CUBUPH, AIMAJI U AKYTHUSA — TIPOM3OHBI IPEBHEA ATJIAHTHIbI

B xaure aBTOpa «ATIaHTHAA — HE OCTPOB, a IPEBHISI METPONOJHS Beel turaneTsl!» (M., U3maTenscTBO
MUCHU-MI'CY, 2021) npuBeneHsl MHOTOYHCIIEHHBIE CIIEAbI PUCYTCTBHUS IPEBHETO BEICOKOPA3BUTOTO
rocynapcrsa Ha Y paune, B Kapemnn, Cubupu u Sxyrun. Takumu cienaMu mpuCyTCTBHUS SBISIFOTCS
KaMeHHbIe mapsl (0amact st quprxkadieii), ApeBHIEe KaMEHHbIE TI0OPOTH M Kapbepbl, MHOTOUHCIICHHBIC
yKa3aTelnH Ha MIOBEPXHOCTH 3eMIIH Jjisl Tuprkadieii. OctaHoBuMcst 6oliee OAPOOHO Ha OCTaTKaX
JPEBHUX Pa3pabOTOK MOJIE3HBIX UCKOMAEMBIX B HEKOTOPBIX U3 3THX PETHOHOB.

OTHOCHTENBHO JIerkas 00padoTKa KAMEHHBIX MaTEPHAJIOB B JPEBHEM I'OCYIapCTBE PEaTbHO MOXKET
OOBSICHATHCS TEM, UTO HAPSILY CO CBEPXIPOYHBIMU METAJUIMYECKUMH CIJIABaMH B PEKYIINX
MHCTPYMEHTaX MCIOJIB30BAINCH anMasbl. [Ipu 3ToM ciieryeT mpennonokuTh, 9To B APEBHEM TOCY1apCTBE
Beach J00BIYa KaK OOBIYHBIX aJIMa30B B KUMOEPIUTOBEIX TPyDax, Tak 1 METEOPUTHBIX alIMa30B,
MPOYHOCTH KOTOPBIX BIBOE BHIIIE, €M Y OOBIYHBIX anMa30B. [IpaB/a, moka ydeHble CUUTAIOT IPEBHUE
OCTaTKH pa3pabOTaHHBIX KUMOEPIUTOBBIX TPYOOK Ha MOIyOCTPOBE SIMai MpupOJHBIM SBICHAEM —
BOPOHKaMH OT B3PBIBOB IOA3EMHBIX CKOIUTeHni MeraHa (puc.l). Ha puc. 2 npuBeneHs! pa3mepsl mepBoi
«ra30BOW» BOPOHKH TpH ee oOHapyxennn Ha SImane B 2014 rogy. Kak BuaHO U3 pucyHka
NepBOHAYaIbHAs ITTyOHHA BOPOHKH cocTaBiisiia 32,7 merpa. B HacTosiiee Bpems ri1yOrHa BOPOHKH
COCTaBIISIET yXKe 0K0JI10 50 METpOB 1 MPOJOJKAET YBENUUMBATHCS. Y BETMUEHHE TTTyOUHBI BOPOHKH, 10~
BUIMMOMY, CBSI3aHO C TasHUEM Jibaa Ha e€ que. Ha cerogusmuuii aeHs Ha SIMane oOHapy>KeHO yxe
JBaALATh aHAJIOTHYHBIX «'a30BBIX» BOPOHOK.
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Puc. 1. BopoHka OT B3pbIBa MOJ3EMHBIX CKOIUICHHH METaHa MM JPEBHHUE OCTATKU pa3paboTaHHOM
KUMOEPIUTOBOH TpyOKH Ha Smane?

' 28.7
_ : 38.7
A ,",”,"//’, 7/ © \
<
N
™
[\. (a\]
Ql
™
i ,  Ypes Boabl
] 36.3
o
v i

777 [ 2

Puc. 2. Pazmeps «ra30Boii» BOpOHKH TIpu ee o0Hapyxenuu B 2014 rony

Jns cpaBHeHUs Ha puc. 3 IOKa3aHbI Ba pa3pabOTaHHBIX MECTOPOXKACHHS alnMa30B a AQpHKe - ApeBHEe
u coBpeMeHHoe. PazpaboraHHOe ApeBHEE MECTOPOXKAEHHE atMa30oB B AdpHke OueHb OX0XkKe Ha BOPOHKY
OT B3phIBa IO3EMHBIX CKOIUICHUIT MeTaHa Ha SImaine. BeposiTHee Bcero, oOHapy)XKeHHBIE B IOCITICHNE
rozpl (HauuHas ¢ 2014 rona) «BOPOHKH OT B3PHIBOB Ta3a» Ha SIMae SBISIOTCS APEBHUMH pa3padOTKaMu
KUMOEPIIUTOBBIX TPYOOK IIAXTHBIM METOJOM (CTBOJI C TOPH30HTAIEHBIMH IITOJIBHIMH) C
UCTIONb30BaHNUEM ANUPHKAOIIEH Ul TPAaHCTIOPTHPOBKH Pyl Ha epepaboTky. [Ipu ucronb3oBannm

Puc. 3. llpeBHee maxToBoe (BIIEpeaH) 1 COBPEMEHHOE KapbepHOe (Ha yAaJeHuH) pa3paboTaHHbIE
MECTOPOXIEHHsI J0ObIUN aiMa30B B Adpuke

IUpPIDKaOIe oporocTosias pa3paboTKa Kapbepa ¢ cepnaHTHHaMH (TiryOuHa 535 MeTpoB, BepxHUit
muamerp 1200 meTpoB u olias JinHa CUpaibHO# goporu 7 kumomerpoB 700 MeTpoB), Kak B SIKyTCKOM
anMaszHOM Kapbepe «Mup» (puc. 4-5), He Tpedyercs, a MOXKHO cpa3y BECTH pa3paboTKy KUMOEPIUTOBON
TpyOKku B rimyOuny. [Ipy 3TOM ropu3oHTaNbHbIE IITONBHU MOTJIH MPOKJIAABIBATHCS TOIBKO B
HampaBJICHUH MaKCUMAJIBHOTO CO/IEP)KaHus aJIMa30B B Py/€, KaK M B OA3EMHON IIaxTe pyJHUKa «Mup»



(puc. 4). UccienoBaHusIMH YCTaHOBJICHO, YTO HaHOOIbIIAst KOHIICHTPALIUS aJIMa30B HaOII01aeTcst B
BEpXHEl YacTu KUMOEPIUTOBOM TPYOKH, TO3TOMY CTBOJIBI IIIAXT MOTJIH OBITh HE OYCHb OOJBIIONM
ray6uns (1-1,5 km).

Puc. 4. Cxema anmasHoro pyanuka "Mup". SAxyrus. Wiroctpanus ¢ caiita http://ursa-tm.ru/. Cepxy
Kapbep, BHU3Y MO3EMHAS [IaXTa C TOPU30HTAIBHBIMHU [ITOIBHIMH



http://ursa-tm.ru/

Puc. 5. Anmazusiii pyaauk «Mup» B SIxkytuu. Hauano 3atoruieHus

Cnpaeouubu? mamepuaii

Kumoeprumosas mpyoxa « Mupy ovina omkpoima 13 urons 1955 200a no npozHo3Hou Kapme,
cocmaeieHnoil 2eono2om H. B. Kuno, ceonozamu Amaxunckou sxcneouuuu FO.U. Xaoapounwvim,
E. H. Enazunoit u B.IlI. Aéoeenxo. Hecmompsa na mo, umo 6enca ueieHanpaeieHHolil HOUCK
MeCmOopOHCOCHUTL AIMA308, OMKPbIMUE KUMOEPIUNM 080Ul MPYOKU ObLI10 COBEPULIEHO
CIIYYHATHBIM, KO20A 00HAPYHCUNACH HEDONbULAA BOPOHKA 8 3eMle. 3HaAMEeHuUmas paouozpamma,
nepeoannas umu pykogoocmaey IKCHeOUyun 00 oonapyyicenuu Kumoepauma, ov11a KOOUPOBAHHOIL, C
OMCBHUIKOI K KYJIbMYPHOMY MEPMUHY «MPYOKA MUpa»:. «3aKypuiu mpyoKy mupd, madoak omiauyHblil.
Aesoeenxo, Enacuna, Xavapoun». 3a omxpvimue kumoepaumosoit mpyoxu «Mupy FO. H. Xabapoun
yoocmoen Jlenunckoii npemuu, E. H. Enazuna ovina nazpaxcoena nouémmoii 2pamomoii u Ouniomom
«llepsoomKpuvieamestb MeCmOpPOHCOCHUA), A MAKIHCE CHAIA NOYEMHBIM 2paxcoaHunom 2. Mupuwuit. B
C6:3U C 8bIPAOOMKOIL AIMA308 KAPbep 8 HACHoAuLee 6pemMa 3amaniueaemcs.

U cpaBHEBas qpeBHIOI0 KUMOEPIUTOBYIO BOPOHKY IMaMeTpoM okoio 40 MeTpoB ¢ pazMepaMu Kapbepa
«Mup», HaUMHACIIb TOHUMATh, HACKOJIBKO aTJIaHThI IPEBOCXOIUIIA B TEXHOJOTHUAX (TEXHUUYECKHX,
H9KOHOMHUYECKUX U IKOJOTHUECKUX) TOOBIYU ChIPhS HAIY COBPEMEHHYIO IIMBUIIHA3AIUIO.

Cnpasounslii mamepuan

T'azoebie mecmoposicoenusn noayocmposa Aman xapaxmepusyromcs 601vuieil 21younoil 3a1e2anus u
Oocamvlm Xumuueckum cocmasom 2aza. B znyboxozanezaromux naacmax cooepicumcs max
HA3b18ACMDBLIL «HCUPHDLID) 243 C 8bICOKUM COOEPICAHUEM UEHHDIX 2308 -

nponana, oymana u nenmana. Ilponan-oymanosas cmece a611emcs IKOJ102UUECKU YUCHIBIM
MOMOPHBIM HMONTIUGOM, KOHLOPOE MOMNCEH XPAHUMBCA 8 CHCUINCCHHOM 8UOE 8 WUPOKOM OUANA30He
memnepamyp. OOHAKO «ICUPHDLIL) 243 He MOIICem MPAHCROPMUPOBAMBLCA HO 2A30NP0BOIAM De3
CI0MCHOIL NPEO8APUMENbHOI NOO20MOBKU, 8 X00€ KOMOPOI NOJYUACHICA «CYXO0» 2a3, COCIOAUWUIL
ROUMU UCKTTIOUUMEIbHO U3 MemaHa u Imanda. Ocmanbvrble KOMROHEHMbL 2A3d 6bLOCIAIOMCA 6
OMOENbHYI0 PPaKuuIo u MpancROPMUPYIOMCA 8 CHCUNHCEHHOM COCMOSIHUN 8 HCE1e3HO00PONCHBIX
UUCMEPHAX, MOPCKUX MAHKEPAX UU ... MO2TIU 8 OPEGHOCHU MPAHCHOPIMUPOBAMbCA 8 eMKOCHIAX HA
oupudicaonsax. Ho 0 sncene3noooporcnozo mpancnopma u manKepos HyHcHA COOMEEmMCmeEyouas
00p020CmoAUAn UHPPACMPYKMYPA, a 071 OUpusHcadienl mpeoyromecsa mojabKo OmHOCUMEIbHO
HebobUIUE 8BIPOGHEHHBIE ZPYHINOBbIE NIOWAOKU 0714 6371ema U nocaoxku!

Cnedyem o6pamumo 6HUMAHUE HA NHOBEPXHOCHb CHEHOK 80pOHKU (puc. ©), bonbuie
HanoMuHarouiee UCKyCCMeennoe, a He ecmecmeennoe oopazoeanue npu é3puige 2aza. Bepoamno.
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OKpy2jiocmu Ha Cmenax 60PpOHKU ABIAIOMCA cneoamu om Kamuelil, pasiemaroniuxca npu 63pslée
CKONleHUs 2a3a 6 HAWU OHU 6 0CHAMKAX Yace cymecmeylomeﬁ Opeeueﬁ mwaxmaol.

Puc. 6. Buo «2azoe0ii» 60ponKu usHympu

B cea3u c ébluieusnoxnceHnbiM, MaKiHce 603MOMCHA 8€PCUsl, YMO YACHb 60POHOK Ha Amane
AGNAIOMCA HE OCMAMKAMU PA3PAdOmMAHHBIX KUMOEPIUMO6bIX MPYDOOK, A OCMaAmKamu
2a30000v18aroueni uHgpacmpykmypol Opegneii Amaianmuobl.

O MeTeopuTHBIX ainMa3axX. MeTeOpUTHBIE ajMasbl - 3TO HEOOJBIINE [0 pa3Mepy ajIMasbl YepHOTO
I[B€Ta, OHU HE SBIISIOTCS IOBEITMPHBIMHU, HO B/IBOE TBEPIKE IIPUPOIAHBIX U CHHTETHYECKHX aJIMA30B.
Bo3moxHO, Oraromgapst 3TMM CBEpXTBEP/BIM ajMa3aM B IPEBHEM IOCYAAPCTBE C BUIMMOMN JIETKOCTBIO U
BBITIONHSUTACH M3AITHAS 00paboTka KaMeHHbBIX MaTepuanioB. Ha puc. 7-10 mpuBenens ¢pororpadun
[Monuraiickoro MereoputHoro kparepa (Poccust), IMEroIero orpoMHbIe 3aJ1€K1U METEOPUTHBIX aJIMa30B.
ITo MHeHUIO aBTOpA, HA poTorpadusx BUAHBI BCE IPU3HAKH, XapaKTEPHBIE JUIs IpEBHEN JOOBIYN
TIOJIE3HBIX UCKOIAaeMBIX — OCTAaTKH Teppac, KAMEHHBIX IapoB (0ayuacta quprskaliiei) u ykazaTens IIs
TprKaOIen.



Puc. 7. CoBpemennsiii Buj [lonuraiickoro MET€OpuTHOTO KpaTepa

Puc. 8. Ocrartku Teppac npu 100bIYe METCOPUTHBIX aJIMa30B B IPEBHOCTH?

L3 kT

Puc. 9. OcraTkn KaMEHHBIX mapoB Cpe€au rajcuHruKa



Buranui Fopuikos / vitaly-gorshkov.ive

Puc. 10. Ocrarku apeBHero ykazaTens Ui Auprokadineii Ha [lomuraiickom METEOpUTHOM KpaTepe

Kpatep [lonurait ssBIsieTcs METEOPUTHBIM KpaTtepoM B CHOUpH. ACTEpOH I, IPEAITOT0KUTEIBHO,
OBLT XOHPUTHBIM (B MOPOJIaX KpaTepa HaleHbl OCTATKU €ro BemiecTa). [1o pasmepy kparep 3aHUMaeT
4erBEPTOE MECTO B MHUpe. Jlnamerp Kparepa OKOJIO CTa KMJIOMETPOB, I1yOuHa - 0koj10 200 MeTpoB.
Kpartep naxomgurcs ma ceBepe Cubupu, Ha rparuie Mexay KpacaospckuMm kpaeM u Sxytueit. Bozpact
Kpatepa cocTaBisieT 34- 35,7 miH. nieT. [IpeamonoKuTeasHo THaMeTp acTeporIa COCTABIISIT OKOJIO 8 KM.
BimokaiiimM Hacen€HHBIM IMYHKTOM sIBJIsieTCa 1ocEnok [lonurail, Haxoasumics B ceBepo-3anaHon
YaCTHU KpaTepa Ha PacCTOSIHUU OKOJIO TPUALIATH KMJIOMETPOB OT €ro LeHTpa. bosee, yem cTpaHHON
SIBIISIETCSl OUCHBb MaJleHbKasl TIyOrHa KpaTepa. PazMepsl Apyrux KpaTepoB Ha 3emiie CBHJICTEIBCTBYIOT O
TOM, YTO IIPU TAKHX pa3Mepax MOMUTaliCKOro acTeponia NryOnHa KpaTepa J0JKHA COCTABIISITh
HECKOJIbKO KHIIOMETPOB. BeposATHO, 4TO pedb WIeT TOIBKO O COBPEMEHHOM BHINMON TITyOnHE
MOMUTACKOT0 KpaTepa, a eCTECTBEHHOE JHO KpaTepa HaXOIUTCS TOpas3io rIyoKe.

KornoBuna kpatepa O6vi1a oTkphiTa B 1946 Tomy 1. B. KokeBunpiM, a B 1970 roxy JTeHHHTpaICKuit
reojor B.JI. MacaifTrc 1 €ro KoJIjIern JoKa3aidd METEOPUTHOE TPOMCXOXKIeHUE KpaTepa. B Hagame 1971
rofia, MPH UCCIEAOBAHNN 00pa3IoB OPOABI U3 KpaTepa, Obljla OTKPHITa HOBasi KOPEHHAs ITOpojia aliMa3oB
— UMITaKTUTHL. B pe3yipTare reonoropa3BeiodHbIx padoOT ObLTH OTKPBITHI MECTOPOXKICHHUS aIMa30B
Ckansnoe (140 mupn kapaTtoB) u Y mapHoe (7 Muipa kapatoB). MecToposkIeH st OBUTH TIPH
9TOM 3aCeKpeueHbl, a NX N3yYeHHEe 3aMOPO3HIIN B CBS3H C TEM, YTO B TO BPEMS B CTpaHE CTPOUIIHCH
3aBOJIBI TIO TTPOU3BOJICTBY CHHTETHYECKUX anmMa3oB. B cenTsa0pe 2012 roga Obti 00HapOIOBAHEI
CBEJICHHUS O TOM, YTO B paiioHe KpaTepa HaXOAUTCS KPYITHEHIee B MHPe MECTOPOXKICHNE HMITAKTHBIX
anma3zos. [lomuraiickuii MmereoputHsIii kpaTep B 1991 rogy oraecer FOHECKO k maMsaTHUKaM IPUPOABI
MJIAHETAPHOTO 3HAYCHUSI.
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