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Jopozue opysvs!

B 6yonuunoti cyeme molL 3abvi6aem, umo nauwa maxas
<«Oomaunsisy 3emus. — naanema, KOMopPasi HCueem no C6OUM
saxonam. Omzonocku ee 2iyOoKOl <«GHYMPEHHEL JCUIHU>
00x00sm 00 Hac 6 8Ude NPUPOOHBIX KAMACMPOD — 3eMile-
MPACEHUIL, UYHAMU, UIBEPICCHUL BYIKAHOB U .M. MU A6~
JIEHUSL, NPAKMUUECKU He NOOOAIUsUecs KOHMPOLIO Ye08eKd,
MOZYM OKA3LIBAMb 0ZPOMHOE BAUSHIUE HA CYOLOLL OUOCHEPDL
U CAM020 UeI08eUECEd.

Byaxanuueckas akmueHocms — 00UH U3 BANCHLIX (PaK-
Mopos, oNpeOesTIOUUX COCMOSIHUE 030HOB020 CLOS ATMMOC-
pepol, Kaumam u opyaie nianemapHole XapaKmepucmuKi.
Apxroe «doucmopuueckoes c6UOCMENbCMEO 2106ANbHOZ0
8030elicmeus BYIKAHUIMA — MOUHbIEe OA3ATLMOBbIE NOAS
(mpannwvi) ¢ 3anaonoii Cubupu, 06paszosasuiuecs oKoiLo
250 mnn iem Ha3ao 6 pesynbmame KPYNHEUUWUX U36EPHCEHULL
6 ucmopuu 3emau. 1ozda e paspasuncs u 00UH U3 Camoix
GonvuUx GUOCHEPHBIX KPUSUCOB, NPUBLOUUTL K BOLMUPAHUIO
okono 80 % 61006 HuUBbIX CYyecms

Iloxkasamenvolil UCTIOPUYECKUL NPUMED — U3BEPICCHUSL
syaxanos lexna u Imuot 6 XVII 6. Tyuu syaxanuueckozo
nenua, nonasuue 8 Cmpamocepy, 6vl36au NOXoOI00anue,
30 KOMOPHIM NOCLE008ANU HEYPONHCALL, 207100 U MACCO8bIE HO-
Jle3HIU, BLIKOCUBULUE NON0GUNY Hacenenust Esponvl. Bcem nam
NaMsIMHO U HedasHee U3BePHCeHUEe UCTAHOCKO20 8YIKAH,
cmasuee NPUYUHOU KOILANCa adUanepesosox.

Bmecme ¢ mem  syaxaivl S6A5S0OMC MeMU <OMOyuLiL-
Hamu>, N0 KOMOPLIM U3 Hedp 3emau nooHumaemcs na
N0BEPXHOCID Bewjecmso, 602amoe PeOKUMU XUMUYCCKUMUL
anemenmamu. M 8 amom cmvlcie 8YIKAHUSM MECHO CBA3AN
C NPOYECCAMU MUHEPANO- U PYOO0OPAZ0BANUSL.

Pa6oma zeonoza eécezda 6vira cpodnu pabome Kpumu-
HAIUCMa, NOCKOAbKY €20 3a0aua — no noGepXHOCMHbIM
NPUSHAKAM Onpedesums CmpyKmypy Heop u npoucxoosuue
mam npoyeccol. O0Haxo cezodus ucciedogamenu mozym
8 NPAMOM CMBLCIE CLOBA <BUOEMby> CKBO3b 3emi0. Peuw
udem 00 SNEKMPOMAZHUMHOM CKAHUPOBAHUU U INEKMPO-
momozpaguu — 2e0QUULECKUX Memodax, OCHOBAHHLIX HA
USMEPEHUSX DNEKMPONPOGOOHOCINU ZPYHMA, A 015l GOLLULUX
2nyoun — o ceticMomomozpapui.

Hosocubupckue yuenvie nepeoimu 8 Poccuu npumenunu
MU <HEUNBASUBHBLE > MEMOODL ONS USYUCHUS MEPMATOHBIX
nozneil deiicmsyrowux syaxanos na FOxcnot Kamuamxe u
Cesepnvix Kypurax u nodownu nobauice K nocmpoenuio
DUBUKO-XUMUUCCKOT MOOCTIU MUZP AUUU XUMUUCCKUX ANCMEH-
MO8 OM MAZMAMUUECKOL KAMEPDL 00 3eMHOU NOBEPXHOCTIU,
Komopas 6 6yoyuiem NO360IUM NPOZHOZUPOBATN HATUUUE U
JOKAU3AUUIO MECMOPOACOCHULL DAZHBIX METNAILIOB, CEA3AMH -
HOLX € BYAKAHUSMOM.

Mano kmo s3naem o dpyzom npupodiom peromene — zps-
3€60M BYIKAHUIME, NPOUECCE BLIOCTCHUS 24306 U3 OCAVOUHDLX
moaw, obozauennvix opzanuxoil. onvwuncmeo epssesvix
BYIKAHOB COCPEOOMOUCHO HA MEePPUMOPUSX, 002aMbLX
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3anescamu Yyeaeo00pOOHBIX 24308 U Hepmu, a maxdice 8 30-
Hax «pasepyskus 2a308vix zuopamos (na baiixane) u eyaxa-
HUYECKUX 20psuux pacmeopos (na Kamuamke u Kypunax).
Hcmeuenue 2a306 (npeumyuiecmeenno memana) 06biuHo
udem 6 CNOKOUHOM PeACUME, HO UHO020A OHO 3AKAHUUBACTNCSL
Hacmosawumu ussepicenuamu. bonee moeo, smu ussepaicenus
3auacmyr conposoNcOarmes «0ZHEHHBIMU INU300AMU >
(60320panuem 2a3o8vix cmpyii), OIUMEILHOCTY KOTOPHIX
MOJCEem 8apLUPOBAMYH OM MUHYM 00 HECKOTLKUX Jien.

Cubupcrue uccaedosamenu COBMECMHO ¢ USPAULLCKUMU
KOIe2aMU 0OHAPYIHCUTU 6 Popmaruu Xampypum, Xopouo
UBYUEHHOM 2€0]102AMU PALIOHE, HeU3BECTHYIO NPOGUHULIO
OpesHux 2ps3esvlx YIKAH08, HaA36anHyw Jlesanmuiickou.
Ocobennocmiut 20102U4eCKUX MeJl U MUHEPALLHLL COCMAB8
<«3aNeUEeHHBIX> NOPO0 NO3BOIULU PEKOHCPYUDPOBATNDL
HECKOTLKO PEHCUMOB 20PEHUS. MeMana 6 nepuoduvl ee Guvi-
JIOU axmueHocmu. Yuenvie npeonoiazarm, umo UMeHno
OZHEHHbBLE UIBEPHCEHUSL 2PSI3EBLLX BYAKAH08 Jlesanmuiickotl
NPOBUHYUL MO2TIU CINAMD NPUYUHOU 2ubenu OUubLelicKux
20podos Codoma u lomoppoL.

Pabomvr 1o usyuenuio 2ps3e6020 8YIKAHUIMA NOPOOULU
eue 00HO CMeN0e NPeONnONoNCeHUe: C NOSCAMU ZPA3CE020
syaxkanusma Espaszuu accoyuuposanvl nymu paccenienus
uenosexa pannezo naieoiuma. Bedv umenno mam on moz
NOAYUUMs 6Ce He00X00UMOe Ol HCUSHU — 0201Hb, 600Y,
COMU U Mpexpacoe xamennoe coipve (nedapom 6 Uspaune
u Hopoanuu na opesnux eps3esyikanuueckux nocmpoukax
PEYNIAPHO 0OHAPYHCUBAIOMCSL PASHOOOPAZHVIE KAMEHHDLE
apmegaxmuwt).

Xomsi Hawe 8pemsi U cuumaemcst 6eKOM Y3Kux cneyuaii-
€mos, amu ucciedosanus Yyoeoumeivio NOKAbIBAION, YUMo
HAYUHOE NOIHAHUE MUPA — NPOUECC eOUNBII U HEOCTUMDBLIL, U
€CMEeCMEEHHOHAYUNHDLE SHANUSL MOZYIM CAMBIM HEONCUOAHHBIM
00Pa30M UCNONBI0BAMBCS NPEOCTNABUMELAMU 2YMAHUMAD -
HbLX npogheccuil, a zeonozuveckue dannvle — 6UoI02amu OJist
060CHOBANUSL NPOUCXOHCOCHUSL HCUSHIL.

axademux H.JI. [To6peyos,
4 TJIAaBHBIN peIaKkTop
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LleHocdepbl n3 OTXOOOB, nosly4eHHbIX

npu CXXUTAHUN VTTIA, MOXHO ucnonb3osarb
KaK «uUnsTpbl», U3bmpaTesisHO NpoHuLaemMble
ana FENNA. C. 32

Nceneposannsa TOPAYNMX MCTOYHUKOB
aKTMBHbIX BYJIKAHOB MOMOrYT OTBETUTb

Ha BOMPOC — Kak 06pasytoTcs MeCTOPOXOEHUS
nonesHbIX nckonaembix? C. 38
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MACbMA B PELAKLINO

O 3arapfke rnepyaHcKowi rnycTbiHu Hacka 51 ysHan B

1972 r., korga MHe 6b1710 14 neT: Torga Ha 3KpaHbl
BbiLLesT ¢hrsibM LUBELaPCKOro nucaresns u
KuHopexwuccepa Spvixa ¢poH [eHnkeHa, co34aHHbIV

Ha OCHOBE ero KHUru «BocrnomuHaHus o 6yayLyem».
YansuteribHble U306paXeHUs1 Ha KAMEHUCTOU M710CKOM
MOBEPXHOCTY 1yCTbiHW noTpsican. Oco6eHHO nopaxasniu
BOOOPaXKeHNe N306paXKEHUSI XNUBbIX CYLLECTB, KOHTYPbI
KOTOPbIX Obl/IN BbINOSTHEHbI HEMPEPbIBHOM 3aMKHYTOM
JHnen. 3tu ruraHTckme (8o 270 M) gourypbl MOXHO
ObI/10 PACCMOTPETL TOJIbKO C 60JIbLLIOVI BbICOTbI.

LllaHc cBOMMMY rnasamu yBUAeTb JiereHaapHble
MN3006paxkeHusi NPeaCcTaBuIICs TOJbKO Yepes 38 rieT,
Korpga Halua sKcriequums o/DKHa 6bisia Bo3BpaLarbCs
Yepe3s Nepy nocrie HabIroaeHUs MOSIHOroO COSTHEYHOIro
3atMmeHus Ha o. Nacxa (cM. HAYKA 13 nepBbix pyk,
2010, Ne 4(34)).

Takowi LuaHc Herslb3s1 ObII0 YrycKaTb — uies 3a[epXatbcsi
3[ecb Ha Tpu [HS1 BO3HWKIA eLye 3a ronroga [o
rnoesnku. Yl teneps B ctonnye lNepy Jlnme Hac xaan
PYCCKOIrOBOPSILLMI rng, rOTOBbIN OpraHn30BaTh BbliasKy
B Hallly «3eMJTl0 06ETOBaHHY0»

2 TIJIOCKOIT TOBEPXHOCTH 3TOI KaMEHUCTOH IycC-

TBIHU, HA TIJIOMIA/I1 0K0JI0 520 KM? KTO-TO HEKOT/Ia

«HAUEPTUI> OKOJO 13 ThICSY MPSIMBIX JIMHWH,

IIPUMEPHO COTHIO CIIUpasel, co3/ial OKoJIo ce-
MUCOT CTPAHHBIX CBETJIBIX TJTOMAJ0K TPIMOYTOILHON
TpaneueBuIHON (hopMbl. Pazmepbl 60JIbINETO 13 OCHOBA-
nuit tparneruit gocturaior 1600 m! JInnnu nepecekaiorcs,
TSTHYTCSI Ha MHOTHE KIJIOMETPBI U B3OMPAIOTCST HA XOJIMBI,
ocTaBasich abcosoTHo npsimbiMu! Kpome simHwmit, Ha 1o-
BEPXHOCTH TYCTBIHM 3ariedaTyieHbl 0koso 30 cTpaHHbBIX
uzo0paskeHui — 006e3bsiHa, KOMMOPH, ITayK, KOHIOP, 1EPEBO
U T.]I., PACCMOTPETbh KOTOPbIE MOKHO TOJBKO C BBICOTHI
HNTHYBETO MOJIETA.

ViMeHHO 1ocseHee 00CTOATEIbCTBO IIPUBEIO (HOH
[lennkeHa k uzee, 4To pucyHKu Ha mato Hacka — opuen-
TUPBI JIJIs1 JIETATETbHBIX AINAPATOB IPUIIEJbBIEB C IPYTHX
TIJIAaHEeT, B IPEBHOCTH TocemaBmux 3emiio. CoriacHo
COBPEMEHHBIM JATUPOBKAM, 3TH YHUKAJIbHBIC «T€OTTH(DbI>
6bu cospanbl B nepro 200—700 rr. H. 3.

Nayuennio dhenomena Hacku mocBsATHIA BCIO CBOTO
JKM3HBb HeMellK1i MateMaTuk Mapus Paiixe, nocesnmsiias-
Cs1 BIIyCTBIHE U CaMa CTaBIIAs He MEHbIIIEN I0CTOTIPHMeYa-
TeJTHHOCTDHIO, YeM TeorTn(BI. MecTHBIE JKUTEN, WHICHTID,
COUYYBCTBOBAJIM OTBKHON MCCIENOBATEIBHUIE U [IAXKe
MoJIKapMyInBaJIn ee. 3a mepuof ¢ 1946 r. BIioTs 0 cBoet
konaursl B 1998 . Mapwust Paiixe BBITTOTHUIA THTAHTCKYTO
paboTy 1o KapTorpaupOBaHKIO 1 ONUCAHIIO H300paKe-
nuit Hacku. Bo muorom 6srarogaps ee Hactostamio B 1994 1.
Hacka 6pla BKITIOUeHa B CITICOK TTaMSITHUKOB BeemupHoro
kyabsrypHoro Hacieaust KOHECKO.

Hawa
ManeHbKas
akcneguuUmns —
Mwuxann
aBpunos,
Omntpui
CemeHoB 1
Cepreit f13eB —
roToBUTCH
yBuaeTb Hacky
C BbICOTbI.
®oro C. 5I3eBa

A3EB Cepreit ApKTypoBuY —

KaHanaaT PU3NKo-MaTeMaTUHECKMX HayK, CTapLUNA HayYHbI
COTPYAHWK MIHCTUTYTa conHe4vHo-3eMHon pmaukn CO PAH
(NpKyTCK), AMPEKTOP aCTPOHOMUYECKOW obcepBaTopum
MpKyTckoro rocyHvneepcuteTta. YneH npaenexus
MexpyHapoaHow opraHmnsaunm «ACTPOHOMUYECKOE OBLLECTBO>.
ABTOp 1 coaBTop 6051ee 150 Hay4HbIX paboT 1 y4eOHbIX
nocobui, a Takxe 5 Hay4HO-MONYNAPHbLIX KHUT




MACbMA B PELAKLINO

Muorue ucciegoBaTean MIbITa-
JINCDH Pa3Ta/laTh 3aTajKy reorandoB.
BosbmmHCTBO 13 HUX HE OTHOCUJIOCH
Bcepbes K uziee ¢hon /lennkena, Koto-
PBIH, Kak UCTBIH y(POJIOT, CBA3BIBAT C
KOCMUYECKUMU TPUTIEIbIIAMU €/1Ba
JIM He BCe M3BECTHBIE MaMSITHUKU
TIPOTILIIOTO.

O/Ha U3 TaKUX UIEN — YTO [PEBHUE
WH/IEHTTbl 3aHUMAJTNCh BO3/IyXOILIa-
BaHMEM Ha BO3IYNTHBIX Tapax, HAIY-
BaBIINXCS TOPSYNM BO3IYXOM. JTO
CTPAaHHOE TIPEATIONOKEHNE TIOSIBUIIOCH
JIMIIb BBULY HEOOXOAUMOCTH 00bsIC-
HUTD, KaK JIIOJSM y/IaBaJOCh BU/IETH
TaKye OrPOMHBIE (DPUTYPBI IETITKOM.

Tak KoMy OB aJpecOBaHBI 3ara-
JIouHble M306paxkenus? Tunorernye-
CKUM JIPEBHUM BO3/LyXOTLIaBATEISIM ?
[Tpumensam? boram? OTBeTa Ha
3TOT BOIIPOC HET, KAK HET U TOYHOTO
OTBETa Ha BOIMPOC: KTO UMEHHO UX
cosman?

BosbinHcTBO GUTYD BBITIOJTHEHO
B OYEHb HEOOBIYHOW TEXHUKE: B OJHY
CBETJIYIO JIMHWIO, YBEPEHHO MpOBe-
JICHHYIO Ha TeMHOM (hOHE KAMEHUCTOI
MYCTBIHU, IPUYEM OHU BBITJISIST
cKOpee KaK CXeMBl MU YCJIOBHBIE
0603HaYeHKs (IUKTOIPAMMBI), YeM
KaK MpocTo pucyHKu. Kak rnucan ogun
W3 WCCcIeoBaTeNel, Bce 3TO MOX0Ke
HA YEPTEXK, BBITIOTHEHHBII MAITMHON

¢ MOMOMIBI0 TPahOMOCTPOUTES.
CAUIIKOM MHOTO TapajiesbHbIX
JINHUH, MEXAaHUYECKU CKPYTJIEHHBIX
u3ruboB — U HUKAKUX IMOIUH, KaKU-
MU OOBIYHO HACBHIIEHBI HACKATbHDIE
PUCYHKH KAaMEHHOTO BEKa.
W3BecTHBIN pocCHUCKUN TITaHe-
tosor JI. B. Kcandomamutu naxe
BBIIBUHYJI M 060CHOBAJ HJEH0, YTO
pucynku Hacku MoTsin GbITh CO31aHbI
C MTOMOIIIBIO JIYI€BOTO UHCTPYMEHTA,
KOTOPBIM HEKTO OPY/I0BAJI € HOJIBIION
BBICOTBI, Pa3pyliasi TEMHbIE KaMHU,
PACCHITIABIITIECST B CBETJIBIN MIECOK...

CKBO3b TepHMM

Beuter camosiera 13 CaHTbsro 3a-
nepskuBasicd. B pesymnbrate B Jiumy
MBI OIO3/IAJIN HA TPH Yaca, U OUJIeTbl
na asrobyc B Hacky nponasnu. Mu-
XanJs cpa3dy TMO3BOHUJ U3 adpOmopTa
HameMmy ruy TaTbsiHe: 0Ka3agocCh,
YTO [OCJIEHIIN HA CErOjIHsI aBTOOYC Ha
Hacxky ornpasisercs yepes yac...

A MBI BCe ele MPOXOJUJN Tac-
MIOPTHBIN KOHTPOJIb, U CUMITATUYHAS
COTPY/IHNIIA B MOTPAaHUYHON hopme
BHUMATEJIbHO pacCMaTpHBasa COfEp-
JKIMOE MOETO YeMOJIaHa, T/ie Cpean
OZIeX /Bl JeKasla O4YeHb CTpaHHas
Bellb — /[BEHA/IIATUKUJIOTPAMMO-
Basl rOJIOBKA OT aCTPOHOMUYECKOTO

mTaTuBa. JleBylika He TOPONIHUIACH
BIycKaTh MeHs B Ilepy, cobupasich
OTIIPABUTH MO YeMO/IaH HA JOCMOTP
HayaabCTBY. Mou TpocTpatHbie 00b-
SICHEHWS MAJIO TIOMOTAJIN JIeJTy — TIOT-
paHWYHAs JAEBYIIKa yabiOagach, HO
OCTaBajIaCh HETIPEKJIOHHOM.

[lnma CeMeHOB, y1auHO TTPOCKO-
YUBIIUH KOHTPOJIb 6€3 10CMOTPa,
MPaYHO HAOJIIOZAI 32 IIPOUCXOISIIUM
W3/1aJTH, OMUPASCh Ha PYYKY TETEKKH.
Ha renesxkke Jeskas prok3ak ¢ Takoi
JKe TOJTOBKOM, CyMKa € 3apsaHbIMU
YCTpPOHCTBAMHU M METaJIINIeCKUMMI
KPOHIITEITHAMU, a TaK)Ke /(B YIaKO-
BaHHbBIE B YEXOJI TPEHOTU OT IITATUBOB
U PIOK3aKN ¢ HOyTOyKamHu, Mudpak-
IIMOHHOW PEeIIeTKON U MepeHOCHbBIM
crextporpadom. He xorenocs naxe
yMaTh, YTO MOTJIO CIYIUTHCS, €CITI
6bI fieByIIIKa monpocuaa J[umy noka-
3aTh €ro Garax...

Bpewms o, Iparmia Ilepy 6biia Ha
3aMKe, 1 ImycTbiHs Hacka yske HaumHa-
Jla pacnabiBaThes B Tymane. Ho Tyt
YTO-TO TPOM3OIILIO, EBYIIKa BAPYT
3aXJIOMHYJIA MOl YeMO/IaH U CKa3aJa:
«Unute! Beero xoportiero!s

W MBr momam — TOYHee, MOYTH
nobexann. Beckounanm B Takcu U
JIBUHYJIMICh B CTOPOHY aBTOBOK3aJIa.
Ha nopore, xak 1o 3akasy, cpasy ke
cranu GOpMUPOBATHCS TIPOOKYU U
cBeTo(dOopbl 3apaboTaiu B pekume
«KpacHol BostHbI». [Tepen cBeTodopa-
MU CHOBAJIM TOPTOBIIBI HAa BeJIOCUTIE-
nax u 6e3, HaKJIOHSICh K OTKPBITHIM
OKHaM CTOSIIINX B TIPOOKe MAIiH 1
MpeIJIarajid KeBaTeJIbHYI0 PE3UMHKY
1 JKEJITYIO NHKA-KOJTY.

...MBI ycrienu, Kak B TOJTABYICKOM
60eBrKe, — GYKBAIBHO B TIOCIIEIHION
MunyTy. TaTbsHa pa3MaxuBasa pyKa-
MU, TIOA3BIBAas HAC, MBI TTOIXBATUIIHI
HAIIy MOKJAXKYy ¥ PUHYJUCH K aBTO-
Oycy. Meura oCTaBUTb BCIO TEIEph
y’Ke HeHY>KHYIo anmaparypy B JInme
PYXHyJIa — BpEMEHU Ha IIOUCKU KaMe-
PBI XpaHEHUs He OCTAIOCh.

LLikonbHMUpbl Hackn — He6onbLLIOro
CYMNaTU4HOr0 ropofKa Ha tore
Mepy. ®oto C. A3eBa

Ocuriep MOJUINN ¢ PEBOJIBBEPOM B KOOYPE TIPOBOIUI
JIOCMOTP TIPH MOCAJIKe B aBTOOYC TaK, Kak OYATO 9TO ObLI
camoutet. «Bysnoc amac, cenpopac naccaxepoc!» Bei6opou-
HBIIl OCMOTP JIMUHBIX Betleld. JImunblii JocMoTp. [Tonck me-

TAJINYECKUX IIPEIMETOB B KAPMAHAX METAJIOUCKATEJIEM.
U1 BOT MblI, BMECTE CO BCEM CBOMM 0araskom, — B aBTodyce.

..ABTOOYC GBI UyOBUIIEH — HEBEPOSTHBIX PasMEPOB
ABYX9TasKHadA MalliiHa C BBICOKUMU aBUAlTUOHHbBIMU KpeC-
JIAMW, IBYMS TyaJleTaMi, KOHIUIIMOHEPAMH, TeJICBI30PAMU
1 fiake GOPTOBBIM JIOCTYTIOM K MHTEPHETY.

Crioapaecca (1) pazHocuiia Ha TIIIACTUKOBBIX MTOTHOCUKAX
VIKUH, TT0 TeJIEBU30PaM MOKA3bIBATM XOPOTIN (PUIBM C
Puuapgom Tupowm. IToTom maccaxupam ObLIM PO3JaHBI
OuIeThI aBTOOYCHOM JTOTEpEN, T/Ie HaJIJIeKaIo 3aUuePKUBATh
1udpel. CaM PO3BITPHINT TYT Ke TeEMOHCTPUPOBAJICS TIO
TeM JKe TeJIEeBU30PaM, M CYACTIUBYUKY TOTYIUIN CBON
BbIUTPbIIII.

Jlo MecTa Ha3HAUYEHWST MBI €XaJH OKOJIO CEMU JacOB.
[luma TyT Ke 3aCHYJ, a s BCe BIVISI/IBIBAJICS B MEH3aKu 32
BETPOBBIM CTEKJIOM BTOPOTO aTaxka... [ leifzaskut aToro 3aciry-
JKMBAJIU — OHU ObLJIN AEHiCTBUTEILHO BIEYATISIOUIUMU.

i

Jlro6oBaTtbCs LWegespamm
1306pasnTensLHOro NCKycCcTBa
_P,péBHVIX MOXHO NMOAHSABLUNCH
* Ha BbILLKY MPSIMO Y 0604/HbI
f 3HameHuToro MNaHamepukaHckoro
- wocce. @oro [. CemeHoBa
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YerbslpecTa KNJIOMETPOB MBI €XaJl 110 KAMEHUCTOMH
nyctbine. VIHoTA cripaBa Bo3HWKaM TUXnii OKeaH, mouTu
He3aMeTHBIH 32 TVIOTHBIM CMOTOM, & B/IaJIEKe CJIeBA MPATHO
TemHesa rpomaza Auz. [7ie-To janexo B OKeaHCKOi Mriie
Ca/INJIOCh COJIHIIE.

Bokpyr 6611 KaMeHb, KaMeHb 1 TOJBKO KaMeHb. MIHorma
KaMeHHasl pAaBHUHA CTAaHOBMJIACH COBCEM IJIOCKOI, MHOT A
BCIIydyunBaJach XOJIMaMU. ITorom JI0pora CepHaHTUHOM
B300paJIach Ha repeBasl, BOKPYT TEMHEJIH CKJIa4aThie KO-
PUYHEBDIE TOPBI, U B )KUBOITHCHBIX CKaJIaX ObIJIO BHIPYOJIEHO
HeITIPOKOe IPOCTPAHCTBO /715 Xopoltiel foporu — [Taname-
PHUKAHCKOTO IITOCCE.

[Topazkasio MpakTHYeCKH MOJTHOE OTCYTCTBUE PACTUTE b=
HOCTU: 10 TOPU30HTAa — HU TPaBUHKU, HU /IEepeBIla. Jlumb
MHOT/Ia Ha ZI0POTe HOSBJISINCH YaxJIble, SIBHO BBICAYKEH-
HbIE JlepeBIa U cjaelbl 00paboTKM KaMEHUCTOI 3eMIIu,
KazaBlelics 0e3KU3HEHHO, — MPeIBECTHUKY IPUOIIU-
JKAIOMIETOCS JKUJIbsl. BOT 1 ceslenne — MaJleHbKIe IOMUKH
C IJIOCKUMU KPBIIIAMH, HATIOMUHAIOIINE Pa3GpOCAHHBIE
crnyeynbie KopoOku. U cHoBa — GecKpalitsiss KaMeHHast
ITyCTBIHS...




MACbMA B PELAKLINO

B3raga ¢ Heba

B Hacky — majieHbKUii cMMIIATUYHBIH TOPOJIOK, HATIOMU-
HAIOMNH IIPOBUHIMAIBHBIN POCCUNCKUN PAlIIeHTP, — MBI
TIPUEXaJH MO3/IHO HOYblo. OTIIPABUIIICD B OTEITH O HOUHOM
VJIOUKE CO CHSTBIM achaIbroM, 3aChbIaHHO KPYTTHBIM Oy -
JIBIKHUKOM B OJKUAHUH JIOPOSKHBIX PabOT, HATPYKEHHBIE
HaIIIIM COBEPIIEHHO HEYMECTHBIM 37IeCh aCTPOHOMIYECKIM
Garaskom. B 6apxarHo-uepHOM Hebe HEXKHO CBETHII MOJIO-
noit nepesepuyToii (I10xn0e mosrymapue!) Mecsir, TOJBKO
HapPO/UBIINIICS [TOCTIE HElaBHETO 3aTMEHNSL..

¥ Hac 6b1710 Beero mostopa st st ocmorpa Hacku — e
DKCIEAUIIUS, a CKopee KpaTkuii Haber. U 910 BpeMst Hy KHO
HCHOIb30BAaTh MAKCUMAJIBHO IIPOAYKTHUBHO.

...C neboubIoro aspoapoma «Aspomnapaxkacy Kasble
HECKOJIBKO MUHYT B3JICTAIOT MaJICHbKUE caMosieTuKu. Ha
ux GOPTY MACCAKUPDI — MSATH-IIECTH YETT0BEK, KOTOPbIE MO-
IyT B TEYEHHE TOJIyYaca Yepe3 NITIOMUHATOP JI0O0BATHCST
yauBuTeabHbIMU Teordamu Hacku.

MBI TOKE TIOAHSUIICH Ha GOPT, BOOPY KEHHbIE BUIEOKAME-
poii u horoanmaparamu. CaMOIETHK TOHSJICS B BO3/LYX,
HAIIUM B30PaM IIPEICTANI0 OPa3UTEeIbHOE 3PEIUIILe.

..Ilycteinsg Hacka aGCOMIOTHO CyXa — 3/1€Ch BbIAIAET
He 6oJiee HECKOJIBKUX MUJIJIMMETPOB 0CaJKoB B roi. Ho
€ BO3/LyXa ObLIU XOPOIIO BUAHBI CBETJIbIE PYCJIA OT IIOTO-
KOB BOJIBI, — BUJINMO, KpaliHe PeaKo, HO JJOXK/IN BCe-TAKH
CMa4MBaIOT 3TH KAMHM, 1 TOT/[a MOII[HbBIE JINBHEBbBIE ITOTOKHI

Ham ypanocbk BAMOTHYO NOJONTM K OQHOM U3 couryp —
«CTpene», UMeBLLeN (hopMy TpPeyrosibHVKa, ogHa

13 BEPLUMH KOTOPOro BbITArMBanach Baanb Ha
kunomeTpbl. Co Bcel nnowaan urypbl KaMmHy 6binm
ybpaHbl 1 YI0XeHbl BNAOTHYIO APYr K APYry N0 KOHTYpYy
n3obpaxenusi. ®oro [. CemeHoBa

cOeraior ¢ X0JIMOB 1 Beepamu pa3beraiorcst 1o iycrbine. Ha
CYXWX pycJaX BUIHEVCH PEKNE JaxIble KYCTHKH.

Ho namie BHIMaHue TPUKOBAIN COBCEM UHBIE CIIEIBI —
BbI3BIBAIOIIE NCKYCCTBEHHBIE. JIMHIM, CTPEJIb, TPATIEIUL...
BbL10 SICHO, UTO UB00PAKEHUSA NOSBUIIICH HA IOBEPXHOCTH
B Pa3HOE BPEMsI: UX KOHTYPBI TI0-Pa3HOMY BBIIEJISINCH HA
(home TeMHOI yCTBIHY, TMHUH TIEPECEKATHCD, ITepedep-
KWUBast IpyT IpyTa.

Bropoii nuaoT Hamieil «HeGeCHON JacTOYKM» B3I
MUKPO(hOH U «HA UCTTAHCKOM aHTJIMIICKOM» MPUCTYITUIT K
ucnosHeHuio obsizannocTedi ruga: «[TocMoTpuTe Halpaso.
Ilepen Bamu durypa “acrponant”. [TlocmoTpuTe Hase-
BO — II0J] HaMU Qurypa “Kut’»...

Koneuno, Ml Buziesin aTi (pUTYpHI 1 paHbIIle — Ha 9Kpa-
He, Ha ororpadusx u cxemax. B Ilepy ux nzobpakeHus
BCTPEYAIOTCS MOBCIOLY, HAUMHAS C OPHAMEHTOB Ha JIBEPSIX
oreJieil 1 aBTOOYCHBIX OCTAHOBKAX M 3aKaHYMBast [IOCTEPa-
M, pyrboskamu u Gpeokamu. Gurypst Hacku — cuMBo
CTPaHbI, CBOETO POJIa HALMOHAIBHBIN «GPEH]I>.

Ho Bo04mIO OHM OKa3a/IMCh ropasio 6oJiee yAUBUTE bHbI-
mu. U GoJibIie Bcero mopaskasro HEIPUBBIYHOE COOTHOIIE-
HI€ Pa3MEePOB: HEPEATbHO OTPOMHbBIE KOHTYPbI U300pazke-
HU pacCTIJIATNICDH MEK/TY XOJIMAaMH, TAKIMHI KPOIICYHBIMHI
P B3IJISAZIE € BBICOTHL. Kas3asmoch, Kakye-To Hen3BeCTHbIe
BeJIMKaHbI GECCTPACTHO, KaK ObI MEXK/LY [IeJIOM, HAHECIIU 1X
Ha IJIajIh MyCTBIHN, KaK Ha THTAHTCKYIO CTPAHMUILY...

®durypa nayka — 0gHO 13 Tpuguati
TUraHTCKMX M306PaXKEHUI XMBbIX
CyLLleCTB B nycTbiHe Hacka.

®orto []. CemeHoBa

[1oA BO3AYWHOM MOAYLIKOWM

Kak GbLin cosianbl yuBUTeIbHbIE pUcyHKH Hackn?
B unTepHeTe MOJKHO HAIITH MACCY Pa3HOOOPA3HBIX BEPCHI,
HO, KaK Mbl BCKOP€ yOeAUIUCh, OOJBIIMHCTBO U3 HUX Bbl-
JIBUHYTBI JIFOAbMH, KOTOPbIE HUKOT/IA TaM He ObIBAJIIL.

..Ha aBTOMammne MeCTHOTO TypareHTCTBa MBI IO/b-
exasan K OJHON U3 QUryp — «crpeie», UMeBIIel hopMy
TPEYTOJIbHUKA, OJTHA U3 BEPIINH KOTOPOTO BHITATHBAIACH
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KaxeTcs, 4To dumrypy cobaku
OPEBHME CO3[an1 C MOMOLLbIO
rMraHTckoro rpachonoctpountens —
yOMBUTENbHAA NapanienbHOCTb
nvHui! Npn 3TOM OHa coBCeEM

HE MoXoXa Ha COBPEMEHHOTO
YETBEPOHOrOro XUTens oKpavHbl
Hacku. ®oro []. CemeHoBa

Ha KNJIOMETPBI BJIATb B BUJIE JITTUHHOM, TIOCTETIEHHO CY:Kaf0-
1iefics moocsl. OcHOBaHME TPEYTOIBHUKA — KAK MUHIMYM
r1apa COTeH METPOB.

Durypsl TPOTATh HEJIB3ST, 10 HUM HEJIb35T XOUTh, K HUM
HeJb3st NPUOIUKATHCS — 32 ITUM [PUCTAIBHO CIICST
oxpanHukd. Ho ycrennTs 3a BceMn HEBO3MOXKHO, U HaM
VIAJTIOCH TIOJIOUTH BILIOTHYIO K M300paKeHHIO.

Boo6ue nycreins Hacka — 910 poBHOE 110JI€, CILIONTD
IIOKPBITOE KAMHAMHM pasMepoM ¢ kaprodesmny. [lox kam-
HSIMU — CJIOH IJIOTHOTO T1ecka. Ecyin KaMHYM OTTpecTy B CTo-
POHY, Ha KX MECTe OCTAHEeTCsI 3AMEeTHOE CBETJIOE TISITHO.

Vmenno Tak n ObLIa yCTPOEHa «CTPeJas: CO BCel TIo-
man GUrypsl KaMHu ObLIN YOPaHbI, U CBETJIast 30Ha Ha
TeMHOM (hOHE OTUETIINBO BbIjIessImach. [losioca 3 kamueti,
VJIOJKEHHBIX BIIOTHYIO APYT K APYTY 110 KOHTYPY n306pa-
JKEHUs, KaK KaiiMa, YCUIUBAIA KOHTPACT.

Kax MbI y6eiuiIich mos:ke Ha JPyroM y4acTKe — TaM, Tlie
[Tamamepukanckoe mocce BIVIOTHYTO TIOAXOANT K TEOTJIH-
am, a onuH M3 HUX Jake TepepesaeT MOIMOJIaM, — Be3/e
B Hacke Gbliia mpuMeHeHa OjiHa ¥ Ta JK€ TeXHOJIOTHSL.

Mpbl [OTIBITATMCE TTPOBECTH AKCIIEPUMEHT M PAa3TPecTn
KaMHH, coii/is1 ¢ oposkkn. Ho Ham aTo He ymanocs: pe3Bo
noA0esKaBIIIi OXPAHHUK CTAl HOCKOM OOTHHKA crpebarh
KaMHU 0OPaTHO, CIIacasi MUPOBOE KYJIETYPHOE HAC/IE/IHE. .
Ho MbI Bce-Taky IpOBeJN SKCIIEPUMEHT — 32 XOJIMOM, T10-
JIAJIbIIIe OT 30PKUX IJ71a3 OXpaHbl. MUXaw1, JIerko pa3meTast
KaMEIIKH [TaJIbIIAMHU, TOIbITAJICS U300PA3KUTh HA 3eMJIE [IEP-
By10 OYKBY cBoero nmenu. Ha nsrorosienue 6yKBbI «M»
pasmepamu 50 Ha 80 ¢M Y HETO YIIJIO MUHYTBI TTOJITOPHL...

Texmosorns n3rotToBeHN (PUTYP OKa3aIaCh TPEACTHHO
npoctoil. Ho Bo3HUK ApyToii BOIPOC: KaK MOTJIN 9T (hU-
TYPbI COXPAHUTBCS Ha MPOTsKeHUN cTosteTnii? Heyskern

o

HaquhM 3Kcnep|A'|s7|eHT
vaXamn.-I' aBpuioB

.-I'I'I:rITaéTCFl Vlsoﬁpa’:;mb ;
KBY CBOETO o
~ VIMeHU Ha MyCTbIHHOM
. xoncre, wcncﬁ-fb3yﬂ $

h- nepByio

"argro ﬁ

"' .—'.u‘-‘“

BeTep 1 OyPH Tak U He CMOTJIH 3aHECTH
CBETJIbIE TIeCYAHbIE JTOPOKKHU?

Bot uto gymaioT 1o aTomy moBoLy
MECTHBIE CIIeIMaNNCThL. B mycThine,
rJie OYeHb JKapKO, HaJl CaMoii 1oBep-
XHOCTBIO PacKaJeHHOH KaMeHHOI
pPaBHUHBI (POPMUPYETCS TTOAYIITKA U3
ropsiuero Bo3iyxa. B aTom TOHKOM,
B HECKOJIBKO CAHTUMETPOB TOJIIIMHOM,
CJI0€ BO3/lyXa HUKOT/Ia He ObIBaeT
BETPa — OH MOKET OBITh TOJIHKO BBIIIIE.
Vmenno mpocioiika ropsg4ero Bo3-
yXa ¥ TIPefIoXPaHsieT TTOBEPXHOCTH
MYCTBIHU OT TOPU3OHTATIBHOTO Tiepe-
Hoca. B pesynbrare narno 6es xam-
Hell ocTaHeTcs B HEM3MEHHOM BUJIE
HAaJI0JITO, MOZ0OHO ClIe/ly aCTPOHABTA
Ha TOBepxXHOCTH JIyHBL

OmHako co BpeMeHeM KOHTPaCT
MEK/Y CBETJIBIM TIECKOM U TEeMHbIMU
KaMHSIMU JIOJKEH YMEHbIIATbC.
Takoe BmeuareHue, 4TO M ceilyac
JINHUU U TIJIOMAJIKU y>Ke He TaK XOPOo-
110 3aMETHBI, — BEPOSITHO, OHU JIelic-
TBUTEJBHO APEBHUE. A BOT KOHTYDPBI
huryp KUBOTHBIX H0JIee KOHTPACTHBL.
He nckimoveno, 4To HauepTUIIN UX He-
JTaBHO — MOKeT GbITh, yoke B XX B. Tak
JIA 3TO — CYJIUTH CIIEIUATUCTAM.

~ TexHonoruio ApeBHIX 'F'
dEMEHOBa e

Crpoutean
aKBEAYKOB

Ocraetcs elie O1H BONPOC, CTOJIb
4acTo 3a/aBaeMblil: 3a4eM U KOMY
ObLIU HYKHBI TUTAHTCKUE U300paKe-
HUS, KOTOPbIE MOKHO YBU/IETH U Olle-
HHUTH TOJBKO ¢ OOJIBIION BbICOTDI?

Bo-11epBbiX, 1ycrbits oGpamieHa
ropamu, Jia U B CEpPeAnHe ee BO3BbI-
IIAIOTCA XOJMBI, ¢ KOTOPBIX GJn3Jie-
sKamue GUrypsl MPEeKPAcHO BUIHLL
Bo-BTOpBIX, fake CPABHUTEIBLHO He-
BBICOKasl (IeCATUMETPOBas) BbIIIKA,
BRICTpOeHHAA panoM ¢ [lanamepu-
KaHCKUM LIOCCE, JAeT IIPeKpacHblil
0630p. Harpumep, MOKHO PasriisifieTh
burypy «zaepeBo» UM 3arajoyHLIe
«PYKU» — HEIIOHSATHDIN, HU Ha YTO He
HOXOKMI KOHTYD C JByMsI PyKaMu,
Ha OI[HOI>,I 13 KOTOPbIX TIATH MMAJIbIIEB,
a Ha JIPYTOil — TOJNBKO YETBIPE...

Ilpyroe npeanosoxkenne 6oyee
OpUTUHAJIBHO. He MOTJIN JIN JIPpEB-
HUEe COOPY’KaTh 3/€Ch ClIEUANbHbIE
JepeBsAHHbIe GallHU AJs BasKHbIX
MEePCOH — BOXKEI, skpertoB? C Takoi
GalIHU MOKHO OBLIO JIETKO PacCMOT-
PETh TOTEM CBOETO IIEMEHH — U300-
paskeHue mayka win Koimubpu... Ha
OJHOM U3 CaiiTOB, MOCBAINIEHHBIX
nycrbiie Hacka, ckasano, 4to BOJImM-

3u TeoTandGoB GBI 06HAPYKEHBI
OCTaTKM JIEPEBAHHBIX CBai, 3a0UThIX
B 3emJ110. He MOTYT Jit OHM OKa3aThCst
OCHOBAHUSAMHE JABHO Pa3pylIeHHbIX
COOPYsKEHUIT — pUTyaJbHBIX OalieH?

13
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A uro gymator o 3arazke Hackm camu nepyanus? ['u-
1oTe3a O MPUIIEAbI[aX U3 KOCMOCA 3/1eCh He MOIYIApHA.
B Ilepy yb6exmennr, 4To Teorandbl CO3MAHBI APEBHEN
MECTHOM KyJIBTYpOIi, Gepyliieii Hayauo Ba ThICSYeTeTHsT
Ha3aJ], KOTOpas TaK 1 Ha3bIBaeTCs — HAaCKa.

Boumbr Hacka HOCHIIM Ha TOSICE TOJIOBBI BPAroB Kak I10-
Kazaresib 106sectu. Ho, TOMIUMO KeCTOKUX HPABOB, JIIO/IH

HaCKa OTJIMYAJIMCh TaKKe YAUBUTEJIbHBIMU YMCHUAMU.
Hawm nmokazasu ermie He 3aBepIeHHbIE PACKOTIKU TPAHIN03-
HBIX COOPY’KEHMIT, 3aChITaHHbIX MECKOM. XPaMbl, 3JaHMsI
u3 HeOOOKKEHHOTO KUPIHUYA, TTOA3eMHbIE XPAHUJIHIIA
3epHa... 37Iech co3laBalach BEJUKOJENHas KepaMuKa,
TKaHH, Ha KOTOPBIX [I0 CUX [TOP COXPAHIIKCh IPKUE Y30PbI
1 OpHAMEHTHBI.

Z[Be TBICAYM JIET Ha3a/l HaCKa ITOCTPOUJIN B IIYCTbIHE
VAUBUTEIbHbIE AKBEIYKH — CIMPaIbHble KOJOLBI, 00J10-
JKEHHBIE KPYIIHBIMU OYJIbIKHUKAM, TO3BOJISBIIIUE 10CTA-
BaTh BOJLY U3 TIOBEMHON PeKU. DTH aKBELYyKH paboTaioT
noceifyac — 3eMJIETPSICEHUS He Pa3pyIIHIn uX. VIMeHHO
GJarozaps aTOM BOJIE 3/1€Ch, CPeI aOCOTOTHO OE3BOHO
KaMeHHOI Iy CTBIHM, CETO/[HST 36IEHEIOT ILIaHTaIlN KaKTy-
COB, pacTyT KapTo(eb 1 6axueBble KyJIbTYPBbL.

Boza Bcerza Obiia riaBHON MpoOIeMOii B KM3HU HAPO-
ma Hacka. VI MOKeT OBITh, TPaHMO3HbIE N300PaKEHNUS B
IyCTbiHE OBLIM CBS3aHbl C PUTYAJbHBIMU AeiiCTBUSME,
HaIpaBJeHHBIMI UMEHHO Ha ee peleHue. A ToTOM ¢ TOP

MoXeT 6bITb, B 3TON OEBYLLKE

13 COBpeMeHHOWN Hackun Te4eT KpoBb
OPEBHMX BOMHOB U CTpOUTENEN?
®orto []. CemeHoBa

IIPUIIIN APYTHE JIOAU — HOCUTEIN BOUHCTBEHHOM KyJIBTY-
PBI «Ha/IU», YHIYTOXKUBIINE Hacka. Ha cmeny Haymu, B cBoIo
ouepe/ib, Ipuuy UHKU. [ToTom — eBponeiiiipt, cuioil opy-
JKUsl yTBEPAUBIINE Ha KOHTUHEHTE KaTOJIUYEeCKYIO Bepy.

N ot Hacka ocTtasuch TOJTBKO CTpaHHBIE (PUTYPHI B
IYCTBIHE, TIPO/IOJIKAIOIIIE TTOCHIIAT CBOU OE€3MOJIBHBIE
MO3bIBHBIE JABHO YMOJIKHYBIIMM HebecaM, a HeCyIine
JKU3HD aKBEAYKH. ..

OHEYHO, 32 BpeMs1 CBOero KpaTkoro Habera B Hacky

MbI — He 3THOrpabl, He UCTOPUKH 1 HE apPX€0JI0TH

— He OTKPBLIN, /]a M He MOTJN OTKPBITh HUYETO

HoBoro. Ho MBI y6emmuiich, Kak MHOTO HEBEPHOTO,
HEBEPOSITHOTO W TIPOCTO JIOXKHOTO 0 (heHOMeHe TeorTndoB
Hackm BcTpeyaeTcs Ha CTpaHWIIAX KHUT, *KyPHAJIOB U UH-
TEepPHET-CalTOB.

JIo6oi, KT0 3/1eCh OOBIBAJ, HE MOT HE [IOHSTH IPOCTY IO
TEXHOJIOTUIO U3TOTOBJICHUST M300PasKEHUH, HO TI0YEMY-TO
JI0 CBOETO IIyTEIIeCTBUSI Mbl HUT/IE HE HAIJIN O HEll Jlaske
yrnomuHanus. Elte ojiHa oyeBuHast Belib — YBUIETb 1ie-
JITKOM TeOTTI(HBI MOKHO HE3 TTOMOTITH JIETATOINX TAPETOK
1 BO3/LYNIHBIX 11apoB. OHN BIOJTHE BU/IHBI C XOJIMOB WJIH
¢ Gallet, COOPYAUTh KOTOPbIE U3 TBEPAOH JPEBECHHBI MEC-
THOT'O JIepeBa ryapaHro He COCTaBJIIeT OOJIBIIOTO TPY/A.

Mpbi ybenuinch, 94T0 yMeHMe CO3[aBaTh TUTAHTCKITE
KapTUHBI Ha KAMEHUCTOM IJIATO BBITJIAAUT AAJICKO HE

CaMbIM CJIOKHBIM M3 TOTO, 4TO YMeJIN
JleJIaTh JIpEBHUE JIIO/IN HACKA. A HE/l0-
OLIEHUBATH IPEIKOB U TIPUITHCHIBATH
BCE JIOCTMKEHUS MHOITAHETSTHAM —
HaBepHOe, He CaMbIil MPaBUJIbHBIN
My Th... ECJin ke BCIIOMHUTD, HACKOJTh-
KO yIMBHUTEIbHBIMEI U PazHoo6pas-
HBIMU OBLIM U OCTAIOTCA PETUTHO3-
Hble PUTYaJbl PA3HBIX HAPOJIOB, TO,
HaBEpHOEe, HE CTOUT HeJl0yMeBaTh 1
110 TIOBOJIy Ha3HAYEHMSI ITyCTHIHHBIX
U300 paKeHuii.

Ho HecmoTpst Ha TO, YTO MHOTHE
Muds! BokpyT denomena Hacku yxe
pa3BeHYAHDI, 3TH IPEBHIE N300pasKe-
HIST OCTAIOTCST 0OBEKTAMU M3 Paspsia
CaMOro yJIMBUTEIBHOTO, C YeM MOJKET
CTOJIKHYTHCSI Ty TelIeCTBEHHIK.

Moxanyi, camoe yamBuTensHoe
TBOpPEHWE APEBHUX HAcKa — 3Tu
aKBeOyKwW, crnivparnbHble Konoaubl,
KOTOpbIE U CErOHSA — CNyCTH

OBe TbICAYN NEeT — cHabXatoT
BOZION XUTenen NyCTbIHW.

®orto [. CemeHoBa

HassaHue aTon dumrypbl —
«aCTPOHaBT» — AaHb rMnoTese

0 KOCMMYECKOM MPOVCXOXAEHUN
reornnos Hacku, KoTopyto

B [Mepy Mano KTo BocrnpuHMmaeT
BCEPbES.

®oro [. CemeHoBa
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[laToMCKUU KpaTep -

3eMHOM
NI HeOeCHBbIN?

9707 Kypran4mk B 180 km oT r. JleHcKka, no4YTv Ha rpaHuye SKkytum un
UpkyTckout obnactu, o6Hapyxwun 8 1949 r. reonor B.B. Konnakos.

O npovcxoxaeHnn KpaTepa BbiCKa3bIBaSIMCb caMble pa3Hoo0bpasHble
rUnoTe3bl: METEOPUTHBIN yaap, OCTbIBLUMI BYJIKAH U Aaxe... Mosiogas
KumbeprimToBas Tpyoka.

Skcnegmumn NpexxHuX neT rnpuHoOCUIM 60J1bLLIEe HOBbIX BOMPOCOB, YeM faBanm
Ha HUX OTBETbI. HakoHeL, coBMeCTHbIe yeunusi AByx nHctutytoB CO PAH

U [BYX UPKYTCKMX YHUBEPCUTETOB MO3BOSINAV CAENATb ONpenesieHHbIe
BbIBOAbI.

C romoLLbto reosnorn4eckoro KapTupoBaHUs v [EHAPOXPOHOIOMMHYECKOro
aHanmsa crieymnanncTbl BOCCTaHOBUIN 10CTIEA0BATEIbHOCTb (hOPMUPOBaHUS
3/IEMEHTOB KpaTtepa. A reoxuMmn4ecKme nccrenoBaHus Mmatepuana

Kparepa n ero obpamieHnsi BbisiBUIN 30HaTbHOE pacrpeneneHne B Hem
XVMUYECKUX 35IEMEHTOB. Ha ocHoBe mosy4eHHbIX hakToB o[Ha U3 runoTes
nogTBepAnnack

KnoyeBble crioBa: lNaToMcKkumn kpatep,
N3BECTHSK, NeCYaHWNK, 30HANbHOCTb,
MUWHeparnbl, novabl, JaTpoBKa.

Key words: Patom crater, limestone,
sandstone, zoning, minerals, fluids, age
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ITak Bblrnﬂ,u,wr KpaTe‘p c Goce,u,Hem roBbl Ha paccmﬂHmm
2,5 KM, paghilia BbICOT OKOSIO 500 M (cneBa)
- LleHTpansHas Topka kpatepa ‘choxera M@CGMBHbIMI/I
} 14 TemHo=cepbiMu mbl6aMM USBECTRSAKOE |
rCepenMHa KpaTepa nb,qumaeTCH Hag ypoBHEM pehbe¢>a
‘Ha 24m (I'IaTOMCKoe Haropbe 2006.17)
L 1_'4 i 1




18

OHLIMKNONEONS SKCMENLINNA

AHTUMWH BukTtop CepreeBny — JOKTOP reosioro-
MUHEpPanorn4yeckmx Hayk, npodgeccop, 3aBefyroLLUmin OTAENOM
reoXuMmmn 3HA0MEHHbIX NpoLeccoB NHCTUTyTa reoxmmmm nm.
A.T1. Bunorpapgosa CO PAH (MpkyTck). ABTOp 1 coasTop 6onee
280 paboT, Bkntovas 9 MoHorpaduii. Y4acTHUK 3 akcneamummn
Ha NaTomckuin kpaTep

eJIKIe COOPYsKeHUsI HeOOBIYHOM KOH(pUTYpaIlnK

BCer/a MPUBJIEKAIOT BHUMaHMe Jiofeit. Takum

3araouHbIM 00beKTOM siBJisiercst 1 160-MeTpoBoit

[IMPUHBI KpaTep, 0OHAPYKEHHBINA B CepeAnHe Mpo-
IIJIOTO cToJIeThsI Ha [TaTOMCKOM Haropbe B BEPXOBBSIX P.
Jlena. Kakue motnabie cuiibl coszanu ero? CTOUT JIv O3KU-
JIaTh BO3BPAIIEHIS HEKUX OMACHBIX TPUPOIHBIX SBIEHUI B
STOM PerroHe? A MOKeT GbITh, HAOGOPOT — PSIIOM CIIELYET
HMCKATD MOJIE3HbIE NCKOTTaeMble?

Xopomio opranu30BaHHbIe MOCTEAHNE IKCTETUIIUN
06HaAPY KN (HAKThI, TOATBEPIKAAIOIINE BYJIKAHOTEHHYTO
TIPUPOJy KpaTepa, U ONPEeIUIN BPeMs €ro 1Moce/10Ba-
TeJLHOTO (DOPMUPOBAHIS.

HemHoro NCTopmn

IIpomuno yske 6osee 60 et co BpeMeHu 0OHAPYIKEHMsT
Ha cesepe Vpxyrckoii obnactu (Bomaiibunckuii p-u)
HEeOOBIYHOTO ISt TeX MecT Kparepa. OTKPBIBIINI 9TOT
YIUBUTENbHBIN (HEHOMEH MPUPOBI UPKYTCKUN TEOJIOT
Bamgnm Kosmaxos BbIcKa3as THIOTE3Y O TPONCXOXKICHIN
[Tatomckoro Kparepa B pe3yJibTaTe METCOPUTHOTO yapa
(Kommakos, 1951).

BOPOHWH BukTop MBaHOBUY — JOKTOP GMONOMMHYECKUX HayK
3amecTuTenb gupektopa Cnbmpckoro MHCTUTYTa U3nonorum
n 6uoxmmmm pacteHnii CO PAH (MpkyTck).

ABTOp 1 coaBTOop 60nee 120 Hay4HbIX Ny6nMKauuii

Cubupckas komuccus no mereopuram CO AH CCCP
B 1963 1. Ha 00TIIECTBEHHBIX HAYAIAX HATIPABUJIA HKCITE/N-
nuio Ha [Tatomckuit kpatep. [locse nuccnepoBanuii yuennie
He TPUIIIIN K e[JHHOMY MHEHHIO 110 TIOBOJLY IIPOIECCOB, IPH-
BeIINX K ero obpasosanmio. B. B. Konmakos B coBMecTHOI
¢ acTpoHOMOM obcepBartopun IpKyTCKOro yHUBEpCUTETA
C. A. SI13eBbIM CTaThe OTMETILI, UTO MOTOOHDIH KpaTep MOT
copMUPOBATH TOIBKO yIap CBEPXIIJIOTHOTO METEOPHTA,
M3 TeX 4TO paHee HUKoraa He Habmoxamucy (Kosmnakos,
Ases, 2007).

Onnako yxe B 1951 . usBectHbiit reosor C. B. O6pyues
BBICKA3aJl COMHEHHE O METEOPUTHOM ITPOUCXOKIEHUHN
[Tatomckoro kparepa. [1o ero runorese Kpatep Mor oopa-
30BAThCS B PE3yJIBTATE TIPOPHIBA CO SHAUMTENHHBIX TIYOHH
rasonapoBoi CTPyH B y4acTKe, 0CJabJIeHHOM TEKTOHNYE-
CKHUMU Pa3JIOMaMH.

HecmoTpst Ha MPOSABIEHHBINH B TIOCTEIHIE TOILI MHTE-
pec uccenoBareiei K JaHHOMY MPUPOIHOMY 0OBEKTY,
JletasbHast NHOOPMAIHS O CJAraiolnX KpaTep 1mopojaax
6blIa ToJTydeHa JIUIIb B Pe3yJIbTaTe AesITeTbHOCTH KOMII-
sekcHbix arcenuiuii 2006 u 2008 rr. ITatomckuit kpaTep
TOT/Ia COBMECTHO M3YYaJIy Te0JIOTH 1 TeOXUMUKH 13 MH-
cruryta reoxumuu CO PAH, reodunsnkn VpkyTcroro

BepToneT yneTten. CHUMOK Ha namMsiTb — U B MyTb, K 3aragodHomy kpatepy. @oto E. KossipeBa

roCyIapCTBEHHOTO TEXHUYECKOTO YHHBEPCUTETA, GUOJIOTH
Cubupckoro uHCTUTYTa (HUBHOJOTUN U OUOXUMHU Pac-
ternit CO PAH, a Takske acTpOHOMBI U3 00OCEpPBaTOPUK
WpKyTCcKOTO rocyIapcTBEHHOTO yHUBepcuTeTa ( AHTUIINH
u 11p., 2006, 2008).

Bo Bpemst aTx paboT BriepBbie OblIa COCTaBJIEHA T€0JI0-
rUYecKasi KapTa ¥ MOJIyYeHbl Pe3yJIbTaThl Te0JOTMUECKUX,
neTporpauIecKnX U reOXUMUIECKUX MCCAe0BAHUN
MOPOJI KpaTepa 1 ero oOpaMIeH st, KOTOPbIe MO3BOJIIIIN,
HaKOHeEIl, CJIeJIaTh OTpe/leJieHHbIe BBIBOBI 00 YCIOBUAX
(hopMUpOBaHMs HTOTO 3arajlIoOuHOrO KOHYCA.

BekoBble KOAbLa KpaTepa

[TaroMckwmit KpaTep UMeeT HEOHOPO/IHOE TEOJIOTHYECKOE
crpoenrie. Ha poTocHMMKAX OTUETIINBO TIPOSIBJISIETCS €T0
CTPYKTYPA, COCTOSIIIAS 13 YEThIPEX OCHOBHBIX HJIEMEHTOB:
BHEIITHErO CKJIOHA KOHYCA, KOJIBIIEBOTO BaJIa, KOJIBI[EBOTO
PBa, IEHTPaIbHOM TOPKH.

Bce asemenThl KpaTepa CJIOKEHBI TTPEUMYIIIECTBEHHO
ocasiouHbIMU TTIopoami. [Ipeobiagatoniye B paitoHe KpaTe-
pa kapOOHATHbIE TIOPO/IbI COOTBETCTBYIOT CPEAHEMY XUMU-
YeCKOMY COCTABY TUITUUHBIX U3BECTHSIKOB C COJIEP/KAHIEM
kasbius Bbiie 50 % (B nepecuere Ha CaQ). KapboHarHsie
MIOPO/IbI M3 BCEX 30H Kparepa M0 COCTABY CYIIECTBEHHO He
Pa3aMYAIOTCS.

BaskHeiimas Mopdoornueckast 0cOGEHHOCTh — KOJIb-
1eBoi Bau kparepa (Hanbosiee BO3BBIIICHHAS €10 YaCTb)
paszesieH HETJTyOOKUM MOHIKEHNEM B penbede Ha IBe
YaCTH, KOTOPble (JOPMUPOBAINCH B PA3HOE BPEMSI.

BHyTpeHHMIT KOJNBIEBON BaJ 06pa3oBaJiCst paHbIie
BHelHero. Cpe/in U3BECTHSIKOB HA HEM BCTPEYAIOTCS e/1-
HUYHDBIE TJIBIOBI TEPPUTEHHBIX [TOPOJL, & UMEHHO METaMOp-
(bM30BaHHBIX CTAHIIEB U ITECYAHIKOB. VX Tak Ha3bIBacMast
dpecea, cocTosast u3 TpyObIX 00JJOMKOB MUJLTUMETPOBOTO
1 6oJtee KPYITHOTO Pa3Mepa, 9acTo TTOKPhITa MXOM. M3penka
Ha HEl pacTyT JTUCTBEHHUIIDL.

Buemnuit (mosauuil) KoableBOH BaJ, B OTIUYHNE
OT BHYTPEHHETO, HE COEPKUT TIIBIO TEPPUTEHHBIX TIOPOI.
OH CJI0KEH TEeMHO-CEPBIMU MACCUBHBIMU KPUCTAJLINYEC-
KUMU U3BECTHSAKAMU, €200 MOABEPTIIUMUCS IIPOLECCAM
BBIBeTprBannd. Ha HUX Takske BCTpeYaoTCs eANHUYHBIC
MOJIOJIbIE JICPEBDS.

Beprmmna 1meHTpasbHON TOPKU CJIOKEHA MAaCCUBHBIMU
KPUCTAIINIECKIMHI U3BECTHAKAM, 3aTPOHYTBIMHU BBIBET-
pUBaHUEM B MUHUMAJTBHON CTETIEHN — 9Ta YacTh KpaTepa,
0-BUINMOMY, C(HOPMUPOBAJIACH TIOCJIE/IHEI.

DakT 30HAIBHOTO pacIpe/iesieH s TOPHBIX TTOPOJL IIPOTH-
BOPEUUT UMIAKTHOI THIIoTe3e 06pasoBanust [laTomMckoro
kpatepa. JleficTBuTesbHO, IIPU yJlape METEOPUTA O T0-
BEPXHOCTH 3eMJIH BCe 3JIeMeHTHI KpaTtepa (hOpMUPYIOTCS
MPAKTHYECKU OJHOBPEMEHHO. JTOMY CJIy4yalo COOTBET-
CTBYET CIIeIIUAJIbHAA «MMIIAaKTHAsA» CTPYKTYpPa, XapakKre-
pusyiontasics 6oJiee MI0CKUMH BIaJNHAMU M HEBBICOKUM
KOJIBIICBBIM BaJIOM.

[TaTomckuit kpaTep, HAIPOTUB, UMEET BUJ] HACBIITHOTO
YCEYEHHOTO KOHYCA ¢ KPYTHIMU CKJIOHAMU U YIJTyOJleHrueM
Ha BepmuHe. Takass MOpGOJIOTHS TUTTHYHA JIJIsI COBPEMEH-
HBIX BYJIKAHMUYECKUX 1ocTpoek. OTHOIIeHe auaMerpa
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60° c.wu.
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115° B.4.

PRy

OMCKWIA Kpatep

CxemaTtumyeckas reonormyeckas
KkapTta [laTomckoro kparepa
(59°17’ ceBepHON LLUMPOTHI,
116°35’ BOCTOYHOW [ONTrOThl).
CocTtaButenu — B.C. AHTUNWH,
A.M. ®epnopos).

1 — MaccuBHbIe KpucTannmyeckune
N3BECTHSKMN C KBapLi-MyCKOBUT-
KapOOoHaTHbIMY XuUnamm
(konbLeBoV poB);

2 — MaccyBHble MENKO3EPHUCTbIE
KpuCTanm4eckme N3BeCTHIKM
C Xunamu Keapua (nosgHum
KOMbLIEBOW Ban 1 LieHTpasnbHas
ropka);

3 — CYLLIECTBEHHO BbIBETPETbIE
N3BECTHAKMN C peaKnuMu

rnbi6amm MeTaMmopm30BaHHbIX
NMecyYaHKOB 1 CNaHLEeB
(ueHTpanbHas ropka);

4 — CyLLEeCTBEHHO BbIBETPENbIE
N3BECTHSIKM C JPECBOM 3TUX
Mopog U rnbli6amu
MeTaMopr30BaHHbIX
MecyYaHVKOB M CNnaHueB (paHHUIA
KONbLEBOW Ban);

5 — 0OCbIMb MbI6 PasnUYHbIX FOPHLIX
MOPOL, BHELLIHErO CKII0Ha
KOHyCa;

6 — BMeLLaloLme KpaTtep
N3BECTHSAKN MapUNHCKOWN CBUTbI
npoTeposos (PR, mr);

7 — nNpocrnon MeTaMopr30BaHHbIX
nec4yaHWKoB cpeau

MecyaHuku u cnavubl — 0Caf0YHbIE
ropHbie NOPOAbl, CLUEMEHTUPOBAH-
Hble, COCTOAILYME NMPEUMYyLLEeCTBEHHO
M3 CUIMKATHLIX MUHepanos. Cnaxey
MMEET CJIOUCTYI0 CTPYKTYPY, a necya-
HUK — 3ePHMCTYIO (CLIEMEHTUPOBAHHDIIA
necok)

W3BecTHAKMN — 0cafio4Hble ropHbie
nopoabl, 0TNOXUBLUMECH B BOAHOM
cpepe. B 0OCHOBHOM OHM COCTOAT
M3 Kap6oHATOB Kanbuua U APyrux
MeTannoB

Kap6oHaTtutbl — 3HAOreHHbIe ropHbie
nopoAbl NPeUMyLecTBEHHO Kap6o-
HaTHOro COCTaBa (KaNbUUT, CUAEPHT,
AONIOMMT), FEHeTUYECKHU CBS3aHHbIE
C KOMNJEeKCamu YNbTPaoOCHOBHbIX
(wenounbix) nopoa

N3BECTHSIKOB;

8 — MeTamMopn30BaHHbIE
NecYaHuKW;

9 — KonbLeBble U pagnanbHble
30Hbl Pa3J/I0MOB B NMpepenax
KpaTepa.

Mpotepo3on (PR) — 310 MHTEpBan

reosiorM4ecKoro BpEMeHu

Mexay 2,5 mnpg v 542 MnH net

Hasag. bonee No3gHWe KOMMNEKChbI

nopof B pavioHe KpaTtepa

He o6Hapy>eHbl. OHKU, 04EBUAHO,

6b1I1 paHee, HO B HacTosiLLee

Bpemsi 3pOANPOBaHbI (PaspyLLeHbl)

1 NEepPeoTNOXEHbI B APYrNX MecTax.

[MosTomy Ha coBpeMeHHOM

3PO3NOHHOM Cpe3e O6HaXKEeHbI

JpeBHVEe NopoAbl NMPOTEepO30s

[TaTomckoro koHyca K ero BbicoTe (B mpeaenax 3—8)
TaK/Ke BeChbMa XapaKTepPHO JJIsT 06pa3oBaHUil SHIOTEHHO-
IO MPOUCXOKAECHUS (T.€. MHUIUMUPYEMBIX TJIyOUHHBIMI
TpoleccaMu 3eMIIn ).

CpaBHenune pe3yJabTaTOB COBPEMEHHBIX M3MEPEHU T
C JIAHHBIMU TIOJYBEKOBOH JaBHOCTH (HA MOMEHT Mep-
BOTO OOHApPY’KEHUsI KpaTepa) MOKa3bIBaeT, YTO KpaTep
M0/IBEpraeTcst pa3pyiiennio. Tak, 3aMeTHO yBeJTUIUIACH
MPOTSIZKEHHOCTD OCBITHU TI0 CKJIOHY, YTO CBUJIETEHCTBYET
0 3HAYUTEJIbHOM BJIUAHUU ITPOECCOB BHIBETPUBAHUWA.

KpacHopeuunBble CrivAbl

[lns Boisicuenus ycaosuit opmupoBanus [laTomckoro
Kparepa IPUHITUTITHAILHOE 3HAUeHNe NMeeT BO3PACT dJie-
MEHTOB €T0 KOJIBIIEBO CTPYKTYPHI. [lockombKy Ha KpaTepe
pacTtyT sepeBbs (HEMHOTOYUCIEHHbBIE JTUCTBEHHUIBI),
TTOIXO/IATIAM JIJIT BO3PACTHOTO MCCTIEIOBAHUS METOOM
SBJISIETCS IEHIPOXPOHOJIOTUYECKUI aHAIN3, OCHOBAHHBIH
Ha U3MEPEHUHN KOJUYECTBA M TOJIIMHBI TOAOBBIX KOJIEI]
JIEPEBHEB.

Ha ocHoBe nsyueHust 06pasioB IePEBbEB, CIIIEHHBIX B
2006 ., 6bLI cesIaH BBIBOJ O TOM, UYTO BHEIITHAS KaMeHHas

OCBIIb KpaTepa obpasoBaiach He nosauee 1770 ., Tak Kak
B 9TO BPeMsI Ha Hell TTOSIBUJIOCH CaMOe CTapoe Jiepeso. Bos-
PacT Ke OCBIIU paHHero Bajia ObLI onpeneaeH B 250—300
set (Boponun, 2006; Autunun u ap., 2008).

Bo Bpem: moseBsix uccaepoBanmii 2008 1. 1715 yTouHe-
HUST IATUPOBKY OBLI TIPEIIPUHSIT MACCOBBIN 0TOOP CITUJIOB
HanboJIee BBICOKOBO3PACTHBIX JIUCTBEHHUI] B HECKOTBKUX
MeTpax OT BHEIITHEN OCBIITN KPaTepa ¢ CeBePHOIl ee CTOPO-
HBI, KOTOPAsi CJIOKEHA MACCUBHBIMH KPUCTAJINYECKUMHE
M3BECTHIKAMHU TI03/IHETO KOJIBIIEBOTO BaJla.

[Tocite TaTeIbHBIX TTOMCKOB CPE/IU [IEPEBbHEB HA BHE-
IIHEM CKJIOHE TaK ¥ He HAHIEHO HU OJTHOTO JIepeBa cTaplie
480 stet. ATOT (hakT oOpariaer Ha cebs1 BHUMAHKE, TOTOMY
YTO B OKPECTHOCTH CPE/IHIIT BO3PACT JIMCTBEHHUI[BI COCTAB-
ssieT okosio 600 Jsret, a mHoraa Berpevaiores 1100-neTHue
nepeBbs. KpoMe Toro, HenmocpesicTBEHHO Y CeBEPHO KPOM-
KU Kparepa CTBOJIBI MHOTUX J€PEBHEB OBLIN HAKJIOHEHBI,
a OJIHO M3 HUX JIEKAJIO Ha BHEIIHEM CKJIOHE, OCTABAsICh
JKUBBIM, TIOCKOJIbKY YaCTh KOPHEIT OCTAIach B TIOUBE.

ITosTomMy BrosTHE 060CHOBAHHO MOKHO TTPEATOTIOKHUTD,
gro mpumepro 500 et Hazaz 37eCh TTPOUBOIIIO0 AKTUBHOE
JIBIDKEeHME TPyHTa (JIoKalbHOe 3eMieTpscenue). Ero pe-
3YJIBTATOM CTAJI MACCOBBI BHIBAJI IEPEBBEB, TIOCJIE KOTOPO-
O Ha CKJIOHAX BBIPOCJIO HOBOE MTOKOJICHUE JINCTBEHHHUII

Cuiestyer oTMETHUTD, 4TO GOJIBIIMHCTBO IEPEBbEB BOIN3U
CeBEPHOTO OKOHYAHWS OCBHITIH MMEIOT Pa3IIuHbIe aHOMa-
JIUU TMUPUHBI TOJJMYHOTO KOJIbIIA, HAKJIOHBI CTBOJIA MJIN
CJIe/Ibl MEXaHMYECKUX MTOBPEXACHUN (HapuMep, IIpaMbl
Ha CTBOJIAX OT yAapoB KaMHsAMN ) B iepnof 1841—1842 rt.
O4eBUIHO, B 3T TOIBI CTBOJIBI NCCJIE/IOBAHHBIX /IePEBbEB
3adukcupoBaiu coObITHE KATACTPO(DUUECKOTO XapaKrepa
B patione [TaTomckoro kpatepa. OHO BBI3BaIO HApyIIeHNEe
11 KOPHEBBIX CHCTEM JIePEBbEB, B PE3yJIBTATE YETO O/HU U3
HUX HAKPEHUJINCD, APYTHE TOTYININ MeXaH4eCKHe TOB-
PEKIEHNs, a Y HEKOTOPBIX IEPEBbEB PAAMATBHBIN TPUPOCT
PE3KO CHU3MJICSI.

B03MOKHOCTD, 4TO 0OOHAPYIKEHHbBIE IEPEBbsI IIOBPEIK-
JIEHBI B Pe3yJIbTaTe JIECHOTO TT03Kapa, MOJHOCTHIO MCKITIO-
YyaeTcst BBUJLy OTCYTCTBHUS MOKApHBIX MozcynmH. Tak kax
MOopaHeHHbIe U TTOJOMAaHHLIE /EPEBbS PACIIOJIOKCHEI Y
caMoit KPOMKH OCHITIH, HanboJiee BepOSITHAS TIPHUIHA WX
HOBPEXkKIEHUN — yIapbl TJb16, KATUBIIMXCS 110 OCBIIIH, HA
mocsie/iHeM aTare GopMUPOBAHNUSA BHEIITHETO BaJa.

Wraxk, maTy poskIeHns KpaTepa, Mo-BIUINMOMY, CJIelyeT

Mo6ena! Boopy3ve BO BHYTPEHHEM KOJbLIE KpaTepa
donar ogHoro 13 croHcopoB — raseTbl «KomcoMonbcKas
MpaBga», aKcneguUMs yTOYHAET NiaH UCCNefoBaHun.
®oro E. Kosbipesa




22

OHLIMKNONEONS SKCMENLINNA

C nomoLLbto reonorm4eckmx MONoTKOB YYaCTHUKM
3Kcneamummn oTémparoT Npobbl FOPHbIX NOPOS

oTHecTHU K KoHITy XV — Havany XVI BB., a hopmupoBanme
TTO3/THETO KOJIbIleBOTO Basa — K 1841—1842 rr., 1. e. criycTs
6oJiee yem 300 JieT moCIe Havaa CTAaHOBJICHUS KPaTepa.

N 3anax cepdl...

O TPOMCXOKIEHIH TEOTOTHIECKOTO 0O0BHEKTA MOKET
CBUJIETEJIBCTBOBATH W TEOXUMHUYECKUN aHAJNN3 COCTAB-
JISTIOIIMX €ro 1nopoJ 1 MuHepasos. IlonyssipHo roBops,
0 XUMUIECKOMY COCTaBY <«IOA3EMHbBIE> U «HeOeCHbIe»
MaTepuaIbl PE3KO pasardaTcst. YToObl permTh BOIPOC
renesuca, Ha [TaToMmckoM KpaTepe U B €ro OKPeCTHOCTH
6bLTH coGpaHbl 06PA3IIHI BCEX TJIABHBIX THUIIOB TOPHBIX
ropoy1. VIX ajieMeHTHBII cocTaB aHamusupoBadics B MIHcTH-
tyTe reoxumun CO PAH meTogamu Mace-crieKTpoMeTpun
¢ MHAYKTUBHO cBsi3antoi miasmoii (ICP MS) u pentre-
nHoduoopeciienTHoro ananusa (RFA).

Kpurepuem «HeOeCHOr0» IPOUCXOKICHUS MAaTEpUaIa
MIPUHSTO CUNUTATH crienndudeckuii (60see paBHOMEPHDII
110 CPABHEHUIO C 3eMHBIMU MTOPOJIAMI ) XapaKTep pacipe-
JieJIeHNsT METAJIJIOB ¢ aTOMHBIMI HOMEPAMU B JiMANa30He
21—30 (mampumep, V, Cr, Fe, Co, Ni, Cu). I[Ipu aTom HII-
KeJIb SIBJISIETCS TJIABHBIM MHAUKATOPHBIM 3JIEMEHTOM, TaK
Kak OObIYHO COAEPAKUTCS B METEOPUTAX B HaUGOJbIIEM
KOJITIECTRE, Iake 00pasyst yHUKATbHbIE MUHEPATHI HIKEJTST
U JKeJie3a (Harpumep, KaMacuT-TIHUT).

Mocne cMNbHOro MexaHN4eckoro NOBPEXAEHNS YacTu
KOPHEBOW CUCTEMbI paavarnbHbI NPUPOCT AepeBa
cTan o4eHb HePaBHOMEPHbIM, & C JIEBOW CTOPOHbI
npekpaTuics BoBce

PesynbraTel XUMIYECKOTO aHaIn3a MOKa3ajH, 9To Tep-
pUTEHHBIE TOPOIBI PAHHETO KOJIBIIEBOTO BaJsla 3HAUUTEIHHO
00€eIHEHBI HTUMU METAJIAMHU 110 CPABHEHUIO C TIOPOIaMHK
3a peziestamMu KpaTepa. Hamprmep, HuKe s B ecyannkax
MEHBIIIE BIIBOE, & B CJIAHI[AX — MOYTH BTPOE TT0 CPABHEHUIO
CO CPEJIHUM €r0 CO/IePKaHNeM B 9THX JKe TI0PO/Iax BO BMe-
Tarotel KpaTep ToJIIe 3eMJu. Takoii XxapaKkTep pacipese-
JIEHWSI KOHI[EHTPAITH TIPOTUBOPEYHT THITOTE3E 00 yIacTHH
METEOPUTHOTO BellecTBa B npoieccax GopMUPOBAHUS
ITatomckoro kparepa.

C apyroil cTOPOHBI, OT/IETbHBIE 30HBI KPaTepa, BbIJe-
JIEHHbIE HA OCHOBE I'e0JIOrO-1eTporpauuecknx TaHHbIX,
XapaKTepU3yIOTCS ¥ TEOXUMITUYECKIMU PA3InInamMiL. Takas
30HAJTBHOCTH CBOMICTBEHHA TIOPOJIaM, CBSI3aHHBIM C BJIHSI-
HUEM 9H/IOTEHHBIX TIPOIECCOB.

HaunGonbmmii nHTEpEC TIPEACTABIAET BEIECTBEHHBIN
COCTaB OT/IEIbHBIX TJIBIO TEPPUTEHHBIX MTOPOJI BHYTPU Ha-
CBIITHOTO KOHYCa KpaTepa, BBIHECEHHBIX ITPU ero (hopMUpPO-
BaHUU U3 IJTyOUHHBIX 20pU30HMO06 (TOPU3OHTAJILHBIX CJI0EB
3eMHOIT Kopbl). OKa3anoch, YTO B MECUAHUKAX U CJIAHIAX
cojiepskaHue IeJIouyHo-3eMeabHbIx Metawnos (Ca, Sr,
Ba) cymiecTBeHHO BbINle — WHOTAA OOJIee YeM B MOITOPA
pasa — 1o CPaBHEHUIO C TEMU JKe TIOPOIaMU BO BMETIAfoIIei
TOJIIIE. DTH METAJLIbI IIPUBHOCSTCS PACTBOPAMU Ty OMH-
HOTO (POPMUPOBAHUS U ITPU XUMUIECKOM B3aMMOIENICTBUN
c yraekuciaoroii CO, ocaxpaloTcs B PasHbIX MOPOJax
B BH/I€ KaPOOHATHBIX MUHEPAJIOB.

B kap60oHaTU3MPOBaHHBIX MecHaHWKax M cnaHLax MOXHO
YBUAETb NMOA MMKPOCKOMOM KpucTassibl kanbumta CaCoO,

F'eoxuMuU4ecKue NPU3HaKN HANUYNA METEOPUTHOrO BEeLLECT-
Ba — 3T0 BbICOKAs KOHLEHTPALNN HUKENs U APYrux XMMUYec-
KUX 3N1EMEHTOB C 6NM3KMM NOPSAKOBbIM HOMEPOM (CKaHAWiA,
XpoM, BaHafuii, Xeneso, Ko6anbT, Mefb 1 Ap.)

OcobeHHo BasKHO, 4TO B HEKOTOPBIX T/IbI0AX ECYAHUKOB
BHYTPH Kparepa 0OHapy’KeHa MOBBIIIEHHAs] CyMMapHast
KOHIIEHTpAIlNs PeKo3eMeTbHBIX aneMenTtoB (P39). B
OT/IETLHBIX IPOOAX OHA IOCTUTAET 537 T/T, 4TO B IIECTD Pa3
BBIIIIE, YEM B lleCUaHMKax BMeraoreit tosmm. Okasaiocs,
YTO B ATUX [ECUAHMKAX COJIEPIKATCSI MUHEPaJIbI cheH, Ip-
KOH, alaTuT 1 (GIII0OPUT, KOTOPbIe 06JIaIAI0T CBOWCTBOM
KOHIIeHTpupoBaTh P33 B cBoem cocrase. [Ipumenenue
MeTOo/Ia HOPMUPOBKH 110 XOHPUTAM MOKA3aJI0, YTO 110 Xa-
pakTtepy pactpezesneHust P39 1 ypoBHIO X KOHIIEHTPaIlNN
HEKOTOpble KapOboHaTH3MpoBaHHbie necyanuky [Tatomc-
KOT'0 Kparepa JA0BOJIbHO OJIM3KU K OPOJIaM COBPEMEHHbIX
KapbOHATUTOBBIX BYJKaHOB Bocrouno-Adpukanckoii
pudTOBOIT 30HBL

ITomuMO KapGOHATOB, COAEPIKAIIUX YIJIEPO] B OKUC-
nennom coctoannu (CO,), B mopogax kpatepa ObLin
Takske 0GHAPYKEHbI BOCCTAHOBJIEHHBIE (DOPMBI YIiiepoja
u Bogopoga (B suge CO u I,), 4o cBugeTeNLCTBYET 0
rIyOMHHOM MCTOYHUKE BKJIOYEHNH KapOOHATHBIX MUHE-

B reoxumuu Ans onucaHus CPaBHUTENILHOrO COAEPXKaHMA
P33 npumeHA0T METOA HOPMUPOBKM «N0 XOHAPUTaM>». [ina
3TOro KOHLEHTPAUMI0 KaXA0ro 3neMeHTa AEnaT Ha ero
cpeaHecTaTUCTUYECKOe COAepXXaHue B XOHApuTax (Be-
wecTBe KaMeHHbIX mMeTeoputos). MonyunBwwIniicA cnexkTp
OTHOCUTEJNbHbIX KOHUeHTpauuin P33 n ero uuamukarop
(cootHoweHue atomoB La/Yh) xapakTepusyrT UCTOUHUK
«peAKNX 3emesnb»

10* 1 necyaHmnk

cnaHe, (rnbl6bl)

o
N

3 NecYaHNK 1 KBapLesbli
100 NecyaHmK
4 3BECTHAK PaHHEro sana

Kap6oHaTUThI
102

10

HopmupoBaHHas KoHLEHTpaLms

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Yb Lu

Mo cOOTHOLLEHMAM MeXAY peaKo3eMenbHbIMU
mMeTannamu nopogdbl Natomckoro kpatepa (1—4)
6NM13KM K kapboHaTuTaMm (5) COBPEMEHHbIX BYJIKAHOB
BocTouHo-AdpukaHckoi pudptosoi 3oHbl Kepumacu (K)
n OngoviHbo-JleHranm (O)

panos (Jleraukos u ap., 1980). Haubobiree cogepkanue
CO (oxom10 9 M1/T) 3apKCMPOBAHO B U3BECTHSKAX IIEHT-
PaJIbHO¥ TOPKU U KOJIBIIEBOTO PBA — y4aCTKaX KpaTepa, rie
Mo TIyOMHHOMY BEPTHKAJIBHOMY KaHATy MOT TOCTYTIATh
HaBePX TJIBIOOBBII MaTepras HaChIITHOTO KOHYCA.

Cepa 110 ITpaBy CUNTAETCSI OJIHUM U3 IJIABHBIX 2JIEMEHTOB
«TofI3eMeTbst». XOTsI 001IIee colepsKanme cepbl B 60JTh-
HIMHCTBE 1TOPOJl KpaTepa HeBesnuko (menee 0,1 %), cpeau
KapOOHATHBIX MOPOJ KpaTepa Hanbosee GOraThl Cepoii
U3BECTHSIKU TIO3/[HETO KOJIBIIEBOTO BaJia U IEHTPATBHOI
TOpKM — ee KoHIleHTpaius gocruraet 3uech 0,3 %. Takoe
MOBBIIIIEHNE O3HAYAET, YTO MPOIECC HAKOIJIEHWS CePhl
MTPOMCXO/IUJT yIKe Ha 3aKJIIOUNTENHHBIX ITAIaX CTAHOBJIE-
uust [laroMckoro kpaTepa.

Hanundue cepbsl B BOCCTAHOBJIEHHOM COCTOSTHUU
MOJITBEPIK/IAETCS] U OPTaHOJIENTUYECKU: HA KOJIBI[EBOM
BaJly KpaTepa BeCbMa OI[YyTUM crheluduuecKuil 3amax
«TYXJIBIX SIUI», CBUAETEIBCTBYIONMI O TPUCYTCTBUN
CepoBOJIOPOJIA.
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Tak, SH/I0TeHHOE Tponcxoxaenne [latomckoro

KpaTepa MOKHO CUMTaTh JoKa3aHHbIM. O ero

BYJIKQaHOT€HHOH IIPUPOJiEC CBUETEILCTBYET BECh

KOMILTIEKC TTOJTyYeHHBIX TeOJIOTHYECKUX, TeTPOT-
paduuecKux U reOXMMUIEeCKNX JJaHHBIX.

B cBs13u ¢ 0OHAPYIKEHUEM FOPHBIX TI0POI, 000TAIIEHHbIX
CTPOHIIEM W PETKO3eMETbHBIMU 3IEMEHTAMH, TOCTIEYIO-
IiMe JieTaJIbHbIe TE0JIO0TO-TeOXNMIYECKIe NCCIe/[OBAHMS
Kpartepa MpeJCTaBIAI0T He TOIbKO Hay4HbIH, HO U IIpaK-
TUYECKUI NHTEPEC.

Jlust oy denist uHGOPMAIIUH O TIyOMHHBIX HCTOYHUKAX
NIPOIIECCOB, CO3/IABIINX HTOT YAMBUTEJbHBIN (heHOMEH
[PUPOJIBL, HAZIO TPOBeCTU OypoBbie paboThl Ha [TaToMcKOM
KpaTepe. X0Tes0Ch Obl HAZESITHCSI, YTO ATO 10 OJIiKaii-
rero Oy Lyero.

TaexHas 9K30TUKa — TPaAMLMOHHBIA ambap Ha «KypbuX
HOXKax». @oTo E. Ko3bipeBa

Fazoo6pasnbie sewectsa (CO, H,, H,S) npoucxopar us rny-
OGUHHBIX UCTO4YHUKOB MaHTUK (oKono 30 kM), cpeia KOTOpOiA
XapakTepu3yeTcs BOCCTAHOBUTENbHLIMM 3N1EKTPOXMMUYEC-
KUMU YCNOBUAMMU.

B npunoBepXHOCTHLIX CNOAX 3€MHOI KOpbl NPOHUKAOLWMIA
3 Bo3ayxa kucnopop 0, okucnser 3t sewecrsa Ao CO,,
H,0, S n SO,.

06pa3ylowmiics yrnekucnbii ra3 G0, yuacteyer B 06pa3o-
BaHUM Kap6OHATHbIX MUHEPaNoB

ABTOpbI 6118arofapsiT OpraHN3aTopoB 1 yHacTHUKOB SKCeanLmi
Ha NaToMckuii KpaTep 3a MoMoLLb ¥ oUHAHCOBYIO MOAAEPXKKY,
a TaKkxe COTPYAHNKOB aHaNNTU4YECKnUX LUeHTpoB UHCTuTyTa
reoxvmmumn CO PAH n UnctntyTa 3emHovi kopsl CO PAH

A.K. Knumosy, J1.A.YysatuoBy v E. B.CmupHoBy

B ny6nvkaymm ncrnons3o8aHbi ¢hOTO y4aCTHUKOB SKCrieanLmi
E. KoabipeBa, []. CemeHoBa, M. AHTunuHa n B. KopoTkopy4ko
(UpkyTck)

lOpHble Nopofbl HA 3eMHOW MOBEPXHOCTM paspyLUIatoTCs NMof BAUSHUEM PE3KUX NepenafoB TeMrnepatyp, BO3OencTBus
BETpa 1 Bofbl U Apyrux (hakTopoB. TOT NPOLECcC Ha3biBaT BbIBETPMBAHEM. B pesynbrate BbIBETPMBAHUS
N3BECTHSIKN BHYTPEHHEro KOJSbLIeBOro Basna U3 NpoYHbIX KPUCTaNIMHECKUX NOPOA NPeBpaTUinNCh B NiacTuHyaTsle,
nerko paccoinatowuecs. iHorga oHn o6pasytoT yanBuTesibHble (hopMbl, HANoLo6UE 3TOr0 KAMEHHOTO «TPUTOHAa»
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BypeHune ckBaxunH — OCHOBHas
onepauus npv passegke u
3KcnyaTaumMm MeCTOpOXAEeHWI
HedT1 1 NPUPOJHOIo rasa.
Oco60e yCcTpoInCcTBO, pOTOP,
BpaLlaeT HebOobLLY TYPOUHY,
Ha Basny KOTOpOW yKpenneH
6YpOBOI UHCTPYMEHT.
CkBaXKuHa MOXeT npopesaTb
TOSLLY 3€MJIM Ha HECKOJIbKO
KWIOMETPOB

B.11. NEHbKOBCKMIA, H.K. KOPCAKOBA

Hobbi4a HeghTn — Tskenas pabora.
Haxopgsicb Ha nosepxHocTv, oan
ynpassisoT Tpybamu n Hacocamu,
rorpyxaembiMu Ha riyouHy

B HECKOJIbKO KJIOMETPOB.

B novicke ontumarsbHbIX Mect

47151 6ypeHusi SKCyaTaynoHHbIX
CKBaXWH HEQPTAHUKAM MOMOraroT
reogpuanyeckmne MeTonbl
MNCcCrnenoBaHws rpyHTa.
Cneymanuctsl CnbmnpckKoro
oraenenns PAH paspabotann
meTon uHTepripeTaymm

[aHHbIX 371eKTPOMarHUTHOro
30HAMpoBaHus. OH NO3BOJISIET

He TOJIbKO [JOCTOBEPHO ONpPERENATL
HacCbILLEHHOCTb [J1YOUHHOIo
MeCTOPOXAEHWUS HEQTHIO U ra3oM,
HO 1 OLjeHMBAaTh UX KOJTIMYECTBO,
LOCTYrHoe A/151 U3BIIeHEHUs

Ha MoBepPXHOCTb

* TepMUH «KapoTaK» MPOUCXOIUT OT
(paniysckoro cioBa carotte (MOPKOB-
Ka), HO O3HAYaeT OH 3/1eCh «OypeHme
CKBAKUH JIJISI UCCJIE/IOBAHUS 3eMHBIX
Hezp»

KrroueBble crioBa: NPUCKBaXKMHHAs 30Ha,
uneTpaTt 6ypoBoro pacteopa, poHT
BbITECHEHWS, HACBILLIEHHOCTb, o6paTHas
3apava.

Key words: near-well invasion zone, mud
filtrate, displacement front, saturation,
inverse problem

KOPCAKOBA Hapexpa
KoHcTaHTMHOBHA — KaHanaaT PU3nKo-
MaTeMaTn4ecknx HayK, CTapLuni
Hay4HbI COTPYAHMK nadopaTtopum

MEHLKOBCKWI BaneHTuH
VMBaHOBUY — [OKTOP OU3MKO-
MareMaTu4ecknx HayK, BedyLLmn
Hay4HbI COTPYAHMK nabopaTtopum

duneTpaumn MIHctutyTa rugpoamHamMmkm punbTpauyuy VIHCTUTYTa rMapoavHaMmkm
um. akag. M. A. JlaBpeHtbeBa CO PAH M. akag. M. A. JNlaspeHTbeBa CO PAH
(HoBocm6umpck) (HoBocmbumpck)

CTaBLIMECS HAIIEMY OKOJICHUIO He(Th 1 Ia3 3aJIeraioT riryboKo moj

semuteid. [Tepesr TeM Kak HauaTh TPOMBIIILIEHHYIO Pa3paboOTKy MECTO-

POSKJIEHUST YTIIEBOAOPO/IOB, HEOOXOMMO KOJIMYECTBEHHO PasBEaTh,

KaKOBbI UX 00LIUE 3a11aChI U COCPEAOTOYECHHOCTD, DTH JIBA OCHOBHbIX
mapaMeTpa ONMpENENIOT PEHTA0ETBHOCTD TOOBITH.

OT16upath Beseryo mpo6bl BelecTBa Ha GOJIBIION rIyOrHE HepasyMHO, TI09TO-
MY €1ll€ B IIPOIIJIOM ThICAYEJIECTUN YUeHbIC IIPUAYyMaJIn FeO(i)I/IBI/I‘-IeCKI/Ie METO/bI
OTTpe/IesIeHUsI IPAHUI] MECTOPOIKIEHNUST U €r0 TPOAYKTHUBHOCTH. B 0CHOBY 071HOTO
U3 TAaKUX METOIOB OBLIIO TIOJI0KEHO OTKPBITHE TOTO, YTO YIIIEBOIOPO/IBI Ciabee
MIPOBOJIAT AJIEKTPUYECKHI TOK, YeM BozIa. [10 271eKTPONPOBOAHOCTI MOKHO TaKIKe
razo00pasHble YTIEBOAOPOIBI OTJIMIUTD OT KUAKUX (HedTN).

B ipuposie Bce 9T «(hIIon by MPOMUTHIBAIOT TOPOBOE TPOCTPAHCTBO TIPOHH-
HaeMbIxX ¢10eB (11acToB) 3eman. TakuM 06pasoM, NBMEPSIST NX YOCAbHOE JACKM-
puueckoe conpomugaenue (Y IC), B IPUHITIIIE MOKHO OIEHUTh KOHI[EHTPAIUIO
U flaske MpUGIM3UTENbHBII COCTAB COAEPHKAIINUXCS B HUX YTJIEBOAOPO/IOB.

quCTBI/ITe.TIbHOCTb JJIEKTPOMArHUTHBIX METO/IOB ITO3BOJIAET IMIPOBOAUTD N3~
MepEHUsSI Ha YAaJIeHIH OT UCCTeLyeMoro 00bekTa, Ho He 6osee 10 m. TToaTomy
JIJIST UCCJIEIOBAHUST 3AJI€KEN MOJIE3HBIX MCKOMAEMBIX HAJIO IOCTABUTH U3MEPU-
TesbHOe 060pyA0BaHue Ha IyOuHy 2—3 KM. DTO AeIai0T Yepes PasBel0uHbIE
CKBaKMHBIL
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Bnok anekTpoHnkm
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13mepuTenbHas 4actb

I3mepuTenbHble
KaTyLLKu

AnekTpoa

OpuH 13 Hanbonee 3OPEKTUBHBIX METOAOB U3YHEHNS
3/1EKTPONPOBOAHOCTM FOPHbIX MOPOA, — BbICOKOHACTOTHOE
WHOYKUMOHHOE KapoTaxHOoe naornapameTpmuyeckoe
3oHampoBanue (BUKN3)*.

Ha ocHoBe 3TOro Metoga co3gaH MHOMO30HA0BbIN
npuéop. Kaxapii ero 30H4 COCTOUT U3 FreHepupyoLLen
3M1EeKTPOMArH1THbINA CUHAN KaTyLIKWU UHOYKTUBHOCTU

N OBYX MPUEMHbIX (U3MepUTESbHBIX) KaTyLlek. OnvHa
30HJa 1 YacToTa M3ry4aemblX BOSIH OLHO3HAYHO
onpefensitoT KOJbLEBYHO 30HY ero hoKyCMpOBKHM
(MakcumarnbHOW YyBCTBUTENbHOCTM) B OKPYXKatoLLIEM
npoCTpaHCTBe.

Onqa BbINoNHeHWsA n3meperun npnéop BUKW3 Ha kabene
nnn B 6ypunbHON Tpy6e OrMyCcKatoT B CKBaXUHY

Ha Tpebyemyto rny6uHy. o namepeHHbIM casuram

a3 aneKkTPOMarHUTHbIX BOJSTH paccyUTbIBAETCA Tak
HasbiBaemMoe «Kaxyleeca YOC» — cpegHee yaenbHoe
3M1EKTPUHECKOE COMPOTUBIIEHNE y4aCTKa Nopoabl

B 0611acTu OOKYCUPOBKM 30HAA.

OpHOBpEMEHHOE NpUMEHEHWE B NpMGope rpynnbl 30HA0B
pPasnn4YHON ANNHBI NO3BOSIAET CKAHNMPOBATb FPYHT BOKPYT
CKBa>KWHbI B LUMPOKOM Ananas3oHe pacCTOsHWUM

* Paspaboruuk — a.r.-m. 1. FO. H. Auronos (UucturyT
HedTerazoBoii reosioruu u reocpusuky um. A. A. Tpopumyka
CO PAH)

B npotiecce Gy penust CKBaKUHBI HCOOXOAUMO HELIPEPbIB-
HOe yIaJeHue MPocBepanBaeMoli Topoabsl. B HacTostIee
BpEMsI JIJISI 3TOTO MCIHOJB3YIOT TJTMHUCTBIE PACTBOPBI Ha
BOZIHOM ocHOBe. O/IHAKO NMPUMEHEHUEe TaKOTO PacTBOPA
COTIPOBOJKIAETCS HEKeJIATeIbHBIMU /IS Te0JI0TOB U TIPO-
U3BOJICTBEHHUKOB SIBJICHUSMI. TaK, KOJTOMIHBIN PACTBOP
[JIMHBL, COIIPUKACASICh HA OOPATHOM ITyTHU C Pa3pyLIaeMoii
TTOPO/IOH, TIOIBepraeTcss YacTUYHOMY paccioerwio. [Ipu
3TOM (OUJIBTPAT PACTBOPA MIPOHUKAET B IJIACT, @ YACTUIIBI
[JIMHBI BMECTE C IIPOLYKTaMU JPOOIEHUS OTKIIAIBIBAIOTCSI
Ha CTEHKEe CKBAKUHbI, 00pasyst KOPKY.

@uabrpat 6ypoBOTO pacTBOpa MpeACTaBisieT coO0N
cs1ab0 MUHEPaIU30BaHHYI0 BOAy (II0 CPABHEHUIO C HOJ-
3eMHBIMH BOJIaMH, COTYTCTBYIONUMH HeMTH U Ta3y).
[TockoabKy 3/I€KTPOIPOBOAHOCTD TTOPUCTOTO TIIACTA
3eMJIM CUJIBHO 3aBUCHUT OT COJIEPIKAHMSI B HEM BOJIBI 1
CTETIeHN ee MITHEePATU3AINH, TO B 30HE TIPOHUKHOBEHNS
pacTBOpa 3JIEKTPOMAarHUTHbBIE CBOMCTBA CPe/bl HAPYIIa-
1otcs. IIpn onienke copepskanus yrieBo0POIOB B 1IETIOM
TITacTe HeMocpeICTBEHHOE UCTIO/Tb30Bane 3HaueHs Y IC,
M3MEHEHHOTO BMEIATEIbCTBOM YeJIOBEKa, TIPUBEJO Obl
K 0OJIBIIUM OITHOKAM.

OnHako u3ydyeHre N3MEHSIONIXCST BO BPeMsT GypeHust
CBOMCTB MPUCKBAKUHHON 30HBI MOKET OBITH TTOJIE3HBIM.
Bnanesa nennoit nngopmariueil o B3anMo/IelicTBUN pac-
TBOPa 1 3¢MHOH MOPOJIBI, MOSKHO CMOJIETTIPOBATh TIPOTe-
KaoII[¥e [TPY 3TOM IIPOIIECCHI — U C TIOMOIIBIO MOJYYEHHOM
MOJIEJIM PellaTh <IpsIMble 33/[aU4l», T.€. PACCUNUTHIBATH
M3MeHEeHHe 3TUX CBONCTB PN Pa3HBIX HAYaTbHBIX COCTO-
STHUSIX He(Tera30BOr0 MECTOPOKIECHUSI.

Ho npaktnueckoe 3HaueHne UMEET pelIeHne 06pammoi
3adayu: Ha OCHOBE TTOJYYEHHBIX TeODU3NIECKUX TaHHDBIX
0 CBOIICTBaX HapyUIEHHBIX OYPEHHMEM IJIACTOB y3HATh O
HACBIIIEHNN YIJIEBOIOPOIAMHE TIJIACTOB, OCTABIIMXCS He-
TPOHYTHIMI. [IJIsT pa3spaboTKU METOIMKH PEITeHNsT 3TOM
3a7a4M OBIJIO OPTAHU30BAHO COTPYIHUYECTBO Jlaboparo-
pun uasrparuu Uucruryra ruppoqnaamuku CO PAH
n 1abopaTopun HIEKTPOMArHUTHBIX ToJel VHCTUTYTa
Hedrerazosoii reonioruu u reopusukun CO PAH mnop py-
KOBOJICTBOM akajiemuka M. 1. Omosa.

B pesyssraTe KOJJIEKTHBHOMN pabOTHI OBLTA CO3aHa KOM-
IJIEKCHASt MAaTeMaTHYeCKast MOJIe/Th OJIOUHON (MOYIbHOI )
crpykrypbl. OIUH U3 TIaBHBIX OI0KOB MOJIE/IU OTIUCHIBACT
B3aMMOCBS3aHHBIE TIPOIIECCHI THAPABIIYECKOTO TEIEHUS
6ypOBOTO pacTBOPA B MEKTPYOGHOM IIPOCTPAHCTBE CKBAKHU-
HBI, POCTA TIIMHUCTOHN KOPKHU Ha CTEHKAX CBAKUHBI, (DUJIb-
TpaIN HeCMETMBAIONTIXCST (DIONIOB (BOBL, He(TH, Ta3a)
B 30HE IPOHUKHOBEHM: U B HETPOHYTON yacTu macta. He
MEHEE 3HAUMMBIM SIBJISICTCS TAKIKE OJI0K, MOZEIUPYIOLIUiT
MOHHBIH 06MeH MKy TIO/IBIKHOT 1 CBSI3aHHOT CO CKeJTe-
TOM MOPO/IBI TIPUPOAHON BOIOMN, MOCKOJIbKY HaubOJIbIIIEE
Bangame Ha Y IC miacTa OKasbIBaeT cofepKaHue B HEM
BOJIBI U €€ MUHEPATU3aINs.

B ckBaXKuHy Hacocom HarHeTaroT

no Tpy6e rMUHUCTBIN pacTBop.
HocTturas gHa, ero noTok
nogxsaTbiBAET HacTULbl PA3MOSIOTON
6ypoM 3EeMNIN U B MEXTPYOHOM
NpoCTpaHCTBE NOAHMMAETCS HaBEpX.
HacTn4HO OH MPOHMKaeT Yepes
CTEHKY CKBaXXVHbl B FPYHT, OTTECHSS
M3HavanbHO HacbILLABLLNE MOPOBOE
npocTpaHcTBo chromAabl (Boay,
HeTb, ras). HepaBHOMEpPHOCTb
KapTWHbI OTTECHEHUSI CBA3aHa C TeM,
YTO cfow (NnacTbl) 3eMHbIX MOPOA
pasnMyatoTca no NPOHULAeMoCcTH

MeXTpy6HOEe NPOCTPaHCTBO
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1,0

B3anMHbIN NOpPSAOK pacnonoXXeHns (OPoOHTOB BbITECHEHNS
BOAbI, He(PTN 1 rasa dunsTpaTom 6YpoOBOro pacTesopa
(PBP) nonHocTbio onpeaensieTcs Ux NnepeoHavasibHbIM
COOTHOLLEHMEM B nnacte. 1o 3akoHam KOMOUHATOPUKM,
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J171s1 TPUBSA3KY MCTUHHOI 3JIeKTPOIIPOBOTHOCTH K KaXKy-
memycs (uamepsiemomy) Y DC B MaTeMaTHUECKOW MOJIE/TN
TIPeyCMOTPEH CHEeNAIBHBIN PACIETHBIN MOJLYJIb, YUUTEI-
BaloIuil crieruKy pacrpocTpaHeHNs 3TeKTPOMArHNT-
HBIX BOJIH B HACBIIIIEHHOI 3JIEKTPOJINTOM HOPO/JIE.

C noMolpio pazpaboTaHHOU MOJIEIU UHTEPIIPETALUs
JAHHBIX 30H/INPOBAHUS CBOIUTCS K UNCICHHOMY PEIIeHNIO
o6paTHOl 331241 reO(PU3UKU: TOUCKY TAKUX HAYATbHBIX
yca0Buil (MCXOMHOW HACBIIEHHOCTHU TJIacTa He(THIO 1
ra3oM), KOTOpble IPUBO/AT K MIUHUMAJIbHOMY CpejiHe-
KBaJIPAaTHYHOMY OTKJIOHEHUIO BBIYMCIISIEMOTO KKy IErocst
V3C or uzmepsiemoro npubopom BUKI 3.

Cremyer o6paTuTh BHUMAHUE Ha TO, YTO PEIIeHne 00-
PaTHBIX 33/1a4 COIPSI)KEHO C U3BECTHBIMU TPYIHOCTSIMH,
00YCJIOBJICHHBIMU TAK HA3bIBAEMOI HEYCTONYUBOCTHIO LIPK
TIONCKe YHcaeHHoro petenns. [losToMy BakHO IpesiBapu-
TEJbHO OrPAHUYUTD 00JIACTD OKMCKA.

Hanpumep, B cny4dae 1 (COOTBETCTBYIOLLEM HAMOOMbLLEN
06nacTu Ha TPeyrofibHOM anarpaMmme) 6MKHUN K CKBaXKUHE
pOHT oTAenseT HedTb oT ®BP, a ganbHWIN — BoAy OT rasa

BHeluHe 6ypoBas ycTaHoOBKa HedTerasonpombicna
npeacTaBnsieT co60M axypHYHO BbILLKY BbICOTON
B HECKOJIbKO ECATKOB METPOB

[list 3TOTO B 30HE NPOHUKHOBeHUs (Buibrpata ObLIO
JIeTaThbHO MCCIEMOBAHO TiepepachpeesieHue HeCMelTn-
Batonxces $as Guona, a TakKe Mepexo] coueil Mex/Ly
BO/IaMU. AHAJIN3 TTOKA3aJI, YTO Ha TIPAKTUKE PeaTN3yIOTCI
BCE IIeCTh BO3MOYKHBIX CJIy4aeB B3AUMHOTO PACIIOJNIOKCHUS
(poHTOB BBITECHEHUST He(PTH, Ta3a U MJIACTOBOW BOJIBI.
C moMoIIbIo MaTeMaTHIeCKUX METO/IOB Ha TuarpaMMe a-
30BOTO cOCcTaBa (DIONIA MPAKTUIECKU BO BCEM /TUATIA30HE
COOTHOMNIEHUH KOMIIOHEHTOB OBLIN ONpeiesieHbl 061acTH,
COOTBETCTBYIOIIHE 9TUM CJIydasiM.

ncTUHHOe Y30
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0,1 0,3 0,5 0,7 0,9
paccTosiHNE OT OCU CKBXKUHbI (M)

o COBOKYMHOCTU N3MEPSAEMbIX (KaXYLLMXCS) 3Ha4YeHUI
V3C ¢ nomoLLbto pa3paboTaHHON MaTemMaTUyHecKom
MOZENV onpemenstoT pacrnonoXeHne poHTOB
BbITECHEHMA brtonaa 6ypoBbIM pacTBOPOM B
OKPECTHOCTU CKBaXXMHbI. ["paHunLbl Mexay obnactaMu

C pasHbIM COCTaBOM (OJIOMAA COOTBETCTBYIOT PE3KNM
N3MEHEHUsIM (CKavkaM) BbIYUCIEHHbIX «UCTUHHBIX>»
3Ha4veHui YOC. Tak, nnactoBasi BOga CoAoepXUT MHOMo
pacTBOPUMbIX MUHepParbHbIX CONEN 1 UMeeT

n3-3a 3TOro 6051ee HUIKOE INEKTPOCOMNPOTUBIEHME,
YeM OTHOCMTENbHO MPEeCHbIV unsTpaT 6ypoBOro
pacteopa. Micxoasa 13 nony4eHHbIX AaHHbIX
paccyMTbIBalOT COOTHOLLIEHNE has, HaCbILLAoLLIMX MnacT.
Mo BblYMCNEHHBIM paauycam OTTECHEHMSA HETU U

rasa v 0anbHOCTU NPOHUKHOBEHMS 6YPOBOro pacTeopa
onpeenstoTcs UNbTPALNOHHBbIE XapaKTEPUCTUKIN CI10s
3EeMHOW Mopoabl Ha AaHHOW rny6buHe. 3Has BENUNYMHBI
NPOHULLAEMOCTU FPyHTa A1 HedhTU U ra3a, MOXHO
OLIEHWTb KOJIMYECTBO MOCcfiefHMX, KOTOpoe yaacTcs
N3BreYyb, 1 BbipaboTaTb ONTUMAaNbHY CTpaTeruio
3KCnnyaTaumMm MecTopoXaeHUs

BorsicHniioch Takike, 4TO MOPSAOK UX PACHOJIOKEHUS
3aBUCHUT MCKJIIOYUTEIBHO OT UCXOJHOTO COOTHOIIECHUS
da3 dona B TOpOBOM TIPOCTPAHCTBE TIIACTA, HO HE OT
X XUMHIYECKOTO COCTaBa WM (DU3NIECKUX CBOHCTB. ITO
MO3BOJISIET TIPU aHAJIU3€e JAHHBIX CHAavyaja ONpeIeUTh
HOPSAIOK BbiTeCHeHUs (a3, YTO 3HAYUTEILHO CYKaeT 00-
JIACTH TIOMCKA PETIEHSI TOCTABIEHHON 06paTHOI 3a1a4H,
W, CJIE/IOBATEIbHO, COKpPAIAET BpeMsi 00pabOTKH Pe3yJib-
TaTOB reo(pU3NIECKUX U3MEPEHNH 1 yIIydInaeT KayecTBO
MIPOTHO3a.

0pOil GBIBAIOT IIPUATHbBIE UCKJIOYEHMUSI, T1O/I-

TBEPKIATOIIIE MY/IPOCTH HAPOIHOH TOTOBOPKI:

«Her xyna 6e3 no6pal> Jla, ucnosbsyembie

TEXHOJOIMK OYPEeHUs HAPYIIAIOT CBOWCTBA
TIPUCKBAKIMHHON 30HBI. Ho M3ydeHne MpoTeKaomux mpu
3TOM MPOIECCOB MO3BOJIUIO CUOUPCKUM MaTeMaTHKaM
u reodusuKaM BIEPBble B MUPOBOIi IIPaKTUKE pa3pabdo-
TaTh METOJ KOJTMYCCTBEHHON WHTEPIPETAINH JaHHBIX
AJIEKTPOMATHUTHOTO 30HIUPOBAHUS MOPO/I, CJAATAIOIINX
MECTOPOJK/IeHIE HeDTH NI rasa.

Anmapatypa BUKW3 u MeTtom wHTepIpeTamun y:xe
0IpoOOBAHBI Ha MECTOPOJKIACHNH, Pa3pabaThIBAEMOM KOM-
nanueit «JIVKOWJI» (Koranbiv, PD) 1 MecToposkieHunm
B mrate Oxaxoma (CIITA). PesynbraTsl ObLIN MPUHSTHL
C OTJIMYHON OIEHKOM.

BoJiee TOro, BBISICHUIIOCH, YTO 3THM METOIOM MOKHO
OTIPEZIC/IATh HE TOJBKO CTETIeHb HACBIIEHHOCTH TITacTa
YTJIEBOZOPOIAMHU, HO U PACCUUTHIBATD €TI0 TPOHUIIAEMOCTh
qast nedrr m raza. Cieayer 0co60 OTMETHTB, 4TO B CJIydae
C1abBIX (PUITBTPAITOHHBIX CBOMCTB T1aCTa 10ObIYA 3 HETO
HCKOIIAeMbIX YTJIEBOJIOPOIOB CYIIECTBYIOIUMU TEXHOJIO-
UMM HeBO3MOsKHA. [109TOMY CBOEBpEMEHHO MOJIyYUTh
TaKyIo NHMOOPMAINIO KpaliHe BasKHO /I TPUHSTHS aJICK-
BATHOTO PEIIeHNs 0 PazpaboTKe MECTOPOIKICHSL.
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A.C. BEPELLATUH

Crexmsmmsre IIapUKU
IJI COJITHEYHOIO rasa

CorsiHeYHbIVI ra3 renui o6nagaeT yHuKaibHbIMU CBoVicTBaMu, 6riarogaps
KOTOPbIM OH MPUMEHUM BO MHOIMX 061acTax Hayku n TexHuku. OgHako
BblAeneHne renvsa n3 npUpoaHoro rasa TpebyeTt KosoccasibHbIX 3aTpar.
Cunbupckne yyeHble npegnararoT 3gheKTUBHbIN Crnocob npenBapuTesibHOro
oboraLeHus ra3a ¢ rnoMoLLbi MUKPOCHEepU4ecKoro Mmatepuana n3 0Txogos
T3L|. Ota TexHonorusi MO3BOJINT 3HAYUTESTIbLHO CHU3NTb CE6EeCTOUMOCTb
YUCTOro resmsi

KrtoveBbie crioBa: oboralleHune refvem,
NPUPOAHBIA ra3, MateMaTnieckoe
MofenuposaHue, LieHocepsl,
nabuparenbHas NPoHNLAEeMOCTb,
pasferneHvie rasos.

Key words: helium enrichment, natural
gas, mathematic simulation, cenospheres,
selective permeability, gas separation

UMUYECKHIT 9TEMEHT C MOPSIKOBBIM HOMEPOM 2 — TeJIHil — B OOBIYHBIX

VCJIOBUSIX CYIIECTBYET B BUJE Ta3a, KOTOPBIH 00JagaeT HelpeB3oi-

JICHHOHN XMMWYecKol nHepTHOCThIo. Cpen BeeX M3BECTHBIX BEI[ECTB

y Hero camasl HM3Kasi paCTBOPHUMOCTD B JKHJ/IKOCTSX, caMasl BbICOKasi
TETIONPOBOIHOCTh 11 HAMMEHbBINIAsl TeMIleparypa KoH/eHcanuu. Kpome Toro,
OH CaMBIl JIETKUH cpei HEeTOPIOUNX Ta3oB. biarosapsa aTnM yHUKaJIbHBIM
CBOMNCTBAM TeJInii He3aMeHNM B TEXHUKE CBEPXHU3KIX TEMIepaTyp U BBICOKUX
JIABJICHWIT; OH TakK’Ke IMUPOKO IPUMEHEHSIeTCS] B MeTAJIypPTun, MeIUIIIHe,
[POU3BOJACTBE CHHTETUYECKUX MATEPUAJIOB U JPYTHX CAMBIX PA3HBIX 00JIACTSIX
HAayKW ¥ TEXHUKIL.

3aracel resius Ha 3emiie orpoMHbl. OH coziepKUTCsl B atMocdepe, okeaHe,
B 3eMHOH Kope. OIHAKO MOBCIOAY OH HAXOAUTCS B CMECH C APYTUMH Ta3aMHy,
a KOHIIEHTpAIMsI ero HeBbicoka. Ha marieil muramere GoJIbIast 9acTh resust
COIEPIKUTCS B UCKOIIAEMOM TIPUPOHOM Ta3e, U3 KOTOPOTO €ro U A00bIBAIOT.
MecToposK/ieHUe Ta3a CYUTACTCsE OOTaThIM TeJIMeM, eCJU ero 0ObeMHast J0Jist
npesbimaet 0,5 % (1711 cpaBHEHHS, B aTMOC(HEPHOM BO3/IyXe OHA B TBICSYHU Pa3
MeHbliIe). B HacTosilee BpeMst BO BCeM MUPE /IJIs TPOMBIIIJIEHHOTO BbIJIeJIeH NS
TeJIHS 3 IPUPOIHOTO Ta3a MCIOb3YI0T KPHOTEHHYIO TEXHOJIOTHUIO, OCHOBAHHYIO
Ha MeTO7ie HU3KOTeMITepaTypHO KOHIEHCAIIUN 1 ITOC/Ie/YIOIel peKTH(OUKAIIH
KOMIIOHEHTOB. OYUINEHHbII IeJInil CKMUKAIOT ¥ ITOMEIAIOT B CIIeNNaIbHble
XPaHWJIHUINA WU CPpasy JKe UCTIOIb3YIOT TT0 Ha3HAYeHUIO.

PaGoThl IpU CBEPXHU3KNX TEMIIEPATypax TPeGyioT 0coObIX MOPO30YCTOi-
YUBBIX MATEPUAJIOB 1 CJIOKHONW KOHCTPYKIIMM KOHTPOJbHO-U3MEPUTEIbHOM
amnmapaTyphl, T03TOMY CTPOUTEIBCTBO TEIMEBBIX 3aBO/IOB BEChMa JIOPOTOCTO-
stitee Meporpusitie. JIpyroil HeoCTaTOK KPHOTEHHOTO CII0c06a MOJTydeHust
rejivst — GOJIbIINE YHEPTETUYECKUE 3aTPATHI HA OXJIAXKIEHME U CHKUKEHUE
KOMIIOHEHTOB TIPHPO/IHOTO Ta3a.

AKTYaIbHOCTD COBEPIIEHCTBOBAHUSI OCHOBHOTO CIIOCO0A TIPOMBIIIIEHHOTO
HOJIyYEHUs rejiusl HeCOMHEeHHa. B Mupe nocrosiano obcyskaaiorest uaen 6osiee
OKOHOMUYHBIX TEXHOJIOIUH, KOTOPbIE He TpeGoBaiu Obl HU3KOTEMIIEPATYPHBIX
YCJIOBUI TPON3BO/ICTBA.

Tpebyetca COPTUPOBLUMK MOAEKYA

Opna u3 HanboJiee ePCreKTUBHBIX UAEH OTIeIeHust resiust 6e3 UCTI0JIb30Ba-
HUS HU3KUX TeMIepaTyp CBA3aHa ¢ IABHUM OTKPBITHEM TOTO, YTO MOJIEKYJIBI
JIETKUX Ta30B CIIOCOOHBI duhpynduposamn (IpocaurBaThCst) CKBO3b KPUCTAJLIIH-
YeCKYIO PENIeTKY pa3InyHbIX MaTepuasioB. Hammpumep, BOopo MCKIIOUNTETBHO
JIETKO TTPOHUKAET CKBO3b MJIACTUHKHU M3 MeTaJlIa MaJIajis; Ha OCHOBE 3TOTO
3HAHVSI PeaN30BaH CI0co0b pasjeseH st BOJIOPOICOAEPKAIIei Ta30BOH cMecH
B cernapaTope ¢ TOHKOCTEHHBIMU MaJlTaAneBbIMU MeMOPaHAMHU.

V3BecTHO, 9TO resinii XOpoIro TPOHNKAeT 9epe3 KBapiieBoe cTekso. Ho kBapit
— MUHEpaJ OYeHb TYTOIJIABKWH, TT09TOMY M3TOTOBJIEHUE TOHKUX KBapIIEBBIX
TpYGOK MJIM IJIACTUH — BECbMa TPYI0EMKasi OLIePaltsl, @ UX XPYIKOCTb CTABUT

BEPELLUATMH AnToH CepreeBuy —
KaHaMaaT U3nKo-MaTemMaTUyecKmx
HayK, Hay4HbIi coTpygHuk MHcTuTyTa
TEOPETMYECKOW U NPUKITIAAHON MEXaHUKMN
CO PAH (Hoocun6upck)

Haun6onee 6oratbie renmem MeCTOPOX-
AEHNA MPUPOAHOTrO0 ra3a HaXOAATCA
B CLUA. JToii cTpaHe npUHAANEXUT
OCHOBHas AONSA NPOMN3BOACTBA (OKO-
no 85% ot mupoBoro) u norpeénexuns
aroro ra3a. lMlepcnektusbl Poccun
B A06bIYe renus cBA3aHbl ¢ ra3oBbl-
MU MecTOpoXaeHuamu Boctounoi
Cn6upu, KpynHeiwum U3 KoTopbIxX
asnaerca Cobunckoe (Pecnyb6nuka
JBEHKHS)
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OcHoBy ueHocdep cocTasnset
anomMocunmkarTHas creknodgasa
C NepeMeHHbIM COAepXXaHem
OKCMAOB Xenesa, MarHus

1 Kanbums. B cTekno BkpaneHsbl
KpucTannuyeckume asbl —
CUNVKATHBIV MUHEpan MynnmT

1 KBapy,. ToHYanLwne urnbl MynamTa
BbIMOJTHAOT POSib CBOEO6Pa3HON
apmartypbl, MNOBbILLAOLLEN
MPOYHOCTHbIE XapaKTepUCTUKN
CTeKNsiHHOM 060n04KKn. KBapLy
obpasyeT CBOEro poga KaHarsbl,
MO KOTOPbIM CKBO3b CTEHKY
LeHocdepbl NpocavnBatoTcs
MONEKyJbl Ierknx ra3os.
Ontn4eckas MMKPOCKOIMUS.
®oT0 npegocTaBieHbl

A.T. AHwmyem (MHCTutyT Xxummm
Y XUMUWNYECKOU TEXHOI0rm

CO PAH, KpacHosipck)

Mukpocthepbl — 3T0 nonbie TOHKOCTEHHbIE CTEKMSAHHbIE YaCTULbl AUAMETPOM
OT HECKOJIbKUX MUKPOH A0 Munnumertpa. U3rotoBneHne CMHTETUYECKUX MMK-
pocthep ¢ 3agaHHbIMK CBOWCTBAMU 06X0AUTCA BECbMa AOPOro; UX UCNONb3YHOT
B NPOM3BO/ICTBE BbICOKOTEXHONOrU4HOro 06opynosanus. Ho cywecreyer n 6onee
AOCTYNHasA Pa3HOBUAHOCTb MUKpOCHhep — TaK Ha3biBaeMble BeHocdepbl, ABNAI0-
wuecs NO6OYHbLIM NPOAYKTOM CXUraHUs Yrng Ha TENNOBbIX ANEKTPOCTAHLMUSAX.
Mpu cropanuu yronbHoii nbinu Temnepartypa pocturaer 1200—1700 °C. B atux
YCNoBuAX MUHEpanbHas KOMNOHEHTa (301a) pacnnasnseTca, 06pa3ya Menbyaii-
wue Kannu. OHM yHOCATCA ra30BbIM NOTOKOM, NOCTENEHHO pa3fyBaAch 3a c4eT
paclmMpeHnsa 3aXBa4eHHbIX ra30BbIX BKNHOYEHUIA, U B UTOTe 3aCTbIBAIOT, COXpa-
HAa thopmy. Pasmepbl nonyyawowuxcs Takum oépasom cthepuyeckux yactuy
coctaBnsoT 5—400 mkm, a TONWMHA UX CTEHKN 2—30 MKM.

Huskaa nnotHocTb (0,3—0,7 r/cm®), 3HauUMTENbHAA MEXaHM4eCKas MPOYHOCTb
M TepMHUYecKas cTabunbHOCTb, NPeKpacHble TENIOU30NMpYHLLMe CBOWCTBA,
YCTO4YMBOCTb K XMMUYECKMN arpeccuBHbIM Cpefiam, U HaKoHel, AeLleBU3Ha — 6na-
rogapa Bcem 3TMM Ka4yecTBaM MOPOLIKM U3 LeHocthep WMPOKO Mcnonb3yHTeA
B Ka4eCTBE HanoNHUTENs Npu NPOU3BOACTBE CTPOMTENbHbIX MaTepUanoB.
MHoroo6pa3sue cBOICTB LeHOChep NO3BONAET HAXOAUTb BCE HOBbIe HanpaBhne-
HUA UX NPAKTUYEcKOro npumeHeHus. U3y4yeHuem ueHoctep U uccnenoBaHuem
€0371aBaeMbIlX Ha UX OCHOBE HOBbIX MaTepuanoB W TEXHONOrWiA 3aHMMaIOTCA
B UHcTutyTe Xumun n xumn4eckoii rexnonorun GO PAH (KpacHospck)

[oporocTosime npo3payHble CUHTETUYECKME
Mukpocdepbl Tuna MCB-1J1 umetot guametp
10—90 MKM 1 CpefHIoI0 TOMNLLMHY 0605104KK
okono 1 MkM. OHM MOryT MCNONb30BaTLCA
npu gaenexHun go 45 atm

1 TemnepaTtype He Bbiwe 650 °C.
doTorpaghms npegocrasneHa

B.H. 3uHoBbeBbIM

O6ono4ka MrKkpocdep NpoHMLaemMa He 4nsi BCEX YacTuu,.
OpHOaTOMHbIE MOJIEKYTTbI FENSA MMEIOT CaMmbiii MasbIi
pa3mep (okono 0,2 HM) 1 NIerko NPocavnBarOTCs CKBO3b
CTeHKy. Onddyansa naet nHTeHcnBHee npu 6onee
BbICOKOM faBrieHun. Monekynbl MeTaHa (OCHOBHOIMO
KOMMOHEHTa NPMPOAHOro rada) NoYT! BOBOE «TOJILLE»:

OHM He MOTYT MPOHUKHYTb BHYTPb.

MHTEHCMBHOCTb AN Y3MOHHOrO NOTOKa renus
B NepBOM MPUOGIIMKEHMIN MPONOPLUMOHanbHa nepenagy

napuuarnbHbIX OaBreHnn

0JT COMHEHHUe HaJIe)KHOCTh celapa-
IIMOHHBIX arPEraToB HA TAKOI OCHOBE.
[ToaTomy 710 HEeTaBHUX TIOP TIpe/iTara-
eMble TeXHUYECKIIe PeTeHNsT He MOTJTH
Cepbe3HO KOHKYPUPOBATD C KPUOTEH-
HOM TeXHOJOTUEH HU 1O TTPOU3BO-
IUTETHHOCTH, HU IO KATUTATbHBIM
3aTpaTaM.

Boso6uoBiieHre nHTEpeca ciie-
MUATTUCTOB K <«TETJIBIM» cTrocobam
KOHIIEHTPUPOBAHUS T'eJiisl CBSI3AHO
C pe3yabTaTaMM HAayIHBIX HCJTeE-
JIOBAaHUI CBONCTB HallOJHUTeJe
CTpPOMaTEpPHaAIOB, TTPOBOJLUMBIX
B MHCTUTYTE XUMUN M XUMUYECKOM
texrosorun CO PAH (Kpacnosipck).
KonkpeTHo peub uzieT 0 Tak Ha3biBa-
e€MBIX YeHOChepax — TOHKOCTEHHBIX
CTEKJISHHBIX MapUKaX MUKPOCKO-
MUYECKOro pasmepa, siBIASIONIUXCS
MPOYKTaMK TTOMYTHO TepepaboTKy
30JIbHBIX KOMIIOHCHTOB YTOJbHO
BLIN.

N3ayuenne ¢asoBoro cocrasa Be-
necTBa IeHocdep MoKa3aro Halu-
ype B HEM KPUCTAJJIMYECKOU (asbl
KBapIla, CJAe0BaTEJbHO, UX CTCHKH
MIPOHUTIAEMBI JIJIS TeJIUs. JTO HaBEJIO
yueHbIX u3 VIHCTUTYTa TeopeTrnyeckoii
n npuriaagHoit mexanuku CO PAH
(HoBocu6upck) Ha MBICJIb O BO3MOK-
HOM pasieJIeHIH TeIUIICOIePIKAIIETO
ras3a ¢ MOMOTIHIO ATIX MUKPOYACTHIL.

YT106bI TPOBEPUTH ITY THIIOTESY,
B MHCTUTYTE MCCJIEIOBAIU MIPOHU-
1IAeMOCTh Pa3JIMIHBIX Ta30B BHYTPb
nenocdep. PesyapraTer Xpomarto-
rpauyecKux OIBITOB CBUETEJb-
CTBYIOT O TOM, YTO M3 KOMIIOHEHTOB
MIPUPOHOTO Ta3a TOJbKO TeJIHH CIIo-
coO€eH MPOHMKATh CKBO3b 000JIOUKY
meHocdep.

T=216 °C
—~ T=404 °C
S 31 T7=583°C ¥
6 f\ T=304 °C E L Y
# s
o
- =
5 % T=405°C GE_ B
g 4L S 1+
5 L AsoT
2
3
= 1 1 1 1
é 0 40 80 120
oL Bpewms, ¢
Jrenvm
0 100 200 300 Bpewms, ¢

CyTb xpomaTorpadu4eckoro aHannaa — pasnmyeHme BeLLecTs

Mo HEOAMHAKOBOW CMOCOBHOCTM UX MOJIEKYJT MPOHMKATbL B MUKPOYACTULbI
TBEPAOro MaTepuasna u BpeMeHHO copbupoBaThCs (YOEPXMBATLCS) B HUAX.
B akcneprMeHTe Ha BXon KOJIOHHbI, 3aM0fIHEHHON NMOPOLLKOM LieHocdep,
NoJarT KOPOTKUIA MMMNYSIbC UCCNeayeMoro rasa, U ¢ 3Toro MOMeHTa
pEerucTpupyeTcst 3aBUCUMOCTb €ro KOHLEHTPaLMM Ha BbIXOAE OT BPEMEHW.
M3MeHeHme hopMbl U BbICOTLI CUFHaNa oT refivs ¢ pOCToM TemnepaTypbl
yKa3bIBa€eT Ha YBENMYEHNE NPOHNLLAEMOCTU LieHoCdep.

Ins ppyrux nccnenoBaHHbIX ra3oB (a30Ta, MeTaHa 1 Ap.) Takoro addpekra

He 06Hapy>XeHo
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YCMNEXW HAYKW

MpupoaHbIN ras,

P.=30atm 3aKpoit
1

> 19883555
OTKPbIT 3aKPbIT

OTKPBIT

Cmecsb,

Jran |: 3anonHeHne KONOHHbI ra30BOI CMEChHH.
Cmecb N0AaeTcst BHYTPb KOMOHHbI

1noj, BbICOKMM AaBneHnem. Kak TonbKo BONHa
NaBMEHNs N0CTUraeT CepeuHbl KONOHHbI,
BX0/] NEPEKPbIBALOT.

B TeyeHne nay3bl MUKPOCHEPbI NOCTENEHHO
HaNONHSAKTCS rennem

J1an Il: oTka4nBaHme cmecu, 06eaHEHHON

—_—> 06eaHeHHas renvem.
shsssassesesasssassssssessss: renvem, BbIX0[ KONOHHbBI OTKPbIBAIOT, ra30BYH0 CMECh
sakphiT  BooooooarrascaeaR RS P,=1.0arm 6bICTPO OTKA4YMBAIOT, MOHIKAS JABMEHME
3aKPbIT CHapyXu MUKpOCAep, 1 BbIXOA NEPEKPbIBALOT.
B Te4eHne nocneaytoLLen naysbl MUKpocepsb!
NOCTENeHHO 0CBOBOXAAIOTCS OT renns
3aKpbIT Jran lll: Bbixoa cmecu, 060ralLeHHON resinem.
Cecs BbIXO/1 BHOBb OTKPbIBAKOT, U 3 KOSTOHHbI
060rallieHHas BbIKa4MBaKOT 060raLLEHHbIi rennem ras.

3aKpbIT
—
OTKPbIT

renuem
P,=0,1atm

Mo 3aBepLUeHNM NPOLECCa BbIXO/,
3aKpbIBAIOT, U KOJIOHHA rOTOBA K Havany
CreaytoLLero Lukna

Pa6ounii UnKn KOHLEeHTpaTopa refmsa COCTOUT U3 TPEeX 3Taros.
Ecnv 3a 0gvH UMK NPpUEMIEMON KOHLEHTPaLUMWN renus SOCTUYb He yaacTcs, 060ralleHHyo refivemM cCMecb MOXHO
BHOBb BEPHYTb B Pa3fennTeNibHY0 KOMIOHHY A8 OCYLLECTBEHNSI MOBTOPHOIO LUMKNa C Lesbio AanbHenLwero

KOHLIEHTPpMpOBaHUA.

[nsa obecnevyeHns HeENPePbLIBHOIO NpoLecca 060ralleHnst ra3oBO CMECH TakxXe MOXXHO OpraHnM3oBaTh Kackag

N3 HECKOMbKMX KOJIOHH, paboTatoLLMX napannesisHo, CO CABUIOM MO BPEMEHMW.

KomburHaums aTnx pexmnmMoB (MocnefoBaTenibHOro 1 napasnnenbHoro) paéoTbl KONIOHH MO3BOSET OOUTLCSA BbICOKOMO
KoadhpmumeHTa oboraLleHns NpUpoaHOro rasa renvem Ans nocnepyroLlen agekTMBHoON pekTndukaumm

Crenmyiomuii ypoBeHb UCCAEIOBAHUN — KOJIUYECTBEH-
HbIE 9KCHIepUMEHTHI. Hamo GbIIO BRISICHNTB, B KAKOH Mepe
TEeMIEepaTypa, COCTaB M JaBJeHUE Ta3a BJIUSIIOT Ha MPO-
HumaeMocTs Mukpocdep. Ilotok remms paccauTeiBaIn
110 CKOPOCTU U3MEHEHUs MaBJIeHUsT CHAPY:KU MUKpocdep,
a BHYTpPEHHee JIaBJICHIE ra3a OlleHNBaIN 13 OajaHca Be-
1eCTBa.

Ot IKCNepMeHTa K TEXHOAOTMK

Ha ocHoBe 1osyueHHoi#i B X0J1€ 9KCIIEPUMEHTOB HHMPOP-
Maluu U300peTaTes I PETIOKIIN CXeMY KOHIIEHTPHPO-
BaHUA TeJUs B 3aMOJTHEHHON MUKpocdepamMu KOJOHHE.
[Tpottecc ocyiiecTBIIsIETCs B TPU ATAIIA: 3aKAUYKA UCXOHON
CMecH TIPY BBICOKOM JIABJIEHUU U aGCOPOIINST TensT MUK-
pocdepamu, GbICTPOE BAKYYMUPOBAHKE UJIU TIPOJLYBKA KO-
JIOHHBI € TOCTIEYIOTIEN ecopOtineii renst u3 Mukpocdep
[IPY HU3KOM JIaBJICHNH, BBIKaUMBaHWE Ta3a, 000TalleHHOro
10JIE3HBIM MTPOJLYKTOM.

Ecin 11 OKOHUATETBHOI OUUCTKY TeJIHsT OT TIPUMeceid
noTpebyeTcs mocyeyonast KpuoreHHast 06paboTKa rasa,
TO ee ceGecTOUMOCTb OY/IET YKe B Pasbl MEHbIIIE.

Bomonienne npeiyioskeHHON Wied B MTPOMBITIIEHHOM
MaciTabe TpedyeT NHKEHEPHBIX PACIETOB 0OOTaTHTENb-
HOIT ycTaHOBKY. Ha BBIXO Te/TUs MOTYT BIUSTH HE TOJBKO
HUCXOJHAs €ro KOHIEHTpalusd, TeMIIepaTypa, AaBjaeHue
Ha BXOJI€ U BBIXOJIE PA3/IETUTETHbHON KOJOHHDI, HO TAK/Ke
ee rabapuThl U pacroyiokenue, Gpakius U MJIOTHOCTD
yrakoBku Mukpocdep u MHOTo apyrux dakropos. Heobxo-
JANMO TaKKe UCIIbITATb paSHbIe pe}KI/IMbI (byHKHHOHHpOBa-
HUS KACKaJIa KOJIOHH U OTIPE/IETUTh YCIOBUS TOCTUKEHUS
OIITUMAJIbHBIX lIapaMeTPOB IIpoLecca.

Jlist perteHust 3TOro BOIPOCa Ha OCHOBE ypPaBHEHUI
MeXaHWK1 MHOTO(A3HBIX CPeJl CO3/IaHa MaTeMaTuJecKast
MOJIeb IBVKEHUST Tesuiicoiepskaiieil cMec B KOJIOHHE
CKBO3b CJIOI U30MpaTeIbHO IIPOHUIIAEMBIX MUKPOChED.

Basxubrii aTarn — Bepudukaiys MaTeMaTHIecKOi MOIeTI
U €€ BbIYUCJINTECJIbHBIX CXEM. BbIJIO HpOBeIIeHO CpaBHeHI/Ie
Pe3yJIbTaTOB MOIENUPOBAHUS C 9KCIIEPUMEHTATbHBIMU
JNAHHBIMU, TTOJTYYeHHBIMU HA CHEIMATbHO CO3JaHHOM
B J1aGOPATOPUK UCTIBITATEBHOM cTeHz1e. OHO MOATBEPANIIO
HpaBI/I]IbHOCTI) MaTeMaTHU4YEeCKOI'O OIITMCAHUA HpOTeKaIOH.H/IX
(brsnveckux MporeccoB U O3BOJUIO YTOUHUTD YNCTOBBIE
3HAYEHUS UX TAPAMETPOB.

[Tepsble mpoBeeHHbIe YNCTIEHHBIE PACYETDI
paboyero MUKIa B 3al0JHEHHON 1ieHochepamu
KOJIOHHE ITPOMBIIIJIEHHBIX Pa3MepoB Mpo.Ie-
MOHCTPHUPOBAIN BO3MOKHOCTD JICCATUKPATHOIO
oborarenus cMecH, cojiepskaiieil n3navanasao 1 %
resinst. VI cTours BeicOKast ah(heKTHBHOCTD — He TTpe-
nest. Hy>XHBI fanbHeNIe TeOpeTHYeCKUE PACYeThl
1 9KCIIEPUMEHTAIBHAS ArTPoOAIIns.

CKOpE TPEJCTOST UCIIBITAHUS 1eHochep /s

MIPAKTUIECKOTO U3BJIEUEHSI TEJIUST I3 TIPUPOI-

HOTO rasa, 1o6biBaeMoro B Cubupu. Ha omsrt-

HOM IIPOU3BOJICTBE YK€ KOHCTPYUPYIOT 1u-
JIOTHYIO YCTaHOBKY, TPUTOIHYTO K paO0OTE B PEANBHBIX
yesioBusix. M, kasxercsi, BOT-BOT HACTYIIHT TO BpeMH,
KOT/la Teuil U3 CUOMPCKUX MECTOPOKIEHHUA CTAaHET
oborarmaTh Hallry CTpaHy.

BakyymHblii
Hacoc
Cépoc
B aTMocgepy
Bo3ayx [enun

Lnnuugp
¢ nepdopu-
POBaHHbLIMM
CTEHKaMu

Mukpocdepbl

[at4nk
[aBneHuns

OCHOBHOW 3N1EMEHT UCMbITaTENbHOIO CTEHAA,
CO3[aHHOro B VIHCTUTYTE NPUKNagHoOM U TEOPETUYECKOM
mMexaHukn CO PAH, npeactaenset co6oi MUHK-
NPOTOTUN OANHOYHOW FEeNIMNOTAENUTESNIBHON

KOJSIOHHbI. OH NpegHa3HayeH Ans uly4eHust npowecca

KOHUEHTPpUpoBaHUA renmsa B KOHTPOJIMPYEMbIX YCITOBUSAX.

3T0 Heo6XoAMMO Ans onpefeneHns napameTpoB
MaTemaTu4eckor Mogenu, Kotopas Ucnonb3yeTcs
ANs oNTYMM3aummM npolecca 1 NPOeKTUPOBaHUSA
oboratntenbHOro 060pyAoBaHNs
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E.N.BECCOHOBA, I'. J. NAHUH

ol )

{ % Ha akTVIBHbIX BYJIKaHax rpovNcxXogsT
WL " eo6bITYS, KOTOpBIE SB/IAOTCS

* OTpaXKeHueM MpoLeccos;
~[POTEKAIOLMX B FAYCHHE NAHETBI.,
- OTIy/4a 10 ecTecTseHHbIM. KaHaiaM

MOAHVMAETCS. «KPOBb SeMITU» =
TepmMarisHble hrironbl, BbIHOGILUME
Ha r1oBepxHOCTb CMECh BeLEEIB;
6oratyto peakuMmU XUMUHECKUMU
SneMeHTamu. ‘

C fIOMOLLbIO [E0ITIeKTPUYECKUX *
nccre[osaHui v hUSUKO-
XUMUYECKOro' MoZennpoBaHs
YHeHble: [0/1yHarT MHOPMaLNIO
O-AYTAX MUrpaLlm 3TUX 3/IEMEHTOB.
lNpakrisecknii cMbICi JaHHbIX
paboT ~pa3paboTka HOBOU
MeTonuKu roucka pyaHBIX
MECTOPOXLEHNM 1 MECTOPOXAEHUN
TepMasibHbIX BOA

BECCOHOBA Enusageta lNaBnoBHa —
KaHAMAAT reonoro-MMHepanornyeckmnx
HayK, CTapLUNA Hay4HbIV COTPYAHUK
naéoparopuv MOLENMPOBaHUA
OVNHAMVKWN SHOOMEHHbIX U 9K30reHHbIX
cuctem NHCTUTYyTa reonorum

1 MuHepanorum nm. B.C. Cobonesa
(HoBocmbumpcCk).

ABTOp 1 coaBTOp 60nee 70 paboT

MAHWH Mpuropwuii JleoHngosu4 —
KaHaMAaT TEXHUYECKUX Hayk,
BeAyLLMI MHXeHep naboparopum
31eKTPOMarH1UTHbIX Nonew
WHcTuTyTa HedpTerasosowm reonormum
1 reomsvkm um. A. A. Tpodunmyka
(HoBocumbupck).

ABTOp 1 coaBTOp 7 Ne4aTtHbIX paboT

Krro4eBble crioBa: BynKaHo-
rnapoTepmarnbHble CUCTEMBI,
rMaporeoxXxmmmns TepmarsbHbIX
VNCTOYHMKOB, reonanyeckmne Metoabl
HepaspyLUaloLLEero KOHTPons, uanko-
XMMWYECKOe MofenvpoBaHue.

Key words: volcano-hydrothermal
systems, hydrogeochemistry of thermal
springs, geophysical methods of non-
destructive testing, physicochemical
modelling
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KTHUBHBIE BYJKAHBl — YHUKaJbHBIE TEOJOTUUECKHE OOBEKTHI,

HA UX CKJIOHAX U B KPaTepax YyacTo MOSIBIISIOTCS UCTOYHIKHU TEPMAJTb-

HBIX BOJI M Ta30B. ITU ABJIECHUSA — OTPakeHNe TIPOIIECCOB, TPOMCXO-

SIIAX B PACKAJEHHBIX TIyOMHAX 3eMJIH, TIOCKOJIBKY TEPPUTOPUN

COBPEMEHHOTO BYJIKAHM3Ma CBSI3aHbI C 30HAMU AKTUBHBIX I'€O[IMHAMUYECKUX

npotteccos (Jlo6pertos u p., 2001). B vactHocTH, BCe poccuiickie IeiCTBYOIIHE

BYJIKaHbI BO3HUKJIN HAJl 30HOM cy60ykuuu — 061acThio, TAIE MO KOHTHHEHTAIb-

HYIO TEKTOHUYECKYIO ILTUTY MTOTPY;KAETCSI OKeaHNYeCcKas IIUTa. B HeKoTophix

MeCTax ee MaTepuasl IIABUTCs, 0Opasysl MarMaTudecKue odard. Boixomsiiie

Ha TIOBEPXHOCTH Ta30-TUAPOTEPMATbHBIE TIOTOKH, OUE€BHUIHO, (GOPMUPYIOTCS
HAa OCHOBE PACILIABJICHHOTO BEIECTBA U3 TAKUX «0YaroB».

OcHOBHYIO POJTb B TIpoIeccax (HhOPMUPOBAHNS BYJKAHMYECKUX TEPMATb-
HBIX PACTBOPOB UTPAIOT TPYHTOBBIE BOBI, OCYTIECTBIISIONINE TTEPEHOC TeTia
u BerecTBa. OUIBTPYSACH CKBO3b TOJIILY BYJIKAHOIEHHBIX TIOPOJ, BOAA BBIGO-
POYHO <«BBIIIEJIAUNBAET> M3 HUX XUMHUYECKIE JIEMEHTBI, KOTOPbIE MEPEXOsT
B pacTBOpUMYyTI0 dopmy. Cpeant TOMOTHSIOMNUX PACTBOP 3JE€MEHTOB MOTYT
OBITH ¥ TIOPO00OPasyonre (KPeMHHIA, aTFOMIUHUHN, KaJIbIWii), U TIPUMECHBIE
(MuKpoaseMeHTh). Ho GobIast uX 9acTh Tak W He HOCTUTAET TTOBEPXHOCTH.
[TprunHa 3TOTO KpPOETCSA B TPYAHOCTSIX IIYTH HABEPX.

BynkaH MyTHOBCKMI — OOUH

13 cambIx 60SbLUNX U Hanbonee
aKTUBHbIX ByfikaHoB KOXHOM
Kamyatkun. Mopdonormnyecku
3TO CMOXHbIV FOPHbIA MaCcCcuB,
COCTOSILLIMI U3 YETbIPEX CIMBLUMXCSA
KOHYCOB [IPEBHUX BYJTIKAHOB.
CoBpeMeHHas BynkaHu4eckas
aKTUBHOCTb NPOSIBNSETCS NALLIb
B CEBEPHOW ero 4acTtu, rae nMmeetcs
cucTemMa nepekpbiBaloLLmnX opyr
gpyra KpatepoB. [IHO camblIx
6onbLunx n3 Hux, Cesepo-
BocTto4Horo u KOro-3anapgHoro,
NOYTW MOJIHOCTLIO NEPEKPLITO
COBPEMEHHbIMU NeAHUKaMM.
MHTeHcrBHasA doymaponbHas
[eATeNbHOCTb COCpenoToyeHa
B CeBepo-BocTtoyHoM kpaTepe
(B ueHTpe hoTo) 1 B AKTUBHOM
BOPOHKe (crnpasa).

®YMAPOJIbI — CTOYHWKM ropsaYero rasa MarmaTu4eckoro
NPOMCXO0XAEHUS, UCXOAALLEro Yepe3 0TBEPCTME B KpaTepe
WNKM Ha CKNOHe BynkaHa. Kak npaBuno, Hap KpynmHbIMK
thymaponamu knyéutea ryctoii nap, Nnockonbky B Marme
cofepxurcs 6onblioe KONU4eCcTBO BOAbl, KOTOpPass KOH-
AeHCUpyeTcA Ha XonoaHom Bo3gyxe. MomMumo Bodbl, Yepes
thymaponb! Bbigenserca yrneKucnblii ras, cepoBoaopoa,
ranoreHoBofopoAbI U Ap.

TEPMbI — nctouHuku ropsyeii (tepmManbHoii) CUNbHOMUHE-
panu30BaHHON BOAbI, ObHOLLKME B AKTUBHbIX BYJIKAHUYECKUX
o6nactax. XumMuyeckuii coctaB U Temnepatypa u3nueato-
Lerocs pacTBoOpa HeMmoCTOSAHHbI

FEA3EPDI — ncTO4HMKK, NepuoAMYecKu BbibpacbiBatowme
thoHTaHaMu ropsuyro BOAY C Napom

Bopa ropsumx nctoyHmMkoB BynkaHa MyTHOBCKUi
yneTpakmcnas. Ytobbl BOT Tak 3anpoCTO CTOSATb B Py4be,
HY>XHbI KUCMOTOYMOPHbIE Canorun
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Kpuctannuyeckas cepa o6pasyetcs Npu oKUCIeHnn
Ha BO3[yXe OJHOro M3 rNaBHbIX KOMMOHEHTOB
tbymaporbHoro rasa — ceposogopoaa H,S

BocxoxxaeHune M3 aACKoro nekaa

Bocxoasgmre moTokn MarMaTHYecKoro (onaa BeTpe-
YaIOTCs HA CBOEM IMYTH C PA3JIUYHBIMU TIPEISTCTBUSIMIL.
OHU BO3HUWKAIOT MU3-3a TOTO, YTO TOJIIA 3eMHOW KOPBI
CJTIOKEHA CJIOSIMU PAa3HON CTENMeHN MPOHUIAEMOCTH, KO-
TOpble 06Pa3yI0T caMble MPUUYAJNBbIE KOH(PUTYPATIUH.
I3-3a HAJIMUYUSA TAaKUX TEOCTPYKTYPHBIX 0COOEHHOCTEMH
TyTH MATPANAN (HJIIOUIO0B K TOBEPXHOCTH TIPEICTABISAIOT
co6OM M3BUJIMCTBIE JIMHUK, KOTOPbIE MOTYT MHOTOKPATHO
TepecekaThCsl M BETBUTHCS.

[Tpurerarormmue apyT K ApyTy CI0U (TOPU3OHTHI) ByJIKa-
HOTEHHBIX [TOPOJI MHOT/[A PE3KO PA3IUYAIOTCS 110 (DU3UKO-
XUMUYECKUM CBOMCTBaM. [paHuIia pasjiena MexIy HUMHI
SIBJISTIETCST CBOETO POJia MOJYTIPOHUTIAEMBIM 6aphepoM,
MIOTOMY YTO TTPOXOASIINI Yepe3 Hero (hJIion] MOXKeT Ipe-
TepreBaTh (a3oBoe pas/ieieHre ¢ Pa3HBIMU CKOPOCTSIMU

nBxxenus das. Korpa nmpu atom
MPOUCXO/IUT MEPEMEIeHne KOMIIO-
HEHTOB Mesk/1y (hazaMu, TOT/Ia TOBOPSIT
0 BO3HUKHOBEHUU T€OXMMHUYECKOTO
Gapbepa.

Hanpumep, cHuKeHNEe TTPOHUIA-
€MOCTHU MPUBOAUT K YBEJUUEHUIO
JIaBJIEHNS B [IOTOKE, YTO MOYKET BbI-
3BaTh KOHJIEHCAIMIO U PACCJIOEHIE
razo06pasHoro (GhJIonaa Ha KUIKAH
KOH/IEHCAT U HACBITIEHHBIN BIAKHBIT
nap. K nogo6HoMy sIBJCHUIO TIpU-
BOJIUT W B3amMojielicTBue hounsa
¢ 6oJiee XOJMOAHBIMU TPYHTOBBIMU
BojlaMu. B mocieinem ciydae KOH-
J€HCAT MOJKET IepeMelnBaThCs
C BOJIOH, TIPU 9TOM CTETIEHD CMETTEH ST
(pasbasienus ) 1 0OMeHa HOHAMM OI1-
pelesisieTcsi pa3HOCTbIO TEMIEPaTyp
U COOTHOIIEHUEM MEXKIY TTOTOKAMU
(hrrona u BOJIbI.

Bxox B ciioii ¢ GoJblieil mpoHu-
MaEMOCTBHIO MTPUBOANUT, HA06OPOT,
K Pe3KoMy crajry fasienus. [Ipu arom
SKUAKUNA (DITIOU MOYKET BCKUTIATH;
ToT/a B MapoByio ¢asy (cemapar)
YACTUYHO TEPEXOSIT JIETYUre KOM-
nonentsr (CO,, H,S, HCl u 1.1m.),
a METaJIJIbl B BUJIE TH/IPOKCHU/IOB U CO-
JIell OCTAIOTCsl U KOHI[EHTPUPYIOTCST
B JKIZIKOM KoHjleHcaTe. Tax ¢popmupy-
eTcs PYIOHOCHBIH (DIION, KOTOPBIiA
B OJIATONMPUSITHBIX YCIOBUSX MOXKET
B uTore 06pa3oBaTh PyAHOE MECTOPOXKICHUE.

Ha mytn diionzia k moBepxHocTH 3eMIH (ha3oBbIe Tepe-
XOJIbl M3 Ta3000Pa3HOTO COCTOSTHUS B JKUAKOE U 06PAaTHO
MOTYT IIPOUCXOIUTh HEOAHOKPaTHO. [Ipu 3TOM 1poiecchbt
MaccorepeHoca OrpeessiioT n3Menene GU3NKo-XuMu-
YeCKUX CBOWCTB (B TOM YHCJIE U 9JIEMEHTHOTO COCTAaBa)
TepMaJIbHBIX PACTBOPOB IO MYTU CJEJOBAHUS BIIOTH
JI0 Pa3rpy3KH UX KOMITOHEHTOB HA TOBEPXHOCTH 3EMJIH.

BaskHO OTMETUTD, YTO TIPOIECCHI IIEPEHOCA BENECTB ULYT
YACTUYHO, & He «/I0 MOGEHOr0 KOHI@a». ITO 3HAYKT, YTO
B UTOTOBOM PACTBOPE, ObIONIEM U3 UCTOYHHMKA, OCTAIOTCS
CJIe/TBl BCEX XUMITYECKHUX 3JIEMEHTOB, XOTsT GOJIBIITYIO YaCTh
UX OH MOT pacTepsiTh 110 jiopore. [To aTim cieam B puH-
I[1ITe MOYKHO He TOJIBKO IIPOYUTATH UCTOPHUIO €ro (hopMHu-
POBaHUsI, HO U MIPEJICKA3AT, T/I€ UCKATH <[OTEPU>.

MwemM Kaaa

[l TpakTUYecKoTo TPOTHO3UPOBAHUS PYAHBIX MeC-
TOPOKIEHUI U TEPMATbHBIX BOJ HY:KHBI G0Jiee TOUHBIE
(byHmamMeHTaIbHbBIE 3HAHS O TPOUCXOKIEHUH U 9BOJTIOIUI

FeoxuMuyeckunii 6apbep — 30Ha pe3KOro yMeHblEHUs
MUrpaLMoHHOl CNOCOGHOCTN KaKMX-NMO0 XMMUYECKMX
anemenToB. lpoyecc conpoBOXAAETCA UX 0CAXKAEHUEM
M3 TepManbHOro pacTeopa, YT0 MPUBOAUT K JIOKANbHOMY
NOBbIWEHUI0 KOHLEHTPALUUN AAHHBIX INEMEHTOB B FOPHOM
nopone. Takum 06pa3om, reoxumu4eckue 6apbepbl UrpaKoT
Ba)XXHYH0 ponb B npoueccax pyaooépasosanus

CamopopHas cepa 6blBaeT Kak 04eHb YACTON, Tak

N C NPUMECHIO Pa3NNYHbIX XMMUYECKNX 3NIEMEHTOB,
Hanpumep: Be, As, V, Zn, Ag, Pb, Ba, Biu 1.4.

VIMEHHO Ha aKTMBHbIX ByfIKaHax 0O6bIBAIOT CaMOPOOHYHO
cepy ONst HY>KI, XMMUYECKOW NMPOMbILLIEHHOCTU
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Ons BbINnonHeHns paboT

METOZOM 3MeKTpoTOMOrpadunm
MCMOoNb30Banmchb
3/1eKTpopas3BefoyHble CTaHLMK
KomnaHuu Iris Instruments n
0TeYeCTBEHHbIN NpUGOp U3 cepumn
«Ckana», NpoToTMN KOTOPOro 6bin
paspaboTaH B 2008 r.

B 1abopaTopun 31eKTPOMarHUTHbIX
nonen VIHcTuUTyTa HedbTerasosom
reonornm u reoprsnkm

M. A.A. Tpodhumyka CO PAH.
Monyyaemas nHopmaumsa Tpebyet
nocneayLLen KOMMbIOTEPHON
06paboTKM pesynbLTaToB U3MEepPeHUs

IUAPOTEPMAIBHBIX (DIIIOU/IOB, CUCTE-
MaTU3UPOBAHHBIE B PAMKaX €IUHOIl
teopun. Ha cOBpeMEHHBIX ByJIKaHAX
ucesefoBaTesu moaydaioT hakrude-
ckyio wHdopManmio (COBOKYITHOCTD
IHAPOreOXUMHUYECKUX M reodusn-
YeCKUX JAHHBIX ), HEOOXOAUMYIO JIJIst
KOHCTPYUPOBAHUS TAKOI TEOPHU.

Brayvasie ciieryer u3y4nTh CTpoeHHE
IUAPOTEPMAJIBHON CUCTEMbI BYJIKaHA
U IOHATD IPOLECCHI U MEXaHU3MBbI 11e-
PexXo/1a B PACTBOP M OTJIOKEHHST XMH-
YECKUX HJIEMEHTOB HA [Ty TH MUT DALY
duionzia, IpU HTOM HEMaJIOBAKHYIO
poJib Mrpaer (HUUKO-XUMUYECKOE
MoziesmpoBanue. Ho fig nonnmanms
YCJIOBUN (GOPMUPOBAHUS COJEBOIO
cocTaBa MOA3EeMHbIX BOJ BaKHO, 4TO-
Obl B OCHOBY MCCJIEA0BAHUSA OBLIH T10-
JIOKEHDbI OOBEKTUBHBIE U3MEPSIEMbIE
(DMBUKO-XMMUYECKHE ITAPAMETPbI BOJI-
HOH M BMeNIAIoleli cpe/ibl: TeMIiepa-
Typa ¥ [IPOBOAUMOCTb, COOTHOIIEH ST
OCHOBHBIX HOHOB M MUKPOSJIEMEHTOB,
COCTaB rasa u T. 1.

Harypuoe uccienosanue o6beKkTa
OCJIOKHSIETCS TPUCYTCTBUEM O] -
BIKHBIX (pa3. MexaHuueckoe OypeHue
CKBaKMHBI JIJIst 0TOOpa pob Ha Ti1y-
6UHEe HEMUHYEMO Paspyuruao Gbl
CTPYKTYPY HOTOKOB B BYJIKAHO-THIPO-
TEPMAJIbHOIT CUCTEME, TOITOMY TAKOIi
METO/] He CMOJKET JaTh 0OBEKTHBHOM
KapTHHBI U3y4aeMbIX IIPOLIECCOB.

K cuactblo, ocsieiHue HeCKOJIbKO
JieT reopU3NKI MHTEHCUBHO Pa3BUBA-

JNIEKTPOTOMOIPA®US

Ansa anekTpoTtomorpathuueckoro UCcnepoBaHusA rpyHTa Ha pAf 3a3eMNEeHHbIX
3NEeKTPOAOB NOAAKT IneKTponutanue. Mpu 3TOM BO3HMKAET INEKTpUYecKoe
none, KOTopoe MOXHO ouuthpoBaTb, U3MepPAs INEKTPUYECKUEe NOTEHLManbl
Ha NOBEPXHOCTW BAONDb NUHMM TOKA. U3 umcthpoBoOli KapTUHLI NONSA BLIYUCHALOT
yaenbHoe anektpuyeckoe conporusnenne (YIC) rpyHTa B KNHOYEBbIX TOYKAX
ceKyuleii BepTUKanbHOi NNOCKOCTH.

BbInonHuB paa napannenbHbIX reo3NeKTPU4ecKuX «pa3pe3os>, NONy4awT WUH-
thopmauuro ansa noctpoenusn 3D kaptbl YIC noBepxHOCTHOro cnos rpyHra. Mo
3TOM KapTe M3y4aKT reomMeTpuyeckue 0CO6EHHOCTH cnaralowux ero nopog u
HaNoNHAKWMX uX hnrnaax.

JT0T METOA MOXHO MCNONb30BaTh [laXe B YCNOBUAX, KOrga usy4aemoe npo-
CTPAHCTBO UMEET CUJIbHO HEOHOPOAHOE CTPOEHME C WMPOKUM AnuanasoHom YIG,
YTO TUNUYHO ANA FMAPOTEPManbHbIX 06HEKTOB.

HanbHocTb (rny6uHa) n3mepeHnii orpaHnyeHa HecKoNbKUMU AecATKamMmy MeTpoB,
TOYHOCTb JIOKanu3auuu — NnopsiAKa oHoro MeTpa

OtBepCTve thyMaponbi
. B'kpatepe Bynkaa 36exo
) 11
; L]
["a30BbIV KaHan ABNAETCHA NPaKTUYECKM U3ONSTOPOM MO CPaBHEHMIO
C BbICOKOW 9MIEKTPONPOBOAHOCTHIO KaHANOB NMUTaHNS KUMSALLMX KOTIIOB.
A 3T KaHarbl, B CBOK 04epefpb, TakxXe BbIAENATCA Ha (DOHE BMELLAOLLIMX
Nopog, ¢ ropasfo 60sbLWMM YAeNbHbIM 371EKTPUYECKUM CONMPOTUBIIEHVEM.
Tak, Ha nnowagke Kunawmx kotnos JOHHOro doyMmaponbHOro nons
ByfnikaHa MyTHOBCKWIA NpW 371EKTPOMArHUTHOM 30HAUPOBAHUM
NOEHTUOULNPOBAH BEPTUKANbHbIA ra30oBbli kaHan paboTatoLlei
dymMapornbl 1 OKpyXaroLLasa ero CTpyKTypa nyTen nMTaHus cammx KOTioB

10T TEXHOJIOTHH AMCTaHIIMOHHOTO Hepaspylaloliero KoHTpoJst. Hampumep,
IO 9JIEKTPOITPOBOIHOCTH IPYHTA MOJKHO YCTAHOBHTD, Kakast (hasa (razoo6pas-
Hasl UJIN KM/IKAs) eT0 HAIIOJIHAET, @ TAKXKe YPOBEHb €ro IIPOHUI[AeMOCTH.

K Hepaspymaommnm MeToaM OTHOCAT, HallpUMep, 3JIeKTPOTOMOrpahuio
(9TT) u yacToTHOE 27eKTpOMArHUTHOE 30HAUpoBanue (4YI3) — ux yacto
HCHOJIB3YIOT TS PElleHns NHKEHEPHO-CTPOMTEIBHBIX 3371a4d U TP apXeo-
JIOTHYecKHX HccaenoBannsax. C moMomnbio 060uX METOIOB MOTYYAIOT KapTy
HEO/[HOPO/IHOCTEN TPYHTA, OTJINYAIOIINXCS YAETbHBIM 2JIEKTPUYECKUM CO-
nporusnearem (Y IC).

AsrexTpoToMorpadust — MeTO HanboJiee 3pesiblil 1 IPOBepeHHbIil. B reo-
3JIEKTPUKE OH I10 TIPABY MOXKET CYMTATHCS PEMIEPHBIM U JIAIOIIINM MAaKCUMATIbHO
TOYHOE 3HAYEHUE TIYOUHBI 00beKTOB. Bosiee nH(bOPMATUBHBIM HHCTPYMEHTOM
IS oTIpesiesieHyst (ha30BOH CTPYKTYPBI THAPOTEPMATbHBIX CHCTEM SIBIISIETCS
YaCTOTHOE 30HIMPOBAHME.

5 .
[a30BbIM
KaHan
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OnNeKTPOMarHUTHbIN CKaHep, paboTaloLLMii Ha OCHOBE METOAA YaCTOTHOro
30HAMPOBaHUs, pa3paboTaH B nabopaTopun SMEeKTPOMarHUTHbIX NONen
MHcTuTyTa HedTeraszosou reonornm 1 reopunankm um. A. A. Tpodumyka
CO PAH.

MporpamMmHbIA KOMMNAEKC NpefocTaBAseT Nob30BaTENO BU3yallbHbIN
MHTepdenc: fJaHHble U3MepPeHUs onepaTop HabloaaeT Ha SKpaHe
HenocpeacTBEHHO BO BPeMS paboTbl — B peasisHOM BPEMEHMW.
VHTepnpeTauus AaHHbIX 30HAMPOBAaHNSA OCYLLECTBASETCS HA OCHOBE
anropuTma, pa3pabdoTaHHOro B TOM Xe UHCTUTYTe

YACTOTHOE 30HAUPOBAHUE

MeTtoa 4acTOTHOr0 30HAMPOBAHUSA OCHOBAH HA ABJIEHUM 3NEKTPOMArHUTHOMN WH-
AyKuun. B oKpyXxatowee NpocTpaHCTBO reHePUPYIOT 3NIeKTPOMArHUTHBI CUTHaAN
M ¢ NOMOLbI0 MATeMaTU4YeCKO 06pabOTKM OTPAXKEHHOro CUrHana nony4aror
Kapry pacnpepenenus Y3C. 3tor meron (B oTAMuMe OT IneKTpoTomorpacum)
He TpebyeT raNbBaHN4ECKOro KOHTaKTa ¢ 3eMeii.

Fny6una 3oHAUPOBaHNA onpefensieTca 4YacToToil CMrHana u orpaHu4eHa, Kak
npaBuno, HeCKONILKUMMN METpaMu

Kananb! nutasus

[opsyas KpoBb

Ha tepputopun Poccuu B Teyenue
MOCJIE/THETO JIECSTUIIETHSI aKTUBHYIO
JIESITEIBHOCTD TIPOSIBJISIIIA BYJTKAHBI
Mytnosckuit (IOxnaa Kamuarka)
n J6eko (Cesepubie Kypuibr), uto
[IPEJICTABJISIET HECOMHEHHBIN HHTEPEC
JIJISI T€0JIOTOB.

Tepmasbible PacTBOPBI ATUX BYJI-
KaHOB 006J1aflaloT CUJIbHONW KHCJIOT-
uwocteio (pH mosker pocrurats 0,5);
rJIaBHbIE XUMUYECKHUE DIEMEHThI KUC-
J0TO06PA3YIOINX AHKOHOB — XJIOP
u cepa. KaTroHHbIil cocTaB HAMHOTO
6osee pazHooOpaseH — OH TIPeICTaB-
JIEH JIECSITKAMU METAJLIIOB.

Kpowme toro, uccienoBarenn or-
MeuyaioT BeCchbMa MHTePeCHBIH (DaKT:
B BOJIAX J[BYX T€PM, PACIIOTIOKEHHBIX
BCETO JINITb B HECKOJBKUX MeTpax
JPYT OT JIpyTa, KATUOHHBII COCTaB
UHOU Pa3 KOHTPACTHO PA3JIUYAETCs.
B uem Kkpoetcst mpu4KHA 9TOTO sIBJIE-
mua? Kazamocs Obl, TOTOKH BEIIeCTBa,
MUTAIONUE 3TU TEPMbI, UMEIOT OJINH
U TOT JK€ MCTOUYHUK U IPOXOJIST K I10-
BEPXHOCTH 3eMJIN CKBO3b OJIMHAKO-
BYIO TOJIILY U TPAKTUYECKU PSITIOM.

BarajlquaH IpuYnHa TUAPOTeOXn-
MUYECKON HEOTHOPOIHOCTH OJIU3KO
PACIIOJIOKEHHBIX TEPMAJIbHBIX HC-
TOYHUKOB U MOOYyIUIa COTPYAHUKOB
WucTutyTta reoJornu ¥ MUHEPAJIOTHN
u UHcruryra nedrerazoBoii reosiornu
u reopusukn CO PAH zanatsca

Cpeay ppyrvx TepMarnbHbIX
WCTOYHMKOB Ha [JOHHOM

none BynkaHa MyTHOBCKuUW
BCTPEYaloTCA Tak Ha3blBaeMmble
«pbXre» BOJOEMbI, LBET BOAbI

B KOTOPbIX 06YCMOBMEH 60MbLUMM
copepxaHvem xenesa. MNpuinHa
NX HaNM4Ymsa B OKPY>XEHUN
«HOpMaJsibHbIX» (CepbIX) BOA,

[0 HeaBHEro BpemMeHn octasanach
3aragkomn.

Jlnws 6narogaps BbICOKOMY
NPOCTPaHCTBEHHOMY

paspeLleHnio Metoa 4acToTHOro
3/1eKTPOMarHMTHOrO 30HAMPOBAaHNSA
nccrnepoBartenu BbIBUY Y3K1e
060C06/eHHbIe KaHarsbl Fy6uHHON
NOAMUTKN 3TUX «03epeLl»

COBMECTHBIMU UCCJIEOBAHUSME 9TUX BYJIKAHOB, YTOOBI IIOHATH [IYTH MUIPa-
1MW PACTBOPOB U TIpeBPAIIeHNsI, KOTOPBIE OHU MTPETEPIeBAOT Ha CBOEM Ty TH
K ITOBEPXHOCTH.

CremyeT 3aMeTUTD, UTO TOBEPXHOCTHBIE CJIOM 3€MJIM XapaKTEePU3YIOTCS BbI-
COKWIM BePTHKATHHBIM TPANEHTOM TEMIIEPATYPBI M KOHIIEHTPAIINY KICIOPOIA.
Takoii reOXUMIYECKIIT Gapbep SBJISETCST OIArOTPUATHBIM (DAKTOPOM OTJIOKEHHST
BellecTBa Ha HeGoIIbLION rity6ute (Topsiika gecsatu MeTpoB). [ToaTomy usyuenue
TePMaJIbHbIX T10JIeH B HEIOCPEACTBEHHON OJM30CTH OT MOBEPXHOCTU 3eMJn
npejcrasisier Hanbosbiuil nHTepec. Cubupckue yuensie Brepsbie B Poccuu
[IPUMEHUIIH [IJI51 3TOU 11eJIH MAJIOTTyOUHHBIE METO/BI TOMDUBUKHI — ITIEKTPOTO-
MOTpaduIo M YaCTOTHOE 3IeKTPOMArHUTHOE 30HAMPOBAHIE.

AsexTpoToMOorpad el BhISBIISTIOTCS HEOAHOPOIHOCTH Ha IIyOMHE B HECKOJIBKO
JIECATKOB METPOB, OJTHAKO ITPOCTPAHCTBEHHOE pa3pelieHre 9TOT0 METO/Ia HEBbI-
coko. ITpr 4acTOTHOM 30HAMPOBAHUHU JOCTUTAETCS GOJIee BHICOKAS IeTaIU3a1lusl,
HO nipejiesibHast TyOrHa MeHbiie. [Toatomy Gbiia BeiOpaHa mocjaeoBareibHast
METOZIMKA MCCIIe/IOBANNI: CHaYasa C TOMOIIBIO 3IEKTPOTOMOTPA(UH TTOTydaIn
npubaM3UTENbHYIO KapTy nossa Y DC 1o uceieyeMoil TEppUTOpHEdt 1 110 Heit
OIIpe/IeJISIII MEeCTa, HanboJIee MHTEPECHBIE JJIsi FEOXUMHUIECKON CheMKH. 3aTeM
JIeTaJIbHOE 30HAMPOBAHKE BBIOJIHAJIN allliapaTypoii, paboTaiolieii Ha 0OCHOBE
METOJIa YaCTOTHOTO 30HANPOBAHMUS.

B xozie mosieBBIX MCCIEOBAHUI CHEITUATUCTBI UCIIOTH30BAIN HE TOJBKO
TPaIUIMOHHbBIE, HO U CIEIUATIbHO pazpaboTaHHbIe Uil U3YYEHUS TUAPOTEPM
Metoanku. O/iHa M3 HUX CBSI3aHa C HAJIOKEHNEM TTOCTOSHHOTO 3JIeKTPUYECKOTO
TOJIST TPV YaCTOTHOM 30HMPOBAHUH, UTO MO3BOJISLIO GoJiee KOHTPACTHO MPO-
SABUTD TPOHUIIAEMBIE BOJIOHACKIIIICHHbIE KAaHABL.

Pa3HbIX moAen «aroAbl»

Ha tepmasnbHoil mnomaake /lonHoro nosis ByJikana MyTHOBCKUI eCcTb Ips-
3€Bble KOTJIBI, B KaXKJOM M3 KOTOPBIX COAEPKUTCS YHUKAJIbHAST aCCOIUAIIMS
XUMUYECKUX 27ieMeHTOB. Cpein HUX BbIjIeJIeHbI TUTAH, BAHAIWH, XPOM, HUKEJIb,
peiKo3eMeTbHBIE 9JIEMEHTBI U METAJJIbI TIIATUHOBOM TPYIIIBI ¢ aHOMAJIBHO
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. - JloByLuka
BeIx0[ KOTAa Ha NOBERXHOCTb

Bbixog koTna

Ha noBepxHO

BbIxop KoTna

Ha NOBEPXHOCTb
30Ha TepManbHOro

pacTBopa

C nomoLwbto 3NeKTpoToOMOrpaumm Ha NOCTOAHHOM TOKE

BCKpbITa Npu4MHa nepmogn4eckoro (mogobHo rensepy) pexvma
dyHKLUMOHNpoBaHWA BonbLuoro kunswero kotna nog Ceeepo-

BocTo4HbIM thyMaponbHbIM nofiem BynkaHa 6eko.
[pachmyeckoe npeacrasneHne nHgopmauum B Buae

nzonosepxHocTelrt YOC oTobpaxkaeT MPOCTPaHCTBEHHYO CTPYKTYPY
naporas3oBoro pesepsyapa KoTna 1 No3BonseT 0TYETINBO YBUAETb
30HY KOHJEHcaumm NaporasoBor CMEeCU B TepMarbHbIA pacTBop.
OkasbiBaeTcs, 3TOT KOTeN COAEPXUT HErnmyoboKyo 06bEMUCTYIO

JIOBYLLKY, HE MMEKLLYIO NPAMOro Bbixoaa Ha NoBepXHOCTb.
B Hel nocTteneHHO HakannMBaeTcs KOHOEHCaT, KOTOprVI

No AOOCTUXEeHUN YPOBHA FOPU30OHTaNIbHOIoO KaHasna nepekpbiBaet
€ro — 1 nop AaBneHnem HanmparLmx ropsyHmnx ra3os hOHTaAHOM

BbIN/IECKUBAETCS HAPYXY

MaporasoBas 30Ha

D6€eKO Mo YacToTe U3BEPXKEHUI ABNAETCA OOHUM

N3 cambIX aKTMBHbIX BySIkaHOB KypunbCkux OCTPOBOB.
Mocne nasepxeHnii 1987 1 2010 rr. oH NpuBneKkaeT
npucTanbHOe BHMMaHVe BYJIKAHOMOMOB B CBA3M C ero
onacHocTbio ans r. Cesepo-Kypwunbcka, rpaHuua
KOTOPOro MPOXOAUT BCETO B 6 KM OT aKTUBHOW BOPOHKM.
Ha ByfnikaHe NOCTOSIHHO AEVCTBYIOT (oyMaporbl

N ropsiumMe NCTOYHMKM, B €ro KpaTepax Nepuoanyecku
06pasyoTcs K1cnble o3epa. Takor Tn akTMBHOCTHU
MOXET 6bITb 06YCIIOBMEH, C OAHOW CTOPOHbI, HErNyH6OKUM
pacnonoXXeHneM MarMaTMy4eckoro ovara, ABnstoLLLerocs
MCTOYHMKOM Tenna 1 ra3oo6pasHoro BeLLecTsa,

C ApYrov — HanmM4mem ropu3oHTOB rPYHTOBLIX BOL,

BBICOKOIT KoHTleHTparueit (bopraukosa u ip., 2009). Uc-
M0JIb30BAHUE UCKJIIOUUTETHHO XUMUKO-aHATUTHYECKUX
METO/IOB HE MPOJIKJIO CBET Ha HEOOBIYHBII COCTaB TePMalib-
HBIX PACTBOPOB.

C nomorpio Y93 yaanoch pasanduTh KaHaIbl BOJU3N
noBepxXHOCTH (Ha ry6uHe 5—8 M), M0 KOTOPBIM OIHOBpE-
MEHHO TTO/IBOASITCS KUKO(DA3HbBIE TEPMAJIHHbBIE PACTBOPbI
u ra3. OKas3auiock, YTO HOTOKU THIPOTEPMATIBHBIX PACTBO-
POB He pacIpeieieHbl PABHOMEPHO O MTPOCTPAHCTBY MO/
TePMaJIBHOU TIJIOMAKOM, a CTPYIITUPOBAHBI 30HAJIBHO.
[Tpu aTOM pasnodasHbie TOTOKH He TIEPEMEITNBAIOTCS, 4TO
1 00bSICHSIET PasHOOOPasne TePMATbHBIX TPSI3EH.

Ha Tom sxe JloHHOM TI0JI€ CYTIECTBYIOT U TaK Ha3bIBae-
Mbl€ «PBIKHE BOJIOEMbI» — TEMATHTOBbIE JIYKU, KOTOPbIE

conepsKkat O0JIbII0e KOJMIECTBO ABYXBAJICHTHOTO JKeJIe3a.
[lo HemaBHETO BpeMEHM WX KOHTPACTHO OTJINYATONTHIICS
XUMHYECKUN COCTaB OCTaBasCcsl HeoObsicHeHHbIM. U3
[OKA3aJI0, YTO OHU UMEIOT XOTh ¥ HEOOJIbIIIE, HO BIIOJIHE
pa3immyrMbIe KaHaJIbl, TIOAIINUTHIBAIONINE 9T TEPMBI.

Ha Byskane 96eKko ruziporepMaibHOe OTJIOKEHNE Be-
[ECTB TIyOUHHOTO TPOUCXOXKACHIUS UIEeT B OCHOBHOM
na CeBepo-Bocrounom ¢ymapoabaom mose. Ha Tpex-
MEepHOIi 3JIeKTpoTOMOrpadieckoi kapTe pactpe/iesieHns
Y IC naraano UHTEpIPeTUPYeTCs HaTuune ITapora3oBoil
30HbI, KOTOPast OJIMsKe K MOBEPXHOCTHU TIEPEXOIUT B 30HY
BBICOKOMIHEPAJII30BAaHHBIX PACTBOPOB. B aT0i1 30He 13 11a-
POra3oBOro MOTOKA OT/AEJISIOTCS BEIleCTBa, IePEeX0Iue
B BOJHYIO (ha3y — Tak MPONCXOIUT HBOJIOINS TTOCTE0BA-
TeJIbHOTO (DOPMUPOBAHUS PAaCTBOPA.

Taxum 06pazoM, HePA3PYIIAIUN KOHTPOJIb IIPOjie-
MOHCTPHUPOBAJ AJISI BYJKAHOJOTUN BEJIMKOJICTTHBINH pe-
3yJIBTAT MPU U3YYEHUH TTO/IBO/ISIIIINX KAaHAJIOB aKTHBHBIX
CUAPOTEPM U HOIIOBEPXHOCTHBIX (ha30BbIX GAPHEPOB.

K coxanenmio, mapamMeTps! (GU3UKO-XIMITYCCKUX TPAHC-
(bopmarinii BeriecTs 1oka He IPe/ICTABIAETCSI BO3MOKHBIM
M3MEPUTH 9KCIIEPUMEHTAILHO in situ, T. e. HEMOCPeACTBEH-
HO B IPUPOAHBIX ycsaoBusax. Ho 3nast cBoiicTBa KaX0ro
113 3TUX BEIIECTB B OT/EJIbHOCTH, MOSKHO C OTIPe/Ie/IeHHOM
HoJieil npubIMKEeHUsl PeAyragarb, Kakue OHu OyayT
TpeTeprieBaTh N3MeHeHWA. TaKoll YMO3PUTENbHBIN MPO-
1[ecC Ha3bIBAIOT (PU3UKO-XUMUYECKIM MOJIETMPOBAHNEM.
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TepmarnbHble NCTOYHUKN
N TpA3EBbIe KOTJIbI

Marmatnyeckas kamepa

C nomoLLbio NporpamMmMHbIX KoMMekcoB «Cenektop» u «®dnoug»,
pa3paboTaHHbiX B IHCTUTYTe reonorum n muHepanorum nm. B. C. Co6onesa
CO PAH (Hoocu6upck) n NHctutyTe reoxummm CO PAH (MpkyTck),
BbINOSTHEHO (PU3MKO-XMMUYECKOE MOLENNPOBAHMNE MUMPaLIMN BELLECTB

B ra3o-rmgpoTepmarnibHOM NOTOKe.

CpaBHeHne pe3ynsTatoB MOAENMPOBAHUSA C TMAPOreOXNMNYeCKUMM
OaHHbIMU, nonyyYeHHbIMK akeneguumert CO PAH Ha BynkaHax Q6eko

1 MyTHOBCKMIA, NO3BONNSIO OTKPbITb 3aKOHOMEPHOCTU, KOTOPbIE MOSTOXEHbI
B OCHOBY KOHLENTyasibHOM MOAENU BYJIKAHO-rMapoTepMasnibHOM CUCTEMBI

OcHoBOIT (HaGOPOM BXOAATIEN HHPOPMAITNH ) JJIT MOAETUPOBAHUS SBJISIOTCS
JTAHHBIE TI0JIEBBIX UCCJIEIOBAHUI.

Tax, B pe3yabraTe (HU3UKO-XNMHYECKOTO MOJIETTIPOBAHIS OTKPBITO HECKOJIBKO
BR)KHBIX 3aKOHOMEPHOCTE!, Ha OCHOBE KOTOPBIX C(HOPMYIMPOBaHA THIIOTE3a
0 MUTPAINK XMMWYECKUX DJIEMEHTOB OT MarMaTHYeCKOil KaMmephbl 10 3eMHOI
nosepxHocTh. OHa MOJI0KEHA B OCHOBY pa3paboTaHHON KOHIIENTYaJIbHON CXeMBbI
BYJIKAHO-TH/IPOTEPMATBHON CUCTEMBI.

Mogenb TpenoaaraeT Hajanune HerayboKo (MeHee 3 KM) PaciosioKeHHO
MarMaTH4ecKoil KaMepsl M XOPOIIO ITPOHMUIIAeMOTO BEPTUKAJIBLHOTO KaHaja
B TOJIIIE TOPHBIX TIOPOJI, TIO KOTOPOMY ropsiyre (OB MTOJHUMATOTCS K T0-
BEPXHOCTU 3EMJIH.

YacTb 2J1eMEHTOB, MEPEHOCUMBIX
MarMaTOTeHHBIM (DJTIOMIOM, TPOMCXO-
JTAT 13 IEPBUYHOTO PACILIIABA, IPYTast
YaCTb BbIIIEIAUNBAETCS (IKCTPATUPY-
€TCsT) M3 TIOPOJ TI0 ITyTH CJIeI0BAHUS.
[Tpu BcTpede duonga ¢ niactamu
MO/I3€MHBIX BOJI MIPOUCXO/UT OCThI-
BaHue U pasbaBjieHue TepMabHbIX
PacTBOPOB, OIHAKO HA XUMHWYECKUI
«IIOPTPET» PACTBOPOB 3TO BJIUSIET
HECYIIeCTBEHHO — TaK CJIeyeT U3 pe-
3YJIBTATOB MOJIEJTUPOBAHUSI.

Baxneiimnit Bk1ag B KOHI[EHTPU-
poBaHUe PacTBOPOB BHOCHUT a(hPeKT
dazosoro paszueneHus. BoisicHeHo,
YTO KOHJIEHCAIINsI POUCXOJUT B OC-
HOBHOM W3-32 OCTHIBaHWS PACTBOPOB
10 Mepe yJaJeHUs OT BHYTPEHHETO
UCTOYHUKA TEIJIa, a BCKUIIaHUE —
BCJIE/ICTBUE CTIajla JaBJCHUSA TP
BXOJIe B MeHee IJIOTHBIN cyoit. [Ipu
aTOoM 002 ciry4as hasoBbIX [IEPEXOI0B
CII0COGCTBYIOT 0GOTAIEHHIO JKUIKO-
ro pacTBOpa MeTaJIaMH, a C Ta30M
YHOCSITCS 9JIEMEHTBI, 00pa3yiolniue
JIeTyqre THAPHU/IDIL.

Bor Tak, B 06mux ueprax, u (op-
MUPYIOTCST PYAOHOCHBIE (DITIOUJIBI,
IpU OIATOTIPUSITHBIX YCIOBUSIX CITO-
coGHbIe 00Pa30BbIBATH PY/IHBIE MEC-
TOPOKACHNUS.

€3yCJOBHO, ellle MHOTHE

BOIIPOCHI TEHE3UCA TePMaJlb-

HBIX PACTBOPOB OCTAIOTCSA

HepelleHHbIMU. B fanbHeii-
X MCCJIEJI0BAHUSIX TJIAHUPYETCs
U3YYUTH peasbhbie (HasoBbie Gapb-
epbl (JIoKaTu3anuio, pusmdeckue u
XUMHUUYECKHE CBOHCTBA, MEXAaHNU3M
BO3/IeNCTBUS HA (DJIIOUHBIH TTOTOK),
a TakyKe ONPEeNeJUTh YCIOBUS, TIPU
KOTOPBIX HPOUCXOMUT OCAKAEHUE
PYAHBIX KOMIIOHEHTOB.

J17151 pettieHust TOCTaBJICHHbIX 33/1a4
cozzlaercst 6oJiee COBEPIIEHHAsT YUC-
JIeHHAsI MOJIeNTb (GPU3UKO-XIMITIECKOTO
B3anUMOJIelicTBUs (DIIonIa 1 mopo/Ibl,
YUUTBIBAIONIAS BO3MOXHOCTD (ha3o-
BBIX TIEPEXO/IOB M HEPTETHKY TIpOTe-
KAroIUX IPOIIECCOB.
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3.B. COKOJ1, C.H. KOX

BocroyHas okpavka 6accerida
Xarpypum. CTpaHHble KOHN4eckne
X0fIMbl —ApEBAVE. rpsi3eBbIe
BYNKaHbI-NoKesLmnecs

Ha OCHOBaHVM N3.0CaK0B
MenoBOLo nepuoaa.

Yspauris; 2007 r. @o10:8. Cokon

COKOIJ1 3nnuHa BnagumupoBHa —
[OKTOP reosioro-MmHepanorn4eckmx
HayK, BegyLUniA Hay4HbI COTPYAHUK
naéoparopum metamopurama

1 metacomarosa MNHctutyTa

reonoruv u muHepanorun CO PAH
(HoBocmbupck). O6bnactb Hay4HbIX
VNHTEPEeCoB: MUHEPANOrvs 1 NpoLecehbl
«MeTamopm3ma ropeHuns»,
06YyCrNOBIEHHOrO NnoXapamw NPUPOLHOro
opraHn4yeckoro tTornnvea.

ABTOp 1 coaBTop 90 Hay4HbIX paboT

KOX CeTtnaHa HukonaeeHa — kaHguoat
reonoro-M1MHepanornyeckmx Hayk,
MAaAaLniA Hay4HbIA COTPYAHMK
naéoparopun metTamoppuamMa u
mMeTacomaTosa MHcTuTyTa reosiornm

1 muHepanorum CO PAH (Hoeocn6upck).
AsTop 1 coaBTop 10 Hay4HbIX pa6oT

B siBNeHnn XaTpypum oroHs 1 Boaa
6bINIM HEPa3NyYHbI: POrOBUKMK
(TemMHo-3eneHble Nopobl) NPOLLN
06XMr Npu Temnepartype BbiLLe
1000 °C, a «cbepatoLume» nx o6ernble
XXWUIbl BO3HUKIW NPU y4acTum
pacTBOpPOB C TeMMNepaTypom

He 6onee 40°C.

Komnnekc [Jaba-CBara, lopgaHusi,
2007 r. ®oto 3. Cokon

KnroyeBble crioBa: NMMPOreHHbIN
MeTaMopn3M, rpsi3eBble ByfKaHbl,
MepTBOE Mope, hopmaLms XaTpypum.
Key words: combustion metamorphism,
mud volcano, Dead Sea area, Hatrurim
formation

BMECTO NPEAUCNOBUA

Korga Bce nayasocs? Okrsa6pb 2005 1., KoTioBrHa bacceiina XaTpypyuM B Iy c-
thie Heres. [y6oko BHU3Y — BragrHa MepTtBoro Mopsi, HapoTHB — B3JIEPHY-
THII MOYTH Ha KMJIOMETP HOPAAHCKuii 6opT pudrra. Bacceiin okpysKaioT poBHOI
«CTOTIOUKOIT» yJIOKEHHDIE OCA/IKK TEILJIOTO MEJIOBOTO MOPsI, & BHYTPH — COTHU
MAJIEBBIX KOHYCOB, CJOKEHHBIX KAKUM-TO MECHBOM HEBPA3yMUTEIbHBIX TOPOJI.
(Ha zesie okazaioch, 4To OHM 00JIAAI0T IIPOYHOCTHIO XOPOIIEro HeToHa 1 MO-
JIOTOK OT HUX OTCKaKHBAET CO 3BOHOM. )

Mup, obGecriBedeHHBIN CoTHIIEM — GeJiechle TIOPOJIbL, BBUIHHSIBIIIEE HeOO, EKJIO,
BS3KMIT BO3/LyX HE KOJIBIMIETCS, a TedeT... 1 yHbIIas MpIcin: «HTo 5 371ech renaio?
I10 Ke He Moe...» OcraeTcst 106aBUTH, UTO Ha TOT MOMEHT 6e3 Masoro 20 et
Moeil TIpoheCcCOHATBHON KI3HU OBIIN CBSI3aHbI C TEOJOTMYECKUM SIBJIEHIEM
YTOJIBHBIX TT0KaPOB U TAK HA3BIBAEMBIM «MeTaMOPGU3MOM ropenusi». B atom
KauecTBe s 1 GblTa mpuriamena B Mspanib gokropom E. Bamuukowm, Hammm
KoJuteroit us Yuusepcurera . beap-Illesbr.

Ho ecant BaymaThest, To cOOBITHE, TIPUBE/IITEE MEHST CHAYAIA HA XaTPYPUM,
A [IOTOM U K «BEYHBIM OTHSIM» Ia30BbIX (haKeJIOB, IPOU30IILIO0 TouTH Ha 20 jieT
pamblire.

...Hoa6pb 1986 r. Mibmenckuii 3anosennuk na I0xuom Ypase, kyza s Oblia
HAIpaBJeHa Mo PACIPEIeeHNIO TT0c/ie OKOHYAHUST YHUBEPCUTETA. 3a JIeHb
JI0 MOETO BO3BPAIeHUs B HOBOCUOMPCKIiT AKasieMIrOpoIOK, B PAHHUX OCEHHUX
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HEJIOBEK 1 CPELLA

CyMepKax ¥ [IPOU3OIILIA CIEeHa, KOTOPast MOTJia Obl CUJIb-
HO CMaxXWBaTh Ha 3MM307 GE3BKYCHOTO JIETEKTHUBA, €CIIH
ObI ee TTaBHBIM JIEHCTBYIOTIMM JIMIIOM He ObLJ 3aMevaTeb-
HBIH yparbekuil Mutepasor bopuc Basentunosmy YecHo-
KOB. ¥YKe Toraa Kopudeii, 9esloBeK HeCEHTUMCHTATTBHBIIT
U JKECTKUIA, 1a ellle U CeKpeTapb MapTOPraHu3aIuu, OH
BMECTO HAITyTCTBUS IMOJIOKUJ MHE Ha JIAZI0OHDb PYJIOHYNK
MUKDOTIIEHKH 1, SBHO BOJIHYSICh, CKA3aJT: «)TO UTO-TO He-
BepositHoe. V1 jiofu atoro enie He noHsin. He ormeraiite
HUYEro — TaM BCe MOTJIO ObITh. [IpouTnTe. [ymaiites.

B Hosocu6upcke st otmedarania Ha potobymare mopTpeT-
Horo hopMara 1oJrycJIeriol BAPUAHT KHUTH 110/l HA3BaHIEM
«The mineralogy of the Hatrurim formation, Israel>. Ee
aBTOp — JKeHIMHa ¢ 6ubneiickum nmereM Cymramudb
(Shulamit Gross) — 6ecupucrpactho omucana 122 (1) mu-
Hepasia, OTNPasiCh IIPU 9TOM Ha MHOTOUNCIICHHBIE PYCCKUE
ucrounuku. (Tompko yepes 19 ner g ysnato, yto Ipocc,
HauaB oOydyeHue Ha Kadeape MuUHepanorun JIbBOBCKOTo
YHUBEPCUTETA, 3aKOHYIJIA €TO B dBAKyaIly B TallkeHnTe
B 1944 1.)

Cpezn onvicaHHbIX efo a3z mpeodiaganu MUHEePaIoTh-
deckue peAKocTH. YacTh U3 HUX — HPOCTbie GE3BOJIHbBIE
OKCHJIBI ¥ CUJTMKATBI, KOTOPbIe 0OBIYHO BXOMSIT B COCTaB
HIJTAKOB, OTHEYIIOPOB U 1IEMEHTOB. DTN COEJMHEHUS
MOTJIN BO3HUKHYTh TOJIBKO HAa 3€MHOIi TTOBEPXHOCTHU O]
BO3/eiicTBIEM 04eHb BbIcOKUX (10 1000°C) Temmepatyp.
[Tpoune coenHEH NS TPEACTABIAIN cOO0M BBICOKOBOIHBIE
KPUCTAJLTIOTH/IPAThI, AHAJIOTHYHbIE TIPO/LYKTAM H/IPATAIINI
1ieMeHTOB. [Ipruem 371ech, B opoax XaTpypum, OHK 06bI4-
HO COCYIIECTBOBAJIU B OTHOM KycKe 1mopobl. [locTuub,
KaK 1 1104eMy BO3HUKJIU 9TU HEBEPOSTHbIE MUHEPAJIbHbIE
coobIecTBa cpesin KapOOHATHBIX OCAJKOB OKPECTHOCTEH
Meptsoro Mops, 4, pasymeercs, He mMorua. Ipoce Toxe
uzberaja reHeTHYeCKUX MHTEPIPETALH, IUCTAHIIUPYSCh,
B TOM UHCJIe, ¥ OT IPUHATOI B V3parnie rumoTessr KJaccuka
Tamoliteii reosiorun akagemuka berropa (Bentor et al.,
1963), camrrasiero, 9To KOMIIIEKCHI XaTPyPHUM BO3HUKJIN B
pesyJbTaTe BHITOPAHUS OPTAaHIMYECKOTO BEIECTBA MEJIOB.

Curyyaii yBujieTb XaTpypuM MpejICTaBHUIICS MHE TOJBKO
gyepe3 19 set. C goxTopoMm Bamamkom MBI ieHb 3a THEM
TIPOBOJINJIN B ITYCTBIHE, U S YK€ COBCEM OTYasIach Hali-
TH 4YEePThl CXOJICTBA MEXK/Y 3/IEHIHUMU Te0JIOTHUECKUMEI
00beKTaMU ¥ XOPOIIO 3HAKOMBIMU MHE KOMILJIEKCAMH,
peo6pPasoBaHHBIMU TEILJIOM YTOJBHBIX MokapoB. (Bemb
3J/lellTHIe TOPIOYMe CJAHIbI, TOYHEE, <TOPIOYNe MeJbl»
— TOXKe TBEP/I0€e TOILITMBO, KaK W YTOJb, TOIBKO HU3KOKA-
JIOpUITHOE ¥ TOPUT HE OY€HBb OXOTHO.)

Kax bt caemytonuii MapimpyT Bee 6obiie yoeskaa
MeHs B TOM, UTO T€OJIOTHIecKas AefCTBUTENBHOCTD (Hop-
Maruu XaTpypuM He MOKET GbITh 00bsICHEHA B paMKax
KOHIIETIIIMN TOpeHus TBepjaoro tomnsusa. [Ipupoanbie
YTOJIbHbIE MOKAPBI, CO3/IaBIINe HEIOBTOPUMbIE TTHPO-
reHHble (POKIAEHHBIE OTHEM) JaHIIMAdTHI, XapaKTepHbIe
s amepukaHckux Benmkux Pasuun nan Kysbacca,

HEM3MEHHO BO3HMKAJIN HA TEPPUTOPUSIX C 3aCYIINBBIM
KJIUMaTOM B HE€PUOJIbI MAKCUMAJIbHOTO MOIPYIKEHUSI
3epKaJia [PYHTOBBIX BOJ. VIMEHHO 060KsKEHHbBIE TIOPOJIbI,
Oyayun ropaszo 6oJiee MPOYHBIMU U YCTONUUBBIMU K BbI-
BETPUBAHMIO, Ye€M YTJIEHOCHbIE OCA/IKU, OTIPE/IEISIIN 3aTeM
pasBuTHe pesibedha Ha HTUX TEPPUTOPUSIX.

A B Gacceiine XaTpypum Bce OKazaaoch HA0OOPOT: TPO-
YHBIE CTIEUEHHBIE TIOPOIBI 0GPA3YIOT 371€CH TOMBKO IECSITKH
Pa3pO3HEHHBIX KOMIAKTHBIX 0Y4aroB CPeU CTPAHHBIX
0Ca/IKOB. BOJIBIITIHCTBO U3 9TUX TIOPOJ] UMEJIO MOIIHOCTb
He Gosiee 1—2 M, a HUZKe 9Ol TIIyOUHbL OHU ObLIK TTPE0s-
pa3oBaHbl arpeCCUBHBIME BOJHBIMU pacTBopamu. ToJra
B OCHOBAHWM KOHMYECKUX XOJMOB HEPEIKO Obliaa BCs
nccevyeHa ru[poTepMaIbHbIMU sKugaMu. O4eBUIHO, 4TO
B sIBJICHUM XaTPypPUM OTOHb U BOJIa OBLIN HEPA3JIyIHBI.

CaMbIMI/I HEBEPOATHBIMU I€OJIOTUYECKUMU TeJIaMU OKa-
3QJIMCh KOHI[EHTPUUYECKIE BAJIbl HA MAKYIIKaX KOHYCOB,
COCTOSIBIIINE M3 POTOBUKOB — CBAPEHHBIX B MOHOJIUT TJIBIO
060s:keHHbIX Topoz. K 2005 r. Hall U3pansbCKuii KoJuie-
ra Hanresn yxke 15 Takux «060AKEHHBIX Kosen»! AHanns
re0JIOTUYECKOU CUTYAIlUHU 3aCTABJISLT C/IEIATh BBIBOJL, YTO
o mepumeTpy atux orBepctuii (10—15 M B amamerpe),
ceifuac 3ar0JTHEHHBIX HEBPA3YMUTEIbHOI MEJTKO3EPHICTOM
Maccoil, HEKOT/Ia Pa3BUBAJIMCH OTPOMHBIE TEMIIEPATY DL

C nogBenneM cpeiv FeoJIOTUYeCKUX peaynii XaTpypum
ellie U «000KKEHHBIX KOJIEI» B BO3/yXe IOBUCAET CTOMKUIA
apoMar cymaciiectBus. TepsTh yKe HEYero, u si paccka-
3p1Baio o cioBax b. B. YecHokoBa, o ero hantactnaeckoit
podhecCHoHANTbHON MHTYUIUH.

U BOT MBI Jie3eM Ha TOCTIOACTBYIONIYO HaJl 6acceHOM
6ubaeckyio (onsaTh GubAEHCKYI0, HO TYT HUKY/A He fe-
HETIIHCST, BO BpeMeHa Harmncanvst BUGJIH MUp MMEHHO TY'T
n pacnojarascsi!) ropy 3oap, 4To6bl OTTY/a MOMBITATHCS
O6GHAPYKUTH CUCTEMY B Paciioyoxkenuu GoKycoB rope-
nust. Bunudy — xaoc u3 coren konycos. Ilo pesysbratam
PEKOTHOCIUPOBKU PYKOTBOPHO-TEXHOTEHHAST BEPCUSI
TTPOUCXOXKIAEHUS TOPO/T hopMaryt XaTpypuM € BUTUMBIM
obseruenneM or6pacbiBaetcst. CIycTst TOX MO KOJLTera,
CIEIUAJIUCT [0 COBPEMEHHBIM T€0JIOTMYECKIM TIPOIECCaM
1. C. HoBukos nanutmiet: «Bepcnio o mocake MeKIIa-
HETHOTO KOCMWYECKOTO KOPabJIsT MBI, XOTST B OTYASTHIH
M paccMaTpUBajM, HO OTBEPIJIM, KaK He 0OBSICHAIONLYIO
MHOT'O9TaITHOCTb MeTaMOp(bI/I‘—IECKI/IX U TUAPOTEPMAJIbHBIX
peobpa3oBaHuii».

B HoBocubupck st BepHyJiach ¢ yOeKIACHUEM, UTO OUa-
' BBICOKUX TeMmieparyp B Oacceiine XaTpypum Obliu
JIOKQJIGHBI ¥ PACIOIaTaluch HETOCPEACTBEHHO BOMM3H
3eMHOI1 TOBEPXHOCTH — KaK GY/ITO 3€MJIIO 3/1€Ch TJIaINJIH
TOpsYnM yTIOToM. [71aBHOI HAaXOAKOI EpPBOTO TOJIEBOTO
Ce30Ha SIBUJIMCH Y3KHeE, TIOUTH BEPTHKAJIbHbIE TTO/IBOJISIINE
KaHaJIbl, 3aTI0JTHEHHBIE IPOGIEHOI MacCol TTOpoT — UMEH-
HO HaJI HUMHU HA JIHEBHOW TTOBEPXHOCTU PACIIOJIArajnuch
MIPECTOBYTHIE «060KKEHHBIE KOTbIIA». DTO MO3BOJIIIO
chopMyJIUPOBATH U MEPBYIO TUIIOTE3Y: siBJieHUe XaTpy-

OBanbHble Tena (kak npasuo, He 6ornee 3 M

B nonepeyHrKe) 06bI4HO CIIOXXEHHbIE POrOBMKaMM,
oTMeYanu MecTornosnoXeHue B Tene rps3eBoro
BYJIKaHa 060XOKEHHbIX MPOBOK, NPOYHO 3aneyarasLLmX
MenKue napasutHble xepna. Cyas no 0CO6eHHOCTAM
XMMUWYECKOro cocTaBa 3TUX MopoA, 06XuUry 3gechb
NnoABeprannucb TOHKME MMHUCTO-KapOOHaTHbIE UMb,
Ha ofHOM 13 KpynHbIX rpA3eBYKaHNYECKUX MOCTPOEK
Ha tore Xatpypum obHapy>xeHo 6onee 20 Takmx npo6ok!
[opasno pexe BCTpeyaroTcs «000XOKEHHbIE KONbLa»,
HaBcerfa 3anevatfieBLUMe BHELLHWI KOHTYP rOpeBLUnX
3[ecb Hekorga rasoBbix akenos.

Uspannb, 6acceviH Xatpypum, 2005 n 2007 rr.

®oto 3.Cokon

PUM CBsI3aHO ¢ TPYOKaMU B3PbIBA, a TJIABHBIM HCTOYHU-
KOM T€PMHUYECKUX Ipeodpa3oBatuii ObLI roploumii ras,
Bo3TOpalouiics npu Bbixozie B atMocdepy. He xBartaso
CaMOH «MaJIOCTH» — 3Ta BEPCUsS B KOPHE MPOTUBOPEYMIIA
npuHATOM B M3paniie TpakTOBKE Te0JIOTUUeCKOM CUTyalnu
JIAHHOTO PernoHa.

Teomornueckuii aHaIOT IBJIEHUsT XaTpypuM ObLT HallieH
HeoKuIaHHOo ObicTpo. BepHyBimcs us Mapanis, st paccka-
3a;1a 00 5TOM HeBeposaTHOM MecTe Mropio Hosnkosy. 1 yixe
yepes MecsIiIl OH MPOM3HEC CTABIIHE Ceuac OOBIIEHHBIMH,
a TOT/Ia COBEPIIEHHO HEOKUIAHHBIE CJIOBA: «ITO — Tpsi3e-
BbI€ BYJIKaHbI».

M3BecTre He TIPOM3BEIO HA MEHS 0COOOTO BIieyatie-
HUST — HAa TOT MOMEHT MOU IIPEJICTABJICHIST 00 3TOM SIBJICHUK
1eJTMKOM OTPAHMYMBATNCH KAPTUHKON 03€epIia BS3KOM
IPSI3H, TIBIXAOIIEH My3BIPSMU HAog00ue MaHHOM KA.
Vropb ocraBiisieT MHe KaKyI0-TO YHBLIYIO KHIKKY 00 aHO-
MaJIBHO BBICOKOM TIIACTOBOM JaByieHnu. [[06pocoBeCcTHO
YUTAIO, 1 y3Ke Yepe3 mapy JHei HAaUMHAeTC s 3aMeyaTeTbHbIN
JTaIl y3HABAHUSI, TPEBOKHOTO COITOCTABJIEHHS 1, HAKOHEII,
PAIOCTHBIN UTOT: HAIILIN!

3
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OcranpbHOE CTANO AEJOM TEXHUKU
A06BIUN BENIECTBEHHBIX JOKa3a-
TerbeTB. (BemecTBeHHBIX B IpAMOM
CMBICJIE CTOBA, TOCKOJIBKY OHU Kaca-
JIUCH TIPEUMYIIECTBEHHO MUHEPAJIb-
HOTO BeIecTBa. )

CremyiomnM MIHEPaJIOroM, KTO
cuycrst 30 set nocye pabor Ipoce
MPOJIOJIKUJI N3yUYeHNe MUHEPAJIOB
dbopmarun Xarpypum, ctama Cser-
sana Kox, B To BpeMs acIiupaHTKa.
Ei#t mocrancsa exBa u He caMBIi
YAUBUTENBHBIH 00BEKT hopMarnm
XaTtpypuM — KpaTepHbIl KOMILIEKC
MOTYXINETO TPsi3eBOro Byskana Nabi
Musa hil (¢ apabekoro — xoam ITpo-
poka Moucest) na 3amnagaom Gepery
pexu Mopmam.

3.B. Cokon

DSI3EBBII BYIKaHM3M MPEICTABIISIET COGOM TIPOIIECC ECTECTBEHHOI eTa3a-
11K OTPEGEHHBIX OCAIOYHBIX TOJIIL, 0OOTANEHHBIX PACCETHHBIM OPraHi-
YEeCKUM BEIECTBOM. Ero HTOTOM SIBJISIETCSI MACCOBBIN BBIGPOC B aTMochepy
JIETKUX Ta3006pasHbIX YIJIEBOIOPOIOB, KOTOPBIN COMPOBOKIAETCS H3BEP-
JKEHMEM BOJIbI, TPsI3eBBIX Macc, (hparMeHTOB MOPO/I, & UHOTA U HEPTH.

YHuBepcaIbHOE OTPeIeIeH e TPSI3EBOTO BYIKAHI3Ma OBIJIO IAHO C TTO3UTIHI
neiicTBUS apxuMeioBoii cuibl: «[logpeM 1 n3Bep:keHMe TPS3EBBIX MAcC — 3TO
IPOIIECC, B XO/Ie KOTOPOTO (PJIIONIOHACHIIIICHHBIE ¥ JIE3UHTErPUPOBAHHBIE OCATIKH
JBUKYTCS BBEPX TI0 pas3pesy BeseicTre cBoeid masydectus (Kopf, 2002). Ectp
u wHast, 6osree o6pasnas TpaktoBka C. A. Koanesckoro (1940): «Ipsi3eBbie By
KaHbI — CyTh OTAYIIUHbI, TPOJIOKEHHbIE HATIOPOM I'a30B K JIHEBHOI ITOBEPXHOCTHU
OT 3aJIeTAIOLINX HA HEKOTOPOIi rIyOrHE Ta30BbIX 0UaroB».

B npoBUHIIISAX IPsI3eBOTO By TKAaHU3MA JICHCTBUTEIBHO TOBCEMECTHO PACIIPO-
CTPaHEHbI Ta30BbIE CTPYH PA3AMYHOTO [eheTa 1 MPEUMyIIeCTBEHHO METAHOBOTO
cocTasa. bosibliyio 4acTb BpeMeHU NCTeUYeH e ra30B IIPOUCXOJIUT B CIOKOITHOM
pexnme. CTpeMUTETBHBIN TPOPHIB K MOBEPXHOCTH HACKITIIEHHBIX Ta3aMy 1 06-
BOJHEHHBIX MACC 3aBepIIAETCS M3BEPKEHUSIMU, CIIEHAPUU KOTOPBIX BapbuU-
PYIOTCSI OT CIIOKOHHOTO MCTeYEeHNUsT TPSI3EBBIX TOTOKOB /10 B3PHIBOB, 1IEJINKOM
YHUUYTOKAIONTUX BYJIKAHUIECKIE KOHYCHI.

I'psizeBble ByJIKaHbI B OCHOBHOM COCPE/IOTOYEHbBI HA ILIOMIA/ISX, TIIe TPOUCXO-

Kpatep

[oasoasLLniA
KaHan

psi3eBoe 03epo

JTALITA WJTH ceifyac TPOMCXOIUT reHepa-
11T YTIEBOZOPOIHBIX Ia30B U HeTH
(Xosonos, 2002; Kopf, 2002). Kiac-
cudeckuii mpumep — Kacrmii-ckas He-
(rerazonocuasi mposunius. [eosoro-
pasBeIouHbIe pabOTHI, IIPOBENEHHBIE B
nepBoii nosioBrHe XX B. Ha KPYITHbIX
IPsI3eBYJIKAHUYECKUX MOJISIX [10 BCEMY
MUPY, MPUBETH K OTKPHITUIO HOBBIX
HeTIHBIX 3aesKell.

C 1970-x T, KOT/1a PE3KO BO3POCIIH
TeXHUYECKHE BO3MOKHOCTHU IKCILITY-
aTaIy MEeCTOPOKICHIH Ha TIebde,
AKIIEHT B UCCJEJOBAHUU IPSI3EBOTO
BYJKaHM3Ma CMECTHUJICS B HAllpaB-
JIEHUW TIOJBOJHBIX BYJTKAHMYECKUX
nposuHIMi. B aToT mepuoa Gbiiu
OTKPBITHI TPsI3eBble BYJIKAHBI B aK-
Batopun Yepuoro, CpeanseMHOTO,
Cesepnoro, Bapenresa, Kapu6ckoro
Mopeii, MekcmKkanckoro n benranb-

[psgeBble BynkaHbl (hopMUPYOTCS B pe3ynbrare
BblI6pOCa Ha NOBEPXHOCTb 3HA4UTENbHBIX Macc BOfb,
rasa v Je3nMHTErpMpoBaHHOro Marepuana ocagoyHbIX
Tonw,. B BepTMKanbHOM ceveHnn BblgenseTcs

TPW rMaBHbIX NeMeHTa: rpsaseBynkaHn4eckas
NOCTPOMKa, NOABOASALLMIA KaHamn 1 061acTb KOPHEN
BYJIKaHa.

BbicoTa rps3eBbix BY/IKAHOB BCerga MHOMO MeHbLLe
JvameTpa X OCHOBaHMs, a KpyTU3Ha CKITOHOB

He MpeBbILLAeT HECKONbKNX MPaaycoB, YTO 06bsACHSAETCA
HU3KOW MNOTHOCTBIO M BbICOKOW MOABUXKHOCTBIO
NPOAYKTOB N3BEPXKEHUS!, 06YCIIOB/IEHHbIX BbICOKMM
copepxxaHvem BofAbl 1 ras3os. 1o Mepe pocTa BA3KOCTU
3Ta nonAyXxugkas, noABuXHaa mMacca npu saTsepaesaHnm
o6pasyeT NOTOKM, MOKPOBbI, MIOCKOBEPLLMNHHbIE
XOSMbl, XONMbI C KasibAepamMmu 06pyLLEHNS, KOHUYECKNE
XOJIMbI C Pa3MYHON KPYTU3HOW CKIOHOB (A). pa3eBble
BYJIKaHbI, U3BEpPratoLmne XnaKyo UINCTyIo Maccy,
06bI4HO BOOO6LLE HE BbIpaXeHbl B penbede nnm xe
npeacTasnsioT cob60M Nposars, 3anosiHeHHbIN Bogown (b)

Ha ¢poto cnesa v BHU3y — [ENCTBYIOLLNIA rPUCOH
B KpaTepe rps3eBoro ByfnkaHa Kapabetosa ropa.
TamaHb. 2008 r. ®oto C. Kox
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PacnpeneneHve obnacTel rpsa3eBoro ByfkaHn3ma Ha 3eMHOM Luape
B 3HAYUTESIbHON Mepe KOHTPONMPYETCA TEKTOHNYECKUMN (haKkTopamu.
HaunbornbLuee 4MCno rpsa3eBbIX BYNIKAHOB COCPefoTO4EeHO

B CpegnseMHOMOpbE U B MNpUKacnmniickon NpoBUHLUMN.

o: (Kopf, 2002; LLIHoKkoB n gp.,2005; no faHHbIM aBTopPOB)

HEVIACUMbIE ATALLKA

Ana wapopoB, 06MTABLIMX NO COCEACTBY C rPA3€BbIMMU BYJIKAHAMU, OHN Gblan
06uxoaHON peanbHOCTbIO, 3ane4yaT/ieHHON B TONoHMMax. B nonHoii mepe 3to
otHocutcA K KepueHcko-TamaHckoii u Mpukacnuiickoin rpsa3eBysIKaHUYeCKUM
NPOBMHLMAM, TONOHUMbI KOTOPbIX GepexHo co6panu npoceccop C.A. Koanes-
ckuii (1940) u akapemuk HAH Ykpaunbi E. B. LinokoB (2005).

MepBas reHernyeckas knaccuukayma AencTBYOWMX rPa3eBbiX BYNKaHoB Ta-
MaHu 6bina faHa Kazakamu, Kou NOAPASAENUNU UX HA «NEKNbl» U «6neBaku»
(T.e. No TMNY U3BEPXKEHWIi — HA «OrHEHHble» U rPA3eBblie, COOTBETCTBEHHO)
Mekno A3oBckoe, Mekno YepHomopckoe, ropa Fopenas u B NPOTMBONONOXKHOCTD
eil — ropa Miunas.

Ha Kepuenckom n-se, B Asep6aiigxane u TypKMeHUM Te XKe NoNspHble CTOPOHDI
SIBJIHNA OTPAXAIOT TIOPKCKME U nepcuackue Tononumbl: [xay-Tene (Bpaxnba
ropa), Kaitnap-[xa (Kunswee Mecto, Kunawuii byrop); Jlok-baran, Ar-barau
(baran — Tpacuna; Jlok-baran — Mposanuswuiica Bep6nion), Otman-603-par —
Crpensitowan Gepas lopa.

3anapublii 6eper Kacnus — tepputopus «OrHeHHbiX» TonoHumoB. Haspanue
«BeuHble oruu>» ussectio B bakmuckom u Gypaxanckom p-nax, nog baky n 6nu3s
Hep6enrta. FazoBbie cTpyn mectopoXxxaeHus [arordu 6bisin onucaHbl ewe
B V B. H. 3. llpuckom MOHTNIICKMM KaK «OroHb, BLIXOAAWMNI U3 CKaJbl, NeXalei
y npumopckoii goporn Ha KaBka3» ([lep6entckuii npoxon) (Koanesckuii, 1940).
He6ert atux cTpyii 6bIN HACTONbLKO 3HA4YMTENEH, 4T0 A0 1916 r. ra3 ucnonb3osancs
HacesieHnem ans 06XXura n3BecTH U Kupnuya.

OpHako vawe apyrux 3pecb BCTpe4yaeTca TIOPKCKoe Hassanue Otax-Kas wnun
Arawks (OrHeHHas ckana). llepgoHayanbHbili ero CMbICH — KYJIbTOBbIii, OHO 03Ha-
4ano «)XepTBEeHHbIN OroHb>». ITO Ha3BaHWe U CeYac UCNOMNb3YeTCA B OTHOLUEHUM
ropswWwmxX CTPYi, CNOCOGHLIX NOAAEPKUBATD HEYraCUMbIA OrOHb

CKOr0 3aJIMBOB, B 3allajHOl ATJaH-

TUKE U TIp.

K macrostieMy BpemeHu oOHapy-
skeHo 6osee 1800 HazeMHBIX U MOJL-
BOJIHBIX TPSI3€BBIX BYJIKAHOB, CTPYII-
MMUPOBAHHBIX B HECKOJBKO KPYITHBIX
MPOBUHIMI B NIpeesax MOOUIbHBIX
MOSICOB, KOHTUHEHTAJIbHBIX IeTh(HOB
¥ TIOJTHOK I MATEPUKOBBIX CKJIIOHOB.
BoJIbIIMHCTBO U3 HUX TPUYPOUEHO
Kk Amprnuiicko-I'mmamnaiickomy n Tu-
XOOKEAHCKOMY TOJIBHKHBIM MOSICAM.
Ot iesibHbIE IJIOIIA/U TPSI3EBOTO BYJI-
KaHU3Ma PACIIoiaraloTcs B palloHax
Pa3BUTHSI COJISTHBIX KYTOJIOB, a TAKKE
CBSI3aHBI C 30HAMU, KOTOPbIE OTJIYa-
0T aHOMAJbHO BBICOKHE CKOPOCTH
COBPEMEHHOTO OCAJIKOHAKOILIEHUS
(HanpuMep, KOHYChI BBIHOCA KPYITHBIX
pek Ha merbhax).

«OrHeHHble
ABAEHUS» FAA3aMM
OYEeBUALIEB

W3BepkeHUs IPSI3€BBIX BYJTKAHOB
B Upane, Asepbaiixane, Kypaucrare,
na Tamanu u o. TpuHUAAL PETYIAPHO
COTPOBOJKIAIOTCS «<OTHEHHBIMU STBJTE-
HUSIMU>. JJINTETHHOCTD «OTHEHHBIX
3MU30/I0B» BapbUPYETCS OT HECKOJIb-
KUX MUHYT JI0 HECKOJIbKUX JIET.

B Tamanckoi mpoBUHITNY 32 TIEPHOT
1818—2005 rr. 12 u3 77 usBep:ReHmit

Tunu4Hble KOHYCbI FPA3eBbIX BYNKa-
HOB AOCTUralT BbicOTbl 40—80 m
M UMEKT XOpOoLUO OhOPMIEHHbIN Kpa-
Tep AMamMeTpoM OT AECATKOB 10 COTEH
meTpoB. MakcumanbHas BbicOTa
M3BECTHbIX Ha CErofHA BYJNIKAHOB J10-
cturaer 300—500 m.

Ha Tepputopuun oaHOi NPOBUHLUK
MOryT 6bITb COCPEAO0TO4EHbI BYNIKaHbI
efBa nu He Bcex MopoNnornYecKnx
TMNOB. [ing rpa3eBbiX BYNKaHOB Xa-
paKkTepHa Takxe uameHenue tgopm
UX NOCTPOEK CO BpemMeHem, o6yc-
NOBJIEHHAsA U3MEHEHNeM BSA3KOCTM
M3Beprarwumxcs macc, B pesynbrare
4ero BYNKaHMYeCKMe KOHYCbl MOryT
pacnonaratbCs Ha O6GLUIMPHOM OCHO-
BaHUM MJIOCKUX COMOYHbIX MOKPOBOB,
3aHMMAKOLLMX TEPPUTOPUU B RECATKM,
a uHorpga u cothHu Km? (Xonopnos,2002;
Kopf, 2002)

[MOCTOSAHHO OENCTBYIOLLMIA FPUAGIOH, Ha3BaHHbIN

B YeCTb O[JHOr0 U3 NMepBbIX NUccefoBaTenen rpa3esoro
ByfnikaHn3ma KoHycom Abuxa, CoxpaHsieT akTUBHOCTb

M nogfaepXmBaeT «uaeasnbHyr» KOHUYECKYI0 hopMy
Ha NPOTSHXKEHUN KaK MUHUMYM CTa NeT.

BynraHakckui rpsi3eByikaHU4ecKui o4ar,
KepyeHckuii n-oB. ®oto 3. Cokorn

HewncTeytownii rpasesoi BynkaH Bopuca n ebéa
(BMA CO CTOPOHbI CT. AXTAHU30BCKOWN).
KepueHckuii rn-os, 2008 r. ®oto C. Kox

Mapagokcbl rpsA3eBoro ByfikaHM3ma: conka
OnbaeHbyprckoro, pacrnonoXeHHas B npegenax
BynraHakckoro corno4Horo rnosns, NpefcrasnaeT cobomn
BnaguHy auametpom okono 100 M v rny6uHom

00 4 M. 3aecb pacnonoXeHbl MHOrOYMCNEHHbIE 03epLa
C rasvipytoLen UnncTon Bogou, a XugKne npoayKrbl
BbIGpOCA pacTeKatoTcs No KOTIOBUHE.

KepyeHckuii n-o, 2008 r. ®orto C. Kox
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COIPOBOXK/AJINCH <OTHCHHBIMU SIBJIE-
nusimi» (1nI0KOB 1 1p., 2005).

B Aszepbaiizkane us 196 ussepike-
Huit, ipousomenmx B 1810—1974 rr.,
yoke 40 % ObLIM «U3BEPIKEHUSIMU C [11a-
MeHEM», IIPHUYEM TIOJIOBUHY M3 HUX
COTIPOBOKIAMN ropsiue (haxesbl.
BosbInHCTBO Ta30BbIX (DOHTAHOB
TMOJITHUMAJIOCH Ha BBICOTY OT 40 10
200 M, a BbICOTA OJIHOTO TIPEBHITIANA
kustometp (1) (ky6os u ap., 1974).

15 stBapst 1887 1. mpoM301ILIIO KPyTI-
HOE «OTHEHHOE» N3BEPKeHNE BYJIKAHA
Jlok-baran B 14 kM ot Baky, moz-
pobHOEe olucaHue KOTOPOTO [AOILIO
110 Hac 6J1aroapst OAAHOMY 13 MEPBBIX
HCCIIeIoBATE e IPSI3EBBIX BYJIKAHOB
X. IIerpeny (Sidgren, 1887, mur.
o Kosanesckomy (1940) u SAxy6oBy
(1941).

3a 15 MUHYT /10 HauasIa N3BEPIKEH IS
a3 Ha4yaJl BBIXOAUTD HAPYKY C IIIyMOM,

TMOXOKM Ha IHATIEHFIE BHIPbIBABIIErO-
€51 M3 KOTJIa 11apa. <...VI3Bepokenue yxe
HEKOTOPOE BpeMs OBbILJIO B MOJTHOM
XOJLy ...KOT/Ia OblIa JOCTUTHYTa TOYKa

BOCILIAMEHEHUS YTJIEBOJIOPOIOB; IIPU
3TOM MIPOU3OIIET B3PHIB CMEITAHHOTO
€ BO3LYXOM CTOJIGA Ta30B HAJl KpaTe-
pom». Ilo cioBam oueBu/IIEeB, rOpPs-
1ast CTPysl MOXOAUIA Ha OTHEHHBII
doHTaH, BBICOTA KOTOPOTO JOCTUTAJIA
400—500 m! Ha munyty B bBaky
CTaJIo CBETJIO KaK JIHEM, a B TIOCEJIKe
Amxukabyr (B 70 KM K 10TY) CBET TJ1a-
menu Jlok-bartana 1mosBosisiy unTaTh
raseTy. B 2 kM oT MecTa n3BepikeHns
OTITYTIIAJICS HEBBIHOCUMBIH Kap, a IITyM
rasoBOTO CTOJIOA 3arJIyIan CUTHAJIbI
napoBo3os. Ciabblil BeTep KoJeha
OTHEHHBIH CTOJO W OTHOCUJ K fOTY
KaMHU U TPsi3b, KOTOPbIEC MAJAJIN HA
3emitio GoJiee, 4eM B 2 KM OT LIEHTpa
nsBepskenusd. [loxusasmucs Ha Jlok-

maBHas gBuXyLLas cuna
N3BEPXKEHWUI MPA3EBbIX BYTKAHOB —
M36bITOYHOE NNIAcTOBOE AaBiieHNe,
He CKOMMEHCMPOBaHHOE BECOM
BblLLIENIeXaLle 0Cafo4HON TOMLLMN.
CHATWe 3TOro faBfieHnst MOXeT
NPOVCXOANTb NGO NOCTENEHHO —
Torga u3 Hefp K NOBEPXHOCTH
MeZAneHHO NOAHMMAI0TCA
(«BCMNbIBAIOT») OFPOMHbIE MacChl
NAacTUYHbIX 0CadKOB, NPeXae Bcero
COnen v rmuH.

PeanbHas «unntoctpaums» 3Toro
npouecca — COOMCKMNIA CONSAHOM
Kynon (guanup), pacrnosioXXeHHbIN
K 10ry oT 6acceiHa XaTpypum.

Ha ¢oTo — consHble «CKynbnTypbI»
Cpowmckoro gnanuvpa.

U3paunne, 2005 r. @oto 3. Cokorn

Baran 4epes moJtopa Mecsia nocie
nzBepxenns, X. [llerpen oOnapyxn,
YTO Ta3 MPOJIOJIKAI C IYMOM BBIPbI-
BAaTbCA M3 KPATEPHbIX TPEHIUMH U BCE
euje ropest. Bpekunss BOkpyr Gblia
000K KEHa 10 KUPITMYHO-KPACHOTO
1[BETA, a MECTAMU IIPEBPAIleHA B CTEK-
s0. ITo ero onenkam, 3a HECKOJIBKO
yacos Jlok-Baran BeIOpocus 0K0JI0
250 Thic. T BI3KOU Gpexuni!

Eute 6osiee BIeYaT/IsioT BO3ropa-
HUsI OTHEHHBIX (hakesoB HAZ MOPEM
BO BpeMsA TMO/IBOJHBIX I/IBBGPQKGHI/IIL/,I.
ITo cmosam E.D. IllaokoBa, Bo Bpe-
Msl 3HAMeHUTOTO0 KpPBIMCKOTO 3€M-
aerpacenns 1927 r. nag YepHueim
MOpeM B HECKOJIbKMX KMJIOMETPAX OT
6Gepera HOUBIO BO3HUKJIA OTHEHHAS
Jyra, OTYETIUBO BUIHAsA ¢ Gepera.
Omna TpaccupoBaja TPAeKTOPUIO
rIyOUHHOTO pas3jioMa, TMOABUKKHI
110 KOTOPOMY U SIBUJIUCH MTPUYNHON
3eMJIeTPSICEHSI.

«OrHenHble SIBJIEHUSI» HEOIHOK-
paTHO HabGJIIAAMUCh OYEBUALAM U
B akBatopun Kacnuiickoro Mopsi.
Xapaktepusysi U3BepsKeHUe rpsi3e-
BOro ByJiKana Ha Oanke Kymauu,
npousoiieaiiee B 1927 1., kanuTan
kopabist «CasbsiHIa> OTMETHJI, YTO
«...OTOHb B IEPBBIA MOMEHT 0Opa-
30BaJicsl B BEpXHEH yacTu cTosba

HAJl MOPEM U TIOTOM YK€ CITyCTHJICST
BHU3 K OCHOBaHWIO cTON6a». [Ipu
n3Bepkennu Ha o. Jloch B 1923 .
BOCIJIaMeHeHne Ta30BOro cToJba
Takke TTPOM30IIIO0 BBEPXY, U JIUIIH
3aTeM OTOHb PACIPOCTPAHUJICS BHU3,
00sKUTast CyXyio TPaBy U CIIMHBI TITHIL
ITa cTpanrHas KapTHHa TTOBTOPUIACh
n B 1940 . ipu M3BEpIKEHNN I'PSI3EBO-
ro ByJikaHa Ha 0. byJiia, ryie yrnasiiee
BHU3 IIJIaMS CHIAJIJIO CIIUHBI 0OUTaB-
IIMX HA OCTPOBE JKUBOTHBIX U MITHII.

Hyxmno oTMeTuThb, 4TO BOCIIIAMeE-
HeHUe (daxesa MPAKTHYECKN BCETAA
3aBepIIAETCS OCEJaHUEM TLIAMEHH —
CTPEMUTEJIbHBIM UJIU TIOCTEIIEHHBIM.
IIpnuunHoii aToro sBJsIeTCA MajleHue
nebeTa ra3oBoil CTPYH, B pesyJbraTe
yero (OPOHT TOPEHUS CMellaeTcs
B 061acTh M36BITKA TOTLIHBA. TaKoit
ahdeKT 3acacvisanus niamenu xXo-
poro usBected B Texauke (Knoppe,
1935).

Ocemanue mjiamMeHn Ha YPOBEHb
PasOUTHIX TPENMHAMU COTIOYHBIX MO~
Jiett popMUpyeT CTaloHapHBIC OYarh
o0xura nopo. ITo csegennam C. A.
Kosanesckoro (1940), rasoBsie cTpyn
Ha COTIOYHBIX MOJIAX ATITIIEPOHA MEXK-
NIy U3BEP’KEHUSIMU MOTJIN HETPEPbhIB-
HO TOPETH JI0 2-X JieT. 30Ha BBICOKUX
TeMTIepaTyp IIPH 3TOM PaCIoJIaraiach

opsiLume rasoBble CTPYU — «BeYHble
OrHW» rpaA3eBoro ByfkaHa fHap-Aar.
AnuepoH, 2008 r. ®orto E. BanHuka

OTa xuna, pacnosnioxeHHas

B rnyouHe OpeBHEro rps3eBoro
ByfnkaHa Habu Myca, cpasy 61
NpPUBMeEKa BHUMaHNE HEOObIYHbIM
uBeToM. NosaHee 6bIno
YCTaHOBJIEHO, YTO Xua COCTOUT

13 6pycuta (Mg(OH),) n noBapeHHo
conun (NaCl) — muHepanos
6ecuBeTHbIX, a

ee okpacky obecneyvBaet
npuUcyTCTBME YpaHui-, MonmbaaT-

N XpOMaT-MOHOB, COEpP>XXaHne
KaXgoro U3 KOTopbIX goctTuraeT
0,5-1 r/kr nopogb!!

Uspaunne, 2007 r. @oto 3. Cokon



03. Kuheper

KOMMIeKCbI ghopmaumm Xatpypum KOMIIeKCb! Ghopmayuu Xatpypum

nnowyageto 4o 10 km? nnowyagsto ot 10 go 100 km?

Z cpnekcypel ‘ passiome! E 4eTBEPTUYHbIE 6A3aIIbThI

rasoBble Kyrnosna, Mecta 06HapyXeHusi COJISIHbIE 1 [TINHSHbIE ANanUPbI CTOsIHKa
HegTH 1 NpoTeqek acharnbTeHoB apxaHTporos

JleBaHTMINCKas NPOBUHLNA OPEBHUX MPA3EBbIX BYSIKAHOB —

370 15 KOMMekcoB Ha 060oux 6eperax pudToBOM AONMMHLI MepTBOro Mopsi.
Byaoyun B TeveHne 140 neT 06bLEKTOM BHUMAHWUS re0Noros,

OHa Tak u He obpena afeKBaTHOro reosiornyeckoro aHanora v ¢ 1970-x rr.
cTana dourypupoBartb Nofg UMeHeM COOCTBEHHbIM — «BJIEHNE XaTpypum»

MO/l CJIOEM TPENUHOBATHIX MOPOJ]
Ha Try6ure 2—12 M 1 pacro3HaBaiach
0 XapaKTEPHOMY CBEYEHUIO TTOPO]]
(mampumep, kpactaomy — 850—900 °C;
xearomy — 1000—1050 °C; Geno-
My — 1200—1300 °C). Habronenust
Ha GOJIBIINX ITyOMHAX UCCIEI0BATENb
MPOBECTH HE CMOT — Havas OTJaB-
JIITHCST METAJLTNYECKUI OyP.

N cHoBa XaTpypum

[Tocsie roga UHTEHCUBHON PabOTHI
CTaJo SICHO, YTO MBI CTOJIKHYJINCH
C TIOUTHU HEBEPOSITHOU cuTyarueii:
B IOCKOHAJBHO U3YYEHHOM paiioHe
CyTIecTByeT Heoll0O3HAHHAs TIPOBUH-
IUsT [PEBHUX TPSI3EBbIX BYJIKAHOB.
ITos:xe Mbl HazbiBasu ee JleBanTuii-
CKOI.

HecMmotpst Ha TO, 4TO TIPOSIBIICHIMS
rPSI3€BOTO BYJKAHU3Ma B UCTOPUU
3eMJI1 U3BECTHBI ¢ KeMGPO-OPI0BHKA
(542—444 mun jiet Haszaj), 10CTO-
BepHbIe HAXOJAKHU Jiaske (hparMeHTOB
IOYETBEPTUIHBIX I'PI3E€BYITKAHNYCC-
KUX TOCTPOEK eAMHuYHbl. Pacros-
HaATb peJIHKTbI JIPBBHHX FpHBeBbIX
BYJIKQHOB HEMIPOCTO, T.K. NX KOHYCHI,
CJIOKEHHDIE PBIXJIBIMU COIMTOYHBIMU
MaccaMy, CTPEMUTETBHO Pa3pyaioT-
csl, 2 YeTKUE KPUTEPUH X UAEHTH(DU-
Karuu otcyTeTBYIOT. [ToTpeGHOCTD ke

B TIOCJIE/IHUX OTPOMHA, ITOCKOJIbKY JIPEBHHE ITPOBUHIINH,
TakXe Kak U COBpEeMeHHBIE, IBAFIOTCS WHANKATOPaMHU
3aJie’keil yriaeBogopoI0B. 3aBeplleHne aKTUBHON [e-
STEJBHOCTH TIPSI3EBBIX BYJKAHOB CBUJIETEJILCTBYET JIMIIb
0 CHATHU aHOMAJTbHO BBICOKOTO TJIACTOBOTO JaBJICHUS
B IPSI3EBYJIKAHNYECKOM OYare, a He 00 MCTOMIEHNH 3aJIeKeit
YTJIEBOZIOPOIOB.

JleBarmTHiicKasd TPOBUHIINSA OKa3alach YHUKATHHBIM
MeCTOM: 3/1eCh, B ItycTbiHe Heres, B Myzeiickoii mycTbiHe,
a 1mo3aHee u Ha TPaHCHOPAAHCKOM ILJIATO, ObLIN OOHADY-
SKEHBI IECATKH TIPEKPACHO COXPAHUBIINXCS BYJIKAHNYIEC-
KUX JKepJi, MOABOISIINE KaHAJBI, TApa3UTHBIE KPaTePbl
u TprdOHBI.

Kakue nponecchr obecneunan nx coxpannoctsb? C on-
HOI1 CTOPOHBI — O0KUT IIOPOJ KEPJOBOM U KpaTepHOi
yacTeil BYJKAHOB B pe3yJibTare CTAlMOHAPHOIO TOPEHUst
MeTaHOBbIX cTpyit. C ApyToii CTOPOHBI — KapboHATU3ATINS
U KPUCTAJUIN3AINS THPOCUITTKATOB KaJBIIHS, TPEBPATUB-
1IIH€ MICXO/THO PBIXJIbIE COIIOUHBIE MACCHI B AHAJIOTH «COCTa-
PUBIIUXCsT> GETOHOB. DTU MPEOOPA3OBAHUSA COBEPIIMIIK
YJIBTPAIIEIOUHbIE BOJBI, COTTPOBOKIABINNE M3BEPIKEHIS
3JIENTHUX BYJIKAHOB. TPY/HO MPeJCTaBUTh, HO 1 CETOHS
Ha Tepputopun Komriekca Makapwna B Mopaanun nme-
IOTCST apTe3NAHCKUE UCTOUHUKY CO IIEJIOYHBIMI BOJIAM,
BOZIOPOIHBIN 1ToKa3aTesib (pH) KOTOpbIX MOKET 10CTUTATH
12.9 (s cpaBuenus — Gauskue snavenus pH umeer 5%
pacTBOp eIKOTO Kasus, cuibHOI 1enoun). [Tomyyaercs,
YTO ITOCTPONKN XaTPyPUM B PABHOI MePe COXPAHNIIM OTOHb
7 BOJIA, & e11le, KOHEYHO, 9KCTPAAPU/IHBIN KINMAT MYCTHIHD
Banzknero Bocroxka.

Oco6EHHOCTU Te0JOTUYECKUX TeJl U MUHEPAIbHbIIL
COCTaB TIOPOJI, MeTaMOP(MU30BAHHBIX OTHEM, TTO3BOJIIIII
PEKOHCTPYUPOBATH HECKOJIBKO PEKMMOB FOPEHUS METaHa

MaHopama 6acceiHa Xatpypum ¢ ropbl 3oap (Zohar).
Ha 3apgHem nnaHe — MepTBOE MOpe 1 nopgaHckun 6eper
pudToBON JonvHel. 2005 r. ®oto 3.Cokon

B BbicOKOTEMMEPATYPHBLIX MMHEpanax 13 napanas
(nnaeneHbIX MOPOA) rpsideBoro ByfnkaHa Habwn Myca
NPUCYTCTBYIOT MHOrOYUCTIEHHbIE KPYMHbIE BKITHOYEHNS
CUNMKATHOro pacnnasa. VIx nnaefeHne Ha4ynMHaeTcs npu
Temnepatypax 1100—1250 °C, n gaxe npu 1350 °C
nosiHasi romoreHm3aums eLle He gocturaercs. 310
03Ha4aeT, YTO MCXOAHbIA pacnnas BO3HWK Npu 6onee
BbICOKOM TemnepaType. 3axsaT KPyMnHbIX pacriaBHbIX
BKJTIOHYEHUI — SIBNIEHME UCKITIOYUTENBHO pedKoe Ans
nnaeJieHbIX Nopof, CBA3aHHbLIX C NoXapamu roproHmnx
nosie3HbIX CKonaeMbIx (B MPMPOAHbLIX Napanasax
OHM 06HapY>XeHbl TOSIbKO BO BTOPOI paa).

CBeToBasi MUKPOCKOMUS B MOJIsipU30BaHHOM CBETe.
®oro C. Kox
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OpHo 13 nopaauTtesbHbIX MecT B 6acceliHe XaTpypum —
oTnpenapupoBaHHas 3po3unen NpobkKa 13 CnevYeHHON
6peKynM Cpeam pPbIXibIX NOPOA Tena ByfiKaHa.

OHa aBnseTca HarnsagHowm uintocTpaunei ogHom

13 KIHoYeBbIX 0CO6EHHOCTEN MeTamopdnamMa ropeHunst —
4Ypes3BblHaHO BbICOKMX TEPMUHECKMX rPaNeHTOB,
KOTOpble B JaHHOM Clly4ae MOrfin JOCTUraTb HECKOSIbKMX
COTEH rpagycoB Ha CaHTUMETP.

Uspawnns, 6acceviH Xatpypum, 2007 r. @oto A. Cokona

B IIE€PUO/bI OBLION aKTUBHOCTH JIeBaHTHIICKON ITPOBUHIIMN.
Yariire Bcero ra3 ropeJi 1oz HOBEPXHOCTHBIM CJIOEM BSI3KOTO
0CajiKa, BBIHECEHHOTO C IJIyOUHBI, KAK 9TO PErYJISIPHO CJIy-
vaercst Ha Atepore u Tamanu. CoobImaInasicst cucreMa
TPEIMH — HETPEMEHHBIX CITy THUKOB U3BEPKEHUI — 0bec-
TeYnBaJIa U MPUTOK OKUCJINUTENS B 30HY TOPEHNUS, M OTTOK
PacKaJeHHBIX Ta3006Pa3HBIX TPOLYKTOB PEAKITHL.

Co BpeMeHeM 3po3us YHUUTOKIIIA C1abo peodpasoBaH-
HbIe TOPO/IbI BEPXHETO TOPU3OHTA, & HUKEPACTIONOKEHHbIe
CITeUeHHBIE COXPAHWJINCH KaK OPOHUPYIOIINE MOBEPXHO-
ctu. B paspese rpsi3eByJIKaHUYECKON TTOCTPONKHM OYaru
MTPOKAJIEHHBIX TIOPOJT MOTYT MHOTOKPATHO TTOBTOPSITHCS,
yKa3bIBas Ha Yepe/[0BaHNe MTEPHO/IOB «OTHEHHBIX» U3BEP-
SKEHUIT M BTIM30/10B CIIOKOWHOTO HCTeUeHNsT 0OBOTHEHHBIX
COTIOUHBIX MACC.

JTa MepUOAMYHOCTD CBUIETEIBCTBYET TAaKKe O BOCCTA-
HOBJIEHUN M30BITOYHOTO TAa30BOTO JABJIEHUSA B 00J1aCTH
KOpHEH TPSA3eBOTO BYJIKAHA, T.€. O IPUTOKE MeTaHa U3 OC-
HOBHOIT 3asmexu. Temmeparypa 00:KuUra TaKUX MOPO/I,
OIlEHEHHAsI 110 MUHEPAJIOTMYECKUM perepaM, 0Ka3auach
3aypSIAHON /s JAHHOM TPYIIBI MOPOJ M Kojebanach

EpouHCTBEHHAn B CBOEM pofe Haxonka:
06XXMI 3aKOHCEPBMPOBaS BA3KYO Maccy
rasvpyoLLero rpugoHa.

Ha ¢poTo BHM3Yy — 3aneyeHHble OrHeM rpsi3eBble TakbIphbl,
npeBpaLleHHble B MeTaMopdnyeckme

napHUTOBbIE MOPOAbI.

Uspaunnb, 6acceviH Xatpypum, 2005 r. @oto 3. Cokorn

ot 750 o 1000 °C.

Vike yIOMSHYTbIE «000KKEHHBIE KOJIbIA», BEPOSTHEE
BCETO, BO3HUKJIN B pexknMe (hakeTbHOTO TOPEHUS Trasa.
VIX 10sIBJIEHIIO TIPE/IIIECTBOBAJ B3PBIBHON BBIOPOC Tasza
U [OPOJ, IIPUBEIUN K 0OPA30BAHUIO KPATEPHOTO BaJia.
MuUKpO3epHNICTOCTh POTOBUKOB M PEIKOCTH 0YaTOB TIJIaB-
JIeHVsI YKa3bIBAET HA TO, YTO FOPEHUE Ta3a OBLIO HEIpPO-
nosskuTebHbIM. [11aBienble moposibl — napasasel — ¢hop-
MUPYIOT 3/1Ch JIUIIb €JINHUYHBIE JIMH3bI, & TEMIIEPATYPA
ux o6pasoBanus He npesbiiraia 1220 °C.

[TprumHbI BOCIIIAMEHEHMSI Ta30BbIX CTPYH IPU U3BEpP-
SKEHHH TPSA3€BbIX BYJKAHOB /10 CUX TOP HE SCHBL. AHATN3
HaHHBIX 00 M3BEPIKEHUSX TPSI3eBLIX ByJIKanos Kepuen-
cko-Tamanckoit u [Ipukacniuiickoi TpOBUHITHIH TO3BOJIAET
BBIZIETUTH JIBE HANOOJIEE YACTO TOBTOPSIIOIINECST TTOCIIE0-
BaTEJBHOCTH COOBITHIA.

Cyenapuii I: Top3eMHbIH Iy 1 KoJebaHWs TOUBBI —
BBIXO/I TA30B U3 TPENIUH — B3PBIB — MOIIHBIN Ta30BbBI
BBIOPOC — TIOSIBJIEHIE TA30BOTO CTOJI0A — JIOKAIBHOE BOC-
IJIaMeHeHue ra3a B atMocdepe (111 B3pbIB B aTMocdepe,
COITPOBO’KIAIOMNTICS BOCTIIAMEHEHIEM ) — PACIIPOCTpaHe-

Hue (OTyCcKaHNe) TJIaMEHN Ha BECh Ta30BbIN CTOJO.

Cuenapuii I1: TyJ1 — B3PBIB — TOJIYOK — MOSIBJIEHHE CTOIOA
JIBIMA — TIOSIBJIEHIE CTOM0A TTAMEHH.

C noautuii PU3UKY TOPEHNS 1 B3PhIBA TIEPBHI CIICHAPUT
MOZKET OBITh TIPOMHTEPIIPETUPOBAH CIIELYIONIM 06PasoM.
V3BepskeHnIo Beeria MpeIecTBYeT 3HATUTETbHBIN POCT
rasoBOTO JIaBJEHUST B pe3epByapax, HaXOMSIUXCs 6In3
noBepxuoctu. CHsITHE HANPSIKEHUST IPOUCXOAUT B pe-
3yJIbTaTe B3PhIBA W MOCTEAYIONIETO N3BEPIKEHN, HAauHa-
o1Ierocst ¢ BeiOpoca HanboJiee MOIIHON ra3oBOH CTPYH.
B pesyJibrare cKBO3b BBIGPOIIEHHBII B aTMOChEpPY Ta30BbIH
cTOa6 TPOXOANT yAapHas BOJHA, Ha (DPOHTE KOTOPOil
MIPOUCXOAUT afnabaTnueckoe CKaTHe Tasa, COMPOBOIKIA-
1oleecs 3HAUMTEJbHBIM PAa30IPEBOM, a B ThLIY BO3HUKAET
30HA PA3PSKEHNS U OXTKIEHUS.

BosHukHOBeHUe TaKkoil BOJIHBI B TOploveil cMecu Ipu-
BOJIUT K ee HeMeJJIEHHOMY CaMOBOCIIJITAMEHEHUIO laKe
B OTCYTCTBUHM MOCTOPOHHUX MCTOUYHUKOB 3aKUTAHUS
(Kuoppe, 1955). B 6oJiee peakux clieHapUIX U3BEPKEHUI
JIETOHUPYET yiKe TOPSIuil (akes, IpUUNHON Yero sBJis-
eTCcs yBeJnueHne MOBEPXHOCTH (PPOHTA TTAMEHW W €TO
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pacrpocTpaHeHHe Ha BeCh 00beM TOPIoUeii CMeCH.

[Ipenesbl rOproYecTH TA30B, MPUCYTCTBYIONUX B BbI-
Opocax TPsA3EBHIX BYJIKAHOB, B CMECH C BO3AYXOM npu 1
arm. 1 0°C cocrasistior: metad — 5.0—15.0 %; Bomopos —
4.0—74.2%; auernnen — 2.5—80.0%; CO — 12.5—74.2%.
Bcesaxuit mpeaBapuTeabHBIN TPOTPEB CMECH pacIInpsieT
rpanuiiel ee ropiodectr (Knoppe, 1955). ITockosbky razo-
BbI€ BBIOPOCHI IPSI3EBIX BYJIKAHOB 110 CYIIECTBY ABJISIIOTCS
METAHOBBIMU, IMEHHO €T0 CMeIIeH e ¢ BO31LyXoM U (hop-
MUPYET CAMOBOCILIAMEHSTIONINECS TOPIOYNE CMECH.

Bo BTOpOM CclieHapuu BO3ropaHue ra3oBoro cTosi6a mpo-
WCXOJUT C 33/IEPKKOH, ITTUTETHHOCTH KOTOPOI, BEPOSTHO,
JIUMUTHPYETCST CKOPOCTHIO 00Pa30BaHMsI TOPIOUEH CMECH.
Hauboibinas BEpOSTHOCTh CAMOBO3TOPAHUS CYIECTBYET
B TOI 30HE Ta30BOTO CTO6A, T/IE K MOMEHTY MPOXOKACHNS
(bpoHTa ammabaTIIecKOTo CKATHsI M Pa3oTpeBa ra3a yKe
BO3HMKJIA METAHOBO-BOB/LYIITHAS CMECh, pazbaBjieHHast 10
npeaenos ropiodectr. M1 Hao60poT, CaMONPON3BOJBLHOMY
BOCILTAMEHEHIIO TA30BOTO CTOJI6a OYYT MPEMATCTBOBATD
Masiasi MOIIIHOCTh YIapHOW BOJIHBI, He obecrieqrBaronast
pasorpeBa rasa /[0 TEMIIEPATYPbl CAMOBOCILIAMEHEHUS, a

B ocHOBaHWM OpEBHMX IrPA3EBbLIX BYSIKAHOB JieXaTt HU Ha
YTO He NMOXO0XWe MopPOoAbl: Mo BUAY — TPyXa, Mo KPenocTn —
6eTOH. Uspanns, Vynevickue ropbl, OKPECTHOCTU KPENoCcT!
mpkanus, 2007 r. ®@oto A. Cokona

TaKXe MeJIEHHOEe O6p330BaHI/Ie roploqeﬁ CMecCH, OTCTaro-
1ree OT ABUKEeHM A (prHTa a]II/Ia6aTI/I‘IeCKOI‘O CKaTusd.

Mudbl 1 runotessbl

«OrHenHbIe» M3BEP;KEHUSA BO BCE BpeMeHa TTOTPSICAIN
oueBnIEeB. OTOIECKN «BEUHBIX OTHE» IOJKHbI ObLIH CO-
XPaHUTHCSA B ApeBHUX TekeTax. Ho y3maem im mbt nx? Bennb
YCTHBIE TIPeIaHus, 3aMICAHHbIe MHOTO TTO3/HEee, TTOJTHBI
SIPKUX, HEOOBSICHUMBIX JIeTasieil, KOTOPBIM He ObLJIO MECTO
B ITOBCETHEBHOM OIIbITE JieTonucIa. [[ToTOMKN HA30BY T 9T
coobteHnst Mudamu. A OYEBHUIIBI IPEBHUX COOBITUH — UTO
BUJIEJI OHU?

Jlydmuii 3HAaTOK T'PSI3€BOTO BYJTKAHU3Ma aKBAaTOPUU
Yepuoro mops E. @. ITuokos 1 C. A. KoBaseBckuii ObLm
COJINZIAPHBI BO MHEHIH, UTO UMEHHO O TPSI3EBBIX BYJIKAHAX
Tamanu mucan Tomep B «Omuccees, TOMeCTUB 371€Ch, <B

MeYaIbHON OTOJIEHHOM MeCTHOCTH», BXO/T B 11apcTBo ILmyTona. B ocHOBe aTOI
yOeKIeHHOCTH — Tajeoreorpapuueckue PeKOHCTPYKIMU, COTJIACHO KOTOPHIM
«Apro» aBurancs 1o crapomy pycay Kybanu, uepes TamaHcKuit 3aauB 1 AxX-
TaHU30BCKUHU JuMaH. VIMEHHO B 9TOM ciiydae KopabJb JA0JKEH ObLI MPORTH
CKBO3b I[eTIb «OTHE IBIIATIIX» TOP — MIMO TPSI3eBBIX BYJIKaHOB rop lopesoii n
Kapaberosoii, [{lumbainl, Bopuca u [1e6a 1 AXTaHM30BCKOIL COIIKU.
HemHorouwuceHHbIe aGCOMOTHBIE IATUPOBKY TOPO hopMaruu XaTtpypu,
a Taxske najeoreorpaduyeckue pekoncTpykinu (Sokol et al., 2010), ykasbisaior
HA TO, YTO B OKPECTHOCTH MepTBOTr0o MOPSsI «OTHEHHbBIE U3BEP;KEHUST» TPOUCXO/U-
JIM PEryJisipHo B epuoz ot 3 mutH 10 100 Thic. et Hazazx. A 4To ObLIO M03Ke?

Cunukarto-kap6oHaTHbIN MPOTONUT MUPOrEeHHbIX
nopop hopmaumum Xatpypum npu oo6xure
UCMbITbIBas NPeobpasoBaHns, MOEHTUYHbIe
TeM, KOTOpble peanuaytoTcs B npoLeccax
Npoun3BOACTBA LIEMEHTHOIO KIMHKepa.
DaKTNHECKN 3TV NOPOLAbI MPEACTaBAAIOT COOOW
NPUPOAHbIE aHANOr NOPTNaHA-LEMEHTOB.
OKcTpaapuaHbI Knumart nycTbiHn Heres

1 NoppaHckoro nnarto o6ecneqns yHuKanbHble
YCIOBUA AJ151 X €CTECTBEHHOW KOHCepBaLuu.
B nopopax dopmaummn Xatpypum Obin
0o6HapyXeH W Lenbli psag MUHepanos-
WHOMKATOPOB MeTamMopdur3mMa CBEPXBbICOKNX
TemnepaTyp 1 HU3KMX AaBneHuin. Hanpumep,
HarenbWMUATUT, 06pa3yoLLNN axypHbIA
PUCYHOK B TUTaHcofepXallem rpaHare

(¢poTo BBEPXY), N FENEHNT, TETPAroHanbHbIe
KpMCTanibl KOTOPOro HamnofHEHbI BKIIOYEHUAMU
napHuta (¢oto BHU3Y).

CBeToBasi MMKPOCKONUS B M0JISiPU30BaHHOM
csete. ®oto C.Kox
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HEJIOBEK 1 CPELLA

Wspaunbekuii reosior Apaumedriex (Avnimelech, 1964)
TIEPBBIM IOIBITAJICS UCIIOTB30BATH 3/IEMTHIOI0 TOIIOHIMUKY,
4TOOBI IPOSICHUTH IPUPOLY M UCTOPHUIO hopmarin XaTpy-
pum. OH 06HAPYsKWIL, YTO OfHA U3 ero mwiommaneil — Kefar
Uriah — waxouTcs 1o COCEACTBY ¢ JiepeBHel Amwas (1cka-
JKeHHOE rpedeckoe Emmaus, 03Hadaroliee «ropsiauii Ko,
HCTOYHUK> ). [To3Hee 910 HazBaHue ObLIO TIPe0dPAZOBAHO
B Hammat na wspute. XOTs CETO/HS TOPSTYNE KITIOUN 3/1€Ch
ysKe He ObIOT 1 0 HUX 320U, 9TO Ha3BaHUE YIIOMUHAETCST
B Tanmyne. He o3navaer sim 210, 4TO mocjaeHue (hasbl

cBoeli akTUBHOCTH JIeBaHTUIICKAS TPOBUHITNS ITEPEKUBATIA
yIKe Ha [JIazax rpedeckux KoJaoHuctos? 1 uro B Gubieiic-
KHe BpeMeHa oHa peGbiBajia Ha TOM JKe CTa/[iK PasBUTHS,
Ha KaKo# HbIHe HaxoAuTca KepueHckas MPOBUHINA, T7Ie
Ha (hoHe 3aTyxaroreii aKTUBHOCTH TIPONCXOAT OT/ICTIbHBIE
MOIITHBIE U3BEPKEHIIS ?

W BoOT 371€CH BO3HUKAET OJTHA /IOTAJIKA — CIIOPHAS U TIOKA
Hezokazyemast. Bo Beex Bepeusix bubiieiickoro mucda o Co-
noMe 1 foMoppe IOBTOPSIETCs O/THA Y IUBUTEIbHAS [ICTATTb:
«OTOHb MaJIAJ1 ¢ HeHEC», TOYEMY TOT ITOKAP 1 ObLI IPU3HAH

v L SR !

AHTUYHbIE ABOpUbI [MeTpbl
(¢poto cripaBa) Bblpe3aHbl
B KPACHOLIBETHbIX Nec4aHuKax
HYOUINCKOro Tuna — oparMeHThbI
WMEHHO Takux MOpPOoA 1 6binn
o6Hapy>XeHbl B BbIGpOcax ApeBHEro
rpsiseBoro BynkaHa Haéu Myca.
WNoppaHnus, 2007 r. ®oto C. Kox

Mopoabl hopmaumm Xatpypum
MOXHO BCTPETUTL B Xpame
Poxpectea XpucrtoBa B Budneeme
(gpoTo crieBa), B CTEHHbIX

6510Kax 1 HanosbLHON Mo3avike
paspyLLeHHon KpenocTu MMpkaHus
B rny6uHe Vypenckux rop, B gekope
COBPEMEHHbIX 30aHui AMMaHa
(gpoto BBEDPXY).

Uspaunns. ®oto Y. HoBrkoBa u

E. BanHuka

HakazaHueM oT bora, a He TPOCTO Pe3yIETaTOM PSIOBOTO
Habera cocezeii. Topoaa ObLIM YHUUYTOKEHBI 1[EJTUKOM,
HOCKOJIbKY WX HAKPBLIO yIlaBliee ¢ Heba MIaMsi — Takoe
CJIOKHO MIPUYMATh, HO MOKHO YBHU/IETh CBOUMU TJIa3aMU.
Bcnomuum ornennbie u3Bepxkenns Ha Kacrum — omnasen-
HbI€ KYCTBI, JKUBOTHbIE, TITUIBL... [1agaeT gebeT razoBoro
(bonTana, n MIaMsA oITycKaeTcs Ha 3eMJTIO.

[Toru6mive roposa He HaiiJIeHbI, HO KMBbI TOIIOHUMBI,
n CIHOMCKUI COJISTHOM KYIIOJI COCEJICTBYET ¢ bacceitnom
XatpypuM. Koneuno, ecTb u ApyTHE BepCHH MPOYTEHUS
ATOI BETXO3aBETHOM TIPUTYM — KasKABIH BOJIEH BBHIOPAThH
CBOIO.

Jlo cux mop peub muta 06 UCTOPUIECKIX BPEMEHaX.
A ecsiu MBI 3arJIsTHEM ellle Jasiblie — B nageoaut? Paboras
B Uspamre nu Mopaamuu, MbI PeTyJIsIpHO HAXOUIIN TIO3]T-
HeTaJIe0IUTHYeCKIe KaMeHHbIe apTedakTs! (Opyaus, 3a-
TOTOBKH, OTIIEIIbl ) UMEHHO HA POJMPOBAHHBIX IPSI3EBY.JI-
KaHWYECKUX TTOCTPOHKaX. DTO YANUBJIAIO, Belb KOPEHHBIE
TOPU30HTHI KPEMHEH PACTIPOCTPAaHEHBI 3/1eCh TIOBCEMECTHO.
U tosbko roce Toro, kak B 2007 1. E. Bannuk u 1. C. Ho-

BUKOB OOHAPY/KUJIN Ha MaKyIlIKe IPEBHETO TPSI3€BOTO
ByJIKaHa B GacceiiHe XaTpypuM MEpPBYO MACTEPCKYIO 110
MPOU3BOJACTBY KPEMHEBBIX OPY/IHii, 11€JeCO006PaZHOCTD
JIEHICTBUIT HATIIUX TIPEIKOB CTaJIa OUYEBUIHA.

BeposiTHo, ipeBHeiiiiee HaceIEeHIE 9TUX MECT He TPATUIIO
CHUJIBI Ha JpOOJIeHHEe MOHOJIUTOB KOPEHHBIX TTOPOJI,  MC-
T0JTb30BAJIO TTOIXO/ISTINE TTPUPOTHBIC 3aTOTOBKU — KPEM-
HEBbBIE TaJbKU U3 BHIOPOCOB IPsA3EBHIX BYJIKaHOB. Jleso
B TOM, UTO B XO/I€ U3BEPKEHUA OOJTOMKHU MOPOJ, IPOXOIAT
COPTHPOBKY B «MUKCEPE» BYTKAHMYECKOTO KaHaTa, T/Ie UC-
MIBITBIBAIOT MOIITHOE MEXAHUYECKOE BO3/ICHCTBUE, ¥ TOJBKO
HanGoJIee MPOYHbIE M3 HUX B BU/IE OKATAHHBIX IJIBIO 1 TaIeK
JIOCTUTAIOT KpaTepa.

BbL10 /11 5TO TOJIEKO MECTHOI 0COOEHHOCTBIO, HJIH T1AJIE0-
JINTHYECKOe HaceseHne EBpasun ocBanBasio JaHamagThi
U IPYTHX IPSI3EBYIKAHNYCCKIX MTPOBUHITHI? /l0CTOBEPHBIX
(haxroB noka Hemuoro. Tak, C.A. Koasnesckuii (1940)
0OHAPY KU TTANCONUTHYECKNH CKPeOOK M3 KBapuuTa
B BBIOPOCAX JEHCTBYIOIIETO TPSI3EBOTO ByJIKaHA AXTapMbI-
[Tamanuuckuii Ha Anmmepone. PanHenaneonutunyeckue
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cTosinky TaMaHCKOTO M-Ba PACHOJIATaOTCS Ha CKJIOHAX WU 110 COCEJICTBY C
NENCTBYIOMUMY TPsi3eBbIMU BysaKanamu borateipu, Tusnap (Cunsgs bamika)
u [lim6amsr. ApreakThl 3€Ch U3TOTOBJISIINCH U3 OKPEMHEHHBIX JI0JIOMHUTOB,
MIPUCYTCTBYIONINX B ByJIKaHNUeckuX Bhiopocax (PanHuii maneosur EBpasun..,
2008). Yoeianiia, apepreiimmii (1,4 MJIH. JIET) TATEOTUTUYECKUN TTAMATHIK
Espasuu, pacriosiozken B fosimte Mopaana na npojgospketnn pudToBOit 0JTUHBI
BCETO B 25 KM K BOCTOKY OT MakapuHa — OJIHOTO U3 KOMILIEKCOB (hopMaIiu
XaTpypnm.

UYewm erite, KPOMe KAMEHHOTO ChIPbsl, MOTJIN MIPUBJIEKATH APXAaHTPOIIOB JIaH-
madThl TPA3EBYIKAHUYECKUX TPOBUHIMEU? TepMaibHBIMU HCTOYHUKAMMU
1 J1e4eGHOI TPSI3bIO, HO, BEPOSITHO, Ha IIEPBOM MECTE BCe sKe ObLIN COM — 00MJIb-
Hble U pazHoobGpasHbie. OHU JKe TIPUBJIEKATN CIOJIAa W KPYITHBIX TPABOSIIHBIX
JKUBOTHBIX.

Poccuiickuii neprexumuk J. [1Itebep, BCIO CBOIO JKU3Hb CBSI3aHHBIN ¢ HedTe-
mpombiciamu Baky 1 Ceseproro Kaskasa, B 1928 1. usgas 6porropy «Mbiciu
XUMHKA O MPOUCXOKIEHUN YeJIOBEKay, TJe JlaJl COBEPIIEHHO HEOKUIAHHOE
onpezenenne: «Uen0BeK 9T0 KUBOTHOE B cuMOMO3€e ¢ orHeM». Vges kauru
MOTPSICAET CBOEH OUEBMIHOCTHIO: TIPEK/IE UeM TIPHITH K CUMOUO3Y C OTHEM,
HEKOEMY TPUMATy JOJUKHO OBLIO MOTPeGOBATHCS HBOJMIOIIMOHHO-3HAYNMOE
BPEMSI JIJISI TOTO, 4TOOBI ITPOCTO IIPUBBIKHYTH CYIIECTBOBATH [0 COCE/ICTBY € HUM.
Bep, kak 1060My JKHBOTHOMY, eMY GBI TPUCYTIT MHCTHHKTUBHBIH CTPax mepejt
nrameneM. V1 oroub B aTOM caydae tpebGoBajicst 0coOblii — He obJanaonuii
XapaKTePUCTUKAMU CTUXUITHOTO OeacTBrs. J. IITeGep ObLI yBEpeH, 4To 9TOMY
TPeOOBAHUIO OTBEYATN TOJBKO TOPSIIINE FA30BbIE CTPYN OTPAaHNYEHHOTO ebeTa.
WubiMu cJi0BaM# — CTAI[MOHAPHBIE UCTOYHUKY [IJIAMEHU, T€ CAMbIE «BEYHbIE

OTn KaMeHHble opyaus,
N3roTOBMEHHbIE B MaNe0NUTUYECKON
MacTepCKoM Ha aHTUKInMHanm N'ypum,
noKa He MMeIoT aHasioros B Mype.
OHu coenaHbl U3 NapHUTOBbIX
nopop, BO3HMKLLMX B nepuogsbl
«OFHEHHbIX N3BEPXXEHWIA» TPA3EBbIX
BY/TKQHOB.

Uspauns, 6acceviH Xatpypum,

2010 r. ®oro E.BanHuka

OTHU» TPSI3€BBIX BYJIKAHOB.

Hawm ocraercs no6aButh nocmienHee
3BEHO B IIETIOYKY MPEATIOI0KEHHUI.
Oronb, Bosa (MUHEPATN30BAHHA),
COJIN U KaMEHHOE CBhIPbe — BCEM
HTUM MOTJIM 00ECIICYUTD TIOMYJISIIIUK
apxanTtponoB u I[lpukacnuiickue,
u psizt Cper3eMHOMOPCKUX apeasioB
TPSI3€BOTO BYJKaHM3Ma. Te, KOTo aTa
MBICJIb 3a7IeJIa 32 JKUBOE, MOTYT CaMH
nonpoboBaTh COMOCTABUTH CXEMY
PACTIOTOKEHUS TTOSICOB TPA3EBOTO
BYJIKAHU3Ma W ITPe/IIIoIaraeMble Ty TH
paccesieHus PAHHENAIe0JIUTUYECKOTO
Hacesenus EBpasumn.

npesnb 2007 1., mocaeaHmit
MapmipyT. Exem mo HOBOM
nopore Mepycanum— Ue-
puxon. /lopora cever oye-
pemHo MOKATHIN XOJIM, 11 TIepe/l HaMH
Cpeiu CJAENsIuX OesblX, CBETI0-
JIMMOHHBIX M TAJIeBBIX 0CAJKOB Ha
BbIcOTY 30 M BeepoM PacKpbIBAETCS
OTPOMHasI BOPOHKA — CypPry4YHbIe TOHA
U Xa0C BBIOPOIIEHHBIX U3 TJIyOUHbI
616 KpeMHEH U TOJTOMHUTOB.
[TpockakmBaeM MUMO, ITOCKOJIBKY
B TI€PBbIE CEKYH/IbI IPOCTO KAMEHEEM.
CammmkoM HeBepoSTHA yaada — Imepest
HaMU [TOJIHBII Pa3pes KpaTepa ApeBHe-
ro rpsizeBoro ByJskaHa. Ckopee Bcero,
MBI OKa3aJIMCh TIEPBBIMU W3 CIICIHA-
JINCTOB, KOMY BBIIIAJIO BOOUUIO YBH-
JIeTh, KaK JIOKQJN30BaHbL B TeJie BYJI-
KaHa o4aru MJIaBIeHNs OCAaKOB. x
MHOTOYHCJIEHHbIE GECKOPHEBDIE JKILIIbI
pacIioJiarajuch Ha riyoute ot 7 10 25
M OT IIOBEPXHOCTHU 1 ObLIM IIPHYPOYE-
HBI K Y3KUM U3BUJINCTBIM TPEIIHAM,
110 KOTOPBIM HEKOT/la MOJHUMATNCH
CcTpyu packajeHHoro rasa. [losmamee
nAeHTUUKAINST MUHEPAJOB-UH-

JIUKaTOPOB CBEPXBBICOKUX TEMIIEPATYP U UCCJIE0BaHUE
PACTITaBHBIX BKJIIOUCHUH TTO3BOJINIIO YBEPEHHO PEKOHC-
TPYHMPOBATh TEMIIEPATYPY Havasa ux obpazosanus B 1500
°C (Sokol et al., 2010). B ecrecTBEHHBIX YCIOBHUAX TaKUE
mapaMeTpbl MOTJIH GBITH OCTHKUMBI TOJHKO B TOPSIIIIEM
razoBoM (axesie.

Ho u aTi Haxo/1ku He Mcuepraim Beex Mo/JapKoB JipeBHe-
ro Bysnikana Habu Mycor. Cpenint BBIOPOTIIEHHBIX H3BEPIKE-
HUSMU [JIBI6 OBLIN HaliIeHbI (hParMeHThl KPACHOIIBETHBIX
MeCYaHUKOB, N3BecTHBIX B ApaBuu u CeBepHoii Adpuke
mojI UMeHeM «HyOuiickux». (Bce, KTo Bumen GuiabMor
o noxsurax VMunuansr /[3KoHCA, UMEIOT TIPeACTaBICHUE
00 9TUX TIOPOJaX — Beb MMEHHO B HUX ObLIM BBICEUEHDI
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sHamenuTas [lerpa u gpyrue HabaTuiicKue ropojia-Xpambi. )
ITH JIleTeHapHuble TOPO/bI 06JaAI0T U BECHMA YTHIIM-
TapHBIMU (DYHKIUSAMM — SIBJISIIOTCSI OJTHUM U3 TJIABHBIX
TUIIOB He(Te-ra30BbIX KOJJIEKTOPOB HAa ApPaBUICKOM
TIOJIyOCTPOBE.

Bce aT0 /1aeT ocHOBaHMS JIJIsT BBIBOJIA, UTO XOTSI JIEBaH-
THIICKNE Ta30BBIe pe3epByaphl, HECOMHEHHO, YCTyHaIN
alIIepOHCKUM, BMECTE C TeM OHU JUTUTEIHHO ITNTaIN MHO-
rOYUCJIEHHbIE TPSI3E€BbIE BYJIKAHBI 9TOI OOIIMPHON TeppU-
TOPHH 1, C BBICOKOH CTETIEHBIO BEPOATHOCTH, HE UCTOTICHBI
n cefiuac. X04eTcs [yMaTh, YTO PEBU3US YIJIEBOIOPOIHOTO
MOTEHIINAJIA 3TO ITPOBUHIINN HE 33 TOPAMU...

ABTOpbI BblpaXkatoT riy60Kyto 651aro4apHOCTb CBOMM APY3bsM,
Kosinieram, OrroHeHTam v CO6ecenHVKaM, AeMBLUMM C HUMU
roneBovi 6bIT, pazoyapoBaHus n o3apenus: E. BanHuky,

. Hosukosy, J1. Munaty, A. Cokony, B. KanyruHy

Wecnepnoarne nogpepxaHo PODU (rpaHT Ne09-05-00285)
u rpaHTom [NpeaugeHTa P® ans rocy[apCTBEHHOU MOAAEDXKKU
poccuvickux y4eHbix — kaHauaaTos Hayk (MK-6750.2010.5)
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MAPTEMb#HOB Bsiyecnas
BukTopoBuY — kKaHauaaT 61Uoorn4ecKnx
HayK, CTapLUXA Hay4HbI COTPYAHUK
naéoparopuv NaTtoiornm HaCeKoMbIX
WHcTUTyTa crctemaTviki 1 9Konormm
xmBoTHbIX CO PAH (HoBOCKHGUPCK).
ABTOp 1 cOaBTOP 26 Hay4HbIX
nyénukaumin n 1 natexTa

BAXBAJIOB CrtaHucnae AHOpeeBuy —
DOKTOP 6MONOrNYeCcKnX Hayk, BegyLLnii
Hay4HbIi COTPYAHVK nadopaTtopum
naTonorum HacekombIx MIHCTuTyTa
CUCTEMATVKMN 1 9KOSNOTMMN XKMBOTHBIX

CO PAH (Hosocubupck). ABTOp 1
coaBTop 60nee 60 Hay4HbIX Ny6MKaLmmn

WITbUHbBIX AnekcaHnpp Bacunbesny —
DOKTOp 6MO0MI0rMYEeCcKMX HayK, BedyLLnin
Hay4HbIi COTPYAHVK Nnadopatopuu
naTosnorMm HacekombIx VMIHcTutyTa
CUCTEMATVKUN M 9KOMOT MM XKMBOTHbIX
CO PAH (Hosocunbupck). ABTOop 1
COaBTOp 78 Hay4HbIX Ny6nmKaumn

CrieBa — 30opoBas ryceHuua
HenapHoro Lienkonpspaa, crpasa —
nopaxxeHHasi BUPYCOM SIAEPHOI0
nonuagposa. Bce Teno normnéLuero
HaCeKoOMOro npencrasnsaeT cobom
«MeLLOoYeK», HabUTbIN BUPYCHBIMU
yactuuamu. MNMpu manenem
KacaHu1 NOKpPOBbl HACEKOMOr0
paspbIBalOTCA, U COOEPXMMOE
BMECTE C BMPYCOM pacTeKaeTcs

Mo CTBOJly AiepeBa U NINCTbAM.

Mpn noegaHnn TakMx NNCTLEB
3[0POBble HACEKOMbIE TaKXe MOryT
WMHULMPOBATLCA — Tak B NpUpoae
NPOUCXOAUT rOPU3OHTasIbHas
nepegaya supyca.

®oro B. nynosa, Y. [ly6oBckoro

u B. MaptembsiHoBa

(NCn3>XX CO PAH, HoBocunbupck)

Mexgy necom v HacekoMbIMu-
BpeauTensaMu nagaBHa uaet
HecKoH4Yaemasi v rnpuBbIYHasi
BOViHa — BOVIHa, B KOTOPOU HET
nobeanTenei u NobexaneHHbIX.

He Tak gaBHO Ha CTOpPOHy neca ctasn
4es10BEK, BOOPYKEHHbIV caMbIM
3P PEKTUBHBIM M 6€30MacHbIM
OpyXXnem — 6UOSTIOrNHECKM,
C03[aHHbIM C UCMOSIb30BaAHNEM
E€CTECTBEHHbIX BParoB HACEKOMbIX

Kntoyesbie cioBa: necHble Hacekomble-
dunnodaru, guHamvka nonynsumin,
ynpaeneHne YUCNEHHOCTbIO HACEKOMbIX,
BMPYCHble Bronpenaparbl, MOIEKyApHO-
61OMOrn4ecKkne MexaHu3mbl
nonynAUMOHHON ANHAMUKN.

Key words: forest defoliators, population
dynamics, pest management, viral
biologicals, molecular-biological
mechanisms of population dynamics

ec — O0veHb MOOMJIbHAST ¥ YYBCTBUTEJIbHAST CUCTEMA, HA COCTOSTHUM

KOTOPOI1 OTPAsKAIOTCS PA3IMUHbIe BHEIIHYE HeTaTUBHbBIE BO3/1€HICTBUSI:

3aCyXU U HABOAHEHUS, IOJKAPbI 1 MACCOBBIE BHIPYOKHU, BpeAUTe/m 1 H0-

sie3Hu. OJTHAKO 3TO ellle 1 OYeHb yCTOWYMBAsI CUCTEMA: €CJIN yYaCTOK,
rjie Ipou3pacTal jiec, He OyneT u3MeHeH CIIUIIKOM 3HAYUTeIbHO, TO OH, CIOBHO
nTuia heHnKe, 06s13aTeIbHO BO3pOANTCs. [Ipr 9ToM Takme MOTIHBIE BO3/Ielic-
TBUsI, KaK MOKApbl, MHOT/A JlasKe CIIOCOOCTBYIOT GBICTPOMY BOCCTAHOBJIEHHIO
Jleca — Takue IMPOIeCChl ITOCTOSTHHO MPOUCXO/ISIT B IPUPOJIHBIX 9KOCUCTEMAX,
He TPOHYTBIX YEeJI0BEKOM.

ITo custe Bo3zelicTBUA € MOKapaMu MOTYT CPaBHUTBCS JINIIb BCIIBIIIKN
MacCOBOTO Pa3MHOKEHMsI JIECHBIX HAaCeKOMbIX-Bpeauteseil. [locie maccoBo-
ro o0be/latKst BEreTaTUBHbIX 3€JIEHBIX YacTeil JIePeBbeB JieC HePeaKo ruGHeT
ot GoJie3Hel, HallafleHnst APYTHX BpeauTesiell u moxkapoB. OHAKO ST JTeCHBIX
CHCTEM, CYIIECTBYIONINX ThICSUENIETHs], JasKe TAKOH YPOH He SIBJISIETCST CMep-
TeJTHHBIM: TIPOH/IET BpeMs, M Ha MeCTe <IIeTeJINIa> BHOBD 3aITyMUT JINCTBA.
(MckmoyeHusiMi MOTYT OBITB, HALIPHMED, PEHKTOBBIE JIECA, CYIECTBYIONINE
B UCTOPUYECKHU «UY3KIOM» J[JIsl HUX OKPYIKEHUU, B YaCTHOCTH CUOMPCKUE JICH-
TOYHBIE COCHOBBIE GOPBL.)

Ho onncannas Bblle KapTHA PE3KO MEHSIETCsI, KOT/Ia Ha CI[eHE MOSIBIISeTCs
yesioBeK. JI10sIM Hy’KHA JIPeBECHHA, MTaPKOBasi 30Ha JIJIsl OT/IbIXA, JIeC IS 3a-
TOPOJTHBIX MTPOTYJIOK... Y JIecHO Toskap nim HallleCTBHE HACEKOMBIX-BPENTe-
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JINUOM K TTPUPOLE

Jiell BOCIIPUHUMAETCS HaMK KaK IOKYIICHUEe Ha JIMYHYIO
COOCTBEHHOCTB.

MaccoBble BHBI HACEKOMBIX-(DUTOGHATOB U YeIoBe-
Y4ECTBO HAXOIATCSA B KOHKYPEHTHBIX B3aUMOOTHOIICHUSIX
32 KYCOK <«JIAKOMOTO MHUPOTa», KAKUM sIBJISIETCS JIec,
U YCTYIATh 3/16Ch HUKTO He HaMmepeH. U eciiu HaceKoMble
B KQ4ecTBe apryMeHTa B 9TOU 60pbOe MOIYT IIPEAOCTABUTD
HEBEPOSITHBIE /IAIITHBHBIE CIIOCOOHOCTH U MIUPOKYIO KO-

JIOTUYECKYIO IIJIAaCTUYHOCTD, TO YEJIOBEK OTUM I10XBAaCTaTh

He MoxeT. EMy ocTaeTcs MCHoJb30BaTh CBOE OCHOBHOE
opy’Kre — WHTEJIJIEKT.

VceareoBaresiv 13 MHCTUTY TOB OHOJIOTHYECKOTO TIPO(H-
JII BO BCEM MUpPe U3y4aloT CTPATeruu ¥ 3aKOHOMEPHOCTH
TIOBEIEHNST HATITIX KOHKYPEHTOB, HIIYT MX «C1ab0e 3BEHO,
Ha OCHOBE TIOJIYYEHHBIX CBEICHUN pa3pabaThiBalOT MEPHI,
KOTOPBIE [O3BOJISIIOT HOPOTLCSI ¢ HAIIMME COIIEPHUKAMU,
MyCTDb U C TEPEMEHHBIM YCIIEXOM.

OTOT KpacaBel, — NONOBO3pPESbI camMeL, HenapHoro wenkonpsga (Lymantria dispar). Jly4wmm
OMarHoCTUYECKUM NPU3HAKOM MpW onpefesieHnn nona HaCeKOMOro CIy>XXUT NepuUcToe CTPOeHue
aHTeHH. Y caMOK HenapHOro LLENKoNpsaaa aHTeHHbl UMEIOT rpebeHYaToe CTPoeHne, a Teno

3Ha4vuTesNIbHO KpynHee, Yem y camuos. @orTo B. [yrnosa

B Poccuu ot noxapoB exerogxo nornéaer okono 300 Tbic.
ra necHoix maccuBos (FHunenko, Marycesuy, 2001). Ha-
CeKOMble-BpeauTeNy BHOCAT CBOM «MOCWNbHbII BKNag»
B Luchpy obwiero yuwep6a, kotopblii coctanser cbiwe 10%
oT nnowanw cropeswux necos. lipuyem unoraa, Hanpumep
Noce XapKuX 1 CYXUX NETHUX CE30HOB, B pPe3ynbTare BCMbl-
WeK MaccoBOro pa3MHOXEHUA BpepuTeneii-HaceKoMbIX
B Poccun nornbaer go 100—150 Tbic. ra neca.

Hanbonee onacHbiMu necHbiMu Bpeautensamu-tpunnota-
ramu («<noXxuparensmu>» NUCTbEB U XBOM) ABNSAIOTCA CHOUP-

CKMUii WenKkonpaa, HenapHbIi WenKonpaa, Wenkonpsaa-mo-
HALIeHKa, a TaKXe PbDKNIA COCHOBBIA NMANNbIUNK.

Bce 3Tm HaceKkomble nepuoaMvecKU AAKT KpynHomac-
WwTabHble BCMLIWKN MAcCOBOro pa3MHOXEHMA, WHOrAa
Ha naowapsax, MCYUCNAEMbIX MUANUOHAMU TFeKTapoB.
Ha tepputopun Poccuu Hau6onblve no nNAOWanu o4aru
cpeau AeHApohMNbHLIX HACEKOMbIX 06pa3yeT HenapHbIi
WeNnKonpaA: eXxerofgHo 3a nocnegxue 20 ner BCNbIWKaMM
MaccoBOro pa3MHOXXEHUS 3TOro BpeauTens 6bino 0XBa4eHo
cBbiwe 700 TbiC. ra NecHbIX MaccUBOB

LN,

Caaboe 3BeHO

BoicTpomy HapacTaHuio yncieH-
HOCTH HAaceKOMbBIX-(pHUTODAroB Mo-
JKET crocobCcTBOBaTh Psifi (haKTOPOB:
TTOTOZIHBIE YCIOBUS (BBICOKTIE TEMTIe-
paTypbl, TPOIOJIKUTEIbHAS 3acyXa),
JOCTYITHOCTh KOPMOBOTO pecypca,
CHU)XEHNE YNCIEHHOCTH €CTeCT-
BeHHBIX BparoB u T./1. (Mcaes u np.,
2001).

Hanwume B secHOll akocucTemMe
(byHKIMOHUPYIOIIETO 0Yara Macco-
BOTO Pa3MHOKEHMS HACEKOMBIX BeJIeT
K ee CyIeCTBeHHOMY M3MEHEHUIO.
Tak, Beaeactsue degoruavuu (00b-
e/laHusl ) JINCTHEB JIEPEBHEB YBEIUUH-
BaeTCsI MHTEHCHUBHOCTD OCBETIEHHOC-
TU ¥ CTETICHDb BO3/ICHCTBYS COTHCUHOI
paauanuu Ha obuTaTeseil HUKHEro
Aapyca, YTO TIPUBOJINT K IETIOMY PSATY
U3MEHEHWI B COCTOSIHUM U COCTaBe
OCTAJIBHBIX DJIEMEHTOB JIECHON 9KO-
CHCTEMBIL.

Kpome Toro, pe3ko yBenrmuuBIna-
sicst OOMAcca HACEKOMBIX SIBJISICTCSI
NpeKpacHoi KOpMOBOW 0a3oil aus
XUITHIKOB U TAPa3uTOB. B pesyssrare

A BOT TaK BbIrnagaT «4eTu» HEMapHOro Luenkonpsaa —
JINYMHKM CTapLuMx BO3pacToB. Ha ¢poTo BHU3Y —
pes3ynbTaTt ux AesTeNbHOCTU Ha NOAbEME YMUCIIEHHOCTH
nonynaumm Bpeautens. TpyaHoO NoBepuTb, HO 3Ta
choTorpachus caenaHa He B Havane Mas, a B KOHLe
nioHs. @oto Y. [ly6osckoro n B. MapTembsiHoBa




76

JINUOM K TTPUPOLE

4epe3 HEKOTOPOe BpeMs B CO00IIECTBE
BO3PACTAET YMCJIEHHOCTh €CTECTBEH-
HBIX BPAaroB HACEKOMBIX, KOTOPBIE,
B KOHEYHOM CYeTe, CHUIKAIOT IJIOT-
HOCTH HAaCEKOMBIX-(DUTO(ATOB.

K cosxanenwuio, mpoiecc camope-
TYJISAIUU DKOCUCTEM TPOUCXOJUT
He Tak ObICTPO, KaK HaM Obl HTOrO
XOTEJIOCh, 1 MOKET COMTPOBOKIATHCS
rubenbio YacTu APEBOCTOS — HEW3-
GESKHBIM CJIEJICTBUEM ECTECTBEHHOTO
or6opa. BoJiee Toro, B MecTax MCKyc-
CTBEHHBIX JIECOTIOCAJIOK, HATIPUME]
B JIECOIIOJIOCAX, PABHOBECHE MOJKET
CMEIATLCS B CTOPOHY HACEKOMBIX,
" J10JI1 HOFI/I6H_[I/IX J€PEBbEB MOKET
PE3KO BO3paACTaTh.

ITO siBJIEHUE CBSI3AHO C TEM, YTO
JIECOTIOJIOCHI OOBIYHO CAXKAIOT B MECTAX
J0CTaTOYHO HU3KOW eCTeCTBEHHOMN
06JIECEHHOCTH, T/I€ YCAOBUS st
A€PEBHEB NaJIEKN OT ONTUMAaJIbHBIX.
Pesynbrat — yrueremnue JepeBbeB
U, KaK CJeJCTBUE, CHUKEHUE UX
YCTOWYUBOCTH K MOBPEKIAIOIIEN Jie-
STETBHOCTH HaceKOMbIX. Kpome Toro,
MOHOKYJIBTYPa cama 110 cebe 3a4acTyto
sBasieTcss HakTOPOM, CIOCO6CTBY-
IOMIMM MaKCUMAaJIbHOW peasusainu
GUOTHUYECKOTO MOTEHITMATA BPEInTe-
Jefi-putodaros.

C60p MHGOpMaLMK 13 NPUPOAbI ANS UccrefoBaTenent HeM36eXHO COnpsXKeH
C MPOOOIMKNUTENBHBIMU MapLUpyTamn. Kak pe3ynstar — OHV B COBEPLLEHCTBE
OCBOWJI MHOTWE BUAbI TPAHCNOpTa: OT MY)XEBOW MOBO3KM, YTO 6bINO

He pegkocTb B 1980-e, 00 COBPEMEHHbIX BbICOKONPOXOANUMbIX aBTOMOBUIEN.
Mpn 3TOM OYEHb YACTO YYEHBLIM-3HTOMOSIOramM NPUXOANTCS paboTaTb

He TONbKO rofIoBOW. Hanpumep, npu yyeTe YNCNEHHOCTU HACEKOMBbIX
METOAOM OKOJI0Ta B OCHOBaHWM fepeBa paccTunaroT nonor, niowlaab
KOTOPOro NpeBbILIAET MPOEKLUMIO KPOHbI. [10 CTBOMY AepeBa ObiOT KONOTOM,
a NOTOM CHMTAIOT YUCIIO YMaBLUMX Ha MOJIOr HACEKOMbIX. DTOT METO

M NO CeN OeHb CTOUT HA BOOPYXXEHMM SHTOMOJIOMOB 1 JIECOMATOSOr0B.

®oT0o A. InbuHbix

b o ol

[leticTBMe BcexX BhINIENIEPEUNCAeHHBIX (DAKTOPOB MOYKET
IPUBOIUTD K 3HAUUTEILHOMY YCBIXaHUIO IPEBOCTOEB. TeM
He MeHee PacTEHUs He SIBJISIOTCS OpTaHM3MaMM, COBEp-
eHHO (Ge33aUTHBIMU [Iepejl BpeauTesiMu. B yactHocTu,
COTPYAHUKH JIAOOPATOPUH MATOJIOTUH HACEKOMBIX VH-
CTUTYTa CUCTEMATUKU ¥ dKojorun xkuBoTHbix CO PAH
Ha MOJIEJIbHOIL cucTeme «Oepesa MOBUCIast — HellapHbIil
MIETKOMPSI/T> TIPOAEMOHCTPUPOBAIN YBEINIEHIE SHMOMO-
peaucmenmuocmu (COTPOTUBIISIEMOCTH HACEKOMBIM ) JIepe-
Ba [10CJI€ 9KCIIEPUMEHTAIBHOTO Y/IAJIEHUs €T0 JIMCThEB.

Oxasasiock, 4To 1Mo100HbI, HHYIINPOBAHHBII TOBPEK-
JIEHUEM OTBET pacTeHuil hopMUPYeTCst TOCTATOYHO ObICT-
PO — B TeUeHNe HECKOJIbKUX JTHEH, 1 OH MOKET COXPAHSIThCSI
GoJiee roaa.

AepeBoO B «DOEBOWN CTOMKE»

Ocobento yauuresnet ToT Ghakt, 4To JepeBo CriocoOHO
pacIo3naBaTh THII HOBPEXK/ICHNT (MeXaHNdecKoe yialeHre
JICTHEB JINOO MOBPEKIEHIE B PE3YJIBTATe TATAHNS HACEKO-
MbIX) U (pOPMUPOBATH Pa3HbIii 11O CUJIE OTBET (BO BTOPOM
cyqae — 6onee momnbiit) (Walling, 2000). Oaanm us me-
XaHU3MOB [OBBIIIEHNSI 9HTOMOPE3UCTEHTHOCTH PACTEHUT
SIBJISIETCS YBEJIMUYEHNE B JIMCThSIX COJIEPIKAHMST HEKOTOPBIX
TOKCUYHBIX BEIIECTB.

Cyzs mo pesysabraTaM COBMECTHBIX MCCJEOBAHUN
corpyaaukoB UCudiK, Yuusepcurera r. Typky (Dun-
nsaust ), [leHTpambHOro CHOMPCKOTO HOTAHUIECKOTO caa
CO AH un HoBocubGUpPCKOTO MHCTUTYTA OPTaHUUECKON
xumu CO PAH, peub uziet o 1esiom psizie Bemects de-
HOJILHOM U TepreHoBoii mpuposs! (baxsanos un ap., 2009;
MaprembsiHOB 1 1p., 2010). IIpr muTanum Ha TAaKUX pac-
TEHMSIX Y HACEKOMBIX IIPOMCXO/IUT MO/IaBJIEHIE JIe€TOKCHU-
IIUPYIOIIEH CHCTEMBI, IeITeTbHOCTD KOTOPOI HAaIlpaBJIeHa
Ha CHATHE HETATUBHOTO BJINSHNS TOKCUYHBIX COE/IITHEH M
Ha OPraHU3M, & TAKJKE YBEJIMYCHUE AKTUBHOCTU CBOOOJIHO-
PaZNKAIbHBIX TTPOTIECCOB B KUTICUYHNKE, OKA3BIBAIOIINX
paspymmnTeabHOE BO3/elicTBIe Ha KiIeTkn u Tkaru (Map-
TEMbsIHOB U 1P., 2009). Bee 910 nipuBoauT K 06pa3oBaHuio
Yy HAaCEKOMBIX MOTITHOTO TOKCHKO03a, COITPOBOKAAIOIETOCS
norepeil Macchl TeJsa, CHIJKEHUEeM KOJMYecTBa U sKU3He-
C1IOCOOHOCTHU PEIPOLYKTUBHOTO MaTePUaIa.

JT06OIBITHO, YTO U3MEHEeHUsT MeTaboIu3Ma PACTEHUI,
BbI3BaHHbIE TIOBPEK/ICHNSIMI, MOTYT OKa3bIBaTh BJIMSTHUE
He TOJIBKO HAa CAMUX BPe/INTeJIei, HO U Ha J[PYTUX YJIEHOB
coobrmecTtBa. Tak, TeTydne MOHOTEPIIEHBI, B BBICOKUX KOH-
IEHTPAINSX BBIIEJISIONINECs TIPHU TOBPEK/IEHNH JINCTOBOM
mnactunku (Maprempsanos u ap., 2010), MOTyT cayXUTb
XUMHUYECKUM CUTHAJOM, TPUBJIEKAIONMM XUIHUKOB
U [1apa3uTOB K MECTaM MUTAHUS HAaCEKOMBIX-hutodaros
(Turlings et al., 1991).

Onrako 3 GEeKTUBHOCTD TO00HOI «CaMO3alUThI»
pacTeHnst BO MHOTOM 3aBHCHUT OT yCJIOBUH TIPON3PACTaHNS
HOCJIE/IHET0, & HACEKOMbIE-BPEIUTEIH K TOMY K€ CII0CO0-

BOWHA, KOTOPASl HE KOHYAETCA

B na6opaTopun naTonorun HaceKoMbiXx HOBOCUOGMPCKOro
WHcTutyTa cuctematuku U 3Konorum XusotHbix CO PAH
pa6oTbl N0 U3Y4EHUI0 B3AUMOOTHOLIEHUA MEXAY HACeKo-
MbIMU 1 UX UH(PEKLUMOHHBIMW areHTamn BUPYCHOM, rpubHoi
1 6akTepuanbHoi npupoabl 6b1n Havatbl ewe B 1960-x rr.
(torga UCuIX nmenosancs bnonoru4yecKum UHCTUTYTOM).
dyHaameHTanbHble NCCNIe0BaHNA M3BECTHOr0 CUOMPCKO-
ro supyconora H.H. Bopo6beBoii u ee y4eHMKOB NpuBENM
K pa3pa6oTke u co3faHui0 Guonoruveckux npenaparos
Ha 0CHOBE 6aKyNnoBMPYCOB, KOTOPbIE AththeKTMBHO UCTONDb-
30Banucb Ana 60pb6bl NPOTUB MACCOBLIX BUAOB JIECHBIX
HaceKombIX-thunnocharos.

Heocnopumbiv npenMyLiecTBOM TaKUX NPEnapaTos ABNAETCS
MX BbICOKAs 3KOJIOrMYHOCTb: IHTOMONATOreHHbIE BUPYCHbIE
npenaparbl AeiiCTBYIOT UCKJTHOYUTENbHO HA LeNeBOoi 06beKT
1 He BpeAAT ApYyrum opranu3mam, BXOASLMUM B IKOCUCTEMY.
bonee Toro, BHOCA BUPYC B NONYNALMN MACCOBbIX BU[OB Ha-
CeKOMbIX, Mbl TEM CaMbIM CO3[1a€M HEKMii pe3epsar 3Toro
3HTOMONATOreHa BHYTPYM nonynauum camux thurodaros. 3ro
npoucxoaut 6narogapa cnoco6HOCTV BMPYCa ANUTENIbHOE
BpeMsl COXPaHATLCA HE TOJIbKO B OPraHM3Me X035IUHa, HO 1 B
OKpyXxawuwer cpeae (nouse, CTBONax gepesbes U T.1.)
(Cory and Myers, 2003). B pesynbTate 3awutHblii 3thhekr
npenapara MOXeT COXPAHATLCA HA NPOTAKEHUN HECKONbKUX
ner 6e3 fONONHUTENbHbIX 06pPa6OTOK.

OnHako 6naropapsi feficTBMI0 ECTECTBEHHOro oTbopa
C KaXAbIM NOCNEeAyowumM NOKONEHNEM MEHSITCS BO3-
MOXHOCTU HAaCEKOMbIX NMPOTMBOCTOATb UH(IEKLMOHHOMY
areHTy, 4To 06ycnoBnMBaeT Heo6xoAUMOCTb lanbHelero
uccrneaoBaHna afanTayuoHHbIX CNOCO6HOCTEN HACEKOMbIX
1 MEeXaHU3MOB (PYHKLMOHMPOBAHUSA UX NONYNALMNI B MEHSIO-
WUXCH YCNOBUAX

HbI GBICTPO AZIANTHPOBATHCS K M3MEHEHHSIM B 3allUTHBIX
PEAKINSAX CBOUX JKEPTB, B YACTHOCTH, 32 CUET M3MEHEHUSI
coctaBa epmenToB. [10aTOMy JilecHbIE 9KOCHCTEMBI, KaK
MIPABUJIO, HAXOMSTCS B COCTOSTHUYM JUHAMUYECKOTO pPaB-
Hosecust. OIHAKO BIANUSTHUE XO3SHCTBEHHOU eI TeIbHOCTI
yesoBeka (BBIPYOKH, 06paboTKa XUMUUIECKIMK MECTH-
1UIAMY, BBICAKUBAHUE MOHOKYJIBTYPBI U T.JI.) HEPEIKO
HapyIIaeT MPOIECChl CTAOMIN3AINH, YTO MPUBOANT yKE
K HEOOPATUMbIM IIOCJIECTBHSIM.

Bupycbl B 6€AKOBOM KOKOHE

AKTHBHYIO POJIb B CAMOPETYJIAINN JIECHOH 9KOCUCTEMbI
WUTPAIOT eCTeCTBeHHBIE BParm HACEKOMBIX-(DHUTODATOB,
B TOM YHCJIe MapasuTHIecKue MIUKPOopranusmbl. Cpeman
MUKPOCKOIIMYECKUX «BPAroB» OJHU 13 HanboJiee pacipo-
CTPaHEHHDIX — TIPEACTABUTENH ceMelcTBa GAKYIOBUPYCOB.
B ro/ipl MaccoBBIX BCITBINIIEK PA3MHOKEHUST HACEKOMBIX 9TH

4
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OHTOMONATOreHHble 6aKynoOBUPYChI MMEKOT O4EHb Y3KYHO CeLmMann3aumio No OTHOLLIEHUIO K CBOEMY XO3AMHY,
No3TOMy npenapartbl Ha X OCHOBE CTPOro crneumdunyHbl 1 6e3onacHbl 45 Opyrnx OpraHn3mMoB. Ha ¢poTo — NUUMHKK
HaceKoMbIX-BpeguTenen, NnormbLLne Ha y4acTkax feca, o6paboTaHHbIX 6ronpenapaTamu (c/1eBa — PbKNIN COCHOBBIN
NUANABLLUKK, cripasa — HenapHbIi wenkonpag). @oto C. baxsanosa, V. [ly6osckoro n B. MapTtembsiHoBa

BUOJIOrMYECKOE OPYXXMWE B AEACTBUM

B WUHcTUTYTE cucTemaTuKn U 3Konoruu XusoTHbix GO PAH
CO3/1aH ¥ ycnewHo onpo6oBaH psap 6uonpenapaTos NPoTUB
HaceKoMbIX-BpeauTeneii Ha 0CHOBE 6aKynoBUPYCOB:

Bupun-HLU - npenapat npoTuMB ryceHul HenapHoro Len-
Konpspa, npeacTaBnAlOWmii ¢060/i KOHLUEHTPUPOBAHHYIO
CyCNeH3nK U3 nonuaapoB Bupyca (6enkoBbix 06pa3oBa-
HWii ¢ BMpPYCHbIMK YacTuyamu). Mpenapar nepopanbHOro
AeiicTBuA, BUAoOCneuuthpuyeH, npu IToOM BUPYC cnocobeH
nepefnaBatbCA OT POAUTENIbCKOro MOKONEHWUS mapas3uTta
povepuemy. Tutp npenapara — He meHee 4x10° nonuagpos
B 1 Mn. [ina yBenn4yeHus CPOKOB XPaHEeHNS U NOBbILEHUS
YCTOMYMBOCTM B NPUPOAHOIL cpeae ucnonb3yerca Ao6aeka
LeonuTa U Apyrux NPUPOAHbIX KOMMNOHEHTOB. G NOMOLbHO
npenapara 3thdekTnBHO o6pa6oTano 485 Thic. ra.

Bupun-MLIM - npenapat npoTuB WeENKONPAAa-MOHALIEHKMN.
Tutp npenapara — He meHee 4x10° nonuagpos B 1 mn.
Mo BupocneymctpuuHocTH, 6MONOrMYecKoii AytheKTUBHOCTH,
3K0Norn4yeckoii 6e3o0nacHocTM 1 cNOCOGHOCTM K nepefaye
MEeXAY NoKoneHusaMMu Bpeputens cxoaeH ¢ Bupun-HIL.
Mpumensnca npu aBuaLMOHHOA 06pa6oTKe COCHOBbIX Ha-
CaXAEHWii, a TaK)Xe Ha3eMHOii — C NOMOLLbI a3P030JIbHbIX
reveparopos FAP[1-1 v [1Al'-3. Pacxop npenaparta npu aBua-

LMoHHOI 06paboTke coctasnan 100 mn/ra, npu a3po3onb-
Hoil — 30 mn/ra. Cpepnss 6uonornyeckas ahheKTUBHOCTDb
coctagnana 72 %.

Bupun-[junpuon — npenapat npoTuB JINYUHOK PbIXEro
COCHOBOI0 NUAUNbLYNKA HA OCHOBE M30NATA BUPYCa Aaep-
HOr0 MONM3AP03a, BbIAENIEHHOr0 U3 MOrMOGLWUX NUYNHOK
HaceKoMOro B COCHOBbIX HacaXaeHusax ToMcKoi obnactu.
Mpenapar BbicokocnewnguyeH U He AeNcTBYET Ha 6NMU3Ko-
poAcTBEHHbIE BUAbI HACEKOMbIX, BKIIOYas ApYrue Bufbl nu-
NUNbIYMKOB, Nyen, wmenei u ap. Tutp npenapara — 4x10°
nonuaapos B 1 mn. Mpumenserca Ans 3awWnTbl COCHOBbLIX
M KeApOBbIX HacaXxaeHuii; pacxop Ha 1 ra — 0,05 n. G no-
MoLbI0 npenapara yxe o6paboraHo 270 Tbic. ra.

Bupuu-TCll - npenapat npoTus ryceHuy cuémpckoro
WeNKonpsAa Ha OCHOBE BUPYCa rpaHyne3a, BbieNEeHHOro
M3 ryceHuy, noruéwmx B o4are MaccoBoro pasMHOXXeHus
B Tyse. lipenapar Bbicokocneuuthuyen n He peicreyer
Ha Apyrue BUAbl HACEKOMbIX U MO3BOHOYHBIX XUBOTHBIX.
Tutp npenapara - 5x10° nonuagpos B 1 mn. Ucnonb3yercs
ANA 3aWuTbl NUXTOBbIX, TMCTBEHHNYHbIX U KEAPOBbIX Ha-
caxpenuii. Cnoco6 BHeceHus npenapara CXo0X C Bbiwene-
peuncneHHbiMu, pacxop npenapataHa1ra-0,3 n

BUPYCBI MOTYT BbI3BIBATH OOIIMPHBIE HITUB00THN, TPUBO/S
K rubesiu CBbILIe TPETH OT 0011Iel YUCAEHHOCTH TIOITY AU I
BpE/IUTEJIEH.

VHUKaJIbHOCTh OaKyJIOBUPYCOB B TOM, 4TO OHH 0Opa-
3yI0T 0c00bIe GEIKOBbIE «Tejla» — MATPUKCHI B BUJE TI0-
JIN3/IPOB U TPAHYJI, KOTOPbIe 3amuinaioT supycuyio JHK
OT BO3ielicTBUS HEOIATOIPUATHBIX (PAKTOPOB CPEIbl. DTH
HeoObIuHbIe GENKOBbIE 000I0YKHU, B KOTOPBIX COAEPIKUTCS
HECKOJIbKO BUPHOHOB — 3PEJIBIX BUPYCHBIX YACTHII, Ha-
CTOJIBKO OTPOMHBI, YTO BU/IHBI B CBETOBOM MUKPOCKOTIE.
(ITocnennee stBISIETCST GOMBINON PEAKOCTHIO [ITIST BUPY-
COB — OPraHU3MOB, YBU/ICTb KOTOPBIE MOXKHO JIUIIb C T10-
MOII[BIO DJIEKTPOHHOI MUKPOCKOIHIH. ) Takas 0cO6EHHOCTh
GaKyJIOBUPYCOB 3HAYUTEIBHO 00JIeryaeT ux oGHapyKeHue
U KOJIMYECTBEHHYIO OTICHKY B OPTaHU3Me XO3sIHA.

W3BecTHO, 9TO TIpU MOTAJIAHUU B MUIIEBAPUTETHHBII
TPAKT HACEKOMOTO OeJIkoBas 000JI04Ka BUPYCAa PACTBO-
psieTcs ToJ AeHCTBUEM IEJOYHON Cpebl KUIMeYHUKA
u nporeosiuTudeckux hepmentos. OcBoboAUBIIMECs BU-
PHOHBI TPOHUKATOT B KJIETKN KUIIECYHUKA, T/l T HAYMHAIOT
pasmuokaThest (baxsasos, 2001).

Y 6aKyJOBUPYCOB HEKOTOPBIX BUOB HEPEIIOHYATO-
KPBIJIBIX, HAIPUMEP PBIKETO COCHOBOTO MHJINJIBIINKA,
MTOJTHBIN TTUKJI PAa3MHOKEHUSI BUPYCa HAUMHAETCS W 3a-
KaHYMBACTCS B KUIIEYHUKE. Y OOJIBIIMHCTBA JKe JAPYTHX
BUPYCOB Pa3MHO’KEHIE TIPOUCXO/INT B iBa aTama. CHavanma
B KHIIIEYHIKE 06Pas3y0TCsl BUPHOHBI, He BKIIOUCHHbIE B 3a-
IUTHYIO OETKOBYIO 000JI04KY, KOTOPBIE C TOKOM TEMOJIMM-
(BI («KpOBM» HACEKOMBIX) PACTIPOCTPAHIIOTCS IO BCEMY
Tesry. PaaMHOKeHUe TIPOJI0JIKAETCS B PA3JIMYHBIX OPTaHaX
M TKAHSIX XO35IMHA C TTOCJIe/IYIOTIM 3aKTI0YeHeM BUPHO-
HOB B O€JTKOBBIE MATPUKCHI. B KOHIIE aTama pasMHOKEHsT

OTeMbHbIA BUPUOH

BupycHas JHK

060n04Ka BUPMOHA

O6Lwas 6enkoBas 060no4Ka

BUPYCa TEJIO HACEKOMOIO IPEACTaBJsieT co6O0i IIPOCTOo
«MEIIoY€eK» 13 MOKPOBHOI KyTUKYJIbI, 3AIOJIHEHHO# CyC-
MeH3Mel BUPYCHBIX YaCTHII, YIIAKOBAHHBIX B OEJIKOBBIE
MATPUKCHI.

Cubupckue uccseoBate i 13 JabopaTopuu HaToJOr UK
nacekombix MCud7K CO PAH BnepBbie mokasajiu, 4To
3apakeHue HACEKOMBIX MOJKET MPOUCXOJUTh He TOJbKO
Yyepes MUIIEeBAPUTENbHDII TPAKT, HO U Y€PE3 JbIXATETbHYIO
cucremy (BaxsanoB u np., 1991). Ilpu sTom peus umer
0 BUPHMOHAX, HE 3aK/JIIOYEHHBIX B OEJKOBbIE MAaTPHUKCHI.
ITOT pe3ysbTaT 03HAYaeT, BO-NEPBbIX, YTO BUPUOHBI
MOTYT PACHPOCTPAHATLCS M0 TEJIY X035iMHA HE TOJIHKO
€ TOKOM TeMOJTUMMBI, HO U 110 CUCTEME TPAaXel 1 TPaxeoJL.
Bo-BTOpPBIX, 4TO 3/[0POBbIE HACEKOMbIE MOTYT 3aPasKaThCs
OT GOJIBHBIX TIPH HEMTOCPEACTBEHHBIX KOHTAKTaX, YaCTOTA
KOTOPBIX B OUare MacCOBOTO PA3MHOKEHMSI MOKET OBITH
OYeHb BBICOKA.

3a reHeTMyeckom MOAHOrOTHOM

Emie ogna unTepecHas 1 moJjie3Hast 1Jisl 4eJI0BeKa 0CO-
6EeHHOCTD GAKYJIOBUPYCOB — X CIIOCOOHOCTD COXPAHSATHCS
B OpraHu3Me BHEIIHe 3[J0POBOTO HACEKOMOTO B CKPBITOM
cocrostHun. Ilpu aToM ymcI0 HHGUIUPOBAHHBIX 0COOeit

Bakynosupycbl MOryT 06pa3oBblBaTb 0CO6bIE 3aLLUTHbIE
o6paszoBaHus — 6eNKoBbIe Karncysbl, cogepxatime
HECKOJIbKO BUPUOHOB (3penbIX BUPYCHbIX YacTuLy).

Ha ¢poTto cnpasa — BypycC agepHoOro nonuagposa
HenapHoro Lenkonpsaaa B 6enkoBor 060M04Ke.
OnekTpoHHas npocseYnBaroLyasi MUKPOCKOMUS.

®oro C. baxsasnoBsa
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JKcnepnMeHTanbHoe
NHULMPOBaHNE K 0”"”_8020/87
BUDYC OHTPONTb — 20%
i i E* CTepununaauuns
NOBEPXHOCTH

OnbIT — 50%
KoHTponb — 20%

[eTtekums ckpbiToro Bupyca metogom MLP

JIn4nHkm Anua

AKTVBALWS BUPYCHOW pennuKaLn CTPecCoM

[méens: [néensb: [néenb:

AkcnepumeHT — 35 %
KoHTpons™* — 5%

Pogutenbckoe nokonexme

9kcnepumeHT — 30 %
KoHTponb — 6 %

[loyepHee nokosnexue |

AkcnepnumeHT— 30 %
KoHTponb — 7%

[oyepHee nokonexue Il

*B Ka4yecTBe KOHTPONA UCMOb30BANCh HACEKOMbIE U3 eCTECTBEHHOI NONYNsALMY, FOe BCEraa NpUCcyTCTBYIOT 0COOU — CKPbITbIE BUPYCOHOCUTENN

MOJKET IOCTUTATD IOJIOBUHBI OT YNCACHHOCTHU MO IATIUN
(baxsasioB u ap., 2002). BoJjiee TOro, B TaKOM COCTOSTHUN
BUPYC CIIOCOOEH TIEPEIaBaThCsl OT MATEPUHCKOIO MOKOJIe-
nus gouepremy (Ilyinykh et al., 2004; Mnbumbix, 2007).

OHaKO /10 KOHIIa e1Ile He TIOHSITHO, KAKUM 00Pa3oM BHPYC
c110coGeH TaK JI0JIF0 COXPAHSTHCSA B OPraHU3ME XO35IUHA, HE
BbIIaBast ceOst IPOSIBJIEHHEM CMIITOMOB Ooste3Hn. Vmeet
JIN 3[IeCh MECTO MHTErpaIusi FTeHOMOB BUPYCa U XO3sIMHA,
T.e. BcTpauBanue Bupycuoit JITHK B macienctBennbiit
MaTepuan xo3sanHa, nnn BupycHag JJHK B aTux caydasx
MPaKTUYECKU «He paboTaeT» 1 PEIUINIIUPYETCs Ha OY€Hb
HU3KOM ypoBHe? V1 ecsin BUPYC BCTPanBaeTCs B TEHOM XO-
3SIMHA, TO KaK MPOMCXO/IUT BOCCTAHOBJIEHUE CITOCOOHOCTH
BHUPYCa K AKTUBHOMY Pa3MHOKEHUIO?

Hexkoropeie 0TBeTHI Ha 3TH BOIPOCHI MCCJIEIOBATESIM
u3 NCudK CO PAH ynanoch mosryduTh ¢ MCIIOTTH30BAHH-
€M COBPEMEHHBIX MOJIEKYJISIPHO-OUOJIOTHYECKUX METO/IOB
Ha MOJIEJIU «BUPYC SIZIEPHOTO TIOJIM3IPO3a—HEMAPHBIN IIIeJI-
KOTIPSiZI> B COBMECTHOM WICCJICIOBAHUN C COTPYAHIKAMHU
HOBOCHOMPCKOTr0 MHCTUTYTA MOJIEKYJISIPHOI GHOIOTIH
u ¢pyngamentasbuoii megunael CO PAH. Hanpuwmep,
66110 0OHAPYIKEHO, UTO BUPYC CIOCOGEH MEPeIaBaThCst
OT TTOKOJICHMUS K TIOKOJIEHHIO HE TOJIbKO Yepe3 IIOBEPXHOCTh
SITTIA TIPY [TPOXOJKIEHUH €T0 Yepe3 TIOJIOBbIE Ty TH CAMKI,
HO W Yyepe3 caMo ero BHyTpeHHee coziepskumoe (VIbnHbIX,
VibsroBa, 2005; Baxsanos u ap., 20096).

OHTOMOMNATOreHHbIE HaKyNOBUPYChl MOTYT
nepenaBaTtbCs OT MOKOJSIEHWNSI K MOKONEHMIO Pa3HbIMU
nytamu. [JoyepHee NoKonieHne MOXeT NHULMPOBATLCS
yepes 060104KY fArLa NPU NPOXOXAEHUN ero

NO MHPMLMPOBAHHBIM MOMOBbLIM MNYTAM CaMKU, a TakXe
HEMnocpeaCcTBEHHO Yepes BHYTPEHHEE COOEPXKNMOE
Arua. 3To ObINIO fOKA3aHO B 3KCNEPUMEHTAX Mo
3KCNEPUMEHTASIbBHOMY 3apPaXXEHUIO HACEKOMbIX BUPYCOM
1 nocnepyoLLern cTepunuaaumm NoBepXHOCTU L.

lMo: (UnbuHbIx, 2007)

JlaHHbIH GaKT SBASETCS APTYMEHTOM B TIOJTB3Y TIPEIITO-
JoKeHrst 06 MHTErpalii FeHOMOB XO3sIMHA 1 T1apasuTa,
OJIHAKO OKOHYATENBHO PEITUTh 3TOT BOPOC MOKHO JIUIITh
MPOBENIEHNEM «HA MOJEKYJISPHOM YPOBHE» JOTIOJTHI-
TEJIBHBIX 9KOJIOTMUYECKUX nccienoBanmii. [larom B aTom
HaIPaBJEeHUH JOJUKHO CTaTh MOJHOE CEKBEHUPOBAHUE
TeHOMa BUPYCa SAIEPHOTO TTOJMH3IPO3a HETTAPHOTO IIETKOTT-
pazna. B aacrosiee sBpems B 6ase qannbix NCBI (Genbank)
MMEIOTCS JTUIIb PaciuPOBKU MOJHOTEHOMHBIX MOCJIe-
nosarenpHOCTel [IHK amepukaHCKIX M30JSITOB BUPYCA,
KOTOpPbIe ObLIN BBIAEICHBI U3 HEMAPHOTO IMIEJIKOIPIIA,
3aBE3EHHOTO Ha CEBEPOAMEPUKAHCKUI KOHTUHEHT OKOJIO
150 et nasan.

MouiekyIsIpHO-TeHeTHYeCKast HHMDOPMAITUS OTHOCHTE b=
HO GaKyJIOBUPYCOB, BBIIETEHHBIX U3 a3NATCKHX TTOMYJISIIIUIA

OauH 13 cnocob6oB BHECEHUS BUonpenapaToB —
onpbICKMBaHWe anueknapok. MNpu Bbixoge n3 anua
HacekoMoe Nporpbi3aeT ero 060104Ky, HEU36EXHO
3apaxaetcs u cnycta 1—2 Hegenu rméHeT. Takown
Cnoco6 06paboTKN O4EHb IKOHOMUYEH, OOHAKO MEeHee
NPOV3BOAMTESNIEH MO CPABHEHUIO C MOTOPU3NPOBAHHBIMU
a3po30JibHbIMK 06paboTkamu. MoaTomy ero
LenecoobpasHo MCMoNb30BaTh TOMbKO B HEOOSbLLMX
NOKaNM30BaHHbIX 04arax Pa3mMHOXEHUSA HACEKOMbIX.
®oto A. UnbuHbIX

HelapHoro mesikonpsjaa, orcyrersyer. [Tonnorenomuoe
cexkBenupoBanme /JJHK azmatckux n3onsatoB BUpyca
1 cCpaBHEHNE TTOJTYYEHHBIX HYKJICOTHIHBIX TTOCIEI0Ba-
TesbHOCTEN ¢ mHbopMaineil n3 6a3bl JAHHBIX O3BOJIUT
OIPE/IEIUTh KOHCEPBATUBHBIE U BapuabebHbIe YYACTKI
Bupycuoii /ITHK. PesyspraThl Takoro anajnsa JOJKHBI
obserants mouck dparmenroB [THK Bupyca B renome
X035I1HA.

[IepBBle MOMEKyIAPHO-TEHETUUECKIE MCCTIETOBAHI
JlaJIn HeosKnjlaHHble peaysisraTsl. OKasasrocs, 4To 3amajl-
HO-CUGUPCKUE H30JISATHI BUPYCA XapaKTePU3YIOTCS HU3KOI
BaprabeJbHOCTBIO TeHA TOJNUIAPUHA, KOTOPBII KOAUPYET
cuHTe3 CTPYKTYpHOTo Gesika BupycHoro marpukca (Bax-
BasoB u 7ip., 2010). ITpu aToM Ha done BbICOKOI KOHCEP-
BAaTHBHOCTH 3TOTO T€HA BUPYCHBIE N30JIATDHI OTIIYAIOTCS
3HAYMTETBHON M3MEHYHUBOCTBIO 110 CBOEH OMOJIOTHYECKOiT
AKTUBHOCTH.

CymiecTByeT TOYKa 3peHMs, XOTS W CHOpHAs, 9TO a3n-
arcKasi paca HEMapHOTO HIEJKOIPSIZIA B 1ieJIoM OoJiee «ar-
peccuBHa» 1O CPABHEHUIO ¢ eBpomeiickoit. [lanbneiimue
paGoThI 10 BbISBJICHUIO B3AMMOCBSI3M MEKLY T€HOTUIIU-
YeCKUM 1 (PeHOTUIIITYECKUM MTOJTMMOPGU3MaMU a3MaTCKIX
U30JIATOB 9HTOMOIIATOTEHHBIX BUPYCOB MOTYT, B TOM YHCJIE,
TMIPUBECTH U K BBISIBIECHUIO TEX TEHETUIECKIX 0COOEHHOC-
Teil, KOTOpble al0T a3MaTCKON «pace» MPeuMyIlecTBO
mepesi eBPOIeCKOI.

eCMOTPSI Ha BMEIATENbCTBO YeJIOBEKA B U3BEUHOE

IPOTUBOGOPCTBO MEK/LY JIECOM U €TI0 BPEIUTE IS

M1, TOCJICHNE HE CAAI0T CBOUX NMO3UInii. UToODI

106UTHCs 3D MEKTUBHOTO KOHTPOJIS 32 YMCJICH-
HOCTBIO MaCCOBBIX BU/IOB, Y4E€HBIM HEOOXOMMO He TOJIBKO
MPOJIOJKATH MCCJIEe/JOBAaHNE eCTECTBEHHBIX MPOIECCOB B
TIOTTYJISATIIY BPEINTEIEl Jieca, HO M KICITOJIb30BaTh HOBATOP-
CKUeE MTO/[XO/IbI U HOBBIE TEXHOJIOTHH JIJISI UCKYCCTBEHHOTO
VIpaBJIeHUS UMU.

Cpeny TakKMX COBPEMEHHBIX HAYKOEMKHUX TEXHOJO-
Uil — co3gaHue TeHHbIX KOHCTpyKIui BupycHoit /JTHK,
YTO [O3BOJIUT YBEJHMYUTH OUOIOTHYECKYI0 9P (HEKTUBHOCTD
Bupyca. M cubupcekie yueHble yke ceJIajii epBble Iiaru
B 9TOM MHOTI00GEIIAIOIIEM HAIIPABICHIH.
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CTOPUS ITON 3aMevaTelbHON HAXOAKHM HAYAIaCh
B 1968 1. CKyJIbITYpHAs rOJI0Ba YeJ0BEKa ObLia
o6HapyskeHa B [1lecTakOBCKOM MOTHJIBHUKE, Pac-
MOJTOKEHHOM Ha TipaBoM Oepery p. Kuist Hemomasre-
Ky ot c. IllecrakoBo (KemepoBckas o61acTh). MOTHILHUK,
OTHOCSIIIUIICS K MECUHCKOMY IMAny mazapckoil Kyiomypol,
COCTOUT M3 JECSITH 3EMJISTHBIX KYPTAaHOB, KOTOPBIE OBIIH
ucce[oBaHbl mpodeccopom KemepoBckoro rocyrapcTBeH-
Horo yHuBepcutera A. V1. MapThIHOBBIM.
B kyprane, rie 6bLTa crerana HaxXOAKa, BHYTPU MO-
TUJIBHOM sIMBI HAXOAMJICST cpy6 B ueThipe BeHia. Ha aHe
cpy6a GOMBIMMMU CKOIJIEHHAMM JIEKANU 00y TIUBIINECST

H. B. OJIOCbMAK

B my3see HoBocubupckoro VIHCTUTyTa apxeosormm

n aTHorpagumu CO PAH xpaHuTCsi CKyJIbATYPHOE
N306paxxeHne My>X4nHbI U3 [PEBHEro rnorpedeHnss —
[TIMHSIHAas1 rosoBa, BHYTPY KOTOPOV HaXo[uTcesl Yepen
0BLbl. O6HaPYXNUTb 3TO y[asioch C MOMOLLbIO METO4a
PEHTreHOBCKOVI BbIYNC/TNTEITbHOM TOMOrpaguu.
PeHTreHoBCKmvi CHUMOK YHUKasIbHOIro 9KcrioHata Obi1
caesiaH Ha Masofo3HOU LU1hpOBOY PEHTIeHOBCKOM
ycTaHoBke B VIHcTutyTe sgepHovi gonsnkm CO PAH
(HoBocubupck)

=

MOJIOCbMAK Haranbs BukTopoBHa —
[OKTOP UCTOPUYECKUX HayK, FaBHbIi
Hay4HbIi coTpyaHMK NHcTuTyTa

apxeonoruu un aTHorpadum CO PAH

(HoBocmbupck).

Jlaypeat NocygapcTBeHHon npemun PO
(2004). ABTOp 1 coaBTOp 6onee

130 Hay4HbIX paboT, B TOM 4ucne

12 moHorpacdwui

KnroveBbie crioBa: Tarapckas Kynetypa,
TECUHCKME NorpebeHunst, FMMnHsAHbIe
rofnoBbl, MUAONOrUsA, PEHTrEHOBCKas
ToMorpadwms.

Key words: Tagarsk culture, Tesinsk
burials, clay heads, mythology,

X-ray tomography

U TIPEeBpATUBIINECS B MeJiKue Kycodku koctu. [lo mpen-
MOJIOKEHITO MCCTeN0BATENEN, 3/1eCh OB 3aXOPOHEHDI
13—15 yenoBek. Y cTeHKN cpyba, B o€ TEPEKKEHHO
JIOKpacHa ChITydeil TIMHBI ¥ HAXO/IUJIACh TJIMHSIHAS TOJIO-
Ba, OBIBINAS], OUEBU/IHO, ACTHIO MOTPEGATHH
KOTOPOII IIPU COKIKEHNN CKJIENIA HUYETO He COXPAHUIIOChH
(Maptsinos, 1974).

VYiKke B IePBBIX MYOIMKAINSAX STOH HAXOAKN OBIIO OTMe-
YeHO, YTO «BHYTPU TOJIOBbI, KaK MOKA3aJl PEHTTeHOBCKUI
CHUMOK, COXPaHUJINCh KOCTH Yeperna 1 UMeeTcst HeGoJIbIIoe

~®oto M.BnaceHko

110JI0€ TIPOCTPAHCTBO, KOTOPOE, OJHAKO, HE COOTBETCTBYET
BHYTpPeHHEMY 00beMY 4YeJIOBEYECKOTrO Yeperia, a Topasio
Menbie ero» (MapTbeiHoB 1 ap., 1971, c. 168). Onxnako
0 MPUHAJIEKHOCTUA Yeperia OBIle HUKAKUX YKA3AHUM He
ObLIT0, a TIIMHSAHBIE CKYJIBITYPHBIE TOJOBBI U3 TECHHCKUX
norpebGeHnii, Kak GbIJI0 XOPOIIO M3BECTHO, JICTUJINCH Ha
YeI0BEYECKUX Yyeperiax.

Bonee Toro, nusBectusiii antponosor B.I1. Anekcees,
HCCIe/JOBABIINI HAXO/KY, OTMETHJ SIDKO BbIPa’KeHHbII
€BPOIEOUTHBII TUTI TJIMHSIHOTO MY’KCKOTO JIUI[A U CIIeJIal
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W3VYATDb, HE PA3PYILAS

BbluncnurenbHas peHtreHosckas tomorpacusa (BPT) — un-
CTPYMEHT ANA NPOBEAECHNA Hepa3pyllalolero uccnepoBaHus
BHYTpPEHHMX napameTpoB 06bexTa. Habop npoekuwii nornowenus
PEHTreHOBCKOr0 U3J1y4yeHuns, NoNy4YeHHbIA B npouecce BpaLieHus
o6pasua, no3sonsieT BOCCTaHOBUTb pacnpefeneHue ero niaort-
HOCTH KaK (PYHKLMIO OT TPEX KOOpAUHAT.
BPT pa3suBaetcsi, npeXxpae BCero, Kak MeTopl pelueHus 3agay
B 06nactun gepexrockonun. Kpome Toro, 3ToT METo NonyYeHus
MHchopMaLumn ABNAETCA NIOA0TBOPHbLIM, a NOJYAC U EAUHCTBEH-
HbIM MYTEeM MHCTPYMEHTanbHOro UCCNEAO0BAHMA YHUKANbHbIX
apxeonorn4eckux 06bLeKToB.
[Ana nccnepoBaHUA KPYyNHOra6aputHbIX apXxeonornyeckux
npeameToB Tomorpac 6bi CMOHTUPOBAH HA 6a3e Manofo3Hol
unchpoBOI PEHTreHOBCKOM YCTaHOBKM «Cubupb>, paspaboTaHHol
B Uncturyte apepHoi cnsuku GO PAH (Hosocubupcek).
B Ka4yecTBe NCTOYHMKA U3NTY4EHNA UCTIONb3YETCSA PEHTreHOBCKMI
annapar ¢ Bpawjalwumes BonbhpamMoBbiM aHoAoM. [leTekTop
npeacrasnser co60i MOHN3aUMOHHYI Kamepy ¢ 2048 He3aBu-
CMMbIMUN NPUEMHNKAMU PEHTreHOBCKNUX KBAHTOB, Ka)XKAbIii — K-
puHoi 0,2 mMm. B xoane ofHOro CKaHupoBaHUs Heo6xoaMMoO
nony4utb Ao 360 npoexkuuit u3y4aemoro o6bLeKTa, YTo Tpedyer
0KOJI0 YeTbIpex 4acoB paboTbl yCTaHOBKM.
Tomorpath no3Bonsietr uccneposarb 06pasubl ¢ reoMeTpu4ec-
Kumu pasmepamu go 300300 Mm> B monepe4yHoOM CeyeHuwu,
C NPOCTPAHCTBEHHbIM pa3pelieHnem 400 mkm.
FnuHAHaA CKynNbNTypHas ronoBa YejoBeKka U3 Tarapckoro
norpe6eHus cTana nepsoi apxeonorn4yeckoi HaxoaKom, uccne-
[I0BaHHOW Ha ycTaHoBKe. OKa3anoch, YT0 B KA4eCTBE OCHOBbI
CKYNbATYPbI UCNONb30BANCSA Yepen 6apana, 4To XOPOLLO BURHO
Ha n306paxeHunsx pasHbixX Npoekymii o6bekta. Kpome Toro, npu
AeTanbHOM PaccMOTPEHMU TOMOrpacthuuecKkux cpe3oB MOXKHO
npocneauTb AaXKe NOCNEA0BATENIbLHOCTb JIENKN roNO0BbI.
IAns uccnenosanus NnpeaMeToB C OTHOCUTENbHO HE6ONbLLIUMK
rabapuramun (no 40x40 mm? B nonepe4yHom ce4eHumn) o6bIYHO
MCNONb3YeTCA YCTAHOBKA Ha 6a3e CTAHUMM CUHXPOTPOHHO-
ro usnyyenus «Tomorpatus u mukpockonus>» (yCKOpuTENnb
B3aMNM-3) UAD CO PAH. CunxpoTpoHHoe u3ny4yeHue obnapaer
HaubonbLiei APKOCTbH B PEHTrEHOBCKOM Auana3oHe, W ero
MCTOYHMK [aeT NOTOK PEHTreHOBCKUX (JOTOHOB, KOTOPbI No
MHTEHCUBHOCTHM Ha 5 NOPAAKOB Bbille, YeM NOTOK OT 06bI4HbIX
PEHTreHoBCKUX annapatoB. B pesynbrarte ygaercs nonyuutb
KayeCTBEHHbIE U306paXKeHns npoekumnii usy4aemoro o6bekrTa
¢ 6onee BbICOKMM NPOCTPAHCTBEHHbIM pa3pelleHNeM u 3a
MeHbluee Bpems.
K. 3. Kynep (HucTutyr sagepHoii ghusnku
um. I'. . byaxepa GO PAH, HoBocnbupck)

PeHTreHoBCKME CHUMKM MNHSAHOW rofIoBbl N3 My3esi
MAST CO PAH cgenaHbl Ha yctaHoBke MLIPY «Cubupb».
®oto E.A. babnyesa n B.B. lNopocesa

(N5 CO PAH, Hosocnbupck)

BBIBOJ[, UTO «IIPU €€ U3TOTOBJIe-
HUU GaHTasuu MacTepa, 0OBIYHO
3aTPYIHSIONIEN aHTPOTIOTIOTUIECKY IO
MHTEPIIPETAIMIO TIOPTPETHBIX N300-
paskeHMt, OBLT TIOTOKEH TIPEMET, TakK
KaK, OYEBUIHO, ITOPTPET BHITIOJTHEH
o yepeny» (KakK BBISCHUJIOCH, OH
OKa3ajics TPaB TOJBKO B MOCITIETHEM
YTBEP:KIAECHUN ).

YTO NOA TAMHOM?

BuyTpu riIMHSHBIX TOJIOB TECUH-
CKUX MYMUI BCer/ia HaXOUJIICh Ye-
JoBeueckue ueperna. OaHaKo, Kak 1o-
Ka3aJI1 aHTPOIIOJIOTU, OHU aOCOJTIOTHO
HE COOTBETCTBOBAJM YepTaM JIUIlA
BBIJIENJIEHHBIX M300paxeHuit. DTu
[JINHSTHBIE CKYJIBIITYPHI HE SIBJISLITUCD
nmoptpeTtamu. [lopTpeTHOE CXOACTBO 1
CaMo JINIIO, KAK TAKOBOE, HE MHTEPECO-
BaJIU COTLIEMEHHIKOB, TIPOBOAMBIINX
norpebanbHble EPEMOHI.

[lesio B TOM, UTO IJIMHSIHBIE TIOPT-
PETHI SIBJISLINCH UAEHTU(PUKATOPAMHI
KOHKPETHBIX JIFOJIEH JTUTIH O1arofapst
TOMY 00OCTOATENbCTBY, YTO Ha HUX
umMesach 0cobas pacKpacka, KoTopas,
BEPOSITHO, TIPU ’KI3HU HAHOCHUJTACh Ha
sutto. VIMeHHO packpacka Jiuia Oblia
CBOCOOPA3HBIM «[ACIIOPTOM», 110
KOTOPOMY MOKHO OBIJIO YCTAaHOBUTh
MIPUHAJJIEKHOCTD YeJI0BeKa K orpeie-
JIEHHOM ceMbe, POy U ILJIeMEeHHU.

CBUIETETHCTBOM 3TOTO OOBIUast
CJIyKaT U MHOTOYKCJIEHHbIE MYMUH,
coxpaHuBIIMeCs B Ileckax Tapuma
(Cunbuzan, KHP). Hanpuwmep, pa-
CKpacKa Ha JINI[aX MY;KUUH 1 KEHIIITH
n3 MormabHnKOB Yepuen, Cybamm
OYeHb MMOXO’KA HA TY, YTO MOKHO
YBUJETh HA TJIMHSHBIX MacKax U3
TarapCcKUX U TAIITBIKCKUX CKJIETIOB
MuHYCUHCKOI KOTJIOBUHBI.

Takum ob6pasoM, TOT daKT, 4TO
YepThI JINIA TJIAMHSIHON TOJOBHI HE
COOTBETCTBYIOT CIIPSTAHHOMY B Heii
yepeny, 0ObIYeH [JIs TOH SMOXU U
KyJsrypsl. Ho BOT TO, 4TO 3TOT Yeper
OKA3aJICS] YePETIOM JKUBOTHOTO....

bapaH Kak CMMBOA

O ueMm Xe TOBOPUT HaAM dYepeln
OBIIbI, YKPBITBIH MO/ ITUHSHBIMU
HOKPOBAMU, M300PasKAIOIIMMHE JIUIIO
yesoBeka? UTo 3TO0 — Ciry4atHOCTH?
A MoxeT OBITH, UMEHHO KUBOTHOE
GbLJIO TJIABHBIM JI€ACTBYIOINM JIUIIOM
JaBHel ucTopum?

J17151 TaKOTO BBIBOJIA Y HAC €CTh BCE
ocHoBaHus. bapan (oB1a) — oi1H U3
HanboJiee MOYUTAEMBIX KUBOTHBIX
apesnoctu. [lepBonayanbHO NMEHHO B
Bu/e bapana (1103/1Hee — B BUJIE Y€JI0-
BeKa C roJI0BO#i GapaHa) n300paskaicst
IpeBHeHMi erumeTcKuii 6or XHyM.

XHyM JIETUJI U3 TIAUHbBE GOTOB U JIO-
neil. B ogHom u3 obpautenuii K 6ory
Oblu Takue caosa: «Tbl cosman Jio-
Ziell Ha roHYapHOM Kpyre. Tbl co3nan
6oros. MeJIKuil u KPYIHbINA pOraThlii
ckort. Twl ipumaenis hopmy BcemMy Ha

cBOEM Kpyre exenHeBHo...» (bemnsa-
eB,1998, c. 24).

Cunranoch, 40 XHYM MOXKET BJIU-
SITh HA Y€JI0OBEYECKYIO Cyab0y. OH ObLI
coz/IaTesieM He TOJBKO Yel0BeKa, HO U
€ero JlyXOBHOTO /iBoiinnKa — Ka.

[Tosznnee ¢ XHyMoM cTaim OTOXK-
necTBIAThL AMona — 6ora Cosnia,
CBSIIEHHBIM JKUBOTHBIM KOTOPOTO
6b11 6apan. CaM AMOH TakyKe HEPEIKO
nszobpaxkasucs B Buje OapaHa WK C
rososoii 6apana. C AMOHOM ObLIO
cBsi3aHo 1 0boskecTBIeHME hapaoHa,
MOYUTABIIErOCST KaK ChiHa (Gora BO
MJTOTH.

Korna Anexcangap Makenonckuii
MOJIYYUJT TUTYJT (hapaoHa, KPetbl oa-
3uca Cusa, rie ¢ VII B. 110 H. 3. Ipo1iBe-
TaJl KyJIBT COJTHEYHOT0 GOora, PU3HAIN
ero 60KeCTBEHHOE TPOUCXOKACHNE
or Amona. Orcioga — uuieM ¢ Gapa-

HbMUMM POTaMU Ha T'OJIOBE BEJIUKOTO
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TAFAPCKUE YCbINMAJIbHULbI

Tarapckasa kynbtypa (VII—IIl BB. 80 H.3.) — ogHa U3 Ha-
nbonee N3y4eHHbIX KyNbTyp BOCTO4HOI YacTh cKuthckoro
MUpa — CTana WMPOKO U3BECTHA Gnarogaps packonkam
Gonee TbicAYM KYpraHoB v CNy4aiiHbIM HaXogKam 6poH30-
BbIX 3NN, BO3PACT KOTOPbIX HACUMTbIBAET Gonee 6 Tbic.
net. Onucanus nepsbIX Tarapckux 6poH3, npoucxoasaLmx
U3 rpabutenbCKUX packonoK, 6binn fanbl ewe U3BECTHbIM
y4eHbim u uccnegosarenem Cuoupu I'. ®. Munnepom B ero
«Mcropuu Cubunpn>» (1760 r.).

Tarapubl Benu KOMNNEKCHOE CKOTOBOJYECKO-3emnepe-
nbyeckoe xo3qiicTso. Mo husnyeckomy Tuny 6oinu espone-
oupaamu, cXxoaHbimu co ckuthamu MpuyepHomopba.
Tarapckas KynbTypa 6bina pacnpoctpaseHa B MunycuHckoit
KOTNIOBMHE U B BOCTOYHOI 4yacTu KemepoBckoli o6nacrtu;
0C006bIii paiioH 6bITOBaHUA TarapcKoil KyNnbTypbl — Y4acTOK
necoctenu Baonb Exuces 6nu3 KpacHospcka. Kynbtypa
nony4Yuna ceoe Ha3paHue no Kypraiam 6nu3 o. Tarapckuii
Ha Exucee u 03. Tarapckoe K tory ot Munycuncka, packo-
naHHbIM Bo BTopoy nonosuHe XIX B. A. B. AHApUaHOBbLIM.
PaHHeTarapckue Kypranbl npeficTaBN[10T co60ii HEBbICOKUE
3eMHbIe HACbINKN C BEPTUKANbHO BPbITbIMM KaMHAMU. Ha
KypraHax — orpaibl U3 MacCMBHbIX KAMEHHbIX NAINT, BHYTPU
HUX pacnonararTcs OT O4HOM A0 WECTH MOk, B KOTOPbIX
noxopoHeHo 1—2 yenoBeka.

C V B. oo H. 3. norpebanbHbiii 06pan mensercs. Yeenu-
4YUBAKOTCA pa3mepbl Hacbinei KypraxHos (Ao 40 m u 6onee
B Anamertpe). Yauwe Bcero nog Hacbinbi pacnonaraercs
oAHa Gonblas MOrunbHas fiMa, pacCYMTaHHAA Ha KO-
NeKTUBHbIe norpe6eHua: n3BecTHa moruna, rge 6bino

3aX0pOoHeHo cTo Yenosek. MoABNAKTCA OrpoOMHbIE apCKue
Kypranbl. GCamblii U3BeCTHbIii — GanbbiK, pacnonoXXeHHbli
B 60 km ot A6akaHa, — pocturan B Bbicoty 30 m.
TecuHcKuil 3Tan CTan 3aBeplialoLleil cTagueil Tarapckoi
KyNbTypbl U NEPEXOAOM K Mocieayoliei TawTbIKCKOM
anoxe (ll—I BB. §0 H.3.) 312 cTagUA NonyYynuna HasBaHue
no nepsomy namsATHUKY — bonbwomy TecMHcKOMy Kypra-
Hy, uccneposanHomy B 1889 r. chmHcKoil 3kcneguuueit
I.P. Acnenuna.

Iins TecMHCKOro nepuofa XxapakTepHbl OrpoMHbIE OfJMHOY-
Hbleé Kypraubl ¢ 3eMMSAHbIMU HACbINAMWU U MaCCUBHbIMM
KaMEeHHbIMW CTEHAMM B X OCHOBAHWM, a TAK)KE FPYHTOBbIE
MOTrUNIbHUKKU, COCTOSAILYME U3 MHOrMX OTAENbHbIX MOrun
(8—100 u 6onee). lpeanonaratot, 4T0 TECUHCKMNE CKNENbI
6bInM POAOBLIMM AU (haMUIIbHLIMU YCbiNanbHULaM, W
B HUX norpe6anoch ot 16 go 200 yenosek.

meHHo B TECUHCKMX CKnenax BnepBble ObINM HaifAeHbl
o6ma3aHHble IMUHOIA TpenaHUpoBaHHbIE Yepena norpe-
6eHHbIX. B pesynbrate nonyyanacb riavMHAHas ronosa, Ha
NIMLEBYI0 4acTb KOTOPO HAHOCUIICS Y30 KPacHOM KPacKo,
n306paxcarowuii, N0 MHEH1I0 HEKOTOPbIX UCCNEe0BaTeNell,
TaTyupoBKY Nu60 packpacky.

Teno ymepwux ocso6oxpanu ot MArKWX TKaHei, KOCTU
CKpennsnu npu noMowmn npyTbes, 06MaTbiBanu Xryramu
TpaBsbl U 06WIMBANYN TONCTOI KOXKEN, TaKUM o6pasom nony-
yanacb norpe6anbHas Kykna.

Cxnenbl B 60NbLIMHCTBE CNY4aeB npefaBanuch oruto. Uero-
KW pacnpocTpaHeHus o6bl4asi COXOKEHMA norpe6anbHOM
Kamepbl 1 ero NpU4nHbI HEM3BECTHbI.

HOJIKOBO/IIA, B KOTOPOM OH U300pakajicsi Ha MOHETax
TOTO BPEMEHT.

C npyroii cTopoHbl, 6apaH ObLI He TOCJETHUM «JTUIIOM» 1
B TPAJIMIIMOHHBIX BEPOBAHUSIX IPYTHUX HAPO/I0B. Tak, B upa-
HOSI3BIYHON CKM(DO-CapMATCKOI Cpeie CYIeCTBOBAT KYJIBT
dapha — 0co60oro 60KeCTBA, BOTIOMIAOIIETO CJIABY, BEJH-
4ue, MOTYILECTBO, CYACTIUBYIO CyAb0Y, yaauy, 60raTcTBo,
BJIaCTh. Ero 300MOpdHBII 00/IMK, €10 CUMBOJI — OOJIBIIONM
U CUJIbHBII GapaH.

CumBoa (hapHa B Buzie GapaHa HallleJ1 IIPOKOE PACIIPO-
cTpaHeHue B cacanuickoM Mpane, naunnas ¢ [lamypa 11,
npasusinero B 309—379 rr. CaM 1mapb HOCHUJT 30JI09EHBII
nieM B Buge Oapaibeii ros10Bbl. VIMEHHO B TAKOM IiLjie-
Me, OJIUIIETBOPSIONIEM MAPCKUil (hapH, n306pakeH Ha
cepebpstroM 6uoge konia IV — Havasma V BB. U LapeBUY
Bapaxpamn.

[Tomo6HbBIE TIpefcTaBAeHUST O GOKECTBEHHON CYTH
GapaHa COXPaHWJINCH Y Psijia CPEHEAZUATCKIX HAPOJIOB.
Bapan ucnonb3oBascs mpu IpoBeieHUN BCEX KUZHEHHO
BaKHBIX 00PSIIOB KaK JKUBOTHOE, 06 Taziaforiee hapHoM, 1
KaK JIBOMHUK YeJIOBEKa.

Tak, y HaMUPCKUX TAIKUKOB OTMEUeH 00bIYail pujiaHust
GapaHy yesoBedecKux 4ept. JKuBoTHOMY, KOTOpPOE TPUHO-
CUJIH B ’KEPTBY TIPU HOBOCEJTbE, CYPbMOIA TIOIBO/IMIIN TJ1a32,
pectutipl, 6pou. Ha Hocy ot GpoBeil 110 BepxHeii ry6b
TIPOBOJINJIN UePTY, TPUAABast MOPie HapaHa CXOCTBO C JIH-
I[OM YeJI0BEKa, a TOJIOBY TO/BSI3bIBAIN YaaMOil n3 6esoii
TKauu. B TakoM o6smube GapaH OJUIETBOPSI YeJ0BeKa
TIPU COBEPTITIEHNT 06psiaa.

Cxosuii 06brvaii CyImecTByeT 1 y SI3TYJIEMIIEB: HA OTHOM
13 TPAJUIMOHHBIX IIPA3THUKOB PAa3bITPLIBACTCA CIICHA
TMpUHECEHNS B JKEPTBY UEJI0BEKA, KOTOPOTO 3aMCHSIET

Tak BbIrNAAeny NoKpbITbie FNHOM Yepena

B TECUHCKOM cknene. [TorpebeHve B KypraHe
HoBbie Mo4ary (MuHycnHckas kotnoBuHa), 1983 r.
®oro u packornku H. 0. KyabmnHa

[MMuHaHas ronoBa u3 LLlectakoBCKOro MorunbHuKa.
KemepoBckas 06n. Packoriku A.U. MapTtbiHOBa.
®oto M. BnaceHko

Gapan. JKepTBeHHOMY GapaHy 3aBSI3bIBAJIM FOJIOBY G0l
MaTepuel, Ha KOTOPOil pUcOoBalu IJia3a Tak, YTOObI ObLIO
MOX0Ke Ha YeJI0BevecKoe nI0. Bapara cOpachiBagu B JIbl-

MOBO€ OTBEPCTUE KPBIMIN 1 3aTEM PE3aAJIN.

Yy IMPUIIAMUPCKHUX TAPKUKOB a’K€ €ECTb CKa3Ka, I'/le pac-
CKa3bIBA€TC:, KaK ITPU COBEPIIEHN U JIOJKHOTO 3aXOPOHEHU A
YEJIOBEKA B MOTMJIY IIOMENAJIN TPYII OBIIbI.

Ho Bepremcs k onmcbiBaeMoit Haxozke. Mtak, B morpe-
0aJbHOM CKJIEIe TarapCKOil KYJBTYPhl BMECTE C JIIOAbMMU
ObLIa MOXOPOHEHA OBI[A, KOTOPOI MPUAAIU YEIOBEYEC-

[pesHeervneTckuit 6or XHym — TBOpeL, 60ros, nogen
1 BCEro CyLLero — naobpaxarcs B Buge 6apaHa nnm
CylLLlecTBa C rofioBor 6apaHa v Tenom Yyenoseka.
lpopucoska no: (benses,1998)
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Ha cepebpsiHon TeTpagpaxme (288—282 rr. Ao H. 3.)
n3obpaxeH AnekcaHgp MakegoHckui

B 06pase ernneTckoro 6ora conHua AMoHa.
lMpopucoska no: (Pandermalis, 1997)

Ha cepebpsiHoM cacaHnackom 6noge

KoHua IV — Havyana V BB. n3obpaxeH Lapesunyd BapaxpaH
BO BPeMs OXOTbl Ha radenen. OH, CornacHo Tpaavuum,

B MapagHOM OfEAHUN U B LUIEME, KOTOPbIN BEHYAIOT
6apaHby pora — CMMBOJ1 LIapCKOW BMAacTu U MOTyLLIECTBA.
lMpopucoBka no: (CacaHugckoe cepebpo. CobpaHune

rocypapctBeHHoro Spmutaxa, 1987, 3 ..
ek P d ) O6pas 6apaHa — HEOTAENUMbIV 3NTIEMEHT KOYEBOM

KYyNbTYpbl MOHIOI0B. ELLle 3HAMEHUTbLIV NyTELIEeCTBEHHMK
H. M. MNMp>xxeBanbcknin nucarn, 4To MOHIOfl MOXET Nerko

(((&)) OTbICKaTb CBOEro 3a6nyameLLerocs 6apaHa B TbICAYHOM
\\\\\S‘({% ) cTafe Apyroro BnagenbLa.
g'.,\ak"w?/ Y MOHIONbCKUX XEHLLUMH n3gaBHa 6biToBana npuyecka,
= O M)& f,;..‘ HarnoMuHaroLLasa pora ropHoro 6apaHa, a B OpHaMeHTe
~ [0 CUX MOp NOMynsapeH MOTUB «6apaHbu pora».
5 &ﬁ\i‘i’ Mpopucoska ro: (Mpxesansckuii, 2009)

lpopucosku BbirosiHeHs! E. LLlymakoBov
(MAST CO PAH, Hosocnbupck)

kuit 06smk. CoryJail, KOTOPBI MBI PACCMATPUBAEM, TTOKA
eIMHUYHBIN, U J100bie 00DbICHEHHST 9TOMY (DeHOMEHY,
6e3yCJI0BHO, OYIyT COIEPKATD B cebe, Hapsijly € 2JIeMeHTa-
MU UCKJIOYUTETIbHOCTH, 3JIEMEHTDI CﬂyqaﬁHOCTH.

B03MOKHO, 4TO TAKUM HEOOBIYHBIM 00PA30M TECHHIIBI
MOXOPOHWJIM MY>KYMHY, TPYIl KOTOPOTO He HAILIN (MyX-
YIHA TPOTIAT B TANTE, YTOHYJ, CTHHYJI Ha UyKOMHE 1 T.11.).
YeJsoBeka 3aMEHIIIO JKUBOTHOE — €TI0 JIBOIHUK, B KOTOPOM
BOIIOTHJIACH €ro ymia. ToIbKO Tak, BEPOSITHO, MOSKHO
6BLITO 00ECTIEYUTH TOCMEPTHOE CYIECTBOBAHUE TOTO, KTO
HE BEPHYJIC.

ApXeosiorn 3HAIT HEMaJIO MOLOOHBIX 3aX0POHEHHMI,
Ha3bIBAEMBIX KeHOMAPamu, B KOTOPLIX OTCYTCTBYIOT OC-

TaHKN 4Y€J/IOBEKa, HO I'/le MHOI'la MOYKET HaXOJAUTbCA ero
CHMBOJIMYECKUI 3aMecTUTeNlb. B KauecTBe ITOCJIETHETO
MOTI'JIO UCITIOJIb30BATbCA U JKUBOTHOE.

EH.[C O/THO IIpeJlnoJoKeHune, rmoyeMy B JJaHHOM CJiy4dae
OBLIO COBEPHIEHO JIOKHOE 3aXOPOHEHNE. Bwmecto sxuBoro
YeJI0BEKa, CMEPTb KOTOPOTO I10 KaKMUM-TO ITPUYNHAM ObLIa
WHCIEHUPOBaHa, OBLIO TIOXOPOHEHO JKEPTBEHHOE JKUBOT-
HO€ — OBIla, MPUHABIIAA 06JIUK 4eIoBeKa. BOBMO}KHO,
I10CJie 9TUX MHHUMBIX TTOXOPOH Y€J/JIOBEK Ha4YWHaJI JKU3Hb
3aHOBO, B HOBOM CTaTycCe.

TOT JPEBHUN TJUHSHBIN TOPTPET YeJ0BeKa, 3a-

raJIKy KOTOPOTO MBI IIBITAJIIICH PA3TajiaTh, BIIOJIHE

BIIVICHIBACTCS B PAMKH MUHYBIIIEH STIOXN 1 KYJIb-

TYDPbI U HE TIPE/ICTABJSETCS CETOIHS YeM-TO W3
Psi/ia BOH BBIXOZISIIIIUM.

CoBpeMeHHOTO YesoBeKa CKOpee MOTYT TOPa3UuTh €T0
CHUMKU, MOJYYCHHBIE C TOMOIIBI0 COBPEMEHHBIX TEXHO-
JIoTUit — oHu (paHTACTUYHBI, UPPANMOHAIBHEL... B aTOM
HEOKUIaHHOM 00pase MPUCYTCTBYET HapajoKcaabHOe
covetanue (hopM, COBMeIIEHNE HECOBMECTUMOTO.

Cam TOro He TI0/I03peBas, IPEBHUN CKYJIBIITOP CO3/AT
CIOpPEATHCTIYECKOE TPON3BE/IEHIIE, KPACOTA U TIOTACHHBIH
CMBICTT KOTOPOTO OTKPBLIKUCH TOJIBKO TEIEPb, IBE THICSTIH
JIET CITyCTSI.

YTo Ke TOBOPUT HaM CETOHS ITO 3aTa[0THO YJIBIOA-
I0Iieecst YAMBUTEIbHOE JIUI0, CKPBIBAIOIIEE KUBOTHYIO
CYITHOCTH? MOKeT ObITh, YTO BHEITHOCTh OOMAaHYKMBA U YTO
JIaTeKo He BCe B HAC — TOJIBKO YEJIOBEYCCKOE. ..

«He uenoBeueckoio peubio
[yagT mycTeiHHbBIE BETpa,
W He ycTanmocTh 4eI0BEYbI0
Hawm BosBemaior Beuepa...
Her, B 3THX MeI/IEHHBIX, THEPTHBIX
[Tpeo6GpakeHbsIX ecTeCTBA —
3asor 6ecCMepTHSI IJIST CMEPTHDIX,
[lepBoHauaThHBIE CTTOBAY.
H. Iymunen
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MPOM [yXOB, SBJISIETCS LEHTPasIbHOM ¢hurypout LuamaHuama. He kaxagbivi MoXeT um ctatb —
171 0COOYI0 «LLAMaHCKYI0 60/1€3Hb>», KTO MpoLLes 06psg NocBsALLeHus B LwamaHbl. OH — n3bpaH-
HUK AYXOB, OH XpeL 1 uenutens. [lorpyxasck B 0c060€ SKCTaTUHECKOe COCTOSIHME, LLiaMaH COBEpLLAET MyTeLLecTBme
BeesieHHOM 1 HaXo[uT Ayxa, CTaBLUEro MPUYMHOM 60/1e3HU HeroBeka. [poucXoauT aTo BO BpeMsi Kama-
aMaHeKvx Mmuctepui. Ho LamaHn3m He orpaHnYnBaeTcs 06psiL0BOV MPaKTUKOM.

BpoHsoBoe nzobpaxeHne Mup-cycHe-
XyMa — He6eCHOro BCcafHvka, CbiHa Bep-
XOBHOr0 60ra XaHToB 1 MaHCH.
O6be3xasn M1p, OH OKasblBaeT
MOKPOBUTENLCTBO NOAAM, U3Ne4mBaeT
OT 60Mne3HeNn, MPUHOCUT yaady B OXoTe
n Ha pbi6anke. VI—VIlI 8., CpegHee
lMpuobse. HoBocnbupckmii rocynap-
CTBEHHbIVI KpaeBeAYEeCKU My3eu

OH BKtoHaeT B ceb51 Lesibivi KOMITIIEKC MUPOBO33PEHHYECKMX MPEACTaBIEHW,
COXPaHUBLLNXCS MPaKTUHECKN HEU3MEHHBIMU C APEBHENLLNX BPEMEH. IT0
KOCMOJIOrn4eckme, ToTeMUCTUHeCcKne, aHUMMUCTUHECKNE U MPoYme BepoBaHUs
0 TOM, KaK ycTpoeHa BcerieHHasi, kKakoe MecTo 3aHUMaeT B Hel Hesl0BEK, Kak
OH CBSI3aH C OKPYXaroLUM MUAPOM.

CornacHo Hanbosee pacrpoCcTPaHEHHOWN y CUBUPCKUX HapO[0B MOAEsH,
BceneHHasi coctout u3 Tpex mupos: BepxHero, CpegHero n HuxHero. Pacro-
JIOXKEHHbIe O[MH oA APYrUM, OHWN COOTHOCSITCSI C HEOECHOW, 3eMHOVI U 104
3eMHOU cghepam.

BepxHuvi Myp HaceseH HE60XXUTENSIMU, reposMU, AyXaMn-xo3sseBamm CTUXUK
U HebeCHbIX 06beKTOB. [TlaBeHCTBYET cpean HUX BEpPXOBHOE 60XeCTBO, TBO-
pev mypa n mogevi. Camm riiogm obutarot Ha 3emrne, B CpegHem mupe. Bee,
4YTO UX OKPYXKaET — JIEC, FOPbl, PEKU, XNBOTHbIE, XUINLLA, OFOHb, JOMALLIHSIS
yTBapb, — UMEET Ayxa-xo3smHa. OH MOXET NMOMO4b HesI0BEKY, Harpumep

B OXOTHN4bEM W/ PbI6OJIOBHOM IPOMbICIIE, @ MOXET U Hakas3aTb ero, ecsiu
TOT 6y[ET OTHOCUTLCS K HEMY 6€3 [O/IKHOro yBaxeHus. [locne cmeptu ogm
rnonagaroT B MOA3eMHbIA HvXKHMA Myup — cympadqHoe 4apcTBo MepTBbiX. OH
3epkaneH CpegHemy: Korga Tam 3uma, B HkHeM — 51eTo, Korga y XuBbixX
JEHb, Yy MEPTBbIX — HOYb U T. 1.

Hyxu BepxHero n HuwxHero Myupos MoryT HaBeLyaTts firogen. Y ecriv nepsbie
HanensoT ux Marm4ecKovi cusiov, crioCobHbI OMOJIOAUTb M [aXe OXUBUTD,
BTOPbIe MPUHOCAT JI[AM Hec4acTbsl, 601e3HM, cMepTb. CracTu OT HUX Mo4
curly nntb wamady. [py nomMoLym CBOEro JIMHHOro Qyxa-rnoKpoBUTess, — Kak
npaswusio, 3To AyLIa HEKOrA4a XWBLLEro LamaHa — OH OTrpassisieTcsl B NoTy-
CTOPOHHWE MUP, YTOObI OTbICKAaTh 3/I0KO3HEHHOIO AyXa, NPUYNHNBLLErO Bpes
4esioBeKy. B cBoeM MHOroTpyaHOM v ONacHoOM 3aHATUM LuaMmaH ronaraetcsi
Ha [yXOB-TOMOLYHUKOB, MPUHUMAIOLUMX OBJTUK XUBOTHbIX, PbI6 MIn NTUL,

M Ha CBOW pUTYaribHbIE NPEAMETbI: 6Y6EH C KOTOTYLLKOW, LLIAMaHCKWU KO-
CTIOM U T. .

«HAYKA 13 nepsbix pyk» yxe nucana o CUOUPCKUX LLaMaHax v Terepb BHOBb
obpaLyaeTcs K 3Tovi TeMe, YT0Obl MOAESIUTLCSA C YATATENISAMU HOBbIM STHOMpa-
uHecKum mMaTepmaioM, NOCBALLYEHHbIM TPaaNLMSaM LLAMaHCKNX NorpebeHmi,
[0 CHX Mop COXPaHNBLUMXCSA B OTAa/IeHHbIX YroJikax sikyTCKOro cesepa, u pac-
cKasaTb O TAaNHCTBEHHbIX «LUarTaHax», lereHgbl 0 KOTOPbIX Obl/in 3anvcaHbl
poccuvickmmu ncenegosartesnsamm B XVII—XIX BB.
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| B.M. KYJIEM3UH
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Kykyuwika-ooHocuuuya u
MYXOMOP-ITPOBOAHMK

11 O/THO SABJIEHIE HAPOTHOMN KyJIBTYPHI He TIOPOSKIaeT CTOTh PAa3HbIX, TOPOi

B3aMMOUMCKJIIOYAIONINX TOYEK 3PEHUs, KaK IaMaHu3M. EMUHCTBeHHOe, B

€M CXOJISATCS BCE yYEHbIE — OTEUECTBEHHBIE U 3aPYOEKHbIE, COBPEMEHHbBIE

11 TIPOTIJIBIX ATIOX, MEUKH, STHOTPAMBI, KYIBTYPOJIOTH, — 3TO B TOM, UTO
ImaMaHu3M Oa3MPYETCs Ha BEpPe B CYIECTBOBAHUE YXOB.

Wcroxn aToi Bephl — B APEBHIX AHNMUCTUICCKUX ITPEACTABICHIUAX, HA/ICIIAIONNX
ZYIIIOH BCe OKPYZKATOIIIe YeTOBeKa IIpeMeThI 1 AByieHMs Tpupobl. Cosnile n JIyna
— 3TO CYTIPYTH, M3-32 BOPKOTHH CBOEI JKeHbI MY3K JIyHa KasKIbIil MecsiIl Xy/eer.
JlepeBbst, Kak ¥ JIIO/H, IEPEIIETIBAIOTCS APYT € APYTOM, TPUG-MYXOMOP CJIC/UT 38
MOBE/IEHNEM UeT0OBEKa, a KYKYIITKa TOHOCUT YeTOBEKY CJI0Ba HeGeCHOTO Gora.

Kno4eBbie crioBa: laMaH, laMaHnam, kamnanuve, 6y6eH, ayxu, laMaHckue atpubyThbl,
KOJIOTYLLIKA.

Key words: shaman, shamanism, shamanistic ritual, tambourine, spirits, shamanistic
attributes, tampon

C paBHUX NOp AepeBbsi
npuYyanMBon opmebl
accoummpoBanuncb

C NOTYCTOPOHHMM
Mupom. Cumtanocs,
YTO B TaKMX MecTax
BCTpeYvaroTcsa Oyxum
MECTHOCTW, BOfbl, FOpPbI.
Mpoxoaa mumo, noam
OCTaBMANN ANs HUX
NOAHOLLEHNS.

Ha ¢boTo — cBsiLLIEHHOE
[epeBo B OKPECTHOCTU
¢. XoHyy Momckoro
ynyca Axkytuu. Mpu
CTpOUTENLCTBE
MEeCTHOro asponopra
XUTENM Nonpocunm

He BbIpy6aTb

ero, N cTpouTenu
BbIMOSTHUIIN UX NPOCLOY.
®oro 0. A. CnenyoBa

CneBa — Monoaomn
XaHTbINCKWIA LLaMaH
ocBavBaeT 6y6eH.
Crapbivi LUamaH
JOJKEH Ha CryX
BbISIBUTb €ro OLLUMOKN.
®oto A. Muxanesa
(1989)

R R

ItoT 6ot — TBOpEI Beero cyimero. O o6uTaeT Ha caMOM
BepxHeM sipyce Heba. TaM Bcera CBETIIO M TEILTO0, IITYMUT
CBeTJIbIN GEPE3OBHIil JIec, TaM HET YePHOTO IBETA, CMEPTH,
Gosiesneil u rosoga. DTOT NpEeKpPacHbll Bepxuuii Mup
COeIMHSIETCA C 3eMJIEH T/Ie-TO JaJIeKO Ha IoTe, Te CTEKAI0T
¢ rop MaJieHbKuMHU pyueiikamu ucroku O6u u Exuncest.

JKuByT B Tex MecTax cTapuk co ctapyxoil. Kamennsim
HO’KOM OHM CTPOTAIOT MAJTOYKH, U3 KOTOPBIX MACTEePAT
JIOBYIIKK Ha 3Bepeit u puib. [lagas B BOLY, CTPYKKH TYT
Ke TIPEBPAIIAIOTCS B PBIO, & CTAPHUKH, OKYHYBIITHCH B BOZLY,
06peTanT MOJOIOCTD.

Huke o reuenmio naunnaercst Cpennuii Mup — o6uTesb
gozeil. B aToM Mupe eHb cMeHsSeTcs HOYBIO, a JKU3Hb
cMepthio. EcTh B HeM uepHOe u 6esioe, 00uMIbHAasT I
W TOJIO/T, 3I0POBbe U GOJIE3HNU, J0OPBIE U 3JT0KO3HEHHBIE
IyXW. DTUM AyXaM YeJIOBEK JOJIKEH JleslaTh TOAAPKH,
a KOMY KaKue — yKa3bIBaeT IaMaH.

Jlamexo wa ceBepe, y 60b1m10T0 Mopst, Cpexnuii Mup
coepnHseTcsd ¢ HIDKHUM — MUPOM TIPEIKOB, MUPOM IO
MOXOBOIT OACTHIIKOM. 3/1eCh HeT BJacTi BepxosHoro 6ora,
3/1€Ch [IPABUT CBOIi 60T, €ro U3BEYHbIN IPOTUBHUK B YEPHbIX
onekaax. B moaseMHOM MIIpe Bceria TEMHO U CBIPO, BpeMst
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[epeBsiHHbIe Naosbl —
LYXU-MOMOLLIHUKM LLamaHa.
Bcenssck B HMX, gywia
LLIaMaHa CTaHOBUTCA Takom
Xe 6eCCMEPTHON, Kak 1 OHW.
®oro A. MuxaneBa (1989)

By6eH — oanH 13 rnaeHbIX aTpnbyTOB LlamMaHa, CpeacTBo
ero obLLeHns ¢ gyxamu. [Nog pyKkosTbio 6y6Ha KpenaTcs
MeTanIm4yeckune nofaBeckn — «MOMOLLHMKM LamMaHa»,
nepefaroLLme CBOMM 3BOHOM ero obpaLleHns K Qyxam.
Bepesosckuii kpaesegyeckmii mysevi (XMAO)

U PEKU TEKYT BCIISITh, 2 BMECTO Gepe3 pacTeT TeMHbIi KeipoBbiii Jiec. YesoBex,
ymepumii B Cpentem mupe, poskaaercsa B HuxKHeM, HO KM3HD €r0 HauWHAET
uATH B 06PATHYIO CTOPOHY, BILIOTH 10 MOMeHTa poskenusi. 1 Torza oH BHOBb
nosipsiercs B CpeiHeM MUPe HOBOPOJKIEHHBIM MJIA/ICHIIEM.

Ecau kombibens st pebeHka cenana u3 6epessl, OH 00peTaeT TOKPOBH-
TesibeTBO BepxoBHoro 6ora. O6 stom goHocut 6ory Kykymika. Eciu kosibi6enn
clIeJIaHa 13 KeJIpa, TO OHA JJIst 4eJI0BeKa, oTipasJistonierocs u3 Cpemtero Mupa
B Husknuii mup. O6 sTOM 110136MHOMY GOTY OKAaAbIBACT rpub-Mmyxomop. Ero
KpacHasl MUISINKA 00beANHsIET CBOIICTBA Y€PHOTO U OEJIOT0 IIBETOB, U MOITOMY
OH MOJKET O0IIATHCsE ¢ OOUTATEIISIMU BCEX TPEX MUPOB.

Ecin B CpeziHeM Mupe BHE3AIHO yMUPAET YeJOBEK, KOTOPbIi He HApyIIal
IIPABIUJI OXOTHI, HE BBICKA3BIBAJICS TIJIOX0 O HOTe UJIU JyXaX, IeJIUICs C OOIIIH-

KYNEM3WH Bnagucnae Muxainosuy —
[OKTOP UCTOPUYECKNX HayK,

npogeccop Kadeapbl apxeosiornm

N UCTOPMHECKOrO KpaeBeaeH st TOMCKOro
rocyfapCTBEHHOro yHuBepcureTa.
Cdbepa Hay4HbIX MHTEPECOB:
3THOrpaduns KOPEHHbIX HapOLoB
Cunbvpn. OpraHn3aTop 1 y4acTHUK

22 aTHOrpadnyecKmx SKCrnegnunii.
ABTOp MHOXECTBa Hay4HbIX U Hay4HO-
NonynsapHbIX paboT, B TOM Yucre

12 moHorpaduin

Ha ¢poto BBEpXy: B. KynemsuH nocne
OXOTbl Ha rnyxaps.
Okcnegnyms 1974 r. k xaHtam, p. KOraH

HUKaMH1 BCEM HeO6XO[[I/IMbIM, TO TAKOI0 4YejIoBeKa IamMaH MoskeT 3 Hukiero
MHpa BEPHYTH O6paTHO Ha 3eMJIIO. I[JIH 9TOr0 OH BCEJISIET B ceOst MyXoMoOpa-
ITPOBOJAHUKA N CITYCKA€TCA B IIPENCITIOHIOO.

010OHBIX BEPOBAHNH, HATIOJHSTONINX CAKPATBHBIM CMBICIOM ITPAKTHKY

ITaMaHNu3Ma, BEJTUKOe MHOKECTBO. TOUHO OCKOJIKM TIPOIILJIOTO, OHU

COCTaBJIIIOT MO3aMKY, B KOTOPOU 3aKJTI0U€H BECh MUP 1 YeJIOBEK B HEM.

bepeskHo, 13 TTOKOJIEHNS B TIOKOJIEHNE, XPAHUT MX TaMSATh TeX, KTO
SKIBET HOTATHIM MPOTILIBIM CBOETO HAPO/Ia: IIaMaHOB, TIPOBHUIIEB, (DOKYCHUKOB,
CKA30YHUKOB U IIeJIUTEJIEH.

Mepen kamnaHvem LwamaH
HarpeBaeT 6y6eH, 4TOObl KoXa

Ha 060[e HaTsHynacb 1 rpoMye
cTanu 3BYyKW, co3blBatoLLme foOpbIX
1 OTMyrMBalroLLme 3MbIX OyXOB.
®oro B.M. Kynem3auHa (1972)
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10.A. CJIENLOB
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Y ceBepHbIX
HaponoB noyvTaHne
COJIHUa, JapytoLlero
XW3Hb, 3aHUMaET
0Cc060€e MecTo.
BcTpeyas ero,
lwamaH 6bet

B 6y6eH, oKponnseT
3eMJI10 KYMbICOM

"

Hopora wamaHa He 06pbiBaeTcsi C OKOHYaHUEM ero 3eMHOro nyTu. OBeHbI
- BEPAT, HTO rocsie CMepTn OH OTripaBJ/isaeTCs Ha BCTpedy C HEGOXXUTENSAMU —
cBeT/bIMy 6oramu avibibl. YT06b1 3Ta BCTpe4a coCcTosisiachk, POACTBEHHUKMN
LuamaHa fpuHOCAT B XePTBY OJIEHEV, CHaPSKalOT HapPTY, CTaBAT HypuUMy —
XKunviye MOKOVIHMKA B Mupe MepTBbIX

Krito4eBble crioBa: norpe6eHne, 3BeHbl, LamaHbl, 06psbl, XXEPTBEHHbLIE ONEHN.
Key words: burial, the Evenks, shamans, ceremony, sacrificial deer

CJENUOB tOpuii Anekceesny —

nabopaHT-uccrnegoBartenb cekTopa 3THorpadum HapogoB
ceBepo-BocToka Poccun MIHCTUTYyTa ryMaHuUTapHbIX
ncenepoBaHuii n npobnemM mano4vmcrieHHbIx Hapopos Cesepa
CO PAH (flkyTck), AMPeKTOp STHO3KOIOrMHYECKOro LieHTpa
KOPEHHbIX Mano4ncneHHblx Haponos Cesepa «[apnaHra».
BbIn opraHnsaTopom Ko4eBOro nareps Ana feTen, B KOTOPOM
OHW 3HAKOMUIIUCh C TPAAULIMOHHBIM YKIAaAoM OfIEHEBOLOB,
1x obbl4asamm n obpsaamu. OnbIT NOJO6HOro NPUOBLLIEHNS
LeTe K HaLMOHaIbHOWM KyNbType CO BpeMeHeM
pacnpocTpaHuIca Ha apyrue pervoxsl Poccum.

Mpapen vccneposatens Erop Cnenuos 6bin nocnegHnM
KHA3LOM IKyTCcKoro poga banpgbl, otey, Coto Yyc Hbykynai —
N3BECTHbIM «6eflbIM» LLaMaHOM

[yxn ropHbIX NepeBasnoB Nosfb3ytTCs 0COObIM
noyTeHMEeM Yy CeBepHbIX HapofoBs. Ha nepesane
BakbIpKbl4aH («CKOMb3KWIA» C 3BEHCKOI0) MOXHO
yBUAETb MOOHOLLEHWUS, OCTaBIIEHHbIE OXOTHUKaMM

1 ofleHeBofaMM: NaTPOHbI, Yepen XXEPTBEHHOro OfeHs,
OCTOB OJfIEHbEN HAaPThI, MOXOXMIA HA AEPEBAHHOIO
npona. CyliecTByeT nereHfa, 4To Ha 3TOM nepesarne
noTepsina CBO MOKNaxy AeBYLUKA-9BEHKa,
COpeBHOBaBLUAsACA B pykogenumn ¢ camum ConHueM.
3a Takoe noBefeHVe OHa 6blna npespatleHa

B KaMeHb. MeCTHOCTb y noaHOXMs xpebTta HYepckoro
Has3biBaeTca [bos1 acatkaH (6YKB.: «OKaMeHeBLUas
JOEeByLLIKa»), U TaM eCTb 60JbLLON KAaMEHb, B KOTOPbIN,
no nerexpe, oHa npesparunacs. Mecto 310 0c060
noymTaeTca aBeHamn. 34ecb HeMb35 FPOMKO FrOBOPUTD,
6UTb KAMHEM O KaMeHb, LUNTb, YTO-HNOYAb MacTepUTb




OTKPBITUE CYBWPK

OTpaneHHble ceBepHble panoHbl KYTUN — YHUKanNbHbIN
B 3THOrpacu4ecKom ninaHe pervoH, B KOTOPOM
COXPaHUAMChb 0b6bl4av 1 TPaanLMK, yKe npekpaTusLumne
CBOe ObITOBaHME B LEHTPasibHbIX panoHax pecnyosnvku.
OpvH 13 Taknx «OCTPOBKOB apxaukun» — noc. byop-Chbicbl
Mowmckoro ynyca AkyTum

JBEeHbl — OAWH N3 KOPEHHbIX MaNoYMCNEHHbIX HapOAOB
Cesepa. OcHoBHast YacTb npoxusaer B Pecny6nuke Gaxa
(fixytna), Xabaposckom kpae, Marapganckoii u Kamuyarckoii
obnactax. YncneHHocTb, COrylacHO NOCNEAHei nepenucu
HaceneHnus, cocraenser 19 242 yen.

JBEHCKMIi A3bIK 0THOCUTCS K TYHIYCO-MaHbYKYPCKOii rpyn-
ne antanckoi cemMbn A3bikoB. B 1931 r. 6bina co3pana
NMCbMEHHOCTb Ha OCHOBE NaTUHCKOro, B 1936 r. — Ha oc-
HoBe pycckoro ancgaButa. B 1990-e rr. crana npoBoAUTLCA
AKTMBHAsA MOJIMTUKA MO BO3POXKAECHUIO A3bIKA U KYNbTYpbl
Hapopaa.

Vcrapeswee Ha3BaHue 3BeHOB — TYHrycbl. PacnpocTpane-
Hue TYHrycckux nnemeH u3 Mpubaiikanba n 3abaiikanbs
no Bocrounoi Cubupn nauanoco B | Tbic. H. 3. Paccensschb,
OHM BKJIKO4MNY B ¢e65 4acTb OKarupoB, BNOCNEACTBUM CaMK
6b1IM YaCTMYHO aCCMMUNMPOBaHDbI AKYTAMK.

C Hayanom KoutakToB ¢ pycckumu B XVII B. ucneiranu
UX CUNbHOE BAMAHME. JBEeHbl ObIIM OAHUM U3 Haubonee
XpUCTUAHU3MPOBAHHBbIX Haponos Cesepa, uyemy cnocobe-
TBOBana aKTWBHAsA MUCCHOHEPCKas AEATENbHOCTb MpaBo-
CnaBHoOli LepKkBu. BmMecTte ¢ Tem y HUX COXpaHANMCD U Tpa-
AMUMOHHDbIE 06bIMau N BEPOBAHUSA: NPOMbIC/IOBbIE KYNbTbl,
NoYMTaHNe AYXOB-X0351EB NPUPOAbI, WAMAHU3M.
OcHoBHbIE TPAANLIVOHHBIE 3AHATUS 3BEHOB — KOYEBOE 0Jie-
HeBOJICTBO, 0XO0Ta, Pbi6OJSIOBCTRO.

No: (npoexr «HAPOJbI POCCHH>, www.narodru.ru)

TPaIMIOHHOI KyJIbType 9Be-
HOB [OrpedabHast OOPSAAHOCTD
3aHUMAeT OJHO M3 [EHTPAJIb-
HbIx Mect. [Tounranue ycor-
Inx, O6H_[eHI/Ie C Uux I_[y]]laMI/I NIeT n3
JIaJIEKOTO MPOLLJIOTO HApO/Ia.

IIpexae y 9BEHOB CYIIECTBOBAJIO
aBa crocoba morpebenns: BO3LyII-
HbII 1 HaseMHbIH. [Ipu Bo3yIIHOM
XOPOHUJIN Ha JIabazax — CIeNUaTbHBIX
IJIOMIAIKAX, YCTPAMBAEMbIX Ha CTOJI-
6ax, IpU Ha3eMHOM — B JI€PEBSHHBIX
skax-cpybax. BosmyniHoe morpe-
GeHre CYNTANIOCh 0OJIeE TOYETHBIM.
ITUM c1ocobOM XOPOHU/IM IHAMaHOB
W cTapeiiimH poja.

B mporecce xpuctuanuzanuu
HEPBBIii CII0CO6 MOCTENEHHO UCYES,
BTOPOH TIperepiies cyliecTBeHHbIE
U3MeHeHns. 3aXOPOHEHUs CTalu
OCYIIECTBJIATBCS 110 0OPALY MHTYMa-
WM, T. €. TorpeGeH s B 3eMie, ¢ CO0-
JIOJ€EHMEM HOPM IPaBOCIABHOTO
00ps1a: OPUEHTUPOBKON 110 JIMHUK
3aIa-BOCTOK, YCTAHOBKOI KpecTa.
HO HpI/I 9TOM HeKOTOpre AJIEeMEHThI
TPaJUIIMOHHOTO 06PsI/Ia IPOAOJIKAIN
COXPaHATHCH.

OZIHI/IM N3 TaKUX 3JIEMEHTOB {B-
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JISIeTCsT uypuma — morpebabHOe COOPYIKEHIEe M3 TPex-
YeThIpex JKep/lell, COCTaBIeHHBIX B (hopMe MUpaMujIbl.
Hamomunas ocTtoB 4yma, OHa CHMBOJIN3UPYET SKUJINIILE
MTOKOIHIKA B MUPE MEPTBBIX.

Korzia-To uypnma BcTpevasach y BCeX IPYIIT 9BEHOB,
HEe3aBUCHMO OT PalfoHa NX TPOKUBAHUS, TETIEPb ee MOKHO
BCTPETHUTH TOJIBKO B OTAAJIEHHBIX YIOJKAX PECIYOJIHKH,
TaM, Ijie COXpaHseTcst ObITOBAHUE IPEBHUX TPAJAUIIUIL.

BuaeHmne «beaoro» wamaHa

[IpmepoM codeTaHms 31€eMEHTOB XPUCTHAHCKOTO TIOT-
pebaibHOTO 00Psi/Ia U TPAAUIIMOHHOTO 9BEHCKOTO MOJKET
cayxuTh 3axoponenue I II. Crenrosa B moc. byop-Cricor
Mowmckoro yayca Axytun. [lo MHEHNIO MHOTUX JKUTEJEH
ceJia, OH GbLJT GEJIBIM, T. €. JICYAIIUM, ITaMaHOM.

PacckaspiBator, 4To nepest cMeptbio laspuia [lerposiy
CKa3aJl CBOEH Iouepn, 9To BUNT, KaK /[Ba YeJ0BEKa BEAYT
JKEPTBEHHBIX oJieHel. OH el Hajl HUMU MOy TUTb,

Bpatba Hukonan n Omutpuia
ChenuoBbl, CbIHOBbS «6enorgs»
wamaHa .. CnenuoBé

a [OTOM 3a IPUYMHEHHOE GECIIOKONCTBO BO3HATPALUTD.
3Has, 4TOo 3a OJEHSIMU B CTOHOMIIE OTHpaBmUiCs ee Opar
Hukosaii ¢ Ipyrom, oHa peIuia 3alucaTb OTIIOBCKIe
CJIOBA B TE€TPAJlb.

[To3sKe BBISICHIIIOCH, YTO CHEIOXO/Ibl HA OOPATHOM Iy TH
HEOXKUIAHHO 3arJI0XJIH. A Be/ib ObLIIM HOBBIE ¥ /IO 9TOTO
pabotrasu 6e3 nepeboes.

HecKoJIbKO Y4acoB IPOMYYHIUCH APY3bs, IbITASACH
UX 3aBECTH, HO Y HUX HUYETO He MOTyYnIoCh. Pelus, 4To
oyt nemkoM, Hukosail eirje pa3 momnbITauCcsa 3aBeCTH
CHETOXOJI — U TOT BAPYT 3apaboTai, OyATO 1 He JTOMAJCS.
O6panoBatHbie, IPY3bsi TPOAOJIKILIIH Iy Th.

Bckope 1M Homajimces Ba J10cst — CJIOBHO HAPOYHO BBILILIN
Ha cepelHy JOPOry W BCTald KaK BKOIaHHbIE. Peuus,
YTO ITO MIAMAH MOCJTAJM UM J00BIYY, YIOKUIH 000UX.
ITo npusnanuio Hukomnas, Hukorza B »KU3HU €My TaK JIETKO
He ox0THI0ch. OH CYIUTAET, YTO OTEIL AT UM MsICO, 4TOOBI
YTOCTHUTH POJCTBEHHUKOB M BCEX JIIO/IEN, KOTOPBIE TPUILY T
Ha €ro MOXOPOHBbL.

Yypuma Ha morune «6enoro»
wawmaHa .. Cnenyosa —
TPaAULMOHHOE pUTyarnbHOe
COOpPYXXeHne, CMMBONMU3NpYtoLLiee
XWUAKLLLE NMOKOWHUKA B MUpe
MepTBbIX.

®oT0 BHM3Y — NOMOCT K 3anagy

OT MOMUJSIbl, HA KOTOPOM MOKOSATCSH
XepTBEHHbIE OfIEHN N CTOUT HapTa
C BelllamMu NOKOWHOro.

lMoc. Byop-Cbicbl Momckoro ynyca
AxyTum

KpecTt noa uypumon

B coorBercTBUM ¢ XpHUCTUAH-
CKUM 00OpsIIOM, B HOTaX yMmeplie-
ro I.TI. CienmoBa GbLT TTOCTaBIEH
BOCHBMHUKOHEUYHBIN KPECT ¢ BepXHEN
MEePEKIAMHON U KOCBIM TIOJIHOKHIEM.
BricoToio B 1Ba pasa BbIlE KpecTa
BHYTPH OTPa/Ibl TAKKE YCTAHOBJIEHO
TPAIIMIITOHHOE PUTYAJIbHOE COOPYIKe-
HHE — YypuMa.

MormibHOe HaArpoOe BBITTOTHEHO
u3 xepaut. [loBepx HUX yCTaHOBJIEHO
etire HEOOJIBIIOE COOPYIKEHUE U3 TPEX
GpeBeH, 10 BU/LY HATTOMUHAIOTIEE CTa-
PUHHOE Ha3eMHOE 3aXOPOHEHHE.

K zamazy ot Mornmsl coopykeH
MOMOCT U3 JINCTBEHHUYHBIX JKePJINH,
HA KOTOPOM IOKOSITCS KEPTBEHHbIE
onenn. OHN yTOXKEHBI B CTPOTOMH
MOCJIe/OBATENHHOCTH: TIEPBHIM JIEKUT
«MaHYUK» — OJIEHb, KOTOPBII IIPOKJIA-
JBIBAET 110 TIyOOKOMY CHETY TPOITY
TSI ULYTIAX CJIEJIOM OJIEHel; 32 HUM
BEPXOBOIl 0JIEHb «y4Yax» C CEIJIOM
U TTOBOJIKOM; MOCJIeJHUM YJIOKeH
OJICHD JIJIST TIEPEBO3KU B 3arpOOHbIil
MUP Beliel ITOKOHHOTO.

Jliist 9THX Beltieil K ceBepy OT JKepT-
BEHHOTO TTOMOCTA YCTPOEH €lile O/InH
rnoMoct. Ha Hem Tak:ke jieskaT oJieHHu,
CTOUT HapTa C BelaMHu OKOWHOTrO
U BCeM, 4TO TpebyeTcst 0JIeHEBOLY
7SI KOYEBOK.
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OcTaHku XepTBEHHOr 0 ONeHs,
Cepsio 1 BeLLM MOKOMHOro 39BeHa
Ha kKnagoéuile c. XoHyy Momckoro
ynyca Akytum

ConspHbIv AMCK 1 AepeBsHHas
KyKna amMaraT — NIPUHaANIEeXHOCTH
wiamaHckoro koctioma. ComnHue
0CBeLLano LwamaHke nyTb BO Bpemsi
ee nyTeLlecTBUs N0 CyMpayHoOMy
HwxHeMy M1py, ¢ NOMOLLIbO
KyKJbl OHa obLuanack ¢ gyxamu

1 OCTasnbHbIMW OBUTaTENAMMN
NMOTYCTOPOHHEro Mvpa.
Kpaesegueckuii Myseii c. XOHyy
Mowmckoro ynyca SIkytim

yy
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OOGBIYHO HBEHBI CKUTAIOT OIEMHKLY
1 JIUYHbIE BEIW yMepInero, cC4m-
Tagd, 4To 1Mocje norpebeHus OT HEero
HE JI0OJDKHO OCTaBAThCsI HUKAKUX CJIe-
noB. OIHAKO B IAHHOM 3aXOPOHEHUN
UMYIIECTBO IIaMaHa OCTaJIOCh B I1e-
gocti. Bo3aMOKHO, 3T0 0COGEHHOCTD
MOMCKOTO [OTpebaibHOTO 00psi/a.

TTo cJI0BaM MECTHBIX JKUTEJIeiH, 1ra-
MaHCKull Gy6eH ¢ KOJIOTYIIKON Xpa-
HUTCS I/Ie-TO JAJIEKO B Topax xpedra
YepcKoro, B OIHOM U3 aMOapoB, Ipu-
Hajuesxkasmux Hexorga Cienmosy.
Tporatb ux, a TeM 6oJIee MOJIb30BATHCS
WMH, HEJIb3S.

[Trubl
npeaocTeperaioT

Uypuma Ha Moruiue CiernioBa —
He elMHCTBEeHHAad B oKpyTe. K ceBepy
OT TIOCeJIKa HAXOJAUTCS elle OJHO
M0I06HOE COOPYsKEHUE. YCTaHOBJIEHO
OHO HA MOTHWJIE HEU3BECTHOTO <«4ep-
Horo» mamana. Ilo cioBam laBpuia
[TeTpoBuya, 9T0 OBLI KPOBOKAIHBIIA
ITaMaH, Tak 4TO OH Jla’Ke 3alperast
JIeTSIM TTPUOJIMKATHCS K €r0 MOTHJIE.

BuyTtpu orpazibl ycTaHOBJIEH 1pa-
BOCJIABHBII KPECT, HA 9TOT pa3 IIec-
TUKOHEUHBIH (¢ BepxHeil 1 OCHOBHO

- ypua Ha MOFAITE HevissecTHOrO
«HepHorogiamana». foc. byop-
Chlchl Moi({;Koro ynyca SIkytuy,

W 2009 .

nepekaaanHamMu). OKOHEUYHOCTH
KpecTa yKpaleHbl pe3bOoii.

Uypuma Takoi ke BBICOTHI, YTO
n kpecT. K KOHIIaM COCTaBJISIONINX
ee JKepIUH IPUKPETLICHDI IePeBsIHHbIE
urypxu nTHIL, TOXOXKNE HA OXOTHH-
YBU MAHKHU YTOK, KOTOPBIMI MECTHBIE
SKUTENIU TIPUBJIEKAIOT 110 BECHE Iepe-
JIETHBIX TITHIL.

laBpusa IlerpoBuy TOBOPUI, UTO
HOTHUILI CIYKAT IPEOCTEPesKeHUEM:
3TO 3ampeTHaAs 30HA M BXOJ CIOfIa
3aKPBIT.

norpebanbHOl 06PAAHOCTH
3BeHOoB MomMckoro yiyca Axy-
THU XPUCTUAHCKME HOPMBI
BIIOJTHE TAPMOHUYHO CcOYeTa-
I0TCSI C TPAAIUTIMOHHBIMUA BEPOBAHMI-
amu. B onHOI MOTUIIBHOI Oorpaje
MUPHO COCE/ICTBYIOT KPECT W UypHUMa.




CesllieHHoe AepeBO. C NEHTOYKaMU-
NopHoLLIeHWAMMN: OKpecTHOCTY '
caXoHyy Mowmckore ynyca Skytum

B anpene 2006 r. B fIkyTcke
coctosncs NepBbIi cbedn 9BEHOB
P®, npn3BaHHbIN 06beOUHUTD
npegcraBuTenen Mano4ncrieHHOro
Hapofa, NPOXMBALLMX B pa3HbIX
paroHax AkyTun, Ha YykoTke,
Kamyatke, B MarapgaHckon o6nacTtu
n XabapoBckoM Kpae. B 3apauu
cbesfa Bxoguna BbipaboTka mep no
COXPaHEHUIO KYNbTYPHbIX TPAANLIMNA
1 06bl4aeB 9BEHOB, 3aLLMTe UX NpaB
N MHTEPECOB.

[loTOMCTBEHHbIV ONeHeBop,
npeacTasnTeslb MOMCK/X S3BEHOB
E.N. Cnenuos obpartuncs K gyxam
3eMn ¢ Npocb6or 6narocnoBUTbL
pab6oTy cbea3na

CuMBOJIBI PA3HLIX pEIUTUH, OHU
SABJIATOTCST BBIPAKEHIEM OTHOMN BEPHI
YeJIOBEKA — B BEUHYIO JKI3Hb.

ITocsie mOXOPOH 2BEHBI HE HOCST
Tpaypa, He MPeIAI0TCS T0JITOH CKOpOm
no ymepmM. M takoe oTHoOIIEHNE
K CMEPTH BO MHOIOM CIOCOOCTBYET
BBUKMBAHUIO MAJTEHHKOTO KOYEBOTO
Hapo/la B CypoBBIX ycjoBusax Kpaii-
nero Cesepa.

Jlumepamypa

Hemopust u kynomypa ssenos. CII6.: Hz0-60 PAH. 1997.
182 c.

Kpusowanxun A.B. Jeenvt. CII6.: Omo-nue uso-ea «Illpo-
ceewenues. 1997. 79 c.

Ha zpanu mupos. Hlamanusm napodos Cubupu. M: UIII]
«Xyooxcnux u knuzas. 2006. 296 c.

B ny6mkaymm ncrnonb30BaHb! (hoTorpaghum aBropa

Matepuan gns ctatbu cobpaH rpuv huHaHCOBOM MOAAEPXKKE
¢goHpa Global Greengrants Fund (CLLIA), gorosop Ne 53-479 ot
04.08.09 n Ne 54-169 o1 22.02.10
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e LLKPOITIAE CABIAPIA
" B.E. BACWIbEB

e

3 B kpaeBefyeckom mysee
c. Aneko-Kioenb cpegHeKonbIMCKOro
ynyca AKyTun XpaHUTCS penKuin
3KCMOHAT: Ly6a carbIHHbax
. nocnegHero wamaxa Nepsoro
KaHranacckoro Hacnera Akytum

Omutpua BattowkmHa — Cyop
oviyyHa (1887—1968). Ha cnuHke
Ly6bl HALLMTO M306paXKeHue opra
C pacnpocTepTbiMU KPbIIbAMN —
CBSILLEHHBIA TOTEM MNIEMEHM, Yepe3
MOAMBILLKV NPOMyLLeHa ANvHHAN

nocsHas BEPEBKa — MOBOAbS,

bIO KOTOPbIX «6enblin»
ArnBaeT 6naropgartb

OJ1bIMCKOIro
JIbHOE 3aXOPOHEHNE LIaMaHCKMM

USIM, B HEM MOrpPebeHb!

TaHKW LUaMaHKu, yMepLLey B OgHY
anugemuvi ocribl XVIIl B. Ctapasce
ViepTesibHYyo 60/1€3Hb, COPOANYM LLIAMAHKN
M MX B KA4eCTBe (heTyLa dMIraT. ABTop
T, YTO B 9TUX MPefaHnsxX OTPaxeHb! peasibHbie
fnanekmx et

PYCCKUIi A3bIK apabCKOe CIOBO «IalTaH» MO0 U3 TIOPKCKUX
s1361KOB. COTJIACHO MCIAMCKOM TPAAWIINH, TANTAH — OJMH U3
JUKUHHOB, 37101 [IyX, IEMOH. B mipotiecce pyccKoi KOJTOHU3AIH
u xprctranuzannn Cubupu maiTaHaMu CTaIu Ha3biBaTh BCE
CaKkpasbHbIE TIPEIMETHI, NCIIOIb30BaBIINECst abOpUTEHAMU B Kayec-
TBe (eTulei, 1yXoB-xpanuresiei poga u nuieMeHn. CyImecTByOT
paspo3Hennble cBesieHus, otHocsuecs K XVIII—XIX BB., 0 Tom,
YTO B WX YUCJIO BXOAWUJN Jla’ke MyMU(MDHUIIUPOBAHHBIE OCTAHKU
BEJINKNX [IIAMAHOB U TITAMAHOK.
B 40-x rr. XVIII B. yuactHuk Bropoit Kamuartckoii akcrieauiiiu
SIxos Jlungenay nucan: «C xocreil [rramana] cockabauBaoT
MSICO M KOCTH COGUPATOT B CKEJIET, OIEBAIOT B TJIATHE KK Y€JI0-
BeKa M OUUTAIOT CKeJieT Kak 60xkecTBo. KOKarupbl moMenaoT
TaKue HapsKeHHbIE KOCTH... B CBOUX 0pTax, nHorga 10—15 mryk.
Ecm kTo-HuGY /b OABEPTaeT [aske HE3HAUYNTETHHOMY MOPyTa- 107
HUIO 9TH KOCTH, TOT BbI3bIBAET 03J100JI€HNE IOKATUPOB... Bo BpeMs
Ty TENTeCTBUS ¥ Ha 0XOTe I0Karuphl BO3AT 9TU KOCTU B HAPTaX, TIPH-
YeM TIPeTHA3HAYAIOT UM JIYUIITe HAPTHI U JIYYIINX CBOUX OJICHEH.
e N ep|71 " r"oposmq— ' s Koria okarupbl coOUpaloTcs IpeANpUHAThL YTO-TO FPAHIM03HOE, OHI
ayRICTapLIVIA HayUHEIA COTPYAHVK VIHCTUTYTA YMAHUTAPHIX Ta/JIAFOT TTPU TIOMOIITH ATUX CKEJIETOB — MOTHUMAIOT CKeJIET BBEPX, 1 €C-
'f‘q_accne,qosaHmn W NPOBIEM ManouMCneHHbIX Hapodos Cesepa il ) b r JIT OH KaJKETCST UM JIETKM, TO 9TO O3HAYAeT OIATONPUSITHBIA HCXO/] X
PAH (SIkyTck). ABTop 60riee 100 HayUHbIX 1 Hay4HO- ) LPEAIPUSTHSL... DTU CKEJIEThI IOKATUPbI HA3BIBAIOT CTAPUKAMU, OJIAPUBAIOT
| noAyNSIpHbIX PaGoT UX JIYYITHUMI MEXaMU U CyKAIOT Ha IIOCTEJN, TOKPBIThIE OJIEHbUMHU IITKY PaMH,
¥l = BCEX B KPYJKOK, Kak skuBbix» (Jlungenay, 1983, c. 155).
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ABe wWankm AAS MAOAQ

B konre XIX B. u3BeCTHBII NCCaEI0BATENh AO0PUTEHHO
KyJsrypbl B. V1. loxebcoH 0TMETUIT UI3MEHEH WS, TIPOU30-
1e/IIre B puTyase 3a HoJaTopa cToeTus. Tak, BeIcylieHHOe
Ha COJIHIIE MSCO ITaMaHa I0Karkpbl UM MEKIY OO0,
a TI0TOM [TOMEIIAJIN €r0 B OT/CJIbHBIX ITajamiax. Tam ke
OCTaBJISAJIU TPYIIBI YOUTBHIX COOAK.

«3arem, — et MoxeabcoH, — OHU IETUIH MEKIY
coboii koctu maMana. [ToacymBami nX U 3aBOPAYMBATIH
B ofexk1y. epen cayKuii 00beKTOM TTOKIoHeHust. Ero Ha-
Ca’KMBAJIN Ha CTBOJI (TYJIOBHIIE ), BRIPE3aHHBIH 113 lepeBa.
[wnm st Hero (st uosa) KaTaH u IBe MANKU — 3UM-
HIOIO U JieTHIO. KadTan mosHOCThIO paciinBasi BLITITNB-
Koit. Ha geper HasieBai 0coOOYT0 MACKY € OTBEPCTUSIMU JIIsT
a3 u pra... Qurypy noMenain B mepejHeM yriy IoMa.
[Tepex npueMoM Uiy cHadasta 6pOCaIN KyCO4eK B OTOHb,
Ziep:Ka MoJa Ha/l IBIMOM. Takoe KopMJleHHe H/I0JIa... CO-
BEPINATIOCH ITepe]] KayKIbiM TipreMoM niutnu» (MoxenbcoH,
2005, c. 236—237).

XpaHusics UaoJ y aeTeil moxkotinoro mamana. Onuna
13 HUX eIlle TPV JKU3HU OTI[A TOCBSIIAJICS B TAITHBI ITaMaH-
ctBa. [lepeBo3unm umona B gepeBaHHOM ke, MlHora,
c006pasHO 06BITAI0 BO3IYIITHOTO MOTPeGEHMS, SITIIK yCTa-
HaBJIMBAJIN Ha CTOJIOAX VJIU JIEPEBbSIX M BHIHUMAJIHM OTTY /1A
(urypy ToJIBKO TIepes OXOTON MJN AANTbHUM ITOXOJIOM,
4TOOBI TTIOTAIaTh 06 MCX0/Ie HAMEUEHHOTO JIea.

Co BpeMeHeM B KauecTBe 00ePEroB FOKaruphbl CTaIN HC-
TOJTb30BATh JIEPEBIHHBIX UI0JI0B. MloXeabcoH oTMevaer,
4yTO K KOHIy XIX B. OHM yKe CKenTUYeCKH OTHOCUJINUCH
K UJI0JTaM ¥ HAa3bIBAJIM UX «ITaiiTaHaMu». Tak, O BIUSTHU-

€M XPHCTHAHCTBA ITOYUTAEMBIH YX MPeaKa MPeBPaTHICS
B CBOII IIPOTUBOIIOJIOKHBIN 00pa3 — 3JI0r0 1yXa, IbsIBOJIA,
caTamy.

TyHrycckme «camnrtaaHa»

B camom xontte 1930-x rT. sikyTckmii aTHOTpad A. A. Cas-
BUH cO6paJ y 9BeHOB (COBPEMEHHOE HA3BAHIE TYHTYCOB)
Bepxosanckoro paitona fAxytun csepenus o catmaana.
Tak onu Ha3bIBATIM MyMUDUIIMPOBAHHBIE TPYTIbI CUIIBHBIX
IIAMaHOB WJIM IIaMAHOK, UCITOJIb30BABIINECS B KaYeCTBe
ob6eperos. [To Bcell BUAMMOCTH, TYHI'YCCKHUE <«IITAlTaHbI»
MOSIBUJINCH B TIOIpA’KaHNe IOKaTHPCKIM.

Worna 910 61N OJIHY TOTIOBBI WK GUTYPKH M3 TPYX-
JIBOTO flepeBa. Torua npoBOAUIICS OO «OKUBJIEHUST:
MI0JTa HATUPATH KYCKaMH CYIIEHOTO YeJT0BEYeCKOT0 MCa,
06MBIBAIIN KPOBBIO JKEPTBEHHOTO OJIEHs], HAEBAJII Ha HETO
HIAMAHCKYI0 OZIEK LY, TaBasi MasieHbkuii 6y6en. OH craHo-
BuJics 00eperoM ceMbr. Ero mounTaiu Kak moKpoBUTEIIst
oxorbl Baifanast u 60s111Ch 00UAETH, TOCKOJIbKY OH MOT 32
3TO HaKa3aTh. XPaHWIN <«IIaTaHa» B KOKAHOM MEIIKE,
KOPMUJIM, OKYPHBAsI JIBIMOM WJIM TIAPOM OT JKEPTBEHHOM
TN,

CBejieHMiT 0 TOM, YTO C HUM TIPOMCXOJIMIIO JIaJIee, COBEP-
mascst in 00Ps IorpedeH st, JOAT0e BpeMsl He ObLIO, TIOKa
B 1995 1. sKUTENb OTATEHHOTO SIKYTCKOTO cesia Asexo-Kio-
€JIb He PacCKasas aBTOPY O TOM, YTO HECKOJIBKO JIET Ha3ajl
OH BHUjlesT Ha Gepery o3epa TPEyTOJbHBIN Cpyd, BHYTPH
KOTOPOTO CHJIeJT TIOCAKEHHBIN Ha KOJT «IIaliTaH».

ATy lIeHHY10 NHHOPMAIINIO HUKAK He Y/1aBaJIoCh ITPOBe-
puth, 1 ToabKO B 2009 T. MpescTaBUIACh TaKas BO3MOK-
HOCTb.

Ha 6epery Omyk-Kioeab

Kurenn c. Anexo-Kioenb pacckaszaiu, 4To B CTapUHY
B 9TOI MECTHOCTH ITPOKUBAJIN OMYKH — TAK OHU HA3bIBAJIHI
aBeHOB. bosbiioe 03epo B 10 KM OT cesla HOCUT Ha3BaHMe
Omyk-Kioesb, 4To o3HauaeT «03epo IBeHa».

Ha ero siecuctom Gepery, Ha MOAYIIKE U3 MXa, sITeJist
U MOPOTIKU W HAaXOAUTCA MOTHUJIA «Imaiitanas. C BUmY
3TO HeGOJIBIION KBaZPaTHBIH cPy6, BTUCHYTHII MEK JBYX
cTapbiX MHeil, 6e3 KOTOPBIX OH JIaBHO ObI pasBaJnICs.
Caepxy ero moKpeIBaeT HaCTUJI u3 kepaeil. [lox nactu-
JoM — Heboublnas norpebanbhas Kamepa (0,45%0,45 M)
C OCTAaHKAaMU YeJIOBEKA.

B oxHOM yriy Jieskat KOCTH Tasa, B IPYTOM — KOCTU
HIDKHIX KOHEYHOCTEH. MekIy HUMU — Yepet, ¢ OTCYTCT-
BYIOIIIEH HUYKHEN YeJTI0CTHIO M OTBEPCTUEM B 3aTHIIIOUHOM
kocTr. I[T03BOHKHM 1 pebpa B OTHOCUTETEHOM aHATOMIYEC-
KOM TTOPSI/TKE PACTIOIOKEHBI Ha MOJTY KaMePhI MEKILY Ta30M
u yepernioM. BepxHiie KOHEYHOCTU U JIOMATKU OTCYTCTBY-
10T. BEposaTHO, MX yHECIN COPOAMYN yMEPIIEro, YTOObI
MCITOTh30BATh B KAUECTBE TATUCMAHOB WM TATaThHBIX
[IPEIMETOB.

Pacriosiokenne 0CTaHKOB TOBOPUT O TOM, YTO Y€JIOBEK
OB TIOTPEOEH B CUSTUEM TIOTIOKEHUH, C CHIIBHO TTOJIOTHY -
ThIMHU K TPyiut Horamu. Cy/Isi 110 JJInHE KOHEYHOCTEl, POCT
ero coctasiisiy He Metee 1,6 m. Jlumom o Gl oOpatieH
K IOTY.

Kpome uesioBeuecknx 0CTaHKOB, B KaMepe OOHapy KeHbI
MOAHOIIEHNUST: KOPOOOK CIIUYEK, CUTAPETHI, 3aBEPHYTHII B
ompry waii. Tax:ke B MOTMIIC HAXOANUTCS A€PEBSIHHBIN KO
CO CTHUBIIIMM KOHI[OM. BTODPOII KOJI CTOUT CHAPY:KU MIPU-

Ha 6epery 03. OMyk-
Kroenb HaxoauTtcs
Moruna «LamtaHa» —
HebOonbLUOM
6peBeHyaTbIn cpyo,
BTUCHYTbIN MEX

[BYX CTapbIX MHeN

N 3aKpbITbIN CBEPXY
HacTUIOM M3 Xepaen.
Heo6bI4HO MarneHbkme
pa3mMepbl norpedanbHomn
kamepbl (0,45%0,45 m)

N pacnonoxeHve
KOCTeW JaroT OCHOBaHue
npegnonaratsb,

YTO 3aXOPOHEHbI

ObIIN OCTAHKM
MyMUPMLMPOBAHHOTO
YenoBeka

croHeHHBIM K cpyOy. Oba Kosa mrockne, y 060oux octpue
He MeHee 2—3 CM, TaK 4TO HACA[UTh HA HUX TPYIl HEBO3-
MOKHO. O6 5TOM K€ TOBOPUT U 1IEJIOCTHOCTD KOIYKKA.
Yaurens ucropun u3 ¢. I639x Broporo Xanramacckoro
nacsera B. 1. Epumos coobuu, 4yto B MecTHOCTH Jl10-
€HCH KOT/IA-TO B OTPAJIKE CUIEJI «IIANTaAH», TPUBSI3AHHbII
CIUHON K AMMHHOMY KoJty. [IpoBepHuTh 3TO HEBO3MOKHO,
MTOCKOJIBKY MOTHJIKA, K CO’KAJICHUIO, HE COXPAHUIACD.

[arapa, OyCWHbI M >KETOHBDI

[Tox mepHOM, MOKPBHIBAIOIINM TI0JI KaMepbl, HANUIEHbI
TpeMeTHI, YKpallaBline HEeKOT/Aa OJeXAy yMepIIero:
JKeJe3Hast pUrypka rarapbl, GPOH30BBIN IHCK € a’KyPHBIM
COJIAPHBIM IJIETEHUEM, TPU JIATYHHBIX JKETOHA C OTBEP-
CTUSIMU U MHOKECTBO OYCHH CUHET0, GeJI0ro U YepHOTO 1Be-
ToB. OUeBHJIHO, BCE TO aTPUOYTHI IMAMAHCKOTO KOCTIOMA:
rarapa Kperuiach Ha CIUHE W IJIe4aX, COJHEYHbIN IICK
BUCEJT Ha TPY/IH, JKETOHBI YKpAIIaai HATPYIHUK, a Gucep
0OMIIBHO TIOKPBIBAT OJIEK/LY W 06YBb.

Ha oaHoM u3 keToHOB M300paskeHa KOPOHA U IIUT
¢ mnamaMu, otueTanBo unrtaerca Haamiuch PFENNING.
Ha sipyroM skeToHe Takoii ke IUT ¢ JINJIUSIME, Ha 00paTHON
CTOpOHE — MPOMIIb MY;KUMHBI B IJTAHHOM MAPHKe, ¢ Kabo,
10 KPYTy MET HAAIUCh JaTkuHeKuME OykBamu. B dhonnax
SAKyTCKOTO KpaeBequecKOro My3esl XPaHsSTCS JIATyHHbBIE
sxetorbl XVIII B., usBjiedeHHbIe U3 NOrpeGeHnst JOIaIu.
/IBa 113 HUX NACHTUYHBI HAEHHDIM.

He wckiroueno, uto ykpareHuii GbiJIo Topasio 6oJblie.
ITo pacckazam MecTHBIX skuTeNeH, 10 Havama 1980-x rr. Mo-
ruJjia v norpeOeHHbIe B Hell OCTaHKU OCTABAIMCH HETPOHY-
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B 3axopoHeHun «LanTaHa» 06Hapy>XeHbl HacTu LLaMaHCKOro obnadyenHus: urypka rarapbi,

COJ'IﬂprIIZ ONCK C aXXYPHbIM NneTeHnem, Tou MOHETbI-XXEeTOHa.
CnpaBa — NoAC WwamMaHa C¢ nogBeckamMu, cpean H1UX COJ'IﬂprIIh OUCK. Myseﬁ apxeorsiornn

n aTHorpagum MAST CO PAH (Hosocubupck)

TBIMU. DTO IOATBEPIKAAET U 3aBeLytonTuii My3eeM MaMOHTA
Wucruryra npukaagnoi axosornn Cesepa I1. A. Jlazapes,
paborasiiuii B To BpeMsi Ha 03. Omyk-KioeJib.

B okpectHOCTH MOTUJIbI He OOHAPYKEHO HUKAKUX
PUTYaATBHBIX coopy:keHMH. Tompko B 60 mrarax x ceBepy
OT 3aXOPOHEHUSI UMEETCs KBA[PaTHOE OCHOBAHUE YyMa
mopdox — 3UMHETO BAPUAHTA JKUJIATIA. DIN30CTh ATHX BYX
00BEKTOB JIaeT OCHOBAHUE TIPE/IOJIOKUTD, YTO OHU COCTAB-
JISLTTA €/IUHBIN PUTYAJIbHBIN KOMILJIEKC, OPUEHTUPOBAHHBII
110 JINHUN CeBEP—IOT.

CTaposKuJIbl cejla PACCKA3asu, YTO B MOJTYKUJIOMETPE
oTciona, y 03. OMYK- YHTYOXTaaX, HAXOJUTCS MOTHJIA €IIe
OJIHOTO 9BEHCKOTO IIIAMaHa, OJTHAKO YKa3aTh ee TOUHOe pac-
M0JIOKEHNE OHU OTKA3AJIUC.

AereHAbl 1 axThbl

[To ciioBaMm ipeKTOpa MECTHOTO KPAeBEIYeCKOTO My3est
.. BUHOKYpOBa, B CTApUHY HaJ[ «IIalTaHOM» ObLI yC-
TaHOBJIEH UyM, a TT0 06€ CTOPOHBI OT HETO B TPEYTOJIBHBIX
Orpajikax HaXOIWIUCh /[BA €r0 TOMOIIHUKA.

Korma omykn mpoes:kaan MUMO, OHU OCTaHABINBAJICDH
Y KOPMUJTH <IMadTaHa», BCTABJISIST MY B 3yObl 3aKKEHHYTO
TpyOKy. TOBOPAT, OH Jlesia 3aTsKKY M IBIM U30 PTa el B
BepxHee orBeperue uyma. Panbiie [imurpuii Minbuy paGo-
TaJI 0JICHEBOJIOM 11 OXOTHUKOM, HO Ha TOM MeCTe «IIaifTaHa»
HUKOT/Ia HE BUIEI.

Cenbcknii koneson B.C. BybGakun pacckasai, 4to B
1960- x rT. BUIEsT Haca)kKeHHOTO Ha KOJ «Imaiitanas. Kou
[IPOXO/IVJT Yepe3 OTBEPCTHSI B TO3BOHOYHBIX KOCTSIX U BThI-
Kasicst eMmy B uepert. Qe bl Ha <1uaiitatnes He ObLIo, JIUILb
KaKHe-TO JIOXMOTBsI. JIMIoM OH OBLT 06pallieH K foTY.

Cam By6sikun apyskui ¢ aerckum imamanom H. . Coern-
110BBIM. ET0 ToxXopoH™In okosio 03. /[papxaraax, B MECTHOC-
T Jlaitbuina. Korna Bybskus GbIBaeT TaM, KODMUT OTOHBb,
IIPU3BIBASI CBOETO IpyTa 1o MeHn-oT4ecTBy. [1o ero cioBam,
rurmHo3 MmamMana coxpansercs 300 set. OH 10 cux mop yyBc-
TBYET CUJTy IIAMaHa.

BriBummit mupextop kpaesemdeckoro myses B. /I, Batiom-
KuH coobmm, uto B 1981—1982 rr. k Hum u3 JKyTCcKa mpu-
esskan apxurextop Cepapum bangepos. OH-TO 1 packonas
«maftana». baromkua moMmuut (ororpaduu, KoTopbie
eMy TokasbiBas baumepos. Ha HUX GbLTH BUIHBI KOCTH
BHYTPHU TPEYTOJILHOTO cPy6a, a ToJI0BbI He ObLI0. Biaaaumup
JIMuTpueBud cKa3aj, 4To JKU3HD aPXUTEKTOPA TIOCJIE 3TOTO
He cyoknmack. OH CUMTaeT, ero PaHHAs CMepTh BbI3BaHA
MECTbBIO «IIIaiiTaHas.

B apmumucTparu [lepsoro Xanranacckoro Haciera Ham
nokasajiu KHury skypHasucra B. E. Bunokyposa, B koTopoii
OKa3aJiach OJTHA MHTEPECHAs JIeTCH/IA.

Korzma-To 1aBHO a1uieMust OCIbI UCTPEOIIIA HOYTU BCEX
oMyKOB. HeCcKOTbKO BBIKUBIINX CITOKUIIN Y BOIBI TPYTIBI
CBOMX COPOAINUEii 1 yILIH, 3a6paB ¢ co60ii Tesia TPeX KeH-
muH. OHM UX BBICYIINJIN, IPEBPATUB B (GeTUIIN 3MI2IM.
C ¥X TTOMOIBIO OHM HA/ESAJNCDH CITACTHCH OT CTPANTHON
60JIe3HM, O/IHAKO, YOEANUBINUCH B 6ECCUTMN HI0JIOB Mepe]l
OCIIOH, OCTaBUJIM MyMUU Ha Gepery, HOCaAUB B TPEYToJib-
HBIE OTPAJIK.

W3 Tex MOTUJT COXPAHUJIACH TOJIBKO OJfHA. A OMYKH Tie-
pecemnch B TyHapy Ouoeps. Ha pybesxke XIX—XX BB.
OTTy/la TPYKABI TIpHe3skai mamMan Hoykyaauaan ouyyH,
4TOOBI TIPOBECTH 0OPsA GJArOCTOBEHUS [yXOB CBOUX
ctapmux TeTok (Bunokypos, 2008, c. 22).

TrOJIOCKOM CTAPUHHON JIETE€H/IbI, CKOPee BCETO, U SIBJISIETCST MOTUJIA
ta 6epery 03. Omyk-Kioesb. [ToxopoHeHHDBII B HEll «IaTaH» —
yMepIasi OT OCIbI HBEHCKas MaMaHka. Bo3aMOKHO, 3T0 Oblia a1H-

nemMust 4epHoi octibl 1782 .
N3BecTHO, UTO cTapblie apaHTachl (MOTHIIBHBIE TTOMOCTHI ) MOTYT CTOSITD JIO CTa
Jqet, a B yenosusx Cesepa u 6osbiie. Ecau B konte XIX B. ciofia ipresskaiii
COpOINYY TAMAHKW, TO OHU MOTJIM MTOIPABUTH MOTUJIKY, TIOCTABJIEHHYIO €I1le

B TIPE/IBI/LYTIIEM BEKe.

KocBeHHBIM ZI0Ka3aTeIbCTBOM TOTO, YTO MOTMJIA OTHOCUTCS K IOXPHCTUAHCKO-
My nepuoay uctopuu Axyrun, 1.e. 1o koumna XVIII — nagana XIX B., aBrsgercsa
oTcyTCcTBHE KpecTa. MaJbie jke pa3Mepbl KaMepbl 1 He0OBIYHAST 11038 KOCTSIKA
HaBOJISIT HA MBICJIb, YTO 3aXOPOHEHBI OCTAHKH HEKOT/Ia MyMUMDUITPOBAHHOTO
yesoBeka. COJHEYHBIN AUCK U OPUEHTHPOBKA «IIaliTaHas Ha IOT YKa3bIBAIOT
Ha ero ¢Bs3b ¢ KyJasToM COJIHIIA, YTO OTPHUIIACT BO3MOXKHYIO IPUHAIJICKHOCTD
YMEPIIEro K TAK HA3bIBAEMOMY <«YEPHOMY» IITAMAHCTBY.
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Caxa cuuTaloT, 4To AyLua NoKonHuKa
OTNpaBnseTcs B 3arpo6HbI

MUp BEPXOM Ha KoHe. Cnepys
CTapuHHOMY 06bI4ato, yxoasLlemy
KOPHAMW B OPEBHETIOPKCKYHO 3MOXY,
Xutenu c. Aneko-Kroenb 1o cux

nop 3abmBaloT Ha MOXOPOHax
XKEPTBEHHbIX NOLLIAAENn, a nx ronosbl
W KOMbITa BELLAKOT Ha AEePEBbAX
OKONo Knagéuwa. Monosbl nowwagen
OPWMEHTUPOBAaHbI HA BOCXO[ COJHLA,
B CTOPOHY MECTOXMTENbCTBA
CBETNbIX 60XECTB avibibl. [epeso,

B [AHHOM Cry4ae NIMCTBEHHMLA,
BbICTYNaeT CBA3YHOLLNM 3BEHOM
MEeXIy MMpamu, «4oporom»

B MOTYCTOPOHHUIA MUP

Pa6ota BbinosiHeHa B pamkax
lMporpammel lNpesungnyma PAH
«UlcTopuko-KynbTypHOe Hacneame

M OyXoBHble LeHHocTu Poccun», 6510k
«[lyxoBHas KynbTypa caxa: Tpaguymm,
COBPEMEHHOE COCTOSIHUE U MepCreKTUBbI
pasBuTus»
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[Monynsapusayusi Hayku ecTb [eso
B BbICLLUIEV CTeneHn cepbeaHoe!
. E. WypoBckuii

YHuKanbHas gevcTsyoLLlas Mogenb napoBov MawmnHel . Yatra.
[MonuTexHn4eckui My3eu, OTAEs S3HepreTnku

lMonntexHndeckuii My3evi B MockBe — HaynoHasibHbIV My3€er UCTOPUN HAYKN U TEXHUKWU, OAMH U3 CTapeyiLLNX HayYHO-
TEXHUYECKUX My3€e€eB Mupa. Ha rnpoTsxxeHun ceoero 6osee Yem 137-71eTHEro CyLLeCcTBOBaHWUS OH HE pa3 CTaHOBUIICS
CBUAETENIEM BaXXHEULLNX UCTOPUHECKUX U MOSIMTUHECKNX COOLITUN POCCUMCKOM XU3HW, (DyHAAMEHTAasTbHbIX HaYYHbIX
OTKPbITUU, BCTPEY C 3aMedaTesibHbIMU JII0AbMU. [TOSIMTEXHUYECKMI CErO[HS — 9TO OOJIbLLIOV HAY4YHbIV KOMITIIEKC,

B KOTOPbIV Hapsigy ¢ 6oratou My3eviHoV Kosniekymen, HacqnTbiBarolyevi 6osiee 100 TbiC. eauHUL, BXOAUT OBLUMPHAs
Hay4YHO-TeEXHUYecKas 6ubmoTeka v LieHTpasibHbIv IeKTopuii. B MHOrOYMCIEHHbIX 3aax My3€esi pa3BepHyThbl
SKCo3nLMM 1o aBToMaTuKe, METPOJIONN, BbIYUCITUTE/IbHOM TEXHUKE, (oU3UKE, XUMUN, MUHEPalbHO-ChIPbEBbIM
pecypcam 3emnn, MeTannyprum, SHePreTuke, TPaHcrnopTy, KOCMOHaBTUKE U APYIrM OTPaC/IsM 3HaHWUS

|
j

OJTMTEXHUIECKIIT My3ell — iepBoe myOInuHoe yupeskaenne B Poccun,

KOTOPOE M3HAYAIBHO CO3/1aBAIIOCH /7S] TIOMY TSI PU3AIINY HAYYHO-TEXHU-

YeCKUX 3HAHUI CPeiu MUPOKUX cJloeB HaceseHud. Ves ero Bo3HUK-

HOBeHus poauiach B 60-e rr. XIX Beka, B a110xy pepopm Aekcanapa
I, korzia B pesyJibrare MPOBOAMBIINXCS B CTPaHe MPeoOpasoBaHUI HACTYTINIA
HeKoTopas Jubepaausalusa oOIeCTBEHHON JKU3HH, T03BOJUBINAsT PA3BEPHYTh
CBOTO JIESITETHHOCTH MHOTM HAYYHBIM COOOTIIECTBAM.

B 1863 1. mprt MocKoBCKOM yHUBEPCHUTETE OBIITO yupeskaeHo ViMmepaTopckoe
0011IeCTBO JII0OUTEIEN eCTeCTBO3HAHSL, AHTPOIIOJIOrTHY U aTHOrpaduu. [naBHOit
3a/1aueil ero OCHOBATENM CTABUJIN HE TOJIBKO COJIEHCTBHE HAYKe, HO U PACIIPO-
CTpaHEeHWe CPe/Ii HaCeJIeHUs eCTeCTBEHHO-HAYYHbBIX 3HAHWI. OHU BBICTYITUIN
C MHUIUATUBOM co3/anusi B MOCKBE JOCTYITHOTO MTPOCBETUTEIHCKOTO MY3€es,
MIPU3BAHHOTO «CJIYKUTh JIJIST HAPOJIa HATJISIHOIO TEXHUUYECKOTO IITKOJION 110 BCEM
OTPACJISIM TIPOMBITIIJIEHHOCTH 1 110 TIPUJIOKEHUIO K HUM HAYKH», «CO/ICIICTBOBATD
PacIpOCTPAHEHUTO CBEIEHII MEKLY HEOCTATOYHO OOPA30BAHHBIMMU KJIACCAMM»
(ConoBbes, 1872, c. 134).

Jlist Hauasta 6b1710 perieHo poBectr B Mockse [ToMTeXHUUECKY 10 BHICTABKY,
KOTOpast GbI 03HAKOMHIJIA POCCUICKYO OOIIECTBEHHOCTD ¢ HANOOJIEE TIEPEIOBBIMU
HAYYHBIMU 1 TEXHUYECKUMU UJIESIMI, CAMbIE JKe HHTEPECHbIE OKCIIOHATHI COCTA-
BUJIM OCHOBY OYAYIINX MY3€HHBIX KOJIEKITHI. JTa Uest BCTPETUIIA TOPSTUYIO
MOJIIEP’KKY CO CTOPOHBI BJIACTEN M MPEAIPUHUMATENBCKUX KPYToB MOCKBBL.
[IpoBenenne BoicTaBKHU mpuypounan k 200-1etnio co ausA poxaeHus Ilerpa
Besnkoro, 4To6b1 06€CTIEUNTD € TIOKPOBUTETBCTBO CO CTOPOHBI IIAPCTBYIOIETO
JIoMa.
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CEMEHOBA Onecs BnagnmupoBHa —
CTapLUNA HAYYHbIA COTPYAHVK,
3aBefyroLLas n3o6pasuTenbHbIM (POHAO0M
®depepanbHOro rocyaapcTseHHoro
yUpexXneHus KynsTypbl
«[lonnuTexHn4ecknin Mmysen». Hay4Hble
VNHTEPECHI: UCTOPUSA TEXHUKW, NCTOPUSA

KnroyeBble crioBa: NCTOpUA HAYKN N TEXHUKU, NMPOoCBeELLeHne, nonynapusauns 3HaHWUN,
MonuTtexHuyeckoro My3esd

ncropus MNonUTEXHNYECKOro My3es, SKCNo3ULMK, KONNEKLN.
Key words: history of science and technology, education, knowledge popularization,
history of Polytechnical museum, expositions, collections
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Jletom 1872 r. B camoM IeHTpe
MocKBBI, Kak OBITO 3aMHUCAHO B TIPO-
rpamme, «B Kpemiie v 0K0J10 HETo, 1o/
YMOJIKHYBITUMU OOMHUIIAMU IpeBHEN
3aTUTHI BBICTABUJIIICH TPOM3BEICHNS
Tpyaa». O61Ias mIomaab MaBuIbO-
HOB, 3aHABIINX Tepputopuio Manexa,
AJIeKCaHPOBCKOro cajia U Habepesk-
Hoit MockBbl (Brosib KpemieBckoit
CTEeHBI 10 MOCKBOPEIIKOTO MOCTa),
cocraBmia 20 ra. B nux pasmectuin
CBOIO MPOAYKINIO 0koJo 10 Thic.
OTEYECTBEHHBIX U 2 THIC. 3aPyOeKHBIX
aKkcmoHeHTOB. [loceTutensamu BbI-
craBku crajin 750 ThIC. YeJOBEK, YTO
TIPEBBICUJIO BCE TOT/IAIITHEE HACEIeH e
MockBbl.

BrictaBka nmesia TpaH/IMO3HBIN
ycnex. OHa cTana SIpKuM coObITHEM
He TOJBbKO POCCUNCKOM, HO M MEXK/TY-
HapoHOU sku3HwU. [Tocsie ee 3aKpbITHS
Komuter oro6pain nanboJiee uurepec-
HbIE 9KCIIOHATBI /7T OTKPBIBAIOTIETOCS
Myses MpUKJIaIHbIX 3HAaHUT — Gy/1y-
mero IlomuTexuuueckoro myses.

«...ABOPLOM CMOTPUT
M He AULIEHO
OPUTMHAABHOCTM

3eMJTIO TI0/T CTPOUTEIBCTBO My3est
B camoM 1teHTpe MockBbl, Ha JIyOsiH-
CKOI TIJIONA/IN, TTo’KepTBOBaa Moc-
KOBCKas ropoackas /lyma. 3manue,
MIPOEKT KOTOPOTO COCTABUJT U3BECTHDII
apxutektop . A. MonurerTH, cramo
O/IHUM M3 TepBbIX B Poccun 3pannii
0011[eCTBEHHOT0 Ha3HAYECHUS, OT/eJIKA
KOTOPOTO BBITIOJIHEHA B «PYCCKOM
ctuses. «[IbImHo, KpacuBoO, IBOPIIOM
CMOTPUT U HE JINIIEHO OPUTHUHAJIb-
HOCTH...», — TaK BOCTOPKEHHO OTO3-
Bajcsa 0 ero dacajse UCKyCCTBOBE]
B. B. Cracos.

CTpouTerbeTBO My3€HHOTO 3/IaHS
B 001I1eil CIOKHOCTH TIPOIOJIKAIOCH
32 roja, Bi1oTh 10 1907 ., Korma ObL1
3aKOHYEH MOCTeHIH KopIyc ¢ boirb-
moi ayautopueit. OgHaKO ABEPU
1t mocetutesieit Iomurexanueckuia
otkpbLn yxke 12 nexaGpsa 1872 r. (Bo
BpeMeHHOM TmoMmelnenun Ha [Ipe-
YUCTEeHKe). JTOT JIeHb U CUYUTAETCS

Tosapuis MNovernoro lMpeacsaarens
Bl MOCKBY,

wropiii £dnmornys
TF -ﬂb’panfuiﬁ.

Tosapvwy npegcenatens Myses npuknagHbIX 3HaHWUN
(Bnocnepcteumn MonMTeEXHMYECKOro My3est) — 3BECTHbIN PYCCKUIA
reosior, NepBbIr Npe3naeHT VimnepaTtopckoro obLecTsa niobutenemn
€CTEeCTBO3HaHUs, aHTPOMONOrnn 1 3THorpadun

"puropun Edmmosuny LLlyposckuin (1803—1884)

oUIMATHHON 1aTON OTKPBITHS My3€esl.

[TepBast aKCMO3UITS COCTOSATA U3 AEBATH OT/EIOB: TEXHIYECKOTO,
MPUKJIAAHON (PUBMKHU, TPUKJIAIHON 300JI0TUH, CEIbCKOXO3SHCTBEH-
HOTO, apXUTEKTYPHOTO, y4eOHOTO, TOPrOBOTO MOPEXOICTBA, TypKe-
CTAHCKOTO, TOYTOBOH TexHUKU. C caMoro Havaja PyKOBOZCTBO My3est
NPUAABAIO OOJIBIIIOE 3HAUECHHE PA3bCHEHHIO KOJUIEKITUH, TPOBEIECHNIO
Pa3HOTo PO/ia KyPCOB M JIEKIINI, Ha KOTOPBIE MOTJIU TIPUUTH BCE JKea-
forre. Ouenn 66icTpo TTosmuTexHIIecKmit 06pest oMy JITPHOCTD.

PykoBoAMTENSAME OT/IEJIOB U HAYYHBIX JJaOOpaTopuil Mysest ObLIN
MHOTHe 3amevaTenbuble yuenbie: A. C. Bmagumupckuii, A.T. Cro-
getos, K. A. Tumupsses, H. E. JKykosckuit u ap. Vimenno 3xecsh, B
[MonmuTexHnueckoM, BIIEPBbIE 3arOPeJIach «dJIEKTPUUYECKAsT CBeua»
S60uKoBa 1 JaMiia HakaauBauus JIOAbITMHA, 3/1eCh MTPOBOAUINCH
9KCIIEPUMEHTHI TI0 TIepeiave 3ByKa Ha PACCTOSTHUH TI0JT PYKOBOJICTBOM

cBeT» MOCBSALLEHa UCTOPUM CO
YHbIX OHapen, KEPOCUHOBBI

OB: [lyroBOW
34, namMnomn
€HVe pycCcKui

oV Yukanesa, aNeKTPUYECKON C
anuBaHusa Jlogbirnna. flate

KTpoTexHuK A. H. J1of
-—

115

MarHutoanekTpuyeckas
MaluuHa Knapka —
OfHa 13 NepBbIX
OMHAMO-MaLLVH,
KOoTOpas morna
paboTaTtb U Kak
reHepartop, 1 Kak
aneKkTpoABUraTenb.
AHrnns, 1836-1845 rr.
TNonntexHn4eckuii
My3ev, otgen
SHepreTuku
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IT. M. Tony6urkoro, JKyKOBCKUI TOKIaAbIBAT O «HOBBIX
WCCITEIOBAHMAX O JIETAHUN», 3/1€Ch 00CY/KIAICS BOMPOC
06 ocBoeHnn CeBepHOro MopcKoro myTH.

[Tocne «pasrpomas B 1911 r. MockoBcKoro yHuBepcureTa
MHOTY€ y4€HbIe, BBIHYKJIEHHbBIE €r0 MOKUHYTh, CMOTJIN
MPOOJKUTh CBOK HAYUYHYIO U JIEKIIHOHHYIO paboTy
B [losmmrexamueckom mysee. Cpenn vux K. A. Tumupsizes,
I1. H. Jle6enes, B.11. Bepnanckmii, H. A. ¥Ymos, H. /I, 3e-
smHcknit, C. A. YanipIruH.

boAblwaa ayantopus

HoBpril pazmax mpocBETUTENbCKAS MEATETHHOCTh MY-
3es obpesia ¢ oTkpbiTreM B 1906 r. Bojbinoi ayauropun.
Paccunrannaga na 900 mect, ona 6bl1a cHaOKeHA BCeM
HEOOXOIMMBIM /LTSl TPOBEAEHUS TTyOJIMUHbBIX JTEKIIHit
U IeMOHCTpaIuu onbIToB. OUeHb YIaYHOW ayaUTOPUS
OKa3ajach M B aKyCTUYECKOM IIJIAHE, TAK YTO BCKOPE OHA
CTaJIa TJIABHBIM JIEKITMOHHBIM 32J10M MOCKBBI.

B neit npoBoanuch usBecTHbie Ha BCIo MOCKBY BOC-

KpecHbIe «00bsICHEHNS KOJIEKInii» Mmy3sest. Tak, B 1907 r.
C MHTEPECHO JIEKITNEN 371eCh BBICTYITUJ MOJIOON (DU3UK,
co3/aTesb AJMEKTPOHHO-TyueBoil Tpy6ku B.JI. PosuHr,
aB 1909 r. Bosbnag ayautopus npuHUMaga KpymHeii-
1rero yueroro-6uosora V. V1. MedHHUKOBa, BEPHYBIIIETOCST
M3-3a TPAHWIBI TIOCJe TpUCykaeHuss emy HobeneBckoii
IpeMu.

Hauvano XX B. 03HaMEeHOBAJIOCH PAaCIBETOM XYZ05KECT-
BEHHBIX U JIUTEPATYPHBIX TEUCHUIT B PYCCKOM UCKYCCTBE.
CuMBOUCTBI, HYTYPUCTBI, AaKMEUCTHI, UMA)KUHUCTHI,
KyOUCTBI OTCTauBaJIM CBOM yoeskaeHus B [lonnrexanyec-
koM. C TpubyHbI Bosbinoii ay guropuun 3Byuasnu rosoca C.
Ecenuna, B. Xie6uukosa, V. Ceepsinuna, K. Baibmonra,
uM BTOpuJsn ux omnrnoHenTs: M. Bynun, B. Bepecaes, M.
Topbkuii, A. Cepadumonuy, K. Uykosckuii. B 1920-e rr.
B [lomurexunyeckom BeicTynanmu A. biiok, B. Bpiocos,
B. MagkoBckuii.

HewnsMeHHBIN MHTEPEC BbI3bIBAIN CIOBECHbIE HaTaIUH HA

Havano konnekummn TenedoHoB MonMTeXHNYECKOro My3est MOoNoXMIM annaparbl, MOyYeHHbIe

ot MNMepBon MockoBckow TenedoHHOW CTaHumu B Havane XX B. B konnekumy npeacrasnieHsbl
Takxe nepsble TPyokn Benna n CumeHca, KOMMyTaTOPbl U COBPEMEHHbIE 3NIEKTPOHHbIE CUCTEMBI,
TenedoHbl cneumanbHOro Ha3Ha4YeH s — LWaxTHble, kopabenbHble 1 T. 4.

lonutexHn4yeckui My3el;l, orgesn pagnossieKTPOHUKN

TEeMY «PEJIUTHS U COTIMATN3M»> HAPKO-
Ma ipocBetnienus A. B. JIyrauapckoro
n mutpornoauta A. A. Beeznenckoro.

IIpoiinyT romsl, a bosbias ayauro-
pus [lommTexamaeckoro, mepenMeno-
BaHHas B cepesinie X X B. B [lenTpasb-
HbIIT JIEKTOPUIL, TO-TIPexKHEMY OyIeT
coOuparTh MOJHBIE 3aJbl HA JIEKIIUU
obmrecTBa «3HaHME» W TIOITHUECKUE
Bedyepa, CTaB CAMbIM y3HABAE€MbIM
CUMBOJIOM <«XPYTIEBCKOW OTTEEN».
3avacTyio oHa He MOTJIa BMECTHUTD
BCEX JKEJIAIONUX MOCAYIATh CTUXU
MOJIO/IBIX TT03TOB — E. EBTYyIIenko,
Bb. Oxymxaser, A. Bo3HneceHckoro,
P. PoxnectBenckoro, b. Axmamymm-
HOI.

20 okTA6psa 1927 r. B. MaskoBcKui
BbicTynan B bonbLuon ayautopmm
MonutexHuyeckoro my3es. MazeTa
«BeuepHsia Mocksa» nucana:
«[My6nuka B npoxogax, nyénvka

Ha acTpage, nybnuka B BecTubione.
CHapyxw... MNonutexHmuyeckui
MUMeeT BU[, OCaXAEHHOW KPenocTu.
3710 Maskosckuin yitaet
OKTA6PLCKYIO MO3MY “XOpOoLLO”»
(AHucumos, 1983, c. 139)

e

-

g

"pammodooH
HaCTOSbHbIN
«MoHapx-13».
Bpems paboTbl npu
OJIHOM MOJTHOM
3aBofJe NpPY>XWHbI
COCTaBJISEeT 4 MUH.
epmanus, 1906—
1908 rr.

LIJapmaHKa — OQMH N3 caMblIX MONynapHbIX
My3blKasbHbIX NoflyaBToMaToB. [MpencraBnset co6om
NMHEBMOMEXaHNYECKOE YCTPONCTBO C OPraHHbIMM
Tpy6amu 1 nporpaMmmHbIM BanmkoMm. Poccusi, KOHeL|
XIX — Ha4ano XX BB. [oniuTexHn4eckuvi My3eu, otgersn
aBTOMartuku
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B MNonutexHnyeckom
My3ee cobpaHa ofHa

N3 KPYMHEMNLLMX

B MUPE KOJSEKLN
MUKPOCKOMOB — OKOJ0
1000 o6pasuoB, OT NEPBbLIX
NPOCTbIX OJHONNH30BbIX
«MYLLUMHBIX>, CIIYXXMBLLNX
«[Ns yBECEeNneHns gyLum
1 rNas» 00 3NEKTPOHHbIX
MUKpOCcKonoB XX B.

Ha ¢poto BHU3Y —

MUKpPOCKOMb! KoHua XIX B.
- [lonutexHu4eckmnvi My3eu,
oT4en onTuku

NPEABECTHUKYW 3BM

Onnum 13 Benuyaiwumx goctmxkenuii XIX B. B 06nacty Bbi-
YMCNUTENbHON TEXHUKU CTaNo u3obpereHne aputhmomeTpos
(ot rpey. arithmos — «uncno>» u metreo — «n3mepsto>). OHn
LIMPOKO NPUMEHANINCH B Pa3NuYHbIX chepax AeaTenbHOCTY,
0CTaBasACb CaMbIMN NONYNAPHLIMM CHYETHLIMW MALIMHAMM
BNNOTb A0 CEPeAnHbI CNIEAYIOEro CTONeTus .
Monutexunyeckuii my3eii pacnonaraer BHyWUTENbHON KO-
nekuuei mexann4yeckux aputhmometpos — 6onee 80 o6pas-
yoB. bonbwas ux 4acTb — peAKue 3K3eMnsApbl CepeanHbl
XIX — Hauana XX BB.

Hayano konnexkuun nonoXxun apumMomMeTp aHrnU4aHUHA
. 3aMOHA30HAa HEOObIYHOW LMAMHAPUYECKON (hopMbI —
ycOBepIIEHCTBOBAHHAS BEPCUA NEepPBOro NPOMbILIIEHHOr0
apudmomeTpa, CO3aHHOr0 (PPaHLY3CKMM UHXEHepoMm
K. Tomacom. OgHum 13 Hau6onee LEHHbIX NpUOGPETEHUIA
my3es ctan aputmomeTrp neTepoéyprcKoro MHXeHepa
B.T. Opnepa. Paspa6otraHHas um mopaenb Cbirpana Be-
AylWY posib B CTAHOBJIEHUA POCCUACKOr0 CHETHOro Ma-
wuHocTpoenus. MpeacrasnenHbini B cobpanuu ob6pasey
OTHOCUTCSA K HE6ONbILOW NAPTUM NEepPBbIX NPOMbILLEHHbIX
MaLUMH, U3rOTOBJIEHHbIX HA YYryHO-MeAHONIUTEHOM 3aBOfe
«Jlropsur Hobenb>». K HacToswiemMy BpeMeHU COXPaHMIIOCh
BCEro Tpu JK3emnnsapa: ABa HaxoAATca B CMUTCOHOBCKOM
nucrutyte (CLUA), opun — B cobpanHumn MonutexHu4eckoro
my3es.

bnaronaps mHoronerHel AeATENbHOCTY COTPYAHUKOB My3es
yAanocb A0CTaTO4YHO NOMIHO NPEACTABUTL UCTOPUIO Pa3BU-

ApudmomeTp
OOMOHA30HA. AHITUS,
1891—1900 rr.

TUA MeXaHW4yecKkux aputpmomerpos,
OT NEepBoro B MUpe NPOMbILUSIEHHOr0
aputpmomerpa Tomaca pgo mopenu
«@enukc», 3apepwmnBel cooboii
3BONHOLMIO CHETHbIX MALUMH.

B «6uorpachun> MHOrMxX MawiMH ecTb
MHTEpecHan «my3eiiHas nereHpa»
WU MeMopuanbHas 3Ha4MMOCTb, NO-
BbILIAKOLUE UCTOPUYECKYIO LLEHHOCTb
akcnoHara. Hanpumep, apucmomerp
«TpuHKC-BpyHCBUTra», N3BECTHbIN
CBOEi BbICOKOI pa3psAHOCTbID, Obin
npuo6pereH B 1915 r. c4eToBOAHBIMY
Kypcamu 06wiecTBa pacnpocTpaHeHus
KomMepuyeckoro o6pasosaHusi. Ha-
rMAfHas UANKCTpauus notTpe6HocTeN
A0peBoNOLUOHHOI Poccum B nMnopT-
HOI BbIYMCNUTENbHOM TeXHuKe! A Ma-
wuHa «0purunan-0gnep», npuHaane-
)XaBLwias N3BeCTHOMY MOCTOCTPOMTENID
I'. K. EsrpadhoBy, ucnono3oBanach ans
pacyera KOHCTPYKLUMii MOCTOB 4epe3
p. MockBa, B YaCTHOCTH METpoMoCTa
Ha Bopo6beBbiX ropax.

Crapwnil Hay4HbIA COTPYAHNK
0.A. AHanbeBa
(Monurexunyeckuii my3eii, Mocksa)

ApudmomeTp «OpurmHan-
OpHep». Poceus, 1911—1912 rr.
TMonntexHnyYeckui My3e,

OT.A€eJ1 BbIHYUCTIUTESIbHOM TEXHUKM

McnbiTaHna XX Beka

[Tonurexumueckuii Myseii CTajl U CBUETENEM, U HEITOCPE/CTBEHHBIM yUa-
CTHUKOM MHOTUX Tparmdeckux cobprtuii XX B. C mauanom IlepBoii MupOBOii
BOIHBI B €70 ayIUTOPUSIX PA3MECTUJICS JIa3apeT, CUIaAMU COTPYIHUKOB OT/Iea
(busKku 3apaboTa PEHTTEHONOTHYECKIIA KaOUHET (€ro yCIyraMu [0JIb30BAIICH
BCE MOCKOBCKYE TOCTIUTAIIH U GOJIBHUIIBI ), TOCTOSTHHO TIPOBOANIIICH OIaTOTBO-
pUTeNbHBbIE Beuepa B MOMOTI[b JKePTBAM BOWHBIL.

B rozp! peBosonmmn Myseii okazajicst apeHoN Oy PHBIX IIONIUTUYECKUX 1e6aTOB:
B Bosbimoit ayimropun npoxoauan MuTuHTM 1 coOpanus, BeicTynanu B. 1. Jle-
HuH, D. 3. /I3epKUHCKUIL.

HecmoTpst Ha cMeHY OJTMTHYECKOTO PEKUMA, COTPYIHUKAM My3est /10 KOHIIA
1920-x TT. y1aBasoCch COXPAHATD Ty UAEHHYIO OCHOBY, 4TO OblLjIa 3aJI0KeHa elle
yreramu MOJIEAuD: comeiicTBOBaTh HayKe, MPOCBEIIATh U 0O6Pa3OBBIBATD.
ITo unuiaTuBe paGOTHUKOB OT/EJIA IIPUKIAHOMN (DUBUKU ObLIN IPOBE/IEHBI JBE
GOJIbIIIKE BBICTABKY: CBETO- U pajnoTexundeckas. B 1921 r. 8 [Tosurexnuyeckom
mysee obcyxaancs mian TOIJIPO B pamkax npoxoasiero VIII Beepocenii-
CKOTO 3JIEKTPOTEXHUYECKOTO Che3/a.

PagukanbHable N3MEHEHWS B AESATETHHOCTH My3es MPOU3OINIIN B KOHIE
1920-x — navasne 1930-x rr. Torma craproBana HOBas My3eitHasl TOJUTUKA
roCyIapcTBa, COrIACHO KOTOPOU My3eH JI0JIKHBI ObLIK cTaTh Ga30i HayYHO-TeX-
HU9eckoii mpomaranzsl. K pykoBoacTBy B I[lommTexnndeckom TpUTIIT HOBBIE
sozin. VI3 hoHI0B OBLIN U3BSATHI BCE <UIECOJTOTHUECKU UY5KAbIE» SKCIIOHATHI, 1
[JIABHBIHM TeXHUYECKUI My3el CTpaHBl CTal MECTOM, I/ie IEMOHCTPUPOBAINCD
nocrykennst conmanmsma. K magamy XVII cresna BKII(6) B 1934 r. BCe akc-
MOBUIN My3€st OBLIN B CIIEITHOM MOPSIKE CBEPHYTHI M HA NX MECTE OTKPBLIACH
BbICTaBKa «Harmm 1ocTmkenms».

C navasiom Besukoit OtedecTBeHHON BOWHBI 1 10 1943 1. My3eii ObLT 3aKPbIT
1uist iocenienns. Ha ero 6ase paboranm Kypebl OGEPOB 1 PaJUCTOB, COTPY/I-
HUKH My3€esi TOTOBHUJIN [IEPE/IBIKHBIE BBICTABKU, KOHCYJIBTUPOBAIN MOCKBIYETH,

KaK 9KOHOMUTBD TOIJIMBO U DJIEKTPOIHEPTHIO.
Ha cTp. 122 }
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[.K.YepHos B rl%)ap,Hoﬁ hopwme.
CaHkT-lNetepbypr, 1910-e rr.
I'IonMTeXHquckfjﬁ My3eri, oTaen
MTUCbMEHHBIX UCTOYHUKOB

T R R

B 1889 r. [1. K. HYepHoB

BCTYNWJT B YXCNO Npodheccopo
MwxaiinoBCKOM apTUNNEPUIACKO
akagemuun. [1o KOHLA XWU3HU
NCMOJHAA 06513aHHOCTU
3aBegyoLero kadenpon
MeTannyprum, oH NOAroToBWN
He OfHO NMOKOoJIeHne
oh1LepoB-apTUINEPUCTOB,
NOCBATMBLLMX CEOSA Pa3BUTUIO
MeTannypru4eckon TEXHUKK s
HY>X[, BOEHHOro gena.
Ha ¢poto — npodpeccopa
n npenogasateny MuxainoBckom
apTUINEPUIACKON aKkageMmm
(BTOpPOM Cnesa B NepBOM pagy —
[.K. YepHoB). CaHkT-lNeTepbypr,
1893 r.

Brinan opentes s i

PYCCKOE TEXHHYECHOE OBIECTEOD

. Ay

«KPUTUHECKUE TOYKW>» PYCCKOI0 METAJIIYPIA

C apeBHeilMX BPeMEH YenoBeK CTPeMuics yayqwuTb
CBOIICTBA MEeTajsia TO Harpeeasi, T0 OXNaXAas ero, HO
NOJIHOCTbLI0 YNPaBNATbL ITUMU NPOLECCAMM OH HE MOT.
Tonbko B 60-e rr. XIX B. 6b1n1a ycTaHoBNEHa B3aMMOCBA3b
MeXAy Temneparypoii Harpeea, CTPYKTYpOii XXene3a u ero
cBoiicTBamu. YecTb ITOro OCHOBOMOJNArarowWero ansa me-
Tannyprum OTKPbITUA NPUHARNEKUT PYCCKOMY UHXEHepy
[. K. YepHosy.

B 1866 r. mononoi unxenep, okoHunsiwmi Merep6yprekuii
TeXHONOrNYeCcKnii MHCTUTYT, nocTynun Ha 06yxoBcKui
3aB0A — KpynHeiwwuii B Poccun LEHTP cTanenywe4yHoro
NpoM3BOACTBA. 3aHMMasACb MO AONrY CNYX6bl 6pakoBaH-
HbIMM AETansiMu, OH HA NPOTAXEHWM ABYX NeT usyyan
BJIUSIHME Pa3NNYHbIX haKTOPOB HA KA4ECTBO PacKaneHHbIX
CTaNbHbIX CAUTKOB. B pe3ynbTate OH mpuwen K BbIBOAY
0 CYL|eCTBOBAHMM ONpefeneHHbIX KPUTUYECKUX TOYEK
Harpesa, npu KOTOPbIX NPOUCXOAUT USMEHEHUE CTPYKTYPbI
MeTanna v ero CBOMCTB.

YepHoB M3N0XuN CBOM BbIBOAbI B 3anuckax Pycckoro
TeXHU4eckoro obwecrsa. Bokpyr HuX ToT4ac pasropenuch
rops4ue Hay4Hbie cnopbl. OHM HE yTUXanu Ha NPOTAXEHUN
ABapauatu net, noka B 1886 r. n3secTHbIii (hpaHLy3CKuMii UC-
cneposarenb ®. OcmoHA He NOATBEPAUN BbIBOAbI YepHoBa,
NPMMEHUB TONbKO YTO M306PETEHHbII TEPMOINEKTPUYECKUIA
nupometp Jle-Llartenne.

OTKpbITMA PYCCKOro MccreaoBartens, OnepeauBlLMe CBOE
Bpems, nernu B OCHOBY GyAyLiero Hay4Horo MeTannoBe-

[vnnomM NoXXmn3HEeHHOro YneHa
Pycckoro TexHn4eckoro obLyecTtea,
BblgaHHbI [. K. YepHosy.
CankTt-lNeTepbypr, 1884 r.

AeHUsA, NOCNYXUB UCTOYHUKOM (hOpMMPOBAHNS MHOrUX
COBPEMEHHbIX TeXHONoruii nutba. Kak Bbipasuncs ussec-
THbIA hpaHLy3CKuii yueHblii-metannypr A. MopTeeH, TpyAbl
YepHoBa aBunAuCHL «(hyHaamMeHTOM ANA nocneaylowero
YAUBUTENIbHOrO Nporpecca B 0651acTn METanNYpPruv cTanu,
ANA KOTOPOii BTOPXEHME HayKu 0Ka3anocb MOMCTUHE pe-
BOJIIOLMOHHBIM... CTONb npeKkpacHas XuU3Hb, NOAYYMBILAS
MUPOBYIO OLEHKY, AAeNIaeT BeNuKy yectb Poccun!»*
Amutpuit KOHCTAHTMHOBUY NPOXWUA AONTYI0, HACBILEHHYIO
co6biTUAMMU, XU3Hb. Ero pasHocTopoHHne fapoBaHus n aK-
TUBHASA XU3HEHHas NO3NLUUA NPUBNEKanu K Hemy Nopaen
cambix pasHbix npotheccuii. OH cocTOAN B NEpenucKe ¢ U3-
BECTHbIMU FrOCYAAPCTBEHHLIMM 1 06LLEeCTBEHHLIMU AEATENS-
MU, Y4eHbIMU U UHXeHepamu u3 Poccum u 3apy6exns.

B Otpene nucbmMeHHbIX UCTOYHNKOB MonuTexHu4eckoro
My3es XpaHuTca nuyHbii honp Yeprosa. Ha ocHoBe matepu-
anos 3Toro (hoHAa 6b1N0 NPoBeAEHO HECKOJIbKO BbICTABOK,
a K 160-neTuio yueHoro, Koropoe ormeyanocb B 1999 r.,
B 3KCNO3ULMN My3es Obin OTKPLIT pa3fen, NOCBSAWEHHbINA
TBOPYECTBY 3TOr0 BbIAAIOLLErocs y4eHoro-merannypra.

Crapwnii Hay4Hblil COTPYAHUK
C.I. Mopo3oBa
(Monurexunyeckuii my3eii, Mocksa)

* Albert Portevin. /Imurpuii KoHcrantuHoBry YepHOoB
(1839-1921) // Amutpuit Koncrantunosny Yepuos
(1839—-1921). Ovepku U3 KU3HU U I€ITEITbHOCTH, TOCMEPT-
Hble Ipou3BeieHNs U u3bpanHas nepenucka. Ilr. 1923. C. 25
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Muwyuwiaa mawmvHa «Vimnepuan».
AHrnus, 1920-e rr.

[oppocTbio MonutexHn4eckoro Mmy3es ABnseTcs OoHA,
PEOKMX U LEHHbIX U3JaHUNA. B HacTosiLLee Bpems OH
HacuyuTbiBaeT 11 TbIC. 9K3eMMNNSAPOB, B €ro cobpaHnm —
3anagHoeBponenckue naganHusa XVI v XVII BB., nepebie
pycckue TEXHUYECKMe KHUK, camoe nosiHoe B Poccuu
cobpaHne JopeBOSNIIOLNOHHON TEXHNHECKON NEPUOAVKM,
KHUMM ¢ aBTorpadamm BblOAOLLMXCS YYEHbIX

[Tocoe BoItHBI, B IIEpHOT BOCCTAHOBJIEHNSI HAPOHOTO
XO03$11CTBA, B CTPaHe OCTPO BCTAJ BOITPOC KBAIU(PUITNPO-
BAHHBIX Ka/IPOB U COBpeMeHHOM TexHuKu. [pyra yJe-
HBIX 1 0OIIECTBEHHBIX A€SITEIEN 110/l PYKOBOACTBOM
IIpesunenta Axagemuu sayk CCCP akanemunka
C.N. BaBunoBa BBICTYNIHIA C MHUIIMATHBOMN
cozzanus BcecoosHoro obiecTsa 1o pacipo-
CTPAHEHUIO MOJUTUYECKUX U HAYYHBIX 3HAHUI
cpeau MHPOKUX CJI0eB HAaceJIeHMs. Tak MOSBUIOCH
3HaMeHHUTOe 001IIeCTBO «3HaHue», u [lonTexHuYecKuii nepe-
1ieJi oz ero yupasJienue. JIJabopatopuu 1 JIEKIIHOHHBIE 3aJIbI
CHOBA CTAJIH IIPUCTAHUIIEM JIJIs HaydHOU Mbic/n. B 1950-e rr.
B [losmMTeXHNYeCcKOM BBICTYIIA/IN TaK/e BUIHBIE MTOITyJISIpU3a-
Topbl Hayku, kak dusuk A. D. Modde, reosor [1. U. lepbakos,
dusmosor JI. A. Opbesnu, mexanuk V.M. AprobosieBckui,
nosisipHbIil nceaenoBatesb O. FO. ITImunr.

Ha Bce BakHbIE COOBITHS B MCTOPUM HAyKK U TexHuKK [1o-
JINTEXHUYECKUI OTKJIMKAJICS HOBBIMHU KCIO3UIIUSIMK U BbI-
craBkamu. B 1950—1960-€ rT. B My3ee OTKPBLINCH SKCITO3UTIH
PaMO3JIEKTPOHNKN U JIEKTPOCBSI3H, SI/IEPHOI 9HEPreTUKH,
XUMUU TIOJIMMEPOB, aBTOMATUKHU, BBIYUCIUTENBHON TEXHUKH,
KOCMOHABTHKU.

B oToene kocMOHaBTVKM NpefcTaBieHa BCA UCTOPUA OCBOEHUS YEJIOBEKOM KOCMMHECKOro MpocTpaHcTea. 3Aechb

N MOJEeNb MEXMIaHETHOro kopabns, caenaHHas no onncaHmam K. 3. LIMonkKoBCKoro, 1 noneTHbI ckadaHap, v
a39pOCTaTHbIN 30HA, U MHOTME ApYyrve yHuKanbHble 3KcnoHaTel. OcobbIi MHTEPEC NPeACTaBnseT MaHEKeH 4YerloBeka,
N3roTOBJIEHHbIN U3 MaTepunana, 6IM3KOro rno cocTaBy K MbILLEYHOW TKaHW YernoBeKa W npefHasHavYeHHbIA ang
N3yYeHuss BO3OENCTBUA paamnaumm B yCoBusx kKocMmyeckoro noneta. B 1968—1970 rr. maHekeH npoxoausn
UCNbITAHWA B peasibHbIX YCNOBUAX OKOI03EMHOIO NPOCTPaHCTBA. [TOIMTEXHNYECKUI MY3€U, OTAEeST KOCMOHaBTUKU

oI THYIECKYE COOBITHST, IPOMBOIIIEAIINE B KOHIIE

XX B., 3aCTaBUIN TIO-HOBOMY B3TJIIHYTh Ha POJIb

My3est B JKM3HU poccuiickoro obmectsa. [lepen

paborarkamu [louTeXHUYECKOro BCTala He-
IIPOCTas 3ajada: He TOJIbKO COXPAHUTh HAKOIJICHHOE, HO
1 pas3paboTaTh HOBYIO «CHCTEMY KOOPAMHAT», KOTOPAs
MIO3BOJIAT MY3€I0 *KUTh U Pa3BUBATHCSA B HOBLIX 9KOHOMU-
YECKUX YCIOBUAX.

[TosmmTexHnyeckuii ceroiHs — aTO TJIaBHBIN My3eli Poc-
CHUU, IIPEJICTABIAIONIAI NCTOPUIO OTeYeCTBEHHON HayKH
u TexHuKH. OH )KUBeT U Pa3BUBAETCS, COXPAHS TPATUITIHI
MPOCBETUTENHCTBA, BOCTIPUUMUYHBOCTH K HOBOMY 1 TTy00-
KOTO MHTepeca K IOCTUKEHUSAM HayKU U TEXHUKH, 3aJI0KeH-
HBIE B HEM ero OCHOBaTe M. [lepeskuB HempocTo nepuosy
CBOEH MCTOPUH, TECHO CBSI3aHHOM ¢ cyib60it Poccuiickoro
roCy/lapCcTBa, U COXPAaHUB B CBOUX CTE€HAX yHUKAJIbHbIE
koJuiekiny, [TomurexHnyecknii ¢ yBepeHHOCTHIO CMOTPUT
B Oyyliee.
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HAYKA B KAPTUHKAX

| prOHbIE

4 TIPOTSIKEHNUN PsIJIa JIET MUKOJIOTH 1abopaTopumn

HU3IINX pacTeruii IleHTpanbHOTO CHOUPCKOTO

6orannyeckoro caga CO PAH(Hosocubupck)

[IPOBOJIAT MCCIEIOBAHMUS 110 U3YUYEHUIO PA3HOO0-
pasus rpu6os Cubupu. QOOUMpHbIi 1 GoraTelmii pernoH
Poccum ocTaeTcst B 9TOM OTHOIIEHUHN TIO-TTPEKHEMY C1ab0
M3yYEeHHBIM, HECMOTPsI HA MHOTOUHMCJIEHHbBIE DKCIIEAUI[IH
3apyGEKHBIX U OTEYECTBEHHBIX YUEHBIX.

Ha cerogusmuunii genp B 3anaguoit Cubupu obna-
pyskeno GoJiee 2 ThIC. BULOB MAKPOMuyemos — rpubos,
06pasyIoNIKX MJI0I0BbIE TeJIa, BUAUMbIE HEBOOPYKEHHBIM
riasoM. Biraromapst €5KeroIHbIM TT0JIEBBIM MCCIIEIOBAHUSIM
CHOUPCKIX MUKOJIOTOB O0raTast KOJJIEKI[I MAaKPOMUIIETOB
iora 3anaaroit Cubupu IICBC CO PAH nocrosiiio 110-
MOJTHSIETCST HOBBIMU HaXO/IKAMH.

OnHako HeOObIYHbBIE WU PEIKUE BUBI TPUOOB MOKHO
BCTPETUTD HE TOJIBKO B IIPUPO/IE, HO U HA CaJl0BOM YYaCTKe.
MMeHHO Tak 6bLT 0OHApPYKEeH HEOOBIKHOBEHHBIH TPUO —
ouxmuogopa cosoennas, nmu cemxonocka (Dictyophora
duplicata (Bosc) E. Fisch., cem. Phallaceae). ILiogosbie
TeJIa BU/IOB 9TOTO CeMeliCTBa B Hauasie POCTa MPE/ICTABIISIOT
cO6OM «SUI0», U3 KOTOPOTO J0CTATOYHO OBICTPO 00pasy-
ercs HOKKa Iy0uaToil CTpyKTYpbI, IIOKPbITast B BepxHeii
YacTH CJMBKMCTON CIIOPOHOCHON TKaHbIO ¢ OYeHb HEIpH-
ATHBIM 3araxoM. OIHAKO 3TOT 3al1aX [PUBJIEKATEICH ISt
HACEKOMbIX — PaclpocTpaHuTesei crop rpuda.

Ot Becenku o6bikHoBeHHON (Phallus impudicus Pers.)
rpub OTINYAETCSA HAIMYUEM HA HOKKE asKyPHOIT CETOUKU,
GJrarofiapst 4eMy OH IOJYYUJI POMAHTUYECKOE HA3BaHUE
«1ama ¢ ByaJsbios (¢pomo sgepxy). lnkrnodopa ciBoeHHast
BCTPEYAETCS TOBOJILHO PEIKO U B CAMBIX HEOKUIAHHbIX
MecTax, MpeAnovYnuTas 6oraTyio mepernoeM mousy. Buj
3anecen B Kpacnyio kaury P@ (2008) u Kpacuyio kuury
Hosocubupckoit obmactu (2008).

O TUraHTCKOM JOKIEBUKE CIIBIIAMN MHOTHE, HO MAJO
KOMY JIOBEJIOCH YBUIETh 9TO Uy/I0 CBOMMH raiaszamu. [ep-
Bas Hala Berpeua c aanzepmannuei euzanmerxotl (Caloatia

PapUTETH!

gigantea (Batsch) Lloyd [-Langermannia gigantea (Batsch)
Rostk.], cem. Agaricaceae) cocrosimach B Toprom Anrae
(gpomo 6nusy cnpasa). O HaxXoOIKe TUTAHTCKOTO IOKIEBUKA
Ha ceBepe HoBocuOUPCKOi 061acTH COOOIIMIIN TAKIKE CO-
TPYIHUKHU VTHCTUTYTa CHCTEMATUKI 1 9KOJIOTHH JKITBOTHBIX
CO PAH (Hoocu6upck)(gpomo enusy ciesa).

Ipub aeiicTBUTENBHO yIUBISET CBOMMU Pa3MepaMu.
W3BecTHO, 4TO €T0 TJI0/I0BbIE Tela MOTYT JocTurath 150 cm
B imametpe 1 6osiee 10 Kr BeCOM — caMble KPYITHbIE 9K3eM-
nsipbl 3anecenbl B « Knury pexopaos Tunnecas. O6buHO
rpub HarmoMuHAET (HyTOOTHHBIH MsTY, OTHAKO Ha AJTae Ham
MOTaIaJIMCh TIOZOBbIE TeJa ¢ Pa3HOOOPAsHBIMU, MHOT/A
MPUYYTUBBIMU (hOPMAMH.

MSIKOTB ¥ MOJIOZIBIX TIJIOIOBBIX TEJ CHESKHO-0€east, ¢ 3a-
naxom Hoja, Ha BKyc TpusTHast. B aTrom Bospacte rpubd
MOKHO YIOTPEOISTH B MUTITY, HATPUMED, B JKAPEHOM BH/IE.
IT0 peiicTBUTETbHO BKycHO! U TaBHOE, BCero OMHUM
TUTAaHTCKUM IJIOJIOBBIM TEJIOM MOKHO HAKOPMUTD IEJIBII
AKCTEIUITUOHHBIN OTPSI!

V3BeCTHO, UTO JTAHTEPMAHHUS COMEPKUT AaHTHOMOTH-
yeckoe BerecTBo KasbBarwH (/lermncosa, 2001), moatomy
ee MSIKOTb MOJKET CJIY’KUTb IIPEKPACHBIM aHTHOaKTepu-
ATLHBIM CPEZICTBOM, & CITOPHI TPrba cmoCOGHBI OCTAHOBUTD
kposoreuenue. [Ipu HeOOGXOAUMOCTH OETYI0 MSKOTh JIaH-
repMaHHUHU, KaK U JIPYTUX JT0KIEBUKOB, MOKHO UCITOJIb30-
BaTh BMECTO OAaKTEPHUITUIHOTO TIACTHIPSL.

JKaub, uTo TaKoil 3aMeyaTeIbHbINA TP, KaK TUTAaHTCKUN
JOKAEBUK, BeTpedaercss B Cubupu He yacto. Buz sanecen
B Kpacnyio knury Asraiickoro xpast (2006) u Kpacnyro
kHury Pecriybmukn Asrraii (2007).

K.6.H. N.A. lopbyHoBa (L{eHTparbHbIvi cOMpPCKmii
6oTaHnydeckmii cag CO PAH, Hosocnbupck).

®oro C. lawkoBa, A. Kopornioka, E. [JaBbigoBa
(4UCBC CO PAH), B. My3sbiku (MCu3XX CO PAH)

Uccnenosarusa nogaepxarsl PODU (npoekt Ne 10-04-01025)
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[L1aBeHast Toposia — «3BE30UKN

B creksi0. O6paselr ¢ He[ABHO OTKPBITOTO
IPsI3eBYJIKAHNYECKOTO MOJIsT ANTBIH-OMeub. Kasas
Csemosas muxpockonust (8 NOAIPUI0BAHHOM CBEME, 8 CKPEUE
®@omo d.2.-m.1. 3. B. Coxon (UT'M CO PAH, Hosocubupck)
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