK Ha prc. 33 yCcTaHOBJIEH BO3JIe PeKH, Oepera KOTOpOi YKperuieHb OJI0KaMu C IPUMHUTHB-
HOWU ITOJIUTOHAJILHON KJIAIKOU.

Puc. 31. IonmuronansHast kiaagka B Smonnu [69]
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Puc. 32. Meramutsl dmonnn. 3amok Ocaka [69]

Puc. 33. dnonus [69]
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IHomronaabHas kiaaaka B Uaruyarane u Tam6omouae, Ilepy

I. . a‘a‘? o i’
S
Puc. 34. Untunyaran, [lepy [75]
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Puc. 35. Tambomauaii, [lepy
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IHosmronajabHas KJaJaKa B OCHOBaHMSIX
craryil Ha ocTpoBe Ilacxu

ABTOp MOAPOOHO paccMoTpelt craryn Ha octpoBe Ilacxu B cBoelt kuure [5]. Craryu, Ha3bl-
BaeMble MOaH, YCTAaHABJIMBAINCh HA UHIMBUIYIbHBIX TUIATOPMax axy u3 ABYX U TpPeX CTYyIEHeH,
WM ke Ha obnmx miardopmax. Ha mmardopmax, ycTaHOBIEHHON BO3Jie MOPSI U BO3Jie OBIBIIIETO
By/ikaHa Pano Papaky, 610 60nee 10 — 15 craryii.

Ocrpos IMacxu, nmu Pana-Hywu (anrn. Easter Island), npencraBisieT ocTpoB BYJIKaHMYECKOTO
MIPOUCXOXK/IEHUsI B I0r0-BOCTOYHOM 4actu Tuxoro okeana. OH npuHamiexut Y. Ero miomanpb

cocraBiger 165,5 KM>.

Octpos nmeeT (popMy TPEYTrOJIbHUKA, 10 YIJIaM KOTOPOTrO BO3BBILIAIOTCSA ByJIKaHbl: PaHo-Apon
(539 m — BbIcIIas Touka octpoBa), Karuku (377 m), Pano-Kao (324 m), Mexk1y HUIMH — XOJIMUCTast
paBHMHA, CJIOKEHHAs ByJIKaHUYECKMMU Typamu 1 6azaibramMu. Ko BpeMeHH OTKpBITHST OCTpOBa ToJ-
JaHackuM MoperiaBareneM S1. Porresenom (5 anpens 1722, B gens [lacxu, orciona Ha3BaHHE OCT-
pOBa) HaceJleHHe, HAXOIMBIIEeCs HA CTANU PA3JIOKEHHUs IEPBOOBITHOOOIIIMHHOTO CTPOS], IOCTUTAJIO
3—4 Thic. yein. B 1862 nepyaHckue paOOTOProBLibl HCTPEOMIIN OOJBIIYIO YaCTh KOPEHHBIX JKUTEJEH;
OblIa pa3pyiieHa ux camoObITHast KynbTypa. B 1888 octpoB Ilacxu 6bu1 mpucoequuén k Y. 1o
MECTO HaXOIUTCS Ha HIKHUX CKJIOHax TepeBaka — caMoro OOJBIIOTO M CaMOro MOJIOIOTO M3 TPeX
NOTYXIIMX BYJKaHOB, KOTOpbIe 1 00pasyloT Pama-Hyu (6omnee nzBectHoro kak octpoB [lacxn).

Puc. 36. ITnarpopma Axy Bunary. Octpos [lacxu

Ha puc. 36 nokazana omHa u3 muiatrgopM axy moja crarysmu Ha octpoBe Ilacxu. dopma
KJIaIKH — IOJIMT'OHAJIbHAA.
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Kpenocrs bomapcyn; B @uHIsIH NN
C MOJIMTOHAJLHOH KJIaJKON

Ocrarku kpenoctu bomapcynn n3 OuHASHIMS NMOKa3aHbl Ha puc. 37. 3aech HabmogaeTcs
rpybasi o6padoTKa KaMHs. XOTs 9TO U I'PAHUT, UMEIOIIAN OOJBIIYI0 TBEPAOCTh U KOTOPHIA HE Tak
JIETKO 00padaThiBaTh, AJ1s yinyuleHust (popTU(PHUKAITMOHHBIX MTOKa3aTes el KPernoCcTH CTPOUTENH MTpU-
MEHHJIM HIMEHHO €ro.

Puc. 37. Ocrarku kpenoctu bomapcynn B Punnsauu [77]
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Curupus, llIpu Jlanka. Papmsaryenne kamuast [139, 138]

B Curupun, B llpu Jlanke, MOKHO HAaOMOOATh MHOTOUMCIICHHBIE PE3YJIbTAThl PAa3MSATUCHUS
KaMHEH [pU CTPOUTEJIbCTBE.

Puc. 38. Curupus, lpu Jlanka [139]
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Puc. 39. Curupus, llpu Jlanka [139]

CoBpeMeHHas1 HayKa yKe TeOPeTHYeCKH 000CHOBAIA BO3MOKHOCTD IPUIAHUsI TBEPAOMY KpH-
CTAJJTMYECKOMY TeJy IUIACTUYHOCTH, € MOCTIEAYIOLIMM BO3BpaToOM K TBEpAOCTU. W ceropns 3o npu-
3HaHHbIA (pakT. [Ipyroe meno, 4yTo peanu3oBaTh HA MPAKTUKE JJisl TOJIUTOHATBHOW KJIAJKU ITOT
METO[] MBI ellle He MOXKeM, T.K. OH CBSI3aH C U3TyUYEeHUSMU KPUCTAILIOB, BAKPBl U IPYTUX JPEBHUX
YCTPOICTB, KOTOpHIe ceituac He pabortaoT. Ho ceituac Ham BakeH caM (PaKT TOro, 4YTO pa3Msir-
YyeHHe KaMHsI BO3MOYKHO.

BospeiicTBoBaTh Ha KaMeHb HY)KHO TaK, YTOOBI TOIbKO HEMHOTO OCIAOUTh CBSI3U B pelIeTKe,
HE pa3pylluasi OCHOBY.
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Puc. 40. Curupus, [lpu Jlanka [139]

CyliuectByeT OJHO MPEANooKeHNe, Kak pa3Msrdaiyd KaMeHb, O HEM, KCTaTU FOBOPST MHO-
r'vie JIPEeBHUE JIETEH Ibl, YTO KAMEeHb MOKHO C/1€JIaTh IJIaCTHYHbIM, BO3/1€lICTBYSI HA HEro 0Co-
OBIMH, CIIENHAJBLHO MO00PAaHHBIMU 3BYKOBBIMH BOJIHAMH .
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MMeHHO Takue Npumepsbl MOXHO Habnogate B Curnpun. Cyana no pesynstatam mx
padoTel, APEBHUE MACTepa, MOrnKu Aenark KaMeHb NAAcCTUYHLIM Pa3HbLIMK
cnocobamn, B 3aBUCMMOCTH OT NOCTaBNEHHbLIX 3agad. Npuyem WX He NYran HW Bec, HW
06bEM. C MHOFOTOHHBIMK FNbIGAMKU OHKW paboTanu Nerko.

OaHUM 13 NOKa3aTeNbHLIX NPUMEPOB TaKOR paboTel, ABNAETCA ckana CUrupma
Ha Wpwr-NaHke. B nepesoge ¢ TAMWNLCKOrD A3bika, CUrMpua o3HavaeT - «/lbBUHAaA
ckana». Nopa npeacrasnseT coboil — ckansHoe NNaro nnowaaesko 1,5 ra, Kotopoe
OfWHOKO BO3BbILLAETCA Ha 170 METPOBOM BeICOTE HAL OKPYXAKLWENA PABHWHOW B
camMom UeHTpe OCTpoBa LI,E'HJ"IDH. C 1982 r. Curupus Oblna BKNOYEHA B CNWCOK
namaTHukoB BcemupHoro Hacneauna KOHECKO.

OAHOIR U3 MHOTOYUCNEHHbIX 3aragok CUrMpun ABNAKOTCA yrnyeneHus
NPAMOYroNbLHOM hopMbl, Kak NpeanonarakoT, BbIA0NONEHHbIX B CKaIbHOW
nopoae (puc. 38 — puc. 40). Npuuém Takux yrnyGneHnii HACTONBKO MHOTO, YTO UMK
GyKBaNLHO W3pe3aHo BCE NNarto, a 06LEM BLINOMAHEHHOW PaboTel TAKOW, ecnu 1x,
KOHEUHO, A0ONBUNK, YTO BNOMHE MOXET CPABHWTLCA CO BCE OCTanbHOI paboToii.

JapaiiTe NOCMOTPUM Ha camu yrayenenus. MNMpu uyyeHn MHOrOYUCNEHHBLIX
thoTorpadmuidi CUrMpyK BoIABWMNACE TaKas 3aKOHOMEPHOCTE — NYHKKW ObIBaKOT B
OCHOBHOM [iBYX TUNOB, - BONbLUWE U MANeHbKWE KBafipaTHLIE, U TaKWe Xe
npAMoyronbHble. Kak npaeuno, B 04HOM MecTe, pAgom Bctpevarotca oba tuna. Tak
YTO BaNyH, KOTOPbIA Mbl BUAMM HA W300pakeHUK, BNonHe xapaktepeH. Ha puc. 40 mel
BWAUM BonklUKe KBafpaTHeIe BeleMkn. Co3aaeTcs NoAHOE BreyartneHue Toro, 4To ux
He BblgoNnbunK, a Baasunu.

Coznaercs BieyamieHHe, 4To 10 OONBIIOMY KYCKY IUIACTHIIMHA MPOEXaiy KPYIJIbIM POJTMKOM
C MPAMOYTOJIbHBIMU HACAJKaMHU.

Kak Tosbko MBI IpeficTaBUM cede, 9TO BAJIYH ObLT MSITKUM,  YIJIy0JIeHHsI — 9TO BMSITHHBI
OT HEKOero TeXHH4eCKOro yCTpoicTBa, KOTOpoe [eJaJi0 3TOT KaMeHb IUIAaCTHYHBIM, BCE
cpa3y BCTaHeT Ha cBou MecTa U CUrupus npejcraHeT BO BCeil CBOEH Kpace M FeHUaIbHOCTH.

Ecnu mpeanonoxute, 4to Ui pa3MsArdeHusi KamHs ObUIO HEOOXOAMMO IMpUMEHEHHE JBYX
THIIOB YCTPOICTB, HAlpuMep Uil CO3/IaHMsI Pa3HOYACTOTHBIX KOJEOAHMH, TO TOrja KBaJpaTHbIE
clielibl — 9TO OJMH «KOHTAKT», a MPSMOYTOJIbHBIE 9TO JpYyroi. Bo3MoXHO, NpUHIMIT pa3MsArYeHuUs
KaMHsI ObUI YeM-TO MOXOK Ha pabOTy COBPEMEHHOIO CBApINMKA, KOTOPHIA MOOKIIOYAET «MAaccy»
K CTOJy, M Jjajiee, IpY TIOMOIIM CBapOYHOro 000pyaoBaHus (oapoOHee) padoTaeT B II0OOM MecTe.
Bo3MOXHO, TOYHO Takke, K BaJIyHy MOJKJIIOYANACh «Macca», a Jajiee, arperarbl, Iepemeniasichb
N0 KaMHIO, JeJlajli ero MATKUM, TpHiaBas HyXHyIo (opMy. 371ech HEOOXOIMMO OTMETUTh OYeHb
Ba)XHBI MOMEHT. Te, KTO co3[JaBal 3TOT U MHOTHE Jpyrue MofoOHble OOBEKThl, HUKOTIA HUYETO
HE JIeJIajii IPOCTO Tak. Bo BcéM tomkHa Oblia MpUCYTCTBOBATH MHOTO(YHKIIMOHAJIBHOCTD U FapMO-
HUS — 3TO XapaKTepHas U OTIMYMTENIbHAS YepTa MOHYMEHTAJIbHbIX COOPYKEHUI TAKOTO YPOBHS.

Bs3kas macca crekasa BHU3, IOKPbIBAs HYKHbIE yYaCTKU 3allUTHBIM clloeM. HeBoopy:xeHHbIM
I71a30M BUJHO, YTO 3TO UIMEHHO BMATHUHBI, OCTaBJIEHHBIE B YEM-TO BS3KOM, KaK IJIACTWIMH. 1 apo3us
TYT HE NIPUYEM, STOMY MOKPBITHIO HUYETO He JeJ1aeTCsl BOT yKEe COTHH JIET.

W3 CHUMKOB MOXHO CJIeJlaTh OUYeHb UHTEPECHBIE MTPEAIONOKEHUS] — KAMEHb IJIABUJIM UIMEHHO
OoJIbIIIE MTPSMOYTOIbHBIE HACA/IKM, & KBAIPATHKH, TO CJie] OT OMOPHI, HA KOTOPOW MepeaBUTalICs
cam anmapar. [Ipu 3Tom, onope HIYEro He MenIaeT ObITh BTOPBIM «KOHTaKTOM».
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Puc. 41. Curupus, llpu Jlanka [139]

Crnenyromee ¢orto npocto yHuKaiabHO — puc. 41. Ha Curupun ectb camblil HACTOAIINAN CENN,
TOYHO TAaKOHM *ke, Kakue BcrpedatoTcss Ha KosibckoMm momyoctpoBe, B Kapenmuu u apyrux mecrax.
TonbKko 3TOT ceiill MPOCTO rUraHTckuit. Monomut Becom MuHUMYM 2500 TOHH, MOCTaBJIeH HA MOJ-
MOPKH 13 HeOONbINX KamHel. ClieBa Ha M300pakeHU!, Mbl KaK pa3 BUJIUM 3TH KaMHHU, HA KOTOpBIE
OIMUPAETCS] OTPOMHBIIA BalyH. UTOOBI MOATIOPKYU HE YIUTH M3-TI0JI KAMHSI CIOJIa BHIBAJIMITH «MAIHHY
KaMEHHOTO pacTBOpa» Y MOANEPIM UM Hecyllye onopbl. OueHb XOPOIIO BUAHO, KaK BS3KAs KAMEH-
Has Macca 0OBOJIAKMBaJIa KAMHM 110/ MOHOJIUTOM. ITa (poTorpacdusi CHUMaeT BCe BOITPOCHI 1 OITHO-
3HAYHO TOBOPHT, YTO KAMEHb ObLI *KUIKHM.

52



A. MaranueB. «TexHonorum JOPEBHUX LMBWIM3ALIAN: TIOJIMTOHAIbHAS KJIaJIKa U pasMAr4eHue KaMHeN»

Bricka3bIBaHNA YY€HBIX O MOJUTOHAJIbHOM
KJaJKe U pa3MsIrieHuI0 KaMHen

Anppeit FOpbeBnu CrusipoB, «Ilepy n BoamBusi 3amoaro 10 makoB» [155]. Beidop
MMEHHO TOJIMTOHAJIBHOM KJIAJKU SIBHO TOXe (PyHKIMOHaNeH. OH — BMecTe ¢ OOJBbIIMM pa3MepoM
0JIOKOB — TIO3BOJISIET 00€CIeYHTh 0YeHb BHICOKYIO CefiCMOYCTOMYHBOCTh M MPOYHOCTDH BCEH
KOHCTPYKIMH, YTO BEChbMa HEMAJIOBAXXHO B PErvOHE, MOCTOSIHHO MOJBEPraiolieMcsl 3eMIleTpsice-
HUsM. M 310 — 0ueHb rpaMOTHOE apXUTEKTYpHO-UHKeHepHoe peleHre. O Bbicovaiiiien ero adex-
TUBHOCTH CBHJETEJIbCTBYET TOT (PaKT, YTO METaJMTUYECKas TMOJMIOHATbHAS KJIAJIKa BEJIUKOJIEITHO
BBIJIEPXKUBACT J]ake OUCHb CHJIbHBIC 3eMJICTPSICEHHsI, HAIPOYb Pa3pyIIAIIUe Te YaCTU CTeH, KOTO-
pbie COOPYKEHBI MO3KE WIN TPEICTABISIOT U3 Ce0sl «OTPEMOHTUPOBAHHBIC» YYACTKH. DTO UMeeT
MECTO Ha MPOTSKEHUH TI0 KpaiHel Mepe BCEro Meprojia, KOTOPBIH MPOIIIe ¢ MOMEHTA UCTIAaHCKOTO
3aBOEBaHMSI, M B TeUEHHE KOTOPOTO TaKHe 3eMJIETPSICCHU ST PETUCTPUPOBATUCH. [IONBITKYM M300pa3uTh
TIOJIMTOHAJTBHYIO KJIAJIKY B MICIIAHCKHIA TIepro1 (B TOM YHCJIe U CUJIAMH WHKOB) U KOTOPBIE MOXHO
BUJIETh HA CTEHaX HEKOTOPBIX JIOMOB B Kycko, cHOCOOHBI BBI3BATH JIMIIIb CKENTUYECKYIO YIIBIOKY —
MeJTKre Tpy0o 0OOUThIE KaMHM C 3aMETHBIMU IEJISIMH, 3aI0JTHEHHBIMU pacTBopoM. Cpa3y u 6e30ro-
BOPOYHO BUJIEH PYYHOU TPY/ ¥ MPUMUTHBHBIC TEXHOJIOTUM 00paOOTKH KaMHS.

Ho HamGonplniee pacripocTpaHeHue MOoMydyria ropaszao Oojiee pa3yMHasi THIIOTe3a, COTJIACHO
KOTOPOH BBICTYIIHI NPEHA3HAYAIIMCh B KAUECTBE CIIEIIMATbHBIX TAKEJIaKHBIX MPUCIOCOOIEHUH — TO
€CTh TaKHX, KOTOPbIE MCIOJIb30BAIUCH TIPY MepeMenieH|H OJIOKOB M X YCTAHOBKE Ha MECTO B Kave-
CTBE «3alleTlOB» ISl TIOEMHBIX YCTPOWCTB WJIM MEXaHU3MOB. S TOXe JI0Jroe BpeMs MpHICPKH-
BaJICsl MIMEHHO TakeJlakHOW Bepcuu. OnHako B VpaHe HaM J0BENOCh YBUIETh TaKHUE K€ BBICTYIIbI,
HO YK€ HEeTOoCPeICTBEHHO Ha CKaJIbLHOM MacCHBE B KAMEHOJIOMHE. B UTOre MosiBUIOCh COBCEM UHOE
oObsicHeHHe. BBICTYITB — JIMIIL TTOOOYHBINA Pe3y/IbTaT Mpolecca J00buM KaMHs. [Iesio B ToM, 4To
1py padoTe C KPYITHBIMH OJIOKAMU CTAHOBUTCSI BAXKHBIM, YTOOBI KAMEHb — TIO]T BO3JIEHCTBHEM CBOETO
Beca — He OTKOJIOJICSI OT OCHOBHOT'O MacCHBa paHbllie BpeMeHH. B IPOTUBHOM CiTydae OH MOKET ITOJTy-
YHUTHCSI TAKOTO pazmepa U opMbl, KOTOpBIE He TIOIXO/ST IO/l BRIOPaHHbIE TIapaMeTphl, U BCsl padoTa
NoMJIeT HacMapKy. Bo n30eskaHue momoOHBIX HEMIPUSTHOCTEH padoure B KAMEHOJIOMHSIX OCTaBJISLIH
CTIETIMAJIbHBIE TIEPEMBIUKH MEK/Ty CKAJIbBHBIM MACCUBOM H TO/ITOTABIMBAEMBIM OJIOKOM.
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Puc. 42. BeicTyrisl Ha GJIOKaX MOJIUTOHAIBHOM KIaaku [155]

Bo-BTOpBIX, HEpenko B KJIaAKe W3 MPSMOYTOJbHBIX OJIOKOB BCTPEYAIOTCSI CBOEGOOpA3HBIE
«BCTaBKM» — YYaCTKH, KOTOPBIMU JPEBHHE CTPOMTENIN KaK OyATO CHElHaIbHO JEMOHCTPHPOBAIIH
CBOE IPEBOCXOCTBO HaJl COBpeMEeHHBIMH MacTepamu. CousieHeHre OJIOKOB Ha TAKHUX y4aCTKaxX HOCUT
TIOJIMTOHAJTBHBIN XapakTep M TpeOyeT OueHb THIATETbHON U BBICOKO KBaTU(MDUITMPOBAHHOW PaOOTHI
C KAMHEM.
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Puc. 43. TlonuronanbHble BCTABKY U3 TIPSMOYTOJIBHBIX OJIOKOB

Amnppeit CkisipoB, «JlpeBHre 60ru — K1o oHM» [ 119]. Mecta BBIeMOK I10j1 3ar0TOBKOM HE MMEIOT
HUKAKHUX [MPU3HAKOB MPUMUTHBHBIX TEXHOJIOTUH, TOBEPXHOCTh IPAHUTA 3AECh MPAKTUYECKU OTIILIH-
(oBana. Bpsin s 310 ienanu cnenmanbHo. Ckopee Beero, NUTMGOBKA — TOOOYHBIN pe3yJIbTaT paboTh
MHCTPYMEHTA, YTO JaeT JOTOJHUTEIIbHBIA apryMeHT UMEHHO B TMOJIb3y MAIIMHHOTO 0OOPYIOBaHUS
¢ OOMBIIION CKOPOCTHIO BpAIlleHUs] MHCTpyMeHTa. Eciu u BecTu pedb 0 KakOM-TO BpaIlIaloIeMCs
MHCTPYMEHTE, TO OH B CEUCHUH JOJKEH UMeTh (popMy Msiua Juisi perou. XoTsi OOJbIlie BCEro 3To
HAIOMUHAET TMTAaHTCKYIO JIOKKY, KOTOPOW MacTepa BhIYEPIBIBATMA TBEPIBI IPAHUT M3 CKAJBHOTO
MacCHBa KaKk MATKUH MJIACTHINH».
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Puc. 44. I3 knuru Auapes Ckispoa [118]

MOXHO OTMETUTh Cpa3y HECKOIBKO BaKHBIX MOMEHTOB.

INeproe. Hu 0 Kakoii «KJIMHOBO¥M TEXHOJIOTUW» TYT OMATh-TAKUA PEYU HE MJET. XOTs JaXe HaM
ceiiyac ObUTO OBI MTPOILE OTAETUTh MACCUBHBIN OJIOK OT CKaJIbl BHU3Y YE€M-TO BPOJE KJIMHBEB, IIPOCTO
OTKOJIOB 3aTOTOBKY, APEBHUE MacTepa cowin Oosiee LeaecooOpa3HbiM (a MOKET U 6oJiee MPOCTHIM)
BCE-TaKM BBIHMATh T'PAHUT U CHU3Y.

Bropoe. MecTa BbIeMOK MOJ] 3arOTOBKOW HE MMEIOT HUKAKMX MPU3HAKOB MPUMUTHBHBIX TEX-
HOJIOTUI THNA CJIeJOB KUPKH WM J1010Ta. bonee Toro, moBepxHOCTh I'PaHUTa 3[€Ch MPAKTHUECKH
oruummdosana. Bpsn i ato genanu cneuuanbHo. Ckopee Beero, HUtMgoBKa — HOOOUHBINA pe3ysibTar
pabOThl MHCTPYMEHTA, YTO JAeT JOMOJHUTEIBHBI apryMEHT UMEHHO B I0JIb3y MAIIMHHOTO 000pY-
JOBaHUs1 C OOJIBLION CKOPOCTBIO BPAILIEHUsI UHCTPYMEHTA.

Tpetwe. Lnmuuapuueckas popma ppessl TyT IBHO He MpoxoauT. Eciu 1 BecTu peub 0 KakoM-
TO BpAILIAIOILIEMCs] MHCTPYMEHTE, TO OH B CEYEHHH JIOJKEH UMETh (hOpMY TUIIA YEUEBHUIIbI MM MY
IJIsI perou.

W yerBeproe. BHe 3aBucMMOCTH OT (DOPMBI MHCTPYMEHTA, OH OCTaBUJI Ha OOKOBBIX CTEHKAaX
cliefIbl, IBHO aHAJIOTUYHBIE TEM, YTO UMEIOTCS] Ha BEPTUKAJIBHBIX cTeHKax O0esncKa, a Takxke BepTH-
KaJIbHBIM T0JIOCAM Ha «/IByX3TAKHOHM CTEHKe» B TeX kK& KAMEHOJIOMHSIX.

Kan-IIvep IpoTuen [115]. Ogaum U3 NepBbIX YUEHBIX, BIVIOTHYIO 3aHSIBIIMMCS MOJUTO-
HaJIbHOM KJIaJIKOM, TaK BOJHYyoUIer yMbl yenoBedeckue (Kycko, CakcailyamaH U Ipyrue nocTponKy
unneines), Obul Kan-Ilbep IlpotueH. Ero mepy npuHame:KUT HECKOJIBKO KHHI, HAIMCAHHBIX
no pesyabrataMm wuccrnegoBanuil: «Inca architecture and construction at Ollantaytambo», «The
Stones of Tiahuanaco: A Study of Architecture and Construction». IIpoTueH BHIBUHYJI TEOPHIO,
YTO MHJEHIBl 00padaThiBAIM KaMHU MPU MOMOIIM KaMEHHbIX OTOOMHMKOB TBEPHAOCTHIO HE MEHee
5.5 no mkane Mooca. Takast TBEpIOCTb CONOCTaBUMA C TBEPAOCTHIO 00pabaThIBAEMOro MHIEHIIAMU
a"ge3uta. OfHaKoO, caMM OTOOMHUKM MPOYHEE aH/E3UTa, CBOWCTBA KOTOPOTO HEOAHOPOIHBI MU3-32a
Pa3IMYHON CKOPOCTH 3aCThIBAHMSI PA3HBIX YYACTKOB MPU 0OPa30BaHUM MOPOIbI, IO3TOMY aHIIE3UT
JIETKO paspyiuaercs npu yaape. Takas TexHuka oOpadOTKY (HAHECEHWEM TOYEUHBIX yIapoB) Ha3bl-
Baercs mayauHrom. Iloaronka oHoOro KaMHs K Jpyromy MpoM3BOAMIACE METOIOM IIPOO U OIIMOOK,
MYTEM CTECHIBaHUs yXKe YJIOKEHHbIX KaMHEW. DKCIIEPUMEHThl TIOKA3bIBAIOT, YTO STUMH MPUEMaMHU
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KaMeHb MOXeT OBbITh JOOBIT, OOKOJIOT, 00TecaH, W MOIOrHaH Oe3 OONBIIMX YCHIIMA M 32 KOPOTKOE
BpeMmsl.

®enocbsa Oaerosa [78]. Jlerenasl pacckasbplBaloT, 4To B TWyaHaKo ObLTM KOJIOCCAJIbHBIC
10 CBOMM pa3MepaM COOPYKEeHHsI, KOTOPbIE MOTJIM IOCTPOUTH TOJbKO T'MTAHTHI.

Anpapeit KypstaukoB [76]. Kak u B Kycko, B OnbsiHTaiiTaM00 BUIHO HACJ0€HHE CTPO-
eHHil MO3JHUX IUBUJIH3AINNA HA 0oJiee paHHHE NMOCTPOIIKH HEM3BECTHBIX pac M IUBUJIH-
3anuil. [IpyHATO cuMTaTh BCe 3TH CTPOEHUS TBOPEHUSIMH IMBMIIM3AlMK MHKOB. Ha camom nene
3TO JIaJIeKO He Tak. VIHKY MPOCTO MCTIONb30BAIM CTPOSHUsI, TOCTPOSHHbIE HEN3BECTHHIMU 1IMBUITH-
3aIUSAMM 33/10J1T0 10 HUX. JI0CTaTOYHO MPOCTO CPAaBHUTH OIPOMHbIE KAMEHHBIE OJIOKHM, BBITOUEHHBIE,
JOCTaBJIEHHbIE U YCTAHOBJICHHBIE C TAKMM MJEaTbHBIM TTOATOHHOM JIPYT K APYTY, YTO HE MpOJIa3UT
Ja’e JIE3BUE HOXKa, U 9TO MPUTOM, UTO CTBHIKM HE MPSIMOYIOJIbHOW, a CaMOM MPUYYIIUBON (POPMBI,
a cama KJ1ajika coOpaHa Mmopoi, Kak CJIOKHEUIINI TeTprc, pa3o0paTh KOTOPbI HeBO3MOXHO. Ha mpu-
Mepe ONbSIHTaRTaMOO 3TO XOPOIIO BUIHO. [ MraHTCKHMe CTPOUTEsIbHBIE OMOKM HAXOMSITCS TOJBKO
Ha BepIlrHe ropsl (B pa30pOCaHHOM BUJIE), KPOME COXPAHUBIIUXCS CTeH 6 MOHOJIUTOB U MTPUCIIOHEH-
HOU K cKasie creHbl Xpama 10 Humi. Bee ocranbHble cTpoeHus (BKJII0Yasi CaMH TEpPachl) MOCTPOEHBI
U3 MEJIKOTO OYJIbIKHUKA.

Ot (paKkThl TOBOPAT O TOM, YTO TOHAYaly HA BepIIHHE TOpbl 000CHOBaJach Kakas-
TO Apyrasi ApeBHsisi quBuin3anusi. CymecTByeT TeopHsi, YTO 3TO ObLIN BeJUKAHbI JeMy-
pHIilbl, KOTOpPbIEe 00J1a1aJ1 YIUBUTEJIbHOI TeXHUKOI 00padoTku kKamMHsA. OHU MOCTPOUIU
psin 3maHui Ha Tope. Tlocie MpUPOTHBIX KaTaKJIM3MOB, COMPOBOK/AABIINXCS MOIIHBIME 3€MJIETPSI-
CEHUSIMHU WJIM TIOTOTIAMH, B pe3y/IbTaTe KOTOPhIX BEJMKAHCKHME CTPOCHUsI ObLIIM Pa3pyIleHbl, IaHHAS
[UKJIONUYECcKasl KyJIbTypa yracia. [Joka3aHo, 4TO CTpouTeIbHbIe OJOKHM BHIPyOaIMCh HA MPOTUBO-
TIOJIO’KHOM CTOpoHe A0iuHbL. [Ipexkae yem oka3arbCsl Ha BEpIIMHE apXeOoJIOTMYECKOro KOMILIeKca
OnbsiaTaliTAMO0, KaMHU BecoM 10 100 TOHH Hamo OBUIO KAaK-TO OTHEIHMTH OT CKaJbl, 00padoTarh,
cryctuth ¢o 100-MeTpoBOi BBICOTHI, TIEPETAIUTh Uepe3 peKy YpyoamOy u ee ToiuHy (OKOJIO 8 KM),
3aTeM MOAHATH Ha BbICOTY 60 METPOB M CMOHTHPOBATh C YHUKAJIBLHOW TOYHOCTBIO. Ha MecTe MokHO
BUJIETD, UTO JIMHEIHBIE Y ITYHKTUPHBIE BBICTYIIBI PACIIOIOKEHbl HA BHYTPEHHHUX CTOPOHAX CTPO-
UTEJbHBIX 0JIOKOB, UTO FOBOPHUT B MOJb3Y BEPCHH O TOM, YTO STH BBICTYNBI CJIYKHJIU
JUISI IPOYHOM CBSI3KH cTeH. To ecTb mpu yKjaake OJOKOB B CTEHBI BBICTYIIBI OMpenes€éHHOM
(opMBI BXOIMIIM B Ta3bl, UMEIOIINE TaKylo ke (popMy Ha cocesiHeM Oyioke. 3a CUET STOro AOCTHra-
JIach MPOYHOCTh KJIAJKHU, B KOTOPOW HE MCIIONIb30BATUCH HUKAKME KUJKHME CBSI3YIOIIME PACTBOPHI
THIA LIEMEHTa U T. 1. bosee Toro, Kak B KAMEHOJIOMHE, TaK U Ha OJIOKaXx MOXHO BH/I€Th CTpPaH-
Hble TOYEeYHbIEe BHICTYNbI, KOTOPbIe HEe CTBIKYIOTCS APYI € APYIOM — €Cii Ha OJIOKe BBHICTYII,
TO Ha €r0 MecTe B KaMEHOJIOMHE, 10 ujee, J0JKHA ocTaThCsl BlaauHa. Ho B neiicTBUTENBHOCTH
Y TaM, ¥ TaM UMEIOTCSI TOJIbKO BBICTYIIBI, YTO OY€Hb HEJOTMYHO ¥ MOTOMY YAMBUTEIbHO. 3HAUMT,
YTOOBI M3rOTOBUTH 3TU BBICTYIIBl HEOOXOAUMO OBUIO YOpaTh JIMIIIHEE CO BCEW TUIOCKOCTH KaMHS,
Ha CTeHaX KaMEHOJIOMHH, a 3aTeM OTIEIUTh METaIuT OT OCHOBHOW CKaJIbHOM mopojsl. HenmoHsTHO,
3a4eM MPOM3BOIMIIACH 9T TUTAHTCKas paboTa, a U caM Crioco0 OTAeNeHHs] KaMHEH OT CKaJl COBep-
IIIEHHO HETOX0X Ha COBPEMEHHBIN: B CKajlax OrpOMHbIe MalIMHbI CHAYaJa OypAT OTBEPCTHSA
no Oyayuieil JMHUU OTKO0JIA. 3/1ech Ke CKJA/IbIBaeTcsl BleyaTleHne, YT0 KaMHH MPOCTO
OTHEJSLINCH OT CKAJ KAKUM-TO HEMBICJAMMBIM cioco0oM. CylecTBYIOT TeOpHH OT/1eJIeHHsI
H 00padoTKH KaMHel JiazepoM, Teopusl pa3MsArdyeHus (MIACTHINHOBBIX) KaMHel, OTJIH-
THe HAa MecTe KaMHell U3 KaKoro-To 0eToHa, a Takxke TeopHsl epeMenieHsl KaMHel criocoooM
TsaHu-TosKa. [lorpsicaer u Xpam 10 HHUIIL, OT KOTOPOTO COXPAHUIIACH TOJILKO MPUCIIOHEHHAs K CKaJe
CTeHA C STMMHU HENOHSATHBIMH IO 3HAYEHMIO HUIIAMU ¥ BOPOTA, HA KOTOPBIX OMSATh BUIHBI HETIO-
HATHbIE BBICTYNbI. OrpoMHbIe OJIOKM YepHOro 0a3zajibTa 00padOTaHbl U MOJAOTHAHBI IIPOCTO COBEP-
meHHo. HukakuM 13 CymecTByoIMX B TO BpeMsi (COrIacHO O(UIMAIBLHON HAayKe) MHCTPYMEHTOM
3TO caenaTh ObUTO MPOCTO HeBO3MOXKHO!!! T1o HeKO TailHOW NOKTpUHE JIMMYPHMIIBI, TOCTUTABIINE
pocra 18 MeTpoB, 001a1aI HEKMMU Mari4eCKUMH CIIOCOOHOCTSIMH, KOTOPBIE TIOTHOCTBIO YTPATHIIH
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COBpeMeHHbIe Jiioau. VI3 3Toro cieyer, 4YTo OHM MCHOJIB30BAIM CBOM CBEPXCIOCOOHOCTH B TIOBCE-
JHEBHOM KU3HM M, B YACTHOCTH, B CTPOUTEIILCTBE, 00J1a1ast KOJIOCCATBHBIM KOJTMUECTBOM NCHXHYe-
CKOH HepPruu, KOTopasi BepXoBeHCTBYeT Ha/l BceMH (pu3H4eCKUMU 3aKOHAMH , B TOM UYHUCJIe
Haj Marepreil. TONbKO TaKMM CITOCOOOM MOXKHO OOBSICHUTH Ty CTPaHHYIO (hOpMY, KOTOPYIO UMEIOT
BeJIMKaHCKue noctporiku OnbsiHTaiiTamM60 wim apopia MHka B ropone Kycko, cren CakcaityamaHa,
pasBanivH TuyaHako, nocTaMeHTOB axy Ha octpose Ilacxu u ipyrue aHaJIOrMuHbIE TOCTPOKHU.

OabsaHTalTaAaM00 — MErajJuThl JeMypUuiicKuX BeJukaHoB [49]. Peruon ropoma Kycko
6orat Ha MHOTOUHMCJICHHbIE Pa3BAJIMHBI JPEBHUX CTPOCHUI, HEKOTOPBIE M3 KOTOPHIX UMEIOT BEJIMKAH-
ckui xapakTep. Takue ke TuraHTCKue OJIOKH, Kak U B cTeHax CakcaityamaH, MOXKHO HalTH U B OJIbsiH-
taiitam60 (Ollantaytambo), pacnonoxkeHHoro B 60 kM ceBepo-3anagHee ot ropoma Kycko. Kak
u B Kycko, B OnbsiHTaiiTaM00 BUTHO HACJI0€eHHE CTPOEeHHUI HAIIUX KapJHKOBBIX pac Ha 0oJee
paHHHEe NOCTPOIKU ruranTckux pac. Ha npumepe OnbsiHTaiitam60 310 X0poro BuaHo. U3 ¢oto-
rpaduii MOKHO 3aMETHTh, YTO TMTAaHTCKUE CTPOUTEJbHbIE OJIOKM HAXOHSATCS TOJbKO HA BEpIIMHE
ropsl (B pa30pOCaHHOM BHJIE), & TAKXKe B TIEPBOM PsIIy Teppac (HO TOJIBKO B TiepBOM). Bee octaibHbIe
CTpOeHusI (BKJII0YAsi CAMH TEPPACHI) IIOCTPOEHBI M3 MEJTKOTO OYJIBKHUKA. DTU (PaKThl TOBOPST O TOM,
YTO MOHAYAJY HA BepIINHE ropbl 000CHOBAJINCH BeJHKAHbI-JIeMYPHIAIbI, KOTOpbIe 00J1a1au
YAUBUTEIBHON TEXHUKOW 00paboTKY KaMHs1. OHU MOCTPOVIIY PsjI 3AaHui Ha rope. [ocre 3emierpsi-
CEeHHs 3TU paiioHbl JleMypuH Morpy3usnch Ha JIHO OKeaHa.

HawnGonbmii MHTEpeC BBI3BIBAET TEXHOJIOTHSI 0OpaOOTKM KaMHS M TEXHHMKA CBSI3KHM OJIOKOB
B creHbl. Ha ¢oTtorpadgusix ocraTkoB T'MIaHTCKUX CTEH BUJHBI BBICTYNBI Pa3ju4HoOi ¢hopMbI —
JINHEHHOO00pa3Hble, TyHKTHPHbIE, TOUK000Opa3Hblie. Kak BUIHO U3 COXpaHUBIIMXCS IIEJIbIX CTEH
(K mpuMepy, B IEpBOM sipyce Teppac Ha rope OJbsHTaiTamM00), TOUKOOOpa3HbIE BHICTYIIBI pacoiara-
I0TCSI HA BHEIITHEN CTOpOHE BHU3Y KaKJI0r0 CTpouTeNbHOro Osoka. Ha npyrux dororpadusix MoxHO
BUIETh, UTO JIMHEWHBIC Y TYHKTUPHBIC BBICTYIIBI PACTIONIOKEHBI HA BHYTPEHHUX CTOPOHAX CTPOUTEITh-
HBIX OJIOKOB, YTO TOBOPHUT B IOJIb3y BEPCHUHM O TOM, YTO 3TH BBICTYNbI CJIYKHJIH JJIsl POYHOH
cBsI3KHU cTeH. To ecTh, IpU YKJIagKe OJOKOB B CTEHBI BBICTYIIBI ONPEAEIEHHON (POPMBI BXOIWIN
B Ta3bl, UMEIOIIHE TaKylo xe (popMy Ha coceqHeM Onoke. 3a CUET ITOro JOCTUTANACh MPOYHOCTh
KJIAJIKK, B KOTOPOY HE UCIIOJIb30BAJIMCh HUKAKHE KUIKHUE CBA3YIOIIME PACTBOPbI THIIA [IEMEHTA U T. II.

k. Bepuau u P. ®ayaep [37] nocTponiiv NpUHLIMITUAIBHO HOBYIO MOJIENIb CTPYKTYPHBI KU1~
KOU BOZIBI 1 TPe0Opa30BaHMiA B HEll C M3MeHeHueM TeMIieparypbl. OKka3aioch, 4YTo BOJa HMeeT TeT-
pa3ApuyecKyl0 CTPYKTYPY TuIa KBaplia pa3HbIX MOAM(UKALIUMI, YTO MOXKHO nepedpa3rupoBarh
npuOIM3UTENbHO Tak: «KBapm nMeeT cTpyKTypy THIA BOAbI». CXOKECTh CTPYKTYp 3THX JBYX,
Ha TNEepPBBIM B3IJIS/I, Pa3HBIX BEILECTB WM, HAa SI3bIKE MPEJCTABIEHUI JAPEBHUX, UX «COOTBETCTBUE»
orpeesisieT MX pe3oHaHCHOe B3aumozeiicTare. [1oaToMy KBapll SIBISETCS BAKHEUIIIMM MaTepUaJIOM,
HCTIONIb30BABLIMMCS HE TOJIBKO ITPU CTPOUTEJILCTBE MUPAMU/L M PA3HOTO TUIA SHEPTETUYECKMX UCTOY-
HUKOB, HO U Kak HamoiHutelsb i «Ke3noB ['opa». [leficTBUTEbHO, B MaTepuasax apXxeojorunye-
CKMX KCHEUIIUI, padOTaBIIMX B pailoHe IJIaTo [ M3bl OTMeYaeTcsi, YTO B KOHCTPYKIIMU TTMPAMU/IbI
Xeorica ObUIO UCMIOJIB30BAHO OOJIBIIOE KOJTMUYECTBO KPYIMTHO3EPHUCTHIX KBAPIUTOB. APXEOJIOry cpasy
oOpaTviiv BHUMaHKUE Ha 3Ty CTPaHHYIO, HE BCTPEUaBIIyIOCsl paHee OCOOEHHOCTh, — CBO€0Opa3Hoe
yepeaoBaHHeE CJI0€B OKAMEeHeBIIero pacTBopa H Mecka ¢ KBapiemMm, KOTOPoro HeT B pailoHe
NMPaMH/IbL.

:xon Yoppeaua Knim (1827—1898) [38], Beigaomumiics aMepuKaHCKUNA €CTECTBOUCIIBITA-
teab XIX Beka, B 1872 romy, HaOmomast 3a paboOTON KaMepTOHa, TIPUIIENT K MBICTH O CYIIECTBOBA-
HUM HOBOTO BUA ABVIKYIIEH criibl. B 1885 rony Kvmm rpomMoriacHo 3asiBiI, 4TO W300pet MPUHITH-
N1aJbHO HOBBI MeXaHN3M, KOTOPbIil IPUBOJMJICS B JBHKeHHE 3BYKOBBIMH BHOpalusiMi.
Ilo ero yTBepskJeHHUIO, 3BYKH OH M3BJIEKAJ MPH MOMOIIN OOBIYHBIX KAMEPTOHOB, & CUMITATUYECKHUE
BUOparu pe3oHupoBay ¢ apupom. Kumm yrepxkaan: «Ilocmorpute Bokpyr. B mpupoe moscomy
MIPOMCXOIUT HECKOHYaeMOe ABUKEHUE. becrpepblBHO BPaIIAlOTCS IJIAHETHI, HEYCTAHHO BO3POXKIa-
eTCs W MPOIBETACT XW3Hb, HEIPECTAHHO BUOPUPYIOT MOJIEKYJIbI, BO30YyXkast BOKPYTr ceOs Oecumc-
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JIeHHbIe KosieOaHusI TOHKKX cpell. Kakum 06pa3om 3T0 OCyIIeCTBIISETCS U KaK MOAJCPKUBACTCS —
BOIPOC OCOOBI, U 32 MOSCHEHUSAMM 3/1eCh HYXKHO oOpatuThesi K TBopiry. Ho TakoBoO (hakTrueckoe
nosioxenue jen. Yl moaToMy coBepIlieHHO eCTECTBEHHO M IPABOMEPHO CTPEMJICHHE OCBOUTD ITH BEU-
HbIE JIBWKEHHUS U TIOCTaBUTDb MX HA CITykKOY CTpakaylieMy YeIOBeYeCTBY. YBEPEHHOTO ycrexa 37ech
MOXHO OKHJATh TOJBKO, BO/ISI B TIOJHYIO FAPMOHUIO C 3aKOHAMH TPUPOJIB U TIOCTUTHYB CKPbITHIE
OCHOBBI €€ M3YMUTENbHBIX JeUCTBUI». [locie ero cMeptu, Kum npusHanu mapiataHoMm, 1ypyBLIAM
MyOIMKY UTPOH CO CKAaThIM BO3AyXOM. HEeKOTOpbIe CUMTAIOT €ro MaroM, SKCTPaceHCcoM, TIOTOMY UTO
TPYIHO BOCIPHHUMAIOT €r0 TPYAbl K MPOUTEHHIO U ToHMMaHui0. Ho oH onepennn BpeMsi B TOHUMa-
HUM (PU3UKKM BUOpAIHiA, KOrja eme yuéHble He HAIMCaa MHOTMX CTaTeid M 3aKOHOB, Teopuil. OH
TOBOPHJI BCeM, UTO 3BYK BbI3bIBaeT BHOpamuo. C moMomb0 BUOpanuil gejaju U moJuro-
HaJbHYI0 Kaaaky. Kamuu nmoapesann nmoja pasMep U NpuTHPAIN BUOpamyein Apyr K Apyry.
Koraa HaunHanach BUOparysi, KaMeHb 2 MPUTHPASICh MOAPYOAT OCTPbIA KOHell KaMHsI 1, BUTHBI Tpe-
IIMHBI, & JaJbllle BCE T YaCTH MPUTUPATUCH, CTAYMBAIUCH IMOJ OOJIBIION MAacCOM, BHITECHSSCH
B mycroe npoctpancTBo. IlpuTpka kamHeil ocymiecTBJisieTcsi BUOpanueil, KaMeHb JIOKUTCS
Y TIPU/IaBIIMBAETCs IpyriMM KamHeM. Eciii Hy’KHa MoAroHKa, TO MPOCToe CMeIlIeHre KaMHSsI B3a,1-BIle-
pén, BineBo-BrpaBo. C BUOparyelt 3To Jerko, TOIbKO BOAWYKH NoauBai. Ciebl OCTaloTCs YEPHBIC.
BozneiicTBysl Ha mupaMuIy 3BYKOM, TaM (popMupyeTcsi pe30HaHC. 3BYK KOHIIEHTPUPYETCsS B IIEH-
Tpe ¥ M0 BOJIHOBOJY IMPOXOIUT B TIEIIEpY, BHIPYOJIEHHYIO0 B KAMEHHOM TU1atopme, KoTopast v sIBJIsi-
eTcsl u3JIyJaresieM 3ByKa Ha MH(Pa3BYKOBOM MOTHECYIIIEH.

Auekcanp MaxoB B cBoux padorax [41] paccMoTpen cxeMy Tpex cCIUpajieid, KOTOPYIO
Ha3BaJl TpUCKeJIMOHOM. PaccmaTpuBasi KoHCTpykimio Helorpeiinmka, Anekcanap MaxoB oTMeTu,
YTO CMelleHHe KaMepbl BHYTPU KypraHa M OTHOCHTENIBHO €r0 OCH MPUBOAUT K M3MEHEHHUIO (pasbl
u3nydaemMoro curHaiga. CMeleHre KaMepsl BHYTPU KypraHa U OTHOCHUTENIBHO €0 OCH TPHBOIUT
K m3MeHeHMo (a3bl m3nyyaemoro curHaia. Ilamee A. MaxoB cHOBa BepHYJICS K H300pakeHUIO
B IUTaHe 3-X-JIeIeCTKOBOM KaMepsbl B Kyprane. [1o cyTH, 3To TpH CBSI3aHHBIX JIOIbMEHA, PACTIONOKEH-
HBIX 110 TpeM ocsiM. Kaxplil U3 3TUX A0JIbMEHOB Tepen3iiydaeT cBoi curHai. Popma ke CUrHaJIOB,
B BUJIE TIOJICKa3KH, JIOILIa K HaM O BpeMEH» Borop», 3T0 3HaMeHUThIH TPHCKEJIUOH, TPU CIU-
paJii 0JHOI HAaNPaBJEeHHOCTH BPaleHNsl, HO ¢ OTJInYHeM 1o paze. Ho, Tak Kak BHyTpU KOpH-
JOPHOTO BOJTHOBOJA MPHUCYTCTBYET TOJIBKO OJIMH, CIIOXKHBIN CUTHAJI, CYMMHPOBAHHBIN OT TPeX JOJIb-
MEHOB, TO €0 MOKHO MHTEPIPETHPOBATh KAK CUTHAJI OT OJHOTO MCTOYHMKA, HO MOAY/IMPOBAHHBIN
1o (paze. [Ipyrumu cjaoBamu, Ha BBIXOJE BOJIHOBOJA KakK/I0TO KypraHa ¢ TPeXJIENeCTKOBOIM KaMepoil,
“MeeM CHTHAaJI u3Jy4deHus ¢ pazoBoi moayasinuen (PM).

Puc. 45. TpuckenuoH [41]

TpuCKeIMOH — 3JIEMEHT YacTOTHOM 1 (pa30BOM HACTPOHUKH. TakiM 00pa3oM, TPUCKEITNOH N300-
paxaer oTIuue no ¢aze Tpex MOTOKOB 3ByKOBOM SHEPruH, 3TO oTrume cocrapiser 120 rpagycos.
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Aarap Keiicu ocTaBui JOKYMEHTbI 0 CBOMX BHAEHHSX, B TOM 4YHcjIe 00 ATaHTHAE
[42]. B cocTostHuu TpaHca OH BUjIeNl HEOOBIKHOBEHHBIE ABOPIILI B UCUE3HYBIIE CTpaHe, O0JbIION 3a
ceta B xpame [locerinona. B HeM XxpaHuUICS «OrHEHHBIN KaMeHb» — IIABHbIN KPUCTAJJ ATJIaH-
THABI, Ha3bIBaeMblil Tyaoil. 9To ObUT EpBbI KPUCTAIUI, TIOJAPSHHBIA aTJaHTaM MpeICTaBUTEIISIMU
MHOIUIAHETHBIX LMBWIM3aUuMil. Kpucram u3 kBapua JOCTUraj BbICOThl HECKOIBKUX METPOB U MMET
LWIMHAPUYECKYIo (popmy. Ero Bepxyiika noriomana coJHeYHYI0 SHepruio, a B IieHTpe npo-
HCXO0MUJIA ee aKKyMYyJastiusi. Tyaoi ObUT TAKOW MOIIIHBIH, YTO MHOTUIAHETSIHE TPeyPEeInIII aTIaH-
TOB: 00pAIaThCsi C HUIM HYKHO OY€Hb OCTOPOKHO. Db ¥ Ipyriie KpucTajuibl, HO BCE OHU SIBJISUTHCH
HakonuTensamMu unydeHus: ComHeyHoro, 3eMHoro, 3Be3qHoro. Mx j1yun npoxkuraiu Jaxe TOJICTbIe
creHbl. biiaronapst sHeprum KpucTauioB, aTJIaHThl BO3BOJWIN NIPeKPacHbIe ABOPLbI M XpPaMbl,
pa3BUBAIN B ce0e IKCTPACCHCOPHBIE CIIOCOOHOCTH.

JIuna Capaxxunckas [43]. [upamuapl u 06eMrMcKu cBoMMH (popMamMH MOXOXKH HA KpU-
CTaJUTBI, @ KPUCTAILIBI — UMEIOT (hopMy nrpamu 1 06estuckoB! Bot, 4to HanmoMuHam MHe 00eucK !
Onu umuTHpyIOT KpUctaiuibl! K ToMy-ke OOJBIIMHCTBO BBICOKHX CTOJIOYATHIX KPUCTAUIOB KBapIia
Y TOPHOTO XPYyCTaJisl IECTUTPaHHbIe, a He YeThIpex Kak o0enrcku. OIHAKO MO3Ke, 1 BBICHUIIA YTO
npu paboTe ¢ KpUcTaulaMM OYeHb BakHa uX (popma, pasmep, LBET U KoiaudyecTBo rpaneir. Kpu-
CTaJUIbI Pa3HOI reoMeTpPU4YecKoil (popMbl O-pa3HOMY HANPAaBJISIOT SHepruro. Hanpuwmep,
KPYIJIBIF XPYCTaIbHBIN [Iap, U3y4aeT SHEPruio Cpa3y BO BCE CTOPOHBI, B TO BpeMsi Kak €ToJ0Ya-
Thle CeMHIDaHHbIEe KPHCTAJIBI C TPEXIT'PAHHON BEPIIMHOH JefCTBYIOT KAaK NPOBOJHHUKHU
U nepegaTynku (POKyCHPYIOT, yCHIIMBAIOT U HANPAaBJIsIOT ee. [lupamujansHas popma — 310
HEUTO BPOJE KOJUIEKTOpA, KOTOPBII BHITATMBAET BTEKAIOIIYI0 SHEPIUIO U3 OCHOBAHUS U MO3BOJSET
el CiMpaJieBUJHO MOJAHMMATHCS BBEPX K BeplluHe. [IpeBHUE ErUITHE CUNTAIN KPUCTAJUIBI CBSALLEH-
HBIMH, B OCOOEHHOCTH KPHCTAJIBl TOPHOTO XPYCTaJIsl M Ha3bIBAJIM MX — 3ACTHIBIIUMH COTHEYHBIMU
gydamu. HarmoMHIo, 4To 00eMCKH TaK jKe CUMTAIUCh JTydamu coTHeuHoro 6ora Pa. Kak s yxe nucana
BBIIIIE, OOJIBITMHCTBO MUCTUKOB M 930TEPUKOB PACCKA3BIBAIOT O TOM, UYTO BBIKMBIIIHE ITOCIIE HEKOETO
KaTakanm3mMa AmianTtsl ooocHoBaCh B Erunre. CornacHO 9TUM ke UCTOYHUKAM, MM Y1aJI0Ch cna-
CTH OT 0e/ICTBUSI HEKOTOPbIe KPUCTAJIbI, KOTOPbIE OHU MPHUBE3IH ¢ cOO0M. BonbImHCTBO 06e-
JIMCKOB BBICEUEHBI U3 KPACHOTO IPaHUTA, MECTOPOKIEHUE KOTOpOro Haxoautcsi B Acyane. Tam xe
B AccCyaHe eCTb KBaplLIeBble BBIXObl HA TIOBEPXHOCTh, IIOITOMY KPACHBIM aCyaHCKUI T'PaHUT MOYTU
Ha 60 TIPOIIEHTOB COCTOMT U3 MEJIKMX KBapIIEBbIX KpUCTAILIOB. [Tomydaercs, 94to 00eaucKu 00JIbIie
YyeM Ha MOJOBHHY COCTOSIIHE U3 KPHCTANIOB KBapla, o cyTH, 00pa3yloT OrpoMHbIe KpH-
cTaJuibl. 11 BO3MOXHO, OHM HE TIPOCTO TaK paccTaBiieHsl 1o 6eperam Hua.

IHarpucus Kopu [43]. [Tarpucusa Kopu B cBoeil kHure «Amianrtuaa. bursa Ceera u TbMbl»
oIMcasia CBOM BOCTIOMUHAHM I 00 OJTHOM M3 IMPOIUILIX JKU3HEH, KOT/Ia OHA SIBJISUIACH K PUIIeH B AT/IaH-
tune. [latpucus HaspiBaeT ceOsi «XpaHUTETbHUIIEH KPUCTAJUIOB» M PACCKA3bIBAET, YTO ATJIAHTHI
TMOJTYYHJTH 3HAHUSI O MHOTOMEPHOCTHU KPUCTAJLIOB, MX CBOMCTB YCHJIMBATh M IPE0OPa30BLIBATH SHEP-
TUIO OT MBUIM3aUK ApKTypa 1 Crupuyca, U BCsl TEXHOJIOTHsI ATJIAaHTH 1Bl OblIa OCHOBAHA HA UCTIOJb-
30BaHMM KpHUCTAIOB U KamHel. [latpucus Kopu: «Ilemepsl, OyKBaJbHO BHICTIAHHBIE KPHCTAJI-
JIaMH KBap1a, KOTOPbIMU M300MI0BaIa ATJIAaHTHIA HA PAaHHUX CTaIUsIX CBOETO CYIIECTBOBAHMUS,
CO3JaBaJIi MJIEAIBHYIO Cpe/ly, B KOTOPOW U JIaBAJIMCh MOCBALIECHUS MEPBbIM ATJIaHTUUECKUM KPU-
naM. Mx oOyyany mpoBOAMTH MCHENSIONINE IEPEMOHUN BHYTPU Telep, HacTpauBasi YeJOBeKa
3BYKOM H YPaBHOBEIIMBAasi ero BHOpamMM, aKTUBHPYS SHEpru B (hOpMalUsAX KpPUCTAJUIOB,
NOBBIIIAS IPU 3TOM 3BYKOBbI€ H 3JIEKTPOMAarHuTHbIE YacTOThl CAMUX MHHePaJoB. Brico-
KOpa3BUTHIE TICUXUYECKUE CIIOCOOHOCTH ATJIAaHTOB TMO3BOJISUIA MM CJIBIIIATh BHOparmio ,,OMM™ Kak
My3bIKY». «boree no3aHue MokoseHus aTJaHTOB TaKKe OBJIAJEM CHJION KPHUCTAJIOB M Hay4H-
JIICh HCII0JIb30BaTh €€ B BBICOKNX TeXHOJIOTuAX. OCHOBBIBASICh HA UHTYUTUBHOM NIOHUMAHUU
SHEPruil KPUCTAJUIOB, MOJTYYEHHOM OT PAaHHUX JKPHII, )KPEUYeCTBO B KOHIIE KOHIIOB MOAHSLIO OOIIe-
CTBO Ha OYEHb BBICOKMI yPOBEHb TEXHOJIIOTMUYECKOTo Iporpecca. OHM TOKe MOJIOKUIN B OCHOBY CBO-
ero mporpecca KpucTasul KBapLa».
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IHatpucusa Kopu o «Kuure meptBbix» [43]. [Isken cunTtaercss no3BoHO4YHUKOM bBora
Ocupuca. A 4To Takoe NO3BOHOYHHUK? ITO CTAOMIBHOCTb, HE3BIOJIEMOCTh, OCHOBA OCh BCEJICH-
Hol. B npeBHem Erunte onHMM M3 caMbIX CBSIIEHHBIX PUTYAJIOB SIBJISUICS pUTYyal ycTaHOBKU Jlkena,
korna Kpuria Boruau Micunpr, BMecte ¢ Llapem ycranasnmmBana [[xen, 6inarogapst yemy Kak Obl co3a-
BaJIach CTaOMIIBHOCTH B Mupe. Ternepb npeacTaBum, 4To 3TOT orpoMHblil [I:xeq cocTouT ux rpa-
HHUTHBIX 0JIOKOB, B KOTOPBIX COJEP’KHUTCSI MHOKECTBO KPHCTAJUIOB M €ro MOXHO Ha3BaTh
kpuctanbHbiM Ixkegom. Ho Tak kak 3toT «JIkem» BHYTpH MUPAMHIbI JOJKEH ObUT CIYKHUTh CIIe
Y OIpe/IeNIeHHBIM TEXHUYECKUM LIeJIsM, eMy Oblla 100aBjieHa OJJHA JOTOJTHUTEIbHAS MepeKIaanHa,
X0Ts1 0ObIYHO y JIkesa 4 KoJbla, a He MsTh. VI TeM He MeHee sl TBepIo yOek/IeHa, UTO TaK Ha3biBae-
MBIE pa3rpy30uHble KaMepbl UIMUTHPYIOT I03BOHOUYHUK Ocupuca [Ixen. Most yBepeHHOCTh OCHOBaHa
Ha (pakTe, KOTOPBII MHE YAAJI0Ch OOHAPYKUTh COBEPIIIEHHO CiTy4aiiHo. KaxkeTcs, s sIBIIOCh TIepBbIM
YeJIOBEKOM B MHpe, 0OpaTHUBIIIMM Ha TaKyIo CBsI3b BHUMaHue. Ha HSIX MHe OHaJ00MII0Ch POYUTATh
«KHHry MepTBbIX». §I KOHEUHO %€ 3Hajla O YeM 3Ta KHUra, HO BOT O YEM s COBEPLIEHHO HE hMesa
MIPEJCTaBJIEHUS], TaK O TOM, UYTO B 3THUX IJIaBaX >KPELlbl YIOMSHY/JIM O HEKMX CBSILEHHBIX Mpeame-
Tax U3 TOPHOTO XPYyCTaJlsl — Pa3HOBUHOCTH MPO3PAYyHOro KBapia. A B KOHIIE KHUT'M BOOOIIE OITH-
ChIBAaeTCs B BBICIIICH CTETICHU TalHbBI PUTYasl yCTAaHOBKM XpycTanbHoro [kena. «dtot Jxen Oyner
OTroHsTh HeipyroB Ocupuca, KOTOpble OyayT pacnoaraTbCsi y BOCTOUHOH CTeHbI IpoOHUIIb». Heco-
MHEHHO, UMeeTcsl B BUY HeOoJbIIoi ctond — [[3Kkel, ceJaHHbIi U3 IeJbHOT0 KPUCTAJLIa rop-
HOT'0 XpPYCTaJisi. DTU CTPOKU ITOKa3bIBAIOT OTHOIIEHHE K PELOB K KPUCTALIaM, YTO OHU UMU aKTUBHO
TMIOJIb30BAJIMCh B PA3JIMUHBIX PUTYaJlaX U OCOOEHHO OTMEUaeTcsi BaXXHOCTb TOro, uto Jlken caenaH
MMEHHO M3 TOPHOTO Xpycrans. B apyroit riaBe «KHUMHM MEpTBBIX» €CTh YIIOMUHAHUE MAarudecKoro
CKUIIETpa OIAATh ke W3 TopHOro xpycrais. Ha aToT pa3 HasbiBaeTcsi MECTO, pailoH, Ilie UM IOJIb30-
Baymvics. HazpiBaetrcst ®uHukmsi, coppemMenHsblil JIusan. Kcraru, uMeHHO TaM HaXOAMUTCS 3HaMe-
HUTHIN BaanbOek — KOMILIEKC, TOCTPOSHHBIH 13 OTPOMHBIX METaJIMTOB BecoM Ooee yeM B 500 TOHH.
Huuero noxoxero Her Hurze B Mupe. He ¢ momMompio Jin KpUCTAJbHOIO CKHIIETPA aTJIAHTOB
NOJHUMAJNCH U YCTAHABJIMBAJNCH 3TH OTPOMHbIe KAMHH?

Kpucrodep dann: «[lomydaercs, uro odnumoBka Llapckoit kamepsl peacTaBiisieT coOoi
COTHU TOHH MUKPOCKOMMYECKUX YacTuIl KBapiia. OHM pa3HO# (pOpMBI — IIECTUYTOJILHOM, MTUPaAMHU-
IaJbHON ¥ poMOouIHONW. POMOOBHIHBIE KPHUCTAIIBI — 3TO MIECTUI'PAHHBIE TIPU3MBI C MTPSIMOYTOJIb-
HBIMHM CTOPOHAMH, MPEACTABJISIONIMMHU MapaljIeiorpaMM Ha JII0O0H U3 IECTH TpaHel. DTO CIIYKUT
rapaHTHel TOro, 4To B MOPOJIE BHYTPU I'PaHUTA BBICOKOE COoAep:kaHue (pparMEeHTOB KBaplia, IOBEPX-
HOCTH KOTOPBIX I10 3aKOHY HATYPaJIbHBIX CPEIHUX YMCeJI apaJljieJibHbl HA BEpXHEW U HUKHEN CTOPO-
Hax. Kpome Toro, naxe HeOombIIasl MJIACTUYHOCTh TPAHUTHON MacChl OKa3biBaJIa OBl ,,[Tbe30HAIPSI-
KEHMe“ Ha 3T TapajuleSibHble TIOBEPXHOCTH U BbI3bIBAJIA ObI JEKTPOABIKYIIMIA MOTOK. OrpoMHast
KaMeHHasi Macca Mol ISVCTBUEM CHJIBI TATOTEHUSI IaBiiia Obl CBEpXY Ha TPAHUTHBIE CTEHBI, IIPeBpa-
11as 10C TEM CaMbIM B IIOCTOSIHHBIE JIEKTPOr€HEPaTOPhI».

HUccaenosareas n3 YHusepcureta Munnecorsl Mapk XammoHc u ero kosutera /Iaxe-
¢ppu KeliT 3asiBUJIH, YTO aTJAHThI ObLIM HHOIUIAHETSIHAMH, BCEJUBIIUMICS B YejloBeye-
ckne Teja [44]. [Insg oOmieHns U nepeABMKEeHUs OHM HMCIMOJIb30BAJU TeJieNaTHI0 U JIeBUTAa-
IHI0, a TAKKE pacrioyiarajyf BHICOKOPA3BUTHIMU TEXHOIOTUSIMU Ha Oa3e SHEPreTHUeCKUX K PUCTAILIOB,
OOJIOMKH KOTOPBIX U TIOKOSITCS HBIHE Ha JJHe BepMyrickoro TpeyroiabHuka. OHM O CUX MOP UCITYCKAIOT
ornacHele Jiyun. 1o Bceld BUIMMOCTH, C HUMU CBSI3aHbl 1 MHOTOUYHCIICHHBIE UICYE3HOBEHU S KOpaoiiei,
B 3TOM paliOHe: KUBbIe OOBEKTHI, TO €CTh JIIO/IN, KaK Obl «OCBOOOKIAIOTCS» OT CBOMX TeJI ¥ TIePEXOJISIT
B TOHKHI acTpasibHBIN MUp. Bosee cnalple JTyuu HACTONBKO U3MEHSIOT MICUXUKY, YTO MOTYT BO3HHK-
HYTb TJUTIOIIMHALIH.

AT/aHThl HPUMEHSIJIM CHJIY MBICJIH IS yIIPaBJIeHUsI aTMOC( ePHBIM JIEKTPUYECTBOM .
CKOHLIEHTpUPOBaB aTMOC(EPHOE IEKTPUUYECTBO U MpUJaBass eMy HYXKHYIO (opMmy, ¢ IOMOILBIO
MBICJIEHHOTO MpUKa3a amlaHThl OCBEINAJIH J0Ma, HAarpeBaJy BOAY, IVIABHJIN MeTaJlJl, JeUNIN
O0JIe3HH, BBIPAIMBAIN OOraThie YpOXkKau, OKPbIBasl MOJSI AMEKTPUUECKUM TOKPHIBATIOM. ATIaHTHI
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YMEJIM UCTIONb30BaTh U KPUCTAILIBI, YTOObl aKKYMYJIUPOBATh U MPUMEHSTh COMHEYHYIO SHEPrUIo
B Pa3JIMYHBIX 00JIACTSIX KM3HU. BhIpalBasim 1 UICTIOIb30BaJIM BBICOKOKAYe€CTBEHHbIE KPUCTAILIBI IS
niepefaur U300paxkeHusi U MbIcaer (aHayor TejaeBuaeHus). He MCKIIIOYeHO, YTO TaKMM CHOCOOOM
MOIJIA HAaKaIUTUBATh SHEPrHIO 3BE3/IHBIX JIyyel M YCTAaHABJIMBAThH CBS3b C IUBWIM3ALUSMU JPYTUX
TUJIaHeT.

Axanemuk K. B. KazHaueeB 3KcnepuMeHTAIbHO YCTAHOBHJL, YTO KPUCTAJI KBapua
IIPH MBICJI€HHOI KOHIIEHTPAHH OTKJINKAETCS 3JeKTPOMarHUTHbIMU HMITYJIbCAMHU, KOTO-
pble ObLIM 3aperucTpupoBaHbl npudopamu [44].

JIuteparypa [45]. YnpaBienue sHepruy npy NOMOLIM MBICJIM M YCUJIUTENN Mblciu. Mecra,
I7Ie PACIOJIOKEeHBl MUPAMU/IBI M IOIbMEHBI BHIOpaHbI He CiTy4yaiiHo. OHU SIBJISIOTCS] CBOEOOPa3HBIMU
MIPOBOIHUKAMH, COSMHSIONMMU 3eMITI0 ¢ MH(OPMAITMOHHBIM TI0JIEM, OTBETCTBEHHOU 3a pa3BUTHE
IUBWIM3aIMK HAa 3emite. Pomb nmupamup ObUla MHOTOYPOBHEBOM, & JIObMEHBI MPUMEHSIIUCH IS
TICUXOT'€HHOTO BO3JICMCTBUS Ha yesioBeka. HacTpouB fobMeH Ha OnpeAes€éHHYI0 YacToOTy, MOKHO
DOOUTBHCST TOTO, YTO YENOBEK BXOAMJI B 0COOOE COCTOSIHME TpaHCAa M HAUMHAJ M3peKaTh Mpopoue-
ctBa (MOIOOHO TOMY, KaK 3TO AenaloT Imamadbl). CaMblil MPOCTONM U HE TMOCTHKMMBIA TTPUHIIHIL
COCTOMUT B TOM, YTO ITOW caMoOil Heprue MOKHO YNPaBJSThH NpH nomomu Mmbicau. Ckasa-
HUe 00 ATiaHTuze nepBblid yrnomsHya [InaToH, apeBHerpeveckuil (punocod, KOTOpbId CBOM 3HAHUS
00 3TOil MOry4Yell IMBIJIM3ALIMH MTOTYYrII OT eTUIIETCKUX KpelioB. B «Tumee» (mpoussenenue I1na-
TOHA) TOBOPUTCSI O TOM, UTO aTJIAHThI MOIJIM TOJILKO OIHUM YIapoM 0OpaTUTh B paOCTBO BCE HE TMOM-
YMHSBIIMECS UM CTPAHBI U 3¢MJIM, HACTOJILKO MOTYYMMU CHJIAMU OHH YTIPABJISUIH.

JIuteparypa [45]. Kpucrajusl 1js pe3kn U muiaBjieHuss kamHs. [Ipu nomomu vckimo-
YUTEJHHO MICUXUYECKOW SHEPIHd, TO €CTh JIMIIb CUJIbI MBICIIU aTJIAHTH MOIJIM YIIPABJSTh SHEPrUe
Y MaTepueil Ha aTOMapHOM YPOBHE, CO3/1aBaTh MCKYCCTBEHHbBIE TIOPTaJbl, yMEHBIIIATh BEC U MePe/IBHU-
raTb OrPOMHBIE TIPEIMETHI TIPU TIOMOIIY JIEBUTAIIMY, IPH MOMOIIH KPHUCTAJIOB Pa3yIUIOTHSTH
MaTepHIo, YTO MO3BOJISIO pe3aTh U IJIABUTh KaAMHH, YTO HENOCPEICTBEHHO HCHOJIb30BAIN
MIPU CTPOUTENILCTBE METATMTUYECKUX COOPYKEHUI M B YaCTHOCTU MUpamH[. BrionHe oOBYHBIMU
ObLIM CIIOCOOHOCTH JIEBUTALIUH, TEJIETIOPTAIIMN, MATEPUATTM3ALIMH TTPEAMETOB CUJION MBICIIU ITepemMe-
IIEHMSI TI0 JKEJIAHHMIO MEX Ty TPETbIM U YeTBEPTHIM YPOBHEM U TeJlenatiu. Bee 9Tu cnocoGHOCTH OHM,
pasymeercsi, Kak ¥ Mpoure MPeACTaBUTENN OCTATIbHBIX MPEABIAYIINX Pac MOMYYMIN PU CO3JaHUM
OT CBOUX TBOPILIOB

ATaHTBl OBUIM TIPOABUHYTOM TEXHO-MarmyecKoW IMBUIIM3AIMEN U UX OOIIeCTBO ObLIO Mpo-
o0pa3oM TOro, 4to, 4to B MuU(ax M JIereHaax HaspiBaloT Ooramu. Best ux uH(pacTpykTypa Oblia
OCHOBaHa Ha MCIOJb30BAHHHM KPHCTALUIOB U O00bEKTOB HCKYCCTBEHHOrO KpHCTAJINye-
CKOTo nmpoucxoxkjaeHus1. Takxke MCIONb30BAINCH CHIIBI JIEKTPOMarHeTh3Ma cBeTa M 3Byka. I1pu
9TOM OCHOBHBIM MPUHIIAIIOM PAOOTHI BCEX YCTPOUCTB OBLIO MBICIICHHOE B3aMMOJICHCTBIE CO3HAHUS
YIPaBJISIOIIETO ¢ KPUCTALIMUECKON CTPYKTYPOH. ATJIAHTBI IOCTUINIM T€X TEXHOJIOTUH, KOIjaa yxke
MOTIJIM BBIPAIIMBATH KPUCTAILTBI UCKYCCTBEHHBIM ITyTEM ITpY MIOMOIIM cuHTe3a. Kpucranibl 0b1im
He COBCeM KaMHH, 2 HAIIOMHHAJHM KOMIILIOTEP, T.e. HCKYCCTBEHHbIN NHTEJUIEKT, HaJeJIeH-
HBII ONpeesIeHHbIM YPOBHEM CO3HaHHUs. TakuM 00pa3oM KPUCTAJUIBI — 3TO BHICOKOTEXHOJIOTMYHOE
u3zenve aTiaHToB. HekoTopele KprCTauibl ObLIM BBHIMOJHEHBI B (hopMe uepenoB. Yepena caesaHbl
U3 Pa3HBIX KPUCTAJUIOB, a 3TO YKa3bIBAaeT Ha pa3HOHAIPABJIEHHOCTh UX BO3MOKHOCTel. CoOpaHHBIe
BCE BMECTE OHH YK€ MOTYT BBHITIOJIHATh COBEPIIIEHHO APYTHe 3aJa4r HEKeJIH 110 OTAETbHOCTH. AT/IaH-
TaMu ObLIO TIOAMEYEHO, UTO pa3Hble KPUCTAJUIBI MOIJIM YIPABISTh KaKOW-JIMOO CUIION, cCOOMpast Ux
BMECTE B OKTaBbI (OIpeeieHHbIe BUOPAIMK) OHM MOIJIU BBINIOJHATH MHOT033/1a4HyI0 poiib. CoBpe-
MEHHBIE UCCIIeJOBATENI METATATUIECKUI CTPOSHUH, TaKKe 3aMETUJIN, YTO APEBHUE CTPOUTENN BCe-
I71a CBOM COOPYXXEHHUsI CTPOWIIM U3 HECKOJbKHUX MOPO/ KaMHSI, YTO YBEIUIMBAJIO SHEPrOEMKOCTb
Y MOBBIIIAJIO UX MHOI03aJavyHoCTh [45].

IIpu noMoIH KPUCTANIOB, KOTOPHIE BHITONHSLIA (DAKTHUECKH POJIb PE30HATOPOB, ATIAHTHI
MOIJII HACTPAMBATHCS HA BOJHOBYIO CTPYKTYPY KaMHs, YTO MO3BOJISIO JIETKO pe3aThb

62



A. MaranueB. «TexHonorum JOPEBHUX LMBWIM3ALIAN: TIOJIMTOHAJIbHAS KJIaJKa U pasMAr4YeHUe KaMHeN»

U IUIABUTh KaMeHb. OHU MOIJIM pe3aTh U CIUIaBJISATh Kpasi. BOJIHOBOI pe30HaHC HA aTOMapHOM
YPOBHe, [T03BOJISLI MEHATh CTPYKTYPY KaMHsI B cuTaHHble ceKyHpl. IloTom muia apyras BosaHa
1 ObLIO pe3Koe 3aTBepeBaHue chIpbix popMm. He Hano ObUIO K AaTh, OKA OHU MEJIEHHO BO3-
BpAIIAIOT CBOIO CTPYKTYpY. IIpn momomy tex xe BUOpaIyii, MOXHO ObIJIO YMEHBIIATh TPABUTAIIHIO
KaMHEH 1 3aCTaBJIATh UX JIEBUTUPOBATD.

Cy1iuecTByeT runore3a 0 ToM, 4TO B BEpIIMHE MUPaMU]] YCTaHABIMBAIN KPUCTAILIbI, KOTOPbIE
Y 3aIlyCKaJIM Ha MAKCUMAaJIbHYIO MOIIHOCTb [TMPaMU/Ibl, YBETMUMBASI BO MHOTO pa3 UX IHEPrOEMKOCTb.
B cBo10 ouepespb, yepena ciy:KuiIM CBOETO pojia KOMMYHUKATOPaMHU CBSI3U (aHAJIOTUsl — MOPTaTUBHbIE
KOMITBIOTEPBI).

JIuteparypa [46]. KpucTajubl qJist HacTpoiiku 4esoBeka. [Ipy ToM noHumaHuu npu-
POIBI KPUCTAIUIOB, KOTOPOE ATJIAHThl YHACIIEJOBAIM OT CBOMX MPEIIECTBEHHUKOB, U TOM N300MIUH
MHUHEpPAJIOB, KOTOPOE CYIIECTBOBAIO HA UX KOHTHHEHTE, ObUIO BIOJHE €CTECTBEHHO, YTO ATJIAHTHI
XOTENM BKJIIOYATh KPUCTAJLTBI B CBOM TEXHOJIOTMH, MEAUTALMKM M puTyasbl. [lemepsl, OyKBaJIbHO
BBICTJIAHHBIE KPHCTAJIAMU KBapIia, KOTOPHIMU M300MI0Baja ATJIaHTHIA HA PAHHUX CTAAUSIX CBOETO
CYILIECTBOBAHM S, CO3/1aBaJIM UAEAJIbHYIO CPEly, B KOTOPOH U JABAJIMCh MOCBSAILIEHNS IIEPBbIM aATJIaH-
THUYECKUM KpuliaM. VX 00yJasm mpoBOAXTH UCIIENSIONIME [IEPEMOHIH BHYTPH Telep, HacTpanBast
YyeJI0OBeKa 3BYKOM M YPABHOBEIIUBasi ero BUOPAIMM , aKTUBUPYS SHEPIUU B (hOPMaIHsIX Kpu-
CTaJIJIOB, TIOBBIIIAS [TPU STOM 3BYKOBbBIE U JIEKTPOMArHUTHBIE YAaCTOThl CAMUX MUHEpaoB. Beico-
KOpa3BUTHIE TICUXMUECKHE CIIOCOOHOCTH ATJIAHTOB MO3BOJISUIM UM CIIBIIIATh BUOpaImio «OMM», Kak
MY3bIKy. ATJIaHTHl YHAcleIoBaIy OOJbIMe 3HAHUS OT OoJiee paHHUX LMBWIN3AIMN U TPUPOAHYIO
MYIPOCTh APEBHUX KpHil. MHOTHE ObUTH MPSMBIMH MIOTOMKAaMH TeX, KOTO TOI/Ia MIPOCTO HA3BIBAJIH
«XpaHUTeJIMH KPUCTALIOB». Jlioner, KOTopble TepsuTd TAPMOHMIO CO CBOEH Cpefoil oOuTaHus,
MIPUBOAMIIM B TIELIEPhI, T/Ie KPHILBl HACTPAMBAIMCh HA UX «MY3BIKAIBHYIO KJIABUATYpY» (CUCTEMY
YakKp), 9TOObI OMPENeNTh, U3 KaKOW YaKpbl UCXOAT AUCTAPMOHUYHBIE YacTOTH. Ha rpo3aps Kpu-
CTAJJIOB KJIAJIUCh MOIYIIKU U3 MPUPOIHBIX BOJIOKOH (JIbHA, TPOCTHHMKA, MEXa), MALMEHT JIOKUIICS
Ha 3TO MCLEJISIoIIEe JIOKE, a KPUlla, YMElas HUCIOoJIb30BaTh SHEPTUM KPUCTAJUIOB, MOCTYKUBAs
10 HYXXHBIM KBaplIEBbIM KPHCTAJJIAM CEJICHUTOBBIMUA KAMEPTOHAMH, aKTUBHPOBAJia BUOPAIIMOHHOE
TEJI0 U TAKUM 0O0pa30M BHOBb IIPUBOAIMJIA YACTOTY UEJIOBEKA B FAPMOHUIO.

Anton JlaBpentbeB [81]. BooOiie, nHOraa Takoe ONIyIIeHHe CKJIAJbIBACTCS, YTO KYCKHU
KaMHSI IPOCTO C/1eJ1aJH MJIACTHYHBIMH KaK MJIACTUIMH U [TPUAABAIY UM JII0OYI0 (hopMY, KaKyIo
XOTEeJIH, KaK 9TOro I00MBAJIMCh MOHATHS He UMel0. TeopeTniecku, MOTyIi Kak-TO pacIilaBUTh KAMEHb,
HO OIISITh ke, TOT ke rpaHuT oT 600 rpaycoB 10 LEIbCUI0 HAUMHAET MEHATH (POPMY, U 3TO B AT~
HBIX YCIIOBUSIX, KOTOPbIE TaK ke HYKHO CO31aTh. MOKET Kak-TO 3ByKOM 3TOr0 J00OHBAJNCH, HO 5
TaKOro HUrAE He BUjes. Bepcus ¢ BbIaBIMBaHUEM B MECTaX y/laJE€HHBIX CTSIKEK camasi palloHaIIb-
Hasl, IPOCTasl U €CTECTBEHHAsl. YIIMPAETCs OHA B UJCI0 pa3MsArYeHusl KaMHs. A Belb O pa3MArYeHUn
KaMH$I YIIOMUHAETCSl B pa3HbIX UCTOYHHMKAX, XOTS1 U OY€Hb CMYTHO. U m1aBHOE 3Ta ujaes He NMpOoTH-
BOPEYUT 3aKOHAM (PU3HKH.

Mepreii Paoc [81]. Eciiu Ob1 60CCH WM «COCKM» ObLITH KPENeKoM ISl TIepeMellieHu, TO
OHM HaXOAWJIUCH ObI TI0 BepXxHeMy Kpaio. Ho OHM, HACKOJNBKO 51 BUXKY, BCE OJIMKE K HIDKHEMY psity
KJIaIKK. BO3MOXHO, 3TO Clie/ibl TEXHOJIOTMYECKUX OTBEPCTUH, Yepe3 KOTOpPbIE BU3YaIbHO KOHTPOJIH-
poBajics npotuecc muactudukanuu. Kak Tonpko Macca jiessia B HUKHHUE JIbIpbl, POLIECC MIaCTU(U-
Kalli¥ 3aBepIlaiy, YTOObl He «PacllyIaBUTh» HIKHUM, yke cChOPMUPOBAHHBIN, PS.

Nnbsa AxcenoB [81]. BoicTynbl 1 KBajipaTHble OTBEPCTUS CIIYKWIN ISl TPAHCTIOPTUPOBKH,
MOHTaXa, MOIbeMa U TIepeMeleHusT OJIOKOB, KaK yXo /ISl 3aliena M CTPONIOBKY KPAHOM WUJIH IPYTHUM
MOABEMHBIM MEXaHU3MOM.

IOpwuii BoJsoxos [81]. BoicTynbl MOMIM CTYKUTh HAMIPABJISIIONIUMU I MOHTaKa KAKUX-TO
[UKJIOMTUYECKUX 00beKToB. OrpomHble Kutarickue Meramutsl umeoT 9000 1 6000 TouH [82] ¢ Bhpe-
3amu. Kakue 51 mory crenats BbIBOABI WJIM TpeanonoxkeHusa? B pycie cBoeil runoTessl, 4YTo Mo4TH
BCE KaMEHHbIEe BBIPAOOTKH MPOU3BOAMWIINCH B TIACTUYHBIX MOPOAIAX, TO BbIpe3aTh OJOKHU B 3TOM
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Kapbepe MOIVIM KaK U3 INIMHbI WM njactuimHa. Eciu B npumMepax u3 [lepy MHOrue uccieno-
BaTeJIM MPUXOAAT K TAKOMY BBIBOLY, TO UTO MeIIaeT Cleaarh 3[ech Takoi BbIBOI? Brixomsl reode-
TOHOB M3 Heap ObUIM MO Beell ruianeTe. Konen B M3BECTKOBBIX MUHEPAIBHBIX Ty(ax — TOXE TOMY
nojaTBepkAeHusl. BeposiTHO, Bech 00beM OJIOKOB (CTPOEHUI) MM TIOPOIbI ceuac HAXOAUTCS TIOA
CJIOEM TJIMHBI B OKPECTHOCTSAX Kapbepa. fl cunTalo, 4To 3TO AOMOTOMHBIN Kapbep. Ero BeipadaThiBaiu
10 KaTakjau3Ma (MM MeXJy €ro srarnamu). A BOT pa3Mep METaJuTOB HATAJIKMBAET HA [JBE MBICIIM:
3TO JieJIaJiv He JTIOIH.

EBrennii Bopoones, akagemuk PAH [101]. M1 3Haem, uto kaxapie 200 MTH. J1eT Ha 3emie
MIPOUCXOIAT TIOOAbHBIE KaracTpodbl ¢ Mcye3HoBeHHeM, 10 80 mpoiueHToB (ayHbl U (DIOpBHI,
¥ TIOCTIe/IHee Takoe ObUIO Ha TpaHMIIe F01ieHa, Bcero 30 MITH. JIeT Ha3aj B pe3yJbTare MaJeHus oue-
peaHbIX acTepousioB. bosee Mesnkue HapylleHusl KU3HU Ha 3emiie B BUjIe MajeHHUs] MEJIKHUX acTe-
POMIIOB M COMYTCTBYIOIIMX UM 3€MJICTPSICEHUI, BOJH I[yHAMH, U3BEP)KEHHUAM BYJKAHOB, HATOHOM
1 HaBogHeHusimu coctaBwiiv 100, 41 u 21 Toic. eT. Bo3MokHO, TpeBHME IMBUIU3AIUY, 3HAS O TAKUX
LUKJIaX U Kejlasg u30exaTh MX IOCIEICTBUIA, U CO3AJIM 10 BCEH 3eMIIe CETh TOHHENEN U ITOI3EM-
HBIX COOPYKEHHUH, YKPBIBIIKCH B HUAX, YTOOBI HE 3aBUCETh B CBOEH JESTEILHOCTU OT IPOUCXOSAIIETO
Ha MOBEPXHOCTH.

Anexceii [lynapes [104]. Bocchl BcTpevaloTcsi Ha TpaHUTHBIX OJ10Kax oueHb 4yacto B [lepy,
JOCTaTOYHO 4acTo B VIHaMM (B OCHOBHOM, B I0KHBIX IITATax), HEYacTo B Erunte, u peako B Jpyrux
crpanax. Hanmpumep, B Mekcuke, ['periu, M3pawie, JIuaHe 51 He cTaKuBascs ¢ 60ccamu, HO B 3TUX
CTpaHax TPaHUT, KaK CTPOUTENIbHBI MaTepuall, He PacCpOCTPaHEH, XOTs ObLIbIe TEXHOJIOTUH 00pa-
OOTKH, TPAHCIIOPTUPOBKHM M YCTAHOBKHM METaJMTOB BechbMa Brieuanistiony (BcnoMHuM 800-TOHHbBIE
6moku BbaanpOekckoro Tprutona wim 600-ToHHBIE OJIOKW TOHHEIS 3amaHoOu cTeHbl Mepycannma).
BeposTHO, OHOI U3 MPUYUH OTCYTCTBUSI OOCCOB B 3THX CTpaHaX MOIJIO ObITh TPeOOBAHNE MECTHBIX
«IIPOTOKOJIOB» 0OPaOOTKM KaMHsI, YTOOBI «OOCCHI ObLIA HE TOJIBKO CTECAaHBI, HO U TIIATEJILHO 3ar10-
JIMPOBaHb». ITa (hpa3a U3 MPUBEACHHOTO pa3jesa Bukuneanu, noxaiyi, siBiAsSeTCs] €IMHCTBEHHOM
KOPPEKTHO chOpMYIMPOBAHHOM TaM Ujieell MPUMEHUTEbHO K OoccaM. OYeBUHO, YTO «UCTUHHBIC
HATEYHUKW», KOTOpbIe BcTpevaiotcs B [lepy, sSBISOTCS pe3yJabTaToM HCHOJIb30BAHUS «IJIACTH-
JIMHOBOI1» TEXHOJOruM . BUITHO, YTO BCe BHICTYIIB HA KAMHSIX pa3HbIX 00beKTOB B Ilepy (He Besze
rpanut, B CakcailyamaHe — cepblii IIeCYaHUK ) c(DOPMHUPOBAHBI MPSIMO BO3JIe HYKHEW KPOMKH OJIOKOB,
co3JaBasi OUIyIlIEeHHe HATEUHUKOB MTPU «3aCThIBAHUM» PAa3MATYEHHOr0 TEKyYero KaMHs.

[Ipexnae Bcero, CTAaHOBUTCS TIOHSITHO, YTO JpeBHeNepyaHcKas IUBUJIM3AIUs 00Jaaaja
HEKHMH annapaTtamu, ClioCOOHBIMU OT MOHOJMTHOHN I'PAaHUTHOW CKaJIbl «OTpe3aTh» (Kak HOXKOM
KyCOK Macina) OJIOKH JIIOOBIX pa3MepoB, TOIMHBI U (DOPMBI TaK, YTO Ha MECTe M3BJICUCHHUsT KYCKa
KaMH$1 U3 CKaJIbl OCTaBAJIACh JIMIIIb IJIaKasl TOBEPXHOCTh C TOPYAIIMMH U3 HEe POBHBIMU IJIaJKUMHU
«cockaMu» -6occamu. COBEpIIIEHHO SICHO, YTO Mbl IMEEM JIEJIO C TIPOCTBIM MPUMEPOM MaJIOl KamMe-
HOJIOMHH, TJIe TIPOCTO OBbLITM «BBIPE3aHbl» HECKOIBKO OJIOKOB ISl KAKMX-TO Hy1. [Ipu 3TOM TpyaHO
MPEJCTaBUTh, KAKUM 00pa30M, BO3/ICHCTBYS CHAPYKH Ha CTPOTO ONPE/Ie/ICHHBIN CJION B TONIIE CKAJTh-
HOTO MacCHBa, MOXHO «OTPE€3aTh» POBHBIM, HIMPOKUI U HAMEUEHHBIH O (pOopMe «Il1acT» KaMHs,
U «BBIHYTb» €r0 U3 CKaJbl, OCTABHMB JIMIIb 0OCC, KaK PYIMMEHT IOC/e «pa3pbiBa» IUIACTHYHOM
BBITSITMBAIOLIENCS «ITyIIOBUHbBI», COEAUHSIOIIEHN CKaly C MEraJInToM? BeposiTHO, TOUKM NPUIIOKEHUS
«HAKOHEYHUKOB» MPUMEHSBILETOCS] HHCTPYMEHTA KaK pa3 U COOTBETCTBYIOT JIOKAIU3AIMSM OOCCOB
Ha ckaJie. « BelkitoueHue» anmnapara, BUAMMO, COIPOBOXKJAIOCH IPEKPAILIEHUEM [T0aYH UMITYJIbCOB,
MOIEPKUBABIIUX TUIACTUYHOE COCTOSTHUE «ITYNOBHHBI», TAJBHEUIIAM €€ «pa3pblBOM» M «3aCThI-
BaHMEM» €€ PYIMMEHTOB-OOCCOB KaK Ha CKajie, TaK M Ha «BBIHYTOM» Onoke. He uckiovaio, 4to
KakMe-TO armaparbl, MEHSIBIIIE CBOMCTBA KaMHsI Y MPHUBOMBIINE K TOSBJIEHUI0 OOCCOB, MOIJIH
MIPUMEHSTHCS BOOOIIE MPH «IIPOU3BOJCTBE» METAIUTOB B CTapOJIaBHHE BPEMEHA B Pa3HBIX Peru-
OHax TUTaHeThl. MHe TPYJHO MpeacTaBUTh MOsBJIEHUE OOCCOB B MPOLIECCE IMMPOKO OOCYKIAeMON
«OTJIUBKW» KaMHSI, KOrIa OOCCHI-«ITy3bIpH» WA OOCCHI-«00ION» «3aCThIBAIM» MO 2 INTYKH (Yarie
BCEro) Ha OJIOKe, WK 10 3 MITYKH B JIMHUIO MApaJUIEIbHO Kpaio 010ka. MOXHO NIPeANoNoKUTh, YTO
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00CCOB Ha KaX/10M 0JI0OKe BO3HUKAJIO NPHU «OTJIUBKe» 0ojee ABYX-TPEX, MpoCcTo OOJIbIIMH-
CTBO U3 HUX NOTOM créchiBau! [Ipy 3TOM cumTalo, 4TO «OTIMBKY» MPUMEHHUTEHHO K MerajauTaM
B LIEJIOM HaJl0 PacCMaTpvBaTh B IIMPOKOM KOHTEKCTE — KaK COBOKYITHOCTb YTPAau€HHbIX METOJOB
«(pOPMOBKM» KaMHsl C IPUMEHEHUEM PA3JIMYHBIX allapaToB U TEXHOJIOTUH, MO3BOJISIIOIUX pa3-
MAr4aTh KaMeHb. V3rotoBjieHne orpoOMHOrO KOJIMYECTBA KAMEHHBIX CKYJIBITYp (BK/IIOYas aTjiaH-
ToB HoBOro Dpmuraska), ThiCSU KOJIOHH B XpaMax 1 1Bopiax [lurepa u o6mactu v Ipyrux IieieBpoB
unmrpanHoi 00pabOTKU KaMHs1, 00bSICHUTh METOIIOM «TIOK-TIOK» HE TPEJICTABIISETCSI BOZMOKHBIM.
Bepcust «oTMBKU» KaMHS He TIOKUJAET U BHUMATEJIbHOTO uccienoBaresns ¢poproB Kponmranra.

Urops Anekceesud be3nyrpos [105]. Kypnanuct uz Maranana Urops AnexceeBuu bes-
HYTPOB COOOIIMJI O TOM, YTO MM B OKPECTHOCTSIX ropojia ObUTH OOHApYXKEHbI CTPAaHHbIE KAMEHHBIE
00pa3oBaHMs, M3yYeHHEe KOTOPbIX HABOAUT HA MBICTb 00 MX UCKYCCTBEHHOM IPOMCXOXKICHUM. YiKe
3TU OOCTOATENHCTBO MO3BOJIMIIN CAEATh MEPBOE MPEATIONOKEHHE O TOM, YTO KAMEHHbIE KOHCTPYK-
MM — €TI0 pyK YesioBeuyeckrx. Ho KTo 1 B kakue BeKa CMOT 3aTpaTUTh OTPOMHOE KOJIMYECTBO YelIo-
BEKO-YaCOB Ha COOPY’KeHHs U3 IUKJIONHYeCKOro kamHsi? Jla, yyeHsle MPU3HAIOT, YTO MHOTO
BekoB Hazaja Ha Kpaiinem CeBepo-BocToke ObLT cOBceM Apyrov KJIMMAT, TO3BOJISABIIUI OOUTATH
Ha OECKpailHUX CaBaHHOBBIX IPOCTOPAX COTHSIM THICSIY Pa3JIMYHBIX KUBOTHBIX. Ho roBoputs o cyime-
CTBOBAHHH B 3THX KPasiX Pa3BUTOM YeJIOBEUECKON IIMBUIIN3AIINY, /1 e1lle CTIOCOOHOM Ha TaKOe CTPOH-
TEJIbCTBO, OOBIYHO CUMTAJIOCH B HAYYHOU CpeJie IPU3HAKOM JIypHOTO TOHa. MeX 1y TeM, B IpeJaHusIX
MECTHBIX HAPO/IOB COXPAaHWINCh KaKMe-TO CBUETEILCTBA O MIPOILJIOM Hailero kpasi. Ectb ynomuHa-
HUE O CTPAHHBIX JIOASX, KUBIIMX B JAPEBHOCTU. Y TAWTOHOCCKUX KOPSIKOB COXPaHUJIACH JereHaa
0 TaK Ha3bIBae€MbIX «JeTAKMUX JIOAsAX» OHU XKUIM Ha BEpPIIMHAX COMOK, U3PEKa CIyCKa-
SICh K JIIOJSIM JJIS1 MEHOBOW TOprosiu. [1o npeganuio oHU yMenn padoTaTh C KAMHEM U JKEJIE30M.
Kopsiku roBopriiy, 4To OOJIBIIMHCTBO APEBHUX PUTYAJIBHBIX KOIHIA, KOTOPBIE UCTIONB3YIOTCS 10 CUX
1op B 00psiiax KOPSIKOB, UMEIOT JKeJIe3Hble HAKOHEUHUKH, KOTOphIe OB B CBOE BPEMsI BHIMEHSTHBI
y «JIeTalux oaei». TpyaHO Ha 9TOM MaTepuajie CTPOUTh KaKHUE-TO IMPEAINONIOKEHUS U JAJIEKO
uaynme BeiBojbl. Ho BOT Kakast CTpaHHOCTb — MHOTHE JPEBHHE aBTOPbI, BKJIIOYAsI aHTHYHBIX UCTOPH-
KOB, HE pa3 YIIOMUHAIOT O JIETaTeJIbHBIX CIIOCOOHOCTSIX JKUTEJIeH JIETeHAAPHOTO MaTeprKa Mojl Ha3Ba-
HueM ['unepOopesi, KOTOPBIA SKOOBI pacnioyarajcs B paiioHe 3aroiisipbsi OKOJIO CEBEPHOIO TOJTIOCA.
Heurto, mono6Hoe MeramTU4eckuM MOCTPOMKaM B OKpecTHOCTsIX Maranana, Hamten Ha Kosibckom
noinyoctpose Banepuit Hukutnu Iemun (1942—2006) — poccuiicKuil YYeHBII U MUCATENb, TOKTOP
dunocodckux Hayk. OH aBTOp KHUT U CTaTel, MOCBSIIEHHBIX TUTIEPOOPENCKOI TeMaTHKe U PyKOBO-
AWTEITb TIEPBBIX HAYYHO-TIOMCKOBBIX IKCIeqUIUI «[ urepoopesi».

Ecnu cpaBHUBATh TEXHUKY «CTPOUTENBCTBA» U MaTepUall, KOTOPBI UCTIONB30BAJICS ISl HETO,
TO TPYAHO M30€XKaTh OILIYIIEHUs CXOKECTU ITHX ABYX MECT, OTCTOSIIUX IPYT OT APYyra Ha THICSUYM
KHJIOMETpPOB. Bripouem, eciu A0MmyCTUTh Ha MTHOBEHUE PEAbHOCTh «JIeTaTeIbHbIX CIIOCOOHOCTEN»
runepOOpeIieB, TO YTO 3HAUMIIO [Tl HUX Takoe paccrosiHue? Benp sietan ke pa3 B rof IpeBHerpe-
YyecKuil Oor AToJioH (Ipo3BaHHBIN rpekamu [unepodoperickum) u3 ['pertun B ['umepOopeto?
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Puc. 46. Maranan [105]

B. H. /Iemun [105]. B ognoii u3 cBoux crareit B. H. Iemun nuier: «MoskeT Jin ObITh TaKoE,
YyTOOBI APEBHUE XUTEIM APKTHKHU BJIaJeiNyd TEXHUKOH BO3AyXOIlUIaBaHus? A modyemy Obl U HeT?
CoxpaHWJIUCh Be/ib BO MHOKECTBE N300paXeHMU I BEPOSITHBIX JIETATE/IbHBIX allliapaTtoB, THIIA BO3JIYIII-
HBIX LIAPOB CPEIM HACKAIbHBIX PUCYHKOB OHEKCKOro 03epa. ApXeoloroB He MEepPecTaeT YAUBIISTD
00MJTHe TaK Ha3bIBAEMBIX ,,KPBUIATBIX TIPEIMETOB™, MOCTOSIHHO HAXOAUMBIX B 9CKMMOCCKUX MOTHJIb-
HUKAX ¥ OTHOCUMBIX K CAaMbIM OTJaJIEHHBIM BpEMEHaM UCTOpUU APKTUKU. ClIeIaHHBIE U3 MOPKOBOTO
KJIbIKa (OTKYyAA UX MOpa3uTesibHasi COXPAHHOCTD), TU PACHPOCTEPTHIE KPbLIbsi, HE BIUCHIBAIOIIUECS
HU B KaKue KaTaJoru, caMu cOOOM HABOISAT HAa MBICIb O JPEBHUX JICTATEJIBHBIX MTPUCIIOCOOJICHUSIX.
BriocnenctBun 3T CUMBOJIBI, IEPEIaBasICh U3 MOKOJIEHU S B TOKOJIEHUE, PACTTPOCTPAHUIIUCH IO BCEMY
CBETY U 3aKPENUINCh MPAKTUYECKU BO BCEX JPEBHUX KYJbTYPaX: €TMIIETCKOM, aCCUPUIICKOM, XETT-
CKOM1, IEPCUACKOM, aLITEKCKOW, Maiisl U Tak 110 [lonuHesun».

Bsiuecaas Musun [105]. VccrenoBarenb Bsauecnas Musun B cBoeit padote «Ceiijibl, Mera-
JIUTHL PYCCKON APKTUKW» yTBepkaaeT: «[Ipuxon Tpaguimy BO3BEIEHUSI METATUTOB B MOJSIPHYIO
EBporty Mor ObITh TOJIBKO C I0ra, BO-TIEPBBIX, BCE aHAJIOTH PACIIOJIOKEHBl UMEHHO TaM, BO-BTOPBIX,
OoJibllle HEOTKY/A, T.K. CEBEp U MPOTUBOMOJIOKHBIA MaTEPUK HAJEKHO MPUKPHIT JbAOM. PaccMoT-
pUM TIOIPOOHO U3BECTHBIE KOHCTPYKIMU aHAJIOTMYHbIE CEeljIaM PACIIOIOKEHHbIE B IPYTUX CTpPaHaX.
CXO[ICTBO MX HACTOJIBKO MOPA3UTEIbHO, YTO OKAXUCh HEKOTOpHBIE ceillibl He Ha Konbckom nomyocT-
poBe, a ckaxeMm, B Illomanauu, oHM HenmpeMeHHO ObUIM Obl Ha3BaHbI JoybMeHaMu! TOYHO Takke
Y HEKOTOpble KOHCTpyKIMK cpeaHer Poccuu. Ykpaunsl, CIIIA 1 EBponbl MOXXHO € MOJIHBIM OCHOBa-
HUeM Ha3Bath ceriiamu. HanOornee cxokue ¢ celigamu 10bMeHbl pacnionioxensl B Kanane. Cam akr
HaJIM4Ms 10JIbMEHOB B BOCTOUHOU Kanaze, B okpectHocTsx ropoaa ['amudakce yausureseH. CXoncTBo
MOPa3UTEJIbHO: B OTJIMUKE OT OOJIBIIMHCTBA €BPOIEHCKUX OJbMEHOB KaHAJCKUE JIOJIbMEHBI MPe-
CTaBJISIIOT COOOI OrPOMHBIE TJTBIOBI, TOCTABJICHHBIC HA MAJICHPKUE KaMHH, IIPUYEM KOJIMUECTBO KaM-
HEl MOJICTABOK UJEHTUYHO UMEHHO ceiliaM ceBepHOU EBpoIibl — Tpu MITyKH
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Hapne:xna MapuneBckast [106]. Ilo yTBepkIeHUSM YYEHBIX, CKBO3HBIE IMPSIMOYIOJIbHBIE
MPOPE3H, KOTOPbIE Mbl BUAUM BHU3Y TUIMTHI, AENATUCH SIKOOBI JUIsSl TOCIEAYIOIEro e€ OTAeNeHUs
OT CKaJIbl: OHa JIOJKHA ObLIA CTaTh HaBepieM cTenbl. Ho Torna BbieMKa Huke Mpopesel He HyKHa,
a BIIIIe — KCOPTUT (popMy HaBepist. OObsCHEHHE MOXET OBITh JIMIIb OTHO, (DAHTACTUYECKOE: BCS
3Ta MJIMTA CO3JaBaJIach HCKYCCTBEHHO — U3 PACIIABJEHHOI0 KaMHsI, BbIHYTOIO MEX/1y IIpU-
POAHON CKAJION U IUTUTOM, KOTOPYIO OT He€ OTAeNIsUTN (caMou JJTMHHOM U3 TpeX ). bopo3aa v BeleMKU
1o OOKaM OCTaJIMCh OT ONATYOKM WM TIOIEPKUBAIOIIMX KOHCTPYKIIHM, a «CYyYKH» UTPAA KaKylo-
TO HEM3BECTHYIO POJIb B Iporiecce. Torga MOHATHBIM CTAHOBUTCSI UX OTCYTCTBUE HA COCEAHUX ILIH-
Tax. Moryio ym Bcé 310 nmpoucxoauTh B XIVBeke? OnpenenéHno, HeT. Ho HeuTo nmogooHoe OTHOCAT
K V Beky Hailleil 3pbl. 9TO Tak Ha3blBaeMblil 3aMOK Liaps Kacbsrel, ctpouBiumiics Ha ckane Curm-
pus B llpu Jlanke u He nozpenanHblid 40 koHua. CioBo «Curupusi» nepeBoauTcs, Kak «JIbBuHas
CKaJia», y e€ MOIHOXKMS €CTh JIallbl C KOT'TSIMU, M3BasiHHBIE B KamHe. B 14 cTonetun HuYero mogqoOHOro
Ha 3emuie He cTpowi, Hurde. Ha npumepe takux namsatHukoB, kak Mauy Ilukuy u Kenko B [lepy,
MO’HO 3aMETUTh, YTO MHOTA N3HAYAJIbHBIE COOPYKEHUS U3 «PACTOMVIEHHBIX» CKAaJ HCIIONb30Ba-
JIMCh BIOCIECTBHM /IS TOOBIYM KaMHS$1, KOTOPBIH TOXe IIEN Ha CTPOUTENbCTBO:

3nech (B KeHko) BUIHO, UTO KOI/Ia-TO B CKaJie OblIa C/Ie/IaHa JIECTHUILIA, & TOTOM MTPHUIILTA HOBBIE
JIOY Y BbIHY/IM U3 He€ KaMHU. Kyna onu gemmcs? Pazymeercs, Ha CTpOMTENILCTBO APYIOro COOpPY-
KEHHUsI, KOTOPOe HaXOIWJIOCh MOOIM30CTH. BOMBIION pa3HuUIell BO BPEMEHU CTPOUTENILCTBA OObsIC-
HSIIOTCSI BCE «JIECTHUIIBI B HUKYJa» M JPyre OOBEKThl, KAXYIIUeCs He Ha CBOEM MeCTe — He TOJIbKO
B [lepy, Ho u B neiionckoit Curupun. OTcioga o4epeaHor BHIBOJ 00 UX TIIyOOKOW JPEBHOCTH.
W, HakoHell, HU OfIHA U3 MU3BECTHBIX KYJIbTYpP B AHJaX, [0 KpailHEel Mepe B TEYEHUU MOCIIEIHUX
10000 ner, He Biagena MOJOOHBIMU TEXHOJMOTUAMU. MiHaue Obl MX TPUMEHSIIA MPU CTPOUTEITHCTBE
MOCEJICHUI. A CTPOWJIM U3 IJIMHBI, U3 CHIPIIOBOTO KUPIHMYA, U3 TECAHOTO WJIH XK€ BOBCE HE 00pado-
TAHHOT'O KaMHsl, Y JIMILb MCIIOJIb30BAJIM MaTepHrall, OCTABILIMICSA OT MPOIUIBIX M0X. Ta ke KapTUHa
u B Crapom Ceete — B baanbOeke u Adunoce, B Mnauu (mupamuia Bosne bomoOes) u [lpu Jlanke.

JIutrepatypa [112]. Cocku, 60CCHI, TUMKY, CIIEITUATHHO BHITIOIHEHHBIE BBICTYITHI — AKKYPATHO
3aKpyIJIEHHBIE, UCTIOJTHEHHBIE HA KOHYC WJIM B BUJIE KBaJpaTa, IPOJOJIroBaThlie U TaK Janee. ITO BCE
pas3Hble Belly. Pe3ynbTaTsl pa3HbIX AEACTBUI C KAMHEM.
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Puc. 47. CxonctBo texHosoruii Ha octpose [lacxu u B Erunre [130]

[Mpennaraercsi BapuaHT, KOTAa COCKHM SIBJISIOTCSI MOOOYHBIM siBJieHHeM. Boooie ke BhIOOp
HEBEJIMK, COCKM MOTYT ObITh NMOOOYHBIM SIBJIEHHEM, a MOTYT OBITh M CIIELMAJbHO CO3/IaHHBIMHU
9MeMeHTaMH (TYyT e — IeMeHTaMy MMOOOYHBIMHU, HO OCTAaBJISABIIMMUCS Kak crienuajibHble). OquH
Y TOT K€ MHCTPYMEHT JJOJDKEH OCTaBJIATH CJIe/Ibl, KOTOphle OymyT moxoxu. Pasmep 6occa mimm cocka
nperosaraeT ¥ COOTBETCTBYIOLIMI pa3Mep nHcTpymeHTa. Xpam 10 Hui, OnbsHTaiitam60. Heko-
TOpBIE HUIIN C COCKaMHU B IiTyOuHe. f1 Mory HacuMTaTh 4eThlpe TakuxX HUIIM. Bce cocku HaxomsTcs
B HWKHEH 4yacTH ThUIbHOM cTOpOHBI HULIL Ilo neHTpy Humm. Ha ux pacnosoxkeHue He OKa3blBaeT
BJIMsIHYME KOH(UTypaus 0J0Ka, 00pa3yolero ThUIbHYI0 CTOpOHY. Bpsia v HUIIM nenanuch crery-
QJIBHO TaK, YTOO COCKM Ha OJIOKaXx, CITyKallUX ThUILHOW CTOPOHOM HHMIII, TPUXOIMJIMCH TOYHO 1O LIeH-
TPy HMKHEH yacTy HuIlL D10 — nepBoe. Bropoe. KoHdurypartus 6;10k0B ThIITbHONH 4acTH HUII. DTO
MOXeT ObITh BaskHO. COCOK, PacCIOIOKEHHBIH CO BHYTPEHHE! CTOPOHBI YIVIa, — INTyKa WHTepEeCHasl.
370 BCE BOT K YeMY, — JaHHbIE JAETaJIU MOTYT CBUJETEIbCTBOBATH O TOM, YTO COCKH CO3JaBAJIUCh
1ocJjie yCTAaHOBKH 0JIOKOB, BLIOOPOYHO B HEOOXOAUMbIX MecTax. OHU ObUIM HE BTOPMYHBIM
CJIeICTBUEM IIaCTU(DUKALIMH, & BIIOJIHE CAMOCTOSITENIBHBIMU (DYHKLIMOHAJIbHBIMU JeTaiissMu. To, uTo,
B OCHOBHOM, OOCCBI BHH3Y, 3TO sl MOTY HOHSITh. A TO, 4TO, B [TyOMHE HUIIX €CTh OOCCHI MO IIEHTPY,
HHCKOJIBKO HE YMOJISIET CJIeYyIONIylo 00paboTKy aeKkTpoaamu. Ta jke TeXHOIOorus1, HO Mpoiie ObUIo
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BOTKHYTb 3JIEKTPOJI 10 IIEHTPY U KPYTaHYTh «4er0-TO» OTHOCUTEILHO MECTa COeIMHeHUs. B sieBoii
HUIIE ObUIO yIoOHee padoTaTh C HIKHEN YacTH.

dpucr Myagames, npodeccop [130]. Dpucr Mynnames npués u3 Henana gotorpaduio
BaJIKPBI, KOTOPasi IO JIET€H/IE UCTIONb30BAJIACH IJIsI TOTO, YTOOBI pe3aTh CKaJbl. CITyKUTeIH Xpama
TOBOPWJIM: «DTOT anmapar ObUI peAHa3HavYeH AJ1s1 o0TaunBaHus rop. Takue armapars! ObUIA pa3HbIX
pa3MepoB U Ha3bIBAIUCH ,,Bamkpa®. Takoil anmapar MogHUMAIICS B BO3AYX U JieTesl, MOAUUHSIACH
MBICTH YesioBeka. OH MOT 00TauMBaTh TOPHI, BPAIIAsiCh C OTPOMHON CKOPOCTBIO, TTEPE/IBUTATHCS TTO]T
BOJIONM M IO 3eMJIEH 1 BO3BPAIIIAThCSI 0OPATHO»

Kymeses [130]. CxonctBo ApeBHMX TeXHOJOrMi mo Bcemy mupy. MmenHo ¢ororpacpum
MOMOTJI MHE 3aMETUTh CXOJCTBO B TEXHOJIOTHSX TOCTPOWMKH E€TMIETCKMX MUPAMUJI U KaMEHHBIX
UCIIONIMHOB € ocTpoBa [lacxu: KpacHBIM IIBETOM OTMEUEHBI ClIe/Ibl 00padaTHIBAIONIErO MHCTPYMEHTA.
Pazmep u cruns cnenos B Erunte u Ha octpose [lacxu coBnagaot — puc. 47.

IIpoceccop FOpuii EBrenneBuu bBepe3kun nucan B kanre «HKU. VIcTOpryecKuil OrmbIT
umIiepun», Beieieid B 1991 roay [137]. «Hamo cka3zare, 4To 1UKJIONAYECKUE TTOCTPONKHA MHKOB
Y YIIOMHMHAIOTCS MU30IMYECKU B XapaKTePHBIX IS HAIIeTO BPEMEHU «HOBBIX» MU(pax (Hen3BecT-
Hasl BBICOKOPA3BUTAsl TEXHUKA, KOCMUYECKUE TPHIIETIBIBI U T. T1.), 0COOOTO PaCIpOCTPAHEHUS STH
CIOKETHI B JAHHOM CTydae He oy drid. CIUIIKOM XOPOITIO U3BECTHBI Kapbephl, IJIe MHKU BhIpyOan
OJIOKHU, ¥ TyTH, MO0 KOTOPBIM KaMHH TPAHCIIOPTHPOBAIIM HA CTPOMUTENIbHBIC TUIOIIAIKK. YCTONUNBA
JIVIIB JIETEH 1A O TOM, Oy/ITO MEX Ty TUTUTaMH HeJTb351 IPOCYHYTh U UTJTY — TaK IJIOTHO OHY TIOJOTHAHBI.
XOTs 3a30pOB MEXy OJIOKaMU ceilvac AeHCTBUTENIHHO HET, MPHUYMHA 3[eCh KPOEeTCsl He B TINATEIb-
HOM TMOJITOHKE, & BCETO JIMIIb B €CTECTBEHHOM JehopMaliy KaMHs1, 3aIIOJTHUBIIIETO CO BPEMEHEM BCe
e, VIHKCKas KJiaJka KakK TakoBasl JOBOJIBHO MPUMHUTHBHA: OJIOKM HYKHETO Psijia TIOATOHSIIN TIOJT
BEpXHUE, JICHCTBYs METOIOM P00 U OIIUOOK.

JIutepatypa [138]. Tpu ciocoda 06padoTku kKamHel B AcyaHe. ACyaHCKHe I'PaHUTHBIE Kame-
HOJIOMHH. 371eCh, Ha CPAaBHUTEILHO HEOOJIBIIION TUIOIAAN, €CTh BO3MOKHOCTh YBUIETh TP CIIOCO0A
10ObIYM 1 0OPAOOTKY TPAHUTA, KOTOPBIE MOKHO YCJIOBHO Pa3/e/uTh Ha:

— METOJI «YepHaHus JIOKKOM»;

— MeTof PYYHOU MONOSKKH 3yOMIaMu W JaJbHEWIIero pacKJIMHUBAHKS JIEPEBSIHHBIMU KJTU-
HbSAIMH C OOMJILHOM IMOJIMBKOM BOIOM;

— METOJI CBepJICHU I COBPEMEHHBIMH 11epopaTopamMu € JaTbHEUIIIM PACKTMHUBAHUEM WA Ke
3aKJIQJIKON B3PBIBUATKY ISl OTAEICHUs MACCUBOB
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Puc. 48. Acyan [138]

Jluteparypa [142]. BuOpannonnbie Bo3aeiicTBusi. Bo3neiicTBus ynpyrux KojeOaHWit
Ha TPYHTHl ¥ TOpPHbIE MOPOJIBl IIPY OINPEEJICHHBIX YCIOBUAX MPUBOAAT K U3MEHEHMIO UX CBOKCTB
u coctosinus. LInpoko u3BecTHbI 3P @PEKTH YIUIOTHEHH S, TIOJIHOM WJIA YACTUYHOM MOTEPU MPOYHO-
crtu nopoz. [Ipu Bo3zeiicTBUM yHpyrux KojieOaHWid B BUOPAIIMOHHOM peXUMe Ha TOpPHbIE TIOPObI
B IOCJIEHUX MOTYT BO3HHMKaTh: pa3pylleHHe CTPYKTYPbI, 00yCJIOBJIHMBaIOllee N3MEHeHHe
HX NPOYHOCTHU M Iepexo] B APYroe COCTOSIHME ; IepeyKiagKa 4acTHll U CHUKEHUE TIOPUCTO-
CTH, Be[lyllMe K U3MEHEHUIO TUIOTHOCTH TOpOoAbl. DPQEKT YIUIOTHEHHS IO IeHCTBUEM BHOpau
HAIJISIIHO TIPOSIBIISIETCS HA TIECUYaHbIX TPyHTaXx. B KauecTBe OCHOBHOW XapaKTEPUCTUKU BUOpalu-
OHHOTO BO3JEHCTBUS Ha T'PYHTHI, OMpelessioniell BUOPOYIUIOTHEHUE, IPUHUMAeTCs KojeOaresb-
Hoe yckopeHue. [Ipy 3a1aHHOM 3HaYeHHH KOJIeOaTesIbHOTO YCKOPEHUs MPOLEeCcC YIUIOTHEHUS I'PyH-
TOB pa3BUBAETCs B TEUEHUE HEKOTOPOIo MPOMEXKYTKA BPEMEHH, KOTOPbI 3aBUCUT OT (PU3MUECKUX
CBOJCTB Y I'PaHYJIOMETPUUYECKOTO cOCTaBa IrpyHTa. C yMEHBIIEHUEM Pa3MEPOB YACTUL BpeMs yILIOT-
HeHUs Bo3pactaer. IIpeenpHoe 3HaueHNe OTHOCUTENIBHOTO KOJIE0ATeIbHOTO YCKOPEHHU ], HUKe KOTO-
POro He MPOKMCXOAUT TMPOLIECC YIJIOTHEHMsI, Ha3bIBAETCs MOpOroM BUOpoymioTHeHus. Eciu B mac-
CHBE COAepKaTcs TecyaHble MOPOAbl, TO JAJsl BHOPOYIIOTHEHUsI BaXKHO HAIMYME CTaTHUECKOU
Harpy3ku. B ciydae Harpy:xeHHOro MaccuBa BUOpPOYIUIOTHEHHE OyJeT MPOMCXOAUTh TOJBKO TOT/A,
KOTJa IUIOTHOCTh TPYyHTa Oy/IeT MeHbIlle ee HEKOTOPOH MaKCUMAIbHOW BEJTMUMHBI (MaKCHMabHasI
CTPYKTYpHasi INIOTHOCTb, 3aBUCSIIAs1 OT (pOPMBI, pa3MepOB U pacroiokeHus yactui). [1pu nevicteun
CTaTUYECKOHN Harpy3KH YIUIOTHEHHE HAUMHAETCS TOJIBKO TP JIOCTHKEHUN KoJieOaTeIbHbIM YCKOpe-
HHUEM OITPE/ICIEHHOTO MOpora BUOPOYIUIOTHEHMSI; NP MOBBIIIEHNH KO0J1e0aTeJIbHOr0 ycKope-
HUs (BbIllIe IOPOTOBOro) BO3HHKAET CHayaja ObICTpoe, a 3aTeM Me/JIeHHOe YIIOTHEHHe .
B 3aBrcuMocTH OT mTapaMeTpoB BUOPAIIMOHHOTO BO3/IEHCTBHS HA TIIMHUACTBIE TPYHTHI M3MEHEHUE UX
MIPOYHOCTH CBSI3aHO CO CTaAMSIMU: UCXOAHOUN TPOYHOCTH, IOHUKEHHOM IPOYHOCTH, NIEpexoa B pas-
AKMKEHHOE (IUIbIByHHOE) cocTosiHue. CTaguM pas3jivyaloTcsl Ka4YeCTBEHHbIM COCTOSIHUEM, KOTOpPOE
onpefesseTcs KpUTHUECKUM KoseOaTeIbHbIM yekopeHneM. Kpuriueckum KosieGaTenbHbIM YCKope-
HUEM Ha3bIBa€TCsl YCKOPEHHE, TPU KOTOPOM HapyllIaeTCsl CTPYKTypHasi yCTOMYMBOCTh IpyHTa. M3me-
HEHUE COCTOSIHHUSI TPYHTOB OIpENeNisieTCsl HAIMYMEM JIByX KPUTHUECKHX KOIeOaTelIbHBIX YCKOpe-
Huil. [lepBoe yckopeHne cOOTBETCTBYET I'paHMLIaM ME:XAy IEPBOW U BTOPOH CTaIUsIMU U OIIPEAEIsAeT
MUHUMAJIBHBIN TIpeJiel CTPYKTYPHOHM MPOYHOCTH TPYHTOB MPH BUOPAIIMOHHOM BO3eicTBru. BTo-
pOE — COOTBETCTBYET IPaHULIAM MEXIy BTOPOM U TPEThEW CTAJUSAMU U OIPEAEIISAET NOTEPIO CBA3HO-
CTU. XapaKTep U3MEHEHU s IPOYHOCTH TPYHTOB B IpejiesiaxX KaskI01 CTa/Iuu ONpeIeIIIeTCs CTENEHbIO
CBSI3HOCTH, JVCIEPCHOCTBIO, BIAKHOCTHIO, 4 TaKXke MapaMeTpaMu BHOparmu. BiaxHOCTb TPyHTOB
3HAQUMTEJILHO BJIMSET Ha CTENEHb MX pa3ylpoyHeHMs. Tak, eciay BIaXHOCTb IPEBbILIAET Mpeel
TEKyUYeCTH, TO NP BUOPAIMOHHOM BO3IEHCTBHM HAOMIOAAETCS MX TOJNHOE Pa3kKMKEHUE, eClU Ke
BJIQ)KHOCTb MEHBILIE Ipefiesla TEKYYECTH — TO pasMATYeHUe Pa3InyHOW CTeleHW. B 3aBucrMMocTH
OT BJIAKHOCTY M3MEHEHMS] MOTYT IIPOTEKATh B TPU CTa/IMU; B TEKyUei, MJIACTUYECKON U MOTYTBEP-
IO KOHCUCTEHIIMU TJIMHUCTHIX TpyHTOB. [Iprdem repBoy CTaanuu COOTBETCTBYET U30BITOK CBOOOM-
HOH BOJIBI, BTOPOW — PBIXJIO CBSI3aHHOM BOIBI, a TPEThEH — MpeoOpazoBaHue (PU3MUECKH CBA3AHHOM
BOfbL. [Ipoliecc THKCOTPOIHOTO pa3ynpOYHEHH s NIMHUCTBIX TPYHTOB MOXHO OOBSICHUTH CIIEAYIOIIIM
oOpazoM. YacTunbl HOPOAbI B pe3ybTaTe BHOPALMOHHOTO BO3/1€eMiCTBHS HA Hee NPUXOAST
B KoJslebaTebHoe ABU:KeHue . [Ipy KonebaHny 4acTul] BOZHUKAIOT MHEPLIMOHHBIE CUJIBI, TIPOTIOP-
[IMOHAJIbHBIE UX MACCe U KOIeOaTeIbHOMY YCKOpPEeHUI0. Tak Kak IPyHT CJIOKEeH YaCTUIIAMU Pa3TMYHbIX
pa3sMepoB M Macchl, MHEPLIMOHHBIE CUJIbl HEOJMHAKOBB B Pa3HBIX MECTAX, U M0 KOHTAKTaM YaCTHIL
BO3HUKAIOT IEPEMEHHbIE PACTATMBAIOIINE U CKUMAIOIIYE HanpsikeHusl. B ciydae, koraa 3ty Hanpsi-
KEHMS MPEBBICAT MPEAE CTPYKTYPHOW MPOYHOCTH, MPOUCXOAUT Pa3pyllIeHUE CTPYKTYpbl IPYHTA.
[TpuarHOM pa3pylieHus MOTYT OBITh SIBJIEHHE «YCTaJIOCTH» TPyHTa B HanOosiee cnadbIX MeCTax v CHU-
KE€HHE TPOYHOCTH.
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OCHOBHBIMH XapaKTepPUCTUKAMHU, ONPEACISIIOIIUMHE MepeXo[] TPYHTOB B TUKCOTPOITHOE COCTO-
sIHUE, SIBJISIIOTCSI MHTEHCUBHOCTh BHOPAIIMOHHOM HAarpy3kd W KPUTUYECKOE BpEeMsi BO3JEHCTBUS
10 Havasa pa3pylieHns CTPyKTYPHBIX CBSI3€l MTPY MOCTOSTHHON MHTEHCUBHOCTY BO3/IeHcTBHS. Takum
00pa3oM, BbI3bIBATh THKCOTPOIHIO U TEM CaMbIM YIPABJATh COCTOSIHHEM MacCHBOB IPYyH-
TOB MOKHO H3MEeHeHHeM HHTEHCUBHOCTHU 1 BpeMeHeM Bo3eiicTBusi . [1py 5ToM HeoOXoqumMo
TaK)Ke YUUTHIBATH, YTO XapaKTep BO3AEHCTBHS BUOPALIMH HA TPYHTHI B 3HAYUTEIbHOM CTETIEHH 3aBU-
CUT OT crioco0a BO30YkKICHUsI KOIeOaH!d B HUX, a TAKKe OT TIIyOWHBI UX 3aJIeTaHusl.

B omimmyue ot cratrueckoro BO3AENCTBHS, IPU KOTOPOM IMPOIIECCHl pa3pyIIeHHs 1 BOCCTAHOB-
JIEHUSI IPOYHOCTU MOTYT IIPOUCXOIUTD C OMHAKOBOUM CKOPOCTHIO, TIPH BUOPAIIIOHHOM BO3JEHUCTBUM
CKOPOCTb Pa3pyIlIeHUsl MPEBHIIIAET CKOPOCTh BOCCTAHOBJIEHMs. B cilydae COBMECTHOrO NEWCTBUS
BUOpAIIK ¥ TIEPEMEHHOTO AaBJICHHsI 3HAUMTEIbHOE TUKCOTPOITHOE Pa3ylpovYHeHre opoy] HaOoa-
eTCsl C YBEJIMUEHUEM X BJIQKHOCTU M MHTEHCUBHOCTHU KoJieOaHmid. YacTuiHas WM TIOJTHASI TOTepst
MPOYHOCTH TPU TUKCOTPOIMH MPOXOOUT MOCIIEA0BATEIbHO TPU 3Tara; TBEPAbI I'PYHT — IIACTUY-
HBI — pa3KXyKkeHHbIA. [Ipu BOCCTaHOBJIEHUU CTPYKTYPHBIX CBSI3€H MOBBIIIEHUE TIPOYHOCTH TPyHTA
MIPOUCXOIUT B OOPATHOM MOPSI/IKE, HO TIPH 3TOM MPOYHOCTh YK€ He JOCTUTaeT MepBOHAYATbHOM.
ITO MPOUCXOAUT Yallle BCEro MOTOMY, YTO TIOC/Ie TIEPBOHAYAIBLHOTO pa3pylIeHHs CTPYKTYPbl IPYHTHI
HaOyXaloT U MPOUCXOMsIIAst aicOpOLst BOABI Ha TIOBEPXHOCTH MX YACTHUI] IPUBOAUT K CHUKEHUIO
npouHocty. [Ipu HabyxaHuu rpyHTOB pa3BuBaercs aasnenue 1o 1,0—1,4 MIla. TukcorponHoe pasy-
IIPOYHEHNE TPYHTOB IPOUCXOAUT MPH COAEPKaHWU IIIMHUCTBIX YacTUull He MeHee 1,5—2%.

JI1060Bb 3Be3a1Ha 0 1ocTIReHNsIX XaHca VieHHu n Opucra Xnaanu [143]. Kumaruka —sto
Hayka 0 (popMOOOPa3yIOIINX CBOWCTBAX BOJIH, HO B HAYYHOM MUpPE, JaHHBI TEPMUH HE yIoTpeos-
etcs. «Xanc Menny, mBefnapckuil yueHslii 3anevatyien Ha (pOTOINIEHKE BO3/AeficTBHE 3BYKOBOI
BOJIHBI Ha pa3fMuYHbIe BEIECTBA — MECOK, BOAA, IIMHA, PACCHIIIAHHBIE HA MOBEPXHOCTU CTAJILHOU
TUIACTHHBI, TIO]] BO3JCUCTBUEM KOJIeOaTe IbHBIX IBUKEHUH pa3InIHON YaCTOTHI, OHU IPUHUMAITH YTIO-
PsIOYeHHbIA prCYHOK. CJIOXHOCTh PUCYHKA 3aBHCEa OT YaCTOTHI BOJIHBI, YE€M BBIIIIE YaCTOTA, TEM
CIIOKHEE PUCYHOK, HOMYUeHHHI OT BO3AEHCTBIA 3BYKOBBIX BOMH. XaHc MeHHH mpoomkan padory
HeMeLKOoro yuéHoro dpHcera Xnagau (1756- 1827 rr.). YuéHslil IpoBOIMIT SKCIEPUMEHTHI BO3/IEH-
CTBUSI 3BYKOBBIX BOJIH Ha KaIlIM BOJbl, 1 BHOBb M BHOBb MPHUXOIWJI K BBIBOLY, YTO HA HEOpraHuve-
CKYIO M OPTaHMYECKYI0 MaTepuio JEWCTBYIOT OJHU U T€ K€ 3aKOHbI FAPMOHUYECKON OpraHu3aIlvu.»
pa3paboTan TeOpHI MHUPOBBLIX FTAPMOHUK, BO3pOXk/as 3a0HITYI0 HAyKy 00 0OepToHax (rapmo-
HuKax). Kaitzep uccienoBan 3akOHOMEPHOCTH, JIeKalllue MEexk/1y 3BYKOM M 4uciIoM. Beicota ToHa
U JUTMHA CTPYHBI HAXOSATCS BO B3aMMOCBSI31, — yKa3biBasl Kaiizep, To ecTh KauecTBO MOXKHO BHIBOAUTD
u3 konmuectBa. Teopus Kaitzepa yTBepkaaer, YTo MPUHIUIT COOTHOIIEHHUE EJIbIX YMCeNT SBISIeTCS
OCHOBOH HE TOJIbKO MY3bIKH, HO 1 MHOTUX HayK (XuMwusi, (pU3MKa, aCTpOHOMUS, U J1p.). [To MHEeHuIO
Kaiizepa, Te ¢popMbl B Tprpofe, B KOTOPHIX IPUCYTCTBYIOT FAPMOHUYECKHE COOTHOIIEHUS B BOCIIPH-
SITUM YeJIOBeKa, CUUTAIOTCS Oosee KpacuBbiMU. COOTHOIIICHHS, OCHOBaHHbBIe Ha OKTaBe (2:1), kBapTe
(3:2), Tepuuu (5:4) oTMUaTC 0coO0 copazMepHOCThI0. CoracHble «rapMOHUYHBIC» KOJICOAHHUS
00pa3yIoT rapMOHUYHBIE YACTOTHI, YTO MPUBOIUT K MPUTSKEHUIO CyOATOMHBIX YaCTHII APYT K JPYTY.
Oo6HapysxeHHbII KyIieeBbIM 3JIeKTpOMarHUTHBIN aHasor (puryp XiaIHH, TOBEPXHOCTD JIEKTpOMar-
HUTHOTO Pe30HATOpa, YYBCTBUTEIHHOTO K OMHOMY U3 3JIEKTPOMAIHUTHBIX MapaMeTpOB, MO3BOJISIET
NOJTyYaTh pa3HoIBETHbIE (pUurypsl. BHyTpeHHsIs1 9Heprus paaroagupa, npeodpasysch B JEKTpHUe-
ctBo (CBY-kosnebaHust) MOpokaaeT reoMeTpruieckyio (popmy (Mojy) KoneOaH!! pe30HAHCHOTO Tpe-
oOpazoBatensi. «Marvsi» OpHaAMEHTOB 3aKJII0YAaeTCsl B CBOMCTBax pagnoddupa. YeM Bblllle yacTtoTa
BUOpaINiA, TeM cloxHee (POpPMBI, a HEKOTOpblE M3 HUX MMEIOT Mojio0re OpHAMEHTaM, MaH/ajlaMm,
Kpyram Ha ToJsix.

Bap6apa Xupoy ucrons3oBaja 3epKajio, aKyCTHIECKYI0 CUCTEMY U JIa3ep, YTOObI [TOKa3aTh, KaK
BUOpHpYIOILiee OT Pe30HAHCA IBYX OTAEIbHBIX YacTOT 3ePKaJIO OTpaKaeT JIa3epHbI JIyd, Ha SKpaHe.

JIuteparypa [144]. Pa3msirueHue kaMHsi ¢ moMombl0 3Byka. Kak jgenamuch poBHbIe
TUIOCKYE TIOBEpXHOCTH ? TeXHOIOTMsI COBEPIIIEHHO OUYEBHU/IHA, HO OHA TPeOOBaIa pa3MsryeHHsi KaMHSI
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10 TECTOOOPa3HOTO cocTosiHUA. KaMeHb pazmsiryaics u pe3ascst 4eM-To BpoJe Y3Kou JuHerku. [1pu
9TOM JieBasl (OTpe3aemasi) 4acThb pa3Msrdaiach Ha BCIO TIIyOWHY, a MpaBas Ha OYeHb HEOOJBINIYIO
1yOrHYy. DTO MOHSATHO MO TOMY, UYTO CJieBa KaMeHb OIUIBIBAJI, a CIIpaBa HUKAKOTO OILIbIBAHUS —
POBHast TOBepXHOCTh. OYeHb MOXOkEe Ha TO, YTO OJHOM M3 NPUYUH Pa3MsrdeHusl KaMHsl ObLI
caM HHCTPYMEHT, KOTOPbIM KaMeHb pe3aJicsi. Co3aaBa Kak Obl JIMHEHHBIN OYar pa3MsrdeHus.
Kycku kamHsI ¢ TecToOOpa3HON KOHCHCTEHIIMEW ClieBa YOUPAIUCh KaKOM-TO JTonaToukor. OTINYHO
BUJIHO, UTO TMOCJIE TOT0, KaK ObUIa yOpaHa 4yacTh ¢ HEHYKHOM CTOPOHBI, KAMEHb ITPOJIOIKAT OTIHIBATD,
MEXJ1y TeM, TIOCJIe TOro Kak ObLT yOpaH pesKyIrii MHCTPYMEHT KaMeHb 3aTBepaen cpasy. Pesiome:
TEXHOJIOTHUS1 Pa3MsIrYeHHs KaMHSI CyIIeCTBOBajia. Ha MHOTMX KaMHSIX MMEIOTCSI BHICTYIIBI CBOETO POAa
©0CCHI WJTH «ITMMITb» B HKHUX YaCTSIX. DTU MUMITHI Cpa3y MPUBJIEKIM MOE BHUMaHue. HyX/1bl B HUX
HET, a YTOOBI JOOUTHCS TaKUX (PUTYp CKaJbIBAHUEM KaMHsI HaJIo Yepecuyp MHOTO Tpyna. PaGoTHUKM
UJIYT 110 MyTH SKOHOMUHM ycrinil. Ho ecim 3TH «uMIibl» He pe3ynbTaT TPyJIoB, a HA0OOpOT — JIeH!?
Ecnm ncnionb3oBasioch pa3MsirdeHre Kamasi, To Bc€ noHsATHo! KaMHu pa3zmsiryaauch HHCTpyMeH-
TOM, BHEJIpsIeMbIM B TOJIILY KaMHs1. Pa3MsArdyeHHbli KaMeHb Bes ce0sl Kak 00BIYHOE TECTO — MpU-
JIMTAJT K MTHCTPYMEHTY M NPH BLIHUMAHUM MHCTPYMEHTAa M3 KaMHsI TSHYJICS 3a HUM, o0Opa-
3ysl XapaKTepHble «IIIMIbI». IHCTpyMEHT B MHbIE KAMHH BBOIWJICS] M BRIHUMAJICS] HEOMHOKPATHO.
Bo3mosxHO, uTO pazmMsryaronuii 3¢h¢eKT pacinpocTpaHscs BBEPX OT MHCTPYMEHTA — CJie/Ibl BUAHBI
TOJIKO B HWKHUX YacTsX KaMHed. XOpOIIO 3aMETHO, YTO KaMHU B TECTOOOPAa3HOM COCTOSIHUM
cJierKa MPHUIABIMBATIMA — OHU BBICTYMAIOT OT YPOBHSI CTHIKOB KakK IMY(PUMKU U TPH ITOM OIUIBIBAIOT
B CBOEH HIDKHEH yacTu. Pe3iome: TeXHOJIOrisI pa3MsArdeHusi KaMHs He IPOCTO CyI[eCTBOBAJIA,
HO M IIHPOKO HCHOJb30BaNach. Tak B 4eM ke BBICOKME TexHonornu apeBHux? To, uyTo crnocod
pa3MsAryeHusi KaMHsI HbIHE YTepsiH He JIOJKHO BBI3BIBATH ynuBiieHUs. CekpeT MHAUKCKoro Oynara,
K MpuMepy, ObUT POYHO 3a0HIT K 18 BeKy M 3aHOBO OTKpPHIT B 19 Beke. Hy cornacen, mpousBoa-
cTBO Oynara Hempoctoe camo 1o cebe. Ho Benp ectb u Oosiee Oqvo3HbIe MPUMEPHl YTEpU TEXHO-
noruid. B aHTHYHBIE BpeMeHa Ha HEKOTOpOe BpeMsi ObLT YTEpsiH yX BOBCE HE3aTEHJIMBBHIA CEKpeT
n3ruda ocok sl oommBKY cynoB! COTHHM THICSY JIET Ha3a/l KAMHU MCIIONB30BAJIMCh KaK MHCTPY-
MeHTHl. Ecni BuOpaimm ObICTpO HAapacTaloT U CUJIbHBIE, TO 9TO KaMeHb C «BBICOKOI» BHOpaIyei,
T.€. OH 00/1a/1aeT KONeOAaHUSIMU, KOTOPBIe OBICTPO PACCEMBAIOTCSI U KOTOPBIE OYAyT OBICTPO IEUCTBO-
BaTh B JIIOOOM 3aKJIMHAHUY, JJIs KOTOPOTO BbI 3aXOTHUTE ITOT KaMeHb MCIONIb30BaTh. Eciin BuOparum
Me/IJIeHHBIE, CTIOKOMHBIE, TO 9TO KAMEHb C «HU3KOW BUOpaIye» U UCTOIb30BaTh €ro Ha/I0 MO-JIpY-
roMy. DTH JISHCTBUS HYKHO BBIIIOJIHSTH CO BCEMH KaMHSIMH, KOTOpPBIE BbI MTPEATIONaraeTe UCHolb-
30BaTh B Maruu. CBOMCTBA KaMHEel 3aBUCSAT OT UX aTOMOB. A KaX[blil aTOM U3JTydaeT ocoOyio BUO-
patmio. Jloka3ateabCTBO TOMY — LIBET KaMHS: K MPUMEpPY, MaJIaXuT 1 OUPI03a COCTOSIT U3 aTOMOB
Me[H, OTHAKO MaJIaXWT 3eJIeHbli, a Oupio3a roaydas. ITo 03HAYaeT, YTO UX aTOMbI H3JAIOT pa3-
JH4Hble BHOpanuu. Oco3HaeM Mbl 3TO WM HET, OJHAKO €CJIM MbI TIOCTOSIHHO HOCUM KaKOW-JIM00
KaMeHb, OH OKa3bIBaeT Ha HAC BO3/ICHCTBHE — Ha Hallle (PU3NIECKOe, SMOLIMOHAIIBHOE, MEHTAILHOE,
aymeBHoe coctosinre. Ho kakum oOpazom? Jleno B TOM, UTO B KQXKAOH KJIETKE YeJIOBEYECKOro Opra-
HU3Ma COIEPKUTCS JIBAa aTOMa KBaplia, KOTOpble MONIEPKUBAIOT OPraHU3M B Xopolel ¢opme, To
€CTh B COCTOSIHUM 3/I0POBbS1 1 TAPMOHUH, TIO T€M K€ MPUHIMIIAM, 4TO U romeonatus. CoOCTBEHHas
BUOpAIINsl aTOMOB KaMHS «IOJICTPauBaeTcsi» (TO €CTh BXOAWUT B Ty Xke ha3y) 1o BUOpalUM STHUX
aTOMOB KBapliia. JHEeprusi — 3T0 KU3Hb. be3 eJpl YeIoBeK MOXET MPOKUTh HECKOJIBKO Hellesb, 0e3
BOJIB — HECKOJIbKO JHel. be3 sHeprum — He Oosee mapsl ceKyH/1. Kaxaplil aJIleMeHT MaTepruaibHOTO
MHUpa OKpYKeH BUOpauusMu. 3ByKH, I[BeTa, CBET, MUHEPAJIbl, IIPEIMETHI, YeJIOBEK — BCe B MHpe
’KHBeT B BUOPaNMsAX Pa3jiMyHON 4acTOThl. MeX 1y IByMs SHEPreTHUeCKMMHU TOTOKaMU BO3HU-
KaeT B3auMozeicTBre. Takum 00pa3oM, KOrjaa Heprust KBaplia HajlaraeTcsi Ha SHepruio AparoreH-
HOT'O WJTM TOJTY/IParolieHHOTO KaMHsl, KOTOPbIN YeJIOBEeK HAUMHAET HOCUTD, M3 3TOTO COI03a POXKIAETCs
a0COITIOTHO HOBast BUOpaIoHHast cuiia. KaMeHb ¢ KpUCTaJUIMYecKOl CTPYKTYPOM — 3TO CBOETO poAa
MIPUPOIHBIA TIPOBOJHUK IEKTPOMATHUTHOM Hepruu. Kaxaplil SJIeKTpOH MpU ABUKEHUU CO3IAeT
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SHEpPreTUyecKoe MoJie, MI03TOMY IEKTPOMAarHUTHAsl SHEPrusl MOCTOSIHHO TeyeT B KaMHe. YesoBeue-
CKOE€ TeJI0 (PyHKIIMOHUPYET TOUHO TaK ke!

73



A. Maranues. «TexHojoruu JOPEBHUX LlI/IBVUll/I'SLlL[I/II(UiZ IOJIMTOHAJIbHAA KJIaJKa Y pasMATr4CHue KaMHe»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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