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MATMATHU3IM U PYOOOBPA3OBAHUE

M.I'.Py6

HOBBLIE OAHHBIE O CBA3WM OPYOEHEHHMA C MATMATHU3MOM

HOHY‘IEHHI:IG B noclieflHHe rofbl HOBele MaTepHa/bl NOATBepXOawT H pas’BHBAKT I[10=
7I0MeHNWEe aBpTOpa O CBASH ONOBRHHOMNO, BONLPpaMoOROTO, GepHIImIeBOr0, TAHTANOBOTD,
penxKo3eMelibHOr O, 60])301"0. lb'ropuor‘o H IOJHMeTallitdecKoro OpyOeHeHHd C pasBUTHEM
BO BPEMEHH 'DAHHTOHAHBIX KOMIUIGKCOB. ‘

PynoHocHEIMEM gB/ISIOTCSH OGEIYHO MOCTCK/lag4aThie CIOXHbe MHOrobasHbie KHCIbIE
HHTPYSHBHEIE HITH BYJIKAHO=IUIy TOHWYECKHe KOMIUIEKCH pasnuyHoro soapacra., OHE 7lOKa—
IM3yI0TCH B PA3’HOOOPASHHIX IeoNOrO-CTPYKTYPHHIX YCNopHax (xak B mpegenax nnart=
dopM, Tak M B cknaguaTeiXx obnacTtax, Py6, 1969 ). Ilpu stoMm nopapnswomee GonbIIHH=
CTBO PYOOHOCHBIX MAIMATHYECKHX ROMIUIEKCOB NMPHYPOYEHO K 30HAM KPYIHBIX TEKTOHH-
yeckux Hapymerwuii, B pane cnyuaes npn $GOpPMHPOBAHHHE 3THX XOMIIJIEKCOB Gonbly0
poflb Mrpanu MpoLecChl TeKTOHO=-MArMATHYECKOH AKTHBH3aLMM,

[Tpn dopMHEpOBaHWM MHOTODASHEIX PYNOHOCHBIX HHTPY3HBHEIX KOMIUIEKCOB paHHHE ha~
3bl NPeACTaBleHEl OOLIYHO GoNnee OCHOBHBIMH moponaMu (raB6po-aHOpHT=MOHIOHHTOBOTO
pana), 3aTeM NPOHCXOOMT OGpas’OoBaHKe HOPMANILHLIX GHOTHTOBHIX I'PAHHTOB H, HaKOHell,
NelKOKpaTOBEIX M aNfdCKHTOBHIX F'DAHHTOR, XapakTepU3YIOUMXCH NOBLIUEHHHIM COdepXa—
HEeM lenoyell ¥ npeoblajaHMeM KamMd Hajg HaTpHeM, B pynoHOCHBIX BYNKAHO-IUTYTOHH=—
YecKHX KOMIINIeKCax MarMaTHYecKas AedTellbHOCTL HAYHHAeTCS OOLMHO C M3NHAHHY 30—
dysmBoB B o6pasopanus CyGBY/NKaHWYECKHX NOpPOA, 3aTeM QOpMEHpYIOTCS MHTpy3un; B
npepesiax 3THX KOMIJIEKCOB XOPOIIO YCTAHABIMBAETCH KOMArMATHYHOCTH a(hdy3WBHEBIX,
CyOBY/KaHMYECKHX M MHTPY3MBHBIX OOpas’oBaHHil, 0 9e€M CBHAETEILCTBYIOT BbiIeNeHHbIE
HAMH CTDPYKTYPHO=-I€ONIOrHYecKHe, MHHEepanoro-neTporpabiyeckue H MeTporeoxHMuHecKue
kpurepuu, [lpy dopmMHpPOBAHHM DPYONOHOCHBIX MArMATHYECKHX KOMIUIEKCOB OT Gonee paH—
HEXx a3 X NMO3AHHM NPOHCXONHT NMOKHCIIeHMe Marmel H oforauieHue ee uenoyamu, OCO=-
6eHHO KaimHeM, a TakXe /eTyYHMH KOMIOHeHTaMH W PyOHbBIMH snemeHTamu, [Ipn aTOM
NOCTENeHHO YMEHbUAeTCd PONlb Kanbudd, MAarHus M enesa, B pape pernonop npu ¢op-
MHpPOBAHHHM YTIOMAHYTHEIX KOMINIEKCOB CONBLIIYIO0 PONlb MMPANH IpoUecChl ACCHMHASUHH U
HGpPHAM3MA, KOTOphIE BeCbMa HHTEHCHBHO IIPOMCXOMMIH B NEpBble CTAOWH DA3BHTHA MAr=
maTEdeckoro ogara, OHM Hapywanu xon MarmMatHyeckol auddepeHuMalHMH M CHOCOGCT=
BOBA/IH, BEPOSTHO, CKOMIEHHI0 GOMBLIIOrO KOMMYECTBA lETYYHX KOMIIOHEHTOB H PYAHBIX
371eMEeHTOB B KHCJIOM OCTATOYHOM pacnnaee,

PynoHocHBle MarMATHYeCKHE KOMIUIEKCH, B TOM HYHCIIe H BYJKaHO=IJyTOHHYECKHE,
OBEIYHO OTMHYAIOTCH OT HEPYMOHOCHBIX MOBHINEHHBIM (IO CpaBHEeHWIO C K/Iarkom) conep—
XaHHEeM ONpeflelleHHBIX PYAHBIX SJeMEeHTOB M JIeTyuHX KOMIIOHeHTOB M Gonbloff aucrnep-
cHefi conepxaHui KakK NEpPBHIX, TAK H BTOpLIX. Bce 3T0 ocofenno 30dEKTHO MPOABIISAST=
cd B NMO3OHHX HaubGojlee KHCHbIX mupdpepeHmmaTax, PeayneTarel NpopeOeHHOro HAMM H3Y=
YeHHd pacnpeneneHud 0/10Ba B >bdy3MBHLIX M MHTPYSHBHBIX Nopoaax pasiH4Heix $as u
cythas O/IOBOHOCHBIX BYJ/KAHO=IUTY TOHHYECKHX H HMHTPY3HBHLIX KOMIIJIEKCOB pAfga PyAHBIX
paitonoB THxookeaHckoro mosica naHel B Ta6n.l. Kax BHOHO M3 aTolt Tabmuiml, BO BCEX
Hay4eHHBIX paifoHax B mopopax Bcex ¢aa H cybhas O/IOBOHOCHBIX MACMATHYECKHX KOMIl—
NeKCOB OTMeyaeTcs TMOBLIIEHHOE coAepXaHHe o/oBa, NMpeBbluawuee O6BITHO KIapKoBOe
B NATb=AECATb pas. [IpH 3TOM NPOHCXOOMT yBejWYeHHe COOEpMaHHMs OfioBa OT DaHHHX
NPOM3BOOHEIX K NO3OHMM — HanGonee KHCNbIM mufpdepeHUMAaTaM, NpeACTABIEHHBIM GHOTH=
TOBBIMH M NI€HKOKPATOBHIMH r'paHuTamMH, B 3TOM e HanpapleHHH BO3pacTaeT H [HC=

- MepCcHs cofepXaHua ONoBA, Tak, ecnu B paHHEX tasax xkoadpuuuenT BAPHAlLMH He nNpe-

pemaeT 50-60, To B NMo3nHMX OH 0O6m4HO gocTHraer 100-140, Ha artoit xe Tabmu-



Tabmua 1

PeayneraThl 06paboTKH KOMMYECTBOHHHIX CHEKTPanbHBIX AHAIA30B HA OJIOBO C NPUMEHEHHeM MeTO[oB
MaTeMaTHIecKol CTATHCTUKH NMODPOI ONOBOHOCHHX MATMATHYSCKMX KOMIJIEKCOB pasiM4HEIX paftoHoB TuxdokeaHCkoro mosca

Bepxuemenosoft BYNKaHO-INTY TORHYECKHA KOMIUIEKC Bamursrano=Cyrolickoro paitoHa (Cepepo-BocTok)
N :
K~po . Cpennee Oucnep~ | Cpennee Koadd. TouHocTe cpenHero
TEROBGN Top ol aHaAnmHa0B | apEbMeTH- cus KBagpa= BapHalMu c HagexHocTho 95%
qecKoe THYHOE OT=
KNoHeHHe
JlgnapuTel, NEPIHTE! 11 0,0018 7,4-10"7 0,00086 48 (0,0018 + 0,0006)
Kpynro- u cpennHesepHUCTBHIE
GHOTHTOBLIE TDAHUTLI Neppol e
$askl, KOMarMaTHYHEIE TATAPHTAM il 0,0025 4,3:10 0,00205 80 (0,0025+0,001)
MenkosepuucTeie GHOTHTOBLIE
H JNedKOKpaTOBble M'DAHHTHI ~ -8
saKkmounTentyas cytbasa 12 0,0042 2, 1:10 0,0052 124 (0,004 2+ 0,001)

BepxueMenopo#t MarmaTmaeckuit xomminexc, Mao~Yanckoro pationa (Xabapoecknit kpaii)
INuGpuaseie nmopoael NepBoit o
basbl (ra66po=aHOPHTEI, AHO= -6

DHTEI, AMOPMT=MOHUOHHTHI M Ap.) 9 0,0027 1,7-107° 0,0013 48,1 {0,0027 + 0,0008)

KpymnHo- B cpepHe3epHHCTHIE

GHOTHTOBBI® 'DAHUTHI BTOPOR daam 9 0,0031 8,9-10"'5i

0,0029 93,6 (0,0031 + 0,02)

ByoTuTOBHIE, ANMCKHTOBLIE H TypP= :

MANKHCOOEPXAINE T'PaHHTH =~ 3a=- ; -

kmoynTenbHag cyGhasa 10 0,006 3,4.107 0,008 100 (0,006 + 0,008)
Bepxneme;xoaoﬁ BYNK AHO=T/Ty TOHHYECKEH Kommnexc Xumrama (XaGaposckmii kpait)

Jlunaputh : 14 0,0035 'i',Ei-J.C)"6 0,0027 757 | {0,0035 + 0,0014)



Oxonyanne tatn, Ne 1

Bepxuemenosoli BynkaHo-IUTyTOHHYeCKH#t kommnekc Banemreryano-Cyroiickoro paitona (Cepepo-BocTok)

K=Bo Cpennee [Oucnep= | Cpensxee Koadd. TounocTs cpenxero
Haunmenopanne nopon aHamM30B | apubMeTH— cHd KBagpa= BRpHALMHT c HagexHocThio 95%
yecKoe TUYHOE OT=
KIIOHEeHHe
IpanuT=nopbHpsl KOMarMaTHy— -5
Hple HTIAPHTAM 15 0,0058 71210 0,0008 144,0 (0,0058+ 0,004)

Iu6GpuaHbie nopoabl Nepeoi
basst ( AMOPHT=MOHLOHHTHI,
[MOPHTE!, CHEHUTHI H [p.)

KpynHo= H cpenHe3epHHCTHIE.
GHOTHTOBLIE I'PAHMTHI
pTopoil dasaw

CpenneaepHUCTEIE GHOTHTO=
Bble M NelKoKpaToBblie, I'pa=—
HUTH  TpeTwelt dasw (Boa-
HECEeHCKHe)

Cpenrenancosofickuii MHTPY3UBHBIH Komiekc [Ipuxankaiickoro paiiona (IIpumopbe)

15

22

22

0,0005

0,0007

0,0025

4,5:10

9,0-107°

0,0003

i 0,0006

1,1:107° 0,0033

60,0

85,7

232,0

(0,005 + 0,00014)

(0,0007 + 0,0002)

(0,0025 + 0,0014)



UL BHAHO, YTO HaHGONee pAPHOMEpHOE PACHpeneneHHe XAapaKTepHO AN KHCMLIX J1aB,
NepAuTOB H NHMAPUTOB, ANA KOTOpeix koadduimenT Bapuammu He npepbunaer 60, a Had=
6oflee HEepABHOMEPHOE = M/ TPAHHTOB 3AK/MOYHTeNbHEIX OGas H cy6das (kosddument
papuammu Gonee 100), npy GOPMHPOBAHHH KOTOpLIX GOMBLIIYIO POMb MIPAIOT NMPOUECCHI
smaHamonnoi nubbepenmmamvu, [Nposepennce I',B,Jlessiuessim, [1.[0.Hepamkosckum u
HAMM H3yJyeHMe paclpe[elleHHst BonubpaMa B BomuppaMOHOCHBIX MArMATHYECKHX KOMII—
neKcax MOKA3AN0, UTO OHM OTAMYAITCH OT HepYNOHOCHBIX HECKOJIbKO MOBBIIEHHBIM CO=
pnepxanuem ponsbpama (B 1,5-3 pasa NpeBbmuaoIMM KNADKOBOS) M 3HAYHTENLHO GOITb=
weit oMcriepcHeill ero copepxaHui, :

YcTaHOBNEHO, YTO B PYAOHOCHBIX MarMaTHYeCKHX KOMIVIEKcax  HAaGmofaeTcs mpaMas
KOpPPeNUMOHHAS. CBA3L MEX[y COlepkaHMeM B moponax pyausix snemenrtos (Jn , Ta Nb,
Be u np.) m meryumx kommoseHTOB., 3HaYeHHe razoBoii (Aa3bl NPH GOPMHPOBAHHH PYAO=
HOCHBIX Mar'MATHYeCKHX KOMIUVIEKCOB HCKMOYMTeNLHO Benuko, Copepxanue neTydyHx, B
YacTHOCTH §TOpa,B pedKOMeTAllbHLIX OMOBOHOCHBIX H BONLIPAMOHOCHHIX KOMILIEKCAX
06piuHO B 3=5 paa npeppinaeT Kiapkopble cogepxanua mo A,[l.Bunorpaposy. Jleryune
IOPHCYTCTBYIOT He TONBKO B AKNECCOPHBIX M IBeTHBIX MOpoaoobpasylonmx MuHepanax
(6uoTHTe M poromoit o6MaHKe), HO U B KBapue (B COCTaBE ra30BLIX K CA30BO=HUAKHX
Bkmouennit), Ilpy sToMm Ha npumepe [IpumxaHKafickoro (ITpumopee), Banemreruano=Cyrofi-
ckoro (Cesepo-Bocrtox) u Xumranckoro (Xa6aposckmit xpait) pajfiOHOB BHOHO, YTO COm=
pepxanHe drTopa B GHOTHTAX H KBapuax YBEIIMYHBAETCA OT TDAHHTOB paHHuX das K 6o~
nee moapuuM, Tax, conepxanne ¢Topa B GHOTHTE rpaHHTOB fa}nmx bas kKonebnetcs oT
0,7 oo 1,2%, a B 6woTnrax noznHux ¢az gocturaer 2,2%, Copepxanue bTopa B
kpBaple yeemmuupaetcd oT 0,002-0,006% B xBapue rpaHnTOB nepsoit haawt po 0,04%
B KBapue TPaHHTOB 3aKMYHTeNnbHO dasbi,

B Xunranckom paifioHe, rge ¢Top xapakrepeH Kak And MarMaTH4YecKHMX, Tak M ansd
rnocTMarMaTHYeCKUX o6pasonaHuii copepXaune ¢Topa B KBApUE TRAHHUT-NOPHHDOB KO- !
ne6aerca or 0,006 po 0,05%. B oTMmeuenHOM pailoHe HabmopaeTCsi YBETHYEHHE coOOep—
Kauusa ropa B KBAple IPAHHT=NOPQHPOE [0 CPABHEHMIO C COAEPMAHHEM €ro B KBaple
NHIAPHTOB,

Apk¥M npumepoM, nogTeepXpalomiM GoraTcTBo MarMaTHYeCKOr'O paciiapa NneTyqdHMH,
ABNAIOTCA H3yuyeHHple Hamu B IlpuMopbe QumoopHTcopepXKaiuMe LiApOBHIE JIABLI JIMI&PHUTO—
BOro cocrapa. 2TH NaBkl 06pAl0BAlNCH B CPeAHenaneo3oiiCKoe BpeMsi B Pe3ylbTaTe 3Mae
HamMoHHON AubdepeHIMALMH MArMATHYECKOrO paciziaBa B nmpoMexcyToyHom oyare (Py6,
19692). @ moopHT B WAPOBBIX JaBax HabmopoaeTcs Kak B LEHTpalnbHOW YacTH wapa, Tak
¥ MexOy OoTOenbHeIMH chepami., OH Mor o6paszoBaTeCs H B MarMaTHYECKYO CTaaMio
KPHCTAIIM3AIMY paciiapa, OGOralleHHOrO JeTYyYMMH, H B Pe3ylbTATe BO3AEHCTBHS MOCT~
‘MarMaTHYecKHX pacTBOPOB, CONPOBOXAawUMX (OpMHpOBAHME 3THX aB.

I'MapHLIMM HOCHTENAMM DYOHBIX 2JIEMEHTOB M NeTYYHX KOMIIOHEHTOBR ABISMIOTCH OGBIU=
HO nopopoofipasylouMe MHHepaibl, A/Id olloBa H ¢Topa — GHOTHT, o8 BolbppaMa = Ia—
ruoknas, OgHaKo KOHUEHTPATOpPAMM DPYOHBIX 3JIEMEHTOB SBMSIOTCH AKUECCOPHLIE MHHEpDa=-
nei. Tak, paxe NpH HUYTOMHOM CONEPXAHMM aKUeccOpHOro Kaccurepurta, paeHoMm 0,01%,
Ha ero Aomo NPHXOAMTCS IPHMEpPHO B OeCATh paz Golblie 0jloBa, YeM Ha BCE MOPO[O=
ofpaaywiine MHHepalbl, cocTapilgiomne 99,99%, BonoppaM KOHUEHTPHPYETCA B 8KLEC-
copHoM anaTute (copepxanue ponubpama B amature nocturaer 300 r/T), a TaHTan -
B aKUeCCOpPHBIX THTAaHCOOepXalMX MHHepalax.

Vimerommiica MuHepan mo pasnH4HBIM pailoHaM THX00KeaHCKOTO PYOHOrO MoAca CBH=
AeTeLCTBYET O CYUECTBOBAHMM NPOBHHIMANGLHLIX OTIHYHH B COCTABE DAHHTHOH MarMel,
ATH oTHMuMA OOBACHMOTCH, BEPOATHO, OCOGEHHOCTAMM cocTaBa cybGcTpara, B KOTOPOM
MPOUCXOAMIO 3apPOXAEHHEe OYarop TPAHHTHON MarMbl, & TakXe COCTABOM M KOIMYEeCTBOM
razopofi dasbl, BAUSIOULIEH -HA X0 KPHCTA/NIM3ALUMHM MarMATHYeCKOr'O pacljiaBa H  CIIO=
cofcTBywlell HAKONIEHHIO PYOHBIX 97IEMEHTOB B OCTATOYHOM MAMATHYECKOM paciiiapge,

Takum o6pa3oM, CTENeHb HAKOIIEHHS KaXIOoro s/eMEeHTa HA PA3HBIX cTaguax (op=
MUpOBAHUS HHTPY3UBHEIX KOMIUIEKCOB ONpefenseTcd FeoXHMMHMYECKMMH OCOGEeHHOCTAMH
HCXO[HOH MarMel, KOMMYECTBOM H COCTABOM rasopBoil (asel H OCOOEHHOCTHMH I'eoJIOrH=—
YecKHX M QU3MKO=-XMMWYECKHX YCJOBHIl, B KOTOPHIX NMPOHCXOMMIIO o6pasoBaHMe TOr'O MM
HHOro KoMmiekca, Tak Kak pPyAOHOCHBIMH SIBISIOTCS OBGBIYHO CIIOXHBIE MHOMODASHBIE Mare
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flo nanHEEIM KO/MYEeCcTBEHHEBIX CIeKTpanbHbIX aAHallHu30B.



MATHHECKHe KOMIUIEKCHI, TO 06 3THX YCIOBHAX MOMHO CYAMTL MO DPA3HULE B COOEPMKAHH-
aX PYOHBIX M NeTy4YHX KOMIIOHEHTOB B IIOpOAax PAHHMX M Mo3aHMX $a3 [NaHHOrO KOMIUISK=-
ca, [Toxasarenem pynooGpasyiouie#i cnocoGHOCTH MarmMaTHYeckux $az KOMIUIEKCOB SABMisg—
eTCs CYUeCTBEHHOe YBelHYeHHe CONepXaHW# pPYAHBIX SMIeMEHTOB H NeTYyYHX KOMIIOHEH=—
TOB B NOpOAax No3gHux (a3 Mo cpaBHEHHMI ¢ paHuMM, [lokasaTenem pynoHOCHOCTH AR~
ngeTcs TAKXe BHICOKAA [AMCIEepCHsl COAEpPMKAHMG PYOHBIX 3/IEMEHTOB H JIETYUHX KOMIIO=
HEHTOB,

Kak mokasanu paGoThl MHOT'OMHCNEHHBIX MccllegoBaTelell H apTopa, C PYyAOHOCHBIMH
MarMaTHYecKHMH KOMIIIEKCAMH B NPOCTPAHCTBE H BPEMEHH CBHA3AHLI OJIOBOPYAHEIE,
poileppamMoebie, GepuiHeBble, TAHTANOBRIE M Ap, MecTopoxaeHus, OnHako  xapaxkTep
CBaAcH pasnuueH, B omuux cnyuasx oHa reHeTHueckas, B APYTHX = napareHeTHyeckas,
Kak Mpl yxe oTrMeyanu, 06 3TOll CBA3H CBHOETENLCTBYET DA CTPYKTYDHO=I€OJIOrHYEC=
KHMX, MHUHEpAJIOr O=TeTporpapuyeckux W TeOXHMHYECKMX KpHTepHes,

B nocnepguue rogsl B CBASK C PASBUTHEM HOBHIX METOAOCB MCCHEHOBAHUA (onpene-
NIeHHs H3OTOMHOI'O COCTAB4, COCTABA IadOBO-~-XHOKMX H T'a30BbIX BKINOYEHHH B MHHEpDa=-
nax, Tp¥MeHeHus Go7iee WYBCTBATENbLHLIX METONOB CHEKTPAILHOrO M XMMMMECKOTO AHAw
nMza) NOSABWIHCHL [ONONHKTENbHble (GAKTHI, MOATBEPMIANIME ¥ DASBUBAICIME BbIABUHYTHIE
HaMH paHee KpHTepuH. B wacTHocTH, npoeeaenHoe W, H,['0OBOpOBEIM H OPYyTHMH HCCie=
OOBATe/ISIMH, a4 TaKXe ABTOPOM HSYYEHHE COCTABA Ta30BO—XHIKHX BK/IIOYEHHH B MHHE-
pafax pYOOHOCHBIX TPAHMTOMOOB M CONPOBOXAAMIUMX HX NOCTMArMaTHYeCKHX o6Gpas’oBa=-
HHiI MOMOT'@aeT pellaTek BONPOC 06 OCOGEHHOCTAX CHelMAM3HPOBAHHBIX PYAOHOCHBIX Mar=
MATHYECKHX KOMIIIEKCOB, O XapakKTepe CBH3H C HMMH ONPEe[eNIeHHBIX DYOHBIX MECTODO X
OeHuit # O cocTaBe pynooGpasywuMx pacTBODPOB.

Ha mpumepe oThoenbHeix pyAHbIX paifoHOB THXOOKeaHCKOT0 MofiCa YCTAHOBJEH GIH3—
KHit COCTaR TAa30BO-XHOKHX BKINOYEHH{ B KBApue pYIOHOCHBIX TPAHHTOB ¥ CBE3AHHLIX C
HHMM I'eHeTHYECKHM M NapareHeTHYeCKM MoCTMarmMaTHueckux ofpasoBaHmil W HHOH cocTap
3THX BKTIOYSHWH B pyhax MecTopoXienulf, CBA3AHHLIX C APYTHMM KOMINexkcamm, 1aK,
KaKk HaMil yxXe 6plilo yCTaHOBIEHO paHee B [IpuxaHkaiickoM pafioHe, ¢ TpaHHTOMOAMH
MHOT'0Pa3HOTO CpefHeNnaneo30HCKOro MHTPYSHBHOTO KOMIUIEKCA CBA38HA peKOMEeTalrbHasg,
onopsHHag B (moopuToBag MuHepanuzamis (Py6, 1960). XapaxkTe pHbIM 3/IeMEHTOM KaK
MarMaTHYecKHx, Tak M NOCTMarMaTHYeCKHX o6GpasoBaHHii Tor0 paiioHa geisercsa ¢Top.
KonnuecTBo dTopa pe3kKo yRenHYHBaeTCH OT pasHHX TNPOU3BOAHBIX 3TOrO KOMIIEKCa =
TUGPHOHBIX TOPON ~ K I'PAHWTAM 3aK/IOYHTeNnbHO# daspl, MOTYyYHBIIMM HasBaHHE BO3HECEH-
ckux, HUarepecro, uro npopenennoe H.H.lopoposmbim, T,.[.Pummmosoit 1 M,HU.Edumosoi
(1968) mayuyenme cocTapa rasoBO-XUMIKMX BK/OUEHHH# B pasIMuyHBIX MHHepanax (xsapun,
MHKPOKJIMH, (NTIOODPHT, cynebuas!) penKoMeTamsHEIX T'peif3eHOB, CINOOHMCTO~bIIIOOPHTORBIX,
ONOBAHHBIX M TO3OHHX CynubHOMBIX pPYyHd, ACCOLMHPYIOWMXCH BO BPeMEHM M NPOCTPaHCTBe
C BOSHECSHCKEMHM TPAHWTAMH,NICKA3ANC KCKMOYUTENLHO BHICOKYIO KOHUeHTpammo ¢gropa
IpH He3HAYHTENLHOM CONEePXaHHM BCeX MARYrux anuodoB, OTMedyeHHOe MOATBEPXOAET Haw
UM BLIBOALI O CES3H BCEX yNOMAHYTHIX oOpasoBanuil C eAHHEIM MarmMaTHYeCKHM HCTOYHHKOM,
IpopenerHoe HaMi onpefesieHne ¢ropa B BHITSKKAX H3 KBapua BO3HeCEHCKMX I'PAHATOB NOKa-
sano copepxanne 0,50-0,54%, T.e. B mecarb-ABeHAOUATE pa3 GONLIIE CPEOHETrO CO=
gepxaHug ¢Topa B KBaple 3THX I'DAHMTOB, TaxuM o6pasoM, GIH3KHI COCTAB Ta30BO=
HUOKHX BKIMOYEHMA B KBAple BO3HECEHCKHX I'pDAHMTOB H CONMPOBONAAWIMX HX MOCTMAD=
MaTHYecKHx o6pasopaHMii Hapsaoy ¢ ApYrHMH dakTaM¥ nNO3BONfeT MONAaraThk, YTO OHH
CBA3AHBI C €[HHLIM MArMATHYECKHM HCTOYHHKOM,

Ipr HayyeHMH BOMBLPPAMOHOCHBIX T'DAHHTOMAOB OmHOrO M3 paftioHop [IpuMopbd HaMu
6LiTa NOKasaHa CBASL C HHMH eenuTopolt mumepanmuaammu (Py6 u np., 1969), Hnveio-
IHecH TeoNoro=neTporpaduieckie W MNeTROTeOXMMHYECKHEe MATEDHANH [O3BOMHIH HAM
BHICKA3aTh NPENNoNIoXEHAe O TOM, YTO NpH (OpMHPOBAHHH OTMEYEHHOr O BOIBpPPAMOHOC-
HOPO KOMIJIEKCa GONLHIYI0 POMTh WIpANH NpoLecch ACCHMMISINM ¥ TUCPUAWSMA, NPOHC=
xonsmme B TiyGoxMX wacTsx seMsoft kopul (Py6 u mp., 1969). 35T pasHpie 6bim
noATBepXnens nposenennsivu V. H.Tosopopsim u I'.H.,Crenanopeim (1968) uccmeposa-
HMMH [0 M3YYEHHIO M'A30BO=XUOKHX BK/IOYEHHH B Kpaplle GHOTHTOBLIX POT'OBHKOB, lle=—
eINTOBLIX, KBAPLEBO=IIEEIH T~APCEHONHPHTOBHX W KBAPLEeBO~=MUPPOTHHOBLIX MWL, YNOMS-
HyTHIE HCCIIeOBATENH IOKa3anH, 4TO, HeCMOTPsl Ha ONpe[elIeHHYI0 SBOIOLMI0 XHMH3Ma
MHHepanoo6bpa3yioumMx pacTBOpPOB BO BPEeMEeHH, OOIMii THN HX [ BCeX OTMEeYeHHBIX



MUHepaTbHBIX OGPA30OBAHMI OCTAeTCS NMOCTOSHHEIM = HATPHEBO~KANbIMEeBEIM, CYIupaTHO=
6UKapboHATHLIM

lMpuMeHeHNe M30TOMHOrO aHanuaa (H3oTomsl CBHHLA M Gopa M Op.) TakXe MOMOraeT
PeliNTL BONPOC O CB#3H OPYOSHEHHd C TeMH MM MHLIMM MarMaTHYecKHMH KOMIUIeKcamH,
Tak, B O‘HJEIIBHHX pPyoHBiX paiioHax TeTXHHCKOro nosica OTMeuawTCes OGAN3KHEe COOTHO=
LIeHHS 5 B TypPMalMHaX Kak MarMaTHYeCKHMX, TaK H CBA3AHHBIX C HMMM pa3HO—
oGpaame nocTMarMaTH4eckuMx o6Gpa3oBaHUAX.

B psne paiioHOB B CKBO3HEIX aKUECCOPHBIX MHHepanax, NpHCYTCTBYOUWHX B MarMae
THYECKHMX MOpoAax M acCOLMHPYWOIMXCA C HUMH BO BPeMeHH M IPOCTPAHCTBE MECTOPOX~
[eHMsIX, OTMEYAIOTCH OAHOTHIIHLIE DYOHLIE sNeMeHThl, [IpH 2TOM COOepXaHHE BeayuUIMX
08 OaHHOT'O KOMIJIeKCAa PYOHBIX S/IeMEHTOR YBe/MYHBAeTCH OT aKUeCCOPHBIX MHHepalop
MarMaTHYeCKHX NMOpod K OOHOTHNHBIM MHMHepajlaM, NPHCYTCTBYOUMM B PYAHBIX Tenax.
Tak, manpumMep, cogepxanue ponsppama ypenmuumpaetcsi 01 300 r©/T B anaTHTAX BOIbe
t¢pamonocHrix rpannToMpoR 0o 700=800 r/T B anaTHTax CBA3AHHBEIX C HUMH KBApUEBO=
mweenuToBbiX pyo. [lo mamueiM AK.Py6, comepxaHue onopa TakXe yBelnuyuBaeTcd OT
TYPMA/IHHOB TYPMAa/IMHCONEPXaAlMX CPAHMTOB K TYpMAlMHAM CBS3AHHBIX C HHMH TI'HOPO=
TepMalibHEIX KBApLeBO~TYPMA/IMHOBLIX OJIOBAHHEIX pyd. B KpaTkoit cTaTbe s He MoOry
OCTaHAB/IMBATLCS Ha APYTHX NpHMepax.

B sakmouyeHHe oTMeuy, YTO MMeWLHecHd y Hac B HACTOSAICEe BpeMsi MATEPHAlbl CBHe
OeTenLCTBYIOT O TOM, YTO MACMATH3M H SHOONEHHOE OpYNeHeHHE SBIATCH SBEeHbAMH
eIHHOr o mpoluecca. B pnansheiiueM HeoGXooMMO NMPOBOAHTH KOMIUIEKCHOE BCECTOPOHHEe
reoqioro-neTporpapuyeckoe M MeTPOreoXMMHYECKOe H3yHYeHMe MArMATHYECKHX H COMpo=—
BOXOAWWMX HX IMOCTMAarMatuyeckux obpasopanuit, Tonebko TakHe HCCI€AOBAHHS ITO3BO=-
74T Onpefe/MTL MECTO PYOHEIX NPOLEeCCOB B obmemM xoge pa3pHTHS MArMaTH3MA, Bbi=
SCHHTL XapaKTep CBA3M OPYNEeHEeHMS C MArMATH3MOM M DEllHTb BONPOC O BO3MOXHBLIX
KCTOYHMKAX PYAHOT'O BEUIECTBA&.
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A H.legHTwen

TUITOBASA TEOIIO'MYECKAA MOAEJIL PYONOHOCHOIO
(PEOKHME METAJ//BI, BOJILPPAM, MOTMBAEH, OJIOBO)
F'PAHUTHOI'O MHTPY3HUBA W EE IIETPOI'PAPHYECKHE
MOOWS UK ALK

[TocTpoeHne reonorHyecKHX Mopenell — HeoBGXOOMMElH 2Tam, KOTOPHIX OOMXEeH Npef-
WEeCTBOBATE MATEMATHYECKOMY M QHIMKO=-XHMHYECKOMY MOOEMPOBAHMIO eOlIOrHYECKHX
Teq u npouneccoB, HasHaueHue reosorMyeckmx Mopefiefi — OTPA3HThL XapaKTepHLIe YepThl
CTpPOEHHS! TeONOrHYECKUX Tell TOro MM MHOro Knacca, T.e. CTPYKTYPHHle (mpocT-.
PaHCTBeHHbIS, nepapxmecxne) CBASH MeXny OTHOCHTEJBHO NpOCThiMH HX oSheMeHTami,
HanpHMep, MeXOy HHTPYSHBOM M ero XH/IbHbIMH NPOH3BOOHBIMH HJIH MeTporpadHyecKHMH
30HAMM HMHTPY3HBAa H 30HAMH CONYTCTBYWOWEro eMy pyaoHoro noad, [IpH sToM moHdTeH
HHTepeC K TaKMM CBA38M, KOTOpBIE MOL'YT BLICTYNATh KAK HHBADHAHT CHCTEMBl HHTDY=
3MB — PYOHOE IIOJIé B ee pasfItYHOM NeTporpadbHyecKkOM BrIpaXeHHH,

TlpakTHyeckag HyXoa B TaKHX Molensdx cliegyer U3 TOro, 4YTO, BO~IEpPBHIX, TOCTPOe—:
HHe MeTacOMATHYEeCKHX KOJIOHOK He 3aMeHseT co60il ONMCAHHS CTPOeHHS HHTPYy3HBa;
BO=BTOPHIX, QUANKO=XUMHUUECKHME AHANOLK K TEHETHYECKHE MOASNH MOIYT OKA3aThCd B
pane ciiyuaes GBCNOYBEeHHEIMH 6e3 3HAHHG THMOBBLIX T'eOJIOrHYeCKHX COOTHOUIEHH MexXay
CTPOEHHMEM H COCTABOM HHTPY3HBA, THIIOM Opy[deHeHHS M BMeuawouei TeKTOHHYeCKOH
CTDPYKTYPO#i; B=TpeTbHX, 0€3 NMocTpoeHNsa OGOBIIEHHPIX eO/IOrHMYECKHX MoAellell PYyOo-
HOCHEIX MHTDYSHBOB MOYTH HEBO3MOXHO CYOHTH O TOM, Kakoe OefCTBHE OKASHIBAIOT Bapb—
HpYWOIKRE CTPYKTYpHBIE YC/IOBHS Ha CTpOeHHe, NneTporpapuuyeckuii cocTap H PYNOHOCHOCTH
OHHOBOBPE_CTHI:IX H NMeTpOXHMHYECKH 611H3KHX TPaHHTOB, HIM O TOM, KaxKag 3aBHCHMOCTB
CYUWIECTBYET MEeMIY BallOBLIM XMMHYECKHM COCTABOM TPAHUTOB H THIIOM DPya0o6pasoBa-
HHS B PaBHBIX CTPYKTYPHEIX YCIOBHAX,

BonbluMHCTBO H3BECTHBIX MMIBHBIX NONe#l peKOMEeTAallpHBIX ITeTMATHTOB, THAPOTED=
MAJIHTOB, & TaKXe pegKkoMeTajbHble TPAHHTHI TATOTEIOT HJH COBMeIIeHEl C HeGOoIbIIHMH
IITOKAMH, 1aCTOOCPA3HLIMY 3a/leXXaMH H XHIaMH eHKOKpaTOBHIX IpanuToB, [locnmenuue
BMEIOT XOTH M HemnoCTOAHMLIH neTporpabuueckuit cocTap {GHOTHT=MYCKOBHTOBHIS, M=
THEBO~CIIONSHbIE, ITHPHH~-PHGEKHTOBEIE, apPBeACOHHTOBbIE), HO B LEJIOM OTIHYAIOTCH OT
.Gonee OOBIYHBIX I'DAHHTOB, ClIATAKIIMX KPYIHBIE INTyTOHBI, BLICOKHM CONEPXKAHHEM Allb=—
6HTa, BHICOKHM IeOXHMMYEeCKMM (OHOM DeKHX 3/IleMeHTOB, /IeAKOKPATOBBIM XapaKTepoM
H 3HAYMTENLHOH HEeOAHOPOAHOCTHIO NeTporpapuueckoro cocTaea H CTPYKTYp. B mapecT=
HbIX cnyuasx (cmemmambHO oTOGpaHHEIX AnS HacTosme# pPABGOTEI) HHTPYSUBHBIM HCTOY—
HHKOM HILHBIX pefKO3eMe/bHbIX PYAHEIX Tesl (merMaTHTOBLIX, Ppel3eHOBbIX, KBapUeBhIX,
anbOMTOBHIX) NOCTOBEPHO MOTYT CUMTATHCH KOHKPETHLHIE TDAHATHHIE WHTPYSHBH B Hew
NoCpPencTBEeHHO HaGmopnaeMoM Hx cpese, ComyrcTBywlHe HM MHIbHBI@ TOAS MOTYT . IO
npaBy pacCMATPHBATBECA K&K KX NPOAOIMEHHS HIH MX OKOHYAHWd, a pyAHas 30HAb—
HOCTb 9THX IOl = KaK MpoAO/IXeHWe BHYTpPEHHe! 30HAIILHOCTH HHTPY3HBOB.

OcHOBEIBASICE HA HECKOILKHX AE€CATKAX HMEHHO TAKHMX IPUMEpOB, MONEITAEMCH MOKa-—
3aTb, YTO B CTPOSHHM PYAOHOCHBIX T'PAHUTHLIX MHTPY3MBOB CYWECTByeT onpeaelieHHas
ynopspodeHHoctb, OHa ycMaTpHBaeTCsi B TOM, YTO BC€ HHTPYSHBEI COAEPXAT, XOTd H B
DA2HBIX NPOMOPIMSEX, ONHM ¥ T Xe 3/MeMeHTH CTPOeHMR — rpyCo3epHUCTHIe, OTHOCHTeNb=
HO MEJIKO3epHHCTLIE, THe3[0Bble, PUTMHYECKH-30HANILHEIEe H Np, obocobneHud, NpHOAlomHe
(c yueToM ux meTporpapuyYeckOoro cOCTaBa) XapakTepHbI M JIerKO paclo3HABAEMEI OG-
MK TeM 30HaM, B KOTOPhIX OHK pa3feflbHO rpynmHpyloTcd. B cpolo oyepenb, SOHBI HH-
Tpy3uBa, Kax 6onee KpylHble 3leMEHTEI €ro CTPOeHHd, pacnonaraiTcd OBLIYHO B OOHOM
H TOM Xe  mopgake, YIOpPAOO4YEeHHOCTHL MpeacTaplgeTcd eme Gollee BEICOKON, eCiH
OOHOBPEMEHHO pacCMATPHBAIOTCS 30HB HHTPYSHBOB M 30HAMBHOCTE B PACHOJIOXKEHHMH CBd-
SaHHLIX C HEMH PyfHbix Ten, Mopene MoXeT OniTh NOMyYeHa, ©CNH COCTABUTHL NepedeHb
THIIOBEIX 30H H cHOPMYyNMpOBaThH NpaBHiIa, MO KOTOPHIM OHM COYETaOTCH.

[lpepnaraemui#t cnocof NPENCTABMNCHUA PYACHOCHBIX I'PAHMTHLIX HHTPYSHBOB H HX
MOUTLHBIX TIOMelt XOTH M PaccyHTaH Ha HX MHorocTopoHuee (Mophornoro-cTpykTypHOe,
neTporpapuyeckoe, TeoxsMIuecKoe, COGCTBEHHO PyaHOe) W3yueHHe, HO HAMEPEHHO HC=
noL3yeT B KaYecTBe OCHOBHLIX He CBHA3aHHBIE C NeHeTHYeCKHMH BO33pPeHHAMH IpPOCTHIE
H HarnsaHble DPAsNUYHTeNIbHBle NMPHSHAKH MOPOA = OTHOCHTEJILHBIA XapakTep HX pace—






