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AHHOTaAIMA

ABTOp CcopMynMpoBan KpUTepUid TNHpPaMHUIBl U BBISBUJI
HECKOJIBKO BMJOB. Pacnpocrpanensl mupamuiel: B Erunre -
rpaHeHble, B Mekcuke — cryneHdarble, a B Poccuu HECKonbko
PaHHUX BHUJOB, Cpeld HUX — MHOTONMKOBBIE. UX cozpareny,
TIpeACTaBUTENN APEBHEN LIMBUIU3ALIUH, COYETATN IPUPOAHBIE (DOPMBI
¢ pykotBopHbiMU. Ha mpumepe Axytun, Cubupu, Ypana nokazaHo,
YTO MHOT'OIIMKOBBIE NTUPAMUIBI OPUEHTUPOBAHBI 10 TEKTOHUYECKUM
pasniomMam | 1o ctopoHam cBeTa. OHM 00J1aAaloT YCHIIEHHEM 3BYKOBBIX
BOJIH, OJIM3KUM K npaMuiaM ['u3bl. BerauciieH ux Bo3pacr.
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Ha 00.J10:kKe

BepxHuit psg, cieBa HalpaBo:

— rpanuTHbld roponok Illup B Vnaxan-Cuc, fkyrtum, Bun
CBEPXY, MHOTOIMKOBBIE TMPAMUABI OTKJIOHEHBI Ha 12 — 15 rpa-
JYCOB OTHOCHUTEJIBHO CEBEPA, MO 3TOMY OTKJIOHEHHIO MOKHO
yTBEPXKAaTh, YTO OHU JOMOTOIHbIE, UM Oostee 12,5 ThIC. JieT;

— ropa «[lepwsi» B mapke «Kpacnosipckue CTonOb», OTKIIO-
HEeHMe 40 15 rpasycoB OTHOCUTENBHO OPUEHTALIMN HA CEBED;

— yCJIOBHOE M300paxeHHe MATUIMKOBOM MUpaMuaa B Yia-
xaH-Cuc, oTkjI0HeHue B 12 — 15 rpasycoB OTHOCHUTENIBHO OpH-
EHTallUM Ha COBPEMEHHBII CEBEP.

Cpennuii psi:

— MHOronvkoBast upamua «[lepps» mapk «KpacHosipckue
CTOJIOBI»

— MHOTOIMKOBas Nupamuaa, Yinaxan-Cuc, JAkyrus,

— NATUNHAKOBAs Mpamuaa, Yiaxan-Cuc, dkyTus;

HwxHuit paa:

— MHOTOMNMKOBAs MIMpaMu/ia ¢ YeJI0BEKOOOPa3HbIMU MeTaju-
tamu, Kucwsax, SAxyrus;

— KpacHasi 30Ha — MH3epckue 3yO04aTKu Ha TEKTOHUYECKON
kapre, FOxHb1 Ypair;

— MHOTOIIMKOBas nupamua, benokypuxa, Anrai.



BBenenune

ITpo nmupamuael B Erunte u Mekcuke Tak MHOTO HarmcaHo!
Jla 1 mpo gpyrue rpaHeHble U CTyNeH4YaThle MUpaMU/bl B pas-
HBIX CTpPaHaX MHUpPa MHOTO€ U3BECTHO. A 4YTO K€ IPO NMUPAMUIBI
B Poccnn? O HUX Tak:ke OYeHb MHOT'O MUIIYT, HO TOJIBKO O CIIO-
pax!

— Ma, 1a, MHOTO JIET BCE CIOPAT U CIIOPAT!

— B Haxoake ectp, wim Het nupamu? A bpar, Cecrpa u [Lie-
MSTHHUK ?

— Jla, pa3Be 3T0 MMpaMuUbl, y HUX HET KAMEHHBIX TPAHEN U Ka-
MeHHbIX cTyrneHei! A B BpaTte KTo-To B3si1 M B30pBaj BepIlUHY !

— Tak OHM ke He MOX0KU Ha ETUNIETCKHAE U HETTIOXOXKU Ha MEK-
CHKaHcKue!

— PasBe onu nupamuapi?

— Tak Ha KosnbckoM nostyocTpoBe Hatuim!

— A 4r0 Hamm?

— OHM BOCIOMYHaHM 1, Pa3BE€ OHU [TOX0KM HA MEKCUKAHCKUE
npamMuab?

— A na Ypane?

— Tak Tam xe onHM OcKOJIKH !

— Tak B Kpbimy nonuo nupamua! O HUX OUIIYT U OUIITYT!

— A BB UX BUaenu?

— Her, Ho numryT!

— Bor, 1 nmyckai nuiIyT poMaHsl, Ha IO-HAyYHOMY UX Her!



— A kak ke Kypranbl? CajObIKCKUI Belb pacKonasm!

— CanObIKCKUIA-TO PACKOMAIH, & PSAOM CTOSIIMN MPONATN
HEMIIaM JJ1s1 PACKOIIOK !

— la, Hy! Pa3Be Tak MOXHO OTJaBaTh CBOIO MCTOPUIO UyXKe-
crpadiiam? Ha Mecrax BcTpevaroTcst poCTO Hey4H, €CJIU HE CKa-
3arb Kpyue!

— A BbI cunTaete 1000 KypraH mupaMuaon ?

— INoxasnyi, He Kax bl !

— A na baiikasie nosHo nupamu!

— A K10 X onmcan?

— MHocTtpaHiip !

— A noyeMy MHOCTpaHLIbI?

— A, IOTOMY YTO HallI HE OYEHb LIIYCTPBIE U MBIILIEN COBCEM
HE JIOBAT!

OnuH U3 OMIIOHEHTOB TojiHeC Tasier] K rydam: «Tcc! Ture!
Tam Bce 3acekpedyeHo! A mupaMuj TaM BUAMMO HEBUIUMO |»

— Ckopee, HEBUAUMO !

— Heyxenu, H1 OHOUM MBI HE TOUMAaIH?

— Kakue mpitm, Mbl 0 nupamugax!

— U mbl 0 nupamMugax, mpocTo HOHCEHC Kakou-To! Poccus ca-
Masi OrpOMHas CTpaHa B MUpE, a MUPaMU/1 HE BUIATh!

— A KTO-HMOYIb JaJ onpeneseHne HacTosImen mupaMmue’?

W BOT Takasi mojieMuKa BeAeTCS TOIaAMU U JJaXe JIECATUIICTH-
samu. lHoraa noxonut Ao Mapa3ma. B Tskersble BpeMeHa OT/ieb-
HblE€ MECTHBIE BJIACTH MIPOJAIOT MECTa MHOCTPAHLIAM ISl UcCJle-
nosanuii. [locne 3Toro Ham HAYMHAIOT YKa3bIBaTh MHOCTPAHHbIE



VICCJIEIOBATEIIY, HAIIPUMED, HEMELIKHE O KypraHax, HECYIIMX Ha-
3HA4YEeHUE MMpaMuj. bosblie Toro, ”THOCTpaHIbl HAYMHAIOT HAaM
yKaszbiBaTh 0 upamugax [Ipubaiikanbsi, KOTOpble Mbl HE MOXEM
HUKAaK OIpeJenTh!

B yem ke neno, moyeMy Takue CTPacTH BOKPYr POCCHM-
CKHMX NupaMuja?

ABTOp IPOBOMJI IJIAHOMEPHOE UCCIIEIOBAHUE NTPAMUL BCEX
CTpaH U onucasl ux B cBoux KHurax [1 —5]. B pesynbrare oH npu-
11eJI K BBIBO/Y, UTO IMPAMHKJL B MUPE OY€Hb MHOTO, HO U B Poc-
CHM VX HE MEHbIIIe, HO OHM pa3pylIeHbl, Ooiee cTapbie, , IIaB-
Hoe, Oosee pazHooOpasHble no Bugam! IlocnenHue uccnenopa-
HUSI aBTOpa ObUIM HAMpaB/IEHbl Ha IIeJIeHANPABJIEHHBIN MOUCK
nvpamui UMeHHO B Poccuu. Pe3yiibTarel onrcaHsl B €10 KHATax
[32, 34, 35].

Criopsl HE yMOJIKAIOT ITOTOMY, YTO npamubl B Poccnn nme-
10T pa3HOOOpa3Hyo (OpMy, OHM YacTO HE TPaHEHbIE U HE CTY-
neHuaTeie. OHU OBIBAOT ¢ ABYMsA mukamu [35], kak B Epraku,
KpacHosspckoM Kpae 1 MHOIOIIHKOBbIE, Kak B SIKkytnu B Yia-
xaH-Cuc u Kucunsixe [32], u kak B Cubupu. Mimerorcst pe3oHaHc-
HblEe KypraHbl C BHYTPEHHUMHU CTYIeHAMU, Kak B Kpeimy Llap-
CKUM 1 30JI0TOM KypraH U Ipyrue — 1 BCe 3TO TAKKe MUPaAMUIBL.

TyT ke mosBiAercs OMIIOHEHT: «Jla, pa3sBe 3TO NMUpamMUJBbI,
a rjie ke y HUX TpaHu?»

ABTOp peuvl HaBecTy NOPAAOK B 3ToM Bompoce. [J1aBHoe,
3TO IMpaBUJIbHAS JIOTHKA.

— Jla pa3Be cBOMCTBA MMpaMu onpenensiorcs rpaamu’? [u-



pamubl B MEKCMKe MMEIOT CTYIIEHH, 4 HE TPaHU. 3HAYUT €CTh
6ornee BaXHOE.

[lostomy aBTOp cpopmyanposas nonsarue «Hacros-
el NupaMuIbl» U COCTABHJ COOTBETCTBYIOIIHII KpUTe-
puii. DTOT KpuTepuil cogepkuT 18 myHkroB. CHauana OH mpo-
BEPUJI MO JAHHOMY KPUTEPUIO Pa3TUYHbIE yXkKe TPU3HAHHBIE TTH-
pamupl, B TOM urcie U nupamuasl ['msel. [locne 3toro Hacrana
ouepeb POCCUMCKUM METAIUTUYECKUM CTPOEHUSIM U COOPYKe-
HUsM. B pesysbrare Obutn BisiBIIeHB 116 pa3HbIX BUIOB MUpa-
muf B Poccun kotopble aBTOp HaHec Ha Kapty Poccun u ripeno-
CTaBWJI BCEM [1J151 O3HAKOMJIEHU S U U3Y4YEeHU 1 B CBoer KHure [32]:
«IIupamunpl B Poccun u ux otmuune» KHura BbinylieHa m3ga-
TesibcTBOM «Puznepo» B 2021 rony u cogepxur 1104 crpanusl.

I'naBHOE, 3TO HE (popma, a cogepkanue. ABTOp Aajiee MoKa-
et Bce 18 npusHakoB Hactosien nupamubl. Ho ceituac cgop-
MYJIMPYET IJIaBHOE.

I'naBHOe, 3TO (pyHKIIUM MUPAMHU/IBI:

— U3BJIEUEHHE SHEPIUU B MECTaX CUJIbl M HAJIMYUS TTOTOKOB
BO/JIBI;

— T€HepUPOBAaHUE YJIbTPA3ByKa U COIYTCTBYIOUIMX JIEKTPO-
MarHUTHBIX BOJH, @ TaK€ HU3KOYACTOTHBIX BOJIH;

— YCUJICHUE aMIUIUTY/Ibl 3BYKOBBIX BOJIH;

— Tmiepejiada SHEPruy MoTPeOUTENTI0 WK (POPMUPOBAHKE 30HBI
3aLIUTHI.

Tenepp nocMmoTpute Bee 18 MpU3HAKOB MUpAMUBL.

Kpurepuii onpenenenuss nupamuj, c(popMyanpoBaH-



HbINA aBTOpPOM, A. H. MaTaH1eBbIM.

MOXHO COCTaBUThH IepedYeHb NPU3HAKOB, [0 KOTOPbIM
MOKHO OTJMYHUTH NMHPAMHAY OT APYrdX CTPOEHUH WJIH
X0JIMOB. Bot 310T nepevens u3 18 nmpu3HAKOB.

1.ITupamuiasbHasi, CykUBaloIIasicss KBepxy hopMa ¢ YeThIpb-
Msl, peXKe C TPEMS U IATHIO TPaHSAMU.

[Ipumeuanne 1. dopmMa MOKET MMETh CTYNEHU M MOXKET
HE UMETh CTYIICHHU.

[Mpumeuanue 2. Popma MOKET OBITH YACTUYHO pa3pyllieHa,
IIPA 9TOM PSJIOM JIOJKHBI PACIIONAraThCs JOMOIHSIOIAE YaCTH.

[Tpumeuanue 3. Popma MOXeT ObITh Ha3eMHasl, HO MOXET
OBbITh U MO/I3EMHAs WJI HACBITIHASI CBEPXY.

[Ipumevanue 4. Pe3oHaHCHBIE KypraHbl TaKXe OTHOCATCSA
K KaTeropuu «Iupamui».

[Tpumeuanue 5. Eciu cTon0Obl MM MHBIE METATUTHYECKUE CO-
OpYXeHHUsI CBOeoOpa3HOM (POPMbI, BHIIIOTHSIOT (DYHKIMU MUpa-
MHU/IbI, TO OHU OTHOCSITCS K KAaTETOPUU «METATUTUUECKOE COOPY-
JKE€HUE, IPUPABHEHHOE IO CBOWCTBAM K ITUPAMULE»

2.Hamuue G0KOB, KAaMHEH U METaJIMTOB ¢ 00PaOOTKOM BbI-
COKOTEXHOJIOTUYECKUMU crioco0aMu (TIpOIuIibl B KAMHE, CBEp-
JIEHUEe, CJie[Ibl Pa3MsrYeHus U Ap.).

3. Tounas opueHTauus MO CTOPOHAM CBeTa (IpUMEYaHue,
OYeHb CTapble MUPaMUIBI, KOTOpbIM Oosiee 12 ThICAY JIeT,
MOTYT OBbITh HAllpaBJieHbl Ha CTapblil CceBep, OTINYAIOLIUIACS
Ha HEeCKOJIbKO TpaJlycoB), a ellle OoJiee cTapble UME0T OoJIbiiee
OTKJIOHEHHUE.



4.PacnionoxeHne B 30HE TEKTOHUUYECKUX Pa3JIOMOB.

5.PacnosioxxeHue B 30He MOBBIIIIEHHON CEMCMUYHOCTH.

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

7.3nyyeHune 3BYKOBBIX CHUTHAJIOB HU3KOYACTOTHOIO Juana-
30Ha (OOBIYHO B JuWana3oHe cedcMHMYecKuXx BOJH oT 1 I
1o 100 I'n, pexe oviBaet ot 0,1 'y no 200 I'iy).

[Ipumeuanue 1. Hanuuuwe BBIOENAONMXCS HAJl OCTAJIbHBI-
MH 3BYKOBBIX BOJIH C 4acTOTOM mnepBoro pezoHaHca IIlymana
B 7,83 I'l (wytm Gnu3Koro 3HavyeHus1) U BToporo pe3oHanca Ily-
MaHa B 14,1 I'1 ABAAIOTCS JOMOTHUTEILHBIMU MOJIOKUTEIBHBIMU
MPU3HAKAMH.

[Tpumevanue 2. Hammuue BeIAETAIOMIENCS IO aMIUTUTYIE Ya-
crotel B 100,1 I'i 1 e€ rapmonuk B 200,2 1 400,4 I'ty (Tak Ha3bI-
BaeMasl )KM3HEHHasl 4acToTa) SIBJISIIOTCS JOMOJTHUTEIbHBIMU T10-
JIOKUTESTbHBIMU TTPU3HAKAMM.

8.Hanuune nbe3omarepraioB, U U3JIy4eHHUE BOJIH B YJbTpPa-
3BYKOBOM JiMana3oHe (Bbiie 20 k11 1 A0 1uana3oHa Merarepii).

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

IIpumeuyanue. BO3MOXHO OrpesesieHre 1o CTPENIKE MarHuT-
HOT'O KOMIIAca, WM OTBECa, OIIyTUMO OTKJIOHSIEMOro OT OOBIY-
HOTO HarpaBJIeHUs.

10.Monu3anus Bo3ayxa Hajl BEpXHEN 4acTbl0 KOHCTPYKIUH.

11.Hannuure MerajuToB WIA KAMEHHBIX OJIOKOB B OCHOBAHUU



WIH B JPYTUX MECTaX KOHCTPYKIUH.

12.Hanmuue 31eMEeHTOB TOYHOM BBHICOKOTEXHOJIOTUIHOU 00-
PabOTKH.

13.Hanuuune cryneHed mnupamMuj, CHapy)Xd WIM BHYTpPU
32 CYET OT/IEJIbHBIX CII0EB U3 TBEPAbIX MaTEpPUAJIOB.

14.MaccuBHOCTb CIUIOITHAS WX C HEOOJBIIIMMY BHYTPEHHU-
MU BO31YIIIHBIMU TOMEIIEHUSIMH.

15.006s13atesipHOE pacroyioKeHre Ha BOJHBIX apTepusix (Ko-
TOpPBIE ceYac MOTYT ObITh pa3pyILEHbI WA OCYIIICHBI).

16.006s13aTenpHOE BIIaJeHNE BOJHBIX APTEPHIA B IOMTHOBO/IHBIE
PEKU, UM MOPSI U OKEAHBI.

17. Hasinuuu Hagnuce (okenaTtesibHO, PyCCKUX ), KOTOPbIE T0-
SICHSIIOT, XpPaMOM KaKoro Oora siBJisieTcst JaHHAs TMpaMUJIA.

18.Pacnionoxenue Mo JIMHUU MEKXKOHTUHEHTAJIbHBIX TOHHE-
JIei.

[Tpumeuanue. BmemarenbcTBO MEXaHM3MOB IO JOObIUE HC-
KOMAEeMBbIX M HACBHIITHOW XapaKTep ropkl, gaxe chopMUpOBaHHBIN
MHOTOTPaHHbI, HEJIb351 CUUTATh 32 UICTUHHYIO (popMy.

Oo6mue ycaoBusi Jjsi Hacrosmeil mupaMuabl. Ecim
6 npu3HakoB U3 Hayajga coucka (or 1 7o 9 mpusnaka),
i 10 npu3HAKOB U3 BCEro CNUCKA, OYYT MOJIOKHUTEb-
HBbIMH, TO MO’KHO YBEPEHHO YTBepP:K/1aTh, YTO 3TO HACTO-
Amas nMpaMuja.

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



Ecnu uncio oCHOBHBIX MPU3HAKOB MeHee 3-X, TO Takoe o0pa-
30BaHUE BOOOITIE He SBJISIETCS MUPAMUJION, a eCTeCTBEeHHOM (Pop-
MOM, XOJIMOM WJIM TOPOM.

Hanee, 3T0T KpuTepuil «ObLT MPUMEPEH» HA COTHU «IIPETEH-
JeHTOB» 10 Bcerd Poccun. B pe3ynbrate ObUTN BBISIBJICHBI TIMpa-
MWU/IbI, BHITIOJTHSIIONINE Bce HeOOXoauMble (DYHKITMU, HO BHEIITHE
CWJILHO OTJIMYAIOIIUECS:

— ¢ IByMs UKaMH U NpodujieM Mex1y MUKaMH, UMEIOIINX
XapakTep HEenHOW JTMHWUH;

— MHOTONNKOBbIe MHPAMHAbI, KOTOPblE MOXHO Ha3BaTh
MHOTOITUKOBBIE IKBUBAJICHTHI TUPAMU/I.

[Mupamugpl ¢ ABYMS IMKaMu U MpopusieM, MoXoxKUM Ha Ia-
paboity, HO, Ha caMOM JieJie, SIBJISIONIUMCS TIETTHOM JINHKUEH, aB-
TOp onucan B kaure [35].

B 3701 KHHMre MPOBUAUTCS HCCIAEJ0BaHNE MHOTONUKO-
BbIX IHPAMHU/J], WJIM MHOTONIMKOBBIX SKBUBAJEHTOB NUpPa-
MU/,

IIpu 3TOM 0XBaTHIBAKOTCA CJieAyIOIHE BONMPOCHI:

— COOTBETCTBUE KPUTEPUIO «HACTOSIIAS TMPAMUIA»;

— MOMCK MECT PacIOJIOKEHNSI MHOTOITMKOBBIX TUPAMU/I;

— NPUYMHBI CO3[AHUS TAKOTO BUJA MUPAMUIBL;

— MIPU3HAKU COYETAHUSI MPUPOTHON (POPMBI U UCKYCCTBEHHBIX
YyacrTem;

— OpHMEHTAalMs [0 CTOPOHAM CBETA;

— OpHMEHTAlIMsI 0 TEKTOHMYECKUM pa3jioMam;

— OpHMEHTALUs IPYT OTHOCUTENILHO APYra;



— K03()(PUIMEHT YCUJIEHUsI 3BYKOBBIX BOJIH;

— HaJIM4Me Mhe30MaTepPUaIOB; BO30OYKAIOIIe BO3/ICHCTBUS
JUISl peanu3aiium mporiecca mpe303eKTa, CBA3aHHOTO C U3ITY-
YEHHUEM YJIbTPA3BYKA;

— BO3MOHOCTH 10 MOJABJIEHUS 3eMJIETPSICEHUI,

— MOJICYET YCJOBUM MOIABJICHUST 3eMJIETPSICEHUI;

— pa3HoOOpa3Hble 00JIaCTU MPUMEHEHUs, B TOM YuCIe, IJist
3aIlUTHI, AJIs Tepeau MoTpedUTelTo, 3aHUMAIOIIEMYCST TOObI-
Yeld NCKOTIAeMBbIX M TUIABKOW IIBETHBIX U IIEHHBIX METAJIJIOB; 000-
raiieHvie ypaHa, 1oObda Bogioposa,

— BO3/ICHCTBHE HA YeJIOBEKA B Pa3HBIX ILIEJIAX.

3aberas Bnepel, OTMETUM, YTO B pe3yJibTaTe CUCTeMaTu3a-
LIUU IO BCEMY MUPY, aBTOpPY YJaJIOCh BbISIBUTh S5 BH0B Mera-
JHUTOB U METaJUTHYECKHX coopy:KeHuil. Cpeau HUX eCTh
HECKOJIbKO BHA0B nupamua. K Oonee nosaHemy Bujy, moj-
HOCTBIO MCKYCCTBEHHOI'O CO3/1aHU$1, OTHOCSITCS] TPaHEHbIE NTUPa-
MU, KaK B ['M3e, cryneHuyarsie, Kak B MEKCUKE, PE30HAHCHBIE
KypraHbl C BHyTPEHHUMHM CTyMeHsIMU, Kak B KpbiMy, Takxke OT-
HOCSIIIIMECS K KJIacCy MUpaMUI.

Cpenu HHX pacnpocTpaHeHbl 1 0oJiee panHue (hopMbl
nMpamMn/Ji, XapakTepHbie uMeHHO 1Js1 Poccum:

— MHOT'OTMKOBBIE,

— MHOT'OCJIOMHBIE,

— IMKOOOpa3HbIe,

— C UCTIOJIb30BAaHUEM MPUPOIHBIX XOJIMOB U TOP B OCHOBE U UX
JJTBHENIIIIM PeoOpa3OBAHUEM.



I'naBHOe cBOMCTBO paHHUX (popM NUPaMHJ — 3TO yMe-
Jioe coueTaHue NMpeICTABUTESIMU IPpeBHUX UBUIU3 AN
NPUPOAHBIX (POPM € HCKYCCTBEHHO C03/1aBaeMbIMH .

Panee, B kHure [35] aBTOp paccmMoTpes ofHy U3 paHHUX (POpM
POCCHIICKMX NUPaMUJ C ABYMsI IUKaMU C BOTHYTBIM ITpoduieM
MEX Iy HUMHU TIO [IETTHON JIMHWH, TIOXOKEH Ha rmapadoity.

B 3T0i1 KHUTE TPOBOAUTCS PACCMOTpPEHUE ClieayIoliel (POpMbI
paHHux nupamug Poccun, MHOronukoBsIX. B criepyoniei KHure
Oy/IyT pacCMOTPEHbI MHOTOCJIONHbIE TTMPAMU/IBI.

ABTOpP OTHOCHUT ce0sl K HCCJIeI0BaTeJsIM TailH MHPO-
3/1aHUs1, JPEBHUX METAIUTUYECKUX CTPOEHUM, APEBHUX TeX-
HOJIOTH, Oyay4yu u3oOpeTaresieM, co3iaTesieM MHOTHX aBTOp-
CKUX CBUJIETEJIbCTB W MaTeHTOB. PaboTas HavyaIbHUKOM JIabo-
paTopuy C yY€HOU CTENEHBbIO M HAYYHBIM 3BaHueM, B0 «BHUU
TexHnuyeckoil (pM3MKM M aBTOMATU3AlMK», OH ObUI MHULIMATO-
POM CO3/1aHUS1 HOBOTO YCTPOMCTBA IJIA3MEHHOI'0 MUCTOJIETA, Pa-
OoTaroliero Ha OOBIYHON BOJE, BO3IACHCTBYIOIIETO Ha KaMeEH-
HBIE CTPYKTYPBI, CO3JaHUsI MOAYIMPOBAHHBIX T€HEPATOPOB HEWi-
TPOHOB, KBAIPYTIOJIbHBIX U BPEMSTPOJIETHBIX MACC-CIIEKTPOMET-
POB, BHICOKOBOJIbTHBIX UMITYJIbCHBIX YCTPOMCTB U MHOTUX HU300-
perenuii. Ha 3t ycrpoiicTBa nosy4yeHbl aBTOPCKHE CBUJIETENb-
CTBa U naTeHThl. VIM HanucaHbl CTAaHIAPTHI 110 TeHEpaTOpaM Heii-
TPOHOB, a TaK)X€ KHWUTHU MO TallHAM MUPaMU[, KypraHoB, CEi-
JIOB, JIOJIbMEHOB, MEHTUPOB, KPOMJIEXOB, CTaTyl ¢ octposa Ilac-
x#, CTOyHXEHIKy, KOMIUIEKCY TryaHako, ApPEBHUM KaJleH[a-
psIM, BOMPOCaM JIEBUTAIIMM 4YeIOoBeKa U MeraautoB. [lpu stom



MTPOBOIMIIOCH 00O0OIIIEHHE U IPOBOAMJICS aHAJIU3 CYIIIECTBYIOIIE-
IO, ¥ JIABAJIUCh COOCTBEHHBIE TUTIOTE3bI U PAcUeThl, UCCIIE/IOBA-
HUS 10 reorpapuuecKuM KapTam.

JlaHHoe uccnenoBaHre Mo MHOTOMUKOBBIM MUpaMUIaM ObLIO
HAuyaToO He CIy4yailHO, a KaK MPOAOJIKEHUE LIEIeHAIPABIEHHOTO
OXBaTa BCEX, UJIM MO0 BO3MOKHOCTH BCEX IIeTIel MEeraTuTUYECKO-
IO CTPOUTEJIHCTRA.

ABTOp, Asnekcanap MaraHueB, pelin NepednciauThb
YHNTATEJSIM CBOH OTKPBITHSI, THNOTE3bl, PAacc/ieI0BaAHNs,
PACKPBITHSI, CBSI3aHHbIE C TEXHOJIOTUSMU JAPEBHUX IIMBUIIN3A-
180707

— BBISIBJIEH NIEPHUO]] OKOHYAHUS IelcTBUS nupamus B ['m3e;

— BBISIBJIEHA TEPPUTOPUSI BIIMSHUS SHEPTETUKU TUPAMUI,;

— c(bopMyIMPOBAIT KPUTEPUI HACTOSAILEN TUPAMU/IBI;

— BBIsBJIEHBI Kareropuu nupamuja B Poccun, HaHeceHO
116 nupamuj pasHon popmel Ha kKapty Poccuu;

— BBISIBUJI COBEPUIEHHO HOBYIO (DOPMY «MHOTOITMKOBOIO K-
BUBAJICHTA MIUPAMU/I»;

— BIIEPBbIE PACKPHIT KaJleHaaph KatacTpod TuyaHako; BbIYKC-
JIeHbl OPOUTHI TUTAHET A0 U MOc/e KaTtacTpod, BHIUMCIEHbI OpOu-
Thl U BpeMsl KaracTpod ¢ TpeMsi CIlyTHUKAMU 3€MJIM U IByMsl
CnyTHUKamu Beneps;

— BIIEPBbIE PACKPHITO MpeAHa3HAYeHUEe B3aMMHO TepIIeH/U-
KYJISIDHBIX CTPYKTYp B OJIOKax — JiJisl JIEBUTAIUM;

— BBISIBJIEHBI pa3pyLIUTENN KOMIUIEKca TuyaHako;

— BBISIBJIEHO Ha3HaueHue nupamu/ B TuyaHako, B TOM 4uUCIie,



JUIs1 Ipoliecca MoJTyuYeHusl 30J10Ta;

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

— MpOBE/IeHa CUCTEMATH3AallUs] CEUIOB;

— MPOBEEHA CUCTEMATU3AallUsl JOJIbMEHOB U BbISIBJIEHBI CyM-
MapHbIe BO3MOKHOCTH 10 3aIUTY OT KatacTpod U 3emierpsice-
HUM,

— MpOBE/IeHa CUCTEMATH3AllUs] MEHTMPOB U KPOMJIEXOB;

— [POBEJICHA CUCTEMATU3AIIMs PE30HAHCHBIX KYpPraHoOB, IMOKa-
3aHa UX cXOoxee (PYHKIIMOHAIBHOE BO3JEUCTBHIE C MUPAMUIAMU;

— BBISIBJICHO Ba)KHOE HAa3HAYEHHE METAIMTUYECKUX CTpoe-
HUH 110 BCEMY MHpY — JJIsl ONpENeNECHUs] M 3allUThl OT KaTa-
cTpod U 3emileTpsCeHUH; BBeleHbl (DOPMYIIbI ISl TIONTyYEeHUS
3 hEeKTUBHOM 3aIUTHI; B MECTaX C OOJBIIIMMYU TEKTOHUIECKUMU
pa3ioMaMM YCTaHABIMBAIA OTPOMHBIE MUPAMU[IBI, 4 B MeCTax
C HeOOJIBIIION CETKOW TEKTOHMYECKUX Pa3JIOMOB YCTAHABIMBAIN
MHOECTBO MEJIKMX METaJIMTUUECKUX COOPYKEHWI TUMa J0Jb-
MEHOB, PE30HAHCHBIX KYPraHoB;

— BBISIBJIEHO TpeHa3HaueHue ctaryii Ha octpose Ilacxw,
a TaK:Ke BIEPBbIE YKA3aHbl YCTPOMCTBA YACTOTHOM HACTPOMKH;

— ofpejieieHa CUcTeMaTh3allvs 0 YaCTOTHOUM HACTPOMKE Me-
TaJIMTUYECKUX COOPYKEHU;

— BbISIBJICHA IJIaHeTapHas1 Katactpoda no denaepckom 3oau-
axy;

— PacKpbITa MPUHAJIE)KHOCTh YETHIPEXNAJIBIX CYIIECTB U JIIO-
Jiedl ¥ BBISIBJIEHA TUIaHeTa, C KOTOPOU OHM MPUOBUTH Ha 3eMITIO;



— MPOBEJIeHa CUCTeMAaTU3alsl U PaclllipeH Kpyr Ha3HAYeHUI
KaMEHHbBIX HHUIII;

— MPOBE/IEHa CUCTeMaTHU3allsl [0 KaJeHAapsiM POCCOB U pycC-
COB;

— MpOBE/IeHa CUCTEMAaTU3allMs 10 KaJIleHIapsiM Maris;

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

— CO3/1aHa HOBas TEOpUsI U CXEMbl M0 JIEBUTALIMM KAMHEN
Y METaJIUTOB;

— HalJIeHbl 3aMypOBaHHbIe OJIOKU JIEBUTAITUM;

— BBISIBJIEHA TaliHA W300paXeHUs JIETAIONIUX TPUINEIIbIICB
u boros;

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

— packpbITa TaiiHas cujia BOicka AJiekcaHapa MakeJqoHCKOro
32 CYET MCIOJIb30BAHHUS IIJIEMA C PaCIIMPEHHEM Ha MakyIlKe,
CBSI3bIO CO IIMTOM M (PYHKIITMOHUPOBAHUE BCEW CUCTEMBI 3a CUET
3BYKOB TpyO, KPUKOB BOMHOB M SHEPTETUKH TEPPUTOPUN;

— BBISIBJICHO Ha3HaUYeHHe BHICOKMX KOPOH OOroB U (papaoHOB
Erunra, cienansl pacué€Thl 110 BO3/IEMCTBUIO HA PUTMBI TOJIOBHO-
IO MO3ra, BBISICHEHBI TIOJPOOHO BOITPOCHI TeJIeNaTuu U BO3JIEH-
CTBMS HA MACChI JIIOAEH;

— copmynpoBaHbl MPU3HAKHU, TIO KOTOPHIM MOKHO HaWTH
HOBbIE TUpaMubl B Poccun;

— chopMyaMpoBaHbl TOACKA3KU JPEBHUX IUBWIA3AIMI
0 pa3HbIM HAIPaBJICHUSIM;



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

— OMpeAesIeHbl AaThl KaTacTpO@ IJIaHET IO MHOTOUMCIIEHHBIM
KOJIEKCaM;

— MO PA3JIMYHBIM KOAEKCAM BBISIBJIEHBI BOVMHBI MEKAY KUATE-
Jsimu 11aHeT: Benepsl, Mapca, 3emuin, Mepkypus U ¢ yyactueM
JpYTUX IUIAHET U CITyTHUKOB;

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

— CUCTEMAaTU3MPOBAHO METAJIMTUUECKOE CTPOUTENbCTBO, Ha-
YuHas1 OT CEUJI0B U JI0 TMPaMU/, BbISIBJICHbI HOBBIE 3BE€HbSI: MHO-
TONUKOBBIE SKBUBAJICHTHI TMPaMUJ U TMPAMUJIbI C IByMsI BEp-
HIMHAMU;

— BIIEPBbIE BbISIBJIEH MPOMUIIb JABYXITUKOBBIX TOP-NUPaMU],
HaripuMep, B Epraku, oH He mapaOonnJyecKkuid, a ¢ NETTHOU JINHK-
el 1 TMHeHBIM (POKYCOM, YTO O4eHb yI0OHO asis 3anutku HJIO
Ha pa3HbIX PACCTOSIHUSX.

ABTOp, AJslekcanap MaraHueB, pemunJ NO3HAKOMHTb
ynTaTeJiell CO CBOMMM KHITaMH 0 TailHAM MHPO3/1aHUsI.

«JIpeBHUME npamMuabl — KJII0Y K MO3HAHUIO MUPO3aaHus» [1];

«JlpeBHrE NUpaMuUIbl — KJTI0Y K OJJABJIEHUI0 KatacTpod» [2];

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



«TaiiHpl ofaByeHus1 3emuieTpsiceHuil U katactpod. Cropa-
BOYHUK [4];

«Taunsbl craryit Ha octpoe ITacxu» [5];

«TaltHbI CENI0B — METAIMTUUECKUX COOPYKEHUI» [6];

«HoBoe 0 MeHrupax, kpomiiexax 1 CtoyHxeHgxe» [7];

«Tanupl Mupo3ganus» [8];

«Tainbl yenoBevyectsa. lOMopuctuueckue uctopum» [91;

«Kanennapu Ha Pycu» [10];

«Kanengapu u konekcel Manist» [11];

«PackppiTa TaiiHa KaseHaaps katactpod TuyaHako,

CpPaBHEHME C KAJICHJApsIMU pOoccoB U Maus» [12];

«/IpeBnue kanenmapu: Ha Pycu, maiisi, TuyaHako, apeBHe-
€TUIeTCKUe, JPEBHEKUTANCKUE WM JIpyrueé — UCTOYHMKU 3Ha-
uuin» [13];

«Kommnekc TryaHako: Aj1s1 3aUIMThl OT BParoB U Katactpod,
1Uist 00paOOTKM py[, 1715 JIeUeHusl, Kak oOcepBaTopusl U KajeH-
nape» [14];

«PackpbITa TallHa MApEeHNs YeI0BeKa B Bo3ayxe» [15];

«OCHOBBI JIEBUTAIINY, TIOJIETHI YETOBEKA U KAMHEN B BO3/IyXe
[16];

«JleBuTanus, uiam MnojeThl KAMHEN U METaJMTOB B BO3IyXe
[17].

«OTKpBIT HOBbII CHOCOO JIEBUTALIMM KaMHEW U MErajuToB
B Tuyanako u OnbstHTaliTAMO0» [18];

«[Ipumepsl u cxemsl eButanum» [19];

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



«Kak packpwiT kanenaapp TryaHaKO W BBIYKCIEHBI OPOUTHI
ria”eT, Tpex JIyH u cnytHukoB Benepor» [21].

«JI[1000Bb KOIIIeK K KaMEHHBIM HHIIIAM TIOMOTJIa PACKPITh UX
CBOWCTBA JJ1s JIEUEHHN s, 3aIIUThHI 1 JIEBUTALIUI» [22];

«Kak ynanoch packpbiTh TallHY 4YeThIpeXMasblX IMPUILIETb-
ueB» [23].

«TaiiHa wn300paxeHus1 JeTaIMX MpullesbleB U bo-
ros» [24];

«TaitHa muTa Koposst nHKOB [layakyTu ¥ IUTOB BOMHOB UH-
KOB» [25];

«Tannas cuna Boiicka Anekcanapa MakegoHckoro» [26];

«Taitna papaonoB Erunra» [27].

«[loncka3ku IpeBHUX HUBUIA3AIMI [28].

«TexHonoruu qpeBHUX IUBUIU3AIUI: TOTUTOHAIbHAS KJIa-
Ka U pa3MsirdeHre KamHen» [29].

«Karactpodwl 1uiaHer, poiab BeHepsl W BiausHUEe Ha 3eM-
mo» [30].

«PacKppIThl Yepe3 KOJEKCHI: KOJIOHM3ALMKU 1 BOMHBI Ha Bene-
pe, 3emuie, Mapce, 1 Ipyrux IlaHeTax M CIlyTHUKax» [31].

«ITupamuapl B Poccuu u ux otmume» [32].

«YenoBekooOpa3HbIe METaIMTHI, [TOXOXKHE Ha UICTYKAHOB OCT-
poBa INacxu, B fkyrun, Cubupu, Ha Ypane [33].

«TexHonoruu IpeBHUX HUBUIU3AINIL: TATIBI CO3/IaHUS MeTa-
sutoB. CipaBoYHUK» [34].

«TexHonoruy ApeBHUX IUBWIM3ALMK: MAPAMUIbl C BOTHY-
TBIM NPO(pUIEM, JUHEUHBIM (POKYCOM M KaMEHHBIM OTpakaTe-



Jem» [35].



Kinaccndukanmsa merajinron
A MeTraJIiTHYe€CKHUX COOPYKeHUM

Tenepp paccCMOTPUM CHUCTEMATU3ALMI0 U KJIACCU(PUKALIIO
METAJIMTOB U METAIMTUYECKHUX COOpykeHur. 13 ston kinaccudpu-
Kallu¥ CTAHOBUTCS MIOHSTHBIM, TIOYEMY TaK MHOTO JieT B Poccru
CIOPAT O MUpPaAMUJIAX.

Bce neno B ToM, YTO pocCCHICKHe NHPAMHUbI He IOJ-
NajanT noja Kiaccnyeckue ¢popmol nupamujg B Erunre
u B Mekcuke. Kak pesynbrar, ux npocto urHopupyiot. Ha ca-
MOM Jiesie, OHHM OoJiee cTapble, CUJIbHO pa3pylIeHHbIe U, camoe
IJIaBHOe, ¢ OosbiuM pazHoobpasueM dopm. MmenHno B Poc-
cuu OOoJIbIlIe BCErO CTapbiX AOMOTOMHBIX opMm nupamuj. OHu
He TOJTHOCThIO PYKOTBOpPHBIE Kak B Erurte u Mekcuke, a coue-
TalT NPHPOJAHbIEe (DOPMBI ¢ HCKYCCTBEHHO CO3aBaeMbl-
MM YaCTSIMH.

W3yyeHue 3TOro Borpoca MpUBENO K OAHO3HAYHOMY pellie-
HMIO: TaKue MHTepecHble (POPMBI, COUETAIONIe UCKYCCTBEHHbIS
Y PYKOTBOPHBIE YacTH, ObLIM Ha Oojiee paHHEW CTaJuM pa3BH-
THSI IPeBHEN SHEPreTHKU. B Te mornoTonHeie BpeMeH ObUIo Jierde
UCTIOJIb30BaTh €CTECTBEHHbIE 00pa30BaHusl, HAITPUMED, KBaplie-
coziepXalliye MIKYA U JONOJIHUTb UX UCKYCCTBEHHBIMH YaCTSIMU
B OCHOBAHMH, WX B JTIOOOK JAPYrOM YacTH.

Ilo cywectBy, 34ech paccMaTpuBaeTCs1 HEeNPEePbIBHOCTD



Pa3BUTHSA MerajuTHYeCKOro cTrpourteJbcTrBa. Enn panee
4acTo MHCAJM, YTO BCE METAIMTUYECKOE Pa3BUTHE HAYMHAETCS
C CeWJI0B, MEHTMPOB M 3aKAHYMBAETCSl MMpaMUAON Xeorica, TO
ceiyac MOKHO JIOCTOBEPHO UM JOKa3aHO yTBEpXKAaTh, YTO MMe-
I0TCS MPOMeKYTOUYHble (hopMBI MUPAMHUJI, COYeTAKIHE
NPUPOJHbIE 1 PYKOTBOPHbIE (DOPMBI.

EcTb 1 BTOpasi cropoHa 3toro Borpoca. Mo}HO CUMTaTh, 4TO
aBTOpOM, AJlekcaHpoM MartaHIIeBbIM JI0Ka3aHO OOJIbIIIOe MHO-
roo6paszue paHHux (opm nupamuj umeHHo B Poccun. Otcrona
¥ BBIBOJI: paHHUE [IMBWJIM3AIIUY, Haripumep, [ umepoopesi, pac-
TI0JIarajlch Ha TEPPUTOPUH, KOTOPYIO cerndac 3aHumaet Poccusl.

Tenepb, Mocjae Takoro BCTYIUIEHHUs, IOCMOTPUM Ha KJIacCH-
(pykanMI0 MEraaUTOB U METAJIMTUUECKUX COOPYKEHUN.



1 BMa 2BMa 3eug 4 BUA 5Bua
(o] - o} - OcHoBa — OcHoea —
npupoaHasn WCKYC- MCKYCCTBEH- npupoaHas OcHoBa
C pyKo- CTBEHHanA ¢ Hble mMera- C ONONHK- nonHo-
TBOPHOW npupoa- nuTHyeckne TeNnbHbIM CThHIO MC-
yCTaHOB- HbLIMK Ya- COOPYXEHWA pYyKOTBOp- KYCCTBEH-
KOW 1 hMK- CTAMKH B C npupoa- HbIM npe- Has
cau1en OCHOBaHWKU HbIMMK Ya- obpa3soBa-
CTAMMW B OC- HHUEM
HOBaHWUK
% Mupamugsl | PeaoHaHc-
Ceigel Taynel JonemeHs MHOTOMMKO- | A
[ I Bble I KypraHb
MeHrupei I TpunuTel Meranutu- [
yeckune am- Mupamuael || Mupamuge:
cpuTeatpsl MHOFOCNou- | | rpaHeHble
obpaswe | T ————1 1 "
sy Meranutu- o e Mupamugbl
yeckue Mupamuger | cTyneHya-
KaunpHei Teatpsl nukooBpas- | Thie
3oomopdp- '_ = Te_ i |
i MHorocTy- Meranutet
meranuTel nexyarbie Mupamnge co B3a-
Konoaub! Ha OCHOBE WMHO-NEep-
npeobBpaso- NeHaMKy-
Maraririis BaHWA Xon- NSIPHON
yeckue M08 wan CTPYKTYpO#
neceHKn AnAa neew-
Tauum
Meranutu-
yeckue CpaeoeHHble
Teppach! Meranurel
Aans nesu-
Tauum

Puc. 1. Cocrasnen aBropoM, AJjieKcaHIpoM MaraHUEBBIM.
Knaccuduxkaiys MeraanuroB 1 MEraTMTUYECKUX COOPYKEHUIA

[TyHKTHpHOW KpacHOW JIMHUEW B 9TON KiaccuguKkaium 000-



3HA4YeHbl COBEPIIEHHO HOBBIE BbIIEIEHHBIE (DOPMBI POCCHIMA-
CKUX MUPAMU/I JOTIOTOIMHOTO BPEMEHU, COUETAIOIIUE TPUPOIHBIE
Y PYKOTBOPHBIE YaCTH.

Onucanne.

1 Bua. OcHoBa — npupoaHasi ¢ PyKOTBOPHOH YCTAHOB-
Koil u pukcanuen

K aTOoMy BUAYy OTHOCSITCSI MHOTOUMCIIEHHBIE CEWIbl, MEHI -
pbl, KpOMJIEXY, KaupHbI, JJAOUPUHTHL. B MX OCHOBE — mpUpoj-
HbIe METAJIUTHI CO BCEMU CBOWCTBAMU, €MY NMPUHAJICKAIIMH,
a IMEHHO: HaJIMYMe Mbe30MaTepruasoB (KBapll, KAIbIUT, TypMa-
JIMH), PACHOJIOKEHUE B MECTe CHJIbI M Ip. DTU MPUPOJIHBIE Me-
TaJIUTHI JIOCTaBJISJIMCh, Pa3MEIIAINCh WU YKPETUISUIUCh UCKYC-
CTBEHHBIM CIIOCOOOM.

2 Buj. OCHOBA — HCKYCCTBEHHAsI ¢ MPUPOHBIMH YaCTS-
MH B OCHOBaHUH. K HIM OTHOCATCS HCKYCCTBEHHO 00pabOTaH-
HBIE ¥ PYKOTBOPHO YCTAHOBJICHHBIE TayJIbl, TPUIUTHI, YETIOBEKO-
00pa3Hble METraJuThl WM CTaTyH, 300MOp(HbIE METAIUTH WA
CTaTyH, YCTAaHOBJIEHHbIE HA TPUPOAHbIE TIOACTABKY WJIA METan-
ThI, BOBMOXHA MX JIOTIOJTHUTEJIbHASI PYKOTBOPHAasi 00padoTKa.

3 Bua. OCHOBA — HCKYCCTBEHHbIE MeraJuTH4YeCKue Co-
OpPY:KeHHUsl ¢ IPUPOAHBIMHU YACTSIMH B OCHOBAHHUM . ITO HC-
KYCCTBEHHO CO3J]aHHBIE M COOpaHHbIE METAIUTHUECKUE COOPY-
KEHUs B BUJE OJIbMEHOB, aM(pUTeaTpOB, TEATPOB, MHOTOCTY-
TIEHYaThIX KOJIOAIIEB, MEraJIMTHUECKUX JIECEHOK U Teppac. Bee
OHHU MOTYT OBITh YCTAHOBJICHBI HA TIPUPOJIHBIE METATUTUIECKIE
OCHOBAHUSI TIOJTHOCTBIO MPUPOIHBIE WU C JIOTIOTHUTEIBHOU Py-



KOTBOPHON 00PaOOTKOM.

4 Buja. OcHOBA — NPUPO/IHAS C JONOJHUTEJbLHBIM PYKO-
TBOPHBIM IpeoOpa3oBaHneM. JTa Ipynra camasi Hen3BeaaH-
Has U jJaxe HeusBecTHasi. IMEHHO 1o rpuumnHe e€ cnadou u3y-
YEHHOCTU U HEONPEAEIEHHOCTU IIPOMCXOISIT MHOTOJIETHUE CIIO-
pbl B Poccun u npyrux crpanax o nupamuaax. Hemuoro usy-
YEHHOW MOKHO CUMTATh MUPAMU/IbI HA OCHOBE MTPeoOpa3OBaHMS
XOJIMOB M rop. VIMEHHO TakoM NMUpPaMUOON SIBJISIETCS MMUPAMU-
na Ha Konbckom nomyocrpose B Poccnn wim nupamuaa B boc-
HUW. Y HUX MPUPOJHAS OCHOBA C OPAOOTKAMU U UCKYCCTBEH-
HBIMU YACTSIMU BHYTPHY WK B OCHOBaHMHU. K 3TOM rpymme oTHO-
CATCS camble MaJI0 U3y4yeHHble BUIbl upamul. Ilo cymiectsy,
9TO TOT CaMblil BUJ MMPaMU[l, KOTOPbI SIBJISIETCSI MPOMEXKY-
TOYHBIM [€PE]] MOJTHOCTHIO UCKYCCTBEHHBIMH THUIA ETMIETCKUX
Y MEKCUKaHCKUX. K UX 4MCITy OTHOCSATCS: MHOTOITMKOBBIE, KAKUX
HemaJso B SIkytuu, Cubupu, [Ipudaiikaibe. ABTOpP BIIEpBbIE BbI-
JIEJIWIT TOT BU/ ¥ JaJ1 ONpeIeJieHe B KHUTe Mo nupamuaam [32].
[Mupamuibl MHOTOCJIOMHBIE PAHEE €1IE HE BBIIEISIIUCH OTAEIBHO
Y 37IeCh aBTOp, AJlekcanap MartaHlieB, aenaert 1o Brepsble. [1u-
paMuIbl MMKOOOPA3HBIX TAKKE paHee He BbIIEISUIMCH U He ObLIN
OIKCAaHBI.

S Bua. OcHOBA MOJHOCTHIO HCKYCCTBEHHAs1. DTa rpymnmna
METATUTUYECKUX COOPYKEHUH, K KOTOPbIM OTHOCSITCSI IUPaMU-
JIbl ICKYCCTBEHHOTO COOPYKEHUS1, caMasi MOIYJIsIpHasi U XOPOLIO
u3yudeHHasi. IMEHHO ciofa OTHOCATCS MUpaMUIbl € IJ1ato [u3sl
u n3 TeornyakaHa. OHU MOJTHOCTBIO UICKYCCTBEHHOT'O ITPOUCXOK-



nenus. [Tupamupl ¢ riato ['u3bl — rpadénsle, a u3 TeoTnyaka-
Ha — CTylneHyvarble. Takux NMpaMul MHOTO U B JPYTHUX CTpaHax.
ABTOp jan uMm onucanue B kHurax [1 — 3]. K sroit xe rpymnmne
OTHOCSITCSA Y Pe30HaHCHBIE KypraHsl Tvna 3osortoro, Llapckoro
u Menek-Yecmenckoro B Kpeimy. OHM MOJIHOCTBIO PYKOTBOP-
HBIE U UMEIOT CTyNeHU BHYTpU. CHapy:Xd OHU UMEIOT MOKPHITHE
1 OOJIMIIOBKY, Kak nmupamujibl B ['u3e korga-to. K atomy xe 5-y
BU/Y OTHOCSITCSI CABOEHHBIE METAJIUTHI [J1s1 JIEBUTALIUU. DTU Me-
TaJIUTHl aBTOP BhISIBII B BaanbOeke v 1anbliie Hallien aHaJIoruy-
Hble B YnaxaH-Cuc u Kucunsixa B SIkytuu. Ha HuX pazmenianvce
KPUCTaJUTbl. ABTOP JJaJ1 UX OMKMCAHUE BIEPBbIE B CBOUX KHUIAX
[34 - 35].

B 3T0i1 KHMre paccMaTpUBaeTCs HOBBIN U pPaHee He U3Y-
YeHHbII BU/] MHOTOITUKOB O MAPAMHU/Ibl, HJIM MHOTONMKO-
BOr'0 SKBHBAJIEHTA MPaMHU/bI.



MHOTOINIUKOBBIN SKBUBAJEHT
nupamuabl. HoBas Teopust
aBTOpAa, AJlekcanapa MaraHieBa
0 MHOTONIUKOBOM NMUpaMuie

B coorBercTBUM C KiaccuuKaiyen, MpUBeIeHHON Ha pPUC.
1, aBTOp BbIBUJI HpOMe)KYTOLIHOG 3BEHO HI/IpaMI/I)lOCTPOGHI/IH -
HaJIM4yue MHOFOHHKOBOﬁ HI/IpaMI/I,HbI!

[Tpumep mHoromukoBoro nupamuiasl B YiaxaH-Cuc, Aky-
TUU — pUC. 2.




Puc. 2. MHOronvKoBBI SKBUBAJIEHT NUpaMHUIbl B Yia-
xaH-Cuc, B SIkyTtun

Ha puc. 3 moka3aHa OpHUCHTaIrA U BUI CBEPXY ITATUIIMKOBOI'O

9KBUBAJICHTA ITMPAMUIbI. YCJ'[OBHO, 31€Ch HAPHUCOBAHBI BCC IMTUKH
OJIMHAKOBBIC, XOTA Ha CaMOM JICJIC, OHU MOI'YT OTJIMYaTbCA.

3anap
L

Boctok

Puc. 3. MHOronuKkoBbIi S5KBUBAJICHT NUupaMuibl, BU CBEPXY

Puc. 3.
Ecnu 0603HaunTh Yepe3 dy quamMeTp OTAeIbHOIO IMKa CHU3Y,
a uyepe3 dp iMameTp OTAEIBHOTO MUKa CBEPXY, TO



KO3(P(PULIMEHT YBEIMYEHUE AMILIUTY/IbI BOJIHBI B OTAEIBHOM
NHKe:

Kl = d1/d2 (1)

J11 n IMKOB yBEIWYEHUE aMIUIUTYIbl OTHOCUTEIBHO OCHO-
BaHMS KaXOro:

Kp,=nK;((2)

s natu ukoB: K5 =5 Ky

[Tpumep, ecu dy/d; = 2, To KS = 10

DKCIIEPUMEHTAJIBHO, B IUpaMuze Xeorca MoJIyuYeHO yBeJu-
YEHHE aMIUIATYBI HIIYMOB K BepiuHe, pasHoe 10.

TakuMm 00pa3om, NATUINMKOBAs MeErajUTUYecKas cucTeMa
TI0 YCUJIEHHUIO 3BYKOBBIX BOJIH, IPUMEPHO, PaBHA YCUJIEHUIO BOJIH
B IIupaMuje Xeorca.

KoHeuHO ke, BO3MOXXHOCTM MHOTOIMMKOBOIO KBUBAJIEHTA
NUPAMUJIBl COBEPILEHHO JApPYTUe, YeM y peajibHOW MUPaMUIBL.
Jlesio B TOM, YTO MHOTONMKOBBIN SKBUBAJIEHT — 3TO OoJiee paH-
HUIA BApHAHT METaIMTUYECKOTro coopyskeHus. B Oonee mo3auex,
B HACTOsILIEN NMPaMU/Ibl €CTh KaHaJIbl, HAIIPaBJIEHHBIE HA OIpe-
JieJIEHHbIE MECTa, Ky/Jja OCYILIECTBIISETCS CBSI3b.

B 31uXx, 60siee paHHUX BapuaHTaX MEraJJUTHUECKUX COOpYke-
HUIA UX CO3/IaTeNH, a 9TO ObUTH MPECTABUTENH IPEBHUX IIUBUIIU-
3aliid, HapUMep, TANepOOPEHIIbl, yIAYHO COYeTANUCH MPH-
poaHbie POPMBI C HCKYCCTBEHHO CO3/1aBaeMbIMIL.

BoiTsiHyTasi BBepx U 3a0cTpeHHas popMa KaK/10ro nu-
Ka, NPeJCTABJAIIIEr0 MEHIHp, UCHOJb3yeTCcs B Kade-
CcTBe KOHI[eHTPaTopa 3BYKOBBIX BOJH. Ha puc. 4 nokaszaHo



HECKOJIKO BO3MOXHBIX (popM. B Teopuu KOHUEHTPATOPOB KO-
3(ppuMEHT KOHLIEHTpALK WA YCUJICHUS

K=D/D,. (3)

VYeunenne amMIumMTyapl POUCXOAUT M3-3a pa3HUILIBI ILIOLIA-
Jieil BXOAHOTO U BBIXOJIHOIO TOPLOB KOHIIEHTpATOpa — IJIOIIAAb
nepBoro (BXOJHOro) Topiia KOHLIEHTpaTopa Bceraa OoJblile TIIo-
1131 BTOPOTO.

KoHneHTpaTOph! HIIN NNKH, WIH CeHbl, ABISIOMNECS
BOJIHOB0/1aMH, I0JIZKHbI ObITH Pe30HAHCHBIMH , T. €. VX JIJTH-
Ha JI0JUKHA OBITh KpaTHA LIeoMy 4Mciy noiayBosH (A/2). Ipu
9TOM YCJIOBUM CO3/AI0TCS HAWJTYUILIME BO3MOKHOCTH ISl COIIa-
COBaHMS UX C KOJIeOATeNbHOM CUCTEMOM — pHC. 4.

! 2 3

Puc. 4. Pe3oHaHcHbIe dKYCTUYCCKHUEC KOHICHTPATOPHI

Puc. 4. Pe3oHaHCHBIE aKyCTUYECKUE KOHLIEHTPATOpPhL: 1 — KO-
HUYECKUI1, 2 — SKCIIOHEHIIUATIbHBIN, 3 — CTYIEeHYAaThIN.



MaxkcuMasbHbIM JIMHEWHBIA pa3Mep HIMPOKOro KOHIA KOH-
neHTparopa D fnoimkeH ObITh MeHblIte A/2 (Tae A — JJTNHA BOJTHBI
B MaTepuaJie KOHIleHTpaTtopa). PaboTaloT KOHIIEHTpaTOphl OOBIY-
HO Ha PE30HAHCHOM YacToTe, MOITOMY JJIMHA KOHLIEHTPATO-
pa L nonxkHa ObITh Pe30HAHCHOM, T. €. KPaTHA IeJIOMY
YN CJIY MOJIYBOJIH:

L=nMN24)

rae n =1, 2,3, ... IIpu 3agaHHON yacToTe 3aBUCUT OT hOp-
MbI KOHIIEHTpATOpa BCIIEACTBUE OUCnepcul 38yKa B BOTHOBOAAX
C MIepEMEHHBIM CEYEHUEM.

Ecnmu nocMoTtpeTs Ha (pOpMY 3a0CTPEHM I MEHTUPOB U CEHJIOB,
TO XOPOIIO BUJHO, YTO TO 320CTPEHUE UMEET CeYeHue, OIM3Koe
K KOHMYeCKOMY pe3oHaropy. OTHOIlIEHHE pa3Mepa y OCHOBaHM S
K pasMmepy Ha KoHue K = D{/D; MO)keTr cOCTaBUTh BEJIMUUHY
ot 5 10 20. OnHako Henb3s Jajnee yTBepkKAaTh, YTO UMEHHO Ta-
KUM OyZIeT YCUJICHUE aMIUTUTY/Ibl CUTHAJIA, TaK KaK 9TO BhIpaKe-
HUE CIPaBeJIHNBO /IS Pe30HAHCHOTO Pe30HATOPA, HA €ro
JUINHE T0JI2KHA Pa3MeCTHTD IOJIYBOJIH a W Ke I0JIKHO YI0-
BJIETBOPSATLCS yciioBUe (4).

JlHa BosHBI A cBsi3aHa ¢ yactotol f uepe3 ckopocTh 3ByKa
B Marepuaje cerja V:

A=V/f(®5)

Ckopoctb 3ByKa B rpanute V = 6000 m/c

Torga yist pa3HbIX YaCTOT MOXKHO MOJIyYUTh JIJTMHY BOJIHBIL:

— i 1 MIg A = 0,006 M i 6 mw,

—wia S MIoq A =0,0012 m wim 1,2 mm,



— 1 100 k' A = 0,06 M uim 6 cMm,

— g 10 k['u A = 0,6 m mm 60 cMm.

Ecimu B Meranure, Tuiia MEHIupa JUIMHA 3a0CTPEHHOU 4acTH
paBHa 51 cM, TO /1715 BeITIOSTHEHU 1 ycioBus (4) Ha yactote 1 Mg
HeoOxoauMo, 9ToOsl N = 170, T.e. ucnosp3oBarh 170 rapMoHu-
Ky. Ecm vacrora 100 kI, To mpu nnuHe 3aoctpeHus B 51 cM,
PE30HAHC MOXeT HaOJIoIaThest Ha 17 rapMOHUKe.

IlosyyeHne HANPaBJIEHHOr0 H3JYyYeHHSI B CTOPOHY
3a0CTPEHHOr0 KOHI[A KaMHSI WJH ceiila NoJydaeTrcs
He TOJBbKO 3a cueT 3()hpeKTa KOHIMEHTPANH 3BYKOBBIX
BOJIH HA 320CTPEHHOM KOHIIE, HO H elle 0 NPUYnHe HH-
TepdepeHuuu BoJH. Eciu psiioM yCTaHOBJICHBI Ba Merasiu-
Ta WM NIMKa C OJWMHAKOBBIMU MaTepHajlaMH IPaHWTa, KBapIly-
Ta, TabOPO MM Ha3abTa, TO KAXKIBIA U3 HUX YIyBCTBYET B IPO-
necce mbe303hPeKTa U KaXAblid U3 HUX U3JTydaeT YIbTPa3BYKO-
Bble BOJTHBI. [1pr OMMHAKOBBIX MaTepraiaXx 4YacTOThl BOJTH MOTYT
OBITh PaBHBI X TO3TOMY NPHU HHTEP)epeHINU BOJIHBI OT IBYX
KaMHel WIN CeH0B CKJIAAbIBAIOTCS .

B MHOromukoBoM 5>KBHBAaJIEHTE€ NHPAMHALI CBS3b
¢ He0OXOMMbIM 00'bEKTOM OCYIIECTBJSJIACH OTIAEJbHO ,
PAIOM CTOSIIIIMMHM CTIEIIMATbHBIMK 3a0CTPEHHBIMUA MeTaJTUTaAMHU.
VX He cryTaelib HU C KAKUMU JPYTMMU HACTOJIBKO OHU Xapak-
TepHbl. KpoMe TOro, oHM MOBTOPSIIOTCS B Pa3HBIX ropojax Yia-
xaH-Cuc. Takas nepegaioiasi aHTeHHa, TOBTOPSIONIASICS B pa3-
HBIX TOPOJIKAX, MOKa3aHa Ha puc. 5. Takue MUKU-aHTeHHBI yCTa-
HABJIMBAIUCH B KaK/IOM M3 TPAHUTHBIX TOPOIKOB YiaxaH-Cuc.



Tak, Ha puc. 6 NOKa3aHa aHTEHHA U3 JPYroro IrpaHUTHOIO ro-
ponka. Kak BUIHO, MPUHIMI 3aKpyYMBAHUS BOJIHBI COOTIOAET-
cs1, PUHIMIT PE3KOTo 3a0CTPEHUSI MAKYIIKH TaKkXe COOMoIaeT-
Csl, OTAEJIbHBIE JETAIN MOTYT OTJINYAThCS.

Puc. 5. CnivpanbHas 3aKpyuyMBaIoOIIasicsi MpUeMO-TIepenaro-

I1asi aHTEHHA, MOBTOPSIONIASCS B Pa3HBIX TPAHUTHIX TOPOjAX
Vnaxan-Cuc [36]




Puc. 6. CriupanbHas aHTteHHa, Ynaxan-Cuc, fAxkytus [37]

OTaenpHO yCTaHABJIMBAJach OOCEPBATOPUM M KaMEHHbBIC
OIPOMHbIE METAJIUTBI C OTBEPCTUSMHU ISl ONIPEJIC/ICHUsT BpeMe-
H1. OpHEHTHPOBKA STOIO METaIUTa M PACIIONOKEHHE OTBEPCTHUS
BBIOMPAJTUCH TAKUMU, YTOOBI CBET Majall Yepe3 OTBEPCTHE Ha 3a-
JaHHYIO TUTOLIAJIKY MJIM 3aJIaHHOE MECTO TOJIbKO B JIEHb COJTHIIE-
CTOSIHUSI WJTH TOJIBKO B JICHb PABHOJCHCTBHUS.

HononHenue aBTopa, Ajekcanapa Maraniesna. [Tosro-
PEHUE B Pa3HbIX IPAHUTHBIX TOPOJIKAX TOI'O CKPYyUEHHOTO U OCT-
POKOHEYHOIr0 OIPOMHOI'0 MHKa He cyvaiHo. [lo cyiecTBy, 310
IpaHUTHAS CIIUPAJIbHAS U OCTPOKOHEYHAsI aHTEHHA, TIpe/THa3HA-



YCHHasA IJIA rnepeaavyr CMraaja B KOCMOC.

PeanbHbl pumep oOcepBaTopur 13 roposika Yinaxan-Cuc no-
Ka3aH Ha puc. 7.

P
A J

Puc. 7. O6cepBaropus Ynaxan-Cuc, JIyd OT COTHIIA IIPOXOAUT
yepes /IBa OTBEPCTUS B ABYX MUKAX TOJBKO B JIEHb COJTHLIECTOSI-
HUS



Puc. 8. Meranut ¢ oTBepcTUEM CBEPXY 151 TPOITYCKAHUS JIy-



4a COJIHIOAa Ha COCC,ILHI/Iﬁ MUK C OTBEPCTUEM

B aT0ii cucteme IByX MErajuToB C MPOPE3bl0 U OTBEPCTUEM
Ha Makylike, J1y4 or CoJiHIIa POXOAUJI TOJIbKO B J€Hb COJIHIIE-
CTOSIHUSI WJIY K€ B ICHb paBHOJIEHCTBUSA. Ha puc. 8 mokasaH eiie
OZIVH BAapHaHT TEPBOTO CTOJIOA B CUCTEMe 0OCepBaTOpHUM C OT-
BEpPCTUEM Ha MaKYyIIIKe.

Ha puc. 9 nokazaH uHTepecHbI! TPUMEP MHOTOITMKOBOIO K-
BUBAJICHTA TTUPAMUJBI C HAIMYKME YeTOBEKOOOPA3HBIX MeETajin-
TOB.

i

Puc. 9. MHoronukoBas nupamuaa, YiaxaH-Cuc ¢ 4eJoBeKo-
oOpa3HbIMU MUKaMu [37]



EcTb MHOrO MecT, rjile MHOTOITMKOBBIE SKBUBAJIECHTHI MUpa-
MHUJI PacIiofiokKeHbl HETTOCPEICTBEHHO Y BOJIbI, Y PEK, HApUMeED,
Amypckue Ctonosbi, Cunckue Ctonowl, Jlenckue CtonOsl — Bee
OHM PACITOJIOKEHBI HETIOCPEACTBEHHO Y peK. A Kak ke B JAKyTumn?
Tam Takke MHOTO PEK.

Kpome Toro, cymiectByer emé oJuH MCTOYHHK dHEPIruu,
CBsI3aHHBIN U ¢ Bomoil. Akagemuk PAH Esrenuii BopoObeB co-
31aJ1 KapTy MOA3eMHbIX ToHHeNer. Ero mponomkarenem siBisieT-
cs1 Bnaguvup Carncyes. [anpire Oyner qaHa ero Kapra moa3eM-
HBIX TOHHEJIEN.

OOpaTtuTe BHMMaHWe 3TM TOHHeJ U (puc. 22), OHM MPO-
XOAT 4Yepe3 CeBEepPHYI 4acTh JAKyTHM, HO IMEHHO TaM
U PacloJio:KeH 3anoJasapHbiil Yiaxan-Cuc!



Onpenenenne Mo KPUTEPHUIO
«HACTOAIEH MAPaMuIbI»

Bo BBenennu ObUTH yKa3aHbl IPU3HAKA KPUTEPHS «HACTOS-
mas nupamuja». Ternepb NPUMEHUM 3TOT KPUTEPUH K «IIpe-
TEHJEHTaM» C MHOTMMHM INuKamMu M3 YiaxaH-Cuc, fkytum.
J1 1OCTOBEPHOCTH BO3BMEM [IBA PEAJIbHBIX IPUMEpPA — PUC.
2 u puc. 10.

Puc. 10. I'panutHbie ropoaa Yinaxan-Cuc, MHOTOIMMKOBas -
pamua [37]



Hrak, onpenenenne 0yjgeM NPOBOAUTH CPa3y Mo JAByM
MHOTONMKOBBIM 00pa3oBanuam, n3 Yiaaxan-Cuc, Axkyrun,
NMOKa3aHHbIM Ha puc. 2 u puc. 10.

CpaBHeHue OyaeM MPOM3BOIUTD ITOCIIEIOBATEBHO 10 KXk 10-
My 13 18 npu3HaKkoB.

1.IIupamugaabHas, cy:KuBawmasici KsBepxy ¢opma
C YeTBHIPbMSI, pe’Ke ¢ TpeMsl U NATHI0 IPaHsSIMU.

Ha camom pene, popma, Kak BUJHO U3 PUCYHKOB, CyXKHBa-
IOIIasiCsl ¥ TPaHeHasl, HO I'PaHM CIJIaKeHHBIE, Ha pUC. 2 — B ce-
YEeHUU CIJIaKEHHBIA MTPSIMOYTOJIBHUK, 11 puc. 10 — B ceueHnn-
CryIa)KeHHBIN KBapaT v Iake CrIaKeHHbI MHOTorpaHHuK. K Ma-
Kyike opMma cyxaercs. B menom, orBer — a.

2.Haimyne 0JI0KOB, KaMHell W MerajuToB ¢ oOpa-
0O0TKOW BBICOKOTEXHOJIOTHYECKUMH crocodavMu (mponu-
Jbl B KaMHe, CBepJieHue, cJedbl pa3MsardeHus u ap.).

Nmerotcst OJIOKM ¢ BBICOKOTEXHOJIOTUYECKON 00padOTKOM:
IUTs1 0O0MX CITy4yaeB — OJIOKU, COeJMHEHHbIE BO BCEX MMKaX Ha Of1-
HOM YPOBHE I10 BBICOTE CITIOCOOOM Pa3MSATUYCHHUSI U JAJTbHEHINETO
OTBEpXKJCHUS, B Pe3yJIbTaTe YEro OHU MOTyYal0TCs MOHOJTUTHBI-
MU, OTBEeT — umerTcs. OTBer — 1a.

3. Tounasi opueHTANHs MO CTOPOHAM CBETA.
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Puc. 11. OpueHranus NTUIMKOBOW MUPAMMU/IbI, TOKA3aHHOW
Ha puc. 2, Ynaxan-Cuc, Skytus






Puc. 12. OpueHTanuss MHOTONIMKOBBIX MUPaMUJ B TOPOIKE
OIup B Vnaxan-Cuc, dxyrus

[Tpumepbl opueHTalK Noka3zanbl Ha puc. 11 u puc. 12. Bo-
NIepBBIX, OPUEHTAIIMS TI0 CTOPOHAM CBETa UMEETCs, BO-BTOPBIX,
HaOJTI0/1aeTCsl OTKJIOHEeHUe /10 15 rpaycoB, aHAIOTMYHOE OTKJIO-
HeHMIo nupamuj B TeoTuyakaHe. ITo CBUIETENbCTBYET O BO3-
pacrte, Bce OHU JIOTIOTOIHBIE, T.e. M Oosee 12,5 Tricsad jet! Ot-
BET — J1a.

4.PacnoJjiokeHrue B 30He TEKTOHHYECKHX Pa3JIOMOB.



Puc. 13. Tekronunyeckass kapra CeBepo-BOCTOUYHOU YaCTH
Poccun [43]



Puc. 14. Tekronnueckas kapra Axyruu [41]



MECTOPOXAEHWUA
MONE3HBIX
MCKONAEMBIX

f

AaTHIE

N
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Puc. 15. ABTOp HaHec Ha TEKTOHMYECKYIO KapTy fAkyruu: 1 —
Vnaxaun-Cuc, 2 — Kucmiisax



YCNIOBHBIE
. 3HAHH

1 % A] Mannrus

Puc. 16. Texronnueckas kapra SIkytuu, obo3HavyeHus: 1 —
Vnaxan-Cuc, 2 — Kucuisax

N3 kapt TekToHMYeCcKuX pas3aoMoB B Akytuu (puc. 13 — puc.
16) BUOHO, YTO 3TH PA3JIOMBI PACIIOJIOKEHBI N0 HAIIPABJIECHUIO
OT CeBepO-3ama/ia Ha I0ro-BOCTOK.



Puc. 17. I'panutHbie ropoaa B Ynaxan-Cuc [36]



Puc. 18. I'panutHbie ropoaa B Ynaxan-Cuc [37]

Jlia npumepa, Ha puc. 17 u puc. 18, puc. 19 nokazansl rpa-
HUTHbIE roposia YiaxaH-Cuc, BU CBEPXY.




Puc. 19. I'panutHbie ropoaa B Ynaxan-Cuc, fAxytus [37]

W3 cpaBHeHusi pacrionoKeHusi TPAHUTHBIX TOPOAOB Yiia-
xaH-Cuc U XapakTepa TeKTOHUYECKHUX pa3jioOMOB, MOXHO CHe-
JIaTh JIBa BBIBOJA:

— BO-TIEPBHIX, TPAaHUTHBIE TOPOAKK YnaxaH-Cuc pacrosnoxe-
HBI B 30HE TEKTOHUYECKUX Pa3IOMOB, OTBET — /1a;

— BO-BTOPBIX, IETIOUKY I'OP U IEeMOYKHA MHOTONMKOBBIX ITH-
paMul TOYHO PACIOJOKE€HbI MO0 JUHUU TEKTOHHYECKHUX
pa3JioMoB.

5.PacrnoJokeHue B 30He MOBBIIIEHHON CEeHCMUYHOCTH.



CEMCMWIECKOE mﬁowmmi TEPPHTOPHM
POCCHACKDH SEQE
Kapra OCP-970 ¢ seponTrocTR0 0.9% Boannsrosennn

' Gannax wkarm MSK-64  Tewenme 50 net
(nepwoa nosTopsemaCTH T=10000 net)

Puc. 20. Kapra ceiicMrueckoro paiioHupoBaHus [94]

ITo kapre Ha puc. 20 xopouo BUIHO, 4To YnaxaH-Cuc u Ku-
CWISIX PACIIONIOKEHbI B 30HE MOBBIIIEHHOW CEMCMUYHOCTH, OT-
BeT — Ja.

6.PacnoJsiokenne Ha 3Heprerudyeckonn cerke HJIC3
(Uxocasapo-doaexkasapuueckoint CTpykrype 3eMiun) Win
Ha Pycckoii ceTke.

B xnure o nupamupax [32] aBtop, Asiekcanap MaraHiies,
HaHec Ha Kapty Poccum 116 pasnbix Bunos nupamui. Ha puc.
21 nmaH KycoueK 3TOU KapThl, Ile MOKa3aHbl MHOTOITUKOBBIE IK-
BUBaJIeHTHI upamu/ SAkytuu. [Ton Homepamu 88, 89, 90, 91 no-
Ka3aHbl MHOTONIMKOBBIE MpamMu ibl B YiaxaH-Cuc. OHu pacno-
JIO2K€HbI HA SHEePreTU4eCcKoil ceTKe.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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