
A K ~ A ~ M H K  B n a ~ k l ~ k l p  ~ I B ~ H O B ~ I Y  CMMPHOB, MHOrkle AeCXTklTIeTkIII 

~03maBJIXBIUkl f i  ~ a H H b 1 f i  Y Y e ~ b 1 #  COBeT, n106~n CTaBklTb BOnpOC - O ~ O C H O B ~ H ~ I  

JIM IIpeTeH3klM H a  ~ Z I ~ H Y K )  CTeIIeHb AOKTOpa reOnOI'O-MklHepaJIOrW3eCKElX HayK. 

I I p e ~ e ~ ~ m i  Ane~cex IOpbesma Oseposa B n o n H e  O ~ O C H O B ~ H ~ I .  3r0  O ~ I T H ~ I ~ ~  

none~oii reonor, ~ ~ e c m i i  C Y ~ ~ C T B ~ H H ~ I ~  BKnaA B ~ 3 p e ~ ~ e  qyn~ei imem 

~ ~ ~ ~ J I ~ T O B O ~ O  BynKaHa  KOHTklHeHTOB 3 e ~ J l k l  - K J ' I I O Y ~ B C K O ~ ~  COIIKkI EI MHbIX 

MOJIOAbIX BYJlKaHOB K ~ M Y ~ T K H ,  kI3BePraK)DJkM. KaK. 6a3aJIb~0~bIe, TaK kl 

aHAe3klTOBbIe paCIInaBb1. 30 I.LIklpdKO 3 p y ~ k l p o ~ a H H b 1 f i  CneuklaJIMCT no I'eOJIOrklM, 

re0@M3kI~e,  ne~p~I ' pad>MM,  M M H e p a J I O ~ k l  kl reOXkIMklM K ~ M Y ~ T K ~ ~  kl PSIAa HHbIX 

B y n K a H m e c w x  06nac~eii ~aweii  nnaHeTbI.  30 B M C O K O K J I ~ C C H ~ I ~ ~  p e ~ b ~ i i ,  

pa6o~b1 KOTOpOrO no AEIHaMkIKe BYJIKaHEIYeCKkM M ~ B ~ P x ~ H H ~ ~  M n0 kM 

3KCnepHMeHTanbHOMy MOAeJIHpOBaHkIIo IIIHPOKO M3BeCTHbI B M ~ p e .  %O 

H ~ ~ J ~ I O A ~ T ~ J I ~ H ~ I ~ ~  kl B A ~ M Y M B ~ I ~ ~  neTp~I'pa@, l l ~ ~ k l ~ a K ) q M $  <<AYIUy)) KaMHX M 

BJIliAeIOw& COBPeMeHHMMkI MeTOAaMkl HCCneAOBaHkIII rOPHbIX IIOpOA kl 

C J I a r ~ I 4 k M  EIX MPIHepaJIOB.  TO PyKOBOAklTeJIb YCIIeIUHO pa6o~a10qeii 

na60pa~op1-i~ P ~ C T M T ~ T ~  B y n K a H o n o r m i  M ceiic~onormi PAH, o p r a ~ k 1 3 a ~ o p  EI 

PyKOBOAElTenb J ' IeT~ef i  B ~ J I K ~ H o J I o I M Y ~ c K o ~ ~  IIIKOnbI CTYAeHTOB kl aCnMpaHTOB. 

)Qiccep~aum krre~ceg IOpbesma n o c ~ x q e ~ a  BcecTopoHHeMy k 1 3 p e ~ m o  



~ I O Y ~ B C K O ~ ~  COIIKkI H IIpOqeCCaM kIx @OPMHPOB~HE~II. C~pynyJIe3~0 OIIMCaI-IbI 

CaMH BYJIKaHHTbI H MeTOAbI EIX HCCJIeAOBaHHII. ~ P H  3TOM, IIOCTOIIHHO 0TMeYaK)TCII 

AOCTkIXeHkIII IIPeAUIeCTByIomMX H c c J I e ~ o ~ a ~ e J I e f i  H aKKypaTH0 IIpeACTaBJleHbI 

C O ~ C T B ~ H H H ~  AaHHbIe, o 6 ~ 1 ~ p ~ b 1 e  Ei y 6 e ~ H ~ e J I b H b I e .  A.m. O3ep0~ C03AaJI 

CTPO~~HYH), AOCTaTOYHO Y G ~ A H T ~ J I ~ H Y I O  H PeaJIbHO C J I O X H Y  KaPTHHY 

06pa30~a~1-m ~ H @ @ e p e H ~ H k f p ~ ~ a H ~ ~ f i  CepHH KnIOYeBCKklX JIaB - OT AByllEipOKCeH- 

OJIHBHHOBbIX M ~ J I ~ H o ~ ~ ~ ~ J I ~ T o B  A 0  J I e f i K 0 6 a 3 a J I b ~ 0 ~ .  B e c b M a  E~H@OPM~TEIBH~I  

AaHHbIe no PaCIIpeAeJIeHHIO rJIaBHbIX ~ O ~ O A O O ~ ~ ~ ~ ~ I ~ I I J ~ I X  MHHepaJIOB 6a3aJ Ib~0~  

- n n a m o K n a 3 a ,  asrma, onmma, P O M ~ W ~ C K O ~ O  nkfpoKcesa,  n m o H m a ,  

XPOMUIIIHHeJIEiAOB, THTaHOMarHeTHTa, IIO HX reOXHMHH. E O J I ~ L U O ~ ~  HHTepeC 

IIpeACTaBJIIIeT 0 6 c y X ~ e ~ H e  3BOJIIOUEIH COCTaBa BCeX n o p 0 ~ 0 0 6 p a 3 ~ ~ ) m ~ i x  

MHHepaJIOB I IoJ IHo~~ A H @ @ ~ ~ ~ H I J H H ~ o B ~ H H o ~ ~  CepHH JIaB Ei reHeTEI.reCKm 

HHTepIIpeTa~kII I  BbIIIBJIeHHbIX TpeHAOB. K'POM~ TOrO, IIpeACTaBJIeHbI pe3yJIbTaTH 

~ B M - M O A ~ J I H ~ O B ~ H ~  r r p o q e c c o B  ~ a r u a ~ ~ l ~ e c ~ o i i  ~ E i @ @ e p e ~ w m ~  n a B  

KJ I IOY~BCKO~O ByJIKaHa, IIOJIyYeHHbIe p a c Y & ~ b I e  AaHHbIe AOCTaTOYHO 

y 6 e ~ H ~ e J I b H 0  KOppeJIHpyIoT C IIpHPOAHbIMH. Bce 3 T 0  IIPHBOAHT A.m. 03ep0~a K 

O ~ O C H O B ~ H ~ I I O  n e p B o r o  3 a 1 ~ ~ r ~ a e ~ o r o  n o n o x e H m .  



OCHOBHO~~ THII BYJIKaHEITOB KJ'IIOY~BCKO~~ COIIKM. Y T O ~ ~ I  OHM B03HHKJIM H3  

I I p e ~ I I o J I a ~ e ~ o f i  MaHTHfiHOfi M ~ J I ~ H o ~ ~ ~ ~ J I ~ T o B o ~ ~  ( ~ I M K P o ~ ~ ~ ~ J I ~ T o B o ~ ~ )  MaTUbI, 

6na3~ofi IIO COCTaBy K ~ a ~ 6 o n e e  MarHe3HaJIbHbIM KJIIOYeBCKMM OJIEIBHHOBbIM 

6 a 3 m b T a ~ ,  A.m. 0 3 e p 0 B  IIpeAJIOXHJI MeXaHH3M M ~ C C O B O ~ ~  KPHCTaJLnH3aqkiH 

BbICOKO MlWHe3HaJIbHbIX OJIEIBEIHa H KJIEIHOII~OKCeHa B ~ J I Y ~ E I H H ~ I X  YCJIOBHX2C, 

Amee O T C ~ A K ~  ~ ~ O A ~ K T O B  ~ p ~ c ~ a ~ 1 n ~ 3 a q ~ 1 - i  c o 6 o c o 6 n e ~ ~ e ~  O ~ ~ O M H ~ I X  M a c c  

BepJIHTOB. ~ T e p e c H a J I  lXIIOTe3a, HO AaJIeKO H e  6eccnop~ax. 0 JIEiHefiHb1~ CBII3XX 

J I E I H ~ ~ ~ H ~ I M  CBII3EI ~ 0 ~ e p l K a H E I f i  ~ O J I ~ L L I H H C T B ~  MaKpO- H MHKPOKOMIIOHeHTOB 

KmoYeBCKMX 6a3aJIbToB. K O H K ~ ~ T H O  TaKOrO THIIa CBII3H XapaKTepHbI AJIII 

~ H O P T O ~ H T O B O ~ ~  TeHAeHUEIH M ~ I ' M ~ T E I Y ~ c K o ~ ~  A E I @ @ ~ ~ ~ H ~ M ~ u ~ I M  (CII~HAOHOB, 

197 1). %0 CBEIAeTeJIbCTByeT 0 npeo6na~amu~e~ 3HaYeHHH IIpOqeCCOB 

OAHOTEIIIHO~~ KPHcT~JIJIEI~~IJEIoHHo~~ ~H@@epeHq&ia~EiH KaK B IIOABOAXuJeM 

MaTUaTWIeCKOM KaHaJIe, TaK H B JIaBOBbIX IIOTOKaX, ki 0 TOM, YTO BaJIOBbIfi COCTaB 

lUIarHOKJIa3a OAEIHaKOB B MeJIaHO-, Me30- EI J I ~ ~ ~ K o K ~ ~ T o B ~ I X  6a3aJIbTa.X 

~ I O Y ~ B C K O ~ ~  COIIKH. 

ecm 6b1 a B T o p  A H c c e p T a q m  p e n  IIOACYETI~I pacnpoc~pme~~ocm 

MaMaTWIeCKElX IIOpOA H a  3eMJIe, KOTOPbIe CAeJIaJI H ~ B ~ c T H ~ I ~ ~  ROXklMHK A.A. 

& ~ o I I I ~ B c K H ~ ~  (2004). B pa3AeJIe 1.6 @OPMYJIEIPOBK~ lXIIOTe3 @OPMHPOB~HE~A 

BbICOKO ~ J I E I H O ~ ~ M H C T ~ I X  6 a 3 a J I b ~ 0 ~  MOr'JIa 6b1Tb 6onee BHXTHO~~; K IIpHBeAeHHbIM 

rHIIOTe3aM CTOHJIO ~ 0 6 a B H T b  M.  BePOIITHOCTb IIPIIMOTO BMIlJ'IaBJIeHEiA BbICOKO 

~ J I H H O ~ ~ M M C T ~ I X  6 a 3 2 3 ~ 1 b T o ~ b 1 ~  Mar34 IIPH IIOBbIIIIeHHOM AaBJIeHHH IIapOB BOAbI. He 

YBHAeJI CMbICJIa B HOPMHPOBaHMH ~ 0 ~ e p X a ~ H f i  MH#pO3JIeMeHTOB B KJIEoYeBCKkIX 

6 a 3 a J I b ~ a ~  IIO ~ a ~ 6 o n e e  MarHe3HaJIbHbIM H3 KJIlOYeBCKEIX 6 a 3 a J I b ~ 0 ~ .  Pa3AeJI 1.15 

<<~~KOHOM~PHOCTEI  I IOBeAeHm CMJIMKaTHbIX MEIHepaJIOB IIOpOA ~ ~ ~ Y ~ B c K o ~ o  

BYJIKaHa)) BO3MOXHO CTOHJIO EIMeHOBaTb HHaYe - ( (PacI Ipe~eJIeHEie  EI re0XkIMI-M 



MkIHepaJIOB - CkInMKaTOB B IIOpOAElX & D ~ Y ~ B C K O ~ O  ByJIKaHa)).  AH^% K a J I b w e M  

IIkIpOKCeH MEIKPOJIEITOB, OTBeYaIOLI&ie II0 COCTaBy IIkIXOHkITY, H e  CTOIIT OTHOCkITb K 

~ O M ~ O I I ~ I ~ O K C ~ H ~ M .  He MOXeT CyLZleCTBOBaTb Tpewa OT ~ P O H ~ M T ~  A 0  IIkIXOHkITa, - 
C y u e C T B y e T  CMeHa ~ P O H ~ I I T ~  IIkIXOHkITOM. CTPYKTYPH~I~ COOTHOLUeHkFII 

BKpalUeHHkIKOB IInarkIOKJIa3a kI IIMpOKCeHOB kl kM MkIKpOJIkITOB = MkIHepaTIOB 

q e ~ e ~ ~ k ~ p p r r l e f i  MaCCbI KJIIOYeBCKElX 6a3aJIb~0~ AeJlaK)T HeBePOIlTHbIM BbIBOA 06 

O ~ H O B ~ ~ M ~ H H O ~ ~  KPMCTaJInkI3aqkIkI BKPalUeHHkIKOB kI MklKPOJIkITOB IIJIalXOKJIa3a 

(CV. 122). ~ ~ H C K Y C C ~ I O H H O  MHeHkIe A.m. 03ep0~a 0 TOM, YTO I I p k I Y k l ~ ~ f i  pe3KOI'O 

CHkIXeHkIII COAePXaHkFII anK)MklHkIII B KJIkiHOIIHpOKCeHaX aBrkITOBOr0 PXAa CTaJIa 

MaCCOBlM KpkICTlLlIJIkI3a~kIII lUalXOKJIa3a.  E c n ~  3 T 0  TaK, TO IIOYeMy B CaMOM 

H a y m e  T a K o r o  TpeHAa,  T.e. npk I  K ~ E I C T ~ J I J I M ~ ~ ~ ~ I ~ I  ~ a k 1 6 o n e e  6ora~oro aJ I IoMmnieM 

lUarkIOKJIa3a, KPkICTaJInM30BaJIkICb aBrMTbI, MaKCkIMaTIbHO 60ra~b1e aJIIOMkIHMeM. 

Eonee BepoxTHax  npmma T o r o ,  YTO ~ a k 1 6 0 n e e  X ~ J I ~ ~ E I C T ~ I ~  a B r m H  6 e ~ ~ b 1  

aJIIOMHHkleM, B TOM, S T 0  OHM KpkICTaJIJIkI30BaJIkICb IIpkI CymeCTBeHHO 6onee 

HM3KOM AaBJIeHkIkI, T.e. npkI  BCIInbIBaHkIEi PaCIInaBa.  Ha CXeMe 3BOJnoqkIkI 

I I a p a r e H e 3 0 B  MkIHepaJIOB KmoYeBCKtlX 6a3anb~o~ (PEIC. 1-34) IIOKa3aHO 

IIepeKpbITkle BpeMeHkI KpkICTaJInkI3aUkIkI XPOMrUIIHHeJIkIAOB I4 TklTaHOMaTHeTkITa, 

YTO HeBePOXTHO. 

B 1 YaCTH MMeIOTCX H e  COBCeM YAaYHbIe kI M3JIMLUHkIe TePMMHbI. T ~ K O B ~ I  

((reHeTMZIeCKlM I I e T p O n O M ) )  (CV. 33); ((KEICJIMe IIOPOAbI)) (CV. 37) BMeCTO 

KpeMHeKkICnbIX; ( ( ~ a r ~ e 3 k I l L l I b ~ b I E ' i  no6o~~b1ii IIpOpbIB)) (CV. 40) BMeCTO IIPOPbIBa 

MalTIe3kIaJIbHbIX 6a3aJ Ib~0~  ki3 ~ O ~ O Y H O ~ O  KpaTepa ;  < ( c ~ ~ ~ > ~ H o K ~ ~ I c T ~ J I J I ~ I ) )  (CV. 

56) BMeCTO MeJIKkIX BKpaIIJIeHHkIKOB; ((CpeAHe ( P o P c T ~ ~ ~ ~ T o B ~ I ~ ~ ) )  OJIkIBkIH (CV. 60); 

((MarHeTkIT)) (CTP. 87 kI AaJIee IIO T~KCTY) BMeCTO TkITaHOMarHeTMTa; ((IIPMMeCHbIe 

3neMeHTbI)) (CV. 90, PHC. 1 - 15) BMeCTO MkIKp03JIeMeHTOB; ((K~IcJI~IE'~ na6pmop)) 

(CV. 1 0 1) BMeCTO HaTpOBOrO na6pa~opa; ( < H ~ I ~ K o ~ > o ~ c T ~ ~ ~ I T o B ~ I ~  XPkI30JIkITbI)) 

(CV. 102) BMeCTO Xene3kICTOrO XPkI30JIkITa. , 

Bb~~mrqmcrr IIO HaflHOMY BHTepeCy B T O p U  YaCTb AkICCepTa~kIkI 

BKJIIoYaeT rJ IaBy 2 ( < < ~ ~ ~ ~ I o ~ ~ I Y H o c T ~ I  B AkIHaMkIKe k 1 3 ~ e p X e ~ k I f i  ~ I ~ Y ~ B C K O ~ O  

BynKaHa)) C ~ I I ~ C T X I ~ M  PaCCMOTpeHMeM a ~ J I e ~ k I f i  ByJIKaHkIYeCKOrO APOXaHkIII kI 
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