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OBIIAA XAPAKTEPUCTUKA PABOTBI

AKTYaJIbHOCTh HccaenoBaHuii. PecnyOnmka TapKWKUCTaH — TOpHas
cTpaHa, Ooraras pa3HOOOPa3HbIMM MECTOPOKACHHUSMH TMOJIC3HBIX HMCKOMACMBIX.
Cyns 1o ocraTkaM JpPEeBHMX TOPHBIX BBIPA0OTOK M apXEOJOTMYECKUX
UCCIICIOBAHMIA, B 3TOM pervone CpenHed Aswm, M3AaBHA Benack A00bIYA Py
30710Ta, cepedpa, CBHHIA, MEAMW, OJIOBA, PTYTM W MHOTMX JPYTHX BHAOB
MUHEPATBHOTO CHIPbs. Ta/PKMKUCTAH M3BECTHA TAKKE KAK CTPaHA, TAE ¢ JAABHUX
BPEMEH JOOBIBAINCH Pa3HOOOpa3HbIC MPArolCHHBIE M TOJCIOYHBIE KAMHHU!
OamaxmaHckuii nan (OnaropojHas IIIWHENb), PYOMH, TrpaHarbl, TYPMAaJluH,
JAQ3YPUT U TOPHBIA XPYCTallb, BKIIFOUYAs NMBbE30KBAPL, KOTOPHIE UCIOJIB3YIOTCS KaK
JUISl U3TOTOBJICHUS YKPAIIEHWH W CYBEHUPOB, TAK U BO MHOTHX OTPACISAX HAYKH,
TEXHUKHA U COBPEMEHHBIX TEXHOJIOTUH.

Cpenn IparoueHHBIX W MOACIIOYHBIX KaMHEH pecnyONHKH 3aMETHOE MECTO
3aHMMACT W aMETUCT — OJWH M3 MOMYJISPHBIX, 0ONEe PACHPOCTPAHECHHBIX W
CPaBHUTENBHO AOCTYMHBIX LIMPOKOMY MOTPEOMTENO, camOUBETOB. lloaTomy, B
pecryOnuKe BEeIyTCS MIMPOKUE M3BICKATENBLCKAE PAOOTHI MO MOMCKY U PA3BEAKE
3TOTO CBHIPbS, & TAKXKE IPYIMX IPArOUEHHBIX M TOACIOYHBIX KamHer. C 3Toi
uenblo B TauknukucTane OblTa OPraHW30BaHA CHENUAM3UPOBAHHAS SKCIEAULAS
N0 TOHMCKaM, pa3BeAke M J00bue mMbe3okBapua. OHa Oblla B TOCIEACTBHA
npeoOpazoBaHa B skcneaunuio «llaMmupkBapcaMonBeTs», a 3aTeM B KOMHTET 110
JParolECHHBIM W MOACTIOYHBIM KaMHsSM. B Hacrosimee Bpems B pecnyOnmke
(YHKLIMOHUPYET CHELUAIM3MPOBAHHAS HA OTH BUIBl ChIPbsl OpPraHU3ALMs
«Ixamact» (B mepeBosiE ¢ TAHKMKCKOTO «aMETUCTY), B 3aa4y KOTOPOH BXOJWT
HEMOCPEACTBEHHOE BCECTOPOHHEE HM3YUYEHUE MECTOPOKICHUN JPArOUEHHBIX M
NOJIETIOYHBIX KaMHEH. OTW MpoOieMbl BXOAAT B 331ady [ JTaBHOTO YmpaBlieHUs
E0JIOT A npu [IpaButenbcTBe PecnyOnviku Tamkukucran
«TaOKUKIIaBreoaorus» 1 €€ CrnenuaIn3nPOBAaHHON SKCIIE AULIHH.

B 1966 r. B mnpouecce reosoro-Cb€MOYHBIX paboT  reosioraMu
[[IupaTaivHCKON napTuM YOpaBlieHUs reonorun TamkukuctaHa ObUIO OTKPBITO
MECTOpOKAeHHE ameThcTta Cenb0yp, M3Y4YEHO €ro TeoJIOTMYECKOE CTPOCHHUE
(Kocmbiane, 1968), ycnoBus oOpa3oBaHMsl KBapL-aMETHCTOBBIX KW (XacaHOB,
3eBakuH, KpuBomékoa, 1985; Mopo3os, 1987), BOMpOCEl MUHEPATIOTUH U
tepmoOaporeoxumun  (DaitzueB, Oitmaxmanos, 2001, 2006), reHeTuyeckue
OCOOCHHOCTH aMETHCTOOOpa30BaHUs W POJIb METAacOMaTU3Ma B  MPOLECCE
(dhopmupoBanus MecTopoxacHus (XacaHos, ['apuOmaxmanosa, 2013).

VYeennuenne B PecnyOnmke TalKMKUCTaH MUHEPATBHO-CHIPLEBOM 0a3bl
KAMHECAMOLIBETHOTO CBIPbS, B TOM YHMCIIE AMETUCTA, W3YYCHHs YCIOBUU €ro
o0pa3oBaHMsT W CTUMYJMPOBAHUE TOUCKOBO-PA3BEAOYHBIX paboT TpeOyroT
HEOOXOAMMOCTH  TMPOBEACHUS  HAYYHBIX  MCCICAOBAHWWA 1O  BBISIBICHUIO
3aKOHOMEPHOCTEN TMPOCTPAHCTBEHHOTO Pa3MEIUEHUsT M BOIMPOCOB TE€HE3UCa
aAMETHCTOBOTO ChIPhS HA MPUMEPE MECTOPOKAEHUS CenpbOyp U B APYTHX PETMOHAX
TamKuKucTaHa.



Hear wucciaenoBanmii. BrpIACHEHME  TE€HETHYECKMX  OCOOCHHOCTEH
amMeTHCTOOOpa3oBaHus MeCTOpOKaeHUsT CenbOyp Ha OCHOBE M3YYEHHS COCTaBa
JKUJIbHOM MMHEPATM3ALMK, OKOJOKUAJIBHBIX ~ METACOMATHTOB W BMEILAFOIIMAX
MOPOA.

3amxaum uccjieq0BaHuii

1. DBpIICHUTE  3aKOHOMEPHOCTHM  IPOCTPAHCTBEHHOIO  PA3MEILECHHUS
aMETHCTOBOM MUHEPATM3ALMH U €€ TEHETUYECKHE OCOOEHHOCTH.

2. HW3yunth MHHEpanoro-neTporpauyeckiii cocraB M OCOOECHHOCTH
XUMU3Ma OKOJIO’KAJIBHBIX METACOMATUTOB.

3. OUEHWUTh PpOMM XHWMH3Ma BMEIIAKOMIMX MOPOA B  00pa3oBaHUU
aMETUCTOBOW MUHEPATA3ALIH.

4. Pazpaborars KOMILJIEKC MOMCKOBO-OLIEHOYHBIX KPUTEPUEB
AMETHCTOHOCHBIX KHJT MECTOPOKACHHS CenbOyp.

DakTHYeCKUil MaTEepHAJ H METOAbI HCC/Ie 0 BaHUil

B ocHOBy paloTbl MONOXKEHBI PE3YyNbTATHl MOJEBBIX M J1a00OPATOPHBIX
uccnenoannii agropa B 2008-2017 rr. Ilpm KamepabHbIX MCCIEIOBAHUAX
uzyyeHo ©Oojee 100 oOpasioB OKOJIOKWIBHBIX METAaCOMATUTOB, KBapla H
AMETUCTA, BBINIOJHEHBI XUMWYECKME M CHEKTPAIBHBIE AHAIM3BI B XUMWYECKOM
naGoparopun [ JTaBHOrO TEOJIOTMYECKOrO ympaBieHUuss mnpu [IpaBUTensCTBE
PecnyOnukn TaKMKWUCTaH, W BOJIBTAMIIEPOMETPUYECKUE AHAIM3BI HA 30J10TO,
wiarney, nammaauid (12 mpo0) B yabopaTopuu reoaoruu 3070Ta TOMCKOTO
MTOJIMTEXHUYECKOr0 YHHUBepcuTeTa PD. PEHTreHOCTPYKTYPHBIA aHAIM3 KBapua u
AMETHCTA BBIMOJIHEH B JIA0OPATOPUM PEHTIEHOCTPYKTYPHOTO M TEPMHUYECKOTO
ananu3a BCEI'EU PO.

OCHOBHBIE 3aLIHIIACMbIE TT0JI0KEHUSI

1. BoisiBieHa  NpUYpPOYEHHOCTH KBapU-aMeTHCTOBBIX  KHJI
MecTopo:kaeHuss CesibOyp K MOpoAaM MOBBIIICHHOH OCHOBHOCTH, 0OraTbIM
JKeJIe30-MATHe3HAJIbHBIMU KOMIIOHEHTAMHU — nopgupuTam, TypaMm 0CHOBHOTO
coctaBa H Ty(omecyaHMKaM, TPAHUTOHIOB, CATEJUIMTOB M  anopus
I'mccapekoro 6aTosmmTa, cpead BMEIIAKIIHMX MOPOJA, YTO SIBJISIETCS] OJHUM M3
BA)KHBIX MOHMCKOBBIX NPH3HAKOB /JIsl BBISIBJICHUSI HOBBIX NPOSIBJICHHUIT
AMETHCTAa HE TOJBKO HA [JAHHOI TEePPUTOPHHM, HO M B JAPYrHX COCEIHHX
peruoHax.

2. BeaymumMu MeTacoMaTH4e€CKMMHU U3MEHCHUSIMH, CONIPOBOKAAIOIIUMH
KBapU-aMETHCTOBbIEC JKHJIbl, SIBJAKTCH adb0OUTH3ALMA, OKBapLEBaHUE,
CePpULUTH3ALNS, OPTOKJAZUTH3ALMSA  KaK  pe3yJbTaT  NPOSIBJICHUA
3AKJIIYHUTEIBHBIX  CTaAWil  METACOMATHYECKHX MNPOUECcCOB  MO3AHEro
CJ12a00KHUCJIOTHOTO U LIEJIOYHOT 0 ITANOB.

3. OcHOBHBIM XPOMOGOPHBIM 3JIEMEHTOM AMETHCTA CJIYKHT KeJjie30, C
coaep:xkanuem a0 0,82 %, a TakiKe HOHM3MpYHOIIee BO3JeiicTBHE ypaHa,
coanepxkanusi koroporo B amerucrax paocruraer 0,009 %. HcrouHukom
’KeJie3a, MO-BHAUMOMY, SIBIWINCh H3MEHEHHbIC OKOJIOKHJIbHbIE NMOPOAbI, a
YPaH ObLI NPUBHECEH ¢ AMETHCTOOOPA3YHIINM (PITHOHI0M.



Hay4nast HoBH3HA

1. BeigBicHa BakHas POAb  MArMarTHYeCKWX, CTPYKTYPHBIX U
JUTONOTMYECKHAX (PAKTOPOB NpH (POPMHUPOBAHUH KBAPLI-AMETUCTOBBIX YKHIL.

2. YCTaHOBJIEHO B@XHOE 3HAYCHUE NPH (HOPMHPOBAHMM MECTOPOKICHUS
CenpOyp METACOMATHYECKUX MPOLIECCOB.

3. BriicHeHa W  oOXapakTepu3OBaHAa OMHAMMKA [PHBHOCA-BBIHOCA
XUMHYECKHX HJIEMEHTOB (KPEMHE3EMA, OKHCHO-3aKHCHOTO YKEJle3a U JIP.) B CBS3HU C
OKOJIOKMJIBHBIM U3MEHEHUEM COCTaBA BMEIAKOIINX MTOPO/.

4. BbIABIEHO, 4YTO aMETUCT, MO CPAaBHEHUIO C OECIBETHBIMU
PA3HOBHIHOCTSIMH KBapua, 00OraméH, TOMUMO MOCTOSSHHOTO MPUCYTCTBYIOLIETO
JKelle3a, TAKUMH 3JIEMEHTAMU Kak cepeOpo, KaaMuid, Tamid u ypaH. Bniepeeie B
HUX YCTAHOBJICHO MOBBIIICHHOE cojiepkanue Au, Pt, Pd.

5. YTOYHEHBI MPUYMHBI OKPACKH aAMETHCTA, B YaCTHOCTH, B OTIMYHME OT
NPEKHUX B3ITIS0B YCTAHOBIEHO, YTO HMOHU3MPYIOIIEE BO3ACHCTBHE MPOTEKACT
1Ol BIMSIHUEM PAJMOAKTUBHBIX KOMIIOHEHTOB, COJIEP)KALIMXCS B COCTABE CaMMX
AMETHCTOB, @ HE BHEITHUX UCTOYHMKOB HOHU3UPYIOLIETO U3TYUYEHUSI,

6. OOOCHOBAaHO MPUHLMIHAILHO HOBOE TEHETHMYECKOE MPEACTABIECHUE O
CBSI3M AMETUCTOBOH MUHEPATM3ALMH C XaPAKTEPOM METACOMATHYECKUX MPOLECCOB
Y XUMHU3MOM BMEHIAIOIINAX MOPOJ MECTOPOXACHUS CenbOyp.

IIpakTHyeckasi HEHHOCTb UCCAECI0BAHUI

[TpennoskeHbl MOMCKOBBIE MPU3HAKKA W KPUTEPUN MTPOSBIEHUS aMETHCTOBOTO
CBIPbs,, KOTOPbIE MOKHO HMCHOJIb30BaTh MPU MPOBEACHUM TMOMCKOBO-OLEHOYHBIX
padoT C UENBbK0 HAXOXKIACHHMS HOBBIX MECT HAXOXJACHHS ChIpbsi. BrepBbie B
aMETUCTAaX YCTAHOBJICHO MOBBILICHHOE coepxkanue Au, Pt, Pd.

JIn4HbIA BKJIaA aBTOpA

ABTOpPOM OBUIM BBITIOJHEHBI CIICAYIOIIME PAOOTHI. MPOBEACHBI TOJIECBBIE
UCCIICIOBAHMsSI ¢ OTOOPOM LIENEBBIX MPOO-MPOTONOYEK (2-5 KT) JUIsl MOCHE MY FOLINX
JETAIBHBIX MWHEPAJIOTO-TEOXUMUYECKMX HCCIEN0BAaHUI;, TPOM3BENEH OTOOD
MOHO-MHUHEPAIOB JUII XMMHYECKAX AHAJIM30B, YYaCTHE B KaMEpalbHbIX padoTax
no 00pabOTKE MOJIEBBIX MATEPUAIOB, MPOBEAEH MEPECUET XUMUYECKUX AHATIN30B,;
JETAIbHO M3YUYEHBI POJIb METACOMATO3a W BIMSAHUS XUMU3MA BMELIAIOIINX TOPOJI B
00pa3oBaHUK AMETUCTOBBIX KUJI MECTOPOKAcHUST CenbOyp.

AnpoOanust padoThl H MyOJUKALHH

OCHOBHBIE MOJIOKEHUS AUCCEPTALMU JIOKIAABIBAIACH U OOCYKIAIMCh HA
€KETOTHBIX Hay4YHO-TEOPETUUYECKHUX KOH(pepeHIUIX npodeCcCopPCKo-
NPENOAABATENLCKOTO  COCTaBa TaPKMKCKOTO HAMOHAJIBHOTO YHUBEPCHUTETA
(2008-2017), Ha HAYYHO-TEOPETUYECKON KOH(pepeHIMH, MOCBAICHHON 100-11eTIIO
akanemuka C.M. FOcynoBo#i, (ropHo-reosiorndeckuii komemx, Jymanoe, 2010);
HA MEXKIYHAPOJHON KOH(QEPEHUMHU, NOCBAIICHHOW 80-TETUI0 OCHOBAaHWS B
TOMCKOM TMONMATEXHUYECKOM YHMBEPCHUTETE MEPBOM B a3marckoil wactm Poccum
kadenpsl «Paszenounoe neno» (5-8 okrsaOps 2010 r., r. TOMCK), €XKErogHo Ha
MexayHapoaHbIX HayyHbIX CHUMMO3MyMax UMEHM akaaemuka M.A. YcoBa s
CTYJEHTOB M MOJIOABIX YUYeHHBIX «IIpoOmembl reonoruu M OCBOCHHS HeAp» (T.
Tomck, 2012-2015 rr.); Ha Hay4yHOH KOH(EPEHUUH «AKTyaIbHBIE MPOOIEMBI



reonoruu, reopusnku m metamoreHun» (r. Tamkent, 2015), a takke Ha [X
MexayHapoaHOH Hay4HOW KOH(EPEHIMH MOJIOABIX YYEHBIX W CTYIEHTOB
«COBpEMEHHBIC TEXHUKA U TEXHOJIOTUM B HAYYHBIX UCCIEN0BAHUAX (27-28 MapTa
2017 r., r. bumkek). Kpome Toro, pe3ysbrarsl IMCCEPTALMOHHBIX UCCIEI0BAHUI
paccMaTpUBAIIACh HA HAYYHBIX CEMUHApax KaQeapel MUHEPAJIOTMM U
nerporpagun  TaIKUKCKOTO  HAMOHAIBHOTO  YHHMBEPCHTETA M Ha
MeKKapeapaTbHOM CeMHHApE WHKEHEPHOH IIKOJBI MPUPOAHBIX PECYPCOB
TOMCKOTO NOJIMTEXHUYECKOTO YHUBEPCUTETA.

[To Teme muccepranmum onyONMKOBAHO 15 Hay4HBIX paOoT, B TOM YHCIE 2 U3
HUX B W3JaHUSIX, PEKOMEHIOBAaHHBIX BAK P®, u 2 — B )ypHanax, BXOASIMX B
6a3el qanHbx SCOPUS u Web of Science.

Crpykrypa padoTbi

Hucceprauus, o0béMoM Ha 112 cTpaHunax KoMmbOTEpHOrO Hadopa,
COCTOMT W3 BBEACHHMs, 6 TTIaB, 3AKIIOUEHUS U CIIACKA JUTEPATYPHI B KOJIUYECTBE
115 nanmenoBanmii. Pabota mimoctprpoBana 27 pucyHkamu, 17 Tabnunamu.

baaroxapaocTn

HayuHo-uccnenoBarensckue padoThl BHITOJHEHBI HA Kadeape MUHEPATIOrK
u nerporpadgun TaPKUKCKOTO HAIMOHAIBHOIO yHUBepcuTeTa B TeueHue 2009-
2017 romoB MOA HAYYHBIM PYKOBOJCTBOM JOKTOPA TEOJIOTO-MUHEPATOTHYECKUX
Hayk, mpodeccopa A.X. XacaHoBa M KOHCyJabTanusx mnpodeccopa Tomckoro
nonuTexunyeckoro yampepcutera A.®D. KopoOeilHMKOBa, KOTOPBIM — aBTOP
BBIPKACT UCKPEHHIOK NTPU3HATENBHOCTD 34 MOCTOSSHHOE BHUMAHUE U TIOJJEPIKKY.
OtnenbHble  ClIOBa  OMAaroJapHOCTH  XOTENOCh OBl BBIPA3UTh  COTPYIHHKAM
Tomckoro MOJIATEXHUYECKOTO YHUBEPCUTETA JOKTOpam reoJIoro-
MUHEpajornueckux Hayk, npodeccopy A.A. ITlonenyeBy, npodeccopy B.T.
Bopoumiopy u 3aBeayromemy aadoparopueii reojiory  30J10Ta, KaHAWAATY
reoJoro-MUHEPAIOrnYecknX Hayk A.S. [leHWYkWHy, a Takke M KaHAWJATy
re0JIOr0-MUHEPAJIOTHYECKUX HAyK, AoUEHTY Kadeapsl ['OI'X B.A. JlomapeHko 3a
AKTUBHOE OOCYXJeHUE PAOOTh.. ABTOpP TaKXKE BbIpaKaeT OJIAroAapHOCTh
(cotpyaHukam  TaUKMKCKOTO  HAMOHAIBHOTO  YHUBEPCUTETA) KaHAUAATaM
reoJoro-MuHepanmornuecknx Hayk b.A. Amuponosy, @.111. Uckanpaposy, [1.O.
Bammesy, Jbxk.H. ®o3unoBy, A.C. Hwmazosy, IO.M MamamkanoBy, M.
MamansadoeBy, M. JxanoOunoBy, Azum HMOpoxumoBy. @.C. CaloxuaanuHOBY,
H.W. Kpusomexosoit|, I11.0. Xyno6axmosoii, 3.E. Eposy, H.C. Oiimaxmanosy, P.
baxtnagnarosy, P.III. AngamoBy, P.M. Tanbonory, ®.C. [laBnaroy, M.
Myxab0aroBy 3a KOHCYJbTAllMM W MOAJEPKKY B BBIMOJIHCHHH JAHHOW PaOOTHI.
ABTOp OnarofapeH Tak)ke COTPYAHHMKaM Ka(eApbl MUHEPAIOrMHM W TMeTporpaduu
THY B.A. Mancyposy, /. daemarmoeBy, [llogn beky, A.K. OmypmamanoBy u
MK. JDxanonosoii, Jloma As3asioBoii m Mynuca Mwup3zomamanay, OKa3aBLIMM
MOMOIIb B MOJArOTOBKE rpaduyeckux mnpuiioxkeHuid. OcoOyro OiarogapHocTh 3a
TEPIEHUE U MOHUMAHUE BRIpAKaro cBoeMy MYy Kanannapiuo JlaBiarmamManoBy




COIEPKAHUE PABOTDBI

BBEJIEHUE
Bo BBeCHMU OMUCAHBI: aKTYyaJIbHOCTh, 1I€7Tb U 3a/1a4i, Hay4YHAss HOBU3HA U
OpakTUYecKas IIEHHOCTh JUCCEPTALMOHHOM pPaldOThl, a TaKXKe MPUBEACHBI
cBeAcHus 00 ampoOanuu  pe3ysbTaroB  padOT HA  Pa3IMYHBIX  HAYYHBIX
KOH(epeHmsax. 31aech Ke  CPOpMYyJMPOBAHBI  3AMUIIAEMBIE  MOJIOXKEHUS
AKMCCEPTALK, KPATKO OXapaKTEPU30BaHA CTPYKTYpa padbOThI.

I'JIABA 1. OBIIUE CBEJAEHUA O MECTOPOXJIEHUU CEJIBBYP
B neppoil rmaBe aMccepranuu, € KMCHOJb30BAHMEM JIMTEPATYPHBIX
WCTOYHUKOB, MPUBEICHBI OOLIUE CBECHUS O MECTOPOXKIEHUU CenbOyp.

I'JIABA 2. TEOJIOTHYECKHUI OYEPK F0’KHO-THCCAPCKOI 30HBI
B maBe npuBOAUTCS KpaTkui reosiorndeckuii ouepk KOxHo-I'nccapckoi 30HbI
¥ PacCMaTpUBAcMOro MeCcTopokacHus Cenb0yp.

I')TABA 3. TEOJIOT'O-HETPOI' PA®UYECKAA XAPAKTEPUCTUKA
PAVTOHA MECTOPOKJIEHUS CEJILBYP

Paiton mectopoxacHus CeabOyp pachoyioKEH B 3amagHON 4acTH HOKHOTO
ckioHa ['mecapckoro xpedra.

B reosiorn4yeckoM CTpOEHUM paiioHa MPUHUMAKOT YYaCTHE MaIC030MCKUE U
ME30-KaHHO30MCKHE 0Caq0uHble OOPA30BAHUS, A TAKXKE WHTPY3WBHBIE MOPOIBI
IPAaHUTOUHOTO COCTaBa MO3AHEKAPOOHOBOrO BO3pacTa (pUCYHOK 1).

[Taneo30iCKAE OTIOKEHHAS UMEKT OrPAHMYEHHOE PACHPOCTPAHEHUE, OHU
pPa3BUTBl B BUAE OPO3MOHHO-TEKTOHUYECKMX OKOH CPEAM ME30-KaHO30MCKUX
OTJIOKEHMA W NPEIACTABIEHBI  BYJKAHOTEHHO-OCAanOo4HOM  Tommed  Cj,
NPEICTABICHHON Ty(ornecuaHukamu, Ty(paMH, H3BECTHAKAMH, AJEBPOIUTAMH.
HanGonbimmmM pacnpocTpaHEHUEM NOJIB3YOTCSA Ty (bl H TY(PONECUaHUKH KUCIIBIX U
CPEOHUX MOPOA. XapaKTEPHOM OCOOCHHOCTBEO 3TOH TOMNINM SIBIISETCS HAJIAYHUE
MHOTOYHCJICHHBIX TJBI0 M3BECTKOBUCTOIO COCTaBA CPEAM MECYAHO-TY(OBOrO
marepuana. [1o 370l mpuurHe TomA 1 ObUIA HA3BaHA IPYOOBATYHHOM.

Pa3zpe3 paccmarpuBacMOi TOJIIM B pPaiOHE MECTOPOXKICHUS HMEET
CJIEIYFOLLWN BU/L.

1. Cgetmno-ceppie Typbl KHCJIOrO0 COCTaBa C JIMH3AMU W TOPU30OHTAMM
PUOJAIMTOBBIX TY(OB U JIaB KUCJIOTO COCTaBa MOLTHOCTBIO 25-28 M.

2. Tomy0GoBaro-ceprie MEMIOBBIE Ty(Qbl KBAPLEBBIX aTbOUTOPUPOB C
IPOCJIOAMU KOPHUYHEBBIX MCAMMUTOBBIX TY()OB CMEIIAHHOTO COCTaBA M OEIbIX
MPaMOPU30BAHHBIX M3BECTHIKOB MOIIHOCTHIO 180-200 M. B 3T0# mauke 4acto
BCTPEYAOTCS TJIbIOBI H3BECTHSIKOB PA3MEPOM OT HECKOJIBKUX METPOB A0 20-30 M.

3. Tlomocuareie cepble Ty(bl CMEIIAHHOTO COCTaBa, YCPEAYIOIIUECS C
CEPOBAaTO-KOPUYHEBBIMM  Ty(OMECUaHUKAMW W QJICBPUTAMM, TJIMHUCTBIMHA
CIaHLAMH, PEIKHMH MPOCIOSMH W3BECTHAKOB M  TOPH30HTaMU  Ty(OB
PUOJAIMTOBOTO cocTaBa. MomHOoCTh nmavku 160-180 m.
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4. KOpu4HEBATO-CEPHIC ANCBPOIUTHI M MECYAHUKHA, B KOTOPBIX OTMEYAETCS
CKOIUIEHUE TJIBIO TEMHO-CEPBIX M3BECTHSKOB, KaJbIUTU3MPOBAHHBIX IO
npokuiakaM. [7biObl  OONbIICH 4YacThblO OCTPOYTOJIbHBIE W OPUEHTHPOBAHBI
YVJIMHCHUEM MapajlIeJIbHO MPOCTUPAHUIO BMEIIAIOMIUX TOpoa. MOIHOCTh Nayku
270-310 m. O6mast MomrHOCTE ToI| 600-700 M.

PA3PES 110 JIMHHMHM A- B

(o] o[%] s[x] [5] s[=] efme] 7Eme] ofor] o] womd] w[EE] r2fl

1377 1a[ZET] s 2 e 7] 17[77 ]

Puc. 1. I'eonocuueckas cxema u paspes mecmopooicoenus: avemucma Cenvoyp
(FOoucnviii 'uccap).

1- yemeepmuyunvie OMIOdICEHUS, 2 — GePXHUT MeJl. USGECMHAKY, NeCYAHUKU, 2IUH,
3 —HUdICHUT MeJl. KpACHOYGemHble NeCUaHUKU, 2paeesiumel, UIGECMHAKU, 4 —
GepxXHss 10pd, NEeCHAHUKY, 2paseumsvl, U36eCMHAKY, 5 — GepXuuil mpuac,
DMOBUANLHO-0ETIOBUATbHBIE  OCAOOYHbIE OpeKyuu, NeCcYaHuku u 2iuHvl, 6 —
MOCKOBCKUIL AAPYC Cpeone2o Gepxme2o KapOoHd, CIaHyesds NayKd, U36eCmHsIKu, 7 —
MOCKOBCKUIL 5IPYC CPeOHe20 U 8epxHe20 KapOoHa, alespoIumosds nayxd, Clamybl,
necyanuxu, usgecmusaky, 8 — 0egon npeonoiazaemvlil; 2iblObl MpaAMOPUI0BAHHBIX
U36ECMHAKOE CPeOU CPeOHe-8epPXHeKApOOHOBbIX OMIOdICeHUll; 9 — K8apyeso-
oayumosvle nopgupvr, 10 — anaumer u  aniumoguowsie epanumel; 11—
Jletikokpamosvie 2panumsl, 12 — ceemivie Mpamopuzogarntvie uzgecmusaky, 13 —
Kkeapyeevie ocuivl;, 14 — oxeapyesanue; 15 — mpewunv, 16 — pasziomel
HA0BU206020 mund, 17 — Keapy-amemucmosuie JHCuivl



B pazpese otnoxkenmii C,; NpUHUMAKOT y4acTue Ty(HOMECUaHUKH, TY(QBI,
AJICBPOJIUTHI, U3BECTHSAKH U Ty POJaBbl PUOJALMTOB.

Me3030HCKrE OTIIOKEHHS B TTPEIENIax pailoHa MPeACTaBICHBI OTJIOKCHUSIMHA
IOpCKOi W MenmoBoit  cucremamu.  FOpckas  cucrema (J) mnpencraBiieHa
rpy0000JIOMOYHBIMU  TIOPOJIAMU  TUCCAPCKOW CBHUTHI, KOTOpas MO BO3PacTy
OTHOCHTCS K BEPXHEMY OTIEIY FOPBI.

Kaitno3oiickue oOpa3zoBaHust NPEACTABICHbI NAICOT€HOBOW M YETBEPTUYHOM
cucreMaMu. OTJIOKEHHS] TAICOr€HA NPEACTABICHBI MOPCKHAMH, JAryHHBIMH H
KOHTUHECHTAJIbHBIMHA OCa/IKaMH.

UeTBEpTUYHBIE OTJIOKECHHS TMOJIB3YKOTCS IOUPOKMM  pasButueM. OHHU
NOKPBIBAIOT TIANIEO0PA3HO BCE CKJIOHBI M BOAOPA3JENbI, CIAraroT Pyciia cacB U
AKKyMYJIITUBHBIX TEppac.

HHTpy3uBHBIE 00pa30BaHUsl HEMOCPEACTBEHHO B PAWOHE MECTOPOXKACHUS
UMEIOT HE3HAUMTENIbHOE pa3BuTHE. OHM MPEACTABICHBI BBIXOJAMHM MEJKO-
CPEIHE3CPHUCTBIX OMOTUTOBBIX T'PAHWUTOB, T'PAHWUT-NOP(UPOB, AMNIMTOBUAHBIX U
AIbOUTU3NPOBAHHBIX TPAHUTOB. BCE OHM B LIEJIOM COCTABIISIIOT TaK HA3bIBAEMYIO
XOUMNBEPCKYIO HMHTPY3HI0. Cpeau TPaHUTOMAOB OTMEYAKOTCS MAJIOMOIIHBIC
JAKK armToB, 1aMnpo(UPOB, a TAKKE TMAPOTEPMAIIBHBIC KBAPLICBBIE YKUJTBL.

Bo3pact rpaHuTOB XOYHIIBEPCKOW MHTPY3WH OMPENCHSETCS KAaK IMO3THE-
KapOOHOBBIA HA OCHOBAHWMW MPOPBIBAHUS STUMH IpaHATaMu OTH0keHUH C-C,; 1
HAIAYUS UX OOJIOMKOB CPEIM TEPPUTECHHBIX ((DIMIIEBBIX) TOJII BEPXHETO KapOOHa
Y HIOKHEN TIEPMU.

I''TABA 4. MOPOOTEHETUYECKAS 1 MUHEPAJIOTTYECKAA
XAPAKTEPUCTUKA MECTOPOKJIEHUSA CEJIbBYP

JlaHHas Ty1aBa COCTOMT M3 3-X pa3acioB. B mepBom m3 HUX (XUMHYECKHAN
COCTaB M 3JIEMEHTHI MPUMECH KBapLa U aMETHCTA) U3JI0’KEHBI XUMHUYECKUH COCTAB
W BJIEMEHTHI MPUMECH, A TAKXKE B 3TOM K€ Pa3eiic MOJYEPKHYTO, UYTO BIIEPBBIC
OBUIM TMPOBEACHBI OMNPEACTEHUS 30JI0Ta, TUIATUHBI WM TaUIaaus METOAO0M
WHBEPCHOHHOW BOJIbTaMIIEPMETPUN B MHHOBAMOHHOM HAay4HO-00Pa30BATEIbHOM
HEHTPE «30J0TO-IIaTHHA» TOMCKOrO MOJMMTEXHUYECKOrO0 YHUBEPCUTETA B
aMETHCTE, KBApLUE W  BMEIIAKIMX  OKOJOXKWJBHBIX  Ty(onecyaHukax
MecTopokaeHHus CenbOyp. BhISBICHBI MOBBIIIEHHBIE KOHIIEHTPALMH 30J10Ta KaK B
KWIBHOM KBapue (12,3 mr/t) u amerucre (7,0 MI/T), TaK U B OKOJIOKBAPLIEBBIX
meTacomarutax 1o  Tydonecyanmkam. Ilpy  3TOM, B  OKOJIOKHJIBHBIX
TypornecyaHnkax, OTOOPaHHBIX HA YAAJIEHWU OT KBApLEBO-aMETHCTOBOM >KHUIIBI,
coaepkanue 3ojota MuHuUMaibHOEe (1,5 wmr/t). C npubnm>keHHEM K SKHIIE
coJiepkaHue 30JI0Ta yBenuuuBaercs 10 4,1 Mr/T, a B OJM3M KOHTaKTa C >KUAJIOH
COCTaBISIET YK€ 6,6 MI/T. YCTAHOBIICHbI TAK)XE TMOBBILICHHBIE COACPYKAHUS
IUTATAHBI B HEM3MEHEHHBIX Ty(onecyanukax (21,1 Mr/T), Tak 1 B UX U3MEHEHHBIX
PA3HOCTSAX HA KOHTAKTE C KBapU-aMeTHCTOBOM >xmumoil (51,4 mr/t). B kBapue
COJIEP’KAaHUE IIATHHBI PE3KO COKpalaercs A0 1,3 Mr/T, a B aMeTucTax, Hao0opoT,
B 4 paza Bblie (5,7 Mr/T), ueM B kBapiie. KoHIEHTpalMK nayiagus HE BBICOKHUE
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KaK B HEM3MEHEHHBIX Tydonecyanuka (4,1 MI/T), TaK ¥ OKOJIOKBapLEBBIX
metacomarutax (2,1-4,4 wmr/t). B kBapue coxaep:kaHus naiaaus ONHM3KHA C
BMELIAOIMMK nopogamMu (3,2 MI/T). A B amMeTHCTax mo4YTH B 3 pasa Oombuice
naynaaus (8,8 mr/T), uem B kBapue (Ilmennukun A 5. u ap., 2015).

Takum 00pa3oM, TNOJyYECHHBIE TMEPBBIC PE3YJAbTaThl O MOBBIIICHHBIX
COJIEP)KAHUSX 30J10TA, TUTATHHBI U NMAJUIAUS B AMETUCTE, KBAPLE U OKOJOKUIIbHBIX
METACOMATUTaX JAHHOTO MECTOPOKIECHMS, NAalT OCHOBAHWE B HEOOXOAMMOCTH
Oonee OETATBHOrO M3y4YeHUsl Ha ONaropoJHbIE METAJUIBI KBApLa U aMETUCTOB Kak
Ha MecTopoxkaeHnn CenbOyp, TaK W Ha BCEX MPOSBICHUsAX ametrrcra HOkHOro
Tsaub-11lans — Kanor, OxaHrapoH u ap.

Bo Bropom pazpene (O  mnpuuMHaX ~— OKpacKM — aMeTHCTa |
PEHTTEHOCTPYKTYPHOE M3YUYECHHE KBaplia U aMETUCTa) XaPaKTEPU3YETCsl MPUYMHA
OKpacCKM aMETUCTa W MPHUBOIATCS PE3YJbTaThl PEHTICHOCTPYKTYPHOIO M3YYCHUS
KBapila U aMeTHCTa (PUCYHOK 2).

06 1~
0,4 I B amervicr
0,2 - B kBapy
0 44
.
U »p \/ aMeTucT
G
e od
Ag

Puc. 2. Pacnpeoenenue snemenmos-npumeceii 6 keapye u amemucme (%)

B Tperbem pasgene  ocBeAKOTCS  (PU3MKO-XUMHYECKUE  YCIOBHS
oOpa3oBaHHsl aMeTUCTOBOro MectopoxkacHus CenbOyp. IloguepkHyTO, 4TO Ha
IOKHOM CKJIOHE ['mccapckoro xpe0ra, B Npenenax paioHa MeCTOPOKICHUS
CenbOyp, 0TMEUAETCSI HECKOIBKO BBIXOJIOB AMETHCTOBOM MUHEPATIN3ALIUH.

AMerncroBas MuHepamsauus B IOxxHom  ['mccape cBsA3aHa C
THIPOTEPMAIIEHBIMA KBAPUEBBIMM M KBApPL-KAapOOHATHBIMU >KUIaMh. JKHAJIbHBIC
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0o0pa3oBaHMs Ha OMHUCHIBAEMOM TUIOMIAIM pa3MELICHBl BECbMa HEPABHOMEPHO W
CKOHLICHTPUPOBAaHbBl HAa CKJIOHAX NOJUHBI cacs pek [lpaselii m JleBblii Kypym-
Camnok. KubHBIE Tela PACIIONIOKEHBI TPyNnamMu, 00pa3ys KUIbHbIE 30HbI. Beero
BBISIBJIEHO CEMb TAKUX 30H.

Bce KkWiIBHBIE 30HBI M KBApL-aMETHCTOBBIE TENa MPUYPOUYEHBI K
CyOMEPHUIMOHATIBHBIM Pa3pblBaM, KOTOPBIE COMPOBOXKIAKOTCS 30HAMH IPOOJICHUS,
OKBapLEBAHUS U OpTOKNa3n3anuu. [laneHne »KUIbHBIX 30H U KBAPL-aMETUCTOBBIX
SKIJT JI0BOJIBHO KpyToe (70-85"), mpm cesepo-BocTouroM mpoctupannu (10-30).
Bcee JkunbHBIE 30HBI OJHOTHUIIHBI KAK IO XAPAKTEPy OKOJIOKWIIbHBIX M3MEHEHUMN
BMEIIAKOIIMX TOPOA, TAaK M IO XapakTepy NPOSBICHHUS aAMETHCTOBOMN
MUHEPAIU3ALUH.

[To ™Mopdonoruu, MUHEPATLHOMY COCTaBY MW YCJOBHSM 3aJICraHHs
KBAapLIEBO-aMETHUCTOBBIE JKAJIBI MOKHO PA3EIIUTh HA JABE TPYIIIIBL

1. TIlpoctele MIMTOOOpPA3HBIE WM JIMH30BUAHBIE OKWIBHBIE Tela
3aMOJHAOIIME CEKYIIUE TPEUIMHBI CKOMa. OHM MPAKTUYECKUA HE XPYCTAICHOCHBI
WIH C OYEHB CJIA0BIMU TPU3HAKAMU XPYCTalIC-aMETHCTOHOCHOCTH.

Kunel 5T0M Tpynmbel MMEOT HamOOJEe MIMPOKOE PACHPOCTPAHCHUE Ha
M3YYEHHOW IuIom@aad. OTO, B OCHOBHOM, MAJOMOLIHBIE KBAPLEBBIE JKUIIbI
IUIATOOOPA3HONW WMIM JIMH3000pa3HOil (POPMBI, YCIOKHEHHBIE WHOTAA CEKYLIUMHU
anouzamu. OHH CIIO’KEHBI MOJIOYHO-0ENBIM, CEPOBATO-0EIIbIM, HHOTAA OypOBaTO-
CEPBIM KBApPLEM, YYaCTKAMU C CHPEHEBBIM OTTEHKOM, CBSI3aHHBIM C HAJIWYMEM
MeJTbYaIInX BKIOUEHHUN rematuTa. KBapil 10 CTPYKTYype NIIOTHBIN, MACCUBHBIN,
WHOI'/IA CIIMBHON WJIA MENKOKPUCTAUIMYECKU, caxapoBUIHbIA. KOHTAKTHI JKUIT €
BMEHIAKOIIMMHA MOPOJAaMU OOBIYHO PE3KHE, POBHBIE WM CIa00U3BHIIUCTHIE.
OKOJIOKHITbHBIE U3MEHEHHSI BMEIAOIIMX MMOPOJ MPOSBIECHBI CIA00 M BBIPAYKEHBI
OKBapLICBaHWEM WM ajdbOWTH3almel. JKuibl 3TOro THIA, BCICACTBHE MPOCTOM
(OpMBbI, OAHOOOPA3HOr0 MHMHEPAJIBLHOTO COCTaBa M OTCYTCTBUS WHTCHCUBHOM
OKOJIO>KWIBHOHN nepepadoTKu BMEILAROIINAX opoz, SBJISTFOTCS
OecrepcneKTUBHBIMU HA aMeTUCT. COCTaB >KWJT AOBOJIBHO MPOCT. Bonbllel 4acTho
OHHU SIBJISIFOTCS MOHOMHWHEPATBbHO-KBAPLIEBBIMU O0Pa30BAHUSMHU, COCTOSILIAMHU Ha
90-95 % wu3 KkBapua, APyrue MAUHEPAJIbI UTPAKOT MOJYUHEHHYIO POJIb.

2. XKunbl BTOPO#l rpynmsl O0Jiee CIOKHBIE IO MOPQOJIOTUU U COCTOAT M3
OKBApPLIOBAHHBIX 30H JAPOOJICHHS, BBIMOJIHIIONIME 30HBI PA3IOMOB W OOBIYHO
SBJIIFOTCS  aMETUCTOHOCHBIMU. OHM  OTJIMYAKOTCS  pa3zMepamu, MOPQOIorHei,
CTPYKTYPOH O>KMJIBHOTO KBAapLa, COCTABOM JKUJIBHBIX TEI M  XapakTepoM
OKOJIOKWJIBHBIX M3MEHEHUH BMEINAMOIIMX TMOPOA. OTH JKWJBI CJIArarT 30HBI
ApoONiEHUsT W WMHTCHCHBHOM TPEIIMHOBATOCTH CPeAM Ty(OINECUYAHUKOB, |
XAPAKTEPU3YIOTCA  CJIOKHBIM ~ CTPOCHMEM M HAIMYMEM  MOLIHBIX  30H
THAPOTEPMAIIBHOM MEepepadOTKM BMEIIAOIIUX TMOPOA, MOIIHOCTBIO A0 4-5 M.
JKunbHbIe 30HBI MPEACTABICHBI CEPUEN JKUIIBHBIX TEJI U NMPOXKUIKOB PA3IMYHON
MOIIHOCTA W OPHUEHTUPOBKU. JKWIIbI W TPOXKUATIKKA CIIOKEHBI MOJIOYHO-OEIBIM,
MHOTJAa  CEpPOBATBIM, YYaCTKaMHM  IOJYNPO3PA4YHbIM,  ILIECTOBATHIM  WJIU
rpe0eHYaThIM KBapLEeM, pa30OMTBIM MHOTOYHCIEHHBIMU TPEIMHAMH, IO KOTOPBIM
OTMEYAKOTCS THAPOOKUCIHBI Kene3a. OTACNbHBIE KBAPLEBBIE KWIIBI U TPOKUAIIKH
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MUMEIOT 30HAIBHOE CTPOCHHE, IEHTPAIbHAS YaCTh KOTOPBIX, CIOMXEHA (PUOJIETOBBIM
AMETUCTOM MOIIHOCTBIO 5-10 cMm.

KunbHble 30HBI XapakTEpPHU3YHOTCA OpPEKYMEBUAHBIM CTPOEHUEM, TIE
JKWJIBHBIA KBapll UEMEHTUPYET OOJOMKM M APOOJIEHHBIA MaTepual BMEINAIOLIMX
TypornecyaHukoB. MeXIy KBApUEBBIMA NPOKHIKAMHA OTMEYAKOTCS  yYACTKH
WHTEHCHBHO MEPEPa0OTAaHHBIX KBAPL-KAOJMHU3APOBAHHBIX TOPOJ, WHOTA
NPEBPALICHHBIX B PHIXJIYIO TIIMHOMOAO0OHYIO Maccy.

B UeHTpanpHBIX 4YacTAX TMPOKWIKOB M KBApLUEBBIX 000COONCHMM
HAOMIOAIOTCS  THE3/A INEJIEBUAHOM (DOPMBI, CTEHKM KOTOPBIX BBIMOIHECHBI
HICTKAMU A MEJIKUMHW KPUCTAJUIAMH aMeTucTa. ['He3aa W 3aHOPBIIIN C aMETUCTOM
BCTPEUYAKOTCA U CPEAM KCEHOJIMTOB METACOMATUYECKU MEPEpPabOTAHHBIX MOPOJ,
OPA 3TOM KPUCTAIBI aMETUCTa PACHOJIOKEHBI B PBIXJION TIIMHUCTO-OXPUCTOMN
Mmacce.

KBapu-aMeTUCTOBBIE JKUJIBI BTOPOTO THIIA XaPAKTEPU3YKOTCS CPABHUTEIBHO
CIIOKHBIM MHHEPAJIBHBIM COCTaBOM. B HHMX, KpoMe KBapua H aMmeTHCTa,
BCTPEUAKOTCS KAIBLWT, AaHKEPUT, ATbOWUT, KAIMIINAT, CEPULUT, XJIOPUT, TEMATHT,
NUPUAT, JUMOHUT W APYrHe MUHEpaibl. Ha OTAEHBHBIX YUYaCTKaxX >KHJIBHBIX 30H
JKEJIE3UCThIE KapOOHAThI cocTaBistoT 10-15 %.

I')TABA 5. OKOJIOKWIBHBIE METACOMATHYECKHUE UBMEHEHUA
BOKOBBIX ITIOPO/I

B rnaBe paccmarpuBarOTCS OKOJOKUJIBHBIE METACOMATHYECKUE M3MEHCHHS
OOKOBBIX MOPOJ B 3-X pa3zacnax. B mepBoM M3 HUX U3JI0KEHBI OOLIME CBEACHUS O
METACOMATHYECKMX Mpoueccax. Bo BTOPOM XapakTepU3yKOTCs METaCOMATHYECKUE
W3MEHEHUS BMEMAOIIMX MOPoA MecTopoxkacHus Cenp0yp. BMmemaromume nopoast
KBapIl-aMEeTHCTOBbIX kui CenbOypa MNPEeACTaBiastoT COO0H TEMHO-CEpPhIE ¢
3€JICHOBATBIM ~ OTTEHKOM  Ty(ONECYAHWKH, HMMEIOIME OIacTONCaMMUTOBYIO
CTPYKTYPY H COCTOSIIME U3 KBApLa, TUIArMOKIIa3a, KAJIMIINATa, CEPULIATA, XJIOPUTA
W aKUECCOPHBIX MHHEPAIOB — LMPKOHA W anatuta. [1o mepe mpuOimkeHUs K
JKWJIBHOMY TEJy OTMEYAETCs YBEJIMYEHUE KapOOHATOB, CEPULUTA, YCHIIMBACTCS
OKeJe3HeHue. ['MaApOoTepMaNbHBIE W3MEHEHUST B JIe)KayeM OOKY >KAJIbHOU 30HBI,
KaK BHJIHO Ha JauarpaMme (PUCYHOK 3), pacUMTaHHOH MO aTOMHO-OOBEMHOMY
METOJly, COIMPOBOXKAAKOTCS HE3HAUMTEIBHBIM BBIHOCOM KPEMHE3€Ma, TUTaHa,
JIBYXBAJICHTHOTO kene3a M ¢Qocdopa. BBIHOCMTCS TIOYTH BECh HATPHIA.
Tydonecyanuku 0O0OraIATCs MPU 3TOM TPEXBAICHTHBIM JKEIE30M, KAJIbLIUEM U
KaJIMEM, HE3HAUMTENIBHO MOBBIIIACTCS COJAEP)KAHUEM AIFOMHUHUS W MarHus. bosee
WHTEHCHBHBIEC THAPOTEPMAIBHBIE U3MEHEHUS HAOMIOA0TCA B TY(HONECUAHNKAX U3
JKWJIBHOH 30HBI, BCTPEUYAKOINMECS 3/1ECh B BUJE OOJIOMKOB M OCTaHUOB. BBIHOC
KPEMHUS YBEMUYUBACTCA 10 28 %, ABYXBAJIIEHTHOTO ene3a — 10 24 % u Harpust —
a0 73 %. IIpoMCXOOUT 3HAYMTENBHOE OOOTalICHHWE MOPOABl TPEXBAICHTHBIM
JKEJIE30M, ATFOMUHHUEM, KaJIbLUEM, KAJIMEM, MarHueM U Gpochopom.
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—— 8102 81.2 78.6 594
—=AlO3 9.17 10 21,46
—#+—TFe,053 +FeO 3,28 4,38 5.42
——MgO 0,75 0,86 1.41
——=Ca0 0,28 0,85 1.14
KZO 177 2’4 575

Puc. 3. Jluacpamma noseoenus s1emeHmos oKoo jiedcaie2o OOKd K8apyego-
amemucmogoti 301vi 6 mygonecuaruxax. FOoxxcnas yacme [Jenmpanvhoii 30HuL.

Heckonmpko WHONH XapakTep HMMEET TOBEACHHE MNOPOA00OPA3YOIIMX
AJIEMEHTOB B BUCAYEM OOKY >KHIBHOW 30HBI (pUCYHOK 4). M3 OKOJIOKUJIBHBIX
NOPOJT OTMEYAETCSI HE3HAUMTENBbHBINA BBIHOC KpeMHUs (11 %) u Harpus (4 %). U3
30HBl THAPOTEPMATIBHOW mepepaboTKM B BUCSYEM OOKY IKWIIBHOH 30HBI,
BBIHOCUTCS JIUIIb KpeMHe3eM 0KoJo (30 %) u aByXBaEHTHOE >kene30 (6 %). [1pn
3TOM  Ty(ONeCUaHWKH OOOrallaroTCsd  KaIbLMEM, KaJluEM, AITOMUHHEM,
TPEXBAJICHTHBIM KETIE30M M IPYTHMMH 3JIEMCHTAMH.
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|——si0, 80.6 | 72,2 | 56,7
---Al,0, 9,58 \ 3.33 \ 19,58
—4—Fe, 05+ FeO 3,47 } 4,36 \ 3,47 \
|—MzgO 0,79 \ 1.14 \ 1.79 \
——CaO 0,71 \ 0,85 \ 2,59 |
|-*-K.O 1,88 | 3.3 \ 575 |

Puc. 4. J[uacpavma nogeoenst s1eMeHmos OKoJlo 8UCSIHe20 OOKA K8APYeGo-

amemucmogoti 30ubi 6 mygonecuaruxax. FOxcuas wacmyo [lenmpainvioii 301bl.
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Pacuer GanaHca MpUBHOCA-BBIHOCA KOMITOHEHTOB MOKA3bIBAET, YTO BBIHOC
KpeMHe3eMa W3 OOKOBBIX mopoxd coctaeiser 28-30 %, xeneza — g0 24 %.
OKCTparnpoOBaHHBIE U3 BMEIIAIOUINX NOPOJA MOHBI XKEJle3a MEPEOTKIIAABIBAIOTCS B
JKWJIAX HE TOJIbKO B BUJIC T€MATUTA, AaHKEPUTA U MMUPHUTA, HO U CIY>KAT OCHOBHBIM
XpOMOQOpPHBIM 3JEMEHTOM aMmeThcTa. B amertncre mectopoxacHus CenbOyp
OTMEUEHO ToBbIMIEHHOE (A0 0,82 %) coaepkaHue >kejae3a MO CPABHEHUIO C
OECLIBETHBIM KBapLICM.

B TPEThEM pazzaene paccMaTpUBarOTCS 3aKOHOMEPHOCTH
OPOCTPAHCTBEHHOIO PA3MEIICHUS aMETUCTOBOH MWHEPATU3ALMU B 3aBUCUMOCTH
OT COCTaBa BMCHIAKOMIMX MOPOA. 3JeCh OCOOBIA MPAKTUYECKU WHTEpEC
OPEICTABISIET YCTAHOBIICHHA HAMW HAa MECTOPOXKACHUM 3aKOHOMEPHOCTB!
OCHOBHAsl Macca aMETHCTCOACPKALINX YKUJI HAXOIUTCS CPEIU OPOI OBBILICHHON
OCHOBHOCTM M JKENE3UCTOCTH, Kak NpaBwiio, Ha pacctosHuu 500-600 m ot
BBIXOJIOB TIEPECHIIIECHHBIX KPEMHEKUCIOTOW TPAHUTOMIOB. 3Ta 3aKOHOMEPHOCTb,
OPOCJICIKEHHAS W B JAPYrux MposiBieHusx ameructa FOxHoro Tsaub-11lans, ne
SBJIIETCS CJyYalHOM, MOCKOJBKY B MPOLECCE LHUPKYJSIIMA THAPOTEPMAIIbHBIX
PAcTBOPOB 4YEpPE3 BMEIIAKOINUE TMOPOAbl M WHTEHCHBHYKO HX MEpepadOTKy
OPOUCXOANT BBIHOC U MEPEOTIOKEHNE 3HAYUTEILHOTO KOJMYECTBA KPEMHE3EMA B
BU/JIE KBapla U aMETUCTA.

BrIsiBIIEHHAs 3aKOHOMEPHOCTH MPOSIBIICHUST aMETUCTOBON MUHEPAIHM3ALINH, B
3aBUCUMOCTH OT COCTaBa BMEMIAOMIMX MMOPOJ HA NPUMEPE MECTOPOKICHUS
CensOyp, MOET OBITb OJHUM W3 MOUCKOBBIX KPUTEPHUEB HA OTOT BHUJ
KaMHECAMOLIBETHOIO ChIpbS B PAacCMaTpuBacMOM M B JPYIMX aHAJIOTMYHBIX
peruoHax TaKAKUCTaHa.

B rmmaBe paccMarpuBarOTCs  3aKOHOMEPHOCTH  MPOCTPAHCTBEHHOIO
pa3MEILICHAs TPOSBICHUM aMETUCTa, €ro TUHIMOMOP(HBIE OCOOEHHOCTH M JAKOTCS
PEKOMEHJAMKN O TMEPCHEKTUBHOCTH PErHMOHA W MPWIETAIOMMX TUIONAACH Ha
aMETHCTOBYHO MUHEPATH3ALMIO.

I''TABA 6. POPMHUPOBAHUE MECTOPOKAEHUSA B CBA3U C
OBILIUM PA3ZBUTHEM PYIHO-METACOMATHNYECKHNX
HPOLECCOB PET'HOHA

B nanHoii rmaBe paccmarpuBaetcs (POPMUPOBAHUE MECTOPOXKICHUS B CBSI3H
¢ OOLMM PA3BUTHUEM PYIHO-METACOMATUUYECCKUX MPOIIECCOB PErHOHA, U TOUCKOBBIE
KPUTEPUU U MPU3HAKHU BBISIBJICHUS aMETUCTOBBIX SKUJT MECTOPOKIeHUS CeNnbOyp.

BrisiBnieHo, 4TO o0pazoBaHue aMETHCTOBOM MUHEPATA3ALUN
MecTopoxkaeHusT CenbOyp NPOMCXOAWIIO B TECHOH CBS3M C 3aKIIFOUMTEIBHBIMU
CTaUsIMHA METACOMATHYECKUX MPONECCOB. Pa3MenIeHNE OCHOBHBIX MPOAYKTUBHBIX
AMETHUCTOBBIX JKWJI B SK30KOHTAKTHBIX 30HaX FOkHO-I MCCcapCcKoro rpaHuTOMIHOTO
Oaronuta Ha paccTosiHUKM 500-600 M OT HErO, Cpear MOPOA C OTHOCUTEIBLHO 00JIce
BBICOKUM COJIEPYKAHUEM KEJI€3a, MOKET ObITh BaYKHBIM MOUCKOBBIM KPUTEPUEM Ha
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3TOT BUJ KAMHECAMOL[BETHOTO CBHIPbsS HE TOJILKO B PacCMaTpHUBacMOM, HO H B
JAPYTUX MPUIECTAIINX PETUOHAX.

Beck x04 MeTacoMarMyecKux MPOLECCOB HOCUT PErPECCHUBHBIA XapakTep.
HaunGonee paHHue W BBICOKOTEMIIEPATYPHBIE CTAMM METACOMAaro3a UMEKT Ooee
WIA  MEHEE  PEruoHalbHbIA  xapaktep. llocneayroomue, CpaBHUTEIBHO
HU3KOTEMIEPATYPHBIE CTAJWMA METACOMATO3a, COCPEAOTOUEHBI BAOIb PA3PBIBHBIX
HAPYLICHUN U JIOKAJIbHBIX 30H JPOOICHUS.

Jlisi mosiydeHHus HEOOXOAMMOM TeOJOrHyYecKoil MH(popManuu O TeoJIoro-
CTPYKTYPHBIX OCOOEHHOCTSX pPa3MEUICHHs aMETHCTOBBIX MPOSIBICHUAN, WX
MUHEPAJIOTUYECKOM ~ COCTaBE, METPOrpado-MUHEPATOTHYECKUX OCOOECHHOCTSIX
BMEHIAKOIIMX MOPOJ OBbUI0O MPOBEAEHO BCECTOPOHHEE W3YUYECHUE KBapILEBO-
AMETHCTOBBIX 30H W YKUJIBHBIX TEII.

H3yyeHre aMeTHCTOBBIX TNPOSBICHHNA MPOBOAWIOCH, MPEXKAE BCETO,
METOJOM TOMCKOBBIX MAapLIPyTOB B pallOHE Pa3BUTUS  MPOMYKTHUBHBIX
AMETHCTOHOCHBIX KW Cpeln TY(OMECUAHUKOB CPEAHETO M BEPXHETO KapOOHA.
[Ipn 3TOM OOpamanocs BHUMAHUE KaK Ha MpsAMbIC, TaK W HA KOCBEHHBIC
NOWCKOBBIE NPHU3HAKKM  aMETUCTOMpPOsBICHUS. K  KOCBEHHBIM  NPHU3HAKaM
aAMETHCTOMPOSIBJICHUS] OTHOCSTCS YYACTKH W 30HBI THAPOTEPMAIIBHO U3MEHEHHBIX
BMECHIAKOIIMX  MOPOJ, 30HBI MHTCHCUBHOM  TPEHIMHOBATOCTH,  YYacCTKH
O’KEJIC3HCHHS, OKBapLEBaHWs W albOWTH3ALMHM,  KOTOPBIE  MOTYT
CBUCTENBCTBOBATh O BO3MOKHOW MPUYPOUYEHHOCTH K HUM 30H aMETHCTOBOM
MuHEpa3auuu. [1pyn M3ydeHUH KBapL-aMETHCTOBBIX MPOSBICHHA oOpainanoch
BHUMAHHUE Ha TEKCTYPY M CTPYKTYPY JKUIJIbHBIX TEJI, MUHEPAIbHbIA COCTaB, MX
GbopMy © pa3Mepbl, HATMYAEC W Pa3MEIIEHUE THE3X W 3aHOPBILICH C
KPUCTAJIIOCHIPHEM, & TAKXKE HA €70 KAYECTBEHHYIO XaPAKTEPUCTHUKY.

C LEenbro YCTAaHOBIICHUS! TEHETUUYECKOM CBA3M aMETHCTOBOM MUHEPATU3aUU
C BMCINAOMMMHU MOPOJAMHM MPOBOJWIOCH MX OMPOOOBAHHWE MO ONPEACICHHBIM
npouisiM BKPECT NPOCTUPAHUS AMETHCTOHOCHBIX KBAapUEBbIX kil OTOOp
MUHEPAJIOrO-r€OXMMHUYECKMX TPO0  OCYWIECTBISUICS  COCOOOM  IITY(PHOTO
onpoOoBanus. OOpa3ibl OTOMPATUCH KAK U3 HEU3MEHEHHBIX MOPOJ B YIAJICHUM OT
JKWIBHBIX 30H, TaK M W3 TUAPOTEPMAIbHO-U3MEHECHHBIX YYaCTKOB BOMW3H
YKUJIbHBIX TEJ.

JleTanbHO OBITM OCMOTPEHBI M 3aJ0KYMEHTHPOBAHBI BBIPAOOTKH C OTOOPOM
0o0pa3lloB M3  KBapL-aMETUCTOBBIX JKWJ B pailloHe [CHCTBYIOIIMX Ha
mecropoxacHun CenbOyp kaphepoB Noe 1 u No 2 B mpenenax KWIbHOW 30HBI
LlenTpanmpras. Ot6op npo0  COMPOBOXKAAJICS  COCTABICHHEM  [E0JIOr0-
reOXMMHYECKOTO Pa3pe3a, MAaKPOCKOMUYECKUM OMKUCAHUEM MOPOA, COCTABICHHEM
TUTAHOB aMETHCTOBBIX MTPOSBICHUI HA INIa30MEPHON TOMOOCHOBE.

B TEKTOHWYECKOM OTHOLICHWM PAWOH MECTOPOXKACHHUS HMMEET CIOXKHOE
CTPOCHME. YCTAaHOBIEHUE TEOJIOTMYECKON CTPYKTYPBl YCIOKHEHO TEM, 4TO
NAJIC030MCKUE MOPOIbl OOHAKAKOTCA B BUIE HEOONBIINX PA3PO3HEHHBIX BBIXOJ0B
U3- TMOJ YeXJIOM ME30-KaifHO30iCKuX 00pa3oBaHuid. B 1eoM BBISBISIOTCS J1Ba
CTPYKTYPHBIX JTaa. HWKHWI 3TaX OTOEIEH OT BEPXHErO PErMOHAIBHO-
PacCIpOCTPAHEHHON MOBEPXHOCTBIO Hecornmacus. [lopoapl, ciararomme HKHOE
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KPBIJIO, TIAAKOT Ha for 1o yraamu ot 35 ° mo 60 °. Bmmwke K Sapy CKIAmKH B
IOPCKUX OTJIOKEHHSIX OTMEYAETCs BBINOJAYKMBAHUE CIIOEB, CEBEPHOE KPBLIO
mamaer mox yrmamu  10-15°.  Me3o-kaifHo30lickne  TOPOABI  0Gpa3yioT
AHTUKJIMHAIBHBIA MEPErnd ¢ HEOOBIIMM OMPOKHIBIBAHUEM LIAPHUPA CKIIAJKU B
F0’)KHOM HAlPaBJICHUH.

B paiioHe MECTOPOXKAECHUS UPOKUM PA3BUTUEM TMOJIB3YIOTCS Pa3pPbIBHBIC
HapyueHus. [Ipeobnanatoniee HalrpaBICHUE Pa3pPbIBOB CYOMEPHINOHATIBHOE, YIJIbI
NaJcHAs Pa3pheIBOB Halle KpyThie. [10 THIMy OHM OTHOCATCS K COpPOCO-CABUTaM, a
0 BO3PACTy ACJIATCS HA BAPUCCKUE U aNbIUiCKAE. Bapucckuii BO3pacT pasphiBOB
OTPEACTISIETCS UX CEUYCHUEM OTIIOKEHHH KapOOHA M MEPEKPBITUEM OCATKaMU ME30-
KaiHO3051.

Anprnuiickue pa3pbIBbI MOJIB3YFOTCS MPEUMYILIECTBEHHBIM
pacnpocTpaHeHHeM. [l HHX  XapaKTEpPHO  HE3HAYMTENBHOE  ApOOJICHUE
KOHTaKTHPYIOLUIUX IMOPOJ U TIOJIHOE OTCYTCTBUE MUHEPAIU3ALUH.

AMETUCTOBAasT MUHEpPAIM3ALMS OPAYPOYCHA K CYOMEPHIMOHATBHBIM
paspbiBaM,  CONPOBOKJAIOIIMMCS  30HaMU  JPOOJECHHMS M OKBAapLEBaHUS
KOHTaKTOBO-METAMOP(U30BAHHBIX MOPOJA  BYJIKAHOTEHHO-OCAJ0YHOH  TOJIIA
CPEIHErO M BEPXHETro KapOoHa.

SAKJIIOYEHUE

Mecropoxaenue Cens0yp NpUypOUYEHO K BYJIKAHOTEHHO-OCAA0YHONW TONILE
C,; cpenHe-BepxHE KapOOHOBOIO BO3pacTa, B CTPOCHUM KOTOPOH NMPUHUMAOT
ydacTue pasHooOpasHbie Ty(omnecyaHWkW, Ty(dbl, MOOPPUPUTHL, a TaKXKe
W3BECTHAKM M aJ€BPONMTH. OTMEUEHHBIC MOPOABI MEPETEPIETN METAMOPPHU3M
3eeHOKaMeHHOM  ctaauu.  CeBepo-BOCTOYHEE  MECTOPOXKIEHUS  TOJIIA
OPOPBIBACTCS XOUYHIILEPCKOW TPAaHUTOMAHON MHTPY3UEH, SBISIOMAsACS arno(u3on
OxHo0-I'uccapckoro OGaronmra. HemocpenacTBEHHO B pailoHE MECTOPOXKACHUS
OTMEUYEHBI HEOOJBIINE MTOKOOOPA3HbIE TENa TMOPUIN3UPOBAHHBIX TPAHUTOMIOB,
KOTOpBIC  SIBJISIFOTCSL  ano(H3aMu-CaTeIUIMTAMU  OTMEYCHHOM  HMHTPY3UM U
COIMPOBOMAAKOTCS KOHTAKTOBBIM METaMOP(PU3MOM. ['€010ro-CTpyKTYpHBIN aHaIu3
CBUIETENBCTBYET O TOM, UYTO KBAPLEBO-AMETUCTOBBIC YKUIIbI JIOKAIM3YKOTCS B HAJl
MHTPY3UBHOM 30HE, HA yaasieHnn 300-500 M OT rpaHUTOUIHON UHTPY3HUH.

Ha 0CHOBE BBINOMHEHHBIX MCCIEIOBAHUNA W JIMTEPATYPHBIX JAHHBIX MO>KHO
CEIIATh CICAYIOLIUE BBIBOJBL

1. AmerucroBas muHepanmm3auus B HOxkHOM ['mccape, B TOM 4YHMCIIE HA
mecTopoxkaeHnn Cenb0yp, CBsi3aHa C TMAPOTEPMAlIbHBIMUA KBAPLUEBBIMH M KBapIl-
KapOOHATHBIMU >KHJIAMH, KOTOPBIE PAaClONIOKEHBl Tpylmnamu, o00pa3ys CeMb
JKWIBHBIX 30H W mposiBicHWA. K cuctemMam TpemmH CyOMEpUIMOHAIBHOTO H
OM3KOr0 K HEMY NPOCTUPAHHUS, MUMEIOIIMM HauOOJbIIEE PA3BUTHE, MPUYPOUYCHO
OCHOBHOE KOJIMYECTBO KBAPLEBO-aMETUCTOBBIX JKWJI M JKMIIBHBIX 30H, 4 TaKXKE
OTIEPSIOUIMX SKIJIbHBIE 30HbI anoQu3.

2.  ®OpMUPOBAHME KBApLEBO-AMETUCTOBBIX JKWJI MPOMCXOAWIIO TPHU
TIOCTETICHHOM TIOHIDKEHHH Temmepatypsl ot 410-390° no 160-140° C, B ocHOBHOM,
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3@ CYET KPEMHE3eMa, MPUBHECCHHOIO TUAPOTEPMAIbHBIMU PacTBOpaMH B
3aBEPIIAONIMIA  3Tall  MarMaruyeckoro mporecca. DOOpMUPOBAHUE THE3J U
3QHOPHBINICH € aMETUCTOM COMPOBOKAAIOCH MPOLECCAaMH  PAaCTBOPEHUS U
nepepaboTKM  BMEMIAKONIMX  TOPOA M NEPEpaclpeAc/iCHUEM  BEUIECTRA.
Kpucrammmszauueit ametucra npu TeMneparypax 140-100° C 3aBEPLIUIICS MPOLIECC
00pa3zoBaHUsI AMETUCTOHOCHBIX FKUJT.

3. AMerucTtoBas MuHepaimzanuss MmectopoxacHuss CenbOyp cBsizaHa ¢
KPYTONAJAOMUMA  SKWJIAMK  CyOMEPUIMOHAIBHOTO TPOCTUPAHUSI BApPUCCKOTO
BO3pacTa. ['HE3/Ma W 3aHOPHINIM C AMETUCTOM MPUYPOYECHBI K SKUJIBHBIM TEJIaMm
CJIOXKHOTO CTPOCHHS W 30HAM TUAPOTEPMAJIbHON mnepepaboTku (OKBapIICBAHUE,
OpTOKJIa3u3alvs,  KaojuHW3alMs,  KapOoHaTW3alus,  TeMaTUTH3auus |
JUMOHMTH3AIM S ) BMEIIAIOIINAX TY(PONEeCUaHUKOB,

4. OOpa3zoBaHH€, Pa3MEHICHUE W MUHEPATIOTMYECKUI COCTaB KBapIl-
AMETUCTOBBIX KUJT O0YCIIOBJIEHBI TPEUMYIIECTBECHHBIM COYETAHUEM CTPYKTYPHOTO
U JIUTOJIOTUYECKOTO (hakTOpoB. Bce KBapl-aMETHCTOBBIE KWJIBI W TMPOSIBICHUS
COCPENIOTOYEHBI B BYJKAHOT€HHO-OCAJOYHBIX  MOPOJAX  CPEAHE-BEPXHE-
KaMEHHOYTOJILHOTO BO3pacTa, JIETKO MOJBEPrarouuxcs XpynkuM aedopmanusm,
YTO MOJATBEPKACHO JIOKAM3AIMEN >KWIBHBIX TEJ B 30HAX C MOBBIMICHHON
TPEUIMHOBATOCTHIO.

5. T'mapoTepmalibHbIE PacTBOPBIL, CPOPMUPOBABLINE KBAPI-AMETHUCTOBBIC
KUJIbL, OBLIM CYIIECTBEHHO KPEMHUCTBIMH C TMOBBIINICHHBIM  COJEP>KaHUEM
TPEXBAJICHTHOIO JKEJI€3a;, 3HAYMTENbHAS POJb MPUHAMICKUT XJIOPUAHBIM U
OuKapOOHATHBIM MOHAM, B MEHbIIIECH cTeneHn — cynb(paTtHbiM. HeoOxomumele ams
oOpa3oBaHWsl aMETUCTa MOHBI TPEXBAJICHTHOIO JKEJie3a 3aUMCTBOBAJINCH,
BEPOSITHO, W3 BMENIAOMUX NOPPUPUTOB H  Ty(OMECUAHUKOB, KOTOPHIE
XaPAKTEPU3YIOTCS OTHOCHUTENIBHO BBICOKMM COJepkaHueM TreMmaruta. M3 HuX
TAK)KE€ 3aMMCTBOBAJIMCh WU JPYTHE XUMUUYECKHE DJIEMEHTBI, HEOOXOIUMBIE st
(GOpMHUpOBaHUS aMETHUCTA, HA YTO YKa3blBAlOT 30HBI MEpepabOTKU U
BBHIIIC/IAYMBAHUS B SKWIBHBIX 30HAaX. COrjlacHO MPOBEACHHBIM pacyeTraM, B
MPOLECCe MHTCHCUBHOM THAPOTEPMAJbHON NEpepadOTKHM BMEIIAKOIIMX TMOPO/I,
BBIHOC KpeMHe3eMa cocTasiseT 28-30 %, a xene3a — 10 24 %.

6. @OOpMUPOBAaHME  KBAPIICBO-AMETUCTOBBIX  KHWJI  COMPOBOXKIACTCS
pazHoO0pa3HbIMU TUAPOTEPMAIBHBIMA MU3MEHEHUSIMH BMELIAIONIUX TOPOA, CPEIr
KOTOPbIX HauOOJIbIIEE PA3BUTUE MMEET OKBApIEBaHUE W OPTOKJIA3W3alus, B
MECHBIIICH CTEMEHW — TrEeMaTUTHU3alMs, KapOoHATu3alus W JIMMOHUTH3AIMSL.
PacdeThl OanmaHca BemECTBA MOKA3bIBAIOT, YTO 00Pa30BaHUE JKUJT MTPOUCXOAUIIO B
OCHOBHOM 3a CYET KPEMHE3EMA, MPUBHECCHHOTO TUIPOTEPMAIbHBIMKU PaCTBOpPaMH,
CBS3aHHBIMM C HauOoJiee TMO3AHUMH (pa3aMu TPAHUTOMJOB HWHTPY3UBHOTO
KoMIiekca. [Ipu opMUpOBaHWM THE3A W 3aHOPBIMIEH C aMETHCTOM OOJIBUIYIO
pOJb Wrpajii MPOIECCHl PAacCTBOPEHUST M TNEpepadoTKa BMENIAIOIUX MOPO/I,
KOTOPBIE COMPOBOXKIAIOTCS BBIHOCOM-ITPUBHOCOM KPEMHE3EMA, JKEJe3a, HaTpus,
ATIOMUHUS, KaJbLUs, Kausg W APYTMX JJIEMEHTOB-MpuUMeceid. Brnepewie Obln
BBISIBJIEHBI B KBaplle MU aMETUCTax MeCTOpokacHuss CenbOyp 30510TO, MIaTHHA,
NMaJUTAAUNA A YpaH.
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7. AnHamm3 0cOOEHHOCTEH 00pa3oBaHUsl M PA3MELICHUS MPOSBICHUIMA
aAMETHCTOBOM MWHEpaTM3alMM B pailoHe MecTopoxkacHHs Cenb0yp MO3BOSET
HAMETUTH [PYIIBl MMOUCKOBBIX KpuTepueB. K HUM OTHOCATCA MarMaTh4ecKue,
CTPYKTYPHO-TEKTOHUYECKHUE U JIMTOJIOTUIECKHAE ITPEANTOCHUIKH.

OrmeuaeTcss MPOCTPAHCTBEHHAS CBI3b AMETUCTOBOW MUHEPAIM3ALMU C
WHTPY3UBHBIMM  00pa3oBaHMsMH  paiioHa.  KBapueBO-aMETHCTOBBIC  SKWJIBI
JIOKAJIU3YIOTCA B 3K30KOHTAKTOBON 30HE XOYMJIBEPCKON TPAaHUTOMAHON WHTPY3UH,
B €€ HAAWHTPY3UBHOW 30HE. OOpa3oBaHUE S>KWIBHBIX TEJI MPOUCXOIUIIO, B
OCHOBHOM, 3a CUYET KpEMHe3eMa TMAPOTEPMAIBLHBIX PACTBOPOB, HA 3aBEPIIAOIICH
CTaJAM MarMaTH4eCKoON U METACOMATHYECKON NEATETLHOCTH.

B pasmerieHnr aMeTHCTOBBIX IPOSABIIEHHUNA, HapsALy € MarMaTH4eCKUM,
Oonblllass poJib NPUHALICKUAT TaKKE CTPYKTypHOMY ¢akrtopy. Ero BimsHue
BBIPAKAETCA B IPUYPOUYECHHOCTH AaAMETHUCTOBBIX IMPOSBICHU K pPa3pbIBHBIM
HApYLICHUSIM CYyOMEPUAMOHATBHOTO MPOCTUPAHUSI.

Hanune  BBICOKOTO  COAEp)KaHWS ypaHa B aMETUCTax  MO3BOJISAET
PEKOMEHIOBATh BKJIFOYATE B KOMIUIEKC ITOMCKOBBIX METOAOB PAAUOMETPUIO H
ramMmMa-CIIEKTPOMETPHIO.

CoueTanue BCEX TPyNn KPUTEPUEB HA KOHKPETHBIX YYACTKAX IMMO3BOJSET
BBIJICJIATE UX B pa3ps MOTEHIUAIBHO-aMETUCTOHOCHBIX TUIOIIAICH.

CHUCOK OCHOBHBIX OIIYBJIMKOBAHHBIX PABOT 11O TEME
JNCCEPTAIINN
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