CHUBUPCKOE OTJEJIEHUE POCCUMCKON AKAJIEMHU HAYK
WUHCTUTYT 3EMHOM KOPHI

CTPOEHMUE JIMTOCOEPDBI
N T'EOJANHAMUKA

Marepuansl XXIV Beepoccuiickoii MOI0aeKHOM KOH(EPEHLIMU
(19-24 anpens 2011 r.)

OTBeTCTBEHHBIII peaaKkTop
yi.-kopp. PAH E.B. Cxisipos

NPKYTCK
2011



VIIK 551.243

Crpoenune autochepn! u reoquHamuxa: Marepuanst XXIV Beepoccuiickoit MooagxHOH KoH(e-
perurm (Mpkyrtek, 19-24 anpens 2011 r.). — Upkyrek: MuacTuryT 3emuoit kopet CO PAH, 2011. -
223 ¢.

Coopuuk coaepxut Marepuaasl XXV Beepoccniickoit Momoac:kHoH koH(epeHImH «CTpocHNe uTOC(C-
psI 1 reoamHaMuka» (19-24 ampenst 2011 r., MacTuTyT 3eMHON Kopsr CO PAH, r. UpkyTcK) m oxBaThIBacT
0oJpIIOE PAa3ZHOOOPA3HEe BOMPOCOB COBPEMEHHOM IeOAWHAMHKH, HCOTCKTOHHKH H TeOMOP(OIOTHH, MeTaMOp-
(u3Ma M CTPYKTYPHOH TCOIOTHH, 3BOJIOLMHH OCATOYHBIX OACCCHHOB, TCOXMMHH, MHHCPAJIOTHH, TICTPOJIOTHH H
Pya000pa30BaHMs, SBOJFOMNH MOA3CMHON THAPOCHEPHI M TCOIKOIOTHH, TCOPH3MICCKIX METOI0B HCCICI0BA-
HUIA.

Kaura paccunTana Ha IMHUPOKUH KPYT CICIHATINCTOB, 3aHNMAIOIIMXCS HCCICIOBAHMSAMHA B PA3IHYHBIX 00-
JACTAX HAYK 0 3eMIIC.

Hpeacexarens Oprromurera
ui.-kopp. PAH E.B. Cknsipos

Yuensle cekpeTapu
kr.-M.H. B.A. Xak
K.r.-M.H. A A. Pribuenko

[IpoBeaeHne KOH(GEPEHIMH U H3JAHUE MATCPHATIOB OCYLICCTBILIIOTCS NMPH OPraHU3aLMOHHOH U
¢dunancosoit mopaepxkke Poccuiickoro ¢onma ¢yHIaMeHTANBHBIX HcciacaoBanui (rpant 11-05-
06011-r), O6seauneHHOrO coeta Moaoasix yueHeix MHI] CO PAH, Anxvunuctparnuu r. MpkyTcka,
WucturyTa 3emuoii koper CO PAH.

ISBN 978-5-902754-60-2 © Komnextus aBTopos, 2011
© U3K CO PAH, 2011



COJEPKAHUE

TIJIEHAPHBIN TOKJIAJT

JI.A. Hosuxos .
PE3YJILTATEI KOMINIEKCHBIX TUIPOT'EOJIOTMYECKHUX UCCJIEJJOBAHUM
3ATIAJTHOU YACTU EHUCEN-XATAHI'CKOI'O PETUOHAJIBHOT O TTPOTTBA ..o

COBPEMEHHA{ I'EOJUHAMHKA, HEOTEKTOHUKA 1 T'EOMOP®OJIOI'A

A.B. Anopees, O.B. Jlynuna . . .
AHAJIN3 TIAPAMETPOB KOCEMCMHYECKIX JTECOPMAITNIN B DITUITEHTPAJILBHOM
30HE KATACTPO®UYECKOI'O ITATAHCKOI'O 3EMIIETPSICEHIS 1862 T, ..ot

A.A. Kypaenesa, B.H. Cmpenaes, EM. Kopses .
T'EOIMHAMUKA 11 @OPMHUPOBAHUE HEOJIHOPOJIHOCTEN PACIIJIABA JIOJIEPUTOB
(HA TIPIMEPE I0I'O-3ATIA JTHOU OKPAWHBI CUBPCKOM TIITATDD) ..o

C.U. Hcaxos, E.B. Tynviuesa, B.Y. Mayanynun
OTPAKEHME ITPOIECCOB HEOTEKTOHHMKH B OCOBEHHOCTAX POPMUPOBAHUS
PEUYHOM CUCTEMBI BOCTOUYHOI'O KABKASA (JIATECTAH) ...ooviviiie e

I''A. Konopamvesa
TEOMOP®OJIOT' MTIYECKUE GOPMATTIMN T MOPOOCTPYKTYPEL ..o s

A.B. Kyovimos, I1.A. Konmyn, I".A 3nooun . .
KAWMHOBOUCKHUE TIOJIST HATIPSDKEHMST PAMOHA JKEJIE3HOJIOPOXXHON JIMHUN
B ITEPEBAJIBHOM YACTH CEBEPHOI'O CHXOTI-AJIFIHST ...ttt e

E.A. Kyzvmuna
FEOZ[I/H{AMI/ILIECKI/II/JI PEJXVM, TDIOTHOCTD PA3JIOMOB 1 JIOKAJI3AITVSI COBPEMEHHBIX
THJTPOTEPM TTPUBATIKATIDST ...oiiieieit ittt ettt ettt e ettt ettt e

I'.B. Jlobanos, A.B. lonaxoea, M.A. Hosuxosa, E.A. Cmupnosa .
TTPOYHOCTHBIE XAPAKTEPUCTHUKHM ITPYHTOB KAK ®AKTOP YCTOUMUYMBOCTU PYCIIA ..o

M.A. Qomun

AHAJIM3 COBPEMEHHOI'O CTPYKTYPHOI'O IIJIAHA OIIOPHBIX TOPU30HTOB OCAJIOYHOI'O UEXJIA
EHMCEU-XATAHI'CKOI'O PETMOHA JIbHOT O TTPOT'MBA T1IO CTPYKTYPHBIM KAPTAM 1 KAPTAM
TPAIIMEHTOB PEJIBEDA ... e ettt et ee e

METAMOP®U3M U CTPYKTYPHASA I'EOJIOT'UA

E.A. Baorceun
BTOPUYHBIE MUHEPAJIBI VIIbTPABA3SUTOB KBIIITHLIMCKOM ITJIOIIA I (IO)KHBIﬁ YPAID) oo

H.F. Kopnesa, B.I'. Braoumupos .
K BOIIPOCY O IIPOUCXOXAEHNN CKJIATUATBIX CTPYKTYP YEPHOPYJICKON
30HbBI OJIbXOHCKOT'O PETMTOHA (BATTAJTHOE TTPUBAMKAIIBE) ..ocviiiieieieieieieicc e

H.B. Mucioprxeesa, A.Il. Kounes
CTPYKTYPHASI TIO3UITHSL CJIOJOHOCHDIX XKWJI PA3JIMYHBIX MOPOOJIOT MUECKUX
THUIIOB BUTHMCKOI'O Y BOJIBLITIOI'O CEBEPHOI'O ITETMATHUTOBBIX TIOJEM ...

H.B. Cemenos, A.B. Kyiibuoa, H.B. Kapmeiuesa
TEKTOHWYECKAS TIO3UIHSI TEPAHJDKUKCKOI'O FABBEPO-ITPAHUTOMIHOI'O
HMHTPY3UBA (TOPHBIFT AJTTALL) ..ottt ettt et ettt e

3BOJIIOIA OCATOYHBIX FACCEMTHOB

C.B. Bewjesa
TEOXUMHYECKUE XAPAKTEPUCTHUKA HEOITPOTEPO30MCKMX TEPPUI'EHHBIX
OTJOXEHUN XYTEMHCKOM CEPUM (CEBEPHAST MOHT'OJIFIST) ..o

20

22

24

26

28

30

31

34

36

38

40

42

44



O.B. Emunitesa
TEKTOHUYECKUE ITMKJIBI B PA3BUTH OMCKO-UPTHIIIICKOI'O OCA JOYHOI'O BACCEMHA aor

3AIIA JIHOM CUBUPH), OCHOBHEIE IIPOIYKTHUBHBIE I'OPU3OHTEI 1 X HEGTEI'AZOHOCHOCTE ...

O.C. Epwosa, A.FO. Kaoawnuxoea, T.B. Kesuna

3EMCKO-BYPEMHCKII OCAJIOYHBIA BACCEMH: YCIIOBUST OCAJIKOHAKOITIEHNS B KAMHO3OE ...

I''C. 3onomapesa, C.B. Bondapenxo, E.H. bypasnesa, H.B. Andpéposa .
MAMOHCKAS TOJITA KAK BO3MOKHBIM NCTOYHMK TUTAH-ITMPKOHMEBBIX POCCHIITEN

BOPOHEKCKOM AHTEKIIMIBBL ..o,

JLK. Jloxos .
HOBEIE JAHHBIE O PAHHEKEMEPUICKOM MATMATHU3ME CEBEPO-BOCTOKA

CHUBUPCKOM IITTATDOPMDBL ... oo

E.E. Hemax
T'EHE3UC OTJIOKEHWI HIKHEIIJIATHOT' O STAXKA SATTAJHO-CHUBHUPCKOI'O OCAJOYHOI'O

BACCEMHA HA ITPUMEPE OJIHOM 13 CKBAYUH MECTOPOXJIEHWS IPYIKHOI'O ...

A.A. Ozonan
TIEPCIIEKTUBHOCTE HEOTET'AZOHOCHOCTH YCTB-KYTCKOI'O I'OPHU30HTA

HA HEIICKOM ITOJHSI TN CUBUPCKOM TITIAT®OPMDBL ..o,

TEOXUMMUSA, MUHEPAJIOI'UA, ITETPOJIOI'UA 1 PY TOOBPA30BAHUE

C.B. Anoprowenko . . .
OTAIIBI PASBUTHS 11 COCTAB BYJIKAHUYECKUX ACCOITUAITAN ME30-KANHO30MCKIX

PUOTOBELIX CTPYKTVYP Y IMHO-BUTHUMCKOI'O APEAJIA ...

E.II. baszaposa
TYPMAJIMHUBAIS B TPAHUTAX TPEXTOJIOBOI'O MACCHBA TTPIMOPCKOI'O

KOMIDIEKCA (3ALIAJIHOE ITIPUBAMKAIIBE) ..o,

E.II Baszapoesa, O.C. I'vmapesa

HOBBIE JJAHHBIE O MUHEPAJIOT MU TTEITTEP UPKYTCKOU OBJTACTH ...

JLJI. Bapoyxunos, T.A. Anmonosa

XAPAKTEPHUCTHUKU AJIMA30B U3 I'JIYEMHHBIX KCEHOJIMTOB TPYBKU VIAUYHAS ..o,

A.E. byosx, H.H. Bpioxanoea .
TUTIOMOP®HBIE DJIIEMEHTBI-MHJIMKATOPEI JIJISI MECTOPOXXIEHUM 30JIOTA

B UEPHOCJIAHITEBBIX @OPMAILIVISIX ...ttt et

A.E. Byosk, A.M. Deoopos
JIITOJIOTMYECKUWE U TEOIMHAMMWYECKHUE TTPENTIOCHIIK POPMIPOBAHIA KBAPITEBBIX

METACOMATUTOB MECTOPOXJIEHWS BYPAJI-CAPDIIAL ..o

C.1O. Bypaenesa, B.A. llaxomosa, FO.A. Ila6anosa, O.A. Kapace

IIETPOI'EHE3UC KOPYHIA MECTOPOXJIEHUS CYTAPA (EBPEMCKASI ABTOHOMHASI OBJIACTE) ...

U IO. Bazanosa .
TEKCTYPHO-CTPYKTYPHEIE OCOBEHHOCTH TTOPO/] C IBUT"OBOM 30HEBL

CAUTOBCKOM CEPHUM (FOKHBIA YPATL) ..ottt

B.A. Banun

MVYKOJIEKCKHI TULI 30JI0TOI'O OPY IEHEHUS (CEBEPHOE ITPUBAMKAJIBE) - oo

A.E. Bacumvesa, H.0. Tapacos, A.B. Yawyxun, H.K. Koncmanmunoe
IIETPOI' EOXUMHWYECKHE U IIETPOMATHUTHBIE UCCIIEJJOBAHMS ITEPMO-TPUACOBBIX BA3WUTOB

BOCTOYHOI'O BOPTA TYHI'YCCKOM CUHEKJIIABBL ...,

H.A. Bumnesckas, H.H. Ilucapesa
M30TOIHBIM COCTAB Sr KAPFOHATHBIX TTOPO/I YEXJIA 3ABXAHCKOI'O

MUKPOKOHTHUHEHTA (BATTAJTHAS MOHI'OJIFIST) ..ot

A.B. Buutnesckuii
PAHHEJJEBOHCKUE BA3UTOBBIE MHTPY 31U XPEBFTA AT AH-IIIMBETY

(CEBEPO-3AITAJTHASI MOHI'OJIFIST) ..ot et e et

H.B. Buwnaxosa, E.B. Mapmuvinos .
IIETPOTEOXUMMYECKWE OCOBEHHOCTH YCTOSPBMHCKOUW CTPYKTVYPEI

(CEBEPO-3AITAJ] KOJIbCKOI'O ITOJIYOCTPOBA) ..ottt e

M.I". Bonxoea, A.E. Byosak
OCOBEHHOCTH BEIMECTBEHHOI'O COCTABA TIOPOJT Y1 PY]T

YHOKAHCKOI'O MECTOPOXKIEHWS MEJIIT ..ot e

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

81

83



H.B. I'oprauesa .
TEOJIOTUYECKME U TEOXUMHNYECKUE OCOFEHHOCTU PAHHEIIAJIEO30MCKUX

I'PAHUTOUJIOB IIPUBAMKAJIBSI (XAMAP-JIABAH Y OJIbXOHCKUMA PETAOH) ..o 85
O.B. I'paxosa .

I'EOJIOTMHYECKOE CTPOEHUE 1 MUHEPAJIOTMUYECKUN COCTAB

AJIMA3OITPOSABIIEHNM CPEJTHET'O W FOJKHOI'O TUMAHA ..o e 87

A.C. Jlmumpuesa
OJIOUTHLIE Y PACTIIABHBIE BKITOYEHMSL B KBAPITE M3 ITPAHUTOB
W IIETMATHUTOB OPEIMNIHOI'O MACCHUBA (ITEHTPAJIBHOE 3ABAMKAIIBE) ..ot 89

A.A. Escmpamos, H.I". Kopobkoe .
MOP®OCTPYKTYPHBLIE ®AKTOPHI JIOKAJIBHOI'O TTPOTHO3A KOPEHHOM AJIMA3OHOCHOCTH ......... 91

A.A. Escmpamos, H.I". Kopobroe
XAPAKTEP OTPAXKEHVST KUMBEPJIMTOBLIX TEJI B OCOBEHHOCTSIX CTPOEHHMSI
HMHTPY3UBHOI'O KOMITJIEKCA ME3030MCKUX BYJIKAHOCTPYKTVYP ..ot 93

M.B. Hsanos
PTYTH B IIOBEPXHOCTHbBIX JIOHHBIX OCAJIKAX MOPST JIAIITEBBIX ......oooiiiiiiieiee e 95

O.A. Hearnosa
OCOBEHHOCTH AJIMA30B CBEPXT JIVEMHHOI'O ITPOMCXOXJIEHM ST
13 KOPEHHBIX Y POCCBITHBIX UCTOUHIKOB ..o 97

B.B. Heun
MUWHEPAJIBHO-I'EOXUMUWYECKAS 30HAJILBHOCTE KYMUWPHOI'O
MECTOPOKIEHUS CEPEEPA (CEBEPHOE TTPUMOPDBE) ... 99

O.A. Kapacw, B.A. Ilaxomosa
JATOJIMTOBOE OPYJEHEHUE JAJIBHETOPCKOI'O BOPOCUIIMKATHOI'O
MECTOPOXJEHHUS 1 OM3NKO-XUMIYECKUE YCIIOBUS EI'O OBPABOBAHMS ..o 101

O.A. Kapacw, B.A. Ilaxomosa, H H. Exumosa
TEOXMMISI 1 YCIIOBHS OEPA30OBAHIS SOIIEHOBBIX TPAHWUTOB
JAJIBHEI'OPCKOI'O BOPOCHUIJIMKATHOI'O MECTOPOIKIIEHIIST ..o 103

M.K. Konecrnukxosa
30JIOTO-CYIJIb®UTHAS MUHEPAJIM3AITAS TAEK HA MECTOPOXITEHI
CVY3IAJIL B BOCTOUYHOM KABAXCTAHE ..o et 105

B.C. Kysneyos
CYIJIbO®WJTHBIE MUHEPAJIBI YTJIEPOJICOIEPKAITINX CIIAHIIEB

JIEBEJJMHCKOI'O KEJIE30PY THOI'O MECTOPOIKIEHMS ..ot e 107
JI.B. Ilecmepes

PYJTHASI MUHEPAJIN3AIIS B MACCUBAX YPAJIO-AJBICKMHCKOI'O TUIIA ..o 109
H.A. Ilunaesa . .

TEOXUMUMS BEHJ-KEMBPUMCKWX TEPPUT'EHHBIX OTJIOXEHNM N3ABXAHCKOI'O

MMKPOKOHTUHEHTA (BATIAJTHAST MOHITOJIFIST) ..ot 111

AH. Ilpowenxun .
N30TOHHO-ITEOXUMUYECKHE XAPAKTEPUCTUKHA HEOIIPOTEPO3OUCKHUX
TEPPUT'EHHBIX OTJIOXKEHWN BUPIOCHTTHCKOI'O TIPTCASTHDBST ...t 113

AIO. Censmuyxuii .
CPABHEHHE COCTABA MUHEPAJIOB M3 MAHTUWHLIX M KOPOBBIX TTEPUJIOTUTOB
KOJIIMM3MOHHBIX 30H BHICOKMX / CBEPXBBICOKUMX JABIIEHIM ... 115

C.1O. Cxyzoeamos .
KPUCTAJUIOT'EHE3NUC AJIMA30B B OBOJIOYKE 13 KUMBEPJIIMTOBOU

TPYBKU CBITBIKAHCKAST (STKYTHIST) ..ot 117
A.B. Cnauées .

YIJIEPOIUCTLIE OTJIOKEHM ST OBJIACTA COWIEHEHUSI MAI'HUTOI'OPCKOU U

BOCTOYHO-YPAJILCKOU MET'ASOH IOKHOI'O YPATIA oo 119

A.B. Cnauée, O.P. Apoucnamos

[IAJIEOI'EOT' PAGUYECKUE YCJIOBHSI ®OPMUPOBAHMS CPEJIHEPUGENCKIX

YIJIEPOJICOAEPKAILMX OTIOXEHNI MAIITAKCKOM CBUTHI CEBEPHOM YACTI

SIMAHTAYCKOI'O Y MASIPIJAKCKOI'O AHTUKJIMHOPYER (FOXKHBIA YPAJL) oo 121

A.E. Cmapuxosa
CTPOEHHE U COCTAB MATHE3UAJILHBIX CKAPHOB TAXKEPAHCKOI'O
MACCHUBA (3ATIAJTHOE TTPUBAMEKATIBE) ....viiiiiiiiiii ittt sttt sees ettt i 123



O.I' Tumogpeesa, 11.I'. Kopooros, O.E. Kosanvuyx
METOJ KA ©OTOJIOMWHECITEHTHONW CIIEKTPOCKOITA AJIMA30B
B I'EOJIOT OPA3BEJJOYHOM KOMITIIEKCE AK ¢ ATIPOCAY ...oieieiiiiieiees ettt 125

H.C. Yysaurosa . . .
CIIOPHBIE BOIPOCBI IATUPOBAHI ME3030MCKO-KAMHO30UCKNX BYJIKAHUUECKUX
1 CYBBYJIKAHMYECKUX TIOPOJT CPEJTHEW TOBM (MOHI'OJIVIST) ..o 127

10.A. Hlabanosa, B.A. Ilaxomosa
TIETPOJIOI' MISI MATMATHUYECKUX ITOPO/ TIOJIMXPOHHOI'O MACCHBA 11
TEOJJMHAMIMYECKAST OBCTAHOBKA X ®OPMUPOBAHUST ... 129

MI—{ 1loxonosa .
JAWKHN I'ABEPO-JIMABA30B CEBEPHOI'O ITPUBANMKAJIBSL:
TEOXVMUS U TTPEITIOJIAT AEMBIE MCTOUYHMKI ... 131

3BOJIIOIHA ITOA3EMHOM I'HJIPOCHEPEI U TEOIKOJIOT AL

E.A. Bax, H.A. Xapumonosa
PEJKO3EMEJILHBIE DJIEMEHTHI B ITIOPOJIAX Y BOJJAX BEPE3UTOBOI'O MECTOPOXKJIEHUAA ............. 133

I0.B. Bawecmioxk
DTAIIBI U3YUEHUSI MUKPOCTPYKTVYPLI JIECCOBBIX U I'TTMHMCTEIX

I'PYHTOB IOI'A BOCTOUHOM CHUBHPIL ..o oo 135
A.B. Bepeyn .
PE3YJILTATHL U3YUEHMS MUHEPAJIGHBIX BOJ[ IOI'O-3ATIA JTHOU
YACTU BAUKAJILCKOM PUDTOBON BOHDI ...ttt ettt eeesenes et e 137

E.B. Bepxosuna, B.A. Bepxoszuna
MOHUWUTOPHHI'OBBIE NCCIIEJOBAHIS KAYECTBA BO/IbL

B PAVIOHE FOXKHOI'O BAUKAJIA (LHOC. JIMCTBSIHKA) oo 139
10.C. Bocenw

BIIMSTHUE OU3UKO-XUMWUYECKUX TIAPAMETPOB BOJIBI HA COINEPYKAHUE

VYPAHA B IOHHBIX OCAJTKAX MAJIBIX O3EP (BAMKAJIBCKUU PETAOH) ..o 141
O.H. I'opoeesa, I A. Fenozonosa

BIIMSTHUE « YCOJIBEXMMITPOMA» HA MUTPATTHIO PTYTHU B TIOYBAX U PACTEHUAX ...oovovvcieee 143

1LII I'puyro, B.H. I'pebenuyuxosa
OIEHKA BEJIMUYWHEL MBI TAMMA-U3IIYUYEHUWS B TIOUBAX 1 TIOUBOI'PYHTAX

r. IPKYTCKA U ET'O OKPECTHOCTEN (20T0T.) oot 145
A.B. JKoanos .
TUAPOI'EOJIOTUYECKUE ACITEKTEI PABPABOTKH KMMEBEPJIMTOBOM TPYEKU YIAUHAS ................... 147

I A. 3no6un, I'JI. Kupuanosa, A.B. Kyovimoe
CTPYKTYPHO-JIMTOJIOT' MYECKUE HEOJHOPOJHOCTH MACCHBA,
BMEINAIOIIETO KYZHEHOBCKHI TOHHEJID ..ottt et e 149

C.B. Keawyx, I''A. 3no6un, I1.A. Konmyn .
HUCCJIEJIOBAHUE BJIMSTHIS TPEIMUHOBATOCTH IIOPO/I ITEPEBAJIBHOM YACTH
CEBEPHOI'O CUXOT2-AJIMHA HA YCTOMYMBOCTDL TPAHCIIOPTHBIX COOPYIKEHIU ... 151

C.B. Keawyx, B.B. Illecmepruna

HUCIIOJIE30BAHUE ITEOMHOOPMALIMOHHBIX TEXHOJIOI M 1IPU UCCJIE JJOBAHUI

UHXEHEPHO-T'EOJIOI MTUECKUX ITPOLIECCOB YPBAHW3UPOBAHHKIX TEPPUTOPUIA

(HA TIPUMEPE T. YCCYPHMICKAY ..o oo 153

C.H. Kosunyes .
OITEHKA PA3PABOTAHHOM METOJTVMKN BUOVHTAKAT AN

TEPPUTOPYIA HA OCHOBE LTKIIA ROSA ..ot 155
11.11. Konezo6

PE3VYJILTATEL TEOTEPMUYECKOI'O MOHWUTOPHHIA (2000-2007 rr.) OTBAJIOB OTPABOTAHHOI'O
30JIOTOPYJTHOI'O MECTOPOKJIEHMS KYBAKA (OMOJIOHCKHMU MACCHB) ....ocoovvivee e 157

A.M. Kononos, C.B. Anexcees, JL.II. Anexceesa . .
CBS3b HPQHECCOB OOPMHPOBAHUA 3AJIEXXEHW BUTYMOMJIOB C FI/IZ[POTEO)U(I/IMI/ILIECKOI/I
1 T"’A30BOU 30HAJIBHOCTBIO OJIEHEKCKOI'O KPHOAPTESMAHCKOI'O BACCEMHA ..o 159

A.M. Kononos, A. Baxe, O.C. I'ymapesa, C. bpeiimenbax
HCIIOJIL30OBAHUE ITEIIEPHBIX CITEJIEOTEM JIJISI TEOKPHOJIOI MTYECKUX

[TAJIEOPEKOHCTPYKIM HEOIJIEMCTOITEHA CUBMPCKOM ITIATOOPMBI ..o 161
A.A. Kox . .
TEOTEPMUYECKHI PEXKUM HEJIP AHABAPO-JIEHCKOM 30OHDBL ........coovviiiiiieece e 163

6






A.A. Ilepesedenyesa, JLI. Casun .
BBHIJIEJIEHVE KUMBEPJIMTOITEPCITEK TUBHBIX TJIOIA JEW 1O JTAHHBIM

MATHUTOTEJUIYPUYECKUX 30HAUPOBAHUI HA ITPUMEPE HAKBIHCKOTO HOJISL. ..o 205
E.H. onomapesa . . . . .
JPEN® OITMIEHTPAJIBHBIX TTOJIEM SEMJIETPACEHIN B BAUKAJILCKOU PUGTOBOUM 30HE .............. 207

A.B. Ilocnees, H.B. Eyooo, JI.B. Cypos

K BOITPOCY O PA3PEIIAIOIIEN CIIOCOBHOCTU HECTAITMOHAPHBIX SJIEKTPOMAT'HUTHBIX
30HIMPOBAHUH ITPU KAPTHPOBAHWK I'OPU30HTOB-KOJUIEKTOPOB B I'EOSJIEKTPUYECKUX
YCJIOBUSIX FOI'A CUBUPCKOM IITTAT®OPMDBL ..o 209

AH. Cepeoxuna
TEH30P MOMEHTA ITEHTPOUJIA KYJITYKCKOI'O 3BEMIIETPSICEHMS 27 ABI'YCTA 2008 1.

(FOKHBIA BAMKAJ) T10 TIOBEPXHOCTHBIM BOJTHAM ..o oo 211
AH. Cepeoxuna, O.A. Conoseil
TTOBEPXHOCTHO-BOJIHOBAS TOMOI'PA®UST A3V T1O T'PYIITIOBBEIM CKOPOCTAM BOJIH PEJIEA ..... 213

JLA. Yevinun, E.B. Bpuicax . . .
KOMIIIEKCHAS OIIEHKA CEUCMUYECKON OITACHOCTH JIMHEWMHBIX
COOPYKEHUY C YUETOM JIETPA TATIVI MEP3JTOTEL ...t 215

M.A. Xpumosa
KOMIDIEKC ITPOI'PAMM JIJISI OIIEPATHBHOI'O MOHUTOPUHI'A CEUCMUYHOCTHY IIPUBAMKAJIBSL .. 217

B.A. Hla6anun, ,ZZ.IOLMaﬂeee . .
BEPOSITHOCTHBINM AHAJIN3 CEUCMIYECKOU OITACHOCTH ... 219

P.A. Hluwmapés, A.A. Hlepesedenyesa, JI.I". Casun
HUCTIOJIL30OBAHME YIAJIEHHOW BA3DI IIPW BRITIOJIHEHNHA MATHUTOTEJUTYPUUECKHUX
30H/TMPOBAHIMU B YCJIOBUSAX TTPOMBITIIEHHDBIX TIOMEX ...ttt 221

ABTOPCKII YKABATEIID ......etiiiiitiite ettt e ettt atte et et etteee et ea st et e eeeeoe e st ee e ee e e ee e £t eEeeee e e oe e bt a8t ea e e et e seenbeeeeeeeenneenbeeneeneenreans 223






IOHKTUBHOH TCKTOHHMKOHM. Tak, Hampumep, pasMblB JOPOKKOBCKOTO BOAOYIIOpA anT-anb0-CCHOMAH-
CKOro KoMILIeKca BbisiBicH Ha Hikuexerckod, Manoxerckoit, Jomranckoi, Touunckoi u Cyxo-
HyauacKko ruomansx. Pa3MbIB HEOKOMCKHX BOJOYIIOPOB (SIKOBIECBCKOTO, HIPKHESIKOBICBCKOTO H Ap.)
yCTaHOBICH B mpeaenax Manoxerckorh u TounHckol mmomaneii, Bepxaeopekux — Ha F0xHo-Cone-
auHCKOM, Meccosxckoi, Tammetickoi, 3umueii, CeMeHOBCKOM M ManoxeTckoi mmomanax. Bomo-
VIOPBI B TIPEJETax HHKHE-CPEIHEIOPCKOrO KOMIUIEKCA TMOABEPTIIMCh ACHYAAUNH Ha MECCOSXCKOM,
CemeHoBCKOH 1 ManoxeTckoli mnomanax. MHTeHCUBHOE MPOSBICHHE JU3BIOHKTUBHON TCKTOHUKH 10
CCHCMHUUCCKUM MarepHaiaM H pe3ylsTataM OYpeHHs Xopoino mpocnekuBactcs Ha HrpkaexeTckoH,
Mamnoxerckoit, Touunckoii, Cyxo-/yaunckoit, Jxanroackod u apyrux miomaasx (puc. 1).

Hamu 6b1710 BBIAEICHO BOCEMb THIIOB CTPYKTYP O THIY THAPOTEOIOTHYESCKOro paspesa (puc. 2).
IlepsrIit THIT XapaKTEPU3yETCA HATMYHUEM B Pa3pe3e BCEX BOJOHOCHBIX TOPU3OHTOB M BOJOYIIOPOB OT
HIDKHCH FOPBI 10 BEPXHEro Mena. TeppuTopHanbHO OH Pa3BUT B peaciax AHOMATbHOW, [ opuuHCKOH,
Cesepo-Conenunckoit, Cy3yHckoh u apyrux miomaiacii. OcoOCHHOCThIO BTOPOrQ THIA SIBISICTCS
TTHHA3AHUS OKC(OPACKOTO PETHOHANBHOTO PE3EpPBYapa BEPXHCIOPCKOTO BOJOHOCHOTO KOMILICKCA U
€ro pacmpoCTPaHCHHE B CCBCPHBIX M 3amaiHbix paioHax Ha Bepxne-KyOunckoi, Kazaniesckoi,
OszepHoii, [aroTckoit u apyrux mwiomanax. TpeTHi THI pa3pe3a XapaKkTepu3yeTcs TTIHHA3ALMCH HUXK-
HEXETCKOTO M HIDKHEXETCKO-CYXOAYANHCKOTO PE3EPBYAPOB HEOKOMCKOTO KOMILTEKCA M PA3BUTHEM Ha
mromaasx 3anaaueix paoHos (Hanansuckas, [adisixckas, Aposckas u ap.). OcoOSHHOCTAMU YSTBEP-
TOTO THIA SBISACTCS MPAKTUYCCKU MOTHOEC OTCYTCTBUC OTIIOKCHHH anT-aNnb0-CEHOMAHCKOTO M BEPX-
HCIOPCKOT'O KOMILICKCOB, YaCTHYHBIH Pa3MBIB MANBIIICBCKOTO U 3UMHET0 pe3epByapa. CTPYKTYpHI €
TAaKUM THUIIOM pa3spesa NPHYyPOUCHB K BOCTOUHBIM padioHam ([onranckas, Manoxerckas, HikHexet-
ckas u apyrue iomany). [laTeri Tvnm paszpe3a ¢ YaCTUYHBIM MM MOJTHBIM Pa3MBIBOM OTIOKCHUE
BEPXHCIOPCKOTO KOMILICKCA pacnpocTpaHeH Ha 3umHuei, Meccosxckoii, CemeHOBCKOM, TaMIeHCKOH 1
apyrux mwiomaasx. OTiHdueM MecToro THNA ABICTCS BHINAACHHE U3 pa3pesa Hapsay C BEPXHCIOP-
CKUMH OTJIOKCHUSMH TAKKE U HHU30B HEOKOMCKOTO KOMIUICKCA (HIKHEXCTCKUH W HHIKHEXETCKO-
cyxoayauHckui). [ms npuvepa mMoxuo mpusectH Boctouno-Meccosxckyro mmomans. B npenenax
ctpykryp (Hepadunckas, CyxoayauHCKas U Ap.), TAC Pa3BUT CEABMON THI pas3pe3a, B IPaHULAX HUXK-
HE-CPEAHCIOPCKOrO KOMIUICKCA OTCYTCTBYST €0 HIKHSIS YacTh (3UMHHM, IIAPAMOBCKUMN, HATOSXCKHMA
U BBIMCKHH pe3epByapbl). Tak ke, Kak U BO BTOPOM U TPETHEM THIIAX, MOJHOCTHIO 3arTHHU3UPOBAH
OKC(OPACKUH PErHOHAIBHBIA PE3CPBYaAp U PE3CPByapbl HU30B HEOKOMA (HIKHEXCTCKUM, HIKHEXCT-
CKO-CYXOIYAMHCKUH M HUXHECYXOMyIUHCKHI). BOoCbMOI M3 BBIOEICHHBIX THIIOB PACIPOCTPAHCH B
mpuOOPTOBBIX HacTsAX Oaccelina (boblnesaiiuHCKas U Ip.) U XapaKTCPU3YETCs BHIMAJICHUEM W3 Pas-
pe3a IPaKTHIECKH MTOTHOCTBIO IOPCKUX OTIOKEHHH.

CraenyeT OTMETHTD, YTO JAHHOEC B MEPBOM NPHOIKCHUHU PA3JCNCHUE CTPYKTYP 3alaJHOH YacTu
Enuceii-XaraHrckoro peruoHaIbHOTO MPOTUOa U COMPEACIbHBIX TCPPUTOPUE OBIIO MPEACTABICHO
JWIIb HA OCHOBE OCOOCHHOCTEH MHAPOrCONIOTHYCCKOTO CTPOCHMS (HATHYMS HITH OTCYTCTBHS TEX HIIH
HHBIX THAPOTCONOTHICCKUX CTPATOHOB). JlampHeHmas aqetanu3anmus THAPOreOnorHIeckoi ctpaTudu-
Kall¥ JOKHA OCHOBBIBATECS HA OCOOCHHOCTAX TMAPOJUHAMUKHI M THAPOTCOXUMHUH Oacceiina.

[Tpu w3yueHHH TUAPOTrCOTOTHICCKHIX VCIOBUH U OOOCHOBAaHHU THAPOTCONOTHUCCKON cTparnu-
KallM¥ U3y4acMOro PEerHoHa MPHUXOANUTCS YUUTHIBATE OCOOBIH Ie¢OIOTHICCKUH OOBEKT — MHOTOJICTHE -
Mepanbie mopoasl (MMII), crararomue coBpeMEHHYIO KpHOnuTo30HY. Teppuropus Ennceit-Xaranr-
CKOTO Tporuda OTHOCHUTCS K 30HE CIUIOITHOTO MOHOIUTHOTO PACIPOCTPAHCHHS BEYHOH MEP3IOTHI |2,
3, 24, 25, 29], uTo MO3BOACT HAM BBLACIITE PCTHOHAIBHBIN BOJOYIOP B BEPXHCH YACTH TCOIOTHUC-
cKkoro paspesa (cMm. puc. 1).

B crnoxubix npuponasx ycnosuax 3amaaHol Cubupu n EHncei-XataHrckoro peruoHalb-
HOro nporuda 0coOCHHO BAKHO MOMYYUTh JOCTOBCPHBIC CBEACHHS MO THAPOJHHAMHKE Hedreraso-
HOCHBIX oTyokeHHH. HecMoTps Ha To, uTO B HM3y4acMom peruoHe mpodypeHo domee 200 riyOoxkux
TCOJIOrOPa3BEIOYHBIX CKBKHH, MPOLECHT JOCTOBEPHOM THAPOAWHAMHYCCKOH HH(popManmu KpaiiHe
HU30K. HeoarHakoBa W M3YYEHHOCTh PA3NMYHBIX FHAporcoiorumdcckux oovekToB. Hanbonee n3yueH
HEOKOMCKHH BOAOHOCHBIH KOMILICKC, YTO CBI3aHO C €r0 NMEPCHCKTHBHOCTHIO HA YIICBOAOPOIHI (PUHC.
3). MeHee BCero B THAPOJHHAMUYCCKOM OTHOLICHUH M3YUCH BEPXHCIOPCKUH BOAOHOCHBIH KOMILTCKC.
AHaNMM3 TUAPOIUHAMHUYCCKHX VCIOBHH H3ydaeMoro peruona npuseicH B paborax I'.JI. I'muzbypra,
I' A Usanosoii, A E. I'ypesuua, O.B. Papnonukac u ap. [3, 6, 24].

JetaapHO paccMOTPHUM PE3yNbTAThl HCCICAOBAHUN 10 THAPOJUHAMHUKE C JIEMEHTAMH ITaJICOTHI-
POTCONIOTHYCCKUX PEKOHCTPYKIMH HEOKOMCKOTO KOMILIEKCA, Kak Hambosee u3yueHHoro. B Hacros-
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WCTOLWEHWUE 3ANACOB YNPYIFON 3HEPIM NNIACTOB
N COKPALUEHVE OOBbIYUN HE®PTU

C.X. Mazuoos™, I'.FO. Mycaes™*

* UucturyT reonoruu IHL] PAH, Maxaukana, salavmag@yandex.ru
** JlareCTAaHCKHH MHCTHUTYT HAPOTHOTO X03siicTBa, Maxadkana

Heymepennoe notpebiacHue He(TH Ha COBPEMCHHOM 3TAllC Pa3BUTHA HE TOIBKO OTICIbHBIMH
CTpaHaMH, HO U B MHPOBOM MaciuTade MPUBOJUT K YCKOPEHHOMY HMCTOLICHHUIO 3allacoB 3TOTO LICH-
HEHINEro SHEPreTHUCCKOTO CHIPbs. Takoe MONOKECHUE CO3JAacT ONACHOCTh MOBTOPCHHS [NIOOATBHOTO
sHeprerTuueckoro kpuzuca. Ho u 0e3 octporo kpusnca Jake HE3HAYHTEIBHOS COKPALICHUE MUPOBOU
JOOBIYHM HETH MOXKET CO3AaTh CEPbE3HBIC MPOOIEMBI A Pa3BUTHS ITOOANBHON 3KOHOMHUKH. Takoe
pasBUTHE COOBITHH BBI3BAHO TEM OOCTOSTEIBCTBOM, UTO VCIICXH COBPEMECHHON LIMBHIIM3ALUH B 3HAYH-
TETBHOW MEpPEe ONPEICSIIMCh HAMMYHMEM CYIICCTBCHHBIX 3aIacOB AOCTYIIHOTO SHEPTETUUCCKOTO ChI-
prs. Hemesas sHeprus odecneunBana yCKOPEHHBIC TEMIIBI TCXHUUECKOTO MPOrpecca U Bela K POCTY
MaTepHAIBHOTO OJIaroCOCTOSHHUSA, OCOOCHHO B MPOMBIIIJICHHO pa3BUThIX crpaHax. CokpalieHue mo-
CTaBOK HEC()TH HA MHUPOBOH PBIHOK KpaliHE HEONArompHATHO OTpasuTCs Ha riobainbHOM (PuHAHCOBO-
SKOHOMUYECKOH CHUCTEME.

BoMbIIMHCTBO SKCOEPTOB-TEOTIOTOB CXOMATCS BO MHEHHH, YTO JOCTOBCPHBIX MHPOBBIX 3aracoB
HeTH MOXKET XBATUTh BCETO HA HECKOMBKO aecsarmiactuil. Jng Poccuu takoi cpok coctaBnser aBa —
Tpu Accstwietus. McromieHue 3amacoB HepTH okaxeT 0c000 HEOIArONMPUATHOS BO3ACHCTBHE HA DKO-
HOMHKY P®, Tak kak OHa B 3HAYUTEIBHOM CTETIICHH OPHCHTHPOBAHA Ha 3KcropT HedTH u raza. s
Pa3BUTHA NPOMBILIIICHHOCTH U APYTUX OTPACIICH 3KOHOMHKHU TaKXKE TPEOVIOTCS 3HAYUTEIBHBIC 00BC-
MBI ocTaBoK HeTH. KpoMme Toro, HeoOXOIUMBIM YCIOBHEM IS OCYINECTBICHNA MACIITAOHBIX JOJ-
TOCPOYHBIX MPOCKTOB SIBIICTCS HAJIUYHC COOTBETCTBYIOIIMX T'COJOTHUYECKHUX 3armacoB HE(TH, a OHH
MPH COBPEMCHHBEIX YPOBHAX MOOBMHM MOTYT OBITH HCUCPIAHBI 3a KOpOTKoe BpeMsa. OO 3ToM cBuze-
TCIPCTBYIOT MHOTHEC MPU3HAKH, PACTET OOBOAHCHHOCTh HE(PTH, Magar0T ACOUTH HS(PTIHBIX CKBAXKUH,
a TAIOKE MOKA3aTeld IIIACTOBOTO AaBicHu. B HacTosmee BpemMs GONBIIMHCTBO CKBKUH MOXKET OBITh
OTHECCHO K KAaTErOPHH MaTOACOUTHBIX, B KOTOPBIX 00beM JOOBIYMM HE NPEBHIIACT BeIuuuHy 10 T/cyT
[1].

[Iporpeccupyrommee ucToIECHHE HE(PTETa30BBIX MECTOPONKIACHUH MPHBOAMT K TPaHC(HOPMAITUH
THIPOTCOIOrHICCKUX CHCTEM, UTO BBIPAKACTCSA B CHIDKCHHHU 3aIacoB VIPYTOH SHEPTUH BOJOHAIOP-
HBIX KOMIUICKCOB B 30Hax He(rerazoqoObMu, a 3TO, B CBOI OUYEPEAb, NPHBOANT K CHIKCHHUIO JOJH
HedTH, 100BIBacMO (poHTAHHBIMH CKBaKMHAMHU. JlMHAMUKA 3TOTO MPoIecca MOKa3aHa Ha PUCYHKE.

ComnocraBieHHe TMHAMUKA JAHHOTO MOKA3aTeNsl C M3MECHEHHEM YPOBHS J00BIMH HEPTH MO3BOI-
€T CACTATh ONPECACICHHBIC BHIBOIBL.

[Tpumepro 3a moneeka skcrutyaranuu 1o GoHTaHHBX ckBakUH B CCCP cHM3MIack B HECKOIb-
K0 pa3 u B Hauase 90-x roxos coctasisuia oxkono 10 %. U3 npeacrasacHHO# rpaduku CASAYET, YTO B
Poccun cutyanug erme MeHee OnaronpuATHAS — B HACTOAIICE BPEMS 3Ta JOJS COCTABISICT BCETO HE-
CKOJIBKO IIPOLICHTOB OT BCETO KojmuccTra [2]. U3 pucyHKa BUAHO, UTO MAPALICIBHO UACT U COKpAINe-
HHE ypoBHS 100b4H HedTh. [IpuBecHHBIC JaHHBIC 03HAYAIOT, YTO 3HAYUTENIBHAS YacTh YIIPYTOSMKO-
ro HNOTCHIHANA VIKE WU3PACXOJ0BaHA, a 3TO, BO3MOXKHO, OVICT UMETh OYCHB OMACHBIC CO3KOIOTHYC-
CKHUE MOCTICACTBHS B EPCICKTHBE. B CBA3M ¢ 3THM, Hapaay ¢ npobIeMOi HCTOINCHHS SHEPTOPECYPCOB
HE MCHBIICH NPOOJIEMOH MOTYT OKa3aTbCsl CEPhE3HBIC TCOKOIOTHUECKHE PHUCKH BCICICTBHE TEXHO-
TCHHBIX U3MEHCHHUH reocucteM. B oTHX yCIoBHAX 0c0OVIO aKTYyaIbHOCTh MPHOOPETAIOT THAPOTEOI0-
THUYECKHUE acTICKTHl OXpaHbl OKpYKaromeH cpeasl. g atoro Heo6X0auMo MPOBEACHUE, MPEKAC BCE-
ro, ruaporeonoruniaeckoro MoHuroputra. [lonyuurs ompeaeneHHOe NpeAcTaBIcHUE 00 M3MEHEHUH
VPOBHS ILTACTOBOW SHEPTHH MO3BOJLICT M3VUCHHE JUHAMHUKH NOOBYHM HE(TH, U3BICKacMOH (OHTaH-
HBIMH CKBKUHAMHU, O€3 MPOBEACHUS CIICLUATBHBIX UCCICI0BAHH.

Jns unmocTpaliy HHTCHCHBHOCTH UCTOLICHHS YIIPYTOH SHEPTHH, 3aIaceHHOM B HeApax, OblIu
B34THl JaHHbIC MO KpyHHEHIIEMY peruoHy mupa — Poccnn. Ananm3 ¢axTHYECKUX AaHHBIX MO JKC-
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OPrAHUYECKUE COEAMHEHUA B KyIbAYPCKOM U TYMHUHCKOM
TEPMATIbHbIX MNONAX (AANTbHUN BOCTOK)

B.A. lHlomypaii

HHCTHTYT KOMIITIEKCHOTO aHATN3a perHoHANbHEIX mpodieM JIBO PAH, bupobumxkan, wap8585@mail.ru

Ha Teppurtoprn Poccun m3BecTHBI MHOTOYHCICHHBIC TepManbHbie moist. OpHy w3 Oomprumx
IPYNII MHHEPATBHBIX BOA, IIHPOKO pacmpoctpaHeHHbIX B crpaHax ObiBmero CCCP, cocrasmsior
a30THBIC CIAOOMHUHEPATH30BAHHEIC IIETOUHBIC TepMbl. OHH 0071aJar0T PAIOM XapaKTEPHBIX MPHU3HA-
KOB U cBOHCTB [1]. B HacTosmel paboTe H3TI0KEHBI PE3YAbTaThl HCCICAOBAHMS OPTaHUICCKUX COCIH-
HeHuil Kynpaypekoro m TyMHHHCKOTO TepManbHBIX IONEH, KOTOpBEIE mpHypoueHs! K bypewmncko-
Oxotckoii oOnacTy.

Kynpaypckoe TepManbpHOE TONIC PACcTIONaracTes B CCBCPO-3aMagHOM 4acTH EBpeiickoil aBTOHOM-
HOWM 00MacTH, B 2 KM OT OJHOMMEHHOMN cTaHIuu JlaapHEBOCTOUHOM Kene3HOH Joporu. Tepmsl ces3a-
HBl C KPYIHOH 30HOH TEKTOHHYECKOTO JPOOJICHUS B TPAHUTHOM Maccuse. OHH NpeaCTaBIsAIOT COO0
TUIMYHBIC HAMOPHBIC TPCIIMHHBIC BOABL, OgHUMAromuecs ¢ rayounsl 2-3 kM. [lo Hammm maHHBIM,
HCTOYHUK FOBCHUIBHOU COCTAaBISIIONICH 3THX BOJA Paclonaractcs B OOIACTH YaCcTHYHO PacIliaBiICH-
HBIX TTOPOJ B acTeHochepHoM ciioe [3]. B psae paboTr yka3eiBaeTCs, 4TO 3TOT CJAOH HAXOAUTCS HA Ty-
oune nmopsiaka 40-50 xkm [4, 5].

Ha ocHoBe ruapOXHMMHYECKHX JAHHBIX M TEMIIEPATYpPHl HA MECTOPOXKACHUN YCTAHOBICHA OIpE-
JencHHas 3oHanpHOCTh. Hambonee BricokoTemmepatypubeie BoAbl (71-72 °C) BCKpBIBAIOTCS B €0
LCHTPaTIbHOM YacTH ckBaxkuHamu 1-87 u 2-87 rnybunoti 100 M. Boxa n3 3THX CKBa)KMH UCTIONB3YETCS
JUTA IeUeHUs OTAbIXaromux. B mpomekyTodHOM 30HE pacronoskeHsl CKBaXUHB 3-87 u 3-51, nvero-
mue temneparypy 55-60 °C. CxkBaxuna 5-51 ¢ temmeparypoii Boasl 20-25 °C pacnonaraetcst BO
¢nanrosoii 3oue. Ha Bcex miTH cKBayKUHAX MPOBOIATCS PEKUMHBIC HAOMIOACHUS (MOHUTOPHHT VPOB-
HS BOJBI, TEMIICPATYPbI, XUMHYIECCKOTO COCTABA).

TYMHHHCKOE TEPMATbHOEC MECTOPOKACHUE HAXOAMTCS B TopHOM pacmanke Cruxors-Amung B 10
KM OT cTaHimu TyMHUH [{aapHCBOCTOUHON KCIC3HOUW AOPOTH M B 25 kM OT TaTapcKoro mposuBa.
TYMHHHCKOE TEPMAIBHOE MOJIE MPUYPOUCHO K KPYITHOH TCKTOHHYECKOH CTPYKTYpPE TIyOOKOro 3aje-
TaHus, MPOHHLACMOH A BOCXOIIIUX MOTOKOB TEPMAIBHBIX BOJ. JTO AVIOBOE HAPYIICHHE, MPH-
VPOUCHHOEe K Kynony T. Aiua. Pasrpyska MHHEpanbHEIX BOJ HPOUCXOAWT B JOJHMHE pyubs Yome
CKBO3b Q/TFOBHUH M0 MOBEPXHOCTH TEPPACH ¢ aDCOMOTHON oTMETKOM 241 M. McTOUHMK BOCXO SN,
cnaboHanopHeId. MMeroTcs ABa BRIXOAA B 5 M APYr OT Apyra. B mponecce M3BICKAaTEIbCKUX PaloT
OBLT MPOOYPEH PsIJ CKBAXKHH, U3 KOTOPBIX HauOoJee CTAOWIBHBIC XapaKTCPUCTHKH JATH CKBAKUHBI
Ne 8 u Ne 9 [2]. Temmepatypa Boas! B HuX 46 °C 1 43 °C cOOTBETCTBEHHO.

JUta m3ydeHns opraHdIecKuxX coeauHeHuH B Bogax Kympaypcekoro n TyMHHHCKOTO TepMalTbHBIX
MECTOPOXKACHUH ObLIM OTOOpaHBl HPOOBI BOABI U3 ISITH CKBAXHH KyIbIYPCKUX TEPM B OKTSIOPES
2008 r. n m3 aByx ckBakuH TymumHCKHX TepM B utoHe 2010 r. Mccnenyemas Boga npormyckanacs te-
pe3 matponsl C-18, koTopsie aacopOHPYIOT OpraHUYecKoe BELIECTBO U3 kuakocTu. [locne Bricymm-
BaHU ATPOHA B TOKE aproHa IyTeM MPOMbBIBKH cOpOeHTa 1 CM’ XIOPHCTOrO METHIEHA U TIOCIEIY0-
mero ynapusaus 10 100 Mk ObLT HONYYEH KOHLCHTPAT OPraHHYCCKUX COCIUHCHUHM. AHAIU3 OCy-
LIECTB/ICS Ha XpoMmaro-macc-ciekTpomerpe GCMS-QP20105 Shimatsu (Smonus).

B pesynbpTrare mpoBeICHHBIX HCCICAOBAHUE OBLTH ONMPEIACICHBl OPTaHHYCCKHE COCIUHCHHS, CO-
Jepxamuecs B Bogax Kympaypckoro m TymHHHCKOTO TepManpHBIX mosicd. Beero B tepMax wnccne-
OYEMBIX PadiOHOB OOHAPYKEHO 88 OpraHMYecKUX COCAMHEHHH, KOTOpbIe mpuHapIexkat k 11 romomno-
THYCCKUM psiiaM. XapakTepHOH 0COOCHHOCTBIO U3VUCHHBIX TEPM ABISCTCSA NPeodIaJaHue aTKaHOB U
apoOMaTHYECKUX YITIEBOJOPOAOB HaJ APYTUMH OpPTaHHYeCKMMHU coeamHeHHMsMH. [lImpokxo pacmpo-
CTPAHCHBI B H3YUYCHHBIX TEPMAaX TAKXKe aTbACTHIbI, 3QHUPBI U KapOOHOBBIC KUCIOTH. OHH BCTPEUAIOT-
¢4 kak B KyJpaypckux tepMax, Tak ¥ B BoAax TyMHHMHCKOTO MECTOPOKACHHA. Takue opraHmdecKue
COCIOVHCHHSA, KaK ATKCHBI, IUKIOATKAHbI, 3()UPbl, MOHOTIULCPUABL, H30NPEHOUIB, CIIUPTHL H KETOHEIL,
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MOJENNPOBAHUE 3KONOMMYECKOWN CUTYALIMN B TOPHOAOBbIBAIOLLIMX
PAWOHAX HA NMPUMEPE NPEANPUATUA HEPYOHOIO ChIPbSA (MUMELKASA
OBJIACTb)

E.M. Penuna

Boponexckui rocyJapcTBEHHBIH YHUBEPCHTET, BopoHe:k, repinaem@mail.ru

JKOJOTO-TCOIOTHIECKOE MOJCTUPOBAHNE TIO3BOJISICT CO3AATh MOJACTh MOHUTOPUHTA COCTOSIHUS U
cAenaTh NPOTHO3 3KOJOT0-TCOMOTHISCKON CUTYAIIUM B 30HE BIHSIHUSA FOPHOAOOBIBAIOLICTO NPEATIPH-
AT, BOSHUKAIOIICH MPU PEATbHBIX WK BO3MOXKHBIX H3MCHCHHAX T€ONOTHYCCKOI0 KOMIIOHECHTA MPH-
POIHON CpeIbl MO BO3ACHCTBHEM KaK MPHUPOAHBIX, TAK U TEXHOICHHBIX (akropos. [Iponecc skomnoro-
TCOJIOTHUCCKOTO MOJCIUPOBAHUS NMPEANONATacT PEIICHUE CICAVIOMNX 3a4ad: 1) co3aanue Monencit
COCTOSIHHUS 3KOJOTO-TCONOTHICCKOH CUTYALMH TOW WM MHOH TECPPUTOPHUH; 2) TMOCTPOCHHE MOIEICH
3KOJIOT0-TCOJIOTMICCKOTO MpOorHo3a; 3) paspaboTka ¥ BEIOOP MOJCTH YCTOWYHBO Pa3BHBAOLICHCS
3KOJIOTO-TEONOTHISCKONH CHCTEMBI TEPPUTOPHH; 4) KOPPEKTHPOBKA MOCTOSHHO ACHCTBYIOIICH MOACTN
YCTOWYHBO Pa3BUBAIOILICHCS DKOJIOTO-TE€0JIOrHUECKOMH CHUCTEMBEL.

B xauectse paiioHa ucciaeqoBaHus BRIOpaH OJHH M3 TEXHOTCHHO-HATPYKCHHBIX PAOHOB HA TEp-
puropun BA — Jluneukuii mpoMbIIIICHHBH palioH (CBOOOAHAS SKOHOMHYECKas 30Ha — Jlumenkas o6-
JaCTh), XaPaKTCPUIYIOIUICI BEChbMa PA3HOILTAHOBBIM U IUIOTHBIM YPOBHEM TEXHOT'CHHOU HArpy3KH,
KOTOpas B JAHHBIU MEPUOJ MPEIACTABICHA HE TOJBKO IPazoo0pa3yOIUMH IPEANPHATHAMHI, HO U Ya-
CTHBIMH TPEANPIATHIMA MO J00bIUE 0OLIepacpOCTPAHCHHOTO MOJNE3HOTO HCKOMACMOro U mepepa-
0GOTKE MHHEPATBHOTO CHIPBSI.

OOBEKTOM HCCIECAOBAHMS SIBUIICS NPUrOPOIHBIH patioH r. Jlunenka. Paifon yHUKAICH TeM, 4TO Ha
JAHHOU TCPPUTOPUH pacnioioxeHsl Asa npeanpustus: nepsoe — «CTATTIOK» — noObiBacT U3BECTHS-
KH, UCTIONB3YS B TEXHOJIOTHU pa3paboTku Matepuana OypoB3pbiBHBIC paboThl, a BTopoc — CHTOBCKUI
BOI03200p, pacmoIOXKEeHHEIN Ha Oepery p. Boponex Ha Tepputopmu ropHoro otsoga COKOIBCKO-
CHTOBCKOM TOpPHOAOOBIBAIOIICH KOMIaHuu. JKujbie JoMa U MpUyCaAcOHBIC VUIACTKH OIH3ICKAIIUX
MOCCNKOB HAXOMATCS B HEMOCPEACTBECHHOW ONMM30CTH OT paspadarbiBacMoro Oopra Kapbepa, a MpH-
ycaaeOHBIC YIaCTKU HAXOAATCS HA TOPHOM OTBOJC TOPHOJOOBIBAIOIIETO HPEIIPUATHSL.

OcHoBHas 337a4a NPOBECICHHOW PabOThl CBOAMIACH K MOCTPOCHHIO 3KOJIOTHUYCCKON MOJCTH CTe-
MCHHU BO3JCHCTBHS TOPHOAOOBIBAIOIIETO MPEANPUATHS HA OKPYKAIOIYIO CPEAY, UCTOBCKA, a TAKKE
BBIJCIICHHUIO 30HBI BIHSHMS MACCOBBIX B3PBIBOB MPH PazpabOTKE HEPYIHOTO Chpba. OOmeHayIHBIM
METOAOM HCCICAOBAHMS SBHICS MOHUTOPHHT. HeoOX0auMMOCTE B MOCTAHOBKE KOMILICKCHOTO MOHH-
TOPUHIa BCCH TEPPUTOPUH, OCHOBAHHOTO HA YPOBHE JIOKATBHOTO MOHHTOPHHIA OTACIBHBIX MPEATIPH-
ATHH, OOYCIOBICHA 3HAYUTEIPHON TpaHCHOPMALUCH BCEX KOMIIOHEHTOB MPUPOIHOM Cpelpl, B T.4. U
AuTOChEpHI.

¥YcranoBneno, uto ocHoBHoe BivstHue npeanpuatus «CTATIOK» okaspiBactcs Ha TeppUTOpHH,
MpUIerariue K oopty kapeepa Ha paccrosaun 500 u 1100 m. Haubonee ysa3BUMON SBISCTCS MATH-
COTMETPOBAs 30HA, TAK KAaK 3JECh OCAXKIACTCS MbLITb, 0OPA3VIOIIAALC MPH MACCOBBIX B3pbIBax. B 3Ty
K€ 30HY TMOMAJAI0T MOHOTHTHBIC N3BECTHIKOBEIC MACCUBHIL. Takke Ha STOH TCPPUTOPHH 32 MOCICIHHEC
10 et HAOMFOAACTCH HEKOTOPOS YBEIMUICHHE KSCTKOCTU TIO3EMHBIX BO/.

Hns nemMoHCTpaluy BO3ACHCTBHUS, OKAa3bIBACMOTO TOPHOIOOBIBAIOIINM MPEANPHATHEM HA OOBEKT
HCCNeIOBaHUS (SCTCCTBECHHAS T'COIOTHUECKA CPEJa, YCIOBCK, 3JaHUI U COOPYKCHHS OIU3ICKALINX
MOCENKOB), OBUTH TMOCTPOCHBI OIOK-MOICTH SKOJIOrO-T€OJOTHYCCKOT0 MOHHUTOPHHIA, JEMOHCTPH-
PYIOLINE BIMSHUAEC M3MCHEHHS TeOQH3HMUYCCKHX MONeH Ha oOBEKT mcciaeaosaHus. mg coctaBneHns
KOMIUICKCHOH ONOK-MOAETH 3KOJIOrO-TE€OJOrHISCKOr0 MOHHTOPHHIA OBUTH MOCTPOCHBI HECKOTBKO
MPOMEIKY TOUHBIX.

Iepsas sxonoeo-eeonozuyecxas O10xk-modeb MOHUTOPHHTA (CHHTE3 NPOBOANMEIX HCCIICIOBAHUN
U MaTepuanos, moay4deHHeIX B 2002 r.) AEMOHCTPHPYET 3aBUCHMOCTL BO3ACHUCTBHS OYPOB3PBIBHBIX
pabot (coObITHE) HA KOMIIOHCHTHI OKPYKAIOIICH Cpeabl, MPEACTABICHHBIC MPHIIOBEPXHOCTHBIMH OT-
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POJIb TEXHOFEHHOI O ®AKTOPA B ®OPMUPOBAHUU
COBPEMEHHOI'O 30J10BOI0 JIMTOMOTOKA

M.H. Pyoyosa

WacruryT 3emuoi kopst CO PAH, Upkytck, akulova@crust.irk.ru

[Tpubaiixanse xapakTepu3yeTcs PacIpoOCTPAHCHHEM IIHPOKOTO KOMILICKCA 30JIOBBIX OTIOKCHUH
— 3TO MECKH, «CBA3HBIC» (0ONECCOBAHHBIC) MECKH, JIECCOBHIHBIC CYTJIMHKU U cyrnecH. | eHeTndaeckne
0COOCHHOCTH 3THX OOpPAa30BaHMN ONMPEACIIOT WX MPUPOIHYIO HEAOYIUIOTHCHHOCTh M CTPYKTYPHYIO
HEYCTOWYHBOCTE, YTO 00YCIOBIMBACT HECTAOUIPHOCTD 30JI0BBIX TaHAIA(PTOB B MPUPOIHO-TCXHOTCH-
HoW cpeae. Kpome Toro, akTopom COBPEMEHHOTO OCAIKOHAKOIUICHHUS SABISIOTCS BHIOPOCHI B aTMO-
cepy pasTUUHBIX MPCANPHUATHH MPOMBILITCHHBIX KoMITIekcoB MpkyTckoii obaactu. B mepeyro oue-
pexs 310 Kacaetcs MpkyTcko-UepeMXOBCKOrO MPOMBIIUICHHOTO y3na. OCHOBHAs 4acTh BHIOPOCOB
MPUXOANTCH HA AHrapckuil He(pTeXUMHUUECKHH 3aBOJ, 3aBOX OMOBHTAMHUHHEIX KOHLEHTpaToB (BBK),
Upxyrckyro TOL, Upkaz u Ycoapckuii «Xumnpomy. BozaymHbie TOTOKH CIOCOOCTBYIOT OBICTPOMY
MEPEHOCY BEIOPOCOB HA 3HAYHMTENBHBIC PACCTOSHHS U MOCICAYIOMEMY UX HAKOIUICHHUIO B PA3IMYHBIX
KOMITOHEHTaX NPUPOJHOM CPEAHL.

Hamy mpeanpuHaTa HOMBITKA MCCICAOBATh XApPaKTEP BO3MOMKHOTO TEXHOTCHHOTO 3arpsS3HCHHUS
COBPEMCHHOTO 30JI0BOT0 JIUTONOTOKA. [l 3TOro ObLIM YCTAHOBICHBI CHICIHATIBHBIC JIOBYIIKH IO
cbopy MaTepuana BETpoBOro nepeHoca B r. Upkyrcke, ero npuropoae (MenpHuuHas naae) u B T. baii-
kanbcke. Mccmenosanock TBEpAOE BEINECTBO, HAKOMMBLICECS B 3UMHHHM Tnepuon (HOAOpe — MapT
2008 r.) B CHE:)KHOM MOKPOBE U MPEACTABIAIOLICE CODOM CMeCh MECKa, MBIIH, CAXKU, MEIUIa U IPYTUX
MaTepHanos. Mayuarics ero rpaHy IOMETPHUCCKUN B XUMUYCCKUH cocTas. [ conocTaBneHns B Kaue-
CTBE TPUPOAHOro (POHA HCIONB30BANNCH JAHHEIC MO COCTABY J0JIOBBIX OTIOXKCHHH MOOCPEIKBS 03.
Baiikan (Ilecuansie Byrpsr).

CornacHo pe3yybTaraM CTaHAAPTHOTO TPaHyJIOMETPHUUCCKOrO aHamu3a (METOA MUICTKU C MOJY-
JUCTICPCHOU TIOATOTOBKOW) MaTepHall BETPOBOTO MEPEHOCA MPEACTABICH MEIKHM MECKOM CO 3HAYH-
TCJABHBIM MPEOOIaJaHuEM B €ro coctaBe ToHKonecuaHoi ¢pakuuu (0.10-0.05 mm — okoso 80 %). B
MPHUPOAHBIX BOJOBBIX OTIOXKCHHAX Mpeodnagaror menkonecyanbie yacTuisl (0.25-0.10 mm — Gomee
80 %).

MetonoM peHTreHO(IYOPECHEHTHOrO aHANIN3a HMOTYUYCH XUMHUYSCKHH COCTaB MaTepuana BETPoO-
BOTO MEPCHOCA, OTPAXKAIOMMN COACPIKAHHE OCHOBHBIX MOPOAOOOPA3YIOIUX OKCHIOB U MHKPO3IC-
MEHTOB. BO-MEPBBIX, OH OMPEICIACTCS aHOMAIBHBIM coacp:kanueM yriepoga (bomee 13 %). Coot-
HOIICHUE OCHOBHBIX MOPOACOOPA3YIOIINX OKCHIOB XapaKTePU3yeTCs cieayromum obpasom (%): Si0,
(54.77), Al,O5 (14.23), Fe, 05 (4.78), Ca0O (4.92), MgO (2.88), Na,O (1.35), K,0 (1.21), TiO, (0.69),
P,0s5 (0.36), MnO (0.07). OrveuaeTcst MUPOKUH CHEKTP MHUKPOAIEMEHTOB (B ppm): Sioem (5400), Cl
(2323), Ba (633), Zn (327), St (265), Cu (187), Cr (187), V (137), Ni (118), Ce (97), Pb (76), La (59),
Nd (48), U (32), Sc (30), Co (24), As (23), Ga (22), Rb (9), Th (8), Nb (5). ConocraBicHue XumMude-
CKOT'0 COCTaBa MaTepHajia BETPOBOTO MEPCHOCA ¢ COBPEMEHHBIMHU S0JOBBIMH OTJIOKCHISIMH TIO3BOJISI-
€T TOBOPUTB O MOBBIIMIECHHBIX coaepxaHisIX B HUX C, Seem, Cl, Zn, Cu, Cr, V, Ni, Pb, Co, As, U n Th.
BonpIIMHCTBO M3 3THX 3IEMECHTOB ABILSIFOTCS TOKCHYHBIMU. B mpupoaHbIx 0Opa3oBaHUIX M3 MHKPO-
37aeMeHTOB npeobnagaet Toapko Oapuit (1000), crponumii (640), pyoumuit (110), uupkon (93) u He-
oammM (14).

Taxum 0Opa3zoM, TEXHOTCHHBIC BBHIOPOCH B aTMOC(EPY MOTYT HNPHBOAMTL K HAKOIUICHHIO B CO-
BPEMCHHOM 30JI0BOM JTUTONOTOKE SKOIOTHYCCKH OMACHBIX KOHLICHTPAMN TSKEIBIX METAIIOB, 4 TaK-
JKE PATUOHYKITUAOB.
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NMPUYNHBbI BOSHMKHOBEHUA MTMAOPOMEOXUMUYECKNX AHOMANWA B
BEPXHEIOPCKUX OTNOXEHUAX IOXKHOU YACTU OBb-UPTbILLCKOIO
MEXOYPEYbA (SANAOHAA CUBUPD)

A.B. Caowixosa

HucruryT Hedrerazosoit reomorun u reodmsukn uM. A A. Tpodumyka CO PAH, HosocuOupck,
janysha@list.ru

M3yucHre XUMHYECKOro COCTaBa MOA3CMHBIX BOJ SIBISICTCS OMHOUM M3 OCHOBHBIX 334a4 THAPOTCO-
XUMUH, KOTOPAs MO3BOISICT PEIIATh Ps BOIMPOCOB OIMPEACICHMS TCHE3UCA, BBISBICHHUS 3aKOHOMEPHO-
creil GOPMHUPOBAHUS XUMHUYCCKOTO COCTABA MOA3CMHBIX BOJ, U3YUCHHS MPOIICCCOB, ITPOUCXOASIIUX B
CHCTEME «BOJA — MOPOJA — Ia3 — OPraHUIECKOS BEICCTBOY.

COBpEeMCHHBIC TLIACTOBBIC BOJBI SIBISIOTCS MPOAYKTOM T'COJOTHUYSCKOH 3BOIOLHH OCATOUHBIX
OacceiinoB. HaunHast co craguu auareHe3a BOAbI B3aMMOACHCTBYIOT ¢ TOPHBIME Hopodamu. B pesyiib-
TATC UX XUMHUYCCKUH COCTAB MPETEPIICBACT 3HAYMTC/IbHBIC U3MCHCHHS. TaK, H3HAYAIPHO CCIUMCHTA-
LIMOHHBIC BOJBI JAIOT HAYAIO BETBU COJCHBIX BOJ H PACCOJOB, a MHMUIBTPALIUOHHBIC — HPECHBIX H
COJIOHOBATHIX BOJ.

AJMHPHUCTPATUBHO PaliOH HUCCICIOBAHUI HAXOAUTCA B MpEAciax IPAHUYHBIX padoHOB OMCKOH,
HosocutGupckoii u Tomckoii obnacteii. CornacHo parioHupoannto 3ana Ho-CuOUPCKON MPOBUHLINH,
0oJjpinas 4acTh TCPPUTOPHH PACIookeHa B mpeaenax KailimeicoBckoil u Bacroranckoli Hedreraso-
HOCHBIX 00JIacTe.

B pamMkax npuHSTOH rHAPOreOIOrHUSCKON CTPATH(DHUKALMH B MPEASIAX HUKHETO THAPOTCONIOTH-
YECKOTO 3TaXKa BBIACISICTCS MSTh THAPOTCOJOTHICCKUX KOMIUICKCOB, HAJACHKHO H30JHUPOBAHHBIX OT
30HBI AKTHBHOT'O BOJAOOOMCHA TYPOH-OIUTOLICHOBRIM PETHOHATBHBIM BOJAOYIOPOM (CBEPXY BHHU3. aIiT-
ab0-CCHOMAHCKHH, HEOKOMCKHH, BEPXHCIOPCKHH, HIYKHE-CPEIHCIOPCKHH, naneo3oickuii) [1, 4].

BepxHeropckuii KOMIUIEKC XapaKTePH3YETCS PACIPOCTPAHCHHEM CIa00COTICHBIX U CONCHBIX BOX
XJIOPUIHOTO HATPUECBOTO, XJIOPHIHO-THAPOKAPOOHATHOTO HATPUEBOTO M XJIOPHIHOTO HATPUCBO-
KQJIBIIUCBOTO COCTABA ¢ MUHCPATU3AHUCH 10 35 /v’ . DOHOBBIMH SBISIFOTCS BOIBI C MUHEPATH3aLIH-
eit oxomo 20 r/mv. HabmomaroTes MHOTOUHMCIIEHHBIE 30HBI MOBBIMIEHHOMN (na Uromsckoii, Tyiickoi,
JlutkoBckoO# U apyrux miom@aasx) u nonmwkeHuo# (Ha Ocranunckoii, Comosckoi, KeHrckoit u apy-
TUX TUIOIIASMX) MUHCPATHU3AIIHH.

Anamuz Cl/Br u rNa/rCl koadduipentoB nokasan, urto B npeaciax ropusonra H0, pacmpoctpa-
HCHBI MPCUMYIICCTBEHHO CCIUMCHTOTCHHBIC U APCBHUC WH(PUIBTPOICHHBIC BOIbI, CMCIIAHHBIC B Pa3-
HOHM CTCHCHH C CCAUMCHTOTCHHBIMU. PacCMOTPUM OCHOBHBIC IMPOLICCCHI, MPHUBCAIING K U3MCHCHHUIO
COCTaBa CHHICHCTHYHBIX BOJ M BO3HUKHOBCHHIO QHOMATHN MUHCPATH3ALMH B BEPXHCIOPCKHUX OTJIO-
JKEHUSX.

Haunnag ¢ nnoBol craguy NpOUCXOANIIO VILIOTHCHHE 0CAIKOB. B Xoxe 3BOMIOLUH 0Cag0YHOTO
OacceiiHa HpH BO3PACTAHHU TCOCTATHYCCKOTO AABICHUA M3 VIUIOTHSIOIIUXCS TIHH OKEHOBCKOW U
TCOPTUCBCKOH CBUT B MeCUaHbI¢ iacThl ropusonta 0, mocrynanu Bce HOBBIC mopuuu Boa. Ha Oostb-
IIUX TIyOHHAX MMPOUCXOAMIO TAKXKE BBLKUMAHHUC CBSI3AHHOW BOJBI MOHUKCHHOW MHHCpATH3ALNAN B
Pe3yIpTaTe MPOLECCOB TEPMOJACTHAPATALIMN U MHHEPAIOTHICCKOTO MPeoOpa3oBaHus TIHHUCTHIX OT-
aoxenuti. Takum 00pazoM, 3TU3HOHHBIN BOAOOOMEH SIBUIICS OJHHUM H3 BEAYIIHUX (aKTOPOB, BIHUSIO-
IIMX HA H3MCHCHHE COCTABA MOA3EMHBIX BOJ B MPOLIECCE 3BOIOLNH 0CAIOYHOr0 GacceiiHa.

B patorax A.A. Posuna, HM. KpyriukoBa u ap. MpUBEACHBI JAHHBIC 0 MHTPALMK MOJ3EMHBIX
BOA W PaccolOB M3 HIDKC3AJCTAONINX OTJIOKCHUH B BBINIC3ATICTAIOIINC B MpeAciax 3amagHo-
Cubupckoro aprezuanckoro dacceina [2, 3, 5]. DToT dakT NOATBEPKAAIOT PE3YAbTATH U HAIIUX HC-
cieaoBanui Ha rore O0b-MpThickoro Mexxaypeups.

31eCh HHIKHE-CPEAHCIOPCKUE OTIOKCHHS XapaKTePU3YIOTCA (PParMeHTapHOCTHIO PACIPOCTPAHE-
. HIBKHCIOPCKUE OTIOKEHUS (YPMAHCKAs, TOTYPCKas, CAJATCKAs WIH MCLIKOBCKAS CBHUTHI) 3aI0)I-
HSUTH Han0O0JICE MOTPYKEHHBIC YUACTKU (PyHAAMEHTA, MOJIHOCTHIO BRIKIUHHBASICH HA OOPTaX KPYITHBIX
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XVIMVI‘-IECIV(VIVI COCTAB PACCOIOB CONEHOCHOW ®OPMALMA
3ANAAHOUN YACTU CUBUPCKOU MIAT®OPMbI

E.C. Cuoxuna

Tomckuit (punman MucTutyTa HErerazosoit reonoruu u reomsuku uMm. A.A. Tpopumyra CO PAH, Tomck,
SidkinaES(@yandex.ru

Bonpocamu u3ydeHHs XUMHUYIECKOTO COCTaBa paccoios 3anagHoil wactu Cubupckoil miatdopMel
sanumanucek E.B. [unnekep [4], B.Y. Boxos 2], A.C. Aammdepos, M.B. Bykarsi [1], A.A [I3r00a [3]
U APYTHE UCCICIOBATCIIH.

Pacconer conenocHol (opmanun 3anagHoi yactn Cubupckod mmatdopMel 001aJar0T MPEachb-
HOW MHHEpATH3ALUCH U CTCICHBIO MeTaMopdu3ma, 00OTaINeHBI PSIIOM MUKPOKOMIIOHCHTOB, YTO OII-
perenser ocoObl MHTEPEC K (POPMHUPOBAHHIO HX XUMHYECKOTO cocTaBa. MuHepanu3anys paccojoB
mocruraet 500-530 r/;[uS. Bricokne 3HAUCHUS MUHCPANTH3ALNAN B PAHOHE HCCIICAOBAHUI CBA3AHBEI C
MPUCYTCTBHEM B Pa3pPe3e MOIIHBIX TOJIII COJICHOCHBIX OTIOXKCHUM. B CBsI3M ¢ 3TUM GOIBIIUHCTBO HC-
CACIOBATE/ICH OTHOCHUT PACCOIBI K CCAMMCHTALIHOHHBIM, KOTOPBIC B OT/JC/IBHBIX CIyYasX pa30aB/IcHBI
MHUIBTPALMOHHBIMU.

OCHOBHBIC TCHICHIIMY M3MCHCHHUS MUHCPAIU3ALNN, YBSJIMUCHHUE C TJIyOMHOUW M MPHPOCT ¢ yaa-
JACHUEM OT OKpauH B ri1y0s miatdopmsl (tadia. 1). [lo Tumy noA3eMHBIX BOJ YaIe BCETO BCTPSUAKOTCS
Pacconbl XJIOPHIHOTO KAJIbLIMCBO-HATPUEBOrO, KAIbIHCBO-MATHUEBOTO U KanplueBoro coctasa. C
rIyOUHOM MPOUCXOAUT CMEHA MPCHUMYIICCTBEHHO MH()UIBTPOTCHHBIX XTOPHIHBIX HATPHUCBBIX, Ka/Ib-
LUCBO-HATPUECBBIX PACCO/IOB HA MPECHUMYINECTBCHHO CCIUMCHTOTCHHBIC BHICOKOMETAMOPGU3OBAHHBIC
XJIOPUIHBIC KATbLUCBBIC.

Paccost coneHocHOH (hopmMaru BEICOKO OOOTAIICHBI IITHPOKUM KPYTOM MHUKPO3IEMEHTOB. KoH-
LCHTPALMH TAaKUX DJICMCHTOB, KaKk OpOM, CTPOHLWMH, O0p, JuTHi, pyOuauii, Maruuii, Hoa, cepedpo,
30J10TO ¥ MHOTHE APYTHE, BO MHOTO Pa3 MPEBBIIMIAIOT X KOJIHYCCTBO B MOPCKOM BOJAC U YCTAHOBJICH-

Tadnuma 1. OcHoBHBIE XHMHYECKHE THIHI PACCOJIOB

M KOHIEHTpAIHH, MI/IIT Tun Boxg
No ckB ’ 3 pH 4 i o o B 5 . | mo xmacc.
r/am Na K Ca Mg Cl SO, HCO; IlTyxapesa
Amnrapcko-JINTBHHIICBCKUH KOMIIIICKC

Tra-1 | 3699 55 383 16.7 743 8.16 226.5 0.161 0292 | ClCa-Na

Tr-1 386.3 7.5 40 13.6 78.8 9.55 239 0.364 0.005 Cl Ca-Na

CT-8 272 55 20 14.68 46.7 15.7 170.85 | 0.456 0.488 | ClCa-Mg
by nalckuii KOMITIEKC

HTr-1 | 3442 6.3 30.45 15.1 65.35 9.22 217.74 0.21 0.69 ClCa

CT-4 405.5 - 50 22.5 68.2 10.4 249.48 0.02 0.256 | ClCa-Na

IMm-2 329.1 5.0 53.7 - 56.7 8.1 206.5 0.23 0 Cl Ca-Na
benbCkuil KOMITIEKC

Km-3 342.2 6.1 477 15 541 8.86 209.16 0.21 0.6 Cl Ca-Na

Mzxr-4 | 368.2 4 38.7 15.9 69.1 11.5 227.61 0.15 0.44 Cl Ca-Na

Tou-7 | 3249 55 56.6 13.8 48.5 8.62 209.15 2.06 0 Cl Na-Ca
Y COmbCKHil KOMILTEKC

bx-1 469.6 54 22.6 26.4 109.5 13.4 286.6 0.13 1.2 ClCa

BJlx-4 | 366.5 6.3 62.6 13.8 60.5 1.8 219.6 0.17 0.5 Cl Ca-Na

Km-15 438 - 10.5 21.5 120 14 265.9 0.05 0.23 Ca

Mpumeaanue: Tra-1 — TarsrummuaCKas momanp, cksakuHa 1; Tr-1 — Tyronuanckas 1; CT-8 — Cyxo-
tyHrycckas 8; HTr-1 — Hmwkreraiiruuckas 1; CT-4 — Cyxorynrycckas 8; [Tm-2 — [Tofimennas 2; Km-3 — Kyrom-
omnckas 3; Mkr-4 — Moxkrakonckadq 4; Tau-7 — Tanaunnackas 7; bk-1 — Baiikurckas 1; B/Ix-4 — Bepxuemxe-
muHAyKoHCKas 4; Km-15 — KyromOnnckas 15.
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Ta6nuua 2. CpexHne coAEPKAHNS MHKPODJIEMEHTOB B PACCOIAX (MI/air’)

Kommeke Li Br Sr Rb Cs Hg Cu Zn
Amnrapcko-JInTBHHIICBCKAH 256.6 107.5 | 1845.4 2.7 1.3 0.3 0.6 395
By natickuit 286.9 | 138.0 | 1756.7 0.1 1.2 0.3 0.2 96.1
Bembckuit 1688 | 1083 | 1585.2 24 0.7 0.2 0.9 358
Ycoabckuit 132.8 | 1233 | 2011.9 4.3 0.4 - 9.1 23.0

HBIC MPUHUMAJBHBIC TPOMBIIUICHHBIC KOHAUIMH (Tadn. 2). Jlutnii apisercs oqHUM U3 Haubolee Boc-
TpeOOBAHHBIX PEAKUX METALIOB. JlHMama3oH KOHIEHTpALMH JOCTATOYHO IMUPOK u gocturact 670
MI/JII, 9TO B AECATKHU Pa3 MPEBBIMIACT YCTAHOBICHHBIEC MPOMbIIIICHHbIE KOHAuuH. Hanbomee BIcO-
KHE KOHMYCCTBA JTUTHS OOHAPYKCHEI B paccoiiax LICHTPATBHOH U 3amaiHOM YacTel H3y4aeMoOu TeppH-
topuu (baxtunckuii meraseictyn, Kypetickas cunexmnza). Cogeprxanue Opoma B paccoiax B CPCIHEM
npessimaet 100 mr/mi, gocturas 200 Mr/mr B Bogax Ycolsckoro kommiekca. HanGonee BrICOKHE
3HAUCHHA 3TOr0 KOMIIOHEHTa HAOMIOJAIOTCS B PACCONAX IOr0-BOCTOMHOH HacTH TeppuTopru. Takxke B
JTOM K€ YACTHU BCTPCUCHBI HAMOONEE BBHICOKHC KOHICHTPALMH CTPOHILS, KOTOpbIe aocturarot 5900
Mr/mr’ B Bogax AHrapcko-JIUTBUHIEBCKOrO KOMILIEKCa. KpoMe BBIMIETIEPEUNCICHHBIX B PACCOTAX
3amaaHol yactH TyHrycckoro GacceiiHa 0OOHApPYIKEH MIMPOKHH CICKTP MHKPORJICMEHTOB, BKITIOUAIO-
LU CKAHAUM, XPOM, KOOAJIbT, LIUHK, CYPbMY, TAIHA, CBPOIIHI.

s HEKOTOPBIX KOMITOHCHTOB, OOHAPYKCHHBIX B paccoiiax, euie He paspaboTaHbl MPOMBIIIICH-
HBIE KOHAMIHA. VX KOHIEHTpAIMN NPHUHATO CPABHHMBATH C COASPKAaHMAMH B MOpCKoM Boae. K HuM
OTHOCATCA LEPUH, UTTCPOUH, PTYTh, TOPHH, CEIICH U OJIOBO.

[IpocTpancTBeHHO HaNbONEE METANIOHOCHBIE PACcCONBI 3anagHoi yactu TyHrycckoro HacceiiHa
MPUYPOUYCHBI K YacTsIM pa3pesa, 0OOraleHHbBIM TEPPUICHHBIM MaTepHAIOM, KOTOPHIH, BEPOATHO, SIB-
JSETCS MOCTABIIUKOM B BOJBI PYIHBIX KOMIIOHCHTOB, H K TCPPHUTOPHSM, HCIIBITABIINM HauOoOIee HH-
TCHCHUBHOC BO3ACHCTBUC MAarMaTmiIcCKON akTUBHOCTH [ 1].

Bricoxue KOHIEHTPAIHUH THKENBIX METAJUIOB U pAAa APYTHX MHKPOKOMIIOHEHTOB TOBOPAT O BBI-
COKOH MEPCIICKTHBHOCTH 3aNIeKel Ha HEITh  ra3, YTO MOATBEPIKAACTCH OTKPBHITHEM 3ane:ker Ha Ky-
oMOHHCKOM, Bepxue mxenmuaaykoHckoM, COOHHCKOM U JPYTHX MECTOPOIKACHHIX.
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COCTOAHME NOA3EMHbIX BOA AMYPCKOW OBNACTU

T'A. Cueoicko, H.B. Tpymnesa

AMypckuii rocyJapcTBEHHBIH YHHBEPCUTET, brarosemenck, t.snezhko@yandex.ru

CornacHo NPUHATOH CXEME THAPOTCONIOTHICCKOrO paioHUpoBaHus Tepputopun Poccun, Amyp-
ckas oOnacThk pacmosaraetcs B 30He councHeHus baiikamo-Anganckoilt 1 Amypo-OXoTckol cucteM
0acceiHOB KOp BHIBETPHUBAHMSA. 30HA COUWJICHCHHS ABYX KPYIHBIX CHCTEM OacCEHHOB MOA3EMHBIX BOJ
OTPESACISICT BEChMA PA3HOOOPA3HBIC TUAPOTCOJOTHICCKHUE YCAOBUSL AMYPCKON 00JACTH, OCIOXKHCH-
HBIC HATMYHEM MHOTOJCTHCH MEP3IOTHI CIUIOIIHOTO, MACCHBHO-OCTPOBHOTO, OCTPOBHOTO M PEAKO-
OCTPOBHOTO PacTIPOCTPAHCHHUSL.

CH0oKHMBIIASCS CTPYKTYPA XO3MHCTBCHHOM JCATCIBHOCTH B AMYPCKOH 001aCTH OMPEACsACT MpH-
POIHO-(PYHKIIHOHAEHBIC 30HBI C PA3MHYHBIM XapaKTEPOM U CHIIOM BO3ACHCTBUA HA OKPYIKAIOLIYIO
cpeay, B TOM YHCIIC TCXHOTCHHYIO HATPY3KY Ha MOA3CMHBIC BOABI. Kakaei BHI X03IHCTBCHHOHN ACsI-
TEJIBHOCTH BHOCHT CBOU BKJIQA B 3arpA3HCHHC OKPYKAIOLIEH cpeapl U 0003HAYACT CBOC MPUCYTCTBHE
creiMpUUSCKUM 3arps3HUTEIEM U BO3ACHCTBUEM HA OMNPEICICHHBIH KOMIOHCHT HPUPOIHON CPEIb.
[Ipupoansie yCIOBHS, B CBOIO OYEPEAb, KOPPEKTHPYIOT PACIPOCTPAHCHUE TCXHOTCHHBIX 3arps3HAIO-
IIMX BELICCTB MO IUIOMATH U T'€OIOrO-THAPOTCOIOTHICCKOMY Paspesy, a TAKKE ONPEACISIOT HKOI0-
THYECKYI0 YUCTOTY (POHOBOTO COCTOSHUS MPUPOIHOHN CPEIbl.

CprKTypa ,Z[O6I>I‘H/I, HU3BJICUCHKA U LCJIICBOroO HCIIOJIb30BAHUA IMOA3CMHBIX BOJ, C/IOKHUBIOAJACA HA
TCPPUTOPHH AMYPCKOH 007aCTH, OTpaXKacT CIACAYIOLICE: HAa XO3SMHCTBCHHO-TTUTHEBBIC H MPOU3BOACT-
BEHHO-TCXHHUYCCKHE HYXIbI pacxoayercs ~60 % ot Bcero oobema BogootOopa, ~40 % moaseMHbIX
BOJ HM3BICKACTCs (HE MCHOMB3YETCS M COPACHIBACTCSA B THAPOCETh) APCHAKHBIMH YCTAHOBKAMH MPH
0TpabOTKE MECTOPOKACHHH TBEPIABIX MOJC3HBIX HCKOMACMBIX. XO3IHCTBEHHO-IHTHEBOE BOJOCHAO-
JKeHHe obnacty 0a3upyeTcsl MPeHMYIIECTBCHHO Ha MOA3eMHBIX BoAax (72 %). Cenbxo3BogocHaOXe-
HUC ICTUKOM OCYIICCTBIIICTCS 3a CUCT MOA3CMHBIX BOA [2].

LlenTpanu3oBaHHOEC BOJOCHAOKEHHE HAMOOJICEC KPYIHBIX HACCICHHBIX MYHKTOB AMYPCKOH 00-
Aactu 0a3UPyeTCsl HA OLCHCHHBIX (MECTOPOXKICHUS MOA3CMHBIX BOJA) M HCOLICHCHHBIX 3amacax Mmoj-
3CMHBIX BOJA. Bboapmas gacte OKCILTYaTUPYCMBIX MeCTOpO)K,Z[CHI/II\/'I UMCECCT HCKOHAUITHOHHOC KAUYCCTBO
MOA3CMHBIX BOJ. MeToAB BOJOTIOATOTOBKH HE BCCTAA JOBOIAT NAHHBIN MPOAYKT IO PETIAMCHTHPYC-
MBIX HOpM [1].

BaxHbBIM BOMPOCOM XO3SHCTBCHHO-IUTHCBOTO BOJAOCHAOXKCHHUS HaceleHHs oOIacTH Ha Cero-
,Z[HHH.IHI/II\/'I ACHDb ABJIACTCA PCHICHUC HpO6J'ICM BO,Z[OO6€CH€‘I€HI/IH CCIIBCKUX HACCJICHHBIX ITYHKTOB, I10-
CKOITBKY BOJOCHAO)KCHHE CEJIbCKHX HACCICHHBIX IYHKTOB (FOKHOM, Hamboyee OCBOCHHOW YacTH
AMypckol 00nacT), a IMCHHO YaCTHOTO CEKTOPA, OCYIICCTBISICTCS 33 CUCT DKCIUTyaTallld TISPBOTO
OT TIOBCPXHOCTH BOJOHOCHOTO TOpu3oHTa. Kak mokaszpiBacT MpakTHKA, KAYeCTBO TPYHTOBBIX BOJ
CTpagacT B OCHOBHOM Ha y4JacCTKaX CCHI/ITC6HLIX TCppI/ITOpI/II\/'I, CTUXUMHO CO3JaHHbBIX CKIAA0B A00XH-
MHKATOB, 6pOH.ICHHbIX 6GCX03HLIX CKBAKHMH, BOOOOTBCACHNA HCOYHNIICHHBIX CTOYHBIX BOJ.
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r’MAPOrEONOMMYECKUE YCNOBUA KOPYBYEHO-TOXOMCKOM
30Hbl HE®TETA3OHAKOMINEHUA

H.C. Tpughonos

HucruryT Hedrerazosoi reomorun u reodmsuku uM. A A. Tpopumyka CO PAH, Tomckwmit (hmmman, ToMmcKk,
Trifonovnik@mail.ru

CornacHO ruApOreoaorHuecKoMy pationuposannto HOpyoueHo-ToxomMckas 30Ha HE(TEra30HAKO-
mwicaus (FOT3) pacnonoxena B roro-zanaanoi yactu TyHrycckoro apreauaHckoro dacceiina Bocrou-
HO-CHOUpPCKOI apTesnanckou odbaactu [3].

3HAaYHUTEIPHBIN BKJIA[ B M3YUCHHE THAPOrconorudeckux yciaosuii Cubupckoil nmardopmel BHe-
cmu E B. I[unnekep, E.A. Backos, A.C. Aanudepos, B.1. Boxos, M.b. Bykats! u ap.

CH0KHOCTP THAPOTCONOTHICCKUX VCIOBHH UCCICIYEMOr0 V4acTKa ONMPEACISICTC AU3bIOHKTHB-
HOM TCKTOHUKOH, IPOSBICHUEM TPAINIIOBOIO MarMaTH3Ma, BEICOKOU CTCIICHBIO 3aCOIOHCHHUS TCOIOTH-
YECKOTo paspesa (0COOCHHO cpeIHero U HrkHero kemOpus). Ha yenosus BogooOMeHa H XUMHU3M HOJ-
3€MHBIX BOJ 30HBI THUIICPICHE3a BIMAIOT PACUICHEHHOCTh peibeda M HAMUYHE MHOTOJCTHEMEP3IBIX
MOPO,.

HecMmoTtpst HA akTHBH3ALMIO TEOJIOTOPA3BEAOUHBIX PaboT Ha Teppuropun Cubupckoi miardop-
MBI, H3YYCHHOCTh THAPOTCONOTHUECKUX YCIOBUH OCTACTCs KpaHE HEpaBHOMEPHOU: Hambonee H3y-
YCHHBIMH SIBISIIOTCS IOKHBEIC padoOHBI; TeppuTOpus BalKWTCKOW aHTEKIN3Bl B THAPOTCOIOTHICCKOM
OTHOIICHUH H3YYCHA KpaiHe cnado, ocoOeHHO B BepxHeH wactu paspesa. [locneansas cxema ruapo-
TCONOTHYESCKON CTPaTU(HKALNY, COCTABICHHAS NPUMEHUTEIBHO K YCIOBUAM HCCICAYEMOH TEPPUTO-
puu, onucana B padorax M.b. Bykarsr [1].

CornacHo 3TOH cTpaTu(HUKaMU THAPOTCOTOTHICCKUE TOPU30HTEL U KOMIUICKCH B paspese Oac-
celiHa OOBCAUHSIOTCS B TPH CHAPOreoiornueckue Gopmanmu (CBEpXy BHHU3): HAACOICBYIO, COJNCHOC-
HYIO U OJICOTICBYIO.

Ha moBepxHOCTH HUIAET pasrpy3ka BOA BEPXHEH Haoconeeol gopmayuy (B €IAHUYHBIX CIyYasIX —
cpeaHet (comeHocHoi)). Boapl HamconeBoi dopMaluy, MPUHAICKAIUEC K 30HE CBOOOJIHOTO BOJO-
00MCEHA, MOJIB3YIOTCS IOBCEMECTHBIM PacnpocTpaHeHHEM. MOIHOCTE 3TOH 30HBI 3aBUCHT OT pacuJic-
HCHHOCTH peibeda, MUTONOTHH TOPOJ, MOIMHOCTA KPUOIUTO30HK U HE npeBbimacT 200-400 m. Iu-
TaHHE OCYLICCTBIACTCS HA BOAOPA3ICIBHBIX MPOCTPAHCTBAX 32 cYCT HMH(PHIbTpamuu aTMOCGhEpPHBIX
0CaJKOB, YACTHYHO 34 CUCT CE30HHOTO OTTAUBAHUS MEP3TOTHl U MOATOKA BOA U3 30HBI 3aTPYIHCHHOTO
BOZ0OOMCHA, a pasrpyska MPOUCXOJUT B JOMHHAX peK. CKOPOCTH ABUKCHUS MOA3CMHBIX BOJ 3ABHCAT
OT (QUIBTPALMOHHBIX CBOMCTB MOPOJ, PEIKHM 3aBUCHT B OONBIICH CTENICHU OT KIMMATHICCKHX YCIO-
BHIL.

Boapl koMmiekca 4eTBEPTHYHBIX OTIOKECHHH PacHpOCTPaHEHBI MOBCEMECTHO, OHH MPECHBIC, 6e3
3amaxa U IBETa, CO 3HAYMTEIBHOU MPUMECBI0 OPTaHHYCCKOTO BEINECTBA, WHOTAA XKENe3a, THIPOKap-
OOHATHBIC KANBIIUCBO-MATHUCBBIC, PCIKE HATPUCBBIC.

Boapr 3aneraroriero HHKE OPAOBHUKCKOTO BOAOHOCHOTO KOMILICKCA TAKXKE MPECHBIC, THAPOKAp-
OOHaTHBIC KalIbLIMEBO-MAarHHEBO-HATPHUEBbIC, menouHbe. Ha mnomany pazsuTtus kapOOHATHBIX MOPOS
LIMPOKO Pa3BUT KapceT. B 30Hax mecTpyKuMu NpOUCXOIUT Pasrpy3ka MUHEPATH30BAHHEIX BOJ.

[ToxzeMHBIE BOXBI CPEeAHETO—BEPXHETO KEMOPHS MPECHBIC, XUMUYECKUH COCTaB MECTphIH (X710-
PUIHBIH, pexe THAPOKApOOHATHBIH, THAPOKAPOOHATHO-CY Ib(ATHBIH HATPHEBO-KATbLIUCBBIH, MarHue-
BBIH).

XUMHUECKHHA COCTAB MOJ3EMHBIX BOA, PACIONIOKCHHBIX B HIDKHEH YacTH HAACOJCBBIX OTIIOXKE-
HH, NPEICTABICH B OCHOBHOM XJIOPHUAAMH HATPHS € MOTYHHCHHBIM 3HAUYCHHECM HOHOB KAIBIMSI U
MarHus W HH3KHUM COACPKaHWeM OpoMHI-voHA. MuHepanmu3aiys BOA, B 3aBUCHMOCTH OT CTCIICHH
MPOMBITOCTH TIOPOJ, MCHACTCS OT 72-93 1o 259 F/,Z[MS, B LIE/IOM MOBBIIIASICH K 00JICE MOTPYKCHHBIM
ropu3oHTaM. B OTAETBHEIX CKBXKMHAX B PACCMATPUBACMBIX OTIOKCHHIX BCKPBITH BBICOKOMETAMOP-
(MU30BaHHBIC BEChMa KPEIKHE PAccoibl ¢ MUHepamuzamuied 10 344 1/m XJIOPUIHOTO HATPUEBO-
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COREPXXAHME CBUHLUA U LIMHKA B NOYBAX r. UPKYTCKA
N NPUNErAIOWNX TEPPUTOPUN

B.JI. Xanoaes, B.1. I pebenyurosa

WacTtuTyT reoxumum mM. A.I1. Bunorpanosa CO PAH, Mpxkytck, valhalla87@mail.ru

B mocneanue mecaTHNICTHS COTNACOBAHHOE B3AMMOICHCTBHE BCEX 3JIEMCHTOB NMPHUPOTHOU CPEIbl
3aMETHO HAPYIIUIOCh, YTO OBIIIO BBI3BAHO MOIIHBIM TEXHOT'CHHBIM BO3JCHCTBHEM, YBEIHUCHUEM 00b-
€Ma OTXOJOB, cOpachBACMBbIX B MOYBY, BOAY, BO3AVX U T.1. B HactosIee Bpems yUCHBIC-TCOXUMHUKH,
MPEACTABISIONINE CTCIICHb 3arps3HCHUS NPUPOIHONW CPEAbl HA OCHOBE MMCIOIINXCS AHAIU30B IOYB,
BOJBL, BO3AYXa U T.A., MOHUMAIOT, YTO MPUPOAHAS CPEAa COXPAHMIIACE AANCKO HE BE3AE, OCOOCHHO 3TO
KacacTcsl KPYITHBIX MPOMEBILIICHHBIX Troponos. B mocieanue roxpl wame BCEro cran ynoTpeOmsThes
TEPMHH «OKpyzKaromas cpega» [1].

N3 Becex monagaromux B MOYBY BEIIECTB THKEIBIC METALIBI CIICAYET CUATATh CAMBIMH ONACHBIMU
3arpsA3HUTCIISIMH, TOCKOIBKY OHHM HE Pasiararorcsl B OKPYXKAOLIECH cpeae M mo TPoGUUCCKOH Lemr
AKKYMYJIHPYIOTCS B TKAHAX JKUBBIX OPTaHHU3MOB.

Haubonee pacmpocTpaHeHHBIMH U HPEICTABISIOMAME ONACHOCTD A MPHPOIB! M YECIOBCKA SIB-
JSIFOTCSL TAKUE TSDKETIBIC METAMIBI, KaK CBHHEL, LIMHK, KaaMHuH, pTyTe u ap. Mctounnkamu moctyrie-
HHUS UX W MOCICAYIOIIEro PAcCeSHUI U MUTpauny sBasiorcs: TOLl, koTenpHbIe, aBTOTPaHCIIOPT, MPO-
MBIIIJICHHBIC TPEINPUATHS, CEIbCKOXO3MHCTBCHHBIC yaoOpenus u 1.4. [lyTu pacnpoctpaneHms Me-
TAJJIOB Pa3HooOpasHel. B mouBy oHM nonajgaroT Onarozaps BO3AYLIHOMY NMEPECHOCY U ¢ aTMOC(EPHEI-
MH OCaIKaMH — A0XKICM, CHeroM. M3y4eHnIo coaep kaHHi TSDKEIBIX METAIIOB B MOYBAX, B TOM YUCIIE
CBHHLA W IIMHKA, TOCBAIICHO 3HAYHUTEIBPHOE KOMHUYCCTBO myOnmukarmi. OJHako JaHHBIX MO Pacmpo-
CTPAHCHUIO THKEIBIX METAIUIOB B mouBax T. UpkyTcka B nuteparype He oOHapyskeHo. [losromy me-
JBIO0 HAIIETO HCCIECIOBAHUS SBIAIOCH H3YUCHUE OCOOCHHOCTCH PACIPEACICHHUS U CTETICHU 3arps3He-
HUS CBUHLIOM M ITMHKOM 1o4B T. MIpKyTcka v mpuierarommx TeppuTopui.

[Tpobsr mouB 1 MOYBOrpYHTOB OBLTK OTOOpanbl JdeToM (HMioHb—aBrycr) 2010 r. mo 3apaHee co-
CTaBJICHHOH U aJanTHpoBaHHOH kaprte MacmTaba 1:100000 mo mosonsHO paBHOMEpHOH cetu. Mccre-
ayemas Teppuropust pasousanace Ha yuactku 1000x1000 M, Ha KaXKI0M U3 KOTOPBIX METOAOM «KOH-
BepTa» oTOMpanack oaHa 00o0ICHHAs MPoda (YSThIPE CAUHUYHBIX MPOOHI MO YIIaM KBAAPaTa, OAHA —
B LICHTPE, MOCJIC Yero BCE HABSCKH 00BEIUHSIIUCE B 0AHY mpoly) [2]. ['1yOuna npoboorGopa cocras-
nsaia go 10 em. B utore 66110 oTo6pano 194 mouBeHHBIX POOHL.

AHaU3 BAIOBOTO COACPIKAHNSA CBHHLA M IIMHKA B MPO0Aax MOYB U MOYBOTPYHTOB MPOBOJHUICS B
Hucruryte reoxumun CO PAH konudecTBEHHBIM aTOMHO-3MUCCHOHHBIM MeToaoM (MeToauka CTII
NI'X-004-08). YpoBHeM Uil BBIACICHHS aHOMAIBHBIX VYACTKOB NPH MOCTPOCHHH T'€OXUMHYCCKHX
KapT ObLIM BRIOpAHBI. OTHOCHTEBHO aomyctmMmas konueHtpaius (OJK), mpeaeapHOo momycTumas
kouneHrparms (I1JK) [3] u nmokaneusiii GoH (paccuutaHHBIN HA OCHOBAaHUH aHAMH30B 194 mpod mous
o T. IpkyTcky 1 mpunerarmmum TeppuTopHsIM).

B pesymprare mepBHYHOH 0OpabOTKH AHATHUTHYECKUX NAHHBIX OBIIM MOCTPOCHBI KAapTHI IMpO-
CTPAHCTBCHHOTO PACHpEICICHHS CBHHIA M LIMHKA B TIOYBAX TOPOJA, HA KOTOPBIX BBIACICHBI (DOHOBBIC
U AaHOMAJIBHBIC YYACTKH, OTPAXKAIOIINE CTETICHD 3arps3HCHUS TOYB.

[IpupogHoe coaepskaHue CBHHLA B MOYBAX TCCHO CBI3aHO C COCTABOM IMOJCTHIAMOLIMX MOPOJ.
Cpeu TSOKETBIX METAIOB CBHHEI] HAMMCHEE MOABIKCH. JJOMUHHUPYIOMIMM HPOLIECCOM, PErYIHPYIO-
MM MOJBHYKHOCTh CBUHLIA B TIOYBE, SBIACTCS MPOLECC OCAKACHUA — PACTBOPCHHS TPYIHOPACTBOPH-
MBIX coeIUHCHUH. OpraHuyeckoe BEMIECTBO ABICTCS TAKKE BRKHBIM KOMIIOHCHTOM, OTBETCTBCHHBIM
33 paclpee/ICHUE CBHHLIA B ITOYBE.

B mocnenHee BpeMs KOHIICHTpALHS CBHHLA B MIOYBE YBEIHYHBACTCS 32 CUET €rO aHTPOIIOTCHHOTO
noctyruieHus. OCHOBHBIM UCTOYHHKOM MOCTYIUICHHS CBUHIIA B ITOYBY SBILICTCS aBTOTPAHCIIOPT, CXKH-
TaHUE KHUIKOTO U TBEPAOTO TOILUTMBA, Pad0oTa MPEIIPHATHH Pa3THIHBIX OTPACICH MPOMBIIIICHHOCTH.

ConeprxaHue CBHHLA B MOYBAX HCCICAYeMOH Tepputopun konebaeres B npeaenax ot 8.8 mo 180
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TEXHOIMEHHbIE MlPYHTbl YPEAHU3WPOBAHHbLIX TEPPUTOPU

E.B. Xyoonozoea

WncrntyT 3emuoit kopet CO PAH, UpkyTck, lena@xray .crust.irk.ru

VYpOanuzanus — OIWH U3 OCHOBHBEIX NPOLIECCOB COBPEMCHHOTO Pa3BUTHA LUBUIM3almH. | opon-
CKUE TCPPHUTOPHH XapPaKTCPU3VIOTCS CTPEMHUTEIBHBIM POCTOM BIHSHHS AHTPOIOTCHHOrO (akTopa Ha
OKPYKAIOIIYIO CPEAY. ITO MPHBOAHUT K CYLICCTBCHHOMY ODOCTPCHHIO I'€O3KOJIOTHUCCKUX MPOOIeM,
CBSI3AHHBIX, MPEKAC BCErO, C M3MCHEHHEM COCTABA W CBOMCTB TCOJIOTMYCCKOH CpPeIbl U, KaK CICACT-
BHUC, — MPOSBICHUCM TCOJOTMICCKUX HpoueccoB. s OONBIIMHCTBA FOPOAOB XapaKTCPHBI TAKHE ITe0-
JIOTUYECKUE OMACHOCTH, KaK MOJATOIUICHHE, MPOCCIAHNE MOBEPXHOCTH, MPOBAIO00PA30BAHNC, TTIOBHI-
LICHUEC CCHCMHYHOCTH TCPPHUTOPHH, a TAKXKE LIHPOKOC PA3BUTHEC CHCIM(UICCKUX — TCXHOTCHHBIX —
OTJIO>KCHHH.

B tabauue npencrasicHa xapakrepuctuka (B coorBercTsun ¢ 'OCT-2581-95) kiacca TeXHOTCH-
HBIX AUCIIEPCHBIX TPYHTOB, Pa3BUTHIX Ha Teppuropun I. Mpkyrteka [1].

Haubonee mupokuM pacnpocTpaHCHHEM XapaKTEPHU3YIOTCS TEXHOTCHHBIC TPYHTBI KaK MPHPOJ-
HBIC 00pa30BaHMsI, H3MCHCHHBIC B VCIOBHSX €CTCCTBEHHOrO 3aneranusa. OCHOBHBIMH (hakTOpaMHu HX
(OPMHPOBAHUS SBISIOTCA: CTATHYCCKUE HATPY3KU OT 30AHHH, COOPYKCHUH, Pa3UIHBIX MCXaHU3MOB,
CKIaIUPYEMBIX TPYHTOB; AMHAMHYCCKHUC BO3ACHCTBHS OT TPAHCIIOPTA U MPOMBILIJICHHOTO MPOU3BOA-
CTBA, U3MCHCHUS TCIUIOBOIO U BIAXKHOCTHOTO COCTOSHHS TPYHTOBBHIX Tomml. M3meHeHwe cocTosSHUA
IPYHTOB YacTO CIIOCOOCTBYET MPOSBICHHUIO HMH OMACHBIX A¢(OpMALIMOHHEIX CBOHCTB: CKIMACMOCTH,
MPOCaIOYHOCTH, MOM3YUCCTH.

MaxcuManbHBIC MOITHOCTH TEXHOTCHHBIX TPYHTOB KaK MEPEMEIICHHBIX 00pa30BaHUN OTMEUAIOT-
cs B mpexaenax semistHoU miotuHbl MpkyTekoit I'C, Haxoasmeiics B uepte ropoaa. Ilpobnema ee
0C30MacCHOM M HAJC)KHOH DKCIUTYATALlMd BO MHOTOM OIPEICTSCTCS COBPEMEHHBIM COCTOSHHEM Cla-
TaIOIUX IPYHTOB — MECYAHO-TPABUIHO-TAICUHBIH MaTEPHaT C CYTJIMHUCTBIM sSaApoM. Pesymbratel vic-
CJICAOBAHUH MOCICAHUX JICT YKAa3bIBAIOT HA CHIDKCHHE NPOYHOCTHBIX CBOMCTB TEXHOT'CHHBIX OTIIOXKE-
HUH TeNa MIOTHHBI 32 CUET WX Pa3yVIUIOTHCHHS B 30HAX JOTIOTHHUTECIBHOTO YBIAKHCHU [2].

AHTpOTIOTCHHBIC 00Pa30BaHMs, MNPCICTABICHHBIC OBITOBHIMH W NPOMBIIIICHHBIMHA OTXOJAMH
JKH3HEACATEIBHOCTH TOPoJa, CIaramT cneuyanbHele noauronsl ThO H MHOTOYHCICHHBIC HECAHKLIAO-
HHPOBAHHBIC CBAJIKH, OONBIIUHCTBO KOTOPBIX PACIIONOKEHO BAOJIL AOPOT K JadHbM mocemkam. Oc-
HOBHBIM BHIOM HX BO3JCHCTBHS Ha OKPYKAIOIIYIO CPEAY SBIACTCA 3arps3HEHHE atMocephl, THAPO-
ceprl, IOYB U IPYHTOB.

OtnuunTenpHas 0COOCHHOCTb BCEX TCHETHUYCCKHUX THIIOB TCXHOTCHHBIX TPYHTOB 3aKIIOUACTCS B
3HAYUTEIBFHON H3MECHYMBOCTH X COCTAaBA, COCTOSHUS M CBOMCTB Kak B IUTAHE, TAaK U 1O pazpesy. Kpo-
ME TOTO, C HUMH CBS3aHO Pa3BUTHE LICNIOr0 PAaa TCOIOTMUYCCKHX MPOLIECCOB. MPOBATIO0OPA30BAHME,
3PO3UOHHBIC U OTOI3HEBHIC Achopmaruu, 3a001auHBAHKC.

Hawmn Orina mocrapicHa 3agada OLECHKH 3KOIOTHUYCCKON ONMACHOCTH TEXHOTCHHBIX TPYHTOB TEp-
puropun r. Upkyrcka. [Ipumensncs pentreHodnyopecueHTHHH Meton aHamuza (PDA), sensromuiics
MHOTORJIEMCHTHBIM, SKCIIPECCHBIM, € XOPOLICH BOCIPOM3BOANMOCTBIO M JOCTATOUHOW UYBCTBHUTCIIb-
HOCTBIO MCTOJIOM OTIpEACACHHUH. MICTTOMb30BATMCE CTAHAAPTHRIC OPUCMBI B MCTOAUKN aHaH3a. B pe-
3YJBTATC YCTAHOBIICHO, UTO COACPKAHMS OCHOBHBIX MOPoaoobpazyromux okcuaos (Al,O;, K,O, MnO
1 Fe;053(6mee) B TEXHOTEHHBIX I'PYHTAX HE3HAYUTEIBHO IPEBBIINAIOT X KOJIWYECTBO B NMPUPOJHBIX
otnoxkeHusx. A BoT conocrasnenue coaepxkanuii Cr, Co, Ni, Cu, Zn, u Pb ¢ IJIK nokazamo 3Hauu-
TEJIBHOE MPEBBIICHUE AOMYCTUMBIX 3HaUeHUH 11 Ni, Zn ¥ Pb B MpOMBIIMIEHHBIX OTX0AaX.

Taxum 00pa3oM, TEXHOTCHHBIC OTIO0XKCHHUS XapaKTCPH3YIOTC BEICOKHM MOTCHLIUATIOM BO3JCHCT-
BHS HA OKPYKAIOIOYIO CPEAY, TAK KaK BRICTYIIAIOT B KAYCCTBE OCHOBAHHN 31aHHH, CTPOUTCIBHBIX Ma-
TEPHATIOB AN COOPYKCHHUU PAa3MUYHOU CTENECHH OTBETCTBCHHOCTH, CPEIBI PA3BUTHS I'CONOTHUCCKUX
MPOLIECCOB, UCTOUHUKOB 3arpsa3HCHUs OKpYXaromei cpeasl. MOXKHO YTBEPXAaTh, UYTO B HEAATICKOM
OyAyIIEM OHH CTAaHYT BEAYINUM (GakTOpoM, OOVCIOBIHBAIOMINM COBPEMEHHOE T€ORKOIOTHUYECKOE CO-
CTOSIHHE TOPOACKOHN TEPPUTOPHUH.
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TexXHOreHHBIC JHCICPCHBIC TPYHTHI, PA3BHTHIC HA TeppuTopuu r. UpryTcka
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VCIIOBHSX €C-
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[Tpuponasie FOoIuecs cre- | 3aTop(oBaHHBIC OTIO- OcHoBaHuA
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e B CBOEM HO-TAICUHbIE OTJIOMCHIS C 3acTpoeHHbIC
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COCTaBE TEX- BIJTFOUCHHCM 00JIOMKOB TCPPUTOPHH
AHTpPOTIOTCH- HOTCHHBIC Ma- | CTPOHTCIIHHBIX MATCPHATIOB
HBIE 00pa30- TCPHAIBI
BaHHA OTrxozp1 IpO- CaHkumoHHpO-
HIBI TP BrITOBBIE OTXOABL KIHOHHD
W3BONCTBCH- | [y HHBIC OTXO BAHHBIC U HC-
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CTBCHHOI Jc4- XOJbL. LTAKH, 30IbI BAHHBIC CBAITKA
TEJIBHOCTH ’ ’ BTO
JIMTEPATYPA

1. TOCT 25100-95. I'pynrer. Knaccuukanms. — M.: U3x-Bo cranmapros, 1995. — 29 c.
2. JembsHoBH4 H.W., Axynosa B.B. Osomonus rpyHros mioruasl Upkytckoit '3C kak ¢axrop ee ycroiim-
BoctH // Topox u reoormucckue onacHOCTH: Marepuaist Mexxa. koHd. U. 2. — CI16., 2006. — C. 33-39.
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TEMNEPATYPA BOAbl TEPMAJIbHbIX NCTOYHUKOB HA MNMYBUWHE
®OPMUPOBAHUA

M.K. Yepusisckuii

INeomormueckmit macTuTyT CO PAH, Ynan-Y a3, mitchel1977@mail. ru

Bonpimoe konu4ecTBO KPEMHUCTBIX A30THBIX THAPOTEPM PACIIONOKCHO HA BOCTOUHOM MOOEPEKbE
03. baiikan, B baprysunckom Ilpubatikanse n Ha teppuropun Ceseproro Ilpubatikanesa. Pasrpyska
TCPMANBHBIX MOJ3CMHBIX BOJ MPOHUCXOANT B 30HAX TCKTOHHUSCKHX HAPYIICHUH B KPUCTAJIHYECKHUX
nopoaax. B HEKOTOPBIX CIy4asxX THAPOTEPMEI ABIKYTCSA YEPe3 TOJIIU FOPCKO-MEIOBBIX OTIOKEHHUH,
YCTBCPTUYHBIX AJUTIOBUANBHBIX, BIIOBHANTBHO-ACTIOBHATBHEIX oOpasoBaHuil. MHOrga TepManbHEIC
TPELIMHHO-KUIBHEIC BOJbI Pa30aBIIIOTCS XOIOJHBIMUA BOJAMH Y TIOBEPXHOCTH.

A3zoTHbIe TepManbHbIE BOAbl balikameckol pudToBOi 30HE (QOPMHUPYIOTCS B 30HAX PA3NOMOB U
UMCIOT cyab(QaTHBIA, Cynb(aTHO-THAPOKAPOOHATHEI HIH THAPOKApOOHATHO-CYIb(ATHBIN HaTpue-
BBIH cocTaB, MuHepaauzauuo 10 1.0, a B eauHudaHbIX caydasx — 10 2.0 r/a, menounyto peakuuto ¢ pH
ot 7.5 10 10.3 u TemMnepatypy B ectecTBeHHOM Bhixoae ot 20 mo 81 °C.

B Bapry3unckoii BnaguHe BBIACIIETCS ABC CHCTCMBI PA3pPHIBHBIX HAPVIICHHWH: Pa3IoMBbl CEBEPO-
BOCTOYHOTO MPOCTHPaHHS (PETHOHANBHEIC), MAPAILICIbHEIC HANPABICHHIO OCHOBHBIX TCOIOTHMYCCKUX
CTPYKTYDP, ¥ PA3TIOMBI CEBEPO-3aMaJHOTO MPOCTUPAHUS (JTOKAIBHBIE), CCKYIIUE OCHOBHBIC CTPYKTYPHI.
BBIXOOB HCTOYHHKOB TPUYPOUCHBI B OCHOBHOM K OOpTaM KOTJIOBHHEL. ['eonormueckoe CTpocHHUE
TOPHOH YacTH BHAJUHBEI U ¢¢ (PYHAAMEHTA MPEACTABICHO METAMOP(U30BAHHBIMH MPOTEPO3OHCKHMHU
TOJINAMH W MHTPY3HBHBIMH Pa3HOBO3PACTHBIMU mopoiaMu. CaMy BNAAWHY BBIIOJHSIOT OCATOYHEIC
KaHO30MCKHE 00pa30BaHMsI.

Terutosoit moTok B npeaenax baprysuuckoil m BepxHeaHrapckoil BIaAWH COMIOCTABHM C ITOTOKOM
B balikaneckoli BmaguHe. MakcUManbHBIA TCIUIOBOM MOTOK HA PAcCMATPHUBACMON TCPPUTOPHUH HAXO-
JUTCS B CCBEPHOH uactu BaprysuHckol BnaauHsl B patione AmnuHckoro, Kyuurepckoro, Ymxaiicko-
r0 UCTOYHHMKOB M Ha nodepexbe 03. baiikan B patione ['opsunnckoro ucrounuka [4]. Iloa Bo3aetict-
BHEM TCILIOBOTO MOTOKA MPOHMCXOAUT HATPEBAHHUE MOJ3EMHBIX BOJA, BO3PACTACT WX MUHCPATH3ALIMS,
MPOUCXOINT TpaHchopMalrs X COCTABA — BO3PACTACT PONb CyIbdara W HATPHS, OHH CTAHOBATCS
cynb(haTHO-THAPOKAPOOHATHEIMHI HATPUCBBIMU WU CYIIb(aTHBIMU HATPHEBBIMU.

C y4eToM YBEIMYCHHUS TEMIIEPATYPhI ¢ ITyOWHON U HEM30CKHBIX MOTEPh TEIIA MPH MOABEME BO-
JBl K TIOBEPXHOCTH 3a CUCT TEINIOOTAAYH BO BMCLIAIOLINE MOPOIbI, CMELICHHUS C XOIOJHBIMH HOA3CM-
HBIMH U TIOBEPXHOCTHBIMH BOJAMH, MOXKHO MOJIarath, YT0 B rTyOOKHX CIOSAX 3eMHOH Kopbl baiikanb-
CKOro pudTa CyIeCTBYIOT THAPOTEPMBI ¢ Temnepatypoit Boie 100-150 °C [4]. O cymiecTBoBaHuH
BBICOKOTEMITCPATYPHBIX THAPOTEPM CBHICTEIBCTBYET U POCT TEMICPATYPHI BOABI IPU 3EMIICTPSACCHH-
ax. I'mybuna dopmuposanns BeicokotemneparypHbix (70-80 °C) coBpeMEHHBIX THAPOTEPM COCTAB-
et 1.5-6.0 kM [2].

BonpmmHCTBO TEpMaTIbHBIX HCTOUHHKOB OONANAI0T HATIOPaMH, 0OCCIICYHBAIOIIMMH HX TPAHCIIOP-
THPOBKY Ha MOBEPXHOCTH CO 3HAYMTENBHBIMU AcOuTamu. PacueT temneparyp Ha ryOuHe hopmupo-
BaHWUs BOJ BBITIOJTHCH HA OCHOBE JaHHBIX 0 cogepxkanuu Si, Na u K, nmoayuenasix merogom ICP-MS u
HAA [5]. Ha ocHOBaHMM XHUMHYECKOTO COCTaBa BOJ ObIIa pacCUUTaHA MAKCHMAJbHAS TEMIICPATypa
THAPOTEPM Ha rmyOuHe (GOPMHUPOBAHHUS TCPMATBHBIX BOJ M3 HHQHIBTPALMOHHBIX B PA3MTUYHBIX Hac-
ax baprysunckoro u Cesepnoro Ilpubaiikames. Ing storo ucnonezosan Si u Na/K reorepmomeTp
[3].

PacueTs! mpoBOIMIHCH AN BEICOKOTEMIIEPATYPHBIX BBICOKOACOUTHBIX H HHU3KOACOUTHBIX HU3KO-
TEMICPATYPHBIX BOJ COOTBETCTBEHHO. PaccunTaHHBIC 3HAYCHHS Pa3nUYaroTCs aOCOTFOTHBIMU COACP-
JKAHISIMH, HO KOPPETHPYIOT APYT C APYTOM (PHUCYHOK).

CornacHo pacuetaM, rTyOHHHBIC TEMIICPATYPBI THAPOTCPMATBHBIX CUCTEM MO Si-re¢OTEPMOMETPY
HaxoJiTca cooTBeTcTBEHHO B npeaenax 17-80 °C ana Bepxneanrapckoit u 20-119 °C ana baprysun-
ckoii BraauH u 53-214 °C nas Na/K-reotepmomeTpa amis nucrounrnkos Ceseproro IIpubatikanpsi.
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