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KOMIIb] C MOﬂEﬂﬂPOBAHHE
NIPOUECCOB PYJOObPA3OBABUA

CaenaHa IIOMBITKE HOATOTOBKY npeaemauﬂn JUIA Har/BJHOTO OTPa@XKCHUA [IPOLIECCOB MarMma-
TUYECKOTO pyaoo0pa3oBaHus, AWHAMHKA KOTOPBIX I[IepefiaHa ¢ MOMCUIBI0 IIporpamMMbl MS
PowerPoint. IlposejieHa KnaccUQUKaLyisl MEXaHW3MOB MarMaTH4eCcKOTO Pynoo0pazoBaHUA C ¥X
OAPA3eIeHHEM Ha Ipouecehi AU depeHIMaIii MarMbl # KOHNEHTpanuy obocofuBiuerocs pya-
HOT'O BEIECTBAa. BBIAEIECHO TPH MEXaHM3Ma MarMaridecKoyn Jud@epeHuuaniy (KpUCTa/LTH3aIHOH-
HEIH, THKBAIIMOHHBIN ¥ IUCTWILLIMOHHEIN) 1 YETHIPE MEXAHM3MA KORLEHTPALMH PYAHOTO BELeCT-
pa (IPaBHTANMOHHEIH, HHBEKIHOHHBIN, IKCIUIO3MBHBIHA U (QIOTanMOHHBIN). BhiieacHHbe IpoUeccs
CMOJICIMPOBAHEL M IIPOMLIFOCTPUPOBAHB! TIPUMEpPaMil 00Pa30BaHus KOHKPETHRIX MECTOPOXKICHHM.
PaccMOTpEHB! YCIIOBHSA peaM3alii POUECCoB MarMaTudeckon JuddepeHIalid 1 KOHLEHTpaLn#
PYZHOTO BEILECCTBA, & TAKOKE {pamopbz BIIMSIOLIHE Ha OCODCHHOCTH X NPOABICHHA.

The paper makes an attempt to prepare the presentation of the visually observable image of
magmatic ore-forming process, where its dynamic is displayed with animation tools on the base of
MS PowerPoint program. Mechanisms of the magmatic ore-formation are classified with their

subdivision into processes of magma differentiation and concentration of a segregated ore-

substance. Thus, there are distinguished three mechanisms of the differentiation: crystallization, li-
quation and distiliation, and four mechanisms of the ore-substance concentration: gravitation, in-
jection, explosion and flotation. The use of animation tools allows modeling of the analyzed
processes and their illustrating by examples of some real deposits formation. Conditions needed
for realization of magmatic differentiation and ore-substance concentration processes are reviewed

together with the factors effecting peculiarities of their appearances.

KoMneroTepsl Bce 1IHpe BXOAAT B npogec-

CHOHATBHYKO W TOBCEIHEBHYIO XU3HB. [iper-
CTABJIACTCS BHTEPECHBIM U TIEPCIICKTUBHBIM HC-
NONE30BATE KOMITBIOTEPHBIE TEXHOIOIMHU B JICK-
LMOHHCOM Tiponecce. C 3ToM UenblO BeIOpaHa
- TeMa «MarmMaTrieckoe pyaoco0paszoBaHuey, U C
noMoiplo aporpamMmsl MS PowerPoint nozro-
TOBJICHA TIpe3eHTAlMI-NeKuust. llpeumytuecTna
10 CPaBHCHUIO C KHACCHYECKUM IIPOHECCOM
9TeHUA JCKLHUU CACAYIOUME: TPaPUUeCKIN Ma-
TEpHaN TOTCBUTCS 3apaHee, UYTO ITO3BOJIIET HE
TPaTWTh BPEMA HA €ro BOCIPOUZBELACHHE HA
JOCKEe; IIONrOTOBKa MJUTFOCTPATHBHOIO Mare-
puana He TPYAOEMKa U JIeTKO NOAN3eTCH peaak-
TUPOBAHUKD, BBICOKOC KadyeCTBO WILIIOCTpaTUB-
HOTO MarepHala MCKAKYAeT BO3MOXHOCTD
OHIMOOK B KOHCHNEKTAX CTYACHTOB H3-3a CIIOXK-
HOCTU YTCHMS C JOCKM; UCIOJIb30BaHNE YD Pek-
TOB aHHUMAIMY 3HAUNTEIRHO MOBLIIACT HATTIA -
HOCTh MPEACTAaBAACMOrO MAarepuana; JCKUuA
MOMKET THDPAXKUPOBATHECA IIPU CAMOCTOSTEIBHOU

paboTe CTYACHTOB, JIWHAMUYECKMM XapaxTep |

WLTIOCTPUPOBAHUA TIPOLIECCOB OCOOCHHO VO~
O€H IPU CaMOCTOSATEIbHBIX 3AHATHAX CTYIEHTOB
3a04HOrC (axKyiabTeTa. B Hacroginel npeseHra-
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UM C/iCNaHa OOMbITKA HAIJISJHOTC IIPEACTaB-
NCHUA TIPOLECCOB MAarMaToreHHoro pyaoodpa-
30BaHH4, HMHAMHMKA KOTODBIX MOXET Hepena-
BaTHCH CDECACTBAMY aHUMAIIMHU,

ITpu mocrpoerun A100BIX Mozenen op-

MHEDPOBaHWd DYAHLIX TCH, OTIIHMYAKIINUXCA OT

BMELUAFOLIXX ITOPO/J HOBLINIEHHBIM COJEpPXKa-
HHEM IMPOMBIIICHHO HEHHBIX MUHEDAIOB WM

| ANEMEHTOB, HEOOXOAWMO MPEINONKATE MeXa-

HU3M HAKOIUiCHHs pPYyAHOro BeulectBa. (JOpa-
30RaBHe JIO0OTO pPYAHOro Tejla OTYETIAMBO
PAcTafaeTCs Ha JBA CBA3aHHBIX MEXIY cCOOOM
IPOLECCa: NEPEBOA PYVIAHOIO DJIEMEHTA HIH
MHHEpaia B AUPHEPCHUUMATBHO TOABIKHYIO
GopMy; HANPaBIICHHOE NEPEMEIICHUE PYIHOIO

- 3JICMCHTA WM MHHCDAJId 1 HX HAKOILICHHUC C

o0pazoBaHueM YYaCTKOB IIOBBIICHHOW KOH-
[IEHTpallH PYAHOTO BELICCTBA.

[Ipy ananuse IPOLECCOB MArMarTuvyeCKoro
pyaoo0pa3oBaHusa HEOOXONMMO Da3leibHO pac-
CMOTPETL BO3MOXKHBIE TNpuunHel ubdepenima-
MM pacriaBa ¥ INOCHEAYIOUIEH KOHLICHTpalny
pyaHaoro seuiectsa., Cieayer MOICHUTH, YTO B
NaHHOM CIy4ae TepMUH qubdepeHIHnaIM] MarMel
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paccMmaTpuBaeTcst OoJiee’ y3KO Kak MpoLecC pas-

AeNeHUs NEPBUYHO OJHOPOIHOM MarMbl Ha 000-
coOJIEHHBIE B TOW WM MHONM MEpPE YacTH, KOTO-
pbIE MOTYT HE3aBUMCHMO MEpeMellaThes APYr OT-
HOCHTEJIbHO Apyra. VIX nuddepenimanbHas noji-
BIDKHOCTE MOJKET TNPHUBECTU B HAJBHEUIIIEM K
OAHOHAMPABJICHHOMY [EPEMELLIECHUID  KaKOM-
nu00 4acTH, BBIAEIUBIIENHCA M3 paciuiaBa, ¢ 00-
DA30BAHMEM YYACTKOB €€ MOBBIIIEHHON KOHLIEH-
Tpaluy (pyHOIo Tea).

JIns MarmMarudecKux MpoLeccoB Haudosee

XOpOLIO M3BECTHBI TPU MexaHuzMma auddepeH-

MalM¥ MarMbl: KpUCTAJIM3ALIMOHHBIN, JIMKBa-
[IMOHHBIN (JIMKBALMA) U JUCTWUISLIMOHHBIHN (IHUC-
TrsALMs). 1lpu uX nposiBlIeHUH B NEPBUYHO O/~
HOPOJTHOU Marme o TeM WM HUHBIM NpHAYHHaM
MOSABJISIFOTCS HOBBIC (ha3bl: TBEpAAs KpHCTAIH-
yeckasd ¢aza B Clydae KpHCTaIH3alIMOHHOM
aupdepeHIaLMM, BTOpas KUIKasd,
pyaHas (paza npu JUKBaUUM K razoas ((parona-
Hasi) hasa npu aucTHUBILKK. Bo Beex mnepevmc-
NIEHHBIX Caydasx auddepeHuanys IposBiIsgeTcs
B 00pa3oBaHMK U3 TOMOI'€HHOH >KMIKOCTU reTe-

POreHHOM cUcTeMbl. COCTaBIISIIOLIME YaCTH IeTe- |

POTeHHOW CHUCTeMb! MOTYT UMeTh (Pa3oBbIe WK
muddy3nonnsie rpanunpl. Juddy3uoHnsid xa-
paKTep rpaHull Mexay 000CoDIEHHBIMU YacTsIMH
MarmMbl BO3MOKEH TOJIBKO B JUHAMHUYECKOM pe-
)KUME, B CTAaTUYECKOM COCTOSIHMM OJsaromaps

OOBIYHO

npoueccam IUGGY3UM aHHAs HEOJHOPOIHOCTE
OyZIeT HMBEIMPOBAHA.

- nddeperumanms paciuiaBa — HeoOXOau-
MBIH, HO HE JOCTaTOYHBIA Mpouecc s HOpMu-
poBanus pyaHBIX Tej. PyaHele Tena obpasyrorcs
MPY KOHLEHTPAaLMK B JIOKAJLHOM 00beMe 000Co-
OMBIUIMXCS B PE3yJIbTAaTe MPOSIBICHUS TPOLECCOB
MarMaTU4ecKou auddepeHumauyy U odoraies-
HbIX PYAHBIM BEIIECTBOM a3 MIH He MMEIOLIHX
(a3oBEIX Ipanuy, odnacreit pacniasa. Obnanas
nE(pHepeHIMaNIbHON NMOABIKHOCTRIO, OHU MOTYT
[EPEMELIATECS OTHOCHTEILHO OCHOBHON MAacChl
pacIuiaBa B rpaBUTallMOHHOM IT0JI€ WJIM B I'PajIy-
CHTHBIX IIOJISIX, MMEIOIIMX HMHYIO Npupoay. Pac-
CMOTPEHO 4YETHIPE OCHOBHBLIX MEXaHW3Ma KOH-
LICHTPAaLMK - PYJIHOTO BEHIECTBA: TIPaBHUTALMOH-
HbIM, MHBEKLIMOHHBIN, SKCIUIO3UBHBIA U ¢utoTa-
LIAOHHBIN (CM. TaOIMILY ).

OCTaHOBUMCH Ha KaXKAOM M3 TPEX MEXaHMU3-
MOB auddepeHIIMaiMi MarMel B OTAENBHOCTH. B
[IpoHecce KpHUCTA/UTU3ALMOHHON auddepeHLma-
MM B paciuiaBe o MeEpe €ro OXJaxaeHus TosB-

| JSHOTCST  MeNbyalliiie  KPUCTALUTMKH-3aPOIBIIIH

HauOoJIee TYroIIaBKOro MUHEpasa, YTO W IOKa-
3aHO B NpE3eHTALUMHU-JIEKLMM NPU TIOMOLIHA 30-
pexToB anumaninu. [lpyu noctwxeHny onpeneneH-
HOTO pa3Mepa KpUCTAUIMKKA HAUMHAIOT 1O ACH-
CTBUEM CHUJIBI TSHKECTH MOTPYKAThCS BHU3. Ecam
MEPBLIM KPUCTAJUIM3YETCA PYAHBIA MHUHEpai, TO

Moaenu npoueccos (pOPMHDCBAHKUS PYAHBIX TSI MArMaTH4YECKHX MECTODCKACHUH

Mexanusm KOHUSHTpAUUHU

Tun MarMatuueckodt nuddepeHumnanny

PYAHOIQ- BCHICCTBd KpucrannmsannouHas

JIukBauroHHas JlncTunngauuoHHas

[ paBUTAlIMOHHbBIH

MHBEKITMOB LI

JKCIIIO3UBHBIM

D 1oTalIMOHHBIH

T
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KPUCTAIUTMKA PYyHHOTO MMHEPATA TIOTPY)KAlOT B
- HIDKHIOIO 4YacTh MarMaTH4ecKOro pesepByapa H
TaM HAKaIUIMBaKOTCA. JTOT MPOLECC IPEKPaATHTICS
TOJILKO MOCJI€ Havaia KPUCTAUIM3AlMK CUJIMKAT-
HOI'O Kapkaca. B mrore pyaHBIMH MMHEpaTaMu
Oymer oboralieHa ompeseneHHas (HperMyIecT-
BEHHO HIDKHSS ) 4aCTh UHTPY3HUBA. |
- Tlpomecc rpaBUTAllMOHHON KOHIIEHTPaLMH
NPOROIDKACTCS TP TOCTIE0BATENLHON KPUCTAI-
MU3aIMH CHIHKATHBIX MUHEPAIOB U OINpe/CiieT
PACCIIOSHHOCTD PYAOBMEIIAIOMNX MHTPY3UBOB. B
- pe3yJibTaTe NPOABICHHS IPAaBUTAIIOHHOIO MEXa-
HU3Ma KOHIICHTpAallMd PYAHOrO BelecTsa o0pa-
3YIOTCA PYAHBIC T€Ja, IIPEUMYIIECTBEHHO BKparl-
- NeHHble pyabl. VIHImMBWABI PYIHBIX MHMHEPAIOB
MPEACTaBICHBl  MANOMOPOHBIME  KPHCTAJLIaMH.
[Tpy 06pa3oBaHus NO3THEMATMATHYECKIX MECTO-
POXKICHUI B pacillaBe 110 Mepe ero OXJIaKACHMS
MOSARJIAIOTCH MEIbYANIINE KPUCTALIHKHA-3apO/1bI-
I Haubonee TYTrofUTaBKOrO CIJIMKAaTHOrO MUHE-
pana. VIx nepeMeitenuse moj AeHCTBHEM CHJI Ipa-
BUTALMH TPUBOINT K 06orameﬂmo HauboIee Ty-
TOTUIGBKHM MMHEPAJIOM HIDKHMX YPOBHEH Marma-
THMECKOTO pesepByapa. Ilpu mocrimxenuu Oonee
HU3KOHU TEMIEparyphl HAYMHACTCs KPUCTAUIN3a-
s Gostee HU3KOTEMIIepaTypHOro MuHepana. Bee
3TO BpEMs PyJHAs COCTaBIBIIOINAS HAKATUTUBACTCS
B ME&XKPHCTATHHOM NPOCTPAHCTBE B BHJIE PYAHO-
ro paciuiasa. FCIM CIWINKATHBIE MOPOABI HE HC-
MBITHIBAIOT BO3ICHCTBUS BHYTPEHHUX WM BHENI-
HUX HAIPOKCHUH, MPUBOIAIMX K OO0pa3sOBaHUIO
TPEIIUH, TO TIPHA JaTbHEHIIIEM OHDKEHVN TEM-
IIEPaTyphl MPOMCXOAUT KPUCTA/UIH3ALMS PYAHOTO
paciviaBa. [l oOpa3oBaBILENCS B Ppe3Y/bTare
IIPOSIBIICHHSA ITHX ITPOLECCOB BKPAILUIEHHOH DY IbI
XapakTepHa CHAEPOHMTOBas CTPYKTYPa, XapakTe-
PU3YIOUIAACH PE3KMM KCEHOMOP(hU3IMOM PYIHOIO
MUHEPAJIa MO OTHOIIEHHIO K CHJIMKATAM.
Ilportecc MUKBAlMKM TIPOSBAACTCS B paszfe-
JIEHUM TIEPBOHAYATIbHO OAHOPOHOM IOMOI€HHOH

MarMpl Ha ABe WIH 00jlee HECMEIINBAIOIIHECT

kuaxoct. Ecmi onHa M3 3TuX KUaKocTei mpe-
cTapjieHa 0ojiee TSDKENBIM PYJHBIM PacCILIaBoOM,
TO KaleJjbKH TaKOro paciuiaBa OyayT ONyCKaThCs
IO AEUCTBHEM CIJIbI TSDKECTH BHU3 M TAM Haka-
IUIMBATHCS. 3aBEPIIACTCa 3TOT IMPOLECC TAKKE B
pe3yibTare KpUCTauM3aurui OCHOBHOro o0nema
CWIMKATHOTO paciuiaBa. |

[Tponece MUCTWINSINIM B MarMe HaOmonaer-
Cs TIPY TIPOHMKHOBEHUH B MarMy (UIOMIHOU a3kl
13 BHEITHETO MCTOYHMKA WM B Pe3yjbTare acch-

MMM MarMOM TOpON, PEaKis ¢ KOTOPHIMU
COTIPOBOXKAACTCST BBIAETICHUEM rasa (HalpuMep,

KapOOHATHBIX TOpoA). B arom ciydae cuctema
marma — QUItoU1 He paBHoBecHa. llomanaroimit B
MarMmy (GIIFOMI pacTBOPAETCS B MarMe, MOIM(pUIIH-
pys e COCTaB M CBOHCTBA. ECTH CKOPOCTb NOCTYH-
neHus (QIIOHIAa B MarMarHuecKyi0 CHCIEMY Ui,
CKOPOCTb €T0 PAaCTBOPEHMS B MarMe Uz, & CKOPOCTh
anddy3uH KOMIIOHEHTOB (IFOMZIa B MarMe Us, TO
IIpU V> V> U3 OyaeT (hOpMHPOBaThCS TpaHCMar-
MATHYECKUH TI0TOK (uonaHoi daser U obpam-
JITFOIIAs €r0 30Ha MOM(HIMPOBAHHOIO PacILIaBa,
OOOralieHHOro CONEPIKALLMMUCS BO  (DIIFOMIHOM

' (hase xommoHeHTamu. [Iponece auctwusinm (00-

pasoBaHusA (DIIOMIHON (Da3bl B MarMe) Hernocpe-
CTBEHHO HE NPUBOIUT K NIEPEXOJy PYAHOTO BEllC-
CTBA B JUQEPEHIMATIBHO NOIBWKHY0 (HopMy, HO
Griaroziaps €ro MpOABICHUIO B MarMe IpH onpejie-
JICHHBIX YCJIOBHAX MOIYT BO3HHKATh 00JaCTH Au-
HAMAYECKOW HEOJHOPOMHOCTH pacIviaBa, OT/H-
YaIOLIErocs M0 COCTABY, IUIOTHOCTH M PEONOruHe-
CKVM CBOHCTBAM, KOTOPBI MOXET NEpeMeIIaThCs
OTHOCHTE/TbHO OCHOBHOHM YacTH MarMbl. 3TOT 1po-

[ecce 0 CBOeH CyTH GNIM30K Hporieccy prmonmsa-

I{MY PACIUIaBa, YTO JaeT OCHOBAHMSA U1 HCIOIB30~
BaHWS 3TOTO TEPMUHA MPUMEHHUTENBHO K PACCMOT-

PEHHOMY IIPOLIECCY.
PynooOpasyromas pojibk npoiecca JUCTIII-

JBIHMHM HC OIrpanniyBacTCA TOJIbKO @HEOH,ZIHB&HH -

el paciviaBa. Pe3kas IUIOTHOCTHAs HEOAHOPOI-
HOCTh Ta30BOW U KMAKOM (a3 NPHUBOJNAT K BO3-
HUKHOBEHHIO ITOTOKOB T'a30BbIX ITY3BIPBKOB, KO-
TOpbI€ TIPU HATTMYUM B MarmMe TBepIOi WK OT/IH-
KBUPOBABHICH KUAKOW (ha3 MOIYT BEI3bIBATL
OPOUECChl MX (UIOTALMM. JKCHEPUMEHTAIBLHO
nporece (UIoTallMM METALTMYECKHX Kaliejlb B
CWIMKAaTHOM paciutase BocnpousseneH JI.H.Os-
YUHHHMKOBBIM. EIiie paHee Ha BO3MOXHOCTL yda-
CTUS (PIIOTALIMOHHBIX NPOIICCCOB B 00pa3OBaHuy
TUIATMHOBBIX KOHIEHTpaimii B ByuisesnsackoM
maccuBe yKaspiBaa [1.A.Barnep. Becbma Beposr-
Ha BaXHad pPOjb (UIOTALMOHHBIX IPOLECCOB B
00pa30oBaHUM MCIHO-HUKENICBOIO OPYICHEHHS B
BEpXHEM JHIOOKOHTAKTE pPYAOHOCHBIX CILLIOB
Hopunsckoro paiiona.
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