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IIpenucinoBue

B yye6bHuke paccmMoTpeHbl obmme ycnoBusi GopMHpOBaAHMA
MECTOPOXICHUH IMOJIE3HBIX UCKOIAeMBIX B IpOLIECCax pa3sBUTHUS 3eM-
HOM Kopel. Mcnionk30BaHbl HOBEHIIIME NOCTIDKEHHSA B 00/1aCTH reoso-
MM, FEOXMMUHHM, SKCIIEPUMEHTAJIbBHBIE M pacyeTHRIC PU3NKO-XUMUYE-
CKHMe JaHHBIe, OTHOCAUIMECA K IreHe3ucy MecropoxneHui. [laHa xa-
PaKTEpUCTHKA OCHOBHBIX ISHETHYESCKHMX MONpasleiieHHH IoNe3HbIX
HCKOIIaeMbIX: cepui, xinaccoB M rpynm. OnucaHbl MarMaTH4eckKue,
KapOboHaTHUTOBBIC, INMErMAaTUTOBBIC, albOMTHUTOBBIE, Ipel3cHOBLIE,
CKapHOBbIC, FHAPOTEpPMalIbHBIC, BLIBETPHBAHUSA, OCafoOYHbIC U METa-
MOp(QOTeHHbIE MECTOPOXICH HA.

[To cpaBHeHMIO ¢ yuebHnkoMm B.U.CmupHosa «['eonorusi nones-
HBIX McKomaeMmex» (M., Henpa, 1989), B naHHOM HOBOM Y4YcOHUHKE
CYLIECTBEHHO YCOBEpPLUSHCTBOBaHAa IcHETHYECKasd KnaccUPHKalLWs
MECTOPOXACHUM ITONE3HBIX UCKOIAeMBbIX; BIIEpBLIC OOLUME YCIIOBUSA
BO3HHMKHOBCHMS, 3BOJIIOLUHMU M pasMELUCHMS MECTOPOXICHHM pac-
CMOTPEHbI C TIO3ULIMHA KaK N'eOCUMHKIMHANIBHOMN, TaK U IJIEHTTEKTOH M-
YeCKOM KOHUEMUMHA; B YYeOHUK BHECEHbl HOBbIC INaBbl, MOCBSILLICH-
HbI€ CTPAaTH(POPMHEIM MECTOPOXIOEHHUSIM M reOIMHAMUYECKOM cUCTe-
MaTHKe TEONOTrHYSCKMX PYLOHOCHBIX CTPYKTYD; B CBETE COBPEMEHHBIX
MOHATUH KOpPeHHBLIM obpa3zoMm mnepepaboTaHbl NpeOcTaBIEHUs O
MarmMaTudeckKux (npexne Bcero JHKBALMOHHEBIX) U IMIpOTepMabHBIX
(nopcdhupoBasi rpyrnna) MecTopoxaeHwax;00blIee BHUMAHUE YIEICHO
9K30IMCHHBIM IpoleccaM BBIBETPHBAHHUSA M aCCOLMUPYIOLUMM C HUMMU
MECTOPOXNECHHUAM ITOJIE3HBIX MCKOMAaeMbIX.

Y4yeOHUK MNMpenHasHaYeH IJIS1 CTYNEHTOB IreOJIOrMYSCKHUX CIISUM-
ATLHOCTEH BY30B, MOXET OBITh HMCIIONIL30BAH I'COJIOraMH HAYYHLIX U
[NPOMU3BOACTBEHHLIX OpraHM3aLlH, 3aHUMAaIOLLMXCS IM'eOJIOTUEH MeTal-

JJHYECKHX H HEMCTAJUIHYCCKHMX MEﬂDpDKﬂEHHﬁ TMMOJNE3HBIX HCKOTIAc-
MBIX.



Beenexnue

Kypc nexumii «[econorust monc3HelX MCKOMACMbIX» BICPBLIC B
Haweil cTpaHe 6p1 paspaboran M yutancs akancMukoMm B.HM.Cmup-
HOBBIM Ha reonorudcckom daxynstere MI'Y um. M.B.JloMoHocOBa B
teyeHue 35 ner ¢ 1953 r. u 1o KoHua ero xu3Hu B 1988 r. Ha ocHose
3TOro Kypca 6bUIO BBIMYLUCHO yeTbipe m3panus (1965, 1969, 1976 u
1982) byHAaMCHTAABLHOIO Tpyaa «['cONOrus MONE3HBIX HCKOMAEMbBIX»,
HMCIOLLETO 6ONbIIOE HAydyHOE 3HAYEHUC M CAY>KMBLIETO BAXXHCHIIMM
y4cOHBIM TNocobueM st CTYACHTOB M ACNHMPAHTOB ICONOTMHCCKMX
crielLMaibHOCTelH By3oB. B 1989 r. 6bu1 M3aaH y4eOHHK NOL TAKUM Xe
HA3BAHUEM. ‘

B npennaraemoii HOBOM KHHWICc COXpaHeHa CTPYKTYpa W Mo Mepe
BO3MOXHOCTH CTHJIb HM3NIOXEHMUS MaTcpuana, MNpenjoXCcHHBIE
B.U.CMHUPHOBBIM.

Bropasi monosuHa XX B. XapakTcpHU3yeTCsl TaBUHOOOPA3HbIM
pPasBHTMCM HAYKM W mpousponcTsa. He ocrasmack B CTOPOHC H cepa
FOPHOPYAHOrO MPOU3BOACTBA. B JaHHOM y4cOHMKE Mbl MOMLITWIHCDH
NPOAOKUTh TCHACHLHIO HALUKWX MPCALIECTBCHHUKOB — YYHTENCH H
KOJUIET HM3/1araTh CJOXHBIC Mnpouccchbl (h)OpMHUPOBAHHUsI MCCTOPOXIC-
HUil B NPOCTOM M KpaTKoM ¢opme. 3HAYMTCABHbIA MPOIpecc B yuc-
HUKM O MCCTOPOXACHMAX MONC3HBIX HCKOMACMBIX B TCYCHHE MOCNCI-
Heit yersepT XX B. 6bUT JOCTUTHYT B 00JIACTH PCrHOHANBHBIX ICOJO-
FUYCCKUX 3aKOHOMCPHOCTEH pacnpcacieHMst pyaHbIX OOLCKTOB M B
OLICHKC CTPYKTYPHbIX, MUHCPATIOTO-NCOXHMHUYCCKHMX YCIOBUHA GOPMHK-
poBaHHusl MecTopoxacHMH. Ha 3Tv acnekTsl B y4ycOHHMKe 0OpalleHOo
NMOBLILICHHOC BHUMAHHC. .

TepMuH pyda — ApeBHCPYCCKOC HalBaHMe KpoBH. Takum obpa-
30M, ANS HAWMX NPCOKOB PYOOKOMNOB pyaa — 3TO KpPOBb 3CMIM. C
HE3AMAMSTHBIX BPCMCH TIOJIC3HbIC MCKOMAeMbIC AODLIBANH B ropax,
TOCKO/BLKY 30CCH PYAHBIC TCNAA YACTO BLIXOASIT HA IIOBCPXHOCTL M ROC-
TYnHBI A5 paspaborky. Tak BosHHKIA chepa NPOMBILIICHHOH Nesi-
TCNLHOCTH — TOPHOPYAHOC IPOM3BOACTBO— HA3BAHWC, MCMOJIbL3YC-
MOC BO BCCM MMPC NMPHMEHUTCIbHO K MoObIM BHaaM paboT no nouc-
KaM, PA3BCIKCE, H3BNCUCHUIO M NCpcpabOTKC MONC3HBIX HCKOMACMBIX,
rac 6bl OHM HU NMPOH3BOAWIMCE — B ropax, Ha paBHMUHaX MJIH B Iy-
OMHaxX MOpCH U OKCAHOB.
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C MOMEHTA NMOoABICeHHA YelIoOBeKa Ha HalleH IUTaHeTe BaXKHEeH-
WIMMH 3JIEMEHTAMMU Cpelbl ero oOMTaHMs ObUTM KJIMMAT, JaHmwagT,
PACTUTENbHBIN M XVMBOTHBIM MUDP U IONe3Hble UcKonaeMbie. OcobeH-
HO BEJIMKA POJIb NMOJIE3HBIX UCKOMASMEBIX, CYLIECTBEHHO BIIHMABILUMX Ha
o0Opa3 XH3HH HEe TOJBKO YEJIOBEKAa, HO M OoIlpeAensBIIHX MHOTHE BaX-
Hble OCOBEHHOCTH PACTHUTENIbHOCTH M XWBOTHOro mupa. [losnesnrie
MCKOTaeMble obecreyHBaIM 4Ye€JOBEKAa MaTepualaMM 1A CO3JaHud
XUNULL, TIPEIMETOB M OpyoHMi ObITa; Ornpelensivy pa3BUTHE peMecel,
CENbCKOTO XO3iCTBa U BOGHHON TEXHHKH; YIOBJISTBOPSUIH 3CTETHYC-
CKHe W KYJIbTYpHBIEe noTpedbHocTU. Kak Oyner rnoxkasaHo ganblie,
WMEHHO BOBJIEYEHHE Pa3/IMYHBIX BUOOB MUHEpPAJIbHBIX BElIECTB B XO-
3SIUCTBEHHYIO chepy onpenenisuio ¥ o0y 9BONIOLMIO YENIOBEYECKOH
LIMBHIU3ALHUH.

K TBepIabIM NMOJNE3HBIM UCKOTIAEMbIM OTHOCATCSH METAUTHYESCKME
U HeMeTaJUTMYecKHe MHHEepalbHble 00pa3soBaHusl, OOLMMHO Ha3biBae-
Mble pygaMH, MaTepMallaMH, ChIpbeM WIM KaMHSIMH, KOTOpble JH60
HENOCPECACTBCHHO NMPUMEHSIOTCA B MPOU3BOACTBE, NHOO U3 HHUX H3-
BICKAIOTCS 3JICMEHTLI MJIM MUHEpanbl [ XO3IHCTBEHHOIO HCIIOJb-
30BaHMA.

Pynobl HEpaBHOMEPHO pachpelesieHbl KaK I10 ITOBEPXHOCTH, TakK
M Ha ryouHy. OTOoe/MbHBIC YY4acTKH, TAC MMEETCS CTOJIBKO PYAHOro
BELUCCTBA, YTO 3KOHOMMWYCCKM BLINOJHO OPraHM30BaTh NPOU3BOACTBO
Mo ¢ro Aoo6bIye, HA3BIBAIOT MECTOPOXICHHUAMMH.

Cy1luecTByeT 00LLIeNPU3HAHHBIA NepeyeHh TpeboBaHMH, €ro Ha-
3pIBAIOT NMPOMBILUACHHBIMU KOHAMLMSIMH, KOTOPBIM JOJDKHO YIOBIE-
TBOPATL HAHWOCHHOC TIeoJIoTaMH MMWHEPAJbHOE CBIpbE NMpeXie, HeM
OHO OyOeT NMPU3HAHO MECTOPOXAECHHEM. DTOT MEpedyeHb BKIIOYACT
MAKCUMAJIbHOEG KOJIMYSCTBO PYIbl U CONSpPXAaHUH B HEU ITONE3HBIX
KOMTIOHCHTORB, 4 TAKX¢ MUHUMAIbHYK KOHLUEHTPALWIO BPSOHBIX IPH-
meceit. TpeboBaHMS QNS ONHOTO M TOIO XK€ BUAA ITOJIC3HBIX UCKOMae-
MBIX M3MCHSIIOTCA AJIA paslM4YHbIX PerdoHoB. B paloHax HEeHCTBYIO-
LWMX PYAHMKOB, T MMEIOTCS NMPOMBIUUICHHbIC NMPEANpPHATHAS, BOMb-
10€ HACCIICHMC, IycTasi CeTh XCJIC3HBIX M aBTOMOOMJIBHLIX HOPOT,
pa3paboTKa MecTOPOXISHMI CTOUT AcLIEBNic U TPeOOBAHHUsA K ChIPBIO
OyayT 3HAYMTENbHO OoJice HHU3KMMH, YeM IJIs1 BHOBb OTKPBLITBIX Me-
CTOPOXIACHMI B YOANEHHBIX TPYAHONOCTYIHBIX HEOOXHUTBIX 0bNIacTsIX,
"Hanipumep B LlenTpansHoyt Cubupu, B I'mManasax, Ha AJsiCke W Ha
OPYTHX MOAOOHLIX TEPPHTOPHSIX.

Tak, B cTapbiX FOPHOPYAHbIX paliOHaX BIIOJNHE BBITOLAHO paspa-
BaTLIBATL MCIKHE MECTOPOXISHMS 30/0Ta C CONECpXaHMeM ero BCEro
|—2 r/T U Maccoii riepBble COTHU KunorpamMMoB. JInst HeOOXMTBIX Tep-
PUTOPHI 3TH YCIIOBHSI COBEPUICHHO HenpuemeMsl. s HUX HYXHBI
00LCKTBI, B KOTOPBIX HAXOOMUTCS MHOIO TOHH 30JI0TA B PydaX ¢ KOH-
ueHTpaumed Au 6onee 10 r/T.



Tabnuira |

HPHHEPHLIE MHHHMAa/1bHBIE NPpOMBIIJIEHHBIE KOHIHIHH
A8 KOpeHHLBIX PYJHBIX MEE'Tﬂ]JﬂHﬂEHHﬁ

MeTauisl Turnrsie nipegcrasuresu | MunvMmaneisie | MuMansHoe
3allachl, T coflepKaHHe
MeTauia, %
YepHele Henezo, Maprasell CoTHM ThICSU 20—25
[[BeTHBIC Meny, cBHHELL, [HHK, ThICTUH — JeCATKH 0,4—1
HUKENh THICAY
Pemae Bonsdpam, MomubaeH, JIlecaTku — COTHHM 0,1—0,2
OJIOBO, PTYTb
PamoakTUBHLIE Ypau, Topui To we 0,05—0,1
BiiaroponHsie 30/10TO, MUIaTHHA Kinorpammel 0,0005
Tabnuua 2

O0BbeM ropHoH Nopoabl, cofepkamme paccesHHbBIA META/VI B KOJIHYECTBE,
pPaBHOM 3amacam MecropoxaeHuil Mupa (mo B.H. CmupHoBy)

Merat Knapk | Komvyectso | MupoBbie 3ariachl O6weM ropHoii
METaLIa, MeTaJLla, ThIC, ropos! (B KM
THIC. TOHH TOHH colepxanicu
COOTBETCTBYIOILECE
KOITHYECTBO
METa/lIA)
Bamamt 0,02 500 50 0,1
Onoso 0,008 200 5300 26,5
Huxens 0,02 500 20000 40
Monub nen 0,001 25 5000 200
YpaH 0,0004 10 2000 200
[ Tvmx 0,02 500 100000 200
Me b 0,01 250 200000 800
Crurel 0,0016 40 60000 1500
TaGnuua 3

CooTHOIEHHE PYIHLIX MECTOPOXKICHHA pasIHYHoM KpynHocTH (o A.ConoBoBy)

MecTopoxaeHus OTtHocUTeNbHOE CooTHomeHue, 3anacel, %
COOTHOINIECHUE %o

Kpyrmrie 1 0,25 46

Cpemie 7 1,75 32

Menxkue 49 12,25 22

Pynouposenenms 343 85,75 -




Pa3sBuTHEe LMBWINA3ALMK CONPOBOXAaNoCh HEYKIIOHHBIM POCTOM
norpebieHus MOJIe3HBIX UCKOMAEeMBbIX M TIOCTOSIHHBIM BOB/ICYCHHEM B
XO35IHCTBEHHBIH 060POT BCE HOBBIX M HOBHIX ero BULOB. [loTpebHOCT
BO BCE BO3DPACTAIOLIMX KOMUYECTBAX MHOTMX METAJUIOB (MENH, CBUH-
Lla, OJIOBa, 30JI0Ta, cepebpa U Ap.) IpuBeia K TOMY, YTO CO BPEMEHEM
cTany pa3pabaThiBaTh MECTOPOXIeHMs ¢ Gonee OGeQHBIMHM pyNaMH C
HU3KMMH CONEPXaHUAMM 3THX 3JIEMEHTOB, HO 0bJafarouux 6oMbIIH-
MM MaccaMM pya (3amacaMu).

B Tabnuue 1 mpuBeleHBE OPHEHTUPOBOYHBIE NAaHHBIE O COBpE-
MEeHHBIX MHHHMMAJIBHBIX 3aracax M COOepXaHHAX IMOJNE3HBIX 3JIEMCH-
TOB B pyiax AJisi Haubonee pacrpoCTPaHEHHBIX THUIIOB MECTOPOXKIC-
Huit. 3 3TOM Tabnuuel clIeoyeT, YTO NPOMBILJICHHBIE MECTOPOXKIC-
HMS SIBIISIIOTCA aHOMAJIbHBIMM KOHLIEHTPALMAMM LECHHBIX 3JIEMEHTOB
B NOpOJax,B HAECSTKH ¥ COTHM pa3 NPEBOCXOIAIIME HX K/TapKOBbIE
comepxaHus. Ilpocredine pacyeThl MOKA3hIBAKOT (rabn. 2, 3), 4TO
OCHOBHAS MACCA METAJUIOB HaXONMTCS B 36MHOM KOpe B pacCe€AHHOM
COCTOSIHHH.



UCTOPUSA NI'OPHOPYIHOI'O ITPOU3BO/ICTBA

HeBo3MOXHO MepeolieHUTh PONb ITOJIE3HBIX MCKOTAeMbIX B CTa-
HOBJICHHH LMBHIM3aUMH. AMepMKaHCKUHM 3THonor lenpu Jlowmc
Mopran nucan, 4TO ¢ TOrO MOMEHTa, KOIa BapBap Hay4yuics Mnosy-
4YaTh ¥ MPUMEHSITE METAJUI, MMEHHO TOTA NeBSITh NeCAThIX OopLOBI 3a
UMBIWIM3aLHIO OpUI0 BRIMrpaHo. Mcnonp3oBaHue MeTaia CTUMYIM-
POBAJIO pa3BUTHE 3eMIIEHENHs, CTPOMUTEIBECTBA, peMecell, BOEHHOIo
Inena ¥ KynbTyphl, criocobcTBOBano OypHOMY CONHaJIBHOMY TIpOrpec-
cy. He cnyyaiiHo nepBble rocynapcTBa Ha 3eMJIe BO3ZHMKIU B 3TIOXY
PaHHEro MeTauia.

Brinaromuiics pycckmi ucropuk, reorpad u stHonor JI.H.[y-
MUJIEB NMPHLIET K BBEIBOAY O HepasphIBHOM CBA3U UCTOPMM JIIONCH H
UCTOPHH TNPHPONLI, MOHHMAs NOA 3TUM POJib KIMMaTa, JaHaadra U
NMPUPOOHLIX PECYPCOB B CO3JaHUU YCTOWYHMBLIX, ECTECTBEHHO (POpMH-
PYIOLLUXCA KOJUICKTHBOB JIIOOEH, TaK HAa3bIBAeMbIX 3THOCOB.

B McTOpMM rOPHOPYIHOIrO NMPOU3BOACTBA, KAK U B MCTOPMM LIU-
BIWIH3ALHMHM, MOXHO YCJIOBHO BBIICIMTDL YETHIpE OCHOBHBIX NMEpHoIa:
OpeBHEMIIMH (Do X B. N0 H.3.); apeBHUM (o I B.H.3.); cpeaHeBeKo-
Bb1# (mo XVIII B.); 1 HOBBIN, B KOTOPOM MBI M celyac XKHBEM.

JpeBuedMiA nepuons yXxoouT CBOMMHU KOPHSMM HENOCPENCTBEH-
HO K MCTOKaM 3apOoXIEHUS YeNnoBeyecTBa. BTO UCKIMIOYUTENBHO MJTH-
TEJIbHBIM OTPE30K MCTOPHMM, KOIHa YEeNIOBEK TOJILKO AENiall INepBbIc
poOKue wark B NO3HAHUM M OCBOGHHMM OKpyXaloliero mupa. [To He-
KOTOPBIM OLEHKAM MNEepHOon AJIMICS HECKOJIBKO COTeH THICSIY JIET, B
TCYCHHE KOTOPBIX YeloBeyecKoe OOLUECTBO MpeTeprieNio aBa 3Talla
CBOETO pa3BUTHSA, TOJYYMBLIMX HA3BAHHE KAMEHHBIM M GPOH30BBIM
Beka. ObparuTe BHUMaHMe, JaXe B IMEPHONU3ALMNMU 3aI0KEeHa uaes 06
OTIpeAe/IAI0LEeN PONH IMOJNIE3HBIX HCKOTACMBIX.

KaMeHHBIN Bek Haubonee nponoxurenbubiii. Ha ero gomio
npuxonuTcsa Gonee 99% Bcedl MCTOPMM YeNOBEYECTBA — OT IMEPBhIX
CBeIleHMH o apeBHeHwux rwemeHax (800 Twic. et 0o H. 3.) IO NOIB-
NneHus: B obuxone moned rpeaMeToB M3 Menu (8—4 TeicgyeneTus mo
H.3.). KaMeHHBIN BEK HEONHOPOIEH U, B CBOIO OYEpEib, Pa3fe/sieTcCs
Ha TPM YaCTH: CaMYIO IPEBHIOK — TIANICOJINT; CPEOAHIOI0 — ME30JIUT; U
IO30HIOK — HEOJIHUT.
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[Taneoaum npopomxancs go 10-ro TeicsyeneTus 10 H.3. JKU3HB
IPEBHCHUILICTO YeJIoBeKa ObLla COBEPLUCHHO HEOTAEMMA OT OKPYXalo-
e npuponsl. Ha 3TOH NPUMUTHBHOM CTYNIEHHM OH HMCIONb30BAN
TBEpPAbIC NMOPOAbl — KPEeMEHb, KBApLUMUT, 0O6CHIHAH, U3roTaBNMBas U3
HUX HOXM M ckpebku. [IpupoaHblii KaMeHb TONbkO 066uMBaiCcs OO
HYXXHBIX dopM, HO He wnudosancs. Jns XUIML MCIIONb30BANIUCH
neuwepsl. PaHHMH obuTaTtens 3eMIM XU CTadHbIM 06pa30OM B TEILTbIX
KpasiX, MPOMDILUISAS OXOTOH HAa MEJIKMX 3BCpeid, NMTHL M NPECMBIKAIO-
LIUXCsl, U cobupan cbenobHble pacTeHMS.

B me3o0aume (10—6-¢ ThicsueneTHe no H.3.) 06pa3 XHU3HHU TIEPBO-
OBITHOTO YCNOBEKa CYLICCTBEHHO H3MeHWicsi. Ha cMmeHy HeaHzmep-
TaIbLY IMPHLUCT YEJIOBEK COBpeMeHHOro Buaa. Ctamo cCMEHWIOCH po-
[NOBOM OOLIMHONM, PEe3Ko YNy4ylWiIach TeXHMKa obpaboTKH KaMHi,
MosIBUJIOCh UCKyccTBO. Co3al0TCsi HOBbIE BBl KAMEHHLIX OPYIUH —
MUKPOJIMTBI — 320CTPEHHbIC KAMEHHbIE IJIACTHHKM, MCITOJIb3yEMBIE B
KaucCTBC PEXYLUMX 3JICMEHTOB B HOXaX M A1 HAKOHSYHUKOB CTPeJ U
KOIUM.

Yenosek HaUMHAET CTPOMTL XHAMILUA M3 KaMHS M aepesa. B ne-
Lucpax nosiBMsiCTCsl HAaCKalibHasl XUBONKCch. B peyHbIX neckax cobu-
paloTcsl 30JI0TLIE CAMOPOAKM ANSl YKpAILICHHIA.

Heoaum (6—4-c¢ TeicsSYeneTHE OO0 H.3.) OTMEYEH TLUATEbHOM
LNHM(POBKOH M AaXe NOJIMPOBKON KAMEHHBIX M3NENUH, LLIMPOKUM pas-
BUTHCM KCPAMMYECKOro TNpPOM3BOACTBa, OOYCTPOMCTBOM NepBOOLIT-
HBIX CTOSIHOK, U3TOTOBJICHHUEM MPOCTLIX YKPALIGHWI U3 30/10Ta, KaM-
HEeH U KepaMHUKH.

bpoHzoBbl Bek (4—I1-e ThicAYENETHE OO H.3.) HAYMHAICH C
MCIIOJIL30BAHHM A YE€JIOBEKOM CAMOPOAHOM MEAM, KOTOPYIO OH HAaXOMuJ
B 30HAX OKHMCJIEHMsI CYIbQUAHBIX MECTOpPOXKISHMH. Menp nerko xosa-
Nnach M M3 HEC MU3rOTABJIMBAIKUCE pa3zHOOOpasHble NMpeaMeTsl OpiTa —
YaliM, YKpalueHUs U pyuTyalibHble M3nenusi. Ho oHa oyeHb MArkas u
HC rogHa sl CEJIbCKOXO3AMCTBEHHBIX OpyaHui 1 opyxusi. HoBbIM 3Ta-
MOM B 3BOJIIOLIMM 0DLUECTBA SIBUJIOCH OTKPbITHE CIUIABOB MEIM C ONO-
BOM, CBMHLIOM, CYPBMOH M cepeOpoM, KOTOpEI€ CTaNW Ha3bIBaTh
OPOH30i4; B OTJIMYME OT YHMCTOM MeAW OHM ObLIM MPOYHBIMM, HO TaK
Xe,KakK ¥ Melb, KOBKMMH.

Oyary UMBHIM3ALMU KOHLEHTPHPOBAJIHCH HE TOJNLKO B Bnaro-
MPUSITHBIX JAHAWAPTHO-KIUMATHYECKAX 30HAX 3€MJIM, HO M BOIU3M
MCTOYHMKOB MOJIYYCHHS BAXKHBIX AJISI Pa3BUTHUSI 0OLUIECTBA MUHEDPA b-
HbIX pecypcoB. PaHHSIS MCTOPHS YEJIOBEYECTBA TECHO CBSI3aHA ¢ HAM-
boJsiec pacnpoCTpAaHEHHBIMHU U JICTKO NOCTYTIHBIMM BHIAMH MOJC3HbBIX
HckonacMmpix. EcTecTBEHHO, YTO caMbIM NepBbIM U3 HHUX ObIT TBEp-
Abld KamMeHb. [ToyTH B 3T0 Xe BpeMsl APEBHUC NIOAM CTATIH UCITONb30-
BATL OJ51 YKPALUCHWU W PUTYAUTLHBLIX MPEAMETOB 30/I0TO M OPAarolcH-
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Hble L[BETHBIE KaMHM (M3yMPpYIbl, TOPHBIH XpycTans # Ap.). Ux Haxo-
WM B INeCcKaxX M rajiedHMKax B pedyHbIX gonuHax. M3secTHo, 4To Bee
pexi EBponrpl, JlatTuHcKoM AMepMKu, AQpPHUKH M A3HHM B TEYCHHEC
MHOTMX ThHICSYENEeTHH ObUIMA 30NIOTOHOCHBIMH. MHOIME N3 HUX MCTO-
ILMJIMCh TOJIBKO B CpEIHUE BeEKa.

Tax 4To XaMeHb B pOpPME OCTPOYIOJIBHOIO 1LUeOHSI ¥ OKPYITIOH
rajnbKy, a TaKKe 30JI0TO B BHE CAaMOPOOKOB H TMEcKa YacTo BCTpeva-
JTUCH B JOJIMHAX KPYMHBIX peK.

[Ba OpyrMx BHOA MOJIC3HBIX MCKOMACMBIX — MEIb MU XCJIE30 —
TalcKe OBUIM JIerKO JOCTYMHEI ApeBHUM monsMm. [Ipexne Bcero Ha
MOBEPXHOCTH B 30HAX OKMCJEHHMs BCeraa BCTpcYalachk XMMMYECKH
yyucTasg Menb, a B 00JIOTAX M O3epax LUMPOKO pacrpoCcTpaHEHbl OKHC-
MBI Xeme3a, COCTOALME U3 OKPYMIBIX LIAPHKOB M HA3bIBaEMBIC NO3TO-
My 0000BLIE pyOBI.

Mens cauiukoM MIrkuit Metaut. Ee cHayana xoBanu, a NoToM B
HeOONMBIMX sIMaX ¢ NMPUMEHEHHEeM JpeBecHOro ymisi raswin. Ciy-
yaliHO, KOTraa B MEIHOW pyae oKa3anach 3Ha4YMUTeJIbHas IMPUMCCh OJlo-
Ba, ApEBHUE METAJUIYPIH BBIIVIABM/IHM OpOH3Y. 3aTeM yXe€ CTaIM CO3-
HATENbHO JOOABNATH K MEOH APYTHE 3NEMEHThl M NONAy4YaTh NPOYHBIN
U Nerko nopmamommmcs obpaborke marepual. bpoHsa 6biyla AOPOTrUM
MeramoM. OHa UCTIONB30BAIach MPEUMYILLIESCTBEHHO OJisI U3TOTORBNC-
HHA OpYXMsl, OPYAMH Tpyaa, yKpalueHMH ¥ Ap. BO3HUKIH LICHTPBI
MEIHOPYOHOM AeATEJIbHOCTH, COBIAJAIOLIHC C LICHTPaMM CO30aBaB-
LIUXCS B 3TO BpPeMs NEPBLIX KPYNMHBIX rocynapcTs (bacceiH Dreicko-
ro Mopst, Manas Asus, cpeaHee TeyeHue p. AHuswl B Kutae u op.).

OcofGeHHo OypHOE pa3sBUTHEC LMBMUIM3ALMM B OpPOH30BLIM BEK
Hayanoch B crpaHax CpeausemHoMopbsi — I'peuuu, Pume u Erunre.
Haubonee neduuuTHBEIM chlpbeM ObIO onoBo. M3BecTHO, 4TO €ero
pobwiBany B I'peunyn B Xpu3seiickoil ponuHe (ropoa Hdeabdnl). HYacTh
ONOBA NOCTYMaNna ¢ ATICHHUHCKOIO INMOJYyoCTPOBAa U JaXe M3 AHTITHUH
(paiion KopHrysmnna). C Menso npobnem Ob1510 MeHbLie. OHa nobniBa-
Jach Bo Bcex crpaHax CepepHoro CpeauseMHOMOpBsi. 30J0TO MNpo-
MBIBAIM M3 IMECKOB OOJIBLIMHCTBA PeK U J0ObIBATIM U3 KBAPLICBBIX JKUJ]
B ropax loro-pocroyHou ['peunu u B KantabepuiickKux ropax Ha cese-
po-3anane Mcnanuu.

Ipesnni mepyon (X B. N0 H.3. — [ B. H.3.) 3HAMEHYETC KOPCH-
HBIM TEepesIoOMOM B YKiaae XHU3HHM. AKTHBHO pa3BHBacTcs padoBna-
nenbyeckoe oOLIeCTBO, BO3HHMKAIOT NMEpBLIC pecnyONMKM, CHayala B
I'penyu, a 3areM U B Pume. 3aMeHa B OCHOBHOM CTPYKTYpE XO3sUCT-
BEHHOYO IIPOM3BOJACTBA HOPOrod OpOH3BI ACLUCBLIM XEJE30M PE3KO
TIOBBLICHIO ero 3P PMEeKTUBHOCTS.

Ocob6eHHO aKTMBHO Pa3BUBAJIOCh CENILCKOC XO35UCTBO, B XO35M-
CTBEHHBI! 060pOT 6BLIM BOBNCYCHBI OOIIMPHBIC 3eMENbHbIC Yroabsi. B
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pesynsTare OTMCYEH Pe3KHMH CKAYOK B YBEIHYEHHH HApONOHAacele-
HUS, npuxonuBlIKiics Ha nepuon IX—VIII B. no H.3., Bo3pocna npo-
AOJKMTEIBHOCTD XU3HU. Havyanacke MHTEeHCUBHASA KOJOHM3ALMS IIPH-
MpIKalowux K I'peuuu HapomoB. DKCMAaHCHUS B OCHOBHOM pa3BHBa-
nack B ABYX HanpasineHusax: 3anamHoM (Mranus, Cuuwmua, IOxmas
®panuus, Mcnanus) 1 ceBepo-BOCTOYHOM (CeBep Brefickoro Mopsi 1
BeCh BacceitH YepHoro Mopst). 3ToMy crioco6CcTBOBANO CO30aHHeE ITeH-
TEKOHTCPBI — 50-BECENBbHOIO MOIIHOro Kopabns, OCHAIIEHHOTO Xe-
JIC3HBIM CHapsiXeHueM (TMMKM, cTpensl, Oarphi, XpIOKH, CEKHUPHI,
MeYH, KOJBYYTH U Op.).

Hayanace smoxa, Xorga LapCKHMM META/UIOM cTaio xeneso. KTo
MOT CHaOAMTb CBOMX BOMHOB XeJIe3HBIM OpYXHEM, TOT M Mobexnaan.
Ilpmn umapckoM aBope co3alOTCA cnelHaibHbie KY3SHHULBI 110 U3TOTOB-
NeHHIO opyXxusd. Llenrie Hapoobl U MHOTHE TUIEMEHa CIICHHAJIU3HPY-
JOTCSI B FTOPHOPYOHOM M METAUTYpruYyeckomM pemeciie. B Manoit Asuu
TaKMM HapoaoM ObUIH XMBUIKE Ha ¥0XHOM nobepexve YepHoro mops
XauOkl.

B EBpornie ocBoeHMe XeNe30pyAHBIX MECTOPOXICHH M, BHITUIABKY
METa1a M M3TOTOBJICHHME OPYXHA M TNpPeAMETOB ObITA CBA3HIBAIOT C
IUICMEHAMH KeJbTOB (TaK HasbiBaeMasl JIaTeHCKast KyabsTypa). KensTe
yrpoxanu naxe puMmisiHaMm. B 390 r. o H.3. OHM pa3rpOMHIM COpPOKa-
TBICSAYHYIO PUMCKYIO apMHI0 B 40 KM ceBepHee Puma, B3sUIM M pasrpa-
6unu ropox. -

KenpTel noObiBaNnM OKCHAHBIE PYNbl, ITTABHBIM 00pa3oM reMaTuT
¥ IMMOHHT. CBOM yKpeIUICHHbIE TNOCEeNIeHUs OHM pacronarany Bonu-
3H MecTopoxXacHHMH. CaMO IUIaBHIIBHOE NMMPOM3BOACTBO IPEACTABISIO
cobol OKpyrnoe, MOoYTH B YENIOBEYECKHMM POCT IYCTOTENOE COOpYXKe-
HHEe, C OTBEpCTHSIMM BBEepXy M BHH3y. Ha gHO 3TOro coopyxeHmus
IOMeELLANCA OPEeBECHBIN YIoJb, a BhILIE — MHOTIOCNONHOE YepenoBa-
HHMC YIS M pyAdbl. 3aTEM BCE 3TO NOMXKHIaNoCh, a Yepe3 HIDKHEe OT-
BEPCTHE C TNOMOMIBIO OOBIYHBIX HOXHBIX MEXOB 3aAVBANCA BO3AYX.
[locne BbIrOpaHMsl YINIsi M IUIARJIEHMS pYAbl B TIEYH OCTABAICSH KYCOK
MeTaUla, MTPOHH3aHHLIA LUTAKOM (CMech Nopoabl C 30J10H), KOTOPHBI#
Ha3bIBAIM KpHLEM, pasMepoM ¢ 6onpuioi apOy3, KOTOpBIM Ky3HeEIl
MOJIOTOM 060MBaN, yoansas LuiaK M TPHAABal BhITUTABICHHOMY XeJe-
3y dopmMmy Byayumiero usnenus.

OkcnaHcus ['peuwy npecnenoBaia Lelb NpexXae BCero noxyye-
Hus 30710Ta M cepebpa, onMoBa,” MEIU M Xelesa, a TAKKe NMpoJOBOJICT-
Busi U pabos. [loxonel Ha BOCTOK 3a 30/IOTBIM PYHOM COIPOBOXOA-
Juck ocBoeHueM YepHoMoOpckoro facceiiHa, CO3laHMEM YKDEIJICH-
HBbIX nocesieHUH (Tuna XcepcoHeca), OpraHM3alMil JOOLIYM 30JI0Ta U3
pedHBIX neckoB bacceitHa p. PuoH M XenesHbix pyn KepuyeHckoro
MOJIYOCTPOBA. |
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BBeneHue B XO3SIMCTBEHHbLIM OOOPOT XENEe3HbIX M3OENUM, aK-
THUBHOE COBEpPLICHCTBOBAHWE TEXHOJIOTHUM MONYy4YeHUs1 6poH3bl, 06u-
JIMe 30J10Ta U cepebpa YCKOPHUIO COLIMATIBHOE, TIOJIMTHYECKOE U KYNb-
TYPHOE pa3BUTHUE YyeloBedeckoro obuecrpa. Co3nal0Tcsd MOLUHLIC
LHeHTPbl MHpoBOM uuBUNIM3auMu. Haubonee rpaHaMO3HBIM IO Mac-
ITabaM M IOCNEACTBHSAM C HAaYaJoM KeJle3HOro BekKa crajl opMHpo-
BaThcH 3ananHo-Esponeiickuit ueHTp. B Teyenue | TricayeneTus oo
H.3. 3J€Ch BOSHHKAJIH, PACUBETANIM U PYLUWIMCDL AECATKHU 2PeMEPHBIX
rocygapcTB. Ha ux 6ase BBIKpHCTAJUTM30BAJIach OOHA M3 BbicOYaM1LUHMX
KYJbTYpP YE€JIOBeYEeCTBA — AHTHYHAS. |

B paMkax aHTHYHOM KyJNbTYpPhl Pa3BMBAJIMCh M OCHOBBI €CTECT-
BO3HAHHUS, B TOM YMCJIE U 3aYaTKH YYEHHS O NOJE3HbIX MCKOIACMBbIX.
[lepBrie cBeoeHHS O MHUHEPAIbHBLIX GOrarcTBax Mbl HAaXOOHM B TO-
aMmax ['omepa u Jlykpeuusi u B Tpynax Apucroress, Teodpacra, Ilnu-
HUus Crapuiero 4 Ap. B HUX npuBegeHBl OOCTATOYHO OOBLEKTHUBHBLIC
IMIHUpHYECKHE cBeleHUsd Oonee yeM o 670 MMHEpaNbHBIX BELISCTB.
Cpenu npencraBleHHH O NMPOMCXOXAEHUM MHpa, B TOM YHUCIE ¥ MM-
HepanbHOro, npeobnagany nBa HanpasieHusi. OOHO NMpUAABAIO OTI-
pelensiollee 3Ha4YeHUE BOAe, KaK CO3HIAIOLIEeMY M npeobpasyloleMy
MUp Havany (dunocod Panec), a gpyroe — ocoboit cybCcTaHUMM, KOC-
MHMYECKOMY OTHIO, 3anofiHsoweMmy Bechk MHUp (punocod [epaxiur,
AHakcarop).

HUMeHHO oT ApeBHerpeyeckux ¢unocodos BeayT Hayano obe re-
HEepalbHbIC JIMHMM B Pa3sBUTHM HaykK o 3emie, bopbba KOTOpBIX H
rpeoonpeaesmia ycrnexu B co3JaHHMHM HaydyHOM KapTHHbI mupa. [lo
vMeHH bora Mopen HenrTyHa nepBoe HanpaBlneHHE INONYYUIIO HaA3Ba-
HUe “HeNnTYHU3M”, a B YecTh 6ora noazemHoro orHs [Inyroxa Bropoe
HATNpaBICHUE CTANU HA3bIBATh “TUIYTOHMU3MOM”.

B aHTHYHYIO 3MOXy OOHOM M3 BaXXHEHIUMX MNPEAnOCbLIOK AN
pacLBeTa BO3HMKAIOLIMX NOCYyJapcTB ObLIO HAIMYHME HA MX TEPPUTO-
PHUH MECTOPOXIECHHUH MOJNIE3HBIX UCKOMNaeMEBIX. B ¢BsI3M ¢ 3TUM 34 06-
najaHue MUHEPAJIbHBIMM PEeCypCaMH BEJIUCH NOCTOSHHBIC JTOKAIBHBIC
BoMHbl. Tak, b.M.Pebpuxk (1984 r.) orMeyaer HEKOTOpPLIE M3 ITUX
BOMH: “...aduHsAHe InUTEeNbHOE BpeMs Benu 6opuby ¢ dacocuamMu 3a
(pakmiickvie 3070ThIe PYNHUKU, JaKeNeMOHsIHE ¢ apUHIHAMH — 34
obnananue JaBpUUCKUMU cepeOpsaHBIMHA paspaboTKaMM, MaKEOOHSIHE
C rpekaMu — 3a PpakMMCKHMEC 30JIOTOHOCHBIE TMPHMMCKH, PUMIISIHE C
KapdareHsiHaMu — 32 6orateie uGEepHiicKe MECCTOPOXAEHUI cepeb-
pa, 3010Ta, MeOu; MakeOOHCKUHN uapbs @UNMII ¢ NepraMcKUM LiapeM
ATTanioM — 3a nepraMckHe IMPHMCKH ™.

bypHo pasBuBaBlueecs B rocygapcTBax Cpeau3eMHOMOPbS Iop-
HOe 1eso TpeboBasio BCce BO3PACTAIOLIMX KOJIHWYECTB APEBECHOIO YIJIsl.
B cBsi3M ¢ 3TUM B pailoHax pa3paboTKM MeOHbBIX, XEJIE3HBIX, OJIOBSIH-
HBIX M CBMHUOBBIX MCCTOPOXIEHHI MHTEHCHBHO BBRIpYOANHCH Meca |
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MocJIe UX MCYE3HOBEHMS PYIOHBIH mpoMbicen mnpekpawaicd. [Togob-
Has CUTyalLMs PeryasipHO CKNaAblBajlaCh Ha MEIHBIX PYIHMKaxX o.
Kunp, rae npuMEpHO OBAXALI B KAXIOM CTOJISTHM MOJHOCTBIO YHUY-
TOXAJICSI JIEC, XKM3HE 3aMHpaia, peMECIIEHHUKU M N'OPHSIKY pasbes3xa-
JMUCH MO OPYTUM CTpPaHaM M BO3BpalllaJIMCh TOJIBKO ITOC/IE TOIO, Kak
neca CHOBa BoccTaHaBnuBanuch. Ha o. Dnwba neca ObicTpo GBUTH CcBe-
OEHBI U XKEJE3HYIO pydy BO3WIM IS BRITUIABNeHUA Metawa B Mra-
NUI0.

Apxue, ycToluuBbie U pasHOOOpasHbIe KpacKu, KOTOphIE COXpa-
HUIUCL BO (pecKax, ACKOPATUBHBIX IpenMeTax ObITa aHTHYHOIO
MHMpa MMENM NPUPONHYID MHUHEpPANbHYIO OCHOBY. M3 HuUX rmaBHBIM
KOMITIOHEHTOM SIDKOM KpacHOM KpackKd Obin cynbdua pTYTM — KMHO-
Bapb. B kayecTtBe no6aBoK Mcnonb3oBaics OOLIKHOBEHHBIH MeEN M
OKHCHBI Xene3a. CHHUE KpacKH U3TOTABNMBANIM U3 MHHEpAIa 1a3ypu-
Ta, 3CJCHYIO — U3 MAJIaxyTa, XENTYIO — U3 CMECH SIPKOTO KMPIUYHO-
KPaCHOIo CBMHLUOBOIO CYpPHKa C JTJMMOHHO-XEJTOM BHCMYTOBOMH OX-
poM, benylo — U3 caMbIX pa3HOOOPAa3HBIX KOMIIOHEHTOB, MENa, TUIICA,
M3BECTH, OeNoM IMHHBI, CBMHUOBEIX Oenmn. Bce MHorootpasue or-
TEHKOB, TOHOB M INOJYTOHOB IONyYaJid, CMELUMBad B PasIUM4YHOM IpO-
MOPUHMH OCHOBHBIE MHIPEOUSHTBI MUHEPATBLHBIX KPacoK.

3aBsepluasi pacCMOTPEHME XKEJES3HOIO BeKa M B LIeJIOM IpPEBHEro
rnepuoga B UCTOPHH NOPHOPYAHOTO NMPOMU3BOACTBA, MOXHO OTMETHTD,
4TO K Ha4yajly HOBOM 3pPbI YENOBEYECTBO OCBOMJIO IMOJYYEHHE 30/10TA,
cepebpa, mMenu, 6poH3BI, CBMHIA, Xele3a; 3HANO U MOJb30BANIOCH
IIMPOKUM HabOpOM LIBETHLIX AparoueHHBIX M NMONYAPAaroLeHHbIX KaM-
Hel (araTaMu, TOrNasaMM, TOPHBIM XpycTajeM, OUpIo30H, MaTaXxuToM
M MHOTHMMM JPYTHMH).

CpenneBeKoOBBIH NEpHOA OXBATHLIBAET NPOMEXYTOK BPEMEHH, B
TEYEHHUE KOTOPOTO OBUIH 3aJI0XKEHB! OCHOBBLI PYJHOM IE€OJIOTHU U CO3-
JaH4-rOpHOPYIHAasd MPOMBILIEHHOCTE. OH OTYETIMBO pasfesisgeTcs Ha
TpM 3Tana: paHHee cpenHeBekoBbe ([—XV Beka), snoxa Bospoxae-
HUst (XV—cepeguna XVIII B.) u nosnuee cpenHeBeKoBbe (cepenquHa
XVIlI—cepeauna XIX B.).

PaHHCce CpedHEeBEKOBbE XapaKTCPHU3YeTCsl CradoM B TEM-
nax 3BONIOLMM OOLUCCTBA, 3aCTOEM B Pa3BUTHM TOPHOPYOHOM NEsi-
TeNbHOCTH. B Teyenue nmouty 150 ner He OBUIO KapAMHAILHO HOBBIX
u300peTeHUM; MacliTabbl pa3paboTKM M3BECTHBLIX MECTOPOXICHUM
CYLUSCTBEHHO HE MeHSIHCh. OTMEYaeTCsl TONBKO HEKOTOPLIM NpU-
POCT NMPOAYKLIMK NMOPHONO Aefa 3a CYeT BOBJIEYCHHS B NMPOM3BONCTBO
HOBBIX PYOHBIX 00beKTOB Ha ceBepe B CkaHouHaBuM, Ha KaBkase, B
CpenHeit A3un U Ha Ypale.

Kax Mbl yXe oTMevanu, B JpeBHHA NMEPUON M IOYTH B TCYCHUC
BCETO PAHHETO CPEAHEBEKOBbS UCIIONBL30BAIaCh ONHOCTANMMHAS Nps-
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Masi TEXHOJIOTHS MONYYCHMUS M3 PyAbl Xene3a, TaK Ha3biBACMOHM KpH-
usl. CreaylomyMM KpymHbIM LUATOM B pasBUTHH MATCpHUAILHOIO Mpo-
uaBoncTsa, npuxoauswemesi Ha XIV—XV B., ABUJIOCh TMOJY4YCHHE
JIUTCHHOro yyryHa, nurteitHoi 6ponsbl. [Ipu mociaenyowem nepe-
NNABNEHWU YYTYHA B IMPUMCYTCTBMH BO3AYXa CTAIM MPOU3BOANTDL CTalb.
Bce 3TH HOBUIECTBA cOCOOCTBOBANM 3aMCHE KAMCHHDLIX A4¢p Ha 4y-
[YHHBIC, U3TOTOBJIEHMIO JIMTEHHBIX NYLICK ¥ MAacChl JIUTHIX U3ACIHMH
wist 6eiTa. B apcenanax anrnuitckoro kopons I'enpuxa VIII B Tayspe
Haxonunock 64 6poH30BLIX M 351 YYTyHHBIX MyLUIEK, a TAKXKE Npyroro
BOOPYXKESHUS, JOCTATOYHOIrO ISl OCHALIEHUS OTPOMHOM 1O TEM BpC-
MeHaM apMuM u3 44500 yenosek.

[paHHLBl ApeBHEro U CPCAHCBCKOBOTO NEPUOAOB CYLUSCTBEHHO
pa3NMyYaloTcd IS KPYMHEHIUMX PErMOHANbHBIX LEHTPOB MHPOBOH
uvBwMsaumy. B Kurae B ['yaHBYKYHCKOM JONHMHE — OAHOH M3 KO-
nbibeneit KuTalcKol HALMM, a TAKKe B NPOBMHLMH XyOed Hayano
CpelHEeBEKOBbS HECKONLKO CMellaeTcsi B mepBble Beka H.3. OOHapy-
XEHHBIC OCTATKM APEBHUX PYAHMKOB TOHIMMLIOH, pa3pabaTbiBaB-
lpecs npoTspkeHHbI nepuoa X1 B. 1o H.3. — Il B.H.3., yKa3bIBalOT
HA BBICOKYIO [UISl APEBHUX PYNOKOMNOB TCXHHUKY I'COJIOTOPAa3BEAOTHbIX
pabor. OHM CO30ANH CUCTEMY OTKAYKH MON3EMHbLIX BOA M Yrayons-
JTUCH TOpPHBEIMHA BhipaboTkaMu 00 TMyouHbI 60 M.

OTcyTcTBME B 3aMCTHBIX KOJMYCCTBAaX XE/NC3HBIX MPeIMCTOB
ObITa M MPOM3BOLACTBA, a TAKKE NMpeobnaganue OpyXusi, UITOTOBJICH-
HOTro U3 GpOH3bI, YKA3BIBAKOT HA TO, YTO XCJIE3HBIM BCK 34CCH CYLLCCT-
BEHHO COBNAJ C PAHHUM CPEAHCBEKOBbLCM M NMPUXOAHUTCS HA Ha4yalo
HallleH 3phI.

Onoxa Bospoxcdenus, npuxoasiuascs Ha cepeauHy XIV — cepe-
avHy XVIII B. xapaxrepHa ans 3anangHo-EBponeicKoro UeHTpa M-
Bunu3amuu. C Hell cBsi3aH OoYepeIHOH HWHTEIUICKTYAIbHBIM BCIUICCK.
Co30aloTcsi HOBbIE M pacLUMPSAIOTCS CTapble ropoja, BOZHUKAIOT M3-
BECTHbLIC ApXWUTEKTYPHBbIE CTUIM — peHeccaHC Y GapoOKKO, MOLIHOC
pa3BuTHe monyvaer KysHuua Epponsl B PynHpix ropax (CakcoHckuc
Anenel), cHaOXaBLuasi BCe CTPAHbl 3TOMO PCIMOHA TAKHM ChIPhCM Kak
cepebpo, CBHHELl, OJIOBO, XEJIe30, MeOb M PasHOOOpPasHBIC KPACKH.
MosBnsiorcs nepBbic HaydYHBIE UIEH O pyaoodpasosaHuu. C 3MOXOH
Bo3poxnecHus cBsi3aHA ACATENbHOCTbL KPYMHEHLICIO reosiora-pyaHu-
Ka, cosparens YVYCHUS O PYAHBIX MCCTOPOXACHMAX U MCTAIYPIUH
[eopruss Bayspa (Arpuxonsi) (1494—1555 rr.). Bpay no obpasosa-
HMIO, OH obyyancsi B yHusepceurerax Jleinuura (8 Cakconnu) U bo-
nousH (B Utanuu),a HayuHas ¢ 1526 r. ¥ 10 KOHLIA XU3HU paboran B
Hoxumcrane u Xemuuue (PyaHbie ropsl) ropofackuM BpayoM. ['eop-
ruil baysp yenekancss U3y4CHMEM TEOJIOTHH, MHHCPAJIOTHH W MCTall-
NypPrUM MecTOopoXIeHUM cepebpa, CBMHLIA, ONOBa U MeAH H CO3[4al
CEpMIO KiacCHYecKMX (YyHIAMEHTAIBHBIX NIPOU3BENCHHUH B 3TOM 006-
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nactv. Haubonee sHaMeHuTOM cpeau HMX sBhsiercst pabora <O rop-
HOM ACJIe U META/UTYPTrUM» B 12-TH KHMTrax, H30aHHAas T0CJIe ero cMep-
TU. B TCYEHME HECKONBKMX CTOJICTHH OHA CHYXWJIA OCHOBHBIM 3H-
HMKIIONCANYCCKMM CMIPABOYHHUKOM MO FOPHOPYAHOMY ACNY [UIS MHO-
F'MX MOKONCHHMH ICOJIONoB M ropHsikoB. B cBoux Tpyaax [.Baysp o6bsic-
HJ1 00pasoBaHME PYAHbBIX TCN MPOLECCOM 3aryCTCHUST LMPKYJTHPO-
BaBIIMX MO TPELIMHAM IOPSYMX HAChILLICHHBIX METAJIAMH PACTBOPOB —
COKOB 3€MJIU.

ApyruM KpymHBIM YYEHbIM 3TOTO BpEMEHHM 6bLT BenHKHit hpaH-
uy3cKui ¢punocod n maremaruk Pene Jdekapt (1596—1650 rr.). OH
CYMTATI, YTO 3CMJIsl — 3TO OCTBIBIUAS 3Be3[a C PACKAJICHHLIM SIPOM.
B pesynbTare BMXPEBOro ABIXKCHMS MATEPHANBHBIX YACTHL PYIHbIE
MHHEpaIbl U3BJACKAIOTCS U3 AApa M OTJAralorcsl B TPELUMHAX OCTLIB-
WKUX nMopoa BOIM3M NOBEPXHOCTH.

OcobpIx nMpobaeM ¢ MOMCKAMH HOBbIX MECTOPOXACHUI CpelHe-
BEKOBLIC MOPHSIKM HC UMEJU. B ropax, B y3kux KaHbOHAX PEK PYAHBIC
Tena ODHAXKAMNCH HA NMOBEPXHOCTH M GbUIN JIEFKO NOCTYIHbI JUTS pas-
paboTKu. TpyNHOCTH M CNOXHOCTH BOZHUKHYT MO3XKE, KOTAA JOCTYI-
HbIC MECTOPOXIACHMUs OyayT oTpaboTaHbl, a 4J1s1 OOHAPY>XXEHUS HOBbIX
HYXHBI OYAYT CrieLHalibHbIE 3HaHUA. B Takux HCKIIOYUTENbHO 67a-
FONMPHUSATHBLIX YCIIOBUSIX M (POPMHPOBAICH OAMH W3 KPYMHCUIUUX B
MHpE — TOPHOPYAHLIM UEHTP B PymHBIX ropax. 3aech MMEnMCh
OOMJILHDIC, BBLIXOASILUMC HA NMOBEPXHOCTDL XWIbHBLIC MECTODPOXACH Ul
cepebpa, CBMHLA, OIOBa M Xenesa. [opsl NOKpbIBAIM ApeMyduc Jeca
W Mpope3aiu MHOTOYHMCICHHBIC ObLICTpOTEKYyUIMEe pexu M pydbu. Bee
3TO CNOCODCTBOBANIO CO3AAHMIO GOraThIX rOpHALKMX roponos. Hena-
POM CAKCOHCKHUC KYpPQIOPCTLI ObLIM OMHUMHU M3 CAMBIX BAMSTCILHBIX
KHs13e PuMckoit mmnepuu. TlepBoHa4anbHO CNaBy 3TOMY paioOHY
npuHecno ¢ppanbepreckoe cepebpo, M3 KOTOPOTro U3rOTABAMBANY MO-
HCTbI — MOXHMMTAJICPBI UM NPOCTO TAICPhLl. DTU ACHLI'M OBICTPO pac-
NPOCTPAHHANCL NO pasHbIM cTpaHamM Mupa. B AMepuke tanep Obin
MCPCUMCHOBaH B Jojnap, a PoccHy ¢ro Ha3bIBaJIM OT HEMEUKOTO HO-
XUM ripocTto chuMoK. [losxe y Hac, 4yToBRl caenaTh MOHEThI Dosce
YOOOHBIMHM AN PACYETOB, MX PYOMJIM Ha YacTH 3yOMIOM, a HOBYK)
OCHCXKHYIO ENMHHLUY Ha3BaIW pybnem.

B Poccuu snoxa esponeiickoro BospoxneHus Bbipazunack B 06-
HeM MoaBbCMC MATCPUAJIBHOH KYNbTYPhl W HAKOIJIEHHUM 3MIUpHYC-
CKMX CBCACHHMM O MHMHCPaNbHBIX COKpoBMLIax Heap. Hambonee 3Ha-
YUTCIbHLIC COOBITHS NMPOUCXOAUAM BO BpeMs uUapcTBosanus [erpa [
(1672—1725 rr.) U mocnenyoweil ACATCALHOCTH MEPBOrO PYCCKOTO
yycHoro-sHuuMknoneaucra M.B.JJomoHocosa (1711—1765 rr.).

Kak Mbl yX¢ oTMeyany paHee, CTAHOBICHUE JK060ro rocyaapcT-
Ba OpraHMYCCKHU CBA3AHO C OCBOCHMCM MMHECPANLHbBIX PECYpPCOB. DTO
NOJIHOCTLIO OTHOCHTCS M K aKTHBHO hopMupoBaBwieiics Pocculickoii
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uMmncpud. Ha ee obOmIMpHLIX NMPOCTPAHCTBAaX BO BCE BO3PACTAIOLIHMX
KOJIMYECTBaX NOOBIBAIMCH CTPOMTENbHbIC MaTepuanbl (IMaBHLIM 06-
pa3oM u3BecTHsIKM [ToaMOCKOBBSI), KaMEHHBIE XXEPHOBA AJIs1 BOOAHbIX
W BEeTPSHBIX MeNbHHLU M conH (¥Ypan, bacceitn Kambl u [IBHHEI), cepa
(Hu30Bbs Bonru), cimons! 4 OKOH (MX M Ha3blBaJIH MyCKOBHUTAMH IO
uMeHu Mocksbol) (Kapenus). [ToscemecTHO Ha Pycckoit paBHUHE pas-
pabaTpiBanuch OONOTHLIE, O3EPHBIC OCAOOYHBIC JUMOHHUTOBBIC H CH-
AEPUTOBBIC XeNe3HbIe pyabl. B ropHbix pbnactsix (Ha Kaskase, Antae,
CagHax) nobsiBanu 30J50TO, cepedpo, Mellb, CBUHEL, OJIOBO, CYypbMY M
PTYTE.

O macwrabax 3THX paboT MOXHO CYAUTH MO YIIOMMHAHHSM B
neTonucsix U o6poyHsix kHurax. Hauunas ¢ npasneuus Msana [pos-
HOIO, pa3sBMBAJIACh CMCTEMA KOHTPOJIUPYEMOTO roCyaapcTBOM TOPHO-
PYAHOrO MPOM3BOACTBA. DTHUM IpolLeccoM cHayana pykosoaua Ilpu-
ka3 kaMmeHHBbIX aena (1584 r.), 3areM yxe Bo BpeMmeHa [lerpa | — [lpu-
ka3 pynokomnueix aea (1700 r.) u Beprkonnerus (1717 r.). OcHOBHOM
3aJayel JAHHBIX YYpexXneHUH Oblla OpraHM3alMs IpPaBUTCALCTBCH-
HBIX SKCMEAULIMI MO IMOMCKAM TIOJIE3HBIX McKonmacMbIX. OTMeTHUM
Haubonee 3HauUTEABLHBIC U3 HUX: 1) 1491 r. — oTpsin AHapes [lerpo-
Ba M Bacunus bonotuHa ang noMckoB cepedbpa Ha [lewopy; 2) 1617r.
— okcneauuusa H.beprenneBa Ha Ypan, oOHapyXMBLIAsi MCOHBIC
pyasl; 3) 1640 r. — skcneauuus 6GospuHa CTpClLUHEBA HA TOMCKHU
sonora B [lepmp; 4) 1677 r. — Gonpias rpynna fikosa v BecHenukra
XUTPOBBIX BeNa MOMCKH cepebpsinbiX pya B Cubupn.

Llaps Muxaun @egoponsuy (1596—1645 rr.) npurnawan u3 Cak-
COHMM TOPHBIX MAcTepOB /11 OCBOCHHUSI MEAHLIX MCCTOPOXICHHUIN B
paiione [Tepmu Ha rope I'puropreBckoif. Ho Tonbko HauMHas ¢ acsi-
TenpHOCTH [lerpa | noMcku MHUHEpanbHOTO Chipbsi ObIIM periaMeHTH-
pOBaHbl B CEPHU 3aKOHOB MOA OOLIMM HaaBaHHEM”l"crpHaH NMpHUBHIIC-
rusi, Macluta® ropHopa3sBeHOYHBIX M NMOMCKOBbIX paboT B TCUEHME
Bcero XVII Beka 6p11 oyeHs BonbwmMM. OcobeHHO AKTUBHO OCBaMBa-
nuch GorarcTBa Ypana. 3aech B nepuon ¢ 1623 no 1699 r. paborano
106 nouckoseix oTpsinoB. Ha xkpynHbix 3aBogax ( KyHrypckoMm, Ykryc-
CKOM M AJlanaeBCKOM) ObIIM OTKPLITHI MEPBhIC TOPHO3ABOACKUC LUKO-
JBI.

OnHo¥M M3 nepBbIX CBOAOK O MUHCPANbHBIX OOraTcTBax CHYXMT
Hanucanvas B.H.TatuuwespiMm (1686—1750) mrororomHas «Uctopmsi
Poccuiickasl...». [TonpobHbie cBeNeHUS O 25 YPaNbCKUX U CHOUPCKMX
TOPHBIX 3aBOJax MMEIOTCS B TpyAax reHepan-jieureHanTa B.H.I'cH-
HuHa (1676—1750), ob6pyceBuwiero romnannua, 6onee 20 ner pykoso-
AWBLIETO IMOPHBIMM 3aBogaMM cHayasia OnmoHCGUKOro Kpasi, a 3aTem
Ypana.

HecoMHCHHO, ONHOM M3 caMbIX SIPKHMX 3BC34 MMPOBOIM HaAyKM Ha
3ape cc hopmupoBaHusi 011 M.B.JlomoHocoB. Ero aHuMkioncau4c-
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CKMH YM MO3BOJIWI 3aJIOXMThL OCHOBBI METOAUKM HAYYHOTO aHAIM3A
Hauero Beka. MHOrOYMCIEHHBIE YCTICXU B PELUEHHHM KOHKPETHBIX
3afa4 IeoJIOTHH, MHHEPAJIOTUH, FTOPHOIrO OEha, TMONE3HbIX HCKOIae-
MBIX, (PU3UKH, XMMHH H OPYTUX HAYK MHTCPCCHBI IIS HCTOPUM €CTe-
cTBosHaHus. Ho renmii M.B.JlomoHocoBa, kak 310 otmerun B.U.Bep-
HAOACKMH, 3AKIIOYAICS TIPeXAe BCEro B TOM, YTO OH B OTJIMYMUE OT
HaTYpanMuCTOB CBOEr0 BPEMCHH PE3KO MOPBAJ CO CXONACTUKOM, roc-
NOACTBOBABLICH B CCTECTBO3HAHHMM BNJIOTh A0 NEPBON MOJOBHHBI
XVIII B. M.B.JloMoHOCOB 6b11 OHUM M3 HEMHOIMX, KTO AHATU3HPO-
Ball TOYHBbIC (DAKTBI, BC/I HATypHble HAOMIONECHUS] H 3KCNIEPUMEHTHI.
A.C.ITywxknH B «Mricnsx Ha gopore» nucan: “JIoMOHOCOB 6bI1 BETH-
KUl yenosek. Mexny [lerpom I u Exarepudoii 11 on onuu asnsertcs
CaAMOOBITHBIM CIMOABMKHMKOM TpocBellieHusi. OH, Nyyure cKasaTs,
caM ObLT NEepBLIM HALLIMM YHUBEPCUTCTOM .

[Tosnnee cpennesckoBbe (cepenuna XVIII — cepenuua
XIX B.) XapakTepM3yeTcsi MOSBICHHEM PAHHUX TCOPETHYCCKUX KOH-
LHENMUHUH O NPOUCXOXAEHHH MECTOPOXIACHUH MONE3HBIX UCKOMACMBIX
W CO30AHHCM IOPHOPYNHOH npoMblluneHHOCcTH. UMeHHO B 31O Bpems
BCJIMCh BCJIMKMC I'COJIOTMYECKHE CIOPbl O CTPOCHUM 3EMIIM, ee 3BO-
JIIOLMH, O 3apOXACHMM IOp W HX paspywieHUM. [‘eonormyeckuii Mup
PacKoJIONICsl Ha ABA HENPHMMHUPHUMDLIX Jlarepsi — HENTYHUCTOB U TUTy-
TOHUCTOB. JInaepom nepsbix 6611 Abpaam Fotno6 Bepuep (1749—
1817 rr.}, a sropeix — dxeiimc lerron (1726—1797).

A.I'.BepHep Bcio XHM3Hb nposen B PyaHbix ropax u 40 neT 3aHu-
Man nocr npodgeccopa Ppandyprekoil ropHoit akagemuu. Umes cna-
boc 300pOBbs, OH MaNO MyTCUIECTBOBAN M GOJIBIUIYIO 4aCTh BPEMEHH
NOCBSLLAT TCOPCTHYCCKOMY aHAIM3y, paspabaTbiBasl CUCTEMATHKY
MHHCPWIOB M IropHbIX nmopod. baectswuumit opatop, A. BepHep npu-
BACKAT HA CBOM JICKUMU CTYyAcHTOB co Bcei Eponibl. OH 611 nips-
MBIM MPONOJIKATEACM HAECH ATpUKONBI.

[TepBoocHOBOM Becex HayYHBIX MOCTpoeHHWH A.BepHepa cayxuna
reHepaiibHas Maes 06 ocaxaeHUM BCEX PasSHOBHAHOCTEN rOpHbLIX MNO-
PO M3 BOA NEPBHYHOIro okcaHa. B pynHoM aene ero BkIag BbIpasui-
Cd B TLIATCILHOM ONMMCAHUM CCpeOPSIHbBIX, CBUHLIOBLIX M OJIOBSHHBIX
XU PyaHbIX rop TAKXKe ¢ MO3ULMHM YNIPSIMOTO HENTYHMUCTA, BHACBLIC-
r0O OCHOBHYIO NEPBONPHYMHY BCCX I'COJIOrHYECKHX NPOLIECCOB, B TOM
YUCNIC U PYOHBLIX, B OTJIOXCHHM BELUECTBA M3 MPOCAYMBAIOLIMXCS MO
TPEUIMHAM C NOBEPXHOCTH NOXIEBbIX BOA.

H.I'eTToH — sipkuii npencTaBUTENDh APYTOro Jarcps, IUIyTOHU-
CTOB, OOBLSCHSIBLUMX MPHPOAHBIC ICOJOTMYCCKHUE SIBJICHUS ACUCTBUEM
MOTYYMUX NMON3CMHBLIX CHUJI, OTHCHHBIX PACIUIABOB M KATACTPO(HUYCSCKUX
semacTpsiccHUU. J.I'eTTOH — 10puCT M Bpay, noJyvyuBluMi obpasosa-
Huc B OauHbypre, [Tapuwxe u JIoHAOHE, NMOCBATHI CBOIO XMU3Hb HAyKe
M npexne Bcero reonoruu. Cpenu ero OM3KMxX apyseil GbUI0 MHOIO
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KPYNHBIX y4eHbIX — xuMuk JI.bnak, maremaruxk M.I1neiidep, s3KoHo-
MucT A.Cmut, dunocod [1.KOM, dbuonor HY.[JapBMH M MHOroO IpyrMx.
U He cayyaliHo BouHOypr, rae TpYAWIMCH BCE 3TH NESATE/IH HAYKH, B
T€ BpeMEHa Ha3hBAIH ceBepHBIMH AdHHaMHU. D10 ObL1 BTOPOH nocne
[Tapyxa Hay4yHbI M MHTE/UICKTYATbHLINA UeHTp. K KOHUY XM3HU
J.Terron onybnuxkosan ¢GpyHaaMeHTaIbHbIN ABYXTOMHBIH Tpyn «Teo-
pHsa 3eMJIM, WIH MCC/IeOBaHUS 32aKOHOB, HabmonaeMbIiX B CJIOXKEHHH,
paspylIeHUM M BOCCTAHOBJICHUM CylIH Ha 3emine». B HEM OH NMpU3Ha-
BAJl HATHYME KAK OCaJOYHbIX, TAK H MarMaTW4YecKUX rnopon, a ¢op-
MHPOBaHME pYyN CBSI3bIBAJI C OCTBIBAHUEM KPEMHMCTBIX CEPHUCTBIX
pacriaBoB.

B Poccuu ¢ uenbio NOANOTOBKHY HYXKHBIX AN CTPAHbI CICUHaIU-
croB B 1773 r. 6su10 oTKphiTo Cankr-IleTepbyprckoe ropHoc y4unu-
e, B 1834 r. pebopmupoBaHHoe B ['OpHBIN KaJeTcKuM Kopnyc, Ko-
Topbli B 1834 r. Gpu1 nepeuMcHOBaAH B MHCTUTYT KOpryca TOpPHBIX
WHXeHepoB, nocie OKTs0pbCcKO# peBONIOUMH cTaBluKi JIcHuHIrpasa-
CKMM TOpPHBbIM HMHCTHTYTOM, a B 1992 r. — Canxr-IlerepOyprckum
rocyaapCTBCHHBIM TOpHBIM WHCTHTYTOM. C 1825 r. cTan usgasatbes
[opHBIM XypHaT. BaXXHBIMM LHEHTPaMU NMOATOTOBKM HCCNEAOBATC/ICH
MecTopoxaeHui craHoBaTcs [lerepbyprcxuii 1 MOCKOBCKUH YHU-
BEPCUTETHI, B KOTOPbIX YUTAIH NEeKUHH Takue yveHble, Kak [1.U.Co-
konoB u I'.E.ILlypoBcK#ii, 3a710XXMBLLIUC OCHOBLI PYCCKOM LUKOJIbI IcO-
JIOTOB~-PYAHHUKOB.

B cepenune XVIII B. 6ypHOe pa3sBUTHC TNABUJILHBLIX 3ABOAOB
TIPUBENO K MOYTH TOTANLHOMY YHHUYTOXCHHMIO JiecoB B HOXHOM U 3a-
nanHo# EBpone u B AHruKN. Metainypru4eckoe Nnpou3BOACTBO CTa-
JIO HEYKJIOHHO cBopayMBaThesl. BozaHMKNA npobneMa 3aMCHbBI APCBCC-
HOTO yrisi kaMeHHBbIM. Ml oHa Opu1a yenemiHo pewicHa I'enpu Koprom
— AHINIMHCKUM CYOOBBIM areHTOM, KOTOPBIH, YBICKIUUCH MCTAIYp-
IMYCCKMM JEJIOM, CO34aJl OTAINIUBACMYIO KAMCHHBIM YIJICM MOAOBYK)
rneys A0S NONYYEHMS YyryHa U ctanu. B couyetaHuu ¢ nocneaonai-
1LIMM BCcKope n3obperenueM ['eHpu beccemMepoM TeXxHONOrUMM nony4ye-
HHSI JJMTOTO YyTYHA M JIMTOM cTany rpsinyuii XIX B. MOXHO OTHCCTH
K “XenesHomMmy peHeccaHcy”’. KTo Bnagen TeXHONoruei rnepepadoTku
W pecypcaMM XeNe3HbIX PYA, TOT U KOHTPOIUPOBAT MHUPOBYIO 9KOHO-
MHKY. B Havyane XIX B. Tonbko AHrnusi obnagana nonoOHLIM MOry-
LLIECTBOM.

CornacHo naHHeiM M.Bexkxepra, ¢ 1800 no 1870 r. cxecronHas
BBITUIABKA YyTyYHa B AHIMUM Bospocaa co 100 Teic.T 00 2 MIH T, a B
nocJenyioliee OecsiTUNETHE YyTPOWNach, cocTaBnsst 6 MIH T. B »To#
CTpaHe BBIMUJIABNSANOCH 3HAYUTCIIbHO OONbIUC YYTYHA U CTAJNH, YCM BO
BCEM OCTANTBHOM MHpE. AKTHBHO pa3pabaThiBAIMCh XCAC30PYAHbBIC U
YTOJIbHBIC MECTOPOXIAEHHMS, KOTOPhIMH DOrato 3To OCTPOBHOC rocy-
napcrso. Benmymive cTpaHbl MHpa NOYTH B FrEOMETPHUYECKOM Nporpec-
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CHM HapalUMBAJIM MOUIHOCTbL B YEPHOM METAJUTYpPrHH. YyryH, ctans U
CrjiaBel Ha OCHOBE XeJie3a NMpOHM3Be/NiM TNepeBOpPOT BO BceX cdepax
yesnoBeYeCcKon aesarensHocTH. UMeHHO B meppoii nmonoeune XIX B.
ObUTH 32J10KEHBI OCHOBHbIE TCHAEHIIMM Pa3BUTHS MHPOBOIO oBlLIecT-
Ba B HOBoe BpeMmsl. [Iponyckom B KIy6 nepefoBbIX CTpaH MHpa MOT
CIIYXXHTb TOJIBKO BHICOKHH TEXHOJIOMHYECKMI ypOBEHb OCBOSHHS IIPH-
POAHBIX, NIPEXAE BCEro, MUHEPAJIBHBIX PECYPCOB.

HoBerit nepuoa yCIOBHO MOXHO CYUTATh HaYMHAS C CEPEIHUHBI
XIX B. no Hawmx aHeH. HecMoTps Ha HeGoNbLIO# CPOK, B 3TO BpeMs
TEMIT UCTOPHYECKHX COOBITUI 6L BbhicOKMM. OcobeHHO GypHO pas-
BUBANIOCh €CTECTBO3HAHUE, FOPHOPYAHOE NMPOMU3BOACTBO U IPOMBILI-
NICHHOCTL. HoBOE BpeMsi XapaKTepH3yeTcsl CTAHOBIEHHEM HAayKH, KaK
ONHOHM M3 BAXHEHUIVX chep YeNoBeYeCcKOM AesTETbHOCTH, CO3NAHU-
€M pa3BETBJICHHOH IOCYNApCTBEHHOM M YAaCTHOM CTPYKTYpb! TOpHO-
PYAHOTO ACJIa ¥ JIABUHHOIO YCKOPEHHS HayYHO-TEXHHUYECKOIo IMpo-
rpecca. C cepenunoii XIX B. coBnanaer cMeHa B BedylMX CTpaHax
MHpa (EOJaNbHOM CHCTEMBbl KaNMUTANTHCTHYeCKOH. BechMa yclnoBHO
nepuoa HOBOIO BPEMEHH MOXHO pa3feliMTh Ha TPM 3Talla; Hadalb-
HBIM, BEJIUKMX OTKPBITHH M COBPEMEHHBIA.

HavanpHbiil 3Tanm oXBaTHIBAGT NMPOMEXYTOK BpeMeHU oT 1820—
1830 rr. mo 1900—1910 rr. B 310 BpeMsi 6bUI1a OCBOEHA TEXHOJIOTHS
OTJIMBKM YYIYHA ¥ OH MOJIHUEHOCHO 3aHSJI IMANPYIOUIME NIO3ULIMM BO
BCEX BUOAX CTPOMTCILHBIX paboT B apXMTEKType, JeKOpPaTHBHOM MC-
KYyCCTBE, BOCHHOM JcJie M B ObITOBBIX Msnenuax. XIX B. He cnyyaiino
Ha3bIBAIOT BEKOM 4YYTYHA. OTOT MCTAJ/UT BO BCE BO3PACTAIOLIMX KONH-
YecTBaxX WACT HA M3rOTOBJICHME PEJIBCOB B XKEJIE3HONOPOXHOM [efe.
M3 Hero co3naiorcst yaMBMTENbHEIE 1O M3SLIECTBY M KPacoTe axyp-
HbBIC PCUICTKHM B CaNOBO-NAPKOBEIX aHCAMOJISIX, 6ankKoHaX, H3ropoasx
u op. Cosgalorcss orpOMHBIE METAUTMYECKHE apOYHbIe MOCTHI M CO-
CTOSILUME M3 OTAENBHBIX KOHCTPYKUMH YHHUKANTbHBIE COOpyXeHMs. K
NOCJICAHHM OTHOCSITCS NMOCTPOCHHBIE U3 XeJe3a CIEeLUANBHO K OT-
KpbITHIO BceMupHoit BoicTaBkM B [Tapuxe B 1889 r. Jlpopen MaluuH u
Diidenena GalHs.

HavyanpHBIH 3Tan NpUXONMUTCA Ha BpeMsi paHHEIO KaIMTa-
JU3Ma — 3HEPrHYHOIO OCBOEHHA MHHEpaNbHBIX pecypcos. Cosnaior-
Cs TMTAaHTCKHE MNMPOMBILUUIEHHBIC LEHTPEI, 00bLeAHHAIOMIHE YTONbHEIC
H XenesopyaHrele bdacceiHsl: Jlorapunrckuii, Munac XKepauc B Bpa-
3unuM, AHMMHcKu#, JoH6acckmit, Ypansckuii, PynHoropckuii B
UentpansHoii EBporie u np. Pexa 4yyryHa M cranu HeHccsIKaeMBIM
[TOTOKOM YCTpeMWIach B INMpOMBILNIEHHOe Npou3BoAcTBo. Ha 6ase
XeJle3a M ero CrulaBOB CO3[aeTCA MHPOBasi CeTh XKeNe3HbIX NOpor,
MHOIOKPATHO YBENUYMBACTCS MOLUL apTUIUIEPUM, CO30aI0TCS TIEPBhLIE
KPyNHbIC MOPCKHME BOCHHbBIC WCTIONMHBI — Kpeicepbl M JMHKOPHI.
XKeneaHble U3neUsI NPOHU3EIBAIOT Bee chephbl YENOBEYECKON KU3HM —
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OT MeNbYaWLIMX UTONMOK N0 MAYyTa, YYrYHHOIO ropuika, CKOBOpPOOKH H
KOTNa.

PaspabarriBaloTcsi COTHU MECTOPOXIACHUM XENC3HbIX pyd Ha
Ypane, 8 KpuBom Pore, B Jlorapunruu, B Pyausix [opax LieHTpans-
Ho# Esponel, B paiioHe o3epa BepxHero Ha rpaHuue CLIA p Kanane!
M BO MHOTMX APYTHUX perdoHax mupa. C HayanbHBIM 3TaroM CBs3aHO
CO30AHUE TCOPETHYCCKHMX OCHOB COBPCMCHHOM INeONIOTMM M NPEXIC
BCEINo Y4YCHMsI O MOJIC3HBIX MCKomnacMbiX. bbina paszpaboraHa Tcopus
MPOKCXOXICHUS MCCTOPOXICHUM M3 MarmMaTHueckKux pacruiaBoB. Ee
aKTUBHO pasBuBanu npodeccop JIMoHckoro yHusepcurera K. PypHe
(1835 r.), anrnuiickuit Hatypanuct T.Benabr (1861 r.). Ha 6ase HenTy-
HHYECKHUX NMpeacTaBiecHHil BepHepa BHIKpUCTALIM30BAIOCh HHDUIbLT-
PALlHOHHOE HANpaBICHUE B OOBLICHCHUWM MpoMcXoXacHus pyn. Ero
CTOPOHHUKM CBSI3bIBAIM OTJIOXKCHUE PYAHOIO BELICCTBA C LIUPKYIH-
PYIOLIMMHU 1O TpelUMHAM TOBEPXHOCTHbBIMM BojaMu. B »To Bpems B
obIacTU pyaHOl reoNioriy paborany BuloaloUMecs yYeHbIe — (ppaH-
uysn JI. [le JIone, snepebic npeanoxusuwuii B 1897 r. TepMuH ruppo-
TepMalbHbIE MECTOPOXJICHUS, U 31U ne bomon (1847 r.), dyHnamMeH-
TalbHbie Mccrenosarenu A. ['ymboneT u P.Mypuucon (1842 r.). Hau-
fonee 3HAYMTCHBHBIN BKJIAN B TEOPHIO Pyaoo6pa3oBaHMs BHEC aMc-
pukaHckmit reonor B.JIunrpen (1906 r.), knaccudukaumucii MecTopo-
XOCHHIU KOTOPOIO MCCJICAOBATC/IM NOMB3YIOTCH M IO CCii ACHB.

CnenyiowMi 3Tan — BpeMsl BCAMKUX OTKPBITHH — MNpu-
XOAMTCSA Ha nepByo nonopuHy XX B. [lns Hero xapakTepHa Kapau-
HanbHasi MepecTpOHKa MHUPOBOM 3IKOHOMMYCCKOM cucTembl. Co3pma-
fOTCSl BAXXHCHIUME PErysitopbl MUHCPATBHLIX ChIPLEBLIX MOTOKOB —
rnaBHblc 6upxu B JlonnoHe M Hiplo-Mopke. Onupasich Ha HOBeHLKC
BHAB] BOOPYXCHMM, TPOMBILWICHHO PA3BHUTBLIC CTPAHbI MPCATIPHHSIIN
aBe Tparudycckue noneitkd — [lepsas U Bropast MuposBasi BOWHBI —
Nno nepeaeny Mupa, chep BIAUSHMS.

B sT0T 3Tan ObINM CO30aHbI HOBBIC OTPACAH HAYKM U MPOU3BOI-
CTBA — 3JNICKTPOTCXHHUUYCCKAS, ABTOMOOMAbHAS, sSUICPHAs, paluoeK-
TpoHHAasl. CylIECTBEHHO YBCIHYWIHCL OOBLEMbI JOOBLIMKM XCNCIHBIX,
MCIOHbIX, MapraHueBbliX, (OCPOPHBIX, HUKCNCBLIX, KOOANLTOBLIX,
PTYTHBIX, CYPBMSIHBIX M HCKOTOPLIX APYrdX THNOB pya. B npombiwi-
NEHHBIMA 000pOT OBITH BOBICYCHBI HOBBIC BHIb! NMOJE3HLIX MCKONAc-
MBIX ~— YPAHOBBIC, MbE30ONTHUCCKHC, NHCKTPUUCCKHUC, paCLUMPUII-
Csl CITUCOK A0OBIBACMBIX JICTKHX, UBCTHDLIX, PESAKHX W MAJBIX 3JCMCH-
TOB, XHMHYECKHX THNOB CbIPbsi U CTPOUTCAbHBIX MATCPHAIOB.

MOLUHEIN TONYOK B PA3BUTHHU MPOMBIWICHHOCTH M MUHCPab-
HO-CBIPLCBBIX MCTOYHUKOB ObUT AaH coObiTUsiMM BTopoii Muponom
BOMHBI Y CBA3AHHON C HUMM FOHKOUW BOOPYXKCHHIA.

['eonoruio, kak u apyrue cepbl XU3HM HALLIENO rocyaapcTBa, HE
obolina 6efa XecToYyal X CTAMMHCKUX pernpeccuid. Hauunasi ¢ 1937 1.
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Tparyveckasi y4yacTb MOCTHUIVIA MHOIMMX TANAHTIIMBLIX U SIPKUX YYCHBIX
M MPOH3BOACTBEHHUKOB. B 1949 r. 6bpl1o M3BecTHOC JENO Ireonoros,
KOrna 3HAYMTENIbHLIH OTpsil CNELUATIMCTOB-TEOIONOB, B NOJABNSIO-
weM OONBIUMHCTBE UCCNEAOBATENEH MECTOPOXACHUM MONE3HBIX MUC-
KornaeMbix, 6bin oTnipasneH B nareps Kazaxcrana, Cubupu, Janbhero
Boctoka u Cpeanero Ypana. Cpeay HUX TakKue Y4YyeHBIe, Kak
M.H.['onnepckuit — KpynHeM1IMii 3HaTOK MEIHO-HMUKENEBBIX MECTO-
poxneHu#, B.M.Kpeiitep — Mupopo# nuaep B obnacTy pyaHoi reo-
norud, H.M.®enopoBckuii — BbIAalOWMiiCs YYEHbIH H OHPEKTOP
WMuctutyra mMuHepanbHoro ceipbg, J.E.IlepkuH — pyxoBoguTenb
useTHOM Merannypruv CCCP u MHOro apyrux.

PenpeccupoBaHHbIC MO NOXHLIM OOGBMHEHUSM ICOJIOTH B OCHOB-
HOM paboTanu B KauyecTBe 3aKNIOYCHHBIX HA PYAHUKAX M 30JI0TOHOC-
HBIX MPUMHUCKAX B HEYCIOBEYECCKHMX YCIOBUMIX, X HIHU Ha rONOAHOM naii-
Ke, bonenu u ymupanu. B ¢BA3H ¢ 0CTPOM HEXBATKOM CNECLMAIHCTOB B
BOCHHBIC TOAbI HCKOTOPBIM 3aKNIOYCHHBIM Ie0JIOraM YAABAIOChH BECTH
MOMCKOBO-PA3BEeAOYHEIC paboThl B KayecTBe KOHCYALTaHTOB. OHM
AOCTOMHO BBLITIONTHUAK CBOH NpodeCCHOHANBHBIA M TpaXAAHCKUI
IONT.

CoBpeMeHHBIN 3Tan Hayancs nocne Bropoit MUPOBO# Boii-
HBI ¢ cepenrHbl S0-X rogos. st Hero xapakrepHo 3aBepuieHue dop-
MHPOBAHHS MUPOBOM TOPHOPYAHOH WHOIPACTPYKTYPbI, CO3MAHME Ce-
PMM MOTYYMX TPAHCHALIMOHANbLHBIX KOHLEPHOB, KOPIIOPALMI U Tpe-
CTOB, BbLABUXXCHME PYIOHOM reoJIOrMM U CBSA3AHHBIX C HEH oTpaciiel B
paspsil. CTPATEIMYCCKHX € XECTKMM TOCYNapCTBEHHLIM KOHTPOJEM.
Ewe nayunag ¢ XIX B. B Benywmx cTpaHax MMpa co3AaloTcs IcoNori-
YCCKHE CNYyXOLl MAM reosiorMycckKre KoMuTeTsl: AHmus (1832 r.),
Asctpanus (1849 r.), Kanana (1853 r.), ®panuusa (1855 r.), [lseuus
(1858 r.), Mranus (1868 r.), Benrpus (1872 r.), lepmanus (1873 1.) u
Poccusi (1882 r.). OcHoBHOM 3ana9cii 3THUX OPTaHU3AUMIt ObLIO CHCTE-
MaTUYCCKOC H3YUCHHE I'eONIOrMYCCKOTO CTPOCHHA U NMOJNE3HBIX UCKO-
nacMbIX COOTBCTCTBYIOLUMUX CTPaH.

B nawei crpane B 1922 r. 'eosnikoM 6b11 npeobpasoBaH cHaYana
B [maBHOC Trcosioro-passeio4yHoe ynpasjieHue, 3ateM B 1939 r. — B
KomureT ro acnam reonorum, B 1946 r. — 8 MUHMCTEPCTBO reoNoruu
CCCP u, HakoHewn, nocneaHue TpaHcgopmaumu B 1990 r. — 3 Komu-
TeT Poccuiickol Penepaunu no reoJIOrTHH ¥ MCTONb30OBAHHUIO HeAp, B
1996 r. — MHUHHCTEPCTBO NPUPOAHLIX PECYPCOB.

O macwiTabax reooruyeckor cnyXObl MOXHO CYAUTDL MO TOMY,
4TO TONLKO B cucTteMe OriBLiero Munreo CCCP B 70-x rogax Tpynu-
nock Gonee 500 Thic. yenosex. K HUM Hano N06GABHTE HECKONBKO MMWI-
NUOHOB paboTaABLIMX B TOPHOPYOHOM, METANYPrHYCCKOM, ArpOXUMHYE-
CKOM W APYTHX TicpepabaThiBaIOLMX OTPAC/SIX HAPOMHOTO XO3siicTha.

Iisi HOBOro BPEeMEHM XApaKTepHa BLICOYANLUASI CTCNEHbL crie-
unanusauuy. CTpeMIeHHe B MAaKCHMMANbLHO KOPOTKMC CPOKM TIONy-
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YUTH BAKHBIE SKOHOMUYECKUE PE3yAbTATHI MPUBEJIO K pa3apobICHHUIO
¢IMHOTO TCOJIONMYECKOTO TOTOKA Ha ThICAYM MEbYaUlIMX Hanpasie-
HUii. B XECTKO CNELMATM3MPOBAHHBIX HA OIPCACNCHHBIH BUL HIIM
THIN MMHEPAJNLHOTO ChIpbsl (MOMMMETA/UINYCCKHMX, YPAHOBDIX, YCPHDIX
MCTAJUIOB M Ap. ) OPraHU3alMaX CO3MAIOTCs OTACHbI, IPYNMbl, U3Y-
YAKOLME OYEHDb Y3KUE MPpobIeMbl MOUCKOB, pasBeaKy U nepepaboTKH
MUHEPATEHOIO ChIPbS.

B 6n1BuueM CCCP 6b11M co30aHbl MMHMCTEPCTBA FEONOTHU, YCp-
HOU METATUTYPIY¥HU, UBETHOM METAJUIYpPruM, CTPOMTECAbHLIX MaTepua-
JIOB, ANIOMMHHCBOM NPOMBILUJICHHOCTH, MOLUHDIC YPAHOBBIC INTABKH U
ap. MosiBUAMCH crieumanucTsl yakoro npoduns. Ilogobnas CTpyKTypa
criocobHa B KOPOTKOl McTopuyeckoil nepcnekruse (10—30 net) Obi-
CTPO peliaTh KOHKPETHbIC HaYyYHO-TIPMKIAAHBIC 3a0a4H, HO OHA XKC H
TauT B cebe OMacHbie HONroBpeMeHHble cneacTBus. Tepsercsi obluee
peAcTaBieHye 0 3eMile ¥ €€ MUHCPANbHOM NOTEHUMAIC. ['eonoruue-
CKYIO 00116CTBEHHOCTD HABOAHSIOT CKOPOCTICABIC PUMHUTHBHBIC KOH-
uenuuu. KoHeuHo, nepebones HECKOIbKO JeT, 0BwecTBO ux oTbpa-
CHIBAET, HO NpPHU 3TOM TepsSIeTCs TEMIT PA3BUTHS HAYKHW M TPaTHTCH
BITYCTYIO MOJIEMHYCCKAsH HCPTHS. DTOT PEHOMEH CBSI3aH C bc30pex-
HBIM MOPEM PasfIMYHbIX, YACTO HE CBA3AHHBIX APYT C APYIOM chaxTOB.
B nomnobHoii aTMoc(epe AarHOoCTHLM3Ma, KOIja Y3KHMHM CICUMANMCT
CYHTAET, YTO BCC BO3MOXHO M HeT OOLEKTMBHOW MCTHHBI, U pOXIa-
IOTCSl CXOJIACTHYESCKME WAEeH, THNepTPOPHUPOBAHHO MpPCYBCIHUMBAKO-
LLIKC 3HAYCHUE OTACAbLHBIX (haKTOPOB B OOLUCM AOCTATOYHO CIAOXHOM
KOMIUIEKCHOM Tipolecce pynoobpasoBaHusl.

B HOBOC BpeMsl LUMPOKMI pA3Max reoJIOTHUCCKUX M3BLICKAHUH
[IpUBEN K MOTEpPe HHTepeca B MUPOBOM IEONIOTHM K MACSIM KPaWHUX
CTOPOHHMKOB IUTYTOHH3Ma M HENTYHM3MA. ['0CMOACTBYIOLLYIO MO3H-
MO B COBPEMEHHDBIX TEOPMSIX 3aHHMMACT MOHSATHEC O MHOroobpasuu
MEXAHM3MOB pPY1000pa30BAHMSI, O MHOTOITAMHOCTH U MJIMTCILHOCTH
(hOpMUpPOBAHMSI MECTOPOXIACHUH TONC3HLIX HCKoMaeMblX. COBPEMCH-
Hble JOCTIDKCHHUSI KOCMUYECKOM rconorum, GusMku 3emnu, MCxXaHu-
KW, MATEMATUYCCKOM NeONOrMH U KOMINBIOTEPHON TEXHOJIOIMH NPHBC-
I K HOBOMY KPYTHOMY MpPOPBIBY B PYOHOH I'€OJIOrHH. YYCHUC O NO-
JIE3HBIX UCKOTIAEMbIX OKOHYATENILHO CTAJIO HAa pesibChi PyHAAMCHTANb-
HOM Hayku ecTecTBo3HaHus. KoHumncs ece smmupuycckuit sran. B
HACTOsILLEE BpeMs INeoJIor-rojie3HUK BAaAceT BCEM ApPCEHANIOM Hayy-
HBIX METOJOB: MaTeMaTH4YeCKUM M (DHU3HYECKHM MOICIMPOBAHHEM,
KOMMBIOTEPHBIMM TEXHONOIMAMH, OLIEHKM MHHEPAJIbHbIX PECypCcoB
PasNIMYHLIX TEPPUTOPUH, a3POKOCMHYCCKUMM NMOUCKOBBIMH CHCTEMA-
MM, MOLLHOIT 6YpOBOii ¥ reodU3MYECKON annaparypoii, pazHooOpas-
HbBIMH TOHKMMW MpHEeMaMM M3YUCHHSI MHHEpaJibHOro coctapa M
CTPOCHUSI MCCTOPOXKIOECHUH.

CoBpeMEHHBIH HCCASNOBATENL PYAHBIX MECTOPOXACHHH, NCpe-
0oJIcB HEAYIOM Y3KOH crieuHaiM3aliH, MOCTCIICHHO CTAHOBUTCS CHC-
UHATMCTOM C LIMPOKMM €CTECTBEHHO-HAYYHBIM OOpa30BaHMCM, pas3-
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OHpaloLIMMCSl BO BCeX HAINPABNCHMSIX MeONOTHYECKOU HayKU. Tonbko
CUHTE3 3THUX 3HAHHUH MNMO3BOJISIET BbUIBHHYTb HOBbIE MACH M KOHLEM-
LIMH, CTTOCOOHBIE PELUHTb MUHEPATIBHO-ChIPLEBLIC NPODOIEeMbI YeIOBe-
yecta B XXI B.

YenoseyecTBO MOCNACAOBATE/ILHO OCBAaMBAET TNIYOMHLI 3eMHBIX
Heap. B npeBHUM W cpeaHEBEKOBbIM TNMEPHOAbI HYXAbl LIMBHIH3ALUH
BIOJITHC YOOBJIETBOPSIJIM BBIXOOSILUMEG HA AHEBHYK MOBEPXHOCTL ME-
cropoxneHusi. K KOHLY HOBOIo BpPEMEHH TNOBEPXHOCTHLIH pe3eps
OONbILUMHCTBA BULOB MOJE3HbIX UCKOMAEMbIX OblUT NMOYTH UcuepnaH. B
MOCJNCBOCHHBIM 3Tan Ha4yaJluch pyAHble NMOMCKM Ha rnybuHax 200—
300 M. Ipexne Bcero OHU NMPOBOAWIMCH B M3BECTHLIX TOPHOPYIHBIX
paiioHax. TaKUM NMyTECM HOBOE AbIXaHHUE Noay4yunu MmHorue CpegHe- H
IOxHo-Ypanbckue NMPOBUHLUMU MENHO-UMHKOBBIX C 3010TOM MW Ce-
pebpoM cyabdHOHBIX MecTopoxicHUl. [loanMHHOE BO3pOXACHUE
ucnbuiTan PynHbid Antail. 3aech ObLIM OTKPBLITHI HE BbIXOASILLIME Ha
MOBCPXHOCTDL KPYIMHEIE MECTOPOXACHUA NONMMMETANNITUYECKHUX pYa.

[To naHHBIM amMepHMKaHcKoro uccaeposarens H.Kyka 3a nepuoa
1943—1985 rr. B Mmupe 6b110 OTKpHITO 150 KPYNHBIX M YHHKANLHBIX
MCCTOPOXICHHWI MeaW, CBMHLA, 30J0Ta, cepebpa, ypaHa, MonubacHa
U HUKEJISI. DTO B 3HAYUTCIBHOM CTCTICHM CHSIJIO MUHEPAJIbHO-ChIpbe-
BOM KpPM3MC B 3TOM cToJieTun. Ho B panbHekLeM BO3HUMKAET npobie-
Ma BOBJICYCHMUSI B XO3SMUCTBCHHbLIM 000OPOT HOBBLIX THUIOB ¥ MCTOUYHH-
KOB MOJIC3HBIX UCKOTaeMblX. CYLIECTBCHHBIH NPUPOCT 3aracoB OCBO-
CHHBIX NMPOMBILIJICHHOCTBIO THIOB PYA B HAacTosLEeC BpeMsi U B Oyay-
LUCM MOXKCT OCYILUECTBSITLCS TOJILKO NMYTCM OCBOCHMS HOBBIX MECTO-
poxacHUM Ha ranydomnHax 300—500 M, nosToMy B CACOYIOLICM BEKE
rcoNIoTH OYOyT BECTH IMYOMHHBIC NMOMCKHM CHAYala B U3BCCTHBIX B Ha-
CTOSILLICC BPCM$ PYAHBLIX paHOHaX, a 3aTeM M B HOBBIX Hay1HO npen-
CKa3aHHBLIX PCrHOHAX HallcH MaHeThbl.

C COBpPCMCHHBIM 3TArNOM CBSI3aHA ACSTCILHOCTL LUHPOKOH Iies -
obl Bblaarwuxcs ydeHbix: C.OmmoHca, Y.Ban Xaiza, A.batmaHa,
Y.Mapka, I'Wuehaepxena, B.A.O6pyueBa, A.E.@PcpemaHa,
M.A.Ycosa, A.I'.berextuna, IN1.M.Tatapusosa, I1.Pyrec, C.C.CMmup-
HoBa, B.U.CmupHosa, H.M.Crpaxosa, A.J.llcrnosa, A.Murtuenna,
[Kunra, B.Cunnuroe, T.Cato ¥ MHOTHX APYTHX.

I'nmasa 1. O0mmue cBeneHus
0 MECTOPOXKICHHUAX TMOJIe3HBIX HCKOMaeMbIX

JiowAdv PACITPOCTPAHEHMA TTOJIE3HBIX HCKOITAEMbBIX

B 3asucumocTy OoT MacwTaboB MposBACHHS BBIACISIOTCH CC-
AYIOLIUE KATCTOPHH PYIOHOCHBIX MJIOLIAACH: MPOBMHLIMSI, 06NACTD
(nosic, bacceiin), paloH (y3cn), nojic, MCCTOPOXIACHUE, PYAHOC TCJIO.
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K nposunyusm OTHOCST KPYTIHbIC CTPYKTYPHBIC 3/IGMEHTB] 3EM-
HOM KOpBI, OTHOCsIIIKeCs K TuiatdopmaM (CMHCK/IU3BI, aHTCKIIM3bI,
BaJIbl, pErTHOHANBHbIE TJIYOMHHbBIE Pa3sJoMbl, MACCHBHbIC U AKTUBHbIC
OKpaMHbl KOHTMHEHTOB, PM(TOBbIE CUCTEMBbI M Ip.), CKIan4aToMy
Mosicy ¥ JHY MOped U OKEaHOB ¢ pPasMCLUCHHBIMM B HX mpeaciax
cnelMpUYEeCKUX ACCOLMALMN MECTOPOXIECHHH.

OQb6racnb ROAC3HbIX UCKORAEMbIX BXOIUT COCTABHLIM 3JICMECHTOM B
TPOBMHLIMIO, HMEET U30METpPHYECCKHE OUYSePTaHMsA M XapaKTepH3YCTCs
Ha60pPOM ONpeleNeHHbIX MO NMPOUCXOXISHHUK M COCTaBy MECTOPOX-
peauit. O6nacTh NpUypoYeHa K TEKTOHHYECKHM CTPYKTYpaMm IepBoro
nopstaka (MynbaaM, MOOHSTHUSIM, rpabeHam u Ap.).

BeITHYTBIE JTMHEHHBIE 00/IACTH, MPUYPOYCHHBIC K nporudam,
FMyOUHHBIM pa3lOMaM, 30HaM CyONyKUMM M PUGTOBRIM CHCTCMaM,
HA3BIBAIOT pyoxsimu noscamu. VX pasmepbl BapbUPYIOT OT COTCH IO
THICSY KWIOMETPOB. B mpenenax KOHTHHCHTANbHBIX M OKEAHHYCCKMX
TUTMT BBLOENSIOT 6acceiitst, TIPEACTABISIIOLME cODOH TuIolIaar Helpe-
PHIBHOTO pPaclpOCTPAHEHUs TIUIACTOBOM PYOHOHM MMHEPATH3ALIMH,
chhopMupoBaBLIelics B 3MMKOHTHHEHTANBHBIX MOPCKHX YCIIOBHSIX.
[Diowanu dacceiHOB U3MEPSIIOTCS COTHSIMHU — COTHSIMH ThICHY KBl -
PATHBIX KWJIOMETPOB.

Pyonoim paiionom HA3BIBAIOT MECTHOE CKOIUICHME MECTOPOXKAe-
HUH B nipenenax 6osiee KPYMHBIX TEKCOHOB (MPOBMHLIMMH, oOacTeH,
nosicoB U 6acceilHOB), OOYCIIOBICHHOE IPHYPOYCHHOCTLIO PYIHBIX
NPOSABJICHNH K ONpeAeNcHHbIM TEKTOHOMAarMaTH4eCKUM M JIMTOJIOrO-
daumanbHeIM 06cTaHOBKaM B citydae, korma cepust MECTOPOXICHUH
onpeaeNeHHbIX BUIOB MOJIC3HBIX HCKOMACMbIX CKOHLICHTPMPOBAHA B
MeCTaX rNepecedeHHsl pasioMOB, TAKOH palOH Ha3bIBAKOT pyodHbiM y3-
NOM.

Pyonoe nose mpencTapisier co6oit HeOONbLIOH YJacTOK 3CMHOM
KOpbl (€AMHULIBI — NECATKM KBAaOpAaTHBIX KMJIOMETPOB), B Ipeaenax
KOTOPOTrO PACNOoNaralorcsi COMMKeHHbIE, ONHOBPCMECHHO 0bOpasoBaB-
lIuecs, TeHeTHYeCKM PONCTBEHHBIE MecTopoXxieHusi. PymHoe none
NPUYPOYEHO K KOHKPETHBIM IMe0JIOTHYSCKUM CTPYKTYpaM. OHO MOXET
COCTOSITh KaK W3 OMHOTO KPYIHOTO MECTOPOXIEHUS C cepueil pas3ob-
LlIeHHBIX 3aJieKel, TaK U N3 HECKOJIbKMX.

Mecmoposcodenuem Ha3bIBAIOT OOHO W/IM HECKOJIBKO PYOHBIX TC,
0OBbEAMHEHHBIX 0DUIHOCTBIO NMPOUCXOXIACHHUS U MIPUYPOYCHHBIX K JIO-
KAJIbHOM TeoyiorMyeckoi crpykrype. Ero pasMepsl BapbUpyIlOT OT €4u-
HML 0O OECATKOB KBaJpaTHBIX KHIOMCTPOB.

K pydneim mesam OTHOCAT CKOIUICHUSI NMPOMBILUJICHHBIX PYA,
HMEIOLIMX OBLIMI KOHTYD M OMpeaeNeHHYI0 GopMYy U MPUYPOYCHHBIX
K ONnpeaeleHHOMY CTPYKTYPHO-IEOJIOTHYECKOMY 3JIEMCHTY WM HX
KOMOWHALIMHU.
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MOP®OJIOIHUA TEN IMOJIE3HBIX UCKOIAEMBIX

Cpeny GeckoHeyHOro pasHoobpasus GopM PYIHBIX TEl MOXHO
BBIICUTE CJICAYIOLUME [VIABHBIE TUTIBI: MJIACTbI, TUH3bI, XXHIbI, TPYObI
MK CTONOBI, IUTOKBEPKH, LUITOKH, TEJIa HENPaBUILHOMN (DOPMBI, rHes-
na (KapMaHbl) ¥ KOMOMHHMPOBAHHBIC 3AJIEXKH.

[Tracmamu Ha3bIBAIOT TIOCKME, MUIACTHHOOBPA3HBIE TeNa MOJIe3-
HBIX HCKOTIACMBIX, 06pa3ylolmMxcsi B BOIHBIX HacceMHaX CUHXPOHHO C
BMELUAKLUMMH OoCano4YyHbIMKU nopomaMu. Mopdonoruyeckn Ha HHUX
MOXOXM IJIACTOOOpa3HbIE METaCOMAaTHYECKME Tena, (GOPMHUPOBAB-
LIMecs Mo ocafovyHbIM TonwaM. KpoMe Toro, BeUAENSIOT MATMATOTEH -
HbIC MIACTOOOPa3HBIC 3aJICXKH B CTPATH(DULMPOBAHHBIX YIbTPAOCHORB-
HbIX U LUETOYHBIX MIYTOHAX.

OCHOBHBIMH 3NCMEHTAMM TUTACTOB SIBASIOTCS 3JEMEHTHI 3a/lera-
HUsl (A3UMYT M YTON MafCHUS, ANMHBI MO NAJCHHWIO U MPOCTHPAHHUIO U
MOUIHOCTL). B 3aBUCHMMOCTM OT yrjla mageHusl BBIOCASIOT MOJIOrHe
(MeHbLe 45°) U KpyTbie (6onblue 45°). PasnuyarT HEeCKOJIbKO 3KOHO-
MMUYCCKHMX KATCTOPHH MOLUHOCTEH: paboyyld — MMHHMMANBHYIO, MpU
KOTOPOH PEHTA0CNIbHO pa3pabaTbiBaTh, 3KCIUTYATALIMOHHYIO — CYMMY
BCCX MPOCJOEB ¢ PyAHbIM BELIECTBOM M 6e3 Hero, BXoASLIMX B pabo-
4Y10 YacTh TJIACTA, M MMOJIC3HYIO, MPEOCTABIAIOLYIO cOB0M CyMMapHYIO
MOLIHOCTb MAaYeK MOJIC3HOIO HWCKOMAaeMOro, M3BJICKAEMOro MpH OO-
ObIyc.

un3br NpeACcTaBIsgIOT coboi TUIOCKHUE Tesla JUCKOOOpasHOH MIH
JAcHTooOpasHoU dopmbl OHM THNMYHBI M BYJIKAHOIEHHO-0CANOY-
HBIX MECTOPOXICHUM B CYOMapMHHBIX YCNOBUSIX, HO obpa3yiorcs u
METACOMATHYECKUM M MarMaTuyeckuM criocobom. Kak u ang nnacro-
BBIX TC/I, OHU OBIBAIOT MOJOTONAfaoOLIME U KPYTONagaoLLue.

A6t OTHOCATCSI K STTUTCHETHYCCKUM PYAHBIM OOpa3oBaHUSM U
B MOJABJSIOLICM BONLLIHHCTEE MPENCTARISIOT COOOM TPELUMHBI B rOp-
HBIX MOpoAax, BBIMOJHCHHBIC MUHEPANLHLIM BellecTBOM. Ho uMeror-
Csl U MCTACOMATHYECKHUE XHUI0o0o0pasHble Tena. Beiaensior caeayoume
BNCMCHTBI XMW 3a1b0aHIBI—KOHTAKThI XWIbI C BMELIAIOLMMHU NOpo-
JaMH CO CTOPOHLI BUCSYECIO M Jexaycro 60koB; anodusbl — OTBETB-
JICHUSI; OPCOJIbI H3MEHEHHBIX OKOJIOXUIBHBIX MOpoa. B npenenax xun
060coBMSIOTCS] YYACTKH C MNOBBILWCHHBIMU COACPXAHUSAMMU MOJE3HbIX
KOMIMOHEHTOB. MX Ha3bIBAIOT pyaAHLIMM cTonbamu. OHu OBIBAIOT MOpD-
(ponmoruycckuMu, oOYCNIOBNCHHBIMH MECTHBIMU PA3OYBAMU XHUJIBI, U
KOHUCHTPALMOHHBIMH, CBA3aHHBLIMH C NOKAILHBEIMH BbICOKHMH KOH-
LCHTPAUUSIMH LICHHBIX KOMIIOHEHTOB.

Kak ¥ B NIacTOBBIX TENax, B XUJAX U3MEPSIOT 3JICMCHTHI 3ase-
raHusi, JJIMHBI MO TMPOCTHPAHHIO M MAACHMIO, MOLIHOCTL H CKJIOHE-
HUe. B MopdonoruycckoM OTHOLWICHHUU PasiMyaloT TUIBLI XUJ: Npo-
CTbIC M CIIOXHBIC, YCTKOBUAHLIC, KAMEPHbIC, CCAJIOBHIAHBIE, JICHTOY-
HbIC U OTIEPCHHBIC.
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MecTopoXIeHUs INMpEeACTABISHBI JIMO0 ONHOM KPYIMHOH XWIOH
CJIOXXHOTO cTpoeHMs, b0 cepueit bonee MeNKUX. BRIACHSAIOT XMWIb-
HBIE PYAHBIE IMOJs, BKIOYAKOLIHE HECKONbKO CONMXEHHBIX MECTOPO-
XICHHHA.

Tpy6u:, mpybxu u mpyboobpasnsie u cmoaboobpasnvie 3anexcu
NpeACTARNAIOT cO60H YIIMHEHHBIE IIO OOHO| ocH pyAHbIe Tena. OHM
4acTo MMeIoT GOpPMY YIUTHHEHHBIX, OTIPOKUHYTBIX BEPIUMHOW Ha ITy-
OUHY KOHYycoB. BaxXHBIMU 27IEMEHTAMH 3TOr0 THIA TEN SABNACTCS YTOI
HBIPAHUS, KOTOPHIM M3MepseTCst MeXIY OCBIO TeJla U NOPU3OHTAIb-
HOM TUIOCKOCTBIO, H AHMaMETP 3aleXXH Ha PasHbIX I'MIICOMETPHYECKHX
ypoBHsix. Haubonee Tunu4yHbl TakMe GOpMbI 118 AIMA3OHOCHBIX TPY-
60K, TIONMMETAUIMYECKMX M 30JI0TO-CEepeOpSIHBIX 3aJicKCH B By/IKa-
HHYECKUX ammnaparax ¥ pyJHBIX cCTONOOB B y3/1aX NepeceyeHHd BepTH-
KaJIbHBIX TPELIMH HAa I'MAPOTepPMaJbHBIX MECTOPOXICHHSAX.

Ilmoxaepx — He MOpPQONOTUYECKOE TIOHSATHE. BTO HEKOTODHIii
00bEM TOPHBIX IMOPOH, MHTEHCHBHO pacCeYeHHBIX Pa3HOOPUCHTHPO-
BAHHBIMH CHCTEMaMM KOPOTKHMX TPELIMH, IO KOTOPhIM pasBHBacTCH
pyaHas MHHepanuzaums. YacTo Mexdy TpeWUMHaMH PacHnoiaracTcs
BKparuieHHoe opyneHeHue. LIITokBepky MOryT HMeThb CaMylO pasHo-
o6paszHyio dhopMy — TpyOKM, M3OMETPHUYECKHE TeNa, THHEHHbBIC XKU-
noobpasHble CUCTEMBI, NOJIOTHE JIMH30- U IUIACTOOOpa3HbIC 3aJIeXKH.

[limox — rpyuieBUIHOE KPYTOOPHEHTHPOBAHHOC PYIHOE TENO C
OKPYINBIM, 3JUTMINTHYECKMM TOPH3OHTAILHBIM CEYEHHEM, ObICTPO BbI-
KNIMHUBAIOLIeECS Ha TIyOUHE, KOHMYECKOC U apKoobpasHoe B paspe-
3e. Ora ¢opMa THNMHYHA OJI TMOPOTCPMalibHO-METACOMATHUYCCKUX,
MEIHO-TIOpUPOBLIX, CKAPHOBEIX ¥ IPEH3CHOBBIX MECTOPOXACHUH.

Tena nenpaguavhou opme: — SUMYHBIC, KapaBacoOpasHbIE C
BLICTYTIAMH M TIepeXuMaMu, ameboobpasHsie. Moryr OpiTh u30MET-
PUYHBIMM, YIUTIOIUEHHBIMH, JMCKOOOpasHBIMHM, YATHHCHHEIMM, NpU3-
MATHYECKHMMH. XapaKTepHbl IJIs cyOMapMHHBIX KONYEIAHHBIX M Xe-
NIe3HO-MapraHlieBEIX MECTOPOXICHHH, CKAPDHOBBIX 3aJieXeH, pasHo-
0Bpas3HBIX PYIHBIX 00pa30OBaHUM B KapCTOBBIX CTPYKTYpax.

Tnezda — HeboNnplIWE U3OMETPUYHBIC CKOIUICHHMSI PYOIHOTIO Be-
wecrsa. [ 30I0TOPYAHBIX, PTYTHBIX, XPOMMTOBBIX M PEAKOMETANb-
HBIX, 1 HEKOTOPBIX IPYIMX THUIIOB MECTOPOXIECHWUH B psiie Cy4acB
SABIFIOTCH BEAYIUMM MopdonorudeckuM TUoM. [1poMblluTeH HBIH
UHTEpeC TMPENCTABIAIOT YYAaCTKHM, HACBIWUECHHbIC PYAHBIMMH MHC3NAMM.
B MarMaTH4YeCKMX MECTOPOXICHMAX OHM YacTO MMEIOT GopMy LUIM-
pOB, JIMH30YeK, Wapoobpa3HbuIX BbhluieNeHHMH. K 3ToM Xe Kareropuu
OTHOCSIT M PYOHBIE KaApMaHs: — U30OMETPUYHbIE HAKOIUIEHHS PYIHOIO
MaTepHasia B 30He BBIBETPHMBAaHUS, B KapCTOBBIX KaBepHax, B Nnojoc-
TAX W INycToTax BOMM3M 3KPAaHU3IHMPYIOWMX NOBEPXHOCTEH HA TMAPO-
TEPMAJIBHBIX MECTOPOXICHMSIX.

KomburupoearHbsie 3anexcu NpeacTaBnsior cobou cnoxHoie ¢Gop-
MBI PYAHBIX T€Jl, COCTOSILIMC U3 HECKONBKHX MPOCTHIX MOp¢OoIoruye-
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ckux anemeHTOoB. Hanbosnee pacnpocrpaHeHbl rpuboobpasHeiec 1 Me-
ny3oobpasHbie 3anexu. OHU HMEIOT BEPXHIOIO ITOJIOTYIO0, MHOTNA JHC-
KOOOpa3HYIO YaCTh, LIATNIKY, ONHY WIHM CEpHIO IOABOASALIMX XHI000-
pPa3HBIX HOXEK. OTH 3aNeXH XapaKTepHbI IJisi CyOMapHHHEIX BYJIKa-
HOTEHHO-0CAJOYHBLIX MECTOPOXACHHH M OCTATOYHEIX 3aJieXel B KO-
pax BbiBeTpuBaHUs. KpoMe Toro, Bo3MOXHBI M Ipyrue codeTaHH::
MUIACTOBBIX M XWIbHBIX POPM, LUTOKOB M XWI, TpyDOoOOpa3sHbIX, TUH-
30BUOHBIX Y XWIbHBIX JIEMEHTOB M psill APYTHX.

MHHEPAJIOT'O-TEOXMMHWYECKHWE M TEKCTYPHO-CTPYKTYFHBIE
XAPAKTEPUCTHKH PV

Pynpl npencraBngaioT coboli arperarbl pyYOHBIX (LEHHBIX) U He-
PYOHBIX (YAcTO HA3LIBAIOT XKUJIBHBIX) MUHepanoB. [lo XMMHYECKOMY
COCTaBY LIEHHBIE MMHEpanbl NpeocTaBlcHbl: 1) OKCHMOaMH Xelesa,
MapraHua, onoBa, ypaHa, Xpoma, aliOMHHMS, 2) CWIHKATAMM (CITIOAK],
acbecT M Op.), 3) CEpHUCTHIMH COESNMHEHUSAMM: CyNb(OUAb], APCEHU-
Obl, AHTUMOHMIBI MEIH, LIHHKA, CBUHIIA, HUKENS H Op. 3JIEMEHTOB, 4)
kapBoHaTaMy XeNe3a, MapraHia, MarHusl, CBMHIA, UMHKA, MeOH, 5)
cynedaraMu 6apusi ¥ cTpoHUus, 6) docdaramu, 7) ranmouaaMu (COnH
U dmoopur), 8) caMOpoIHBIMM 3IEeMEHTaMHU (30J10TO, TUTATUHA, MEIb).
CpelM HepyIHBIX NMpeobianaloT KBapu, KapOboHaThl, XJIOPUT, TypMa-
JTUH, TPEMOJIUT, CEPHULIUT, KAOJIMHHUT.

MuHepanbHOe BElIECTBO, COCTABJSIOLIeEe IOJIe3HbIe MCKoTae-
Mble, 00JIagaeT COOTBETCTBYIOLLEH CTPYKTYPOH M TEKCTYPOM.

Cmpyxmypa pyn onpenensercsa ¢popMoi, paamMepaMu U B3auMO-
OTHOLUEHUSAMM 3€pPeH ClaralolUX UX MUHEpaJoB.

Texcmypa pyn onpenensiercs ¢GopMOH, pazMepaMH U B3aHMOOT-
HOLICHUAMM arperaToB 3epeH cJaralollMx MX MHUHEpPanoB.

PaznuyaroT cTpYKTYpPbl M TEKCTYpHl pa3HOro Maciuraba: meza —
HabmogacMpie B OOHAXKEHHBIX Y TOPHBIX BEIpabOTKax, Makpo — BUOU-
Mble B oOpa3uax U Muxpo — yCTaHABIMBASMBIC ITON MUKPOCKOITOM.

[Tpoueccsl MMHEpaOHAKOIUIEHHsI TpH pOpMHUPOBAaHUU MECTO-
POXIEHHH MO ANUTESNILHOCTH COTIOCTABHMMEI ¢ N€ONIOTMYECKOM LIIKAION
BpeMeHH. OHM MPOTEKAaKOT B TEYEHME 3TAIOB M CTaJUM.

Bman OXBaThIBACT MJIMTENbHBIM MEpUOI, KOTAa NMPOMCXOLHUJIO
HAaKOIUTCHHE pYyd OOHOIO I'eHEeTHYECKOIo THUIla, HAllpUMep, MarMaTH-
4ecKOro, NerMaTUTOBOTO, FHApPOTEpMabHONO M aAp. MHoOrue Mecrto-
poxiaeHus: GOpPpMUPOBANIMCH B IBa, TPH M Jaxe Oonblie 3Tanos.

Cmaduu GUKCHPYIOT YaCTH 3TAIOB, B TCYCHHUE KOTOPHIX IMPOMUC-
XONWIO HaKOIUIEHHEe MHHEpaIOB onpenelieHHoOro cocrtasa. Craaus
OTHOGNAETCS ONHA OT APYTroi NMepepshiBOM B MHUHEpaIM3alHM, PUKCH-
pYEMBIX TepeceyeHHEM Pa3HOBO3PACTHBIX XKHII, OPEKYHPOBAHHMEM M
LIeMEHTaLMe MUHEpaJbHbIX arperaToB paHHHUX cTagui 6onee nosn-
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HUMH; KOHTPACTHLIM UBMCHCHHEM (PH3UKO-XMMHYECCKMX NMapamMcTpoOB
NPOLECCOB MMHEpaoobpaszoBaHMs. BbiaenstioTcss MOHO- M MOJIMCTA-
OUHHBIC MECTOPOXIACHMUS.

MuHepanbHbIE ACCOLIMALIMM NMOCICAOBATCIbHBIX CTAANN HU3bI6A -
M MUHEpanbHbiMlt 2enepauuamu. BoblaensiioT naparecHeTHYECKUE MH-
HepanbHble accolMalMy (WM NMapareHc3uchbl), B KOTOpbie 0ObLEAUHSI-
IOT COBMECTHO 3QICralolMe arperaTbhl MUHCPAIOB, UMCIOLIME oblice
NPOMCXOXACHHE U OTIAraBlUMecsi B ONPCACACHHOM MOCIEedOoBATC/b-
HOCTH.

Pynbi, o6pazoBaBluyecsi CHHXPOHHO ¢ BMELIAKLWNMH NOPOAaMHU
Ha3bIBAIOT CHMHTEHCTHYECKMMH, 2 BO3HMKILIMC B yXC CYLICCTBOBAB-
KX Mopojax — 3NHMICHETUYHbIMHU.

IEHETUYECKAA KJIIACCH®UKALIUS MECTOPOXIEHHWHA TTOJIE3HBIX
HMCKOITAEMBbIX

B npouecce MOCTOSIHHONO KpPYyroBopoTa MMHEPANbHbIX Macc B
3BOJIIOLIMOHHOM PA3BUTHM 3CMIN (POPMHUPYIOTCS BCC U3BECTHLIC TUMNDI
MECTOPOXICHUM MONE3HLIX UCKONAeMbIX. B COOTBETCTBHH C 3/ICMCH-
TAMHM 3TOrO LMKIHYECKOTO KPYTOBOPOTA BbLUACASIIOT TPU cEpUM obpa-
3YIOLIMXCS TOPHBIX MOPOA, TEOJIOTUYCCKHMX CTPYKTYP M PYAHBLIX MC-
CTOPOXACHUM — MarMaTOreHHBIE, CEAUMCHTOTCHHBIC H MeTaMop(Po-
FCHHbIC.

[TogoOHast 3MNUPHUCCKASI 3AKOHOMCPHOCTL € PA3IMYHBIMM Ba-
PHALIMIMH K OblNa MOJIOXKEHL B OCHOBY NI00bIX M3BECTHLIX PYAOTCHC-
THUYCCKMX KNACCH(PUKALMU H3JOXKCHA B TPYAAX BEOYLIMX MMPOBLIX
YYCHBIX, Ha4MHasi ¢ koHua XIX B. Haubonee ussecTHbl (hyHAAMCH-
TanibHble yucbuuxkyu K.W.bormanorsuua (1912), JI.dc Jlone (1913),
B.OmMmoHca (1918), A.H.3aapuukoro (1926), B.JIuurpena (1932),
B.A.O6pyucsa (1934), I''LLI1xcitacpxena (1958), Y.llapka u P.Makan-
napmuaa (1963), B.U.Cmuprosa (1965, 1969, 1976, 1982), U.®D.Po-
maHoBuya (1986), Yxain KO Uena (1990) n MHOrMX apyrux.

MMeHHO B 2TOM TPAOULIMOHHOM CTUNC U ObLLIA BBIACPXAHA HAW-
bonee monynspHasi B HacTosiwee BpeMsi knaccupukauus B.U.Cvmup-
HoBa. B manpHenwieM Mbl OyAEeM HCMOAL3OBATL CC B M3JIOXKCHUM Ma-
TCPUAJIA KypCa, BHOCSI HEKOTOPBIC H3MCHCHHUSI U JOTNONHCHHUSI.

MTak, BcC MCCTOPOXIOCHMS TNONC3HBIX MCKOMACMbIX YCJIOBHO
pPasfeasgioOTCs HA TPHU CEPMHU: MATMATOICHHYIO, IK30TCHHYIO M MCTa-
MopdercHHY0. Kaxaasn cepusi B CBOXO OYCpeAb PASACsiCTCS HA Tpyn-
Mbl, a NIOCJEGAHMC Ha Kiuacchl (Tabn. 4).

MarMaTOrcHHbLIC MCCTOPOXACHMUSN. VX HA3LIBAKT Tak-
XK€ SHOOrCHHBIMM MM TFMIIONCHHBLIMM W CBSI3LIBAKIT C BHYTPCHHCH
sHeprued semau. B naHHOM cepuu BoLACHIOT wWieeTs rpynn. [ se rpyn-
Nbl — Mazmamuueckas U kapboiamumosds odpas3yloTesl U3 pacniaBoB
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TaGnuua 4
CBo/inas reveruycckan Kiaccuukanms MCCTOPOAICHTHH H0JIC3NLIX
HCKOIACMBbIX

I'pyiiia Kiace THITLI MeCTOPOXICHIH

DHIOrCHHAA CepHS

4) CYILQHIHBIC MCIHO-HUKCICRRIC
I OCHOBIIBIN M YIBTPLOCHORHBIN
KOMILICKCUN,

() XpOMHTORLIC, THTAHOMaI'HETH-
TOBBIC U PYJILI WICMCHTOR TUIATH-
I. JIuxsaimormmnsit HOBOH I'PYIMILI B PACCIOCHHBIX
YIIETPAOCHOBHBIX KOMIUICKCAX,

B) PCUKMC, PEeNKOICMelILHBIC W
paccedItbIC “NICMEHTR B IIIeII0Y-
Marmaruucckas : HBIX KOMIUIEKCAX
MarmaTuieckue ropHhie opojn!
2. PammieMarmatvMeckmii | aMa3oHOCHBIE KHMGEPIHTHI U

JIAMIIPOMTEI
3. lHoymemarmariue- XPOMMTOBBIC, TUTAHOMAI'HCTHTO-
CKHH BLIC H AHATHT-TIC(PC/TMHORBIC
| [epoBCKUT-THTAOMAI HETHTORBIC,
KapGonardrosas | diom)iHo-MarMaTu- KaMaopuToBBIC, PEJKOMETWUILHO-
HECKHIt KapOOHATHTORLIA | 1IMPONJIOPOBEIL, PEJIKOSCMEILHBIC 1
(pirooprroBnIe
Kepamuieckue, MyckoBHTOBDBIC,
I. Marmarorenmii PCHKOMCTAUNILITLIC M IBCTHLIX
Hermarurosas KaMHEH
2. Mmowmo- PekoMeTaLILIO-MHUPONJIOPOBhIC U
UHATCK THHCCKMIT anatTuT-Hed CHMHOBLIC
3. (Puroun)Ho- KepamMuueckux, MyCKOBHTOBBIX,
MeTaMopgorenu i PCIKOMCTAILIBILIX HCIMATHTOR U

LBCTHLIX KaMHCH
AKenesopyarmsic, BosisgpaM-

|. HireeTkopniii MOSTHUGICHOBBIC, ME)(i0-
MOJIMGJICHOBBIC, CBHHIORBO-
Cxapitonas | MITKORBBIC
Kencsopyuinsie, Mejo-
2. Marne:svanunii MOJIMG/ICHIOBRKIC, OIIOBOPYIILIC,
Gopunle
1. AJILOUTHTORBIH epwuiMennie, JIMTHERLIC, Ypalio-
ALOuTHT- BLIE H PCHKOIEMENLILIC
I'peHseHoBas 2. 'peitsenoBniit OIoBO-BONB(PAMOBKIC, JIHTHERLIC,

GepuitiueRbie



[ Ipodomncenne maon. 4

"pyimia Kirace THiml MecTopoXICHHH

[TITOKBCPKOBBKIC M WWIbHLIC

a) BHICOKOTCMIICPATYPHEIC ME)HO-
MOJUG;ctmioppUpoBsbIC, 30J10TO-,
QJIORO-, MCJTHO-KBAPIICBBIC,

0) cpejHeTeMIICpaTypHBIC 1HOJIUMC-
1. [ Inyronoretuinlii TUUIHUCCKHE, CYPLMALIO-MDITILAKO-
RLIE, PCJIKOMCTULILHBIC, YPaioIoc-
HBIC,

B) HU3KOTCMIICPATYPIDIE CHIECPHTO-
BBIC, POJIOXPOIHTOBRBIC, MATHC SHTO-
BhIC, XPHI0THI-acOeCTORBIC, DapH-
TOBBIL, (DIIOOPHTOBLIC
3onoro-cepeOpsinie, MIOBO-

I 'wiporep- 2. Bynkanoreruislid anfe- | BoibppamMonkie, pTYIHbIe, Me)iIbie,
MEUIhHAS T TOMJIFIBIH AIYHHTOBBIC, MCITAHJICKOI'O IIIATY,
CaMOPO/IHOH CCphl
3. BynkanorenHo- Konmuenaiunic, MCJIHOKONYUCAMTILIC,

OCAJIOUHBIA, Oa3UILTOML- | KONMCIAHHO-TIONMMCTUUIMHMCCKHE
HBLIA, cyOMapHIHLLA

DK30TCHIIaN CepUH

Hukesmn-koGwihToBne, DOKCHTORLIC,

|. OcTarovnIi PCJIKOMCTALILIBIC H PCJIKO3CMCID-
BreTpUBaHUA HBIC, KAQJIMHOBLIC, AlIATUTOBLIC,
MAPTalleBbiC
2. Mudmunpaimonnsii PejgcoMeTalnHo-ypatoBhic

I"paBmiilnic, necyalinbic ¥ 1MIme-
ThiC (orteyropunic, OCHTOIHTOBLIC)
a) KolmHHeIrraibImie pocehitnLIe
JONOTHIL, TUIATHEIORLIC, KUCCHTCPH-
TORBIC, WIMAHLIC, TAITTWUIHT-
KONYMOHTORLIC, KOPYUNIOBLIE

() JInropansibie pocehlininic
PYTHIOBLIC, HILMCHHTORLIC, [Mp-
KOHUCBLIC, KACCMTCPUTORBIC, all-
'MAIBIC, [BETHBLIC KAMITH

a) FMIPOOKCH)IIBIC, CYCIICH SMOHEIO-
KOJNTOWIHBIC, OYPRIX XKCICSKOR,
MAPIala, WCIe10-MapraHI lCBhIX
KOIKPCIMHM W KOPOK.

0) cyuntprjuro-cysnpario-kapso-
HATIHBIC, [BCTHLIX W PEJIKMX MCTUI-
J0B B ‘IEPIH:]H CJEAARTD [ELN,

B) CYILPATIO-TWIOMJIHBIC, KAMCH-
HBIX, KUTMIAHBIX COIICH, DopaToR,
AUTHH

|. Mexanueckui poc-
CHITIION

(cajrovtas 2. XeMorceHHLIH




Oxonuanue maon. 4

['pynna Knacc THITLL MeCTOPOX ICHHIH
PocdopHTOBLIE
(KOHTHHEHTILHbIE H TTPHOPEHHO-
3. bruoxumuueckuii MOPCKHE) KPEMHHCTLIC TI0POJIbI

(JIMATOMMT, TpEIie, OIoKM ),
M3BECTHIKH, YIIIU, ToplOYHe
Ocajioutas CIIAHLIBL, TOPG

MeIHCTBIX NTECHaHHKOR, CBUHIIOBO-
I[MHKOBbIC B KapOOHATHBIX
IIOPOJIAN, CBMHLIORBIC B

4. OcaJjlouno- HecHaHMKaXx, $0I0TOPYIHEIE W
KaTareHeTHyee ki YPAHOBEIE B TCPPUICHHO-
KapOOHATHBIX M YCPHO-CIIAHLIEBBIX
TONMILAX CAMOPOIHOM Cephl, HeTH
v raza, HoJ1o-GpOMMCTBIX H
METAILIOHOCHBIX PACCOIIOB

MeTramopdorcHHasi CepHsi

l. Peruonansio- JKenesopymHble, MapraHlieBbic,
MeTtamopduso- MeTaMophU3IOBaAHHLIH 30J10TO-YPaAHOBEIE, allaTHTOBLIL,
BaHH:dAA KOITHe JaHHBIC
2. KoHTaxToBO- Aenesopymmie, rpagpUTOBBIE,
MeTaMophH30BaAHHBLII KOpPYH/IOBbIE, CKAPHHPOBAHHBIEC
["opHOroe xpycrajis, 301010~
l. 3eeHocnaHeB LI KBaplERLIe, MpaMopa, KBapliM1bl,

KPOBEJILHBIC CIIAHLIp]
AHJIUTY3MTORLIE, KHAHHTOBLIC,

Meramopdu- 2. AM(pUOONKTORLIH CHJLTMMAHMTORBBIEC, HAX/AKA,
HeCKas aMpubon-acGecToBbIC
3. [parrynmmr- [‘panaToBLle, pyTHI-
IO HTOBLIM WIbMCHHTOBEIC, (DJIOIOIIMTORbLIC
4. UmilaxTHTOBLIN AdtMaitinie (7)

B npouccce UX AMPpdepeHUHALMH U JIMKBALMHM, CBSI3AHHLIX CO Cpci-
HUMU, OCHOBHbIMM U YILTPAOCHOBHBIMM MATMaMM,

YeTpipe OCTANBHBIX TPYNILI — RE2MAMUMOGAS, AALOUMUM-2Peil-
3EHO6UA, CKAPHOGAA W 2UOPOMEPMAAbHAA — ACCOLUMHUPYIOT C KHCIIbIMH,
CPCOHUMHU H LUCAOYHLIMM MArMAaTHYECKMMH KOMIUICKCAMHU H (popMH-
POBAJIMChL HA MO3AHCHUHTPY3MBHOM M TIOCTHHTPY3HBHOMW CTAOMSIX MX
CTAHOBICHHSI.

DK30TcHHbBIC (NTOBCPXHOCTHBIC, T'MIICPreHHbIC, CCAMMCHTO-
FCHHbLIC) MCCTOPOXACHHSI (POPMHUPOBIIHCH BCACACTBUC MCXaHHYC-
CKOMW, XMMHMUYCCKOH M OHMOXMMHWUYCCKOMU AHU(PPCPCHUMALMM BCLICCTBA
3CMHOWH KOpbl TNMOoA BAMSIHMCM COMHEYHOM 3HCEpPruM. TpaauUHMOHHO
3A0CCH BLIACJSIIOT ABC FPYNIbI: 6biGEMPUBARLA, CBSIBAHHYIO C APCBHCH U
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COBPEMEHHOM KOpPOU BBIBETPUBAHUA U 0cadouiyro, GOPMHUPYIOLLYIOCS
[PY MCXaHUYECKOM Pa3pyLICHMH TCJ1 MOJE3HbIX HCKOMAaeMbIX NPH aK-
THBHOM YYACTHH KOHTHHCHTANBHBIX M MOPCKUX BOM, 4 TAKXKE BO3HM-
KAIOWYIO NPH MEXaHHWYEeCKON, XUMHUYECKOH, OMOXHUMHYECKONH U BYJ-
KaHuvyecko¥ nuddepeHUMALMH MHUHEPAJIbHOINO BCLUCCTBA B MOBCPX-
HOCTHOM 4acTH 3eMHOH KOpbl B Tpoliecce HAKOIJIEHHMs OCANOYHBIX
TOJILL,
MecTtaMOphOrcHHBIE MECCTOPOXACHMUSA BOJHMKAIT B
rMyOMHHBIX 30HAX 36MHOW KOpbl MOA BO3ACHCTBHMCM TOCMOACTBYIO-
LMX TAM BBICOKUX AABJEHHI M TeMriepaTyp. B 2Toi cepuy BbIACISIOT
[IBE TPYTIbI PYAHBIX 0OpasoBaHWW: Memamop@u3ocaniyro, BKIKO1AI0-
Y0 Npeobpa3oBaHHbIC B HOBOYW TEPMOJMHAMHYCCKOH OBCTaHOBKE
paHee BO3HUKLIME MECTOPOXICHUS JIIoboro reHe3nca U, COOCTBCHHO,
memamopuueckue, 0bpasoBaBLIMECs] BIIEPBbIC B PE3YNILTATC METAMOp-
dorenHoro npeobpasoBaAHUS MUHEPATLHOIO BCLIECTBA MM 00YC/10B-
NEHHBIE NpOoLECCaMH THIPOTepPMaIbLHO-MCTAMOPGPOTCHHOIO KOHUCH -
TPUPOBAHMS PACCESIHHBIX PYAHBIX 3JICMCHTOB WJIW WX COCAMHCHUM.

BaxkHOM XapaKTepHOW OCOOEHHOCTLIC PYAHOH MHHCPAM3aLUH
pasTMYHbIX TCPPUTOPHIA SABAAETCS NMPEACTABACHUC O NCOJIONMYCCKHUX H
pyoHbIX popMaLIMX.

Fconorudcckue PpopMaAaUMM — 3TO CCTECTBCHHLIC KOM-
MJIeKChbl NMaparceHeTUYECKM CBA3AHHLIX BO BPEMCHH H MPOCTPAHCTBC
FOPHBIX MOPOX Y ACCOLIMMPYIOLIMX C HUMH MHUHEPATBLHBIX MCCTOPOX-
neHui. [lpu uaydyeHun dopMauMil yYUTBIBAKOTCSI MPOLICCChI, MCCIC-
ayeMble JTUTONIOTHEH; NMEeTPONOTHEH U TeKTOHUKOM. DopMaumu BblAC-
JISIIOTCSL SMITMPHUYECKHA HA OCHOBAHMM MHOTOKPATHOM, CTATHCTHUYCCKH
YCTAHOBJICHHOM MOBTOPACMOCTH OINPCACACHHBIX TMAPArcHC3UCOB IO-
pPOI B AHAJIOTMYHBIX CTpyKTypax. ITo OTHOWEHHIO K mpoLcccaM opy-
JCHEHMs] pasIMyaloT CleayloLIue IrpyIIbl reoJJOTHYCeCKUX (popMaLivi:

|.PynoreHepupyiowmue, B KOTOPbIX NMPOMBILWICHHEIC CKOMJICHUSA
PYA NPEACTABNSIOT ECTCCTBCHHBIM COCTABHBIM KOMIMOHEHTOM; 2. Py-
OOHOCHBIE, XOTS U CONEPXAT PYAHLIC MECCTOPOXACHHS, HO CBSI3b UX C
OpyAcHeHHMEM HeomnpeaesneHHa; 3. Pynoobpasyluuc, SBiasiiOmUecs uc-
TOYHMKOM 3HEPruu npu GOpMHPOBAHHM MeCTOpoXacHMi; 4. Pynos-
MELIAOLIHE — CONEPXKAT NPOAYKTHI pyAoreHesa 6onec ApCBHHUX, YCM
JaHHas GopMalus, 3MoX.

B 70-x rogax XX B. BOZHHMKJIO YYCHHMC O PYAHLIX (popMaLusiX,
paspaGoranHoe B.A. KysHcuoseim, B.H. Kosepenko, [.H. I'opxes-
cxkuM U apyruMu. Ion pyduoi ghopmaiueii NMOHUMAKT CCTCCTBEHHOEC
cooOIECTBO PYAHBLIX OOpasoBaHUM, OOBLEAMHACMDLIX MCXAY cobou
CXOAHBIMU MaparcHeTUYECKMMHU ACCOLMALIMSIMMU TTIABHCHLUKX PYAHBIX
MUHCPANIOB M TEKTOHOMATMATHYCCKMMM YCJIOBUSIMM TPOSIBJIICHMS, a
TAKKE OMM3KUMH OCOOCHHOCTSMHM PAsBMTHUSI PYAHOro rpouecca.
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B pyanbie popmauuu oObeAUHAIOTCS GNM3KUE MO COCTABY Me-
CTOPOXACHHS, (pOpMHpOBABLUHECS B CXOAHBIX TCKTOHOMATMATHYE-
CKHX YCIIOBHAX, OMNpeeisieMbIX CAIMHCTBOM TEKTOHMYCCKOIO peXHMa.
Brinensiemeie popMauUU HE MOTYT ObITL KOHBEPTEHTHBIMH, MOCKOJIb-
Ky OHH OTIPEACIIAOTCS INaBHEHLWIMMH MUHEPAJIbHBIMHE MapareHesuca-
MU M TCOJIOTHYCCKOW OOCTAHOBKOWM, BAMSBLIMMMU Ha TEKCTYpPHO-
CTPYKTYPHBIC W OpPYTrUe OCOBCHHOCTH pyn. Haspanue dopmaumii on-
peacnsicTcs ABYMsI INIABHBIMM XapakTepHUcTUKaMu: 1) cocTaBoMm Beny-
LIMX MHHEPAJIOB MM COCTABOM 3JIEMEHTOB (METANJIOB) M 2) NMPOHCXO-
XOCHUEM pynHOUW Macchl (reHe3ucoM). HanpuMep, MenHo-HuKenepas
CynbpuaHass MarMaTH4eckas, MarHETHTOBas CKapHOBas, peaKo3e-
MeJIbHasl NErMAaTUTOBAs, CYJIbUIHO-KACCHTEPHTOBASI THIPOTEPMAIIb-
Hasl M Ap. 3AKOHOMCPHOC COHAXOXICHUE 3HAONCHHDLIX PYAHBIX dop-
MALIMH BbIUICSIIOT B KAYECTBC NEHETHYECKMX PSIIOB, MPCACTABISIOLLIMX
CODON CCTECTBEHHYIO ACCOLIMALMIO PYAHBIX (POPMALIM, CBA3AHHBIX C
ONHOM MarMaTHycckoi dpopMaumel UJIH ONpeacIeHHbIM MarMaTHye-
CKWM KOMIUICKCOM. B OCHOBY cUCTEMATHKM pANOB IOJIOXEH TCKTO-
HUYECKHUH NMPUHLMNO U YYET HCTOYHUKOB PYOHOIO BCLIEGCTEA.

OtncnbHas pyaHasi popMauuss U MX psifbl CAYXAT OCHOBHOM
COAMHHMLUCH KNACCU(PUKALIMH MECTOPOXIOCHUM IMOJIC3HBIX UCKOTIACMBIX
M OMPCACASIOT MCTAJIONTCHUYCCKMM TUN PYOHBIX PAHOHOB U NMPOBHH -
UM, OOMH MNM HCCKONBKO PSOOB PYAHLIX (opMaLMii, 06beIHUHCH -
HBIX MO MX CBS3H C ONPCACICHHLIMM THUIMAMH MarM M PasiUyHbIMH
MCTOYHUKAMM BCLUCCTBA, BBLIACASIOT B KAYCCTBE 2CHEMUYECKUX Cepull.
M3BecTHLI cepum popMaUMK, CBS3aHHLIX C MarMaMM: yJILTPAOCHOB-
HOro cocTapa, 0a3’anLTOMAHOrO cocTapa, TpannaMu, BHYTPHKOPOBDI-
MM TPAHUTOMOAMHU M AP.

Jnsa perdoHaNIbHOU OLICHKHM PYNOHOCHOCTH MCIONbL3YIOT TIOHSI-
THC O Memanaoeehuyeckou gopmayul, NOA KOTOPOU TNOHUMAIOT KOM-
MJICKC NMaparcHeTHYCCKHU CBI3aHHBIX NOPHBIX NMOPOA MarMaTHYECKOro,
OCQNOYHOTO U MCTAMOP(PUYCCKOrO NPOMUCXOXKICHHUSI U ACCOLIMHMPOBAH -
HBIX C HUM MCCTOPOXACHUM MOMC3HBIX UCKOTACMBIX, 0OYCIOBICH H bIX
COAMHCTBOM INPOUCXOXIACHUS B ONPEACACHHBIX CTPYKTYPHO-(hopMaLIH-
OHHBIX YCIOBHMSAX.

I'nasa 2. I'eonormyeckue ycjioBus o0pa3oBanus
MECTOPOXKICHHH C MO3HUMHU reOCHHKJIHHAJILHON
KOHIENMIHH

[cocMHKAMHaNbHAA WM GUKCUCTCKASI KOHUCTILUMS Pa3sBUBACTCS
BCAYLWWHMMH rconoramMu yxe bonpuie 100 neT v gancko cuie He ueyep-

5-3177 33



naja BCEeX CBOMX MOTCHLMANbHLIX Bo3MoXxHocTei. Haubonee apkoc
BOTUIOILIEH MG OHA monyyuwia B Tpyaax KO.A bunubuHa u ero nocneno-
paressi B.M.CmupHoBa. B pasnuuHbBIX BapHaHTaxX MAEU I'COCHMHKIIH-
HaJIBHOTO pyforcHesa noaaepxupanu u paspuBanu E.T.I[llaranos,
B.H.Kosepenko, HO.I'Crapuuxmit, AJ.lllernos u MHOrMe apyrue.
CornacHo 3To¥ KOHUESNUWH B 3¢MHOU KOpe BBIACAAIOT TPU THIIA IMO-
OaNbHBIX CTPYKTYP: N€OCHMHKIMHANM, NnardopMsl U 0OJACTH TCKTO-
HOMarMaTH4YeckKoH aKTUBH3ALIMH.

[naBHeMIUMHU pakTOpaMHu PA3BUTHS 3€MHOM KOPBI C/IYXaT reo-
CUHKIHHANLHBIE CHCTEMBI — TeHEpPATOpPb! MOAaBASIOIIEH MACChl 3H-
JOMEHHBIX MECTOPOXONEeHWH Mnone3HbsIX HcKomaeMulX. CornacHo
B.U.CMHUpDHOBY B HMCTOPUH Pa3BUTUS TNEOCUHKIUWHAICH BLLACAACTCA
TPH TNABHBIX CTaAUU: PaHHSIA, CpeOHAS U no3nHssa (puc. 1).

[. Panusn (mavanebHas, NocKjIaxyaTas, HooporeHHas, pudrorex-
Hafs, HHHOMHAJIBHAA, COOCTBEHHO NeOCHHKJIHHANIbHAA) CTANMHA OXBaThiBa-
€T MHTEePBa/l BPEMEHH OT 3aJI0XKCHUS FTCOCUHKIMHAIM 10 TMaBHBIX (a3
CKNaN4aTOCTH, MPHBOASLLIMX K HHBEPCHUHU INEeOCUHKIHHAILHOTO PEXHU-
Ma. B 2To BpeMs BO3HUMKAIOT IMYyOMHHBIC pacKoJbl, MPOHMKAOLIMWE B
MOAKOPOBOE MNMPOCTPAHCTBO, MO KOTOPLIM nocTtynacr 6asanbrosas
marmMa. Bponk packonos B nporubaroueMcs AHe TeOCHHKIMHANBHOTO
nporuda HaKanIMBalOTCS MOLIHBIC TONIUM BYJIKAHOTCHHO-0CATOYHbIX
Mopod, NMPOHU3AHHbIE HHTPY3USIMU YJIBTPAOCHOBHOINO W OCHOBHOTO
COCTaBOB, (hOPpMHUPYIOLIMMHU O HUOTUTOBLIC KOMIUICKCEH], KOTOPLIC MPH
MeTaMopduaMe npcobpasyioTesi B 3¢ICHOKAMECHHbIE TNosica.

B panHI010 cTanuio GOpMUPYeTCsl HCTLIPE MArMATHYCCKUC (Hop-
MaLMH:

1) 6aszanrem-aunapumoeas cybmapunnas (CIUIHT-KepaTodupo-
Basg). C Hell acCOLUMMPYIOT MUAPOTCPMANILHBIE KONYESIAHHbIC MEIHO-
LUMHKOBO-CBHHLOBBIC M OKCHAHBIC JXCIC30MapraHLECBBIC MECTOPOXK-

Puc. 1. Cxema pacrionoxeHmnsi MarMaTHYECKHX QOpMaLMi M CBA3AIHBIX ¢ HUMMU
MECTOPOXIACHHH MOJIE3HBIX UCKOMAeMbIX paltelt (a), cpeiieit (6) m nosaueit (6) crammit
MEOCHMHKITMHAIBHOTO pa3BuTHA (Tio B.H.CMmupHoRy).

Popmauuu: ! — MepHIOTHTOBBIX M ralOpoBBIX MOPOJL € MATMATHYECKHMH
MECTOPOXICHHAMY XPOMUTOB, THTAHOMATHETUTOB M [UTATHHOM/IOB; 2 — [JIATHOIPAHHT-
CHAEHMTOB CO CKAPHOBRIMU MECTOPOXJICHHAMM XKejie3a U MellH; J — IMPaHOJIMOPHTOR CO
CKAPHOBBIMM W THJIPOTEPMAIBHBIMHU MCCTOPONJICHUAMM DPCJIKMX, LBCTHBIX MCTAUIOR M
30JI0Ta; 4 — IPAHUTOB C MErMATHTOBBIMM, WILBUTUTOBLIMM M [peU3eHO-KBADLICBBIMH
TWIPOTEPMAIBHBIMK MCCTOPOXKICHHUAMUW PCJIKHX METAUIOB; 5 — MAUILIX MHTPY3UH ¢
TMEAPOTEPMATIBHBIMHY MECTOPOXICHHAMM LBETHBIX, PCAKHUX, ONaropo/iHbIX W
PaIMOAKTUBHBIX METAUIOB; 6 — CYOMapHHHBIX BYJIKAHMUECKMX (ajanbT-JIMIIADUTORLIX U
NOpGHUPHUTOBLIX MOPOJ C METACOMATHMECKMMM M BYJAKAHOTeHHO-OCALOUYHBIMK
MECTOPOXICHUAMH LBETHLIX METANLIOB M OKCHMAHEIX Py XelMeza M Mapravua; 7 —
OcafJoHbIC, NPCHMYUICCTBEHHO TEPpHIEHIbIC OpPoMAbl, § — OcalodHLle NOPOJbl CO
3HaYUTEILHOW Jdonci KapOGoHATHBIX ocankos; 9 — rnopojasl cyberpara; [0 — 3011kl
npotmenusa; Il — MecropoxieHHA
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neHus; 2) nepudomumoéas ¢ MarMaTMYECKMMHU MECTOPOXICHHUIMM
XPOMHUTOB M MJAaTHHOMOOB (OCMMSI M HpUOMA); 3) eabbposas C MarMa-
TUYECKHMU MECTOPOXICHHUSIMM THTAHOMATHETHTOB M TAKXe IMJIaTH-
HoumoB (TUIaTWHBI M MNannagus); 4) naasuospanum-cueHumoeds co
CKApPHOBBIMH MECTOPOXICHUSIMH Xelesa U MEOH.

[ToMHMO MarMaTH4YECKHX BRUIEASIOTCS! NaTh OCadO4YHbIX hopma-
uMit: 1) o6romounan (KOHTIOMEPAThl, AJICBPOTHTSI, INIMHbBI) — HCIO/Ib-
3yeTcs B Ka4eCTBE CTPOMTENLHLIX MATepHANoOB; 2) kapboramnas (U3-
BECTHAKU M JOJIOMMTBI), ¢ KOTOPOM acCOUMHUPYIOT MECTOPOXKICHMUS
JIMMOHHUTOB, KapOOHATHO-OKCHAHBIX PYA MapraHua, 3ajexeh OoKcH-
TOB U pochopuTOB; 3) wamo3umoeas ¢ CUIMKATHBIMUY pydaMH Xeesa
¥ MapraHua; 4) kpemrucmas Wi awmoeas (INIaBHBIM 00pasoM poro-
BUKM) ¢ YO6Oroil Xene3oMapraHueBOW MWHepanusauuei; 5) oumymis-
HO3HAA WIW aCHUOHAA, COCTOSILLAsl U3 CIAHLICB C OPraHUYeCKOH M pac-
CCAHHOM PYAHOM MMHepanusauuci (BaHagWi, ypaH, Xe€Je30, MCIb,
LUMHK, MOJHOOEH, 30/10TO U APYTHE 3JIEMEHTDI).

1. Cpennsas (cocknamyaras, npeloporeHHas) CTANUA MPUXOONTCS
Ha nepuoa rmapHbIX a3 cknanyarocT. [Ipoucxoaur cMeHa pexuma
nporubaHusi BosabIMaHueM B popMe LeHTpanbHOTro noaHAaTHsa. Oop-
MHPYIOTCSI KPYITHBIE HATONUTHI TPAHUTOMIOB ABYX hopmauun: 1) yme-
PeHHO-KUCAbIX 2panumoudos (oT rabbpo g0 rpaHogMOpUTOB). st HUX
THIMAYHBI CKAPHOBBIE MECTOPOXIACHHUS LUCENIMTA U TMAPOTEPMAJIbHBIC
30/10Ta, MCIH, MONTUONEHA; 2) HOPMAAbHBIX U KPAUHE KUCAbIX 2PAHIIMOS
(rpaHuThl, ansAckuThl). C HUMM AcCOLIMUPYIOT NMErMaTHUTOBBLIC U aJlb-
OMTUT-TPEN3eHOBbIE MECTOPOXIACHMS 0JioBa, BoJb(ppamMa, TaHTana,
HUOOUSA, TUTHA, bepunnus.

B a1y cranuio obpasylorcs aABe ocanodHbiec ¢dopMauuu: 1) gau-
wesas (U3BECTHSIKU, TIIMHBI, MEpPrejiM), HMCrMoJsib3yeMass B Ka4yecTBe
CTPOMTENBLHLIX MaTepuanoB; 2) xaycmobuoaumoeds, coacpxallas ro-
pIOYMe CNaHUbl, YIIU, OUTYMMHO3HBIE U HedTeHOoCHbIE haluy NOpo.

III. IMo3ouaa (nmocrcKnanyaTas, oporeHHas) cragMfa QUKCUPYyET
nepexon MOOMJIBHOrO KOMILIEKCA B MOJIOAYI MiaT(opMy, pacceycH-
Hy1©0 pasnomMamu. B 310 BpeMa GopMUPYIOTCS OBC MarMaTH4eCcKHe
dopmaumu: 1) 2unabuccasvhbix URmpy3uid, BApbUpYIOLLMX MO COCTaBY
OT AMOPUT-TIOpIUPOB 10 rpaHUT-nopdHpoB U cueHUT-nioppupos. C
dopMalieH CBSI3aHBl TUIYTOHOMEHHbBIC TUAPOTEPMANIBHBIE MECTOPOXK-
OeHUWS Py LIBETHBIX, PEOKMX, PANUOAKTUBHBIX U B/1aropoqHbIX METaJl-
JIOB, a TAKKe CKApPHOBBIE MECTOPOXIEHHMS CBMHLUA-LIMHKA, Bolbdpa-
Ma-MonuoneHa, onopa-Bonbbdpama; 2) Hazemuoex 8yaKanHo2eHHbIX NO-
poo andezum-0ayumoeozo cocmaed, ¢ KOTOpbIMY aCCOLUMUPYIOT BYJKa-
HOTEHHBIE MECTOPOXIEH U cIoXHoro cocrasa. llIvpoxo pacnpocTpa-
HEHEI 30JI0TO-CepeOpAHEIE U MEAHBIC PYIbI.

B no3nHI010 cTaguio o0pasyioTcs Y4eThIpe OCagoYHbIX q:npmaunu
1) mosaaccosasn, B KOTOPOM TAJIECYHUKU W NCCKH UCITOJB3YIOTCA B CTPOM-
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TCILHOM Acnc; 2) necmpoysemnas ¢ ocagovuHO-UHGUNBTPALIHOHHBIM U
MCCTOPOXACHUAMM XKene3a, MCAM, BaHAOUA W ypaHa; 3) seanopumo-
6ds, COACPXallasi MCCTOPOXACHMUS conei, raza u HedTH; 4) necuarno-
SAUNUCMARA, YTTICBOAOPOACOACPXKAlllasl C 3aJIeXKaAMM YINIeH U HedTH.

THUIIbl TEOCUHKJIMHAJIEN

M3noxcHHas BbllLE MOCNEN0OBATEILHOCTS NPOLIECCOB MATMATHS-
Mil, OCAOKOHAKOIUICHMSI M pynoodpazoBaHUs SIBNSETCH 0000LaIoNIe i
M TMPAKTHYCCKM HUrAe He Habnwamaetrcsi B NolHoM obbeme. O6BIYHO
NPOSIBJISACTCS TOJILKO YACTL 3TOM LENH reolornyeckmux codwituii. Hau-
bonce M3BCCTHBI ABa TUNA — 6a3aNbTOGUNbHBIA U TPAHUTODUIBHBIN.

I. bazaasmoghunersil XapaKTepU3yeTCs UHTCHCHUBHBIM MAarMaTH3-
MOM M MCTALIOTCHMEH panHel ctanvu. [To3nHsAs cTanus nposiBneHa
cnabo. TUNHUYHLIM NPUMEPOM MOXET CNYXHUTL Nanco3oiickas reo-
CHHKJIMHANL ¥Ypana (puc. 2). 3aech B NOJHOM 06beMe NMPOTeKaIH Npo-
LLCCCLI pAHHEH CTaAuM U (POPMUPOBATIUCE MHOTOYMCIIEHHBIE THAPO-
TCPMATTLHBIC KOMYCAaHHbIC, MATMAaTUYECKHME, TNTATHHOUIHBIE, XPOMMU-
TOBLIC, THTAHOMATHETUTOBLIC U CKAPHOBbIE XENE30-MEOHBIE MECTO-
POXACHMSI.

2. Ipanumoghunbheii IpeACTABNCH TIPOAYKTAMH WHTEHCHBHOIO
MArMaTH3Ma U MCTAIOINCHHM TO3OHEH cTtanuu. B kauecTse npumepa
MOXHO TIPUBECTH BEpXOSHCKYI0 KUMMMEPHUHCKYI0 TCOCHUHKIMHAIL C
THAPOTCPMANbHBIMU TONUMETANIHYECKUMHA M 30JIOTOPYNHBIMH H
TPCH3CHOBLIMU PCAKOMETANbHBIMU MECTOPOXIEHUSIMHU (puc. 3).

TEKTOHO-METAJUIOTEHMYECKHUWE 30HBI TEOCHMHKJIMHAJIEW

B mpenenax reocMHKIMHaNe#d OBbIYHO BBIIEASIOT CeMb CTPYK-
TYPHO-MCTANJIONCHUYECKHX SJIEMEHTOB: CpEeIMHHbLIE MAaCCHBbLI, BHYT-
PCHHUC 30HBI, TCOCMHKIHHANBHLIE PBBI, NepUdepUYeCKie 30HEbI, Ne-
PCAOBLIC NPOTUOLI, NIATPOPMEHHbBIE PaMbl U MOTPAHUYHbIE ITTYOUH-
HbIC pasnoMbl (puc. 4).

CpcavHHBIC MACCUBEI NPEACTABNASIOT cOBOM 6I0KM NPEBHUX MO-
pon. B ux npenenax nokanmusyloTcss MHTPY3HH NeHKOKPATOBBIX rpaHu-
TOB C MNErMaTUTOBbIMH, ANbOUTUT-TPCH3CHOBBIMH M I'MAPOTEpPMaib-
HLIMU MCCTOPOXICHUSIMM.

BHyTpeHHHE 30HBI GUKCUPYIOT Haubosee NPOrHyThie Y4acTKH,
ric HaKATUIHBAXOTCH MOLUHBIC TOJLIM TOHKO3EPHMUCTBIX TEPPUTCHHO-
BYJIKAHOTCHHBIX IMOpOJ paHHEH cranuM. B cpenHiow cTraguio 3anech
BO3HWKACT OCEBOE NOAHSITHE H BHEOPSIOTCA TPAHUTOMUIHBIE KOMILNIEK-
Cbl C XQPAaKTCPHBLIMH OIS HHMX NMErMaTUTOBBIMH, albOMTHUT rpeiizeHo-
BLIMH M FMAPOTCPMATIbHBIMH MCCTOPOXIASCHUSIMH PeIKHX METAJLJIOB.
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Puc. 2. Cxema 3BOIMOLMH YPATLCKOH TEPLIMHCKON NeOCHHKIIMHAIM, €6 MarMaTH3Ma
H MeTtamoreHuM (mo B.H.CmMUpHOBY).

I — 30HBI HakKOMJIEHUA paHHErepUMHCKMX BYJIKAHOIeHHRX NMOpOd M
GOPMMPOBAHMSA CBA3AHHBIX C HUMH KOMMMeIdHHEIX MECTOPOXKIEHUH, 30HKI BHEPEHUS:
2 — paHHEerepLUMHCKMX runepba3uToB M GasHTOB U (GOPMUPOBAHMA CBA3AHHBIX C HUMH
MArMaTHYECKMX MECTOPOXAEHMM PYI XpOMa, THTAHOMATHETHTOB M TUIATHHOMIOB, 3 —
PaHHerepUHHCKMX TUIArHOTPAHMTOB M CMEHMTOB M (POPMMPOBAHMA CBAZAHHBIX ¢ HUMM
CKAPHOBBIX MECTOPOXIECHUH Py Xene3a U MelH; 4§ — cpelHerepLHHCKHX IPAaHHTOHIOB
U GOpMMPOBAHMA CBA3AHHBIX C HUMM CKAPHOBBIX MECTOPOXIEHHH PYII XK eIesa, NerMaTHTOB
W THAPOTepMANBHBIX MECTOPOXIEHUH pyl 30/10Ta, MbIIIbAKa, Boiabppama; 5 —
NMO3THENepUHHCKHX MaTIBIX MHTPY3HH
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30HBI BHEApeHUH: [ —

¢ Au

Sn, W, Pb-Zn, As, Co

¢

Pyl onoBa, BO/ib(paMa, CBHHIA-LMIIKA, MBIILAKA, KOBANILTA, CYPLMBIL, 30JI0TA

Puc. 3. Cxema sBomoumnu BepxoaHCKoM KMMMEPHICKON TNeOCHMHIIMHAIM, ec

MaJlbIX MHTPY3HH JIMOPUT-1TOP(PHUPUTOB W TPAHMT-
nopdupos npejbaToJIMTOBOrO KOMIUIEKCa W (DOPMMPOBAHMS CBAZAHHBIX ¢ HUMH
FMAPOTEPMATLIbIX 30JI0TEIX MECTOPOXKICHUH; 2 — JICHKOKPATOBBIX ITPAHHTOB KONBIMCKOTO
KOMIUIEKCA W (POPMMPOBAHMA CBA3aHHBIX G HMMM TIEIMATHTOBBIX M TPCH3CHOBBIX
MECTOPOX/ICHHWH pYlL o/loBa, BOJibdpama, MoimuGliena; 3 — [PaHMUTOMIOB OMCYKYAHCKOTO
KOMIUIEKCa M (DOPMMPOBAHUA CBA3AHHLIX ¢ HHMM THIPOTEPMAIbHBIX MCCTOPOXICIIHI
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Puc. 4. CxeMa COOTHOUICHMA OCHOBHBIX TCKTOHO-METAUIOICHHUYECKHX 30H B

NonepeyHoOM CeYeHWH reocHHKIMHaIM (o B.M.CumHupHOBY).

| — cpeAMHHBIH MaccuB, 2 — BHYTPeHHAA 30Ha, J — ICOCHHKIMHAIBHBIC
pBBI, 4 — TiepucpepuvecKas 30Ha, 5 — mepeaoBod Nporub, 6 — MEOCHHKIMHAILHASA
iwiardbopMeHiad paMa, 7 — MOIrpaHHYHbIC IyOHHHBIE PAVIOMEI

[eOCHHKIMHANTLHBIE PBbl NPEACTABASIOT COOOH Y3KHE NMPOAOIL-
Hple pUMTOTCHHBIC CTPYKTYphbl, B Npeleslax KOTOPBLIX PasBHUBAIOTCS
BYJIKAHOTCHHBIC 0Oa3aibT-IMmapuToBbic (GopMalLMK (OPHONUTOBLIC
nosica) ¢ KoJiyedaHHbIMM MECTOPOXACHUSIMU MEAH, UMHKA M CBHMHLIA.
Kpome Toro, 3aech oBpasyloTcs MIarMorpaHMT-CHCHUTOBbIC (popMa-
LIMY CO CKAPHOBBIMM XEJIE3HBIMH, MEAHBIMHM M KOOANETOBBIMH pydaMH.

IMepudepuueckne 30HL OXBATLIBAKOT KPaeBble YACTH MCOCHHK-
NIMHAIH, XapaKTepU3yIolliMecsi MOHWXKXCHHON MOLIHOCTLIO rpyboscp-
HUCTBIX TCPPUTEHHBIX OCANKOB, IMEPCCAAUBAIOLLMXCS C BYJIKAHOICH-
HBIMM U KapOoHATHLIMH ¢dauusiMu. B 3TH 30HbI BHeAPSIOTCsE baTONIM-
THYCCKUE MaccChl TPAHUTOMAOB CPCOHCH CTAOHM C MJIYTOHOICHHBIMH
MMAPOTCPMATBHBIMM MECTOPOXICHMSIMU 30710Ta, MCAM, MONUOACHA,
CBMHLA M LMHKa, a TakxKe runabuccasibHble WHTPY3UHW YMCPCHHO-
KMCIIOTO COCTABA TIO3AHCH CT4OHMM CO CKAPHOBLIMM LUCCIIMTOBBIMH
MECTOPOXKICHHUSAMH.

MepenoBbie MPOTrMOLI BO3HUKAKOT Ha 3aKIIOUMUTCILHOM MO3AHCH
CTAOWH, SIBJSIIOTCSI AMArMaTHYHbBIMM OOpa30OBAHMSIMH M BbLINIOJTHCHD
TEPPUTCHHBIMH, MECTPOUBCTHBIMM M 3BANOPHTOBBIMHU ToNwamu. C
HUMM ACCOLMMPYIOT OCANOYHbIC 3AJICKU KAMEHHBIX U KUTMHHBIX CO-
Jiei, 0canoYHO-UHPUIBTPALIMOHH bIE PYAbl YPaHa, BaHAOWs M MCAH, &
TAKOKEe KpPYTIHBbIE MECTOpOXAeHHMs HedTh M raza. MHorma Ha mecte
TaKUX NMPOTHO0B BO3HHUKAIOT Ha3eMHDLIC KPACBBIC BYJIKAHHYCCKHUC MOsi -
ca AHAE3UTONALIMTOBOIO COCTaBa C M’UAPOTEPMANBHBIMH MCCTOPOXIC-
HHAMM LBCTHBIX, PEAKUX U 61aropoaHbIX MCTANIOB.

[TnardopMeHHasi pamMa onpeaeisicT WHUPHUHY FEOCUHKIMHANH U
koncbnercs B npeaenax 35—65 kM.

[TorpaHuuHbIic rMYOMHHbBIC pa3ioMbl pasrpaHHYHBAIOT OTMCUCH-
HBIC BbILLE TEKTOHOMETANJIOTCHUYCCKMC 30Hbl FEOCHHKIWHAIN M KOH-
TPONUPYIOT TOSICa MarMaTU4ECKUX MOPOJ H 3HAOTCHHBIX MECCTOPOX-
neHui. Ha paHHe# cTaouu 30ech JOKUIU3YIOTCSl MOPOAL!I NCPUAOTH-
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TOBOM W rabbpoBoll dopMaLHMii ¢ MECTOPOXIEHHAMH XPOMUTOB, TH-
TAHOMATHETUTOB M TUIaTHHOMAOB. Ha no3snHeH craguy ¢ HUMH acco-
HUHUPYIOT Mabic MHTPY3MHU W BYIKaAaHUYCCKHE aHIE3UTO-JALIMTOBLIC
NOopoAbl ¢ LWMPOKHM CIIEKTPOM IMAPOTCPMAIBHBIX MECTOPOXICHUH,

IMOJIMUHUKIIMYHOCTE U ACUMMETPHUA TEOCHHKJIMHAJIBHOTO
PASBUTHS

B knaccuyeckoit reOCHHKJIMHANBHON KOHLCMLHMH pa3BUTHE 3TO-
ro THMa reoCTPYKTYP NPOUCXOAMT OT KPYTTHbLIX MaHICOCUHKIMHANCH K
MX CYXCHHUIO, MOSBJCHHUIO IOKAUIbHbIX NMPOrMboB, MUTPpUPOBaBILIUX B
NPOCTPAHCTBE NMAHreocMHKNMHaneH. MccnenoBaHusl nocneaHUX ne-
caTuneTui XX B. NoKasajlM Ha. HEKOPPEKTHOCTb 3TOM MOAesH. YcTa-
HOBJICHO, YTO Pa3HOBO3PACTHbIC reojiormyeckue GopMauuH He Haj-
CTPAMBAIOT APYT APYTa 10 BCPTUKAIM, a4 COWICHSIIOTCS IO JaTepaiH,
NOBTOPSISICH C OMOJIOXKEHMECM B Pas3fIMYHBIX YACTSIX IEONIOrHYEcKOTo
NPOCTPAHCTBA.

CneacTBUEM 3TOW 3aKOHOMEPHOCTH SIBSIETCS ACUMMETPHS Ireo-
CHMHKITMHAJILHO-CKJIAA4ATBIX NMosicoB. Tak Ha Ypasie HeT BOCTOYHBIX, a
Ha KaBkase — 10XHbLIX TPaHHL reOCHHKIMHANEeH. B npeaenax neranb-
HO M3yycHHOM KaBkasckoW MNMpoTepO30MCKO-HUXHENaneo30McKon
NAaHICOCHMHKIJIMHAMIM MPOSBUAUCE MPOTEPO3OHUCKHE, KaJICAOHCKME,
FCPLMHCKUC, KUMMCPUMCKMUC M aJbIUUACKUC PCXMMbl U COOTBETCT-
BYIOLLMC UM METANNONCHUYECKME 2M0XH. JIokanbHbIe NEOCUHKIUHAIIb-
HbIC MPOTrHWOLI OT UMKIA K LUMKIY OTCTYNAIH ¢ ceBepa Ha Ior.

ApkuM npumcpom noaobHON ACUMMCTPUU MOXET CIIYXHTb HU3Y-
ycHHast A.HM. KpuBuoBbiM ¢ coaBTopaMd Marddroropckas 3Breo-
cMHKNIUMHaIL Ha FO.¥Ypane nosgHecunypuiicKoro-paHHesHbenscKoro
Bo3zpacTa (puc. 5). UMy ycTaHoBneHa narepanbHas Murpauusi (¢ 3a-
nmaga Ha BOCTOK) 30H BYJKAHM3Ma, COMNPOBOXNacMasl pacliMpeHUEM
TBLIIBHBIX MpOruboB, nMpoaBUralOluxcs 3a (GpoOHTOM BYIKaHH3Ma H
3aX0pPAHHMBAKOLMX PAHHHWE 30Hbl. OTPAXXEHUEM 3TOrO Mpouecca B Me-
TANJIOTCHUM SIBUACHL CMCHA BO BPECMECHU M B MPOCTPAHCTBC BYJIKAHO-
reHHO-OCANOYHBIX LMHKOBO-MEAHBIX KOMYCIAHHbLIX MECTOPOXIEHUM
XENC30-MapraHUEeBLIMU U TUTYTOHOTGHHBLIMH MEAHONOP(HPOBHIMH.

Mecropoxaennusa naardopm. B nokemMbpuiickux nnatdopmax
pa3IuYaloT OBA OTYCTIAMBBIX CTPYKTYPHO-MCTAJIOTCHHYCCKUX 3Jic-
MCHTA: JONANIC030HMCKHU (DYHAAMEHT M MOCTNATICO30MCKHUU YEXOI.

PynoHnocHocTs ¢hyHnaMeHTa. B crpoeHuu ¢yHaameHTa
BLIACTISIIOT YEThIPE KJIAacca IeoJIOrMYecKUX CTPYKTYpP: apXelckue Kpa-
ToHb (3,8—2,6 MIpa neT), 3NUKpPATOHHLIE BrnaguHel (3,2—2,1 Mnpa
eT), NPOTCPO30OMCKHE MOOUabHbIe mosica (2,6—1,6 Mapa ner), o6-
nactu niporoakrususaumu (2,1—0,9 Mmapa ner).
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Fe-Mn Cu-nopgupolvie Fe-Mn

Zn-Cu  Cu-Zn Zn-Cu Cu-Zn Cu-nopgpupobsie
Koy e - XONYE=  [ope.Mn "EOVE~  KoAue- TEoTpa Mn
dawwsre Jomnee ' Oamwere  Jommsre '

Puc. 5. TpuHUMNHanbHaAa cxeMa cTpocHHd 3amagnoit M BocToumnoi
MarHuToropckoii asreocuHMHaNel (no A.W.Kpueiuiony).

! — poxeMOpHHCKHe MeTaMop(pHYecKMe KOMILIeKCeh, 2 — OJIHOopojiHad
GazansToBas (opMmauus, J — KoHTpacTHas (6aszanbT-pHosMTOBAA) opmalmd, 4 —
HerpepbBHaA (0a3anbT-aHACIUT-JIALIMT-DHONUTOBas) hopmalina, 5 — basanbT-aH (e3UT-
BazaneToBasd GopMalkd, § — yIAICHHEIC BYJIKAHOICHHLIE H TEPPHUICHHBIC (DALMH, BKITIOYaA
TYpOWIHTH bIE OOpasoBaums, 7 — YCJIOBHOE MOJIONEHHE MOBEPXHOCTEH SPO3HOHHOTO Cpesa,
OTBEYAKIMX CTPYKTYPE AWCIOLMPOBAHNLIX IBrCOCHHKIMHAIBHEIX KoMIuiekcos, TIT —
ThUIhHEIE MporkObl, B3 — OCTpOBOYXHBIC 30HbLI BHYTpeliHHe, b3 — DaphepHbIic 30HBI,
P®I1 — ppouTANLHEBIC NPpOIrHOE

Apxetickue kpamonsi. Hanbonee KpynHbIMM U M3YYCHHBIMH SIB-
ASIIOTCA KpaToHBl: 3ananHo-ABcTpanuiickuii, Celonupuop (Kanana),
Cegepo-JIasonunckuit (Kurait), Kapuaraka (Muaus), Yapo-Onek-
MHUHCKMH (Poccus). B ux npeacnax pa3BuThl rpaHUTOTHEHCOBBIC KOM-
TJICKCHI U 3ENCHOKAMEHHBIC TIOSICa. 3TH ITosca MMEIOT TPEXYJICHHOC
cTpoeHHe (CHHM3y Beepx): 1) bazanbToBBIC M YNBTPAOCHOBHLIC KOMA-
TUMUTOBLIC JIaBbl ¢ MAarMaTHYECCKMMM MEIHO-HUKENCBLIMM MECTOPOX -
HEHUSAMH; 2) KOHTPACTHBIE BYJNKAHONCHHbIC AHIE3UT-PHOJIMTOBLIC U
OCaJOYHBIC TOJMIUM C KONMYCAAHHO-TNOJTMMCTAITHYISCKUMH MECTOPOX-
JCHHUSAMH H 3) TCpPHUICHHBIC OCAA0YHbIC U BYJIKAHOMUKTOBBIC CEPUH C
rMIPOTEPMANIBHLIM 30JIOTHIM OpYJAeHCHMEM. B rpaHMTOTHCHCOBBIX
KOMIIJIEKCaX Pa3BMTHI ITTABHBIM O0OpPa3oM CHIONSIHLIE U PCAKOMCTANIb-
HbIC TIErMaTHTLI.

Snurpamonnsie enadurs:. Ha cTabUNBHBIX AapXEHCKHX KPATOHAX B
pPaHHCM IpoTepo3oe QOPMHPOBATIMCL KPYMHbIC, MJIUTEILHO PA3BM-
BaBwuecss (10—100 Mnnr ner) BnaauHbLI, BBINMONHCHHBIE MOLUHBLIMH
(bonee 20 KM) cepUsIMU TEPPHUIeHHBIX Nopoa (NMecYaHWKH, rpayBakkKu
W ap.) ¥ 3¢ddy3usoB (npeobnanarot 6aszansronas). C 3TUHMH CTPYKTY-
PaMM CBS3aHbI KpPYTIHEHLIHE B MUpe MecTopoxneHus: I) 3onora u
ypaHa (B KOHrnoMeparax Bursarepcpanpa); 2) MeaHbIX pyx (B nccya-
HAKaX YIoKaHa) ¥ 3) XCENe3UCTHIX KBAapLUUTOB (BrHaguHa XaMMepCcau).
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[Ipomepo3soiickue noodsuxcuvte nosca. K HUM OTHOCATCH pErvo-
HaJIbHbIE Pa3IOMHbIE CTPYKTYpPbl, C KOTOPEHIMH aCCOLIMMpPYET LUMpPO-
KWW CMEKTp reojiorM4yeckux popMalmii — oT cyOMapUHHBIX Da3ans-
TOMAHBIX, YEPE3 OCTPOBOAYXKHBIC OO KMCALIX cybaspanbHBIX. B No-
KJIbHBIX TPOrax, MApKHpYIOWHMX 3TU [osca, pasBUTEl Bce THIBI Oca-
OOYHBIX pOpMaLIMi — OT rpayBakKKOBOM 0 KapOoHaTHOM. B Bonbiuux
obbeMax MpeACTaB/ieHa BIICPBBIC IMOSBUBLIASCS B paspe3ax 36MHOM
KOpbl YepHocJaHUeBas dopmauusa. OTMedaloTesi LIMPOKHE BapuaLMK
MeTaMOp(dH3Ma — OT HU3KUX CTYINCHEH 3eNeHOCIaHLUEeBOMH 00 aMdH-
OOJMTOBOU U IpaHYJIMTOBOM (haLMH.

C nporepo30MCKMMH MOSCAMM CBSI3aHbl YETHIPE THIIA MECTOPO-
xneHUM: 1) konyenaHHo-nonuMeTauiHyeckue (Bbpoxen-Xunn, Ascr-
panusi, ¥ Op.); 2) XKeAC3UCThIC KBAPLIMTLI; PaclpOCTPAaHEHbl Ha BCEX
mnatgopMax Mupa; 3) 30J0TOPYAHBICE B YEPHOCJAHLIEBLIX CEpPHAX
(MypynTay, Ya6ekucran; Cyxoii Jlor, Poccus, ¥ ap.); 4) ypaHoBble B
30HaxX cTpaTurpauuecKoro M CTpykKTypHoro Hecorsnacus (Pelinaoxep,
Ascrpanus; Curap Jleitk, Kanana u op.).

Obaacmu npomoakmueuzayuu. HayuHas ¢ rpaHMUbI apxesi M NMpo-
TEPO30s1 ¥ BIUIOTh JO BEPXHEIO NPOTEpPO30s cTAbMAHU3HpoBaHHbIe OJ10-
KH 3¢MHOM KOPbLI HCOOHOKPATHO HMCMBITLIBAIH MHTEHCHUBHbIE aedop-
MalUH M pacCeKaluchb INMyOMHHBLIMM pas3JoMaMHM. TeKTOHHYECKHE
NMPOLCCCLI CONPOBOXAATHUCH CyDaspanbHBIM BYJIKAHHW3MOM M OCANKO-
HaKoMnJcHWEM, BHEAPCHHUEM BIIEPBbIC B N'COJIOTHYCCKOM MCTOPHH 3CM-
JIU TMFAaHTCKUX MHTPY3WH YJILTPAOCHOBHOIO, WICIOYHOIO M KMCIOro
COCTaBa, NMPOrPCCCUBHBIM U PCrpeccUMBHLIM MeTaMOopdHU3MOM, MOLLL-
HbIM M Pas’HOOOpPA3HBLIM SHAOTCHHbLIM opyacHeHMeM (bywsensa u
Benukas Jaiika 3umbabse, KO.Adpuka; YnHeiickuit maccup, 3abaii-
kanse, Poccus; Crunnyorep, CIUA m ap.).

B 3aBMCHMMOCTH OT BEAYLUECIO IcoJIOrHYECKOro M pygoodpasyio-
LIero npouecca BbIOCNSIOT TPUM THIA obJacTed NpoToaKTHBM3AlMMU:
TEKTOHOTUTYTOHHYECKHH, TCKTOHOBYJIKAHUYECKUH U TEKTOHO-METACO-
MaTu4yeckuil. TurnmoMopdHbIC MECTOPOXICHUSA 3TUX obnacrel npen-
CTaBJICHbl: MarMaTH4YeCKMMM 3aJic)KaMH MEOHO-HMKCJIEBbIX, XPOMO-
BbIX, IJIATUHOMAHBLIX U TUTAHOBLIX PY/ B ACCOLIMALIMHU C Ba3UT-rumnep-
6asuraMu; MeTaMOpP(OreHHbBIMHU PCOKOMETAIbHBIMU M CJIOOSSHBIMM
NnerMaTMTaMM; ILUHUPOKUM HaboOpoM rUaApOTEpMAJIbHBIX MECTOpPOXIc-
HHMH: ITOCTMAarMaTHYeCKMX OJIoBa, BoJibppaMa, MOJIHOACHA; MOCTBY-
KaHHWYCCKHUX 30JI0Ta, YpaHa, QiIoopUTa; cTpaTHPOPMHBIX CBMHLA U
UMHKA, aJIMA30HOCHBIX KUMOEPAUTOB U TAMITPOUTOB.

[ITnatrhopMCHHBIHN 4Yexoa. B ucropuum pa3BUTHsS NOKEM-
opuiickux mnardopm IO.I'.Crapuuxuii Beiaensier Tpu srana. B Teye-
HUC TIEpBOIrO 3Tara, OXBaThIBAIOWIEIO MEPHON BPEMEHHM OT HMXKHErO
MPOTEePO30s A0 HMXHEro rnajeo3os, Ha IuiaTopMax IoCroiCTBOBaAJ

6 43



KOHTHHCHTANIbHBIH PEXUM U B JIOKANbHBIX BNaliHaX GOpMUPOBATIMCD
KapOboHaTHBIe M 3BanoputoBbic Touwm. Jng Broporo sTana (nanco-
30M-CPEAHNH ME3030#) XapaKTCPHBl KPYITHbIC 3MMKOHTUHCHTAIIbHBIC
MOpsi ¢ MOLUHBIMHM KapBOHATHLIMU, TEPPUTCHHBIMMU H YIICHOCHBIMH
dopmauusamu. [TosnHuii sTan (BepXHU Me3030H-KaliHO30i) oThHUYa-
C€TCA KOHTPACTHBIMHU AU epeH UUPOBAHHBLIMU NEPCMELUCHHIMH Xe-
CTKUX OJIOKOB, BOZHMKHOBEHMEGM MIyOOKMX BNAaAMH C TCPPUICHHO-
KapOOHATHBLIMH TOJILIAMH.

B npouecce ¢popmupoBanus mNaThopMEHHOro Yyexia obpasosi-
JUCh MOMMMO OCaJOMHLIX TPH Marmaruueckue hopMauMu: TPATNNO-
Basl (OCHOBHAaf), LUENOYHAN YJILTPAOCHOBHAS M TpaxubasanbToBasi.
O6reM MarmaTtuToB IaT(opM NPCBOCXOAUT O6bLEM 3THX oBpasopa-
HUH cKnan4yaThIx obsacTeii.

C TpannoBoil ¢opMauuei CBsI3aHbl MECTOPOXACHMS: MCAHO-
Hukenesble (Hopunwckoe, Poccusi), caMOpoaHO# MeOM, XCIC3HDBIX
pya (KopuyHosckoe, Cubups, Poccusi), ucnannckoro wnara, rpa-
¢pHTa U Xpuszorui-acbecra.

C LIeno4HoM yNbTPaOCHOBHOMW M TpaxubasanbToBOM hopMaumeii
ACCOLUMMPYIOT MECTOPOXIACHHUSA: KapOOHATUTOBHIC PCAKHX 3CMCIb,
docdopa, ypana, pnoopura; anaTHTOBBIE U PEAKHX 3eMelb B Hedo-
JIMHOBBIX CHEHUTAX; AJIMASOHOCHBIX KMMOCPIUTOB U JIAMIIPOUTOB.

B yexne mnardopm GopMUPYIOTCS CACAYIOLIHE THIBI 3K30TNCH-
HBIX MECTOPOXIOCHHH: OCafloYHble Xene3a, MapraHua, ¢ocdhopuros,
Cepbl, conen; HHPUNLTPALMOHHBIC MCAU; POCCHINTHbIC ANMA30B, LMp-
KOHA, 30510Ta, TJIATUHbI, ONOBA.

MECTOPOXIEHWSA COBPEMEHHBIX MOPCKUX U OKEAHHUYECK UX
BACCEMHOB

B Mopckmx GacceiiHax YCTAHOBICHO TPM TPYTIbl MCCTOPOXIC-
Huii: I) o6pasoBaHHBIC B KOHTHHEHTATBLHBIX O6CTAHOBKAX; 2) BOZHMK-
IIHe WIN Npeobpa3oBaHHBIC B NPHUOPEXHO-MOPCKHX YCIOBUAX (poc-
cpinK); 3) copMupoBaBLIMecs Ha AHe okeaHoB. K cobcTBCHHO Mop-
CKHMM MECTOPOXICHMUAM OTHOCATCS pPyOAHbI€ 00bEKTHl BTOPOM U TPCTh-
e rpymnmn.

Ilpubpesicno-mopckue u mopckue poccoinu. B HacTosiuice BpeMs
NPOMBILLUTICHHBIH HHTEPEC NMPEACTABNSIOT: HbMEHUT-PYTUI-LHPKOH-
MOHALMTOBbIE pocchiNi MHOMHCKOTO M ATHAaHTUYECKOIO OKCAHOB!
30JI0TOCOAEepXallKe H TUIATHHOHOCHbLIE Andacku U PUaunmuH; xpo-
MMTOBBIE C 30JI0TOM M IIATHHON ATHaHTHYCCKOro nodepexnst CLLA,
anMaszoB OxHou Adpuku.

Baxnoe 3HayeHMe MMCIOT 3aTOMJICHHBIC TUISKHM MOJOTHX MOP-
CKMX rnobepexui. WX pa3pabaTeiBaloT MIS MONYYEHMs! KBapLICBBIX
MECKOB ANSl CTEKONBPHOM IPOMBILLTICHHOCTH; UEMEHTHBIX NECCKOB (YCT-
PU4YHBIC PaKOBMHBI) (ATaHTHYeckoe U TuxookeaHckoe nobepexne)
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CLUA; YepHBIX NCCKOB B KAUECTBC XCAC3HBIX U TUTAHOBBLIX pya (Ano-
Hus, Lleinon). OCoBEHHOCTBK 3THX POCCHINICH SIBASICTCH HX BOCMNOJI-
HSICMOCTL — BOCCTAHOBJICHME MPEXHUX 3aMaCOB MOCJC OMPCAC/ICH -
HOro nepepbiBa B AOOLIYHBIX paboTax.

Mecmopoxcdenus, obpasoeannsie na one mopei u okeanos. K Hum
OTHOCSITCS 3aNCXKH (POCPOPHTOB, XKEAC30MAPTAHLCBLIC KOHKPCLMH U
cynupuaHbic pyabl. PochopuTsbl U (hochaTHDLIE OTIOXKCHUS HAKATIU-~
BAIOTCSl HQ KOHTMHCHTUJIBLHBIX OKPAMHAX W MOABOAHBIX TMOAHSITUSIX.

KenezoMapraHUCBLIC KOHKPCLUMU W KOPKM COACPXKAT BAXHDIC
NCMCHTDBI-MPHMCCH — HHUKeAb, KobanwbT, mcab. K karcropuu nep-
CNCKTUBHBIX OTHOCSIT MAOWAAH CO cpeaHci nmaoTHocThio 10,9 kr/M2.
Haubonec WHMPOKO HAKONACHHMC KOHKPCUMI MPOTCKAIO B MUPOBOM
okcaHe mexay 10 v 40° ceBepHON M I0XHOUW LWMPOTLI. MaKCHMUTBHAS
KOHUCHTpaUHs HUKEAst U Meau (2,5—3,5%) Habmonaerca Ha rnyou-
Hax 3,5—0,0 kM. B npenenax noaBoAHLIX CKIOHOB ocTpoBoB [aBaii-
CKOTO APXMIICAAra BBIACASIOT KODANBTOHOCHbBIC XEJIC30MAapraHLUCeBbLIe
kopku (Co 1,15—2,5%; Cu — 0,05%).

CyabpuaHbic ¥ OKCHAHO-CYNLMDUAHBIC PYAHBIC OOpPa3OBAHMSI
(hopMHPOBATHCL BYJIKUHOTCHHO-0CAA0UHLIM CMOCOBOM B TPCX reoam-
HAMHYCCKUX OBCTaHOBKaX: |) B cpeaMHHO-OKCAHHUYCCKUX Xpebrax W
COMPSKCHHBIX ¢ HUMM pudTax (BocrouHo-THuxookeaHcKoe MOOHSI-
THE, Xp.XyaH ac Pyka, lananarocckuit pudr): 2) B OKpAMHHO-KOH-
TUHCHTWILHLIX nporudax (I'yailmac, KanudopHuiickuii 3anus); 3) B
MCXKKOHTHHCHTANLHLIX pHdTax (KpacHoe Mope). 3mech B NOKUTbHDLIX
snagrHax (Tuna AtnaHTtuce 1) HakanaMBakTes cynbGUAOHOCHBIC WbI
B TCCHOM acCOLMAUMM C OKCHIOAMH Xenes3a M MapradHua. B sTux unax
CKOHUCHTPHUPOBAHL] MHOTOMMAJIMOHHBIC 3anachl UMHKA, MCOH, CBUH-
11a; THICAYM TOHH ccpebpa MU COTHH TOHH 30JI0Ta. DTO MOTCHLUMA b-
HbIC pyabl Byayluero. |

SHAOICHHAY MCTWUIIOTCHUSI COBPCMEHHBIX MOPCH M OKCAHOB
MPOTCKANIA MIABHLIM 06pasoM B anbnUKCcKy0 snoxy. Haubonee pyno-
HOCHBbI OCTPOBHBIC AYTH U NPUMBIKAKLLMEC K KOHTHHEHTILHLIM 010~
KaM TcoJIoTUYEeCKHUCe CTPYKTypbl. Bce u3sccTHbie nmopoasl MupoBoro
OKCAaHQ SIBJSIIOTCH NPOU3BOAHBIMHM 0azanbToBOM Marmsbl. C rapudyp-
F’MTAMMW TECHO ACCOUMMPYIOT XPOMUTOBASI, MJIATHHOBAS U TUTAHOMAT-
HCTUTOBASI MMHCpU3auuK. C TONCUTOBLIMM 0A3aNbTOMAAMH CBSI3A-
Hbl KOJUCHAAHHLIC BYNKAHONCHHO-OCAOOYHBIC PYAHBLIC 0OpazoBaHMSI.
[TocTmMarmMaTUucCKU MeTaMOP(hU3M HOCHT H3OXUMMUCCKHHN Xapak-
TCP W NPCACTABICH CCPIICHTU3ALUMEN U 3ENCHOKAMEHHBIMU TIpcobpa-
30BAHUSIMM.

OK30rcHHasl MCTIJUIOTCHMSI OKEeaHa IpaHAMO3HA. 3anachl pya,
CKOHLCHTPHPOBAHHDLIC B XC/IC30MAPraHLUCBbIX KOHKPELMSIX ¥ KOPKAaXx,
NPCBLILLUAIOT MUPOBLIC PECYPChl XCAC3a M MAPTAHLIA HQ KOHTUHCHTAX
B ACCSITKM Tbicsiy pa3d. HeucucpnacMbl TakkKe 3anmachbl MCAM, LMHKA,
KOBANLTA, HUKCJISI U MHOTHUX APYTHX 3JICMCHTOB.
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OBJIACTU TEKTOHO-MAI'MATHYECKOM AKTUBU3ALIUH

B danecposoe B nocaennaTpopMEeHHYIO CTAOHUID PA3BUTHS 3EM-
HOM KOpBbl Ha OOLUUPHBIX TEPPHUTOPHSIX XECTKHX KOHTHHEHTAJILHBIX
MJUT MPOTEKAT CNOXHBIN KOMIUIEKC HAJIOXKCHHBIX TCKTOHHYCCKHX H
MATMATHYECKHUX SBJICHMMA, MPUBOIMBLUMMN K CTPYKTYPHOH NMepecTPOH-
Ke maaTdOpMEHHBIX M KOHCONMHIMPOBAHHBIX CKIAO4YaTbIX COOpPYXe-
HUH.

CornacHo A.Jl.IllernoBy, cyliecTBYeT B2 OCHOBHBIX THITA TAKHX
obnacteii — onauH dopMUpyeTCa B Tipenejax KOHCOMMIHPOBAHHBIX
paM reOCHMHKJIWHANCH M HA3bIBACTCSI OTPAKCHHBIM, 4 BTOPOH — BO3-
HHMKAeT Ha JIODbIX CTPYKTYpax M HE CBf3aH ¢ MPEOWCCTBYIOLUMMH
NCOCUHKIHMHANBHBIMU 00pa30oBaHUSIMH.

[MepBbiii TUN NPEACTABNCH AByMsI BADHAHTAMM PA3BUTHUS T€OJIO-
rHYeCKUX npoueccos. B oqHOM BapuaHTC B aKTMBH3MPOBAHHbLIX O0-
NacTAX KOHCOMMANPOBAHHBIX NEOCHHKJIIMHANBHBIX paM GOPMHPYIOTCH
MarMaTH4yecKue KOMITIGKChl M SHOOTCHHBIC MECTOPOXICHMS, ONu3-
KHe MO COCTABY U CHHXPOHHBIC IO BO3PACTY C COOTBETCTBYIOLUMMHU
oOpa3oBaHUSIMM, BOSHUKLWIMMH B CMEXHBIX, AKTHBHO PasBHUBAIOLUKX-
CSl FTCOCUHKIIMHaNbHBIX nporudax. [IpumMepaMu MOryT CAyXHUTb MC/-
HO-MOJMUOAEHOBEIE, 30JIOTOPYAHLIC U MOJUMETA/UIMYCCKHUC MCCTOPO-
KIEGHUS MO30HEH CTAIMM FEOCUHKIWHANBLHOTO PAa3BHTHS, ACCOUMM-
PYIOLUME € UHTPY3USIMU IpaHOAMOPUTOB. OHU LUMPOKO NpeacTaBnic-
Hbl B 3abalikanbe, [opHOM AnTac U ApPYrux pCcruoHaX.

Bo BTOpOM BapMaHTE B FrCOCHHKIMHAILHBIX paMaXx MposiBJsiIxOTCS
MarMaTHU3M M 3HAOrcHHasi MUHEpaNIu3alMs, HC MU3BCCTHBIC B CMEX-
HBIX TEOCHHKIIMHANbHBIX Nporubax, HoO CHHXPOHHBIE OMpPCACICHHBIM
cTagMsIM pa3BuThs nocheaHux. K sTomy TUNY OTHOCST pyaHbIC 0Opa-
30BaHUs (MegHBIC, MOIUDACHOBEIC M Ap.) HCKOTOPBIX Ha3¢MHBIX BYJ-
KaHWYEeCKUX nosicos, Hanpumep, UeHrpanvHoro Kasaxcrana, obpam-
nenunss UpaHckoro cpeauHHOro mMaccupa. KpynHbie rHapoTepMalb-
HO-0CaaoO4YyHbBIC MECTOpPOXACHMA CBHHLA, IHIHMHKA, MapraHula H XKCEJIC3a
Yenercko# 30Hbl KasaxcTaHa Takke OTHOCST K 00pasoBaHMUsM, CBS-
3aHHBIM C IpolcccaMH OTPAKCHHOM aKTHBU3ALMHU.

Bropoii Tun obnacrcit TEKTOHOMArMaTHYECKOM aKTUBHU3AUHM
BO3HMKAET Ha JIOOOM XECTKOM KOHTHHCHTA/IBHOM cybcTpaTte U non-
HOCTBIO HEC3aBMCHM OT IPOLIECCOB, INMPOTEKAIOLIHMX B CMEXHbIX reo-
CUHKTUHANBbHBIX cucTeMax. PopMHpoBaHHKe 3THUX obnacTed nporeka-
€T B J(BE CTAlHH — PAHHIOK M MOo3aHIOKW. B 06oMx cnyyaax BeNyLIMM
THIIOM CTPYKTYp SBASIOTCS TNTyOHHHBIC pas’iOMBbI.

B nepByio cTtanMio B acCOLUMALMM C pasfioMaMy BO3HMKAIOT Ha-
JIOXKCHHBIE M30METPHUYHBIC MOJIOTHE NPOTrUbbI, BHIMOJHEHHbIE KOHTH-
HEHTaNIbHBIMH BYJIKAHOICHHO-0GJIOMOYHBIMH CI)UPMEUHHMH. Ha ne-
pPeCCYCHUHM Pa3/IoMOB OOpa3yloTCA PYIHbBIE Y3/Ibl PEH3CHOBBLIX M TUTY-
TOHOTEHHBIX THAPOTEPMANbHLIX MECTOPOXISHHH OJioBa, BONbdpaMa
H MonubaeHa (peako3eMeNlbHbie KapOOHATUTBI, KOIYMOMTOHOCHLIE
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FPAHUTBI) TMAPOTEPMANILHBIC PYAHBIC PAlOHBI M IIONH C 30JO0TOH U
MOJIMMETAUTMYECKOH MUHepanusauueii: JxxuauHckoe sonasdpamosoe
(3abaiikanpe), KypamuHckas nonumeTrannivueckasi 30Ha (TsaHb-
llans), Snpnopano ypaHosoe (Kanana) u npyrue MecTopoxXaeHus..

Bo BTOPYIO CTAOMIO TAaKKe BOZHMKAIOT HAIOKEHHbBIC BNAaJIMHBI,
HO OHM BBLIMIOJIHEHBI IMTABHBIM 00pa3’oM rpyboobioMoYHbBIMH KOHTH-
HCHTAJIbHBIMHM YIJICHOCHBIMM OTJIOXKEHUsIMU. Paspes yacTo BeHwaloT
U3NUAHMS 6asanbToB. OTMEYaI0TCH HeBOIbLUINE LICIOYHbIC UHTPY3HH.
B aTy ctanuio GoOpMUPYIOTCH 3MTHUTCPMANbH bie HHU3KOTEMTICPATYPHBIE
$I0OpHTOBLIC, GAPUTOBBIC, MOMHMMETALIHYECKUE, YpaHOBbIC, Cypb-
MSHDIC H MapraHUeBbIc MCCTOpOXAcHUsI (3abaiikanwe, Pogonsl u apy-
M€ PEerMOHbI).

B obnacTax aKTMBM3aLMM BTOPOrO TMNA MOTYT NPUCYTCTBOBATH
WK OTCYTCTBOBATh HaNOXEHHbIE BraauHbel. KpoMe Toro, orMmeyaercs
pasjiMviHas CTENCHb NPOSBICHHWA NU3BIOHKTUBHON TEKTOHWKM. Mar-
MaTH3Ma ¥ pYNOHOCHOCTH.

[lo mMacwrtabaM BO3NCHCTBHS Ha HOKeMOpHIiicKuMe naaThopMbl
MPOLICCCOB TCKTOHO -MArMaTHYCCKON aKTUBU3ALMH TIOCACAHHUE pasnc-
JIAXOTCS1 HA YETBIPC KATCrOPMH: UHTEHCHBHO AKTUBU3MPOBAHHbIC (BOC-
TOYHasi yacTe Kuraiickoi, ror Cubupckoii); akTHBU3MpOBaHHbIC (Cu-
OMpckasi, Appukaunckasi, Banruitckuii uut Bocroyno- EBponeiickoit);
cnmabo akTuBu3MpoBanHule (1or CeBepo-AMEPHKAHCKONM) M HEAKTUBH-
3MpOBaHHBIC (KpYNHbIC YacTu BocrouHo-EBponeiickoii, Bpasuabckoit
¥ ABCTpamH¥CKOM).

I'naBa 3. T'eosoruyeckue ycnosus 06pazoBanns
MECTOPOKACHUN C MO3HIMH MOOUIHCTCKOM
KOHUeNMIUH

OCHOBHBIE TNMONOXCHMS WWIMPOKO HCMONb3YCMOW B HACTOSLLCC
BpCMSA MOOMIMCTCKOW KOHUEMUMM MIW TCKTOHUKH nuTocdepHbIX
TWIMT ObiM paspaboranbl B 60—70-¢ rr. P.C.Ouruem, T1.B.Muanom,
®.1.Caskuncom, A Mutyennom, M.TapconoM, JI.IT.30HeH1aliHOM,
B.E.XauHBIM M MHOTUMHM APYTHMMH YYCHBIMHU.

OCHOBY KOHLCILMH COCTAaBISET OPOTeHHYecKMil LMK Yunco-
Ha, KOTOPBbIH OOBLIYHO OXBATLIBAGT MPOMEXYTOK BpeMeHM 200—250
MJIH ieT. LMK pasaensieTcst Ha NSTh CTAnMi: BHYTPMKOHTHHEHTAb-
HOro pudTo0bpaszoBaHMA, PACLUIMPEHUS OKCAHUYECKOINO AHA., MOINO-
LUICHUS! OKCAHHUYECKOW KOpPBl, CTOJIKHOBCHUS JIMTOC(CPHBIX TUTUT M
3aKNIOYHTeNbHas (cTabuwiusaunonHas) (puc. 6).

I. Cranust BHYTPUKOHTUHCHTAJLHOTIO pudroobpa-
SOBaHHA HJIW MAarMaTHM3M M MECTAVIONCHUS ropsiyux To4yck. B coor-
BCTCTBHMH C KOHBEKTUBHOHW MOJIETIbIO PAa3BUTHSI 3CMIM, paspabaTbiBae-
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Puc. 6. OpyleHeHHE B OpOreHMYECKOM UMKIe Yuicoua (no A.MH'HE.FT.TT}’J
M.Il"apcony). Paanuuus B TONMUMHE JIMTOCHEPH] HE YYMTBIBAKTCA.

A — amnaxkoren, KbC — kpaepoil ThUIOBOJAYXHBIH GaccedH cxarusa, KbP —
KpaeBoM THUIOBOMYXHbIH 6acceitt pacTsikeHus, TMI1 — THUIOBOIYKHBIH MarMaTHYecKWi
nosic, KIl — koutHHeHTwbHOe rmojgHoxHe, KLl — KOHTHHEHTaIbHBIH 1uejibd, bP —
bacceitH dophanyia, HP — HepazpuBiminiics pudpT, HITP — HaJBUIroBLIH MOAC opraHaa,
T — Tpor u rpaben, BX — Gaccein xunrepnanma, KI'T — kynon ropsayeit Touyku, OX —
oKpaMHa XxuHTepianja, BB — BHYTPMKOHTHHeHTaldbHbl# OGacceiin, BP —
BHYTP MKOHTH HEHTANBH bIH pHbT, JIL — jiMHelHas ocTpoBHAA Lerb, M — MarMarHyeckas
ayra, KB — xpaesoii Gacceiin, Bl — BHewrHaAs ayra, TBJ — tpor BHemnel ayru, OKb
— oKcaHMvecKuit Bacceiin, 001 — okeaHHueckan ocTpoBHada ayra, OIl — okeaHuyeckoe
noausaTue, CC — ciieji MAHTHHHOM CTpYH Ha KOHTHMHeHTe, O — OcTaTouHbIH DacceiH,
XT — tpanchopma xpeber-xpeder, C — cyrypHas 30Ha, [1T — npoaopkenmue TpaHcpOpMBL,
PT — TpancgopmHbiit pazioM, 00 — o6aykrupoBaHHbie 0HONHTEL. MHTPY3uH (CHMBOJIBI
B KPYAKOUYKAX): TOYKH — IIEJIOUHBIE, 3BE30YKH — KApDOHATHTEI, KpecThbl — IUIIOMAa3HTOBLIC
TPAHUTBI IMTOCKEPDI, CTPEJIKH — MaHTHHHLIE CTPYH, TOMKH — OKEaHHW4YECKHE OCTPOBHBIE
el U KOHTMHEeHTILIIbIe 6a3aIbThl, TPACCUDYIOLIME Clell MAHTHHHOTO ITOTOKA
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moii E.B.ApriomkossiM, JI.I1.3oHenmatinoM, C.A.YmakoBbiMm,
A.A.KoBajieBpIM M OPYIMMH YYEHBIMM, B OCHaBNEHHBIX yyacTKax Nu-
TOCHEPHBIX TUIMT MAaHTUHHBIE MarMaTHYECKHE CTPYHM HArpeBaloT Jiu-
Tocepy, 0OpasyroT KyrnosbHble MIONHATH, B AApaxX KOTOPLIX N'eHCPU-
PYIOTCHA KMCJIbIE, peXe OCHOBHbIE, LIeJIOYHBIe MarMel. B pesynbsrare B
OAHOPOXHBIX IUTATHOPMEHHBIX 6I0KaX BOZHUKAIOT CUCTEMBI paiUab-
HBIX, 2 BHYTPH OPOI€HHBIX IOSICOB JIMHEMHLIX pH@PTOB (MX MHOTIA
Ha3bIBAXOT INMPHPA3NIOMHBIMM WIM TadpOreOCHH KINUHANAMMH).

C BOSHMKIUMMH B 3Ty CTAOWIO TEONOTHYECKMMM CTPYKTYpaMH
TCCHO aCCOUHHPYIOT CHSAYIOLIHEe THUIILI M IPYIIbLI MECTOPOXICHUMH
TIONIG3HBIX MCKOTIAEMBIX.

1. B MexmaTepukoBeIX pUdTAX HAKATUTUBAIOTCS PacCOibl U Me-
TaJUVIOHOCHBIC OCaKH € MeOblo, IMHKOM, cepebpoM M OPYTHMMH 3Je-
MeHTaMM (BranuHel KpacHoro Mops).

2. B pudTOBLIX 30HAX KOHTHHEHTOB (DOPMHPYIOTCS HAZUTO-YIBT-
pabasHTOBLIC pacCIOeHHbIE HHTPY3HH C MEIHO-HUKEICBLIMM, TIIaTH-
HOIOAOOHBIMH, XPOMUTOBBIMH M TUTAHOMATHETHTOBLIMM MECTOPOX-
JeHusaMu (bywBenbackoe, KOAP; Benukas Jaiika, 3umbabse; Ho-
punkckoe, [leyenra, Poccus).

3. B 30HaX TEKTOHOMAarMaTU4YeCKOM aKTMBM3aLUM npeapudro-
BOM CTaAHMH ODpasyloTcs: a) aJIMAa30HOCHLIC KMMOCPIUTOBLIC M JIaM-
npourtosslie Tpydoxw (IOxnas Adpuka, Axyrus, Asctpanus); 6) ynbr-
pabasuTO-1UEN0UYHBIC HHTPY3UH ¢ KapGoHaTHTAMM. B HHX 3aKITIOYCHD]
MECTOPOXIOCHUS; AMATHTO-MArHETUTOBLIC C (DIOTONUTOM, BCPMUHKY-
autoM u pmoopuroM (Kopaopckoe, PoccHs); kapboHATUTOBLIC TaH-
Talo-HHOOHEBEBIE, PEIKO3CMENbHbIE, YPAHOBLIC U MEAHO~-MOJUBACHO-
Bpic MecTopoxneHHa (IOxuas Adpuka, Kanana w np.); B) HHTPY3UU
HeEJTMHOBBIX CHEHUTOB C aNaTUT-HEDCNUHOBOM U PEeaKO3eMEIbHOM
MUHHepamu3auunen (XubuHckoe, Poccus); r) UHTPY3MM 1LCJIOYHbIX
TPAHHUTOB C OJIOBO-BOJIbPPAMOBBLIMU IPEH3CHAMM U TAHTANO-HUHOOHe-
BBIMH XKMIIbHBIMM MecTopoxacHusiMu (xoc, Hurepusa, PoxHoonus,
bpaszunuga).

4. BO BHYTPUKOHTMHEHTAIbHbIX pHdTax hopMUPYIOTCS: B Tep-
PHICHHBIX TONLUAX CTPATU(OPMHBIE [TONMMETAUIHYCCKHE pyasbl (Can-
nuBaH, Kanana; Maynr-Aiiza, Ascrpanus; Famc6epr, IOAP), ypano-
BbI€ MECTOpOXNeHHs pomnosoro tuna (Kanama); B sBanopuroBbix
KOMIUTEKCax 3a/ICKH HaTPHEBbIX H KaJIMEBEIX COJICH, MATHE3UTHI, doc-
bopuTh.

[I. Pacuupenne (cnipeauHr) oKkeaHMyeckoro aHa. B
Npolecce NMpOrpeBa B 30HaX MAHTHMMHBIX CTPYM €OMHbBIM KOHTHHEHT
PacKalIbIBAETCA HA HECKOJIBKO 4acTei. DTOT NMpPoUecC KOHTPOAMPYET-
CA NBYMS NEONHHAMMYSCKUMH PEXKHUMaMHM, CBA3AHHLIMU C BPALUCHM-
€M 3CMJIH M KOHBEKTHBHBLIM JBHDKCHHUCM BELUCCTBA B MAHTHH.
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1. OonMH peXuM TNpOSIBISACTCS TNPH NEepeMEIeHWH KOHTHHEH-
TaJIbHBIX OJIOKOB B BOCTOYHOM HarpaBlieHUH. B 3TOM BapuaHTe CKO-
poCTh ABWKeHMS OOKOB BCerna MelIeHHee TeYeHHs BellecTBa B ac-
TeHocdepe.

2. IIpyroii pexXuM XapakTepeH LU IUTHT, OBMKYLIHXCS B 3ana-
HOM HarnpapleHHH. UX CKOpOCTb NpeBBIIIAET CKOPOCTh TEYEHHUS ac-
TeHOCHEpPHBIX CTPYH.

B 3Ty cTagMio BO3HHKAIOT CPeOMHHO-OKCaHHYECKHME XpeOTHl,
npeacTaBisouue coboil ry6uHHbBIE pacKoJibl JUTOCPEPE], MO KOTO-
pbIM B MPHOOHHBIC OOJIACTH MOCTYNAaeT MAHTHMHBIN MarMaTHYECKMH
maTepuan (rmaBHbIM o6pa3soM Ga3anbTOBBIE TONEUTOBBIE MarMel). OH
dopMupyeT okeaHH4YecKyio Kopy. [lo Mepe ynanenusi B 06 CTOPOHBI
OT OCH XpeOTa oTMeyaeTcs yIpPEeBHCHUE BO3pacTa KOphI.

CnpenvHroBasi cralis pasgensercss Ha ABe IIOACTadHHd — Ha-
yanbHyio M 3penyio. HavansHas nmopcranus (KpacHOMOPCKUH THIT)
dbHKCHpYyeT caMble pAHHHMEe MOMEHTEI 3apOXIEeHHS OKeaHa Iocle pac-
KOJia cOMHOM KoHTHHeHTanbHOM muTe! (KpacHoe mope). 3penas (AT-
JNTAHTHYECKMI THIT) MOACTAAUS XapaKTepU3yeTCs BITOJIHE pa3sBHBLICM-
cs OKGaHMYEeCKUM GacceMHOM C 4eTKO 000COOMBLIMMCS LEHTPallb-
HBIM NOAHATHEM (CpeAMHHO-OKeaHWYecKuM Xxpebrom). C onHOM cTO-
POHBI OT ITONHATHS PA3BHUBAIOTCsl MpollecChl aKTMBHOM, @ C JAPYTOM
CTOPOHbl — MACCHMBHOM OKpaMHbl pacKOJIOBLUEIOCA KOHTHHCHTA.

B 3Ty cTaauio MECTOPOXACHHUS MONE3HBIX UCKOTIacMbIX GopMHM-
pYIOTCSI B CIACOYIOLUMX IE€ONOTHYECKHUX CUTyaLMsX.

1. B obnacTsx cpelMHHO-OKeaHHYECKMX XpeOToB, Ha UX CKIIO-
Hax U B oceBbIX pudTax obpasylorcs ByJIKAHONeHHO-0CamOYHEBIC KOJI-
yeJaHHO-MOJMMETAIHYECKHEe H OKCHIAHBIE Xelle30MapraHueBhle Me-
CTOPOXKICHUS. :

2. B ryOHHHBIX 30HAX OKEaHHYECKMX XpeOTOB BONM3U WIN HILKE
rpaHuuel Moxoposuunya GOpMUPYIOTCSI B NYHHUTOBBIX KOMIUIEKCAX
JIMH3BI XPOMHTOB (KaifHo3olckue MecTtopoxieHus KyOsr); B Maccu-
Bax INEpUAOTUTOB HUKEJNIEBbIC, TUTAHOMArHETUTOBRIC, 30JI0TOPYAHLIC
W TUIATHHOMOHBIE pynbl (BepxHeMeso3olickue MecropoxneHus Pu-
munnuH, Aranmuu, 'peuny U op.).

3. B 30Hax TpaHcOPMHBIX pa3noMOB 06pa3yioTcs cTpaTHhOpM-
Hble OapUTOBBIE M BYJIKAHOTCHHO-OCANOYHbIE KOMYeAaHHO-TNONHME-
tatnyeckue saiexu (IIpuuprTennckuii pynHbeld paoH, KasaxcraH,
OEBOHCKHE MECTOPOXNCHUSA).

4. Ha macCHBHBIX OKpaWHaX KOHTHHEHTOB, PaCCEYEHHBIX PUP-
TaMM, HaKaIUTMBaeTCs OCaJO4YHasl CepHsi, BKIOYalollas B OCHOBAaHHH
crpatidOopMHBIC MEOHbIC PYAbI, B CPEAHEN YaCTH TONLUM IBATIOPUTOB
U B BepxHell — docdopuToBbie nayku. B 3axopoHEHHBIX KapboHar-
HBIX OTNOXEHMAX Lenbda obpasyloTes 3MUIeHETHYSCKHUE NNAacTOBLIC
CBHHLIOBO-LIMHKOBBIC U 0apUT-QNIOOPHTOBBIC MECTOPOXKICHHUA.
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[II. Mornomexnue (cyOaAyKUMA) OKEAHUNYECKOMW NAK-
Thl. [Ipeapinymas cranus pacluMpeHUs] OKEAaHWYECKOro JHA TPHBO-
OUT K TOMY, 4TO B chopMupoBaBilueMcs OacceiiHe B 30HAX aKTHMBHBIX
KOHTHHEHTAJIBHLIX OKPAaWH INPOMUCXOAUT MOJONBHUIaHHUE OKEeaHH4Ye-
CKOM TUIMTHI Mon 6onee JIerkyo KOHTHHEHTaNbHY0. O6pasyercst 30Ha
benvoda-3aBapuiikoro. B 3aBucHMOCTH OT reorpadpU4ecKkoro mnoJo-
XCHUS BO3HMKAIOLIMX 30H BBIACJISIIOT ABA OCHOBHBIX TEKTOHOMAarma-
THYECKUX THUIIA CUCTEM — 3arafAHbli M BOCTOYHBIH.

3anaonstti uau Andutickuil mun. CyonyKumsi, CBA3aHHas ¢ OXJ1ax-

NEHHUEM M YBEJIMYEHMEM TUIOTHOCTH 6a3anbTOR NPHU OBMXKSHUM OKeEa-
HHYCCKOM MUIUTBI HA BOCTOK NMPHUBOAUT K GOPMHUPOBAHHIO NMOJIOrona-
papouweil 30Hbl beHboda-3aBapuuKoro ¥ obpa3oBaHUIO BCMEACTBHUE
NAaTEepaNIbHOTO CXATHUS CUCTEMBI OYT (OCTPOBHBIX, BYJKAHO-TIIYTOHM-
YECKHMX M MarMaTHW4yecKHX), BRITSHYTLIX BOONbL KOHTHHEHTANbLHOM OK-
PAHHBI. -
B BosHMIAUEH cHCTEME MOXHO BBIJSIHUTbL YETHIPE OCHOBHBIX
CTPYKTYPHO-METAJUIOTEHHYECKHX 3NeMEeHTa (C 3amaja Ha BOCTOK):
BHCLUHIOI AVIY M IMyOOKOBOOHBIM XeN00, BYJIKAHO-IMIYTOHHYCCKYIO
OYTY, THUJIOBOAYXHBIH MarMarHyeCKHMM Mosic M KpaeBou 6acceH cxa-
TUS.

1. BHewHue nyru ¥ rnyboxosoaHble Xenoba. B nponecce nsu-
XEHHS OKEaHHWYCCKOM TUTMTHI Ha BOCTOK MOPCKHMC OCaJKH TCKTOHHYC-
CKM HapaliMBalOTCH Hal 30HOM cybaykuuu, GopMUPYsi BHCLUHIOI
ayry. B eec npeaecnax obpasyercs yewyHyaTbiii GAUIICBBIH KOMIIEKC
C NJacCTHHAMM OKEaHWYECKOH KOpbl. 3AeChb BbLIBOASITCS Ha TMOBCPX-
HOCTb BO3HMKIIME paHEe MCECTOPOXIOCHHS O(HONUTOBONW accouua-
LHH: a) KONMYeHaHHBIC KMNPCKOro Tuna B 3¢gpdy3uBax OCHOBHOTO CO-
cTtapa; 6) XpOMUTOBbLIC, TAIbKOBbIE, ACOCCTOBLIC U MArHE3UTOBLIC B
ynsTpabasurax. PopMUPYIOTCS HUZKOTCMIICPATYPHLIC 30JI0TO-KBAD-
_ueBble XXKunbl. B Tporc BHewH el Ayru BO3HUKAIOT 30JI0THIC POCCHITIH.

2. BynkaHorutyToHMYecKasi (MarMaruycckasi) yra oTACAsICTCS OT
BHEWHEH Yy3KUMM TpOroM. B ee npenenax WUpPOKO pa3BUThLI U3BCCTKO-
BO-1LIEJIOYHBIC JIaBbl CDEAHEI0 M KHUCJIOrO COCTABA, A B SOEPHOM YyacTn
AYyroBoro xpebra pacrnonaraloTcsi TPAHOAUOPUTOBLIC M FPAHMUTHbLIC
TWIyToHbl. C HHMH acCOLMHUPYIOT: MeAHO-MonubaeHnopdUposeic H
0JIOBO-BOJIb(PPAMOBLIC MECTOPOXIACHUS. B CBA3M C aHIE3UTOBLIM BYJI-
KaHHW3MOM OTMEYAKOTCS TIOTOKHM MATHETHT-TeMaTHT-aNaTUTOBBLIX NaB
U CTpaTUOHULHMPOBAHHBIC NIPOSBICHUS CYPbMBI, BOnbdpaMa U pTYTH.

3. ThimoBONYXHBLIM MarMaTHYecKUil mogc. MouwHoe aaBieHMe
- KOHTHHEHTAJILHOM TUIMTHI CO34aeT B ThUIOBOM YACcTH 30HbI CYOOYKIIMH
CHUCTEMY YCLUYHYAThIX HaABUIOB, MafaloOllMX Ha BOCTOK M 3HAYMUTCIIL-
HO YTONWAKOLUIHX KOHTHHEHTANBHYIO KOpY. B 3T0i# reoanHaMMyYcCcKoOM
obcraHOBKe (GOPMMPYIOTCSI MHTPY3UM AHATEKTHYECKHX TPAHUTOB C
OJIOBOPYIHBIMH MECTOPOXICHUSAMM,
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4. 3aBepLIACT CUCTEMY MEPHIMOHANBHBIX MeOMOTHYECKUX CTPYK-
TYP KpacBoM bacceiH cxatus. OH BBINONHEH TEpPUTeHHBIMH 0CaIKa-
MH H CONEPXUT MHPUIBTPALIMOHHOE YPaHOBOE OpPYIEHEHHE B ITecya-
HHUKaX, 3aJIeXKH COJIeH B 3BAllOPUTOBBIX TOMIIAX H YIONbHEIE IUIACTEI.

Bocmouneiit uau Snonckuii mun TeKTOHOMArMATHYECKOH CHUCTE-
Mbl BOZHHUKAET INPH ABHXKECHUH KOHTHHEeHTa Ha 3amnan. Ha ero BocToy-
HOHW rpaHuUe (pOopMHMpyeTCs aKTHBHAS OKpauHa. B maHHOM cayyae
CKOpOCTb MEPEMEIICHUSI KOHTUHEHTA OoJiee BBICOKas, YeM CKOPOCTh
TCYCHHSA BellecTBa acTeHocdeprl. CyOnyxkiMs JOTOHSIOUIeH OKeaHU-
YECKOH MJIMTHI IPOUCXOMMT 1O KpyTonanaollei 3oHe bexboda-3aBa-
PHLKOIO M NMPpHMBOOMT K HaNpsSKEHUIO PacTsDKeHHSA B THUIOBOM YacTH
ayrd. B pesynbraTte pasBMBaeTCs THINOBOLYXHBIA CIIPSIMHT U Kpae-
BOM OacceiiH.

PYyNOHOCHOCTE KaK BHEIIHEH, TaK M BYAKAHOIUTYTOHMYECKOMN
AYTH B LICJIOM COOTBETCTBYET OMMCAHHOM IS 3amafHONo THIA CHUC-
TeM. OTnHYMe 3aKnioyaeTcs B 601ee UHTCHCUBHOM IMPOSIBIECHUM BYJI-
KaHH4CCKHX MPOLCCCOB, PHOMMTOBOM COCTaBe JIaB M WIMPOKOM pac-
MPOCTPAHCHUH KOMYEAAHHO-NONUMETANINYECKUX CTPaTU(HOPMHbIX
LHMHKOBO-MEIHO-CBMHLUOBbIX MECTOPOXKASHUI C BBICOKMMH COAEPKA-
HHUSIMH 30710Ta M cepebpa M BBIOCACHHLIX B CAaMOCTOSITENbHBIN TUII
Kypoko. Kpome Toro, B Gazansrax, acCOUMMPYIOUIMX C PHUOJIMTAMM,
BCTPCHAIOTCS MECTOPOXACHUS CEPBI, PTYTH U 30N0Ta. MenHonopdu-

POBBLIC PYAbBI, CBSI3AHHbIC C OUOPHUTOBBIMM WHTPY3MSIMH, OoDenHEHED]
MONMOACHOM M ODOTALUCHBI 30JIOTOM.

IV. CTOnNKHOBCHHE B CHCTEMAX «KOHTMHGCHT—
KOHTHHCHT» H «KOHTHHEHT—Ayra». B craguio cTOJIKHOBE-
HHUs MOXHO BBIACNHTbL OBa peXUMa — MNAacCHBHBLIA M aKTUBHBIN. B
NEPBOM Cllydae Ipouecc CyOnyKuun rpoTeKacT B 06CTAHOBKE IMOCTe-
NMCHHO 3aTyXalOWEeH TEKTOHWYCCKOW akTUBHOCTH. [lomo6Has cutya-
LMs B HacToswlee Bpemsi Habmiopaercsi B pakioHe CpenuzeMHoOro
Mops. CONMXeHUe KpaeB KOHTHHCHTOB (B JaHHOM ciyyae ADpHKaH -
cKoro U EBponelckoro) o6bIYHO NPOTEKAET BIUIOTh MO MX CMbIKAHHSL.
Bo BTOpOM BapuaHTe HabnIONAETCS AKTUBHOE CTONKHOBEHUE KOHTH-
HEHTOB C BO3HUKHOBEHHEM MEXKOHTHHCHTAJILHOIO OPOTEHHOTO TOSI-
Ca, aHAIOTMYHOTO COBPEMEHHOH ropHo# cucteme INamupa u M'umanacs.

COnuxeHHe KOHTMHEHTOB NPMBOIUT K 3aKPBITHIO OKEaHa; MC-
YE3HOBCHMIO OCTAaTOYHOIrO bacceiiHa MeXOy HUMMU: BOZHUKHOBEHHIO
HaJABMIroBOro nosica popnavga u bacceina dpopnanoa. Mecto coune-
HEHHMS TUTUT MapKMpYyeTcs CYTYPHOU 30HOM,

B HanBurosoM mosice ¢opraHaoB GOPMMPYIOTCS AHATEKTHYC-
CKMC MIIOMa3UTOBbIC IPAHUTBI C OJIOBO-BONL(PAMIIBBIMH MECTOPOXK-
ACHHUSIMM (TPETHYHDbIC MHTPY3WM [MManaes, TpHAcoOBbIC MAaCCHBD)
Maytaiizum u Ap.); NeHKOKPATOBBIE CHHTEKTOHHYECKHE IPAHUTHI, CO-
AepXallHe YpaHOBOC OpYACHEHME (repLMHCKME rpaHuThl LlenTpans-
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Horo maccuBa @pannmu u ap.). B baccelinax popnanaos 06pasyrorcs
MeJHble H YPAHOBbIC MHQWIBTPALMOHHBIE MECTOPOXIECHHUS B TCPPH-
TeHHBIX TONMax (TpeTuyHble MosaccoBbie KoMIuiekehl Unaum u [la-
KHcTaHa). B cyTypHBIX 30HAX BCTPeYaroTCs BYJIKAHOTEHHO-0Cal04YHble
KOMYENaHHBIE MECTOPOXICHHA ODUONUTOBOH accouMHauuu, odbpaso-
BaHHBIE B O0Jiee paHHME CTAIMU Y BHIBCACHHBIC TEKTOHHYCCKMMMH
rpoueccaMM Ha JHEBHYIO NOBEPXHOCTL (MeJIOBBIe BYJIKAHUTE Kurmpa,
opnoBukckue obuonursl HeiodbayHanenaa). B nmybHHHBIX YacTaX Cy-
TYPHBEIX 30H BO3HMKAIOT MECTOPOXIECHUS Xaneura, HedpHuTa U 10Be-
JTUPHBIX KOPYHOOB (MENOBBIE KOMIUIEKCHI BUpMBI).

B cucTreMe CTONKHOBEHHA KOHTHHEHT—BYNKAHMYECKasl Oyra
MIPOMCXOJIUT 3aXJIOTILIBAHHE BOCTOYHOIO OKEaHA M COCOMHEHMHE pas-
PO3HEHHBIX OOJIOMKOB KOHTHHEHTAIbHBIX IUIMT B €AMHLIN MOHOJIMT.

CTONKHOBEHME NYTH C KOHTUHEHTOM COIPOBOXIACTCA HaaBUra-
HueM odHONMUTOB Ha KOHTHHEHTAIBHHIN dopnana ¢ obpazoBaHUEM
TEKTOHMYECKOro IMokpoBa. [IpM 3TOM OKas3bIBAaIOTCS MOAHATHIMM Ha
MOBEPXHOCTL KOJYEAaHHO-TIONIKMETAVIMYCCKHUE MECTOPOXACH Ul
paHHHX CTaOiMi LMKIa YwicoHa (obaykrupoBaHHbie oduonuThr). B
DacceiiHax xuHTepianaa u ¢opnaHga HaKarsiMBaloTCs: MMOTEOCHHK-
JMIMHANBHBIC OCANKH CO CTPATUGOPMHBIMU MECTOPOXIACHUSIMHU MCIHO-
BaHaJUCBO-YPAHOBBIX PYA; TONIUM 3BAaNOPUTOB M yroibHbiec dopMa-
uun. B HageuroBoM mnosice ¢opsaHOa BO3ZHMKAIOT aHATEKTHYCCKUC
IPAHMTBI C MECTOPOXKICHHWSMM ONOoBa, BONbdpama, ypaHa, MHOIIa
cepebpa, HUKeng U kobanbra.

V.3aknouyuTenbHasl cTaausi. DTa cragus 3aBepliacT LMK
Yuncora. 114 Hee XxapakrepHO BO3BpallcHUE EAUHOTO KOHTHHEHTA B
ero MNMepBOHAYAJIBHOE COCTOAHHME, 3aTyXaHHUC TEKTOHMYECKMX M Mar-
MaTHYeCKHUX TIpoueccoB, (GopMHpPOBaHWE CHUCTEM aMarMaTHU4YECKHX
puGTOB, BEINONHEHHBIX MEJIKOBOIHBIMH TEPPUICHHO-KApOOHATHBIMH
ocalKaMH € CEOUMEHTOreHHBIMH MECTOPOXASHMSAIMM M 3NMUTCPMAb-
HBIMHM TIONIMMETAJUTHYECKMMH W MHOWIBTPALHOHHLIMH YpaHOBBLIMH
pynamMu. B 3Ty cTangUio NogBAsIOTCS MO3MHUE KOHTUHEHTANLHEBIC BYJI-
KaHWYeCKHe Mosica ¢ 30JI0TO-CepeOpAHBIMA M NOMMMETAUTHISCKUMU
MEeCTOPOXIACHHSIMHU.

COOTHOWEHUE MEXIY '’EOCUHKJIUHAIBHOY U MOBUJIMCTCKOM
MOIEIIAMU PYAOOBPA30OBAHUA

[eocHHKIIHHANIBHAA KOHUEUMSA, A0p0 KOTOPOH COCTAaBASET IMO-
MUCTagUMHASA TUMOTE3a Pa3sBHUTUSA CKIAN4YaThIX MOSACOB, NMpeacTaBnsieT
coboil pyHImaMeHTAIbHOE 3MITHpHYecKoe 0000leHue, akKKyMyIupo-
BaBllIee OITLIT OoNee 4YeM CTONETHHMX HCCIeOOBAaHUM TIeOJIONOB BCCIO
Mupa. OHa JaeT peallbHYI0, HO HEMOJIHYI0 KAPTUHY 3¢MHOM KOPLI,
yIpollas MHOIHE reoJiorudyeckue sABIeHUs. [TTaBHBEIH HEOOCTATOK
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JAHHOM KOHLESTILHWH 3aKJII049aeTcd B OTCYTCTBHM YAOBIETBOPUTEIBHO-
ro oObACHEHUS MEeTa/UIOTeHUH NBYX THIIOB PE3KO KOHTPACTHHIX
CTPYKTYP 36MHOM KOPbl — OKEAaHHYECKUX M KOHTHHEHTAIbHBIX TUIMT.
KpoMe TOro, oHa He HaeTr YOORIESTBOPHTE/IBHOIO OOBACHEHUS MeXa-
Hu3sMa HOpPMHUPOBAHUA M OCOOEHHOCTCH MarmMaTM3Ma M MeTrajvlore-
HMH TAKUX I00ANbLHBIX CTPYKTYP KaK CpeaIMHHO-OKEaHHYeCKMe Xpeb-
Thl, AaKTUBHELIC U MACCUBHBIC OKPaHHbl KOHTHHEHTOB, NPUYHH U 60JL-
LIHX MacwTaboB NOPU3OHTANbHBIX TCKTOHHYESCKMX NBHXEHUU U He-
KOTOPBIX APYIrHX METAUIOTCHUYECKHX NnpobieM.

Mobunucrekas KoHuenuusa 6onec 06LEKTUBHO U NONHO ONHUCHI
BAET MPOUCXOXIACHUC W METANNIOTCHUK) OCHOBHBIX CTPYKTYP 3€MHOI]
KOpbl H MO3BONAST BCECTOPOHHE OLIEHHTD MoDAIBHBIE MCONIOTHYEC KH!
MpoLecChl, NIPHBOAsIUHE K GOPMHUPOBAHHIO MECTOPOXICHUN TIOJNIE3~-
HbIX HcKonaeMbiX. OnHaKO B COBPEMCHHOM BMAC 3TAa KOHLETILMS €1e
ganexa OoT coBepuieHCTBa. OHa OTHOCHUTENIBHO YAOBJIETBOPUTEIbLHO
0OBSICHSCT TEKTOHO-MarMaTHyeckKiue ¥ MeTAUIOTCHUWYECKHMEe TpoLec-
Cbl ME30KaiiHO3051, HO Donec ApeBHUE reoNOrHYecKHe coObITHS cule
KAYT cBoero oobacHeHusi. CnabbiM 3BEHOM NAHHOM KOHLETILWH SiB-
JISIETCH TAKXC OTCYTCTBUE TCOPETHYECKM OOOCHOBAHHEIX MOIESIEH
PasBUTHA 3CMJIM C YYCTOM HaAKOMICHHOTO 3MNHUPHYCCKON0 reoJioru-
yeckoro Marepuana. OcoDEHHO CIIOXHBIE M NPOTUBOpEYUBLIE MpE-
CTABJICHUS KAcalTcsd paHHCH MCTOPMM Hauwel nnaHeTsl. MHoro He-
SICHOTO CBSI3AHO W C COBPEMEHHBIMU JAHHBIMH O CTPOCHHWH JIHTOCE-
Pbl, BCPXHCH M HHMXHEW MaHTUM M S4pa, a OT HUX 3aBHCAT HAlIH
3HaHMs1 00 MCTOYHMKAX PYNHOIo BeluecTBa M TNMYOHMHHBIX YpPOBHSX
dopMupoBaHus MecTopoxaceHHi. HecMoTps Ha OTMEYCHHbIE HCOOC-
TATKW MOOHIIMCTCKAs KOHUEINLMA, YMEJIO MHTCTPUPYS OCHOBHBIC O0h-
CKTUBHEIC (paKThl MEOCHHKIIMHAJIBHOM THITOTE3BI, LUAr 3a aroM ro
MCpC YCNEXOB BCEX €CTCCTBCHHBIX HAYK NMpUOIMXaeT Hac K MOHMMA-
HHMK0 CJIOXKHBIX 3BOJIOLMOHHbIX NPOLCCCOB, MPUBEALUMX K BOZHUKHO-
BEHMIO B OMNPEACACHHBIX CTPYKTYpax M B ONpCACJCHHDBIC 3MOXH aHO-
MaJTbHBIX CKOIUIGHMI PYOHOIO BCLUECTBA.

Craguy uuMkia YHWJICOHA M CTAAMM TEOCHMHKIMHAIBLHOIO LHUKIA
B.H. CMupHOBa TECHO B3aMMOCBs3aHbl. PAaHHAs NeOCHHKIMHaIbHas
CTagMsl COOTBETCTBYCT TPCM CTAOMAM YMJICOHA — BHYTPHUKOHTHHEH-
TaibHOMO pHdTOOOpa30BaHMs, PACLIMPCHUSI OKCAHMYECKOrO AHa M
NOMMOLUEHHUSI OKEAHHYeCKOM Koprl. CpenHsas cragusl MASHTUYHA cTa-
IWW CTOJIKHOBCHHSA JIMTOCPEPHLIX TUIMT M TMO30HAS aHalorMyHa 3a-
KIIIOYUTENbHOM (NOCTKOJNIM3UOHHOM) CTaNMM MOOMIMCTCKOIO LMKIA.
Jlaxe 13 6er10ro conocTaBlcHUs 06eMX cXeM BHAHO, YTO MOOHIUCT-
CKMC NMPCACTABNEH U NMO3BONSIOT yYecTh Gonbluce pazHoobpasye npo-
LICCCOB LMKJIMYMECKOTO TEKTOHO-MarMaTU4eCKOro pa3sBUTHs HC TOJIb-
KO MOABUXKHBLIX CKJIANYATLIX NOSICOB, HO M BCCX OCTAJIbHBIX TJIAHETAP-
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HBIX CTPYKTYP: OKCAHWYECKHUX U KOHTUHEHTAIbLHBIX TJIHT, OPOT€HHBIX
MOSICOB, PA3NMYHBIX TUNOB 30H beHpoda-3aBapHULIKOro U ap.

I'naBa 4. IlepnoauyHOCTD, LIHTENBHOCTD M
ryOMHHbIE YPOBHM 00pa3z0BaHUs MECTOPOKICHUM

I'eoxpoHONOrHa 3¢MHOM KOpHI N1 UeJieH pyJHO-MeTaJJIONCHH-
YeCKOIo aHaIM3a C MO3UIHU NeOCHHKIMHANILHOW KOHUENLMM AeTallb-
Ho paspaborana B.U.CmupnosbpiM. [IpennoxeHHas UM WKana 3BO-
MOLUMOHHEBIX COOBITHI MMeeT norapudmudcckui xapakrep. Hem Gnu-
€& K COBPEMEHHOCTH, TEM KOpo4e BhUacHgcMbIe edMHMLULI. OTpesku
BPEMEHH, B TCYEHUE KOTOPHIX IPOHCXONMT pa3HoMacluTabHOe HaKo-
IUIEHHE TIOJIE3HBIX MCKOITACMBIX B 36eMHOM KOpe, INMPEHCTABICHKI clie-
AYIOLIHMM IreoNoro-MeTa/UIOTEHHYECKUM PAHIOBBIM PSAOM: NEpHoa —
3Tan (3noxa) — CTaausl.

[Tepuonsl PUKCUPYIOT BpeMEHHBIC MHTEPBAILI C OOHOPOAHBIM
reoJIOTHYECKHMM PEXHMOM B Macuutabde Beci seMnu. VIX rpaHMub! Map-
KHPYIOTCS KapOWHAJILHOW CMEHOM TEeXTOHOMArMaTHYeCKMX YCIOBHH
pynooGpa3oBaHus.

3ranel (3MOXU) MPEeACTABNISAIOT CODOM OTPE3KH IeOJOrHYCCKOM
WCTOPMHU, ONpenensaioume ee UUKIMIHOCTE Ha GOoHE HalpaBlIEHHOTO
M HeoOpaTHMOIO pa3sBUTHS 3CMHOM KOPBLI.

CragHy BBIACNAIOTCS B paMKax 3TarnoB M SIBJISIOTCS 3BEHBLSIMH
OHOIO LMKIWYecKoro npouecca. Jns HMX XapaKTepeH OonpelciicH-
HBIM TEKTOHHYECKHH peXHM, Pa3BUTHE KOHKPETHBIX MarMaTHYCCKHX
H ocanoyHbIX HopMALMI U CBIA3AHHBIX C HUMM MECTOPOXIOCHMI MO-
JIE3HBIX UCKomaeMbIX. KpoMe OTMEYeHHBIX LUIHPOKO MCNOJB3YIOT B
PYIHO-METAVIONeHUYECKOM aHATHM3E TaKMe NMOHATHUS KaK LMK ¥ Me-
rauuxil. OHH He UMEIOT KOHKPETHOMH XapaKTepUCTHKKM M OOBIYHO TIPU-
MEHSIOTCS NPH Ka4eCTBEHHOM ONMMCAHUM 3BONIOLMH IeOJIOTHYECKMX
npoueccoB. JocTaToyHO YacTo NpHM aHANIH3€ 3TAINOB, HMEIOLIUX YeT-
KYI0 LIMKIMYECKYIO NMPUPONY, BRIIEHSIOT noasTansl. K HUM OTHOCHT
ONHY WJIM HEeCKONbKO CTAOUM, OTPAXKAIOUIUX ITABHbIE 3JIEMECHTBI TEK-
TOHOMArMaTH4YeCcKoOro UMkKia.

CornacHo npencrasneHusM B.M.CMupHoBa B MCTOpHM pa3BH-
THA HAIUeH IUIAaHETBl MOXHO BBIOENHUTL 1UECTh INEPHONOB. JYHHBIH,
HyKJIeapHBIN, NPOTOTEOCUHKIIMHANBHBIN, WHTPArcOCHHKIMHANBHDIM,
'HEOTEOCHMHKIMHAJBHLIA ¥ pudTOoBBIi (puc. 7).

SOTH nepHoAbl B CBOIO o4yepclb pasuensiorcsa Ha Il srama waum
reoJIoro-MeTanIoNeHUYeCKux UMKna. B obuweM BuAe UMK npeacTas-
JIEH TPpUaJoMu: 1) paHHMY UM COOCTBEHHO I€OCHMHKIUHAIbHBIH 101~
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3Tan, IJIA KOTOporo TMNoMopdHsbl 6a3anbTodHUNbHBEIE MECTOPOXIC-
HUS: KOJT9eJaHHEBIe, TUTAHOMAarHeTUTOBBIC, XPOMUTORBBIC Y TUIATHHOM-
JOBbIE, 2) OPOreHHEIN NOA3TAI, OOBESHAMHSIOMMH CPEAHIOI M II03]-
HIOIO CTaOHIO N'eOCUHKIIMHAIBHOIO PasBUTHUS C rPAHUTOQMUIBLHBIM TH-
[IOM MMHepanu3alMH, MpPeACTABIeHHBIM IEerMaTUTOBBIMH, aNbOHTH-
TOBBIMH, TPEH3CHOBLIMHM, I'MIPOTEPMANBHBIMUA TUTYTOHOTEHHLIMH M
BYTKAHOTeHHBIMH MECTOPOXIeHUsIMU,; 3) rardopMeHHBIH TToa3Tan
C 3K30INeHHBIM OPYOEHEHHEM M 3HIOTNCHHBIMM MECTOPOXICHHSIMM,
CBA3aHHBIMM C IIpoLeCCaMM TEKTOHO-MarMaTHYeCKOM aKTHBH3ALMH.

PaccMoTpuM BeIAENCHHBIS MTIEPHONBl M 3TaIbl MoapobHee.

Jyaan# nepuon (5,0—3,8 mnpa ner) npencrapied OXHUM
I'peHnaHICKMM 3TAaliOM, B TEYEHHE KOTOPOTO He MPOTEKANH Tpolec-
CBl, XapakKTepHBbIe JIs1 OTMEYEHHOrO BhILLE LUKIA M He PopMHpOBa-
JIMCh MECTOPOXICHMSI.

Hyxneapan i nmepuon (3,8—2,8 Mapn ner) takxe cOCTOUT
TONBKO M3 onHoro Konsckoro arana, B Te4eHHe KOoToporo chopMupo-
BaJIMCh SAPA OCHOBHBIX XPaTOHOB MHpa ¢ 6a3ansToQHIBHBIMM M Ipa-
HUTOQUIBHEIMH MecTopoXIneHUsMM. [lepBrle pa3BHTHI B apXeMCKUX
3eJICHOKAMEHHBIX TI0sIcaX ¥ IPeACTABICHE] MECTOPOXICHMSIMM: 30J10-
TopynHeIMu Kanrypmu (Asctpamma), Konap (Muous) u apyrue, men-
Ho-HuKelnesbiMU (Kambonnma, ABcTpanmusi), XpOMHTOBBIMH, XeJE30-
PYAHBIMM M KOom4enaHHbLIMHM (AHabapcxmit Maccus, Jxyroxyp, 3a-
NanHoO-ABCTPaIMMCKHMM KPaTOR M Ip.).

[IpororeocuHKknuHanbHbI ¥ nepuon (2,8—1,8 mupn ser)
COCTOMT M3 JBYX LMKIMYECKHMX 3TaroB — OGenoMopckoro (2,8—2,3
MIIpA JIeT) U Kapeasckoro (2,3—1,8 mapn ner). C 6esomopckum ama-
nom CBSI3bIBAIOT IOSABIIEHHE NEPBLIX TEOCUHKIIMHANECH, pac4WieHMBUINX
IpOTOIUIaT@OPMEI. B TedyeHMe NepBrIX ABYX NMOO3TATIOB — pPaHHEIeo-
CHHKITHHANLHONO U OPOTNeHHOIo — (OopMHpPOBAMChL OOLIMHBIE I
3THX PEXHMMOB MEJIKHME MECTOPOXAeHMs. 3aTo ¢ TpeThuM IuaTdop-
MEHHEIM IIOA3TAlOM CBA3aHO 00pa3oBaHMe YHHKAJILHBIX 3K30TEHHO-
THOPOTEPMAJIBHBIX 30/I0TO-YPaHOBBIX KOHITIOMEpAaTOB BuTBaTepcpan-
na (¥Oxwxasa Adpuxa) u xpomutoB Bemmkoit [Taixu (3umbabse).

B kapeascicut aman (2,3—1,8 Mnpn JieT) pyOOHOCHBIMHY GLUIH Bce
TpH nopaTana. 1. C paHHUMM 6as3asTOMAHEIMM GOpPMALIMAMH acco-
LUUHPYIOT IMFaHTCKMe OacceiHBI XenesucToix ksBapuuTop Kpusoro
Pora, KMA u 1p.; Kor4enaHHsle MecTopoxaeHus: Bpoxken-Xwmn (Ag-
crpus), bomunen (CxkannuHasus); MeTamMopdhHU30BaHHbIE MapraHlie-
Bele pynel (Munug). 2. C oporeHHbBIMM TPAHMTOMIAMM CBS3aHbl MyC-
KOBHTOBBIE M pENKOMETalbHbie ITerMaTUThEl benomopest u 3abaiika-
Jibs1, 30JIOTOPYAHASI MHUHEPANM3aLKsA B YepHOCIAHUEBBIX Tomuax (Xo-
ymcrerk, CIIA). 3. IIpouecch rutarpopMeHHOH NTPOTOAKTUBU3ALIMH
NPUBEIM K 06pa3oBaHMIO FTHTAHTCKUX PYXHOMATMATHYECKUX HEHTPOB:
C XpOMHTaAMH M mnatTuHoMaamu — bBywmsensa (IOAP), MegHO-HHKe-
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nessIMU pynamu — Canbepu (Kanapa) u Ileyenru (Poccus); penko-
3€MEJIbHBIMH 3JIEMEHTaMH B aIbOMTHUTAX; MEJEHOCHBIMM KapboHATH-
TaMu [lama6boper (OAP); ypaHOHOCHBIMM KOHITIOMEpaTaMH DIIHOT-
Jleiixa (Kanana) u apyrux pyaHsmx o6BeKTOB.

HHTpareocuMHKJIMHanbHBI#H mepuon (1,8—1,5 mupn eT)
MPeACTARICH OMHMM IOTCKMM 3TamnoM. [ Hero xapaxrepHo oTcyT-
CTBHE SHAOTCHHOIO pynooOpa3oBaHMa M HU3Kasl pyoHAasl IMPONYKTUB-
HOCTPH 3K30T€HHEIX ITPOLIECCOB.

Heoreocunknuuansusiii mepuon (1,5—0,1 miapn ner) —
ONVH U3 KPYNMHCHILIMX B MCTOPMH 3¢MIH. B ero paMxax BBIIENEHO
NATH STarioB: TPEHBWIbCKMM, GaMKanbCKWi, KaNeNOHCKHH, TeplLyH-
CKMH M KMMMEPHHCKHIA.

B gpensunscruii aman (1,5—1,0 Mapa 1eT) 3HAYMTETBLHEIE MECTO-
POXIEeHMs He 00pa3oBBIBAIHCE.

baukanscruti saman (1,0—0,6 Mnpx ner) 6511 6051ee IPONYKTHBEH
IO CPaBHEHHIO C IPEHBHILCKHMM. B 3TO BpeMs B paHHEreoCHMHKIU-
HaJIbHBIM MOA3Tan o6pa3oBalHCh MECTOPOXACHHS, KONMYelaHHBIe
(XononuuHckoe, I'opesckoe B CuOMpPH), TUTAHOMATHETHTOBEHIE (B
Hopserun, Kanane, Ha Ypane u npyrux permonax). C oporeHHBIMH
rPaHMTOMIAMM ACCOLUMHPYIOT OJIOBO-BONbL(PAMOBEIE H PENKOMETANb-
HbIe NIETMaTHThl M IPefi3eHBl Ha BCeX APeBHMX TwaTtgopmax. C TpeTs-
MM TIaTOPMEHHBIM TIOA3TAINIOM CBS3aHBI CBHMHIIOBO-UMHKOBBIE
pyael B KapbOHATHRIX TomMuAax Ha cesepe Kanang:.

Kanedoncxuii aman (0,6—0,4 Mapa JteT) Kax ¥ npeabIIyLIMii MMe-
€T OTYETJIMBOE, TPEXWICHHOE cTpoeHMe. B mepsrlit nmogsran obpaso-
BaJINCh MHOTOYMCJIEHHBIE KONMYENaHHBIE MecTopoxaeHus IlupeHees,
Annanay, CxanpuHasuu, Ypama (Puo Tunro, Ucnanus; OsepHoe,
Poccus). Bo Bropoil — penxoMmeTanbHbIEe NErMaTHTHI, abOUTHTHI ¥
rperseHbl Antae-CassHckoi obnactu. B Tperwit monsran opmuposa-
JIACh pegKoMeTabHble KapboHaTtursl HopBeruu M JApyruxX peruoHoOB.

lepyuncrut sman (0,4—0,25 mnpn net) Haubonee SIPKO MPOSBII-
Cd B Nnpeaenax cxiamyarsix obnacreit 3amamHoi EBporel u Ypano-
MoHnroneckoro nosica. C HUM CBASHIBAIOT, KAK M C KAJIEHOHCKHUM 3TA-
IIOM, TPEeXWICHHBIM MUK 1) ¢ Ff¢OCHMHKIIMHAIBHBIMHE OasansToMaaMu
KOoJlMeaHHEbIe, XPOMHTOBEIE M THTAHOMAarHeTHTOBBIE MECTOpOXIE-
HHUsl, 2) C OPOrCHHBIMYU IPAHUTAMM THITMYHEIE peIKOMETAIbHEIE JIer-
MaTHUThI, aJIbOMTHUTEI, IPEii3eHBbl ¥ IUTYTOHOITSeHHEBIE MHIpOTEepManbHbIe
Xunpl, 3) ¢ aKTHBM3MPOBAHHBIMH OONACTAMH MNaTdopM peaKOMe-
TaJUTbHBIC LUSNIOYHBIE MHTPY3HH, MEIHO-HUKENIeBEIC PYObl B Tparnax
Cubupu (Hopunbck), anMas’oHOCHBIE KHMOEDJIMTEI M peNKOMETAlb-
Hble KapOOHATHUTEI.

Kummepuiicxuii sman (0,25—0,10 mupa ner) XapakrepHsyercs
IMaBHbIM 06pasoM rpaHMTOQUIBHON MHHEpaTH3aLMel; IMposIBUICSH
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BAOJb OKpaHH margopM. C HUM CBSA3BIBAIOT MECTOPOXACHUA pel-
KMX, OIaropogHbIX U palMOAKTHBHEIX 3NEMEHTOB.

Pudrorennnii nepuon (0,1—0,0 Mapa ner) Tonbko Hayan-
CAd M TIPCACTABJICH JIOKA ONHMM anbIUHUCKMM 3TanoM. K HeMy oTHo-
CAT HEKOTOPBIE KONMYEeJaHHEIE MECTOPOXACHMUs B CyOMapMHHBIX Oa-
sanprouaax SAnonum, Kunpa, Manoro Kaskasza, coBpeMeHHEIX OKea-
HOB. COo BTOPBIM OPOTeHHBIM MOAI3TANIOM CBSI3BIBAIOT MEIHO-Nopdu-
POBbIe MecTOpOXAeHus THXooKeaHCKOro Konblia. Tperwit momsTan
NpEeOcCTaBlIeH TPETHYHBIMU KOHTHHEHTAJILHBIMH TI0sICaMU ¢ 6raropo-
HOMETAJIbHOM, OJIOBO-BONB(MPAMOBON MHHEpanu3aluel, NposiBic-
HUAMM aJIMa3’0HOCHOTO KMMOEpPIHMTOBOIO U PEIKOMETANIBHOIO Kapbo-
HaTUTOBOTO MarmMaTHU3Ma.

B reoncropudeckoit METaJUIONeHMH HaMeYaloTcsi IBa pyoexa 3,8
M 2,5 mupn ner. C mepBEIM CBsI3aHO ITOSBICHHE MAarMaTHYecKHX M
THOAPOTEPMANTBHBIX (KOMYeNaHHBIX) MECTOPOXIOEHUM 6a3aibTOUAHOIM
CEpHH M MeTaMOpP(dOreHHBIX nermMaTuToB. BTOpoit pybex Mapxupyer
Hayayo o6pa3oBaHMs rPAaHHTOMIHBIX MECTOPOXNEHHH — aNLOUTHTO-
BBIX, TPEH3E€HOBEIX, CKADHOBEIX W THIPOTEPMABHBIX.

UsnoxeHHas cxeMa NMEPHOAMYHOCTH GOPMHPOBAHHMS MECTOPO-
XIeHHH Haubosiee 0OBEKTHBHO OTpaXaeT LUMKIMYIHOCTD M MOC/IeNo-
BaTEIBHOCTh PYNOOOpasoBaHMUSA ISl KaNEHOHCKOINO M IepUMHCKOIO
3TanoB. Bo BCEX OCTANBHBIX CMyYasiX OHA CYLWECTBEHHO OTKIOHSIETCS
OT NMPHUHATOM TeopeTHyeckoi Momenu. OcobeHHO MHOIo pacxoxmue-
HMH B UHTEpNpeTAlMU AOKeMOPHICKOM UCTOPHH, Fae NpEIIOXeHHAs
TPpEXWIeHHasd UHKIHYHOCTh B BBRIOCJICHHBIX 3TAnax IMoYTH He cobmio-
NaeTcs.

MNEPHOOUIHOCTD OBPA30BAHUSA MECTOPOXIEHUMN C YYETOM
MOBWIMCTCKHX TTPEACTABJIEHHUM

AHaJIM3 HaKOIUIEHHOTO MUPOBOTO (PakTHYECKOTO MaTCpHalia Mo
ycnoBusAM OOpa3oBaHHSi M NPOCTPAHCTBEHHO-BPEMEHHBIM COOTHO-
LICHUAM MEXOY reoNIoro-neTponorvd4cCKMMU TEKTOHHYSCKUMH Xa-
PAKTECPHMCTHKAMH U MECTOPOXNCHMSAMM IIONE3HEBIX UCKONAaeMBIX IO-
KasaJ, 4YTO- MeTaUIOTeHHWYEeCKHME 3YIOXH TpencTaBIgIoT coboil Hemno-
BTOPMMBIE MOMEHTH! B HCTOPHM DBROJIOLMH Hallle} IUIaHeThl. PasBu-
ThI€ B MX IIpenesax pyaHkle MPOBUHLMM, 110Sca, paliOHBI, ITOJIS M Me-
CTOPOXNCHUS SIBISIOTCH MPOAYKTAMHU OCOOBIX YHHUKAIBHBIX 3BOIIOLIM-
OHHBIX ABICHHUH.

Onupasce Ha TeopeTndeckue paspaborku B.E.Xauna, O.I'.Cop-
oxtuHa, C.A.Ymakopa, A.A.CHIOpPOBa M APYIHX HMCCICAOBATENCH, B
HMCTOPHM HalleH IUTAaHEeThbl MOXHO BHIAGIUTH NATH OCHOBHBIX META-
JIOTCHMECKHUX NIEPUOXOB: 1) TOHKMX TMTOCHEPHBIX TUTHT; 2) BHICOKOMH
TEKTOHHYECKOM aKTHUBHOCTH, ITOSIBJIEHHE MOLIHON KOHTHHEHTAIbHOMN
KOp®I ¥ A0pa 3¢eMIH, 3) BOSHHKHOBEHHME NMEPBhIX CYTIEPKOHTUHECHTOB,
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4) cnaboil TEKTOHO-MAarMaTUYeCKOM aKTHBHOCTH M 5) LMKIHYECKOTO
GYHKUHMOHHUPOBAHHSA MEXaHM3MA TEKTOHMKH JIUTOCHEPHBIX IUIMT
(Tabn. 3). |

I. llepnon Toukux nurochepuuix naut (3,8—3,0 mipx
JIET) XapaKTePHU3YETCsl ONHOPOJHBIM TEKTOHHYECKIM PEXHMOM, cpen-
HUMH CKOPOCTAMH NBMXKCHHST TOHKMX KOPOTKOXHUBYLIMX (16—50 MaH
neT) MuTocdepHBIX MNacTHH — 5—50 cMm/roa. B 3TOT nepuon aKTUBHO
(dopMMpoBasiach MEPBUYHAS KOHTHMHEHTAbHAS KOpa CO CKOPOCTBIO
3,2—3,6 xM?/ron U cyMMapHBI ee 00bLEM COCTaBWI oKono 15% ot
COBpPeMEHHOW. BO3HHMKIUME MAacCHBBI IDaHMTOMAOB XapaKTepH30Ba-
JIUCL HATPUEBLIM NpoduneM. OTHUMHU U3 XapaKTepHEHIUINX 0COBGeH-
HOCTEH Nepuoaa SIBASIIOTCS 3TMOXM CKIIAAYaTOCTU M TECHO ¢ HUMHM ac-
COLUMMPYIOLME (MPCALICCTBYIOLUME) MPAHUT-3CICHOKAMEHHbIE NTosica.
Beincnsietcsi no KpailHel Mepe wects Takux amnox: 3,80; 3,70; 3,65:
3,56; 3,50; 2,98 mnpa net. Ha aTto BpeMa npuxonuTcst nmepebiit Hanbo-
Jiee TPaHAHUO3HBIM MUK B OOPA30BAHMM INETMATHTOBBLIX MPOBHHLMIH H
none# (3,38—3,42 mnpa ner).

B onucrkizaecMblit nepuon GopMUpOBATUCEH MEPBUYHBIE METAJIIO-
reHuuyecKue npahopmManmum MAHTUHHOIO, pUMTOreHHOTO M STMUKOH-
THHCHTUILHOTO Npoduisi. DHIOTeHHO-3K30INeHHAs! AKTUBHOCTD 3eM-
JIH OOYCNOBJACHA BOCXOASIIUMMM TIOTOKaMHM daionnos. CornacHo
A.A.Mapakywesy, cneuuduKka NeTPOJOru4ecKoil 3BOMIOLMH 3eMIu
3AKNMOYATACh B TOM, YTO Ha caMblX paHHMX stanax (4,0 mipn ner) B
3CMHBIX HCAPAX MPOTCKANH BCE TPU TCKTOHO-MAIMATHYECKUX TIPO-
Lccca — pudTOrcHes, HE3reHE3 U OPOrcHEs.

Pugpmozenez — 30HBI M o6nacTy (HeNpeccHu) MAKCHMMAaIbHOIO
YTOHCHHs 3CMHOH KOpbl (IMaBHBIM obpa3oM okeaHudveckoit). [lpwu
3TOM MAHTHSI PA3YIUIOTHsIETCS A0 rMyOMHLI 15 KM ¥ 3TOT npouecc
MpsiIMO KOPPCAUPYCTCS C 00LEMOM HM3NTMBILUMXCS 0A3AJIBTOB C HU3KOM
wenouHoceTeo. [Ipoucxoaur pmovanas nebasudukauuss MAHTHIAHO-
ro BCILECTB B PC3ynbTaTe METAMOp(gH3Ma (pasBMTHC NMHPOKCEHA,
guoronura ¥ am¢puboNOB, 3aMELUAIOMIMUX OMWBMH) M NMOCASAYIOLICE
BHCAPCHHUC MHTPY3UBHBIX YILTPAOCHOBHBIX IMOPOL.

Hezeenes — npouece BO3abIMAHMS B ByTKAHMYCCKMX NCTIPECCHAX
MOABOAHBLIX XPCOTOB M OCTPOBHBIX ApXUINENAroB; OH XapaKTepU3yeT
bonce BLICOKYIO CTeNeHb 3BOMIONMH NJIAHETHBIX KOP W MapKMpYETCs
MPOSIBIICHUSIMU LUEIOYHOIO MarMaTH3Ma.

Opozenes — BO3NbIMAHUE CKIAXYATLIX COOPYXKCHUM M KPaTOHM-
3alMs — TIPEBPALLEHUE MX B IJIOCKHC PaBHMHBI (TU1aTdOpPMbI), MO-
KPBITBLIC TOPU3OHTANBHO JICKAWUMM OCAOKaMM. YTOJNIIEHUE KOpPBI
CBA3AHO C TCKTOHUYECKHM CKYYHMBAHHCM U BHEAPCHHMEM IUIMT B BEpX-
HIOK MaHTHIO. [lpoMcXoauT pasynnoTHeHHE BELECTBAa B pe3yabTaTe
AcbasubHKaLuuKM ¥ McTaMopdu3Ma MOJ BO3NEHCTBUEM TNYGUHHBIX
MOTOKOB (hJIIOMAOB, KOTOPBIE OKHMCIIAIOTCS M TIPEBPALLAIOTCS B BOJ-

61



BDpoJonEa 3emMIn

OcHoBHNE Prranu no | Dranwu ]‘.fnx:nm:-mcrh TexToHR- Cpensas cko- CKopocTh
reosoro- B.H.Cuup- no KOHBEKTHBHOIO qeckad | pOCTh OBIDKEHMA pocTa
METANLNOreHH- HOBY B.H.Ko- | pasesTua, MIH NeT |aKTHBHOCTD, | MHTOCHEPHB (x?/ron)
YECKMe MEPHOIh IEPEHKD o102, spr/c| rmawT, eM/ron | u obmem (%)
KOHTH=
HeHTATLHOM
KOpH
no O.I'.Copoxtury B CA Ymakosy
1 2 3 4 5 6 7
V. Tnyburmo- | AJmsImeoi- 4 8 0,28
MaHTHHHasA CXHH
-
deperumaiua, | Kinvove-
IHETHIecKoe |pHHCKHH IlaHTea
dyHK- HeOoXpoH
| oM poranme | Ceprpsc- 3%
MEXaHH3Ma KW
TEXTOHHMKH Kanenos- 5 0,50
TUTHT cxXuH
IV, Muoro- |Balixans- 570
KpaTHas CEKMH FoHagsaHa 7 10-11
nepepaboTKa JlaBpasus
TepBHIHOMH
Kophl, cnabaa |I'peHBHAL- 470
MeTannore- CKHH
HHYecKasd
AKTHBEHOCTE TorcxuH 410 8 30 1,0
Merarea
MEe30-
XpOH
IIL. Ilepsuie
CYNEepKOHTH-
HeHTH (Hagano| Kapenb- 380
OeACTEHA CKMH
MeXaHMIMa MomHores
TEKTOHHEH
TLIMT) Benomop- 10 50 2.0
cKHH 21 200
ObpasoBaHme
II. o po-
BaHMe %ﬁﬂ:ﬂ- 15 120 50%
HOH MAacChI ITepuon 3,8-2,6
KOHTHHEHTAb~ Mipn ner - 16
HOM KOpH Konbcxmit IMKJIOB, CHavana
no 20-50 MmH 25 270 7.1
ner,
apxeo- |a B xoHue - 200
XpoH MIH net. IDna- 7 5 3,3-3,2
[. ToHxue CTHHBI pPa3MEpOM
nuTOoChepHLIe COTHH KM, HMX
ILTWTEL. BIIoXH MOLLHOCTS. 15%
cknanyarocTs |I'pernaHn- MeHble 30 kM,
M MOABICHHA |CKHMH BpeMA CYILIECTBO-
3eeHOKAMEHH- BAHHA MeHbLIE
BIX NOACOB 16 MIIH net
10 50 3,6-3,3




H pyAooOpa3oBaHHA

Tabnwuiua 5

CxopocTi Gop- |  Bpema [MprMepn MecTo-
MWPORAHMA dopMuporaH | poXaeHHH pyIHLX nasibié¢ SnoxH GOPMHPOBAHMA MECTOPOEACHHN,
PYOHLIX NPOBMH~ | HA KDYMHBIX MPOBHHLIMA MIH NeT
K H YHHKATh-
HBIX MECTO-
poXmaeHHH,
MJIH NeT i
Fe-keapiirros  |sonota oN10Ba [1erMaTHTOR
8 9 10 11 12 13 14
Cu-Mo Yyxuxa- 0-1,0
MaTa
220-400
325-370
dopMHpoBaHHE Komyenarm 370-410
PYAHEX TIPO- Ypan, Ces.
BHHIIMH H Kagkaa
mecropoxae-  |[430-550 KomenaHu
HHH TONLKO B CraHaMHaBHA, 550-600
noebnuerHo-  |800-1000 |Anmanauym
CKOPOCTHRIN Pb-Zn Xonon-
pexHMax HHHCKOe, Topen-
cKoe 1000-1100
1500-1550
Mecropoxpne- |1800-2000 |Cu-Ni Canbepn, 1800-1900
HHA obpasopa- [Meyerra; xomye- 1800-2050
nHchk npH Gome- paHsl Bpoxen- 1500-2000
HMIHX CKOPOCTAX Xunn, Maywr-
TEXTOHHUECKHX Adisa, Oyroxym- |1800-2400
nedopmanmit 8 |2285-2300 |no, Bonunew;
KOpOTKOE Au Xoymcreix,
BpeMs Cyxoit Tor; 2300-2800
Cr-Pt Bymnens;
Cu ¥Ypoxan
AApa
[ToBrnneHHO- Au-Burpa-
CKOPOCTHRIC Tepcpann, Konap,
pexcMel dop- [2600-3000 | Kavorypawm 2800-2950
MHOBAHMA
pudron, Kanue-
BHIC I'DAHHTOM~
fi b
[lermaruThl
CIIOAAHLIE H
2900-3500 |peaxoMeTarUTh- 2950-3025
Hul¢ - Anabap, |3300-3700
Huskwe ckopo- JLAYT Ky p 3380-3420
CTH pacTaxe-
HHSA B ILIAT- Fe-Hcya, AGwTH-
(hopMEHHRIX Bu
TLTHTaX 3700-3800
(MeHbIUE
10-14¢-1)




Hble ¢dmouapl. PaspuBaercs No OCagOYHBIM KOMIUIEKCAM aHOE3UTO-
BEIA M TPAHUTHLIM MarMaTH3M.

Haubonee npeBHHMMMU SBNAIOTCSA XKeJIE3UCThIE KBAapLMTEl KOM-
mwrexca Mcya B I'pennanguu (3,78 mnpa mer) U mosica AOHTHOM B
Kanane; ocafo4HO-BYJIKAHOTEHHBIC XEJIe3UCThIC JENTUTOBRIe (dop-
Mauuy Tuna Anroma (Kumpysa, IIsenns; Oneneropckoe, Poccus u
ap.) (3,3—3,7 mnpn ner).

C rpaHUTOMIHBIMH IMOJSIMH ACCOLIMMPYIOT MYCKOBMTOBBIC II€r-
MaTuTel AHaGapckoro mmTa, [IXyrKypa ¥ peiKOMeTalbHbIe NIerMaTH-
Tel ¢ Nb, Ta B 3anaguoi ABcrpammu, bpaswium, AQpuxu ¢ Bo3pac-
TOM 2,9—3,5 mipna ner.

C 6azanpTOUOHBIMMY KOMIUIEKCAMM 3€JIEHOKaMEHHBIX ITOSCOB
CBSI3aHBI MECTOPOXACHMA: XPOMUTOB B aHOPTO3MTaxX (3,5 Mipxa Jiet),
MEIHO-HUKEeNEBbIX pyl B KoMaTuuTax — (3,0; 3,4 Mipn ner); Koaye-
nanos Ascrpauu (3,4), Kanane! (3,4), FOxuoit Adpuxu (2,6—3,4) u
CesepHoit AMepukH (2,9); 3onora — Kanrypnu B ABcTpayimy — 2,8—
3,2 MIpnO NerT.

II. [Tepuon BHICOKOH TEKTOHHYECKOH AKTHBHOCTH,
IMOSBIEHHUA MOUHOW KOHTHMHGHTAJLHOH KOPH MU ANpa
seMnu (3,0—2,7 mipn neT) XapakrepHu3yeTca MOLIHBIMM CKIIaq4aThbl-
MH nedopManMsIMH, OXBATUBIIMMH BCIO KOPY, PE3KHM YCKOPEHHEM U
YCHWIEHMEM TeKTOHOMAarMaTH4YeCKOM HeATENIbHOCTH, KOTOpast B 3TO
BpeMs 6bLIa MAKCUMAaIBHOM B Mcropuu 3emMuH (15—25)-10 spr/c. I1os-
BWIMCh Ooliee KpymHble NUTOChEpHbIe IUIACTHHBI pa3MepoM COTHH
KM C repyoaoM cywectBoBaHMA no 200 MJIH JIeT; CYLUECTBEHHO YBe-
JTMYWIHCH CKOPOCTH OBIXKEeHUS IUTUT, JOCTHIAsl HaubOoMbIIMX U3 yCTa-
HoBIeHHBIX — 120—270 cM/Toxn.

IIponeccrl puddepeHIHALMMA BELIECTBA MOLIHO IPOTEKATH B
rnpenesnax KOpel M caMbIX BepXHMX JYacTel MaHTHH, Ie TeMIepaTyphl.
nocturany 1750°C., C rHraHTCKMMH CKOPOCTSMHM IIPOMCXOIWI POCT
obreMa KOHTHHEHTOB B HMHTepBane BpeMeHM 3,1—2,5 miupm ner —
CHayana CKOpOCTh NpHpocTa JocTHrana 7,1 xM?/ron, a B KOHLE OKOJIO
2,0 xM3/ron, a B LIeNIOM B 3TOT Neprol obpasosanock 6onee 50% Beero
COBPEMEHHOIO 00beMa KOHTHHEHTAILHOM KOophl. ONHOM M3 IIIaBHEH-
HIHX 0CODEeHHOCTEH MEeTPOIOTHYECKOM 3BOMIOLIMM MarmMaTHiMa OIIH-
CHIBA€MOI0O BpeMEHM ABWIACh CMEHa HAaTPHUEeBOIO TPAaHUTHOIO Marma-
THU3Ma KAJIUEBLIM.

Haubonee BaXHBHIMH METAIONCHWYECKMMHU COOBITHSMU IIEPHO-
Ia SBWIOCE 00pasoBaHHe KPYIHBIX M YHHUKAIBHBIX 3K30T€HHBIX pOC-
CHIITHBIX, THAPOTEPMAIBHO-0OCATOYHEIX M OCaIOYHBIX MECTOPOXKICHHH
30JI0Ta ¥ ypaHa B KOHIJIOMepaTax NnmpoBuHLMM BurBarepcpann (2,75
MJPH JIeT); 3MMHKOHTHHEHTAIBHBIX Xele3ucThix kBapuuroB KMA
(MuxajittoBckoe, CTOIIEHCKOE M Ap.); THIPOTEPMANIBHBIX 30JI0TOPYA-
HbIX noneit Ascrpanun (Kanrypmu); Hunuu (Konap) u Kanags!l.
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ITII. [Tepuon BO3BHMKHOBEHUS NMEPBBIX CYNEPKOHTH-
HEHTOB M Havyana PYHKLUMOHMPOBAHMUA MeXaHHU3IMa
TCKTOHUKH NUTOCPepHmXx naut (2,7 — 1,8 mapa nert). [Ipen-
nojaraoT, YTO B 3TOT NEPHOA TEKTOHHUYESCKHH peXXHM Hallel Iuiane-
Thl CTaOMIM3HPOBAJICS M NpHOOpPEN OAHOHATPABICHHOE INETPOJIOTH-
YECKOE M METANIONeHW4YeCcKoe paspuTHe. B paccMarpusaeMoe Bpems
BOSHUKNIHM ONHU U3 KPYMHEHIIMX CTPYKTYp — Momnores (2,60—2,30
mapa sier) u Ianres (2,30—1,90 mupa ner). [Tono6Hoe coenuHeHue
KOHTHHECHTAJIbHBIX TUIMT B €OHHBIH TMTAHTCKUM¥M CYIIEpKOHTHHEHT
MpoTeKall B pEXXKMME YMCPEHHOH MEXaHUYECKOM aKTHBHOCTH U ITOHM-
Xalouuxcs ckopocrteH nepemMewmieHus: it (50—30 cm/ron).

BosHukiune oGbeMbl HOBBIX OKEAHMYECKMX IUIMT IOYTH KOM-
MCHCHPOBANIMCE TIOMMOLIEHHEM KOPOBOTO Marepuaia B IMOGabHOM
cucTeMe 30H cybnykuyu. [lpupalienns KOHTUHEHTANLHON KOPHI CO-
crarnsiiu okoJio 0,4—0,5 xv?/ron. CylecTsoBaBllKe MoCAeN0BaTe b=
HO MoHores u [lanres Ha 3Hagmrensubii nepuon (300 u 380 mmn
JIeT) TEPMOAMHAMHYECKH M30HPOBAIY MAaHTHIO, YTO CIIOCO6CTBOBA-
JIO MOAACPXAHHUIO B €€ BCPXHEH YACTH BLICOKMX TEMIIEPATypP M CTUMY-
JIMPOBATIO AHOMAJIBHBIM LIEIOYHOH MarMaTH3M — IUTYTOHBI aHOPTO-
3ATOB M TPaHUTOB-panakvMBu. C aHOpPTO3HTOBHIM MosicoM Kpebeka
CBsI3aHBbI KPYTIHEHIUHE B MUpe MecTopoxiaeHus TuraHa (Jlak Tuo). B
KoHue nepuona (1,8—2,0 mapa ner) npousoluen BTOpoil B 3BOTIOLHM-
OHHOW HMCTOPHM 3EMJIM MMITYNLC NErMaTUTOOOpA3OBAHMA.

['paHMTHEIH MarMaTU3M OPOINCHHBIX IMOSICOB C KATMEBBIM YKIO-
HOM COIIPOBOXIAJICS NMOSIBIIEHUEM MYCKOBHTOBBIX H PEAKOMETANLHBIX
nerMaTuTOB benomopesa, Mamckoit npopuHummn 3abaiikanbs (1,8
MApA JicT); dopMHUpOBaHMEM OJOBO-BOJIBPPAMOBBIX cKapHoB Kape-
JIMA ¥ TUAPOTEPMANbHLIX 30JIOTOPYAHLIX MectopoxmeHmi (1,8—2.0
MIpA jeT) — XoymeTeHk, Cyxoit Jlor, KoGanst m mp.

C 0a3alpT-NHNAapUTOBBIMM BYJIKAHHMYECKHMH (POpMaLIHIMU
PHPTOrCHHBIX NMOSCOB (NEPHKOHTHHEHTAIbHBIX, CPEIHHHO-OKEaHH-
YECKMX, OCTPOBONYXHBIX, TPaHCHOPMHBIX) CBI3aHbl OOLIMpPHEIE ITPO-
BUHLIMM KONMYEIAHHBIX MECTOPOXICHHM B ABcTpanuu (1,75 mapa ner)
(bpoxen-Xwun u Mayur-Aiiza), B CesepHoit Amepuxe (1,7—1,0 mupn
ner), Hlseunu (Bommnen, 1,9 mapa ner), @unnannun (Oyroxymno,
1,8—2,3 mnpa ner), Kapenuu (2,0—2,2 Mapn 5ieT) ¥ OpyTUX perioHax
MHpa.

C obnacTsMM TEKTOHO-MAarMaTHYeCKOM NMPOTOAKTHBHM3ALMH HH-
TPY3WBHOIO, BYNKAHUYSCKONO W METacoMaruyeckoro nmpodmisa acco-
LUMHPYIOT KpPYTIHBIE M YHHMKaJbHbIE PACC/IOCHHBIE Y/JIbTPAaOCHOBHLIE
mMaccuBbl B IOxHo# Adpuxe (Bywsensn, xpoMm-miatusa, 1,95 mupn
get), B Kaname (Canbepu, mens-nHukens, 1,8—2,0 mapn ner), Ha
KonsckoMm nonyocrpose (Iledenra, meas-Hukens, 1,80 mnpa ner) u
Ap. B yIbTPAaOCHOBHBIX KOMIUIEKCAX HA 3AKITIOYMTETBHBIX CTANMAX MX
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pasBUTHA POPMHUPOBANIMCH KAPOOHATUTOBBIE MECTOPOXIACHHUS C MEa-
HoM MuHepanuzaiumed (IOxHas Adprka), a B THHESHHBIX 30HAX ypa-
HOBBIE H PEOKOMETA/IBHBIE ANTbOMTHTOBBIC MECTOPOXICHHS.

OrpoMHeHIIHe KOHTHHEHTAJNIBHBIE ITPOCTPAHCTBA, pa3pylialo-
LIMecs OPOTeHHEIE TOsiCa, MEIKOBOAHBIC SITMKOHTHHEHTAIBHEIC MOP-
ckMe naneobacceiHsl, U3MEHEHMsI ra30BOIO cocTaBa aTMocdepsl H,
ITIAaBHOS, 3HAOreHHbIe QNIOHIHBIE MOTOKM — BCE 3TO CNMOCOOBCTBOBA-
IO BOSHUKHOBEHHIO YHUKANBHEIX NMPOBUHLMMI: 1) ¢ 0OCafoOYHLIMM Xe-
ne3sHsIMHM popmauuamMu Ha YkpauHe (Kpusoit Por), B Poccuu (KMA,
Kocromyxkina), B AscTpanuu (XamMMmepclid); 2) ¢ MeCTOpPOXIEeHUSIMU
MEIOUCTHIX MecYaHUKOB YnoxkaHa (1,8—2,1 mupn ner), ypaHOHOCHBIX
KOHIMoMepaToB Inuor-Jleika (2,2 Miapa JieT), MapraHueBbIX MEcTO-
poxnenuit Manuu (1,7—2,3 MiIpa neT) 1 MHOTMX APYTHX PYXHBIX 00b-
eKTOB.

30JIOTOHOCHBIE KOHIVIOMEpaTsl 3aBepluasiy NPeNbIAYLUHN TepH-
ol. Jna HUX OBUIO XapaKTepHO B INaparcHe3Mce C 30JI0TOM LUMPOKOE
pasBUTHE TMPHTA M ypaHMHMTA. PaccMaTpuBaeMbli NEpHON TaKKe
3aBeplLIAlOT KPYNHEIE INMPOBHHUMM 30JOTOPYOHLIX KOHIJIOMEPATOB
(¥OxHaa Adpuka, Tapksa u ap.). B HUX B OTNIHYHME OT APEBHUX KOHI-
JIOMEPaTOB INIABHBIM COITYTCTBYIOLUHMM MHHEPAOM SIB/ISISTCH reMaTHT.

Ha zaBepluuarommux cragusx neprona GopMUpOBATHCEH MTONSBOLI-
[IaTOBBIE IMOpPOAbI, oboralmieHHbIe CBMHLOM (B 3KCraIILIMOHHO-OCa-
JOYHBLIX MecTOpOXINeHMUAX). CBHMHEell — HWHOHWKATODP MAHTUMHOM ak-
TUBHOCTH, obycroBneHHo#H mauToil [laHren. Bo3HUKHOBEHHE CUH-
XPOHHO MECTOPOXIOEHHM CBHHUA, 3apaXXeHue MOpcKuX OacceiHOoB
CEpOM, IUMPOKOE PACTIPOCTPAHEHUE ITUPHTOHOCHBIX dallMii ¥ HAKOII-
JeHue B bacceiHaX MOLUHBIX TOJIL 3BAllOPHTOB — BCE 3TO M NpPEHo-
rpenenwio obpasoBaHHe KPYTIHBIX M YHUKANBHBIX KONMYEeIAHOHOCHBIX
OMHMMETAUIHYSCKMX TIPOBHHLME. B oTnuyMe OT aHANOrMYHBIX Me-
CTOPOXOSCHHH IpelblaylIIUX NEepHONOB 3[eCh OTMEYaloTcsl aHOMANb-
Hble KOHUEHTpalliM CBHHIA.

[TornowmeHne cepel ¥ TUOKCHUAA YIiiepoja OKEaHMYECKMMM BO-
OaMM CIIOCOOGCTBOBANIO HAKOIUIEHHIO KMCIopoaa B atMocdepe, sHep-
TMYHOMY OKMCJICHMIO XeJie3a M 00pa3soBaHHIO OTPOMHBIX OCANOYH bIX
BaccelHOB ¢ PopMaLIMSIMH XEJIE3UCTHIX KBapIUTOB.

IV. Ilepuon cnaboif TeKTOHOMAarMaru4yeckKol ¥ MeTaUIoreHHuYe-
ckoil akTuBHOCTH (1,8—0,6 MiIpa neT) xapakTepH3yeTcsi OTHOCUTENb-
HO CTaOWIBHEIM F€OTEKTOHMYECKUM PEXMMOM M OTCYTCTBHEM Kapau-
HaJIbHBIX NEPECTPOEK IUIAaHETAPHBIX INEOJIOTHYECKUX CTPYKTYp. B Te-
yeHHe 800 M/IH JleT NMpaKTHYeCKH He O00pa3oBHIBAIMCHL KPYIIHLIE pyi-
Hble PAaHOHBI ¥ NMPOBMHUMK. OXHWBIIEHHE 3HIAOINeHHON META/UIOTeHM-
YeCKOHW aKTHBHOCTHM HayaJioch B KOHLEe nepuona. B oTpeske BpeMeHH
1,0—0,6 Mnpn ner GOpMHUpPOBATHCH KONMYEAaHHO-TNIOJIUMETAUTHYECKHE
MECTOPOXKICHHsI, aCCOLIMMPYIOLHE ¢ DA3aNbTOMAHBIM MAarMaTH3IMOM,
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B CepepHoil AMepuke u Ha Cubupckoit muardopme (XOoMOIHHHCKOE,
[opeBckoe M Op.), a TaKKe MarMaTHYeckKHMe THTAHOMArHETUTOBEIC
pynsl Hopseruu (Erepsymn), Kauanm (JloypeHc Pusep) m Poccum
(Ypan, KycuHckoe). B TeyeHre 310ro OrpoOMHOIO IO IJIMTEILHOCTH
repMona MoCNEeNOBaTeIbBHO CMEHWIOCh TPH LMKJIA KOHBEKTHBHOIO
passuTua 3emid. Hanbonee 3HayuTeIbHBIE M3MEHEHHSA B CTPOCHHM
36MHOM KOpBI M MAaHTUM OBLUIM CBSI3aHBI C YIATHIM LIMKIIOM, HayaB-
[eMcsl ¢ 06pa3soBaHUsA THIAHTCKUX CYTIEPKOHTUHEHTOB — [ OHIBaHbI
u Jlagpasuu. BeposATHO BIMSIHME 3THUX CTPYKTYP Ha Xapakrep ¥ HH-
TEHCHUBHOCTE IMddepeHIMaAlMK BELLISCTBa B BepXHEN MaHTHM NpHMBeE-
JI0 K aKTUBMU3ALMH OTMEYEHHBIX BHILIEC PYAHO-METALTOreHHYeCKHX
MpPOLIECCOB.

V.Ilepuono UMKIUYECKOTO PYHKUMOHHUPOBAHHUA Me-
XaHHM3Ma TEXTOHUKU nuTtochepumx naut (0,6—0,0 Mmnpn
JIET) XapaKTepH3yeTCs YCHICHUEM TeKTOHO-MarMaTHYeCKOM aKTHBHO-
CTH M YCKOpPEHMEM UMKIHYECKOro pa3sBUTHS MOOWIBHEIX nosicos. B
TeYeHHEe KaJeJOHCKOH M NepUMHCKOM 5IOX CKIagyaTocTH POopMHMpO-
BaJIUCh TUMWYHBIE ACHMMCTPHUYHEBIC TE€OCUHKIMHANbHbIE CHCTEMBI C
YETKHMMM TPEXWICHHBIMHU LIMK/IaMM pa3BuTusi. OcobeHHOCTHIO NaHHO-
ro nepuona ABIsSIeTCs nepeMeuleHue poHTa nuddepeHUHalH Be-
LecTBa Ha NIyOMHHBIE MaHTHIHBIE ypoBHM. Onpeaensioniee BIIUsA-
HME HA TEYCHHE METAJUIONEHWYECKUX NMpOLECCOB OKa3al HavyaBUIMH
dopMHpOBATLEC B paHHEM Taneo30e eIMHBIH CYNePKOHTHHEHT [laH-
resi. OH MNpocyluiecTBOBAN A0 Hayana Me3o3osi. HaunMHasa co cpeanen
1opbl ITaHres 6pina packonoTa Ha psl KOHTHHEHTOB, MEXAY KOTOPbI-
MH 06pa30BaTMCh COBPEMEHHEBIE MOJIOAble OKEaHbl: ATNAHTHYECKHH,
Auouitcxuii 1 CepepHblii JlemoBUTBINA.

KuMmMepuiickass ¥ anbnuicKas MeTaJUIOreHUSA YK€ IOJTHOCTHIO
KOHTPOJHUPOBANACH MEXAHM3MaMM TCKTOHUKM NUTOCQEPHBIX IUIHT B
ux HauboJiee MCCNenoBAHHOM TEeOpeTHYEeCKOM BapuaHTe. K 3TOMY
BpEMEHH OCHOBHBbIC PU3UYECKHUEe MapaMeTphl 36MHOM KOPbl NPAKTHU-
yecky 3aBepuuMau cBoe dopmuposaHue. O6beMbl BOZHHMKAIOWIEH B
CPEOMHHO-OKEaHHYECKUX Xpebrax OKeaHHYECKOM KOPBI NPHMEPHO
paBHbl 06beMaM Kophl ToriolaeMoil B 3oHax cyomykuuu. ITocnen-
HHe NpeBpaTWIKCh B OCHOBHbIE TeHEPATOPhl IHAOTEHHOro pyxoobpa-
30BaHMA. JKecTKMe KOHTUHEHTAIBHBIC IUIMTHI BMECTE C MOUIHBIMU
(COTHHM KMOMETPOB) KOPHEBBIMH YacTSIMM NPeBPaTHWIMCh B Manomnoa-
BUXHBIC CUCTEMBbI ¢ HEYKJIOHHO INOHMXAIOLWMMHUCI CKOPOCTSIMH TO-
PUM3OHTANBHBIX NEpEMEIUeHUH M 4acTO MEHSIOLIMMYCS BEKTOpaMu
TAKMX NBHXXCHUH.

C HMKHEro naneco3osi Havyajicsd IpoLecc YCHISHHA INyOHHHOMH
PYAHO-MarMaTH4ecKoii akTuBHOCTH. MHOroKpaTHas repepadboTka or-
POMHBIX Macc OCallOYHBIX H M3BEPXEHHBIX IOPHBIX NMOPON B 30HAX
CyOOYKUMM Ka4YeCTBEHHO M3MEHMNa Xapakrep auddepeHumaumu u,
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KaK CNeiICTBUE, KOHLUEHTPAUMM PyIHOIO BeuiecTsa. Pesko, bonee yem
B I(Ba pa3a Mo CpaBHEHMIO ¢ NPEAbIAYILHM NEPHOIOM BO3POCIO YHUCIO
pyanbix opmauuii. Lllupoxoe pasBUTHE NMOJYYHAHM TAaKME HOBEIC
dopMauMK KaK CypbMSHO-PTyTHas, BOJL(MDAMHUTOBAas TPEH3CHOBAS,
MCIHO-MONMUOACHOBAs, 30JI0TO-KBapL-XaJILEAOHOBas H MHOIO ApY-
rux. [L1a mepuona xapakrepHo o6pazoBaHyMe HEOGBYANHOIO pasHO-
00pasys reHeTHYeCKMX M TNpPOMBILUTEHHBIX KaK 3HIOTCHHBIX, TaK W
9K30reHHEBIX THUIMOB pyl. B 3T0 BpeMs BOSHMKIHU BCE€ MECTOPOXICHMUSI
BOKCHTOR, KAONUHMTOB, CEPbl, MOPCKMX U KOHTHHEHTAIbLHBIX pocchl-
NeH H MHOTHX APYTHX PYAHbLIX CKOTUICHUM.

HniurenbHocTh GOPMHUPOBAHUS MECTOPOXACHH I
BIIOIHE COMOCTABHMAa C MNPONO/LKUTE/IBHOCTHIO INEOJIOTHYECKMX Mpo-
LECCOB M IpeXIe Bcero BpeMeHeM oOpa3zoBaHus ropHbIX nopon. He-
NOCPEeOCTBEHHBIE OIpencsieHHA abCONOTHONO BO3pacTa paHHHUX M
MO3AHUX PYNHBIX MUHEPANbHBIX aCCOLMALIMM YKa3bIBAIOT HA TO, YTO
pyzooOpasoBaHHe MOXET NMPOTEKATh BO BPEMEHHOM WHTEPBAJIE B 3a-
BMCMMOCTH OT INCHETHYECKOM NMPHPONbl M CTAOUIBHOCTH PYAHO-Me-
TAUIOTeHHYECKHX IIPOLIECCOB OT ThICSY N0 AECATKOB MMWUIMOHOB NeET.
B xopoTkue oTpesku BpeMEHM N0 HECATKOB ThICSY JIET BO3HUKAIOT
XHIbHbIE M ILUTOKBEPPKOBBIC MECTOPOXACHUS, ACCOUHMPYIOLHUE C
FPAHUTOMIOHBIM MarMaTH3MoM. Bonee nnurensHeie anoxu (5—10 MiH
neT) HeobxomMMbl st GOPMHMPOBAHMS OCATOYHBIX KEJIC30PYIH bIX
UIAaCTOB WJIM PYAHBIX KOMIUIEKCOB PACCHOEHHLIX YJIbTPAOCHOBHBIX
maccuBoB (bywsensn, FOAP; Can6epu, Kanama). |

YpoBHHM rnybuHb 0o6pa3oBaHMS MCCTOPOXAECHHMU
yCIOBHO pasnensioT Ha 4YeThIpe KATEropuHu: IMPUITIOBEPXHOCTHYIO
(0,0—1,5 xm), runabuccanshyo (1,5—3,5 kM), abuccansnyio (3,5—
10,0 xm) ¥ ynerpaabuccansuyio (6onswe 10 km). [punoBepXxHOCTHBIC
MECTOPOXICHHS IMPENCTAaB/IeHbl BCCH raMMOH 3K30NeHHBIX HaKOTLIe-
HHH, BYTKAaHOTEHHBIMH M SKCTaNSLHOHHO-OCANOYHBIMY pygamu. Ux
(popMUpOBaH¥e NMPOTEKaNO B OOGCTAHOBKE OOMIMSI KMCIOpPOAa, MpH
HU3KHX NABIEHUAX U TeMriepaTypax. nsa pya XapakKTepHbl KOJLUIO-
MOpPQHBIC M MEJIKO3CPHUCThIC MMHEPAIbHLIE arperaTthl U pa3BUTHE
OKOJIOPYIHBIX OPE0JIOB APTH/UTHTH3AaLMH, LICOJIUTH3ALMH, XJIOPHUTH3A-
UMM M OKBaplieBaHMA.

['unabuccanpupiit ypoBeHs Hanbonee 6orat pasHoobpasueM pyu-
HBIX 0BpazoBaHMi. 31ech IOKATH3YIOTCH NPAKTHYECKH BCE TIPOMBILL-
JICHHO-TeHEeTHYECKHE THUIBI SHOOICHHBIX MECTOPOXIEeHWI. D1a 06-
JIACTh NPEUMYLIECTBEHHOIO PasBUTHS TMAPOTEPMAaNbHBIX, CKAPHOBLIX
H MarMaTH4eCKMX B PAacCCIIOCHHBIX MHTPY3USIX CKOIUICHHM TOJIE3HBIX
MCKOTIaeMBIX.

AbuccanpHasl 30Ha OefHee PYNHBHIMU 0Opa3’OBAHUAMH, YeM ABe
npeaslaywHe. - 3n1eck GOpMUPYIOTCS TNaBHbBIM 06pa3oM anbsbUTUT-
rpei3eHoBEle, KaApOOHATHTOBBIE, MErMATUTOBBIE M YACTh MarMaTHue-
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CKMX (XpPOMMTOBbIE U THTAHOMArHETHTOBBIE) MECTOPOXKICHMM, acco-
LMUPYIOUIHX C KPYTIHbIMH I'PAHHTOUAHBIMH, OCHOBHBIMH H YJIbTPAOC-
HOBHBIMM TUTYTOHAMM.

B ynerpaabuccansHol 30He obpasyercs Hebonpmasa rpynna me-
TaMOPpPUIECKHX MECTOPOXIECHUN (IUCTEHOBbIE, CHWIUIMMAHUTOBBIE U
aHOaNy3UTOBBIC CHAHLbl, PYTWI, KOpyHA U np.). Kpome Toro, smeck
MCITBITBIBAIOT 3HAYMUTENBHbBIE NpeobpasoBanHus pynsl, cHOpPMUPOBaH-
HBIC HA OTMCYECHHBIX BbilUC IMyOMHHLIX YpOBHAX. Peub Moer npexne
BCETO O UMCIOLUMX BAXXHOE MPOMBILITIEHHOE 3HAaYSHUEe MeTaMOphH30-
BaHHBIX MECTOPOXACHUX XeJie3a M MapraHua.

TaxuM obpa3oM, B npenenax TOHKOMH BepXHeil 060M0YKH 3eMHOI
KOpbl MOLITHOCTBIO OKOJIO 15 KM, Tak Ha3biBaeMo# pynocdephl, KOH-
LEHTPaLMsi MOJNE3HBIX MCKOMNaeMbIX Haunbonee 3HaAYMTENbHA Ha IpH-
MOBCPXHOCTHOM M TUITabuccaibHOM ypOBHSX. Hioke HHTEHCHUBHOCTD
pynoobpasoBaHUs YMEHbIUACTCS U B YIbTpaabuccalbHOM 30HE Mpak-
THYECKH NpeKpallaeTcs.

Bbuaensior YeThipe THNAa HCTOYHUKOB PYOHOTO BellecT-
Ba: 1) IOBEHUNbHBIM, MArMAaTHYECKMI, CBA3AHHLIN C pa3HooOpasHbI-
MM MarMami, 2) aCCMMWISILMOHHBINA, BO3HUKIUMMA IPH 3aXBaTe pac-
niaBaMM paHee 00pa30BaBLIMXCS MHHEpPANbHBIX Macc, 3) BBHILIEIO-
YEHHBbIA BOOHBIMHM PaCTBOPAMM M3 BMELIAIOLUMX MOPOn U 4) 53K30reH-
HbIM, OOpa30BaHHBIH B pe3yNbTaTe BHIBETPUBAHUSA KOHTHHEHTATBHBIX
MopoA W Nepesoja 4acTH COCAHMHEHHMM JIMOO B MCTHHHBIC PacTBOPBI,
nubo BO B3BCCH M CHOCA MX B BOAHBIE OacceiHEbl.

M3 MarMaTHYeCKMX pacIulaBOB pYyNHOE BELIECTBO OTJIaraercs B
pe3yabTate mMpoueccoB AMd@epeHUHaUMK THOO KpUCTAIUIH3ALHOH -
HOM, 160 NTMKBAUMOHHOM. M3 BOOHBIX pacTBOPOB M PACCONOB BhIMA-
OeHHWEe TBCPAOTO BCILUECTBA MPOMCXONMUT NOJ BAUSHHUEM KOAarylIsuuH,
NEePCHACBILICHUS, XWMMYECKMX peakumi, DHMOXMMHUYEeCKMX nmpeobpa-
30BaHMM, PE3KOT0 MagCHUs TeMIepaTyp W NaBiueHuit, uamMeHeHus pH
¥ Eh cpenrpl, KOHTPacTHLIX U3AMEHEHUH 3NICKTPUYESCKHX ¥ MATHUTHHIX
MoJIEH U MEXaHUYECKOro OT/IOXKEHHS TOHKMX B3Beceil.
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SHIAOI'EHHAA CEPUA

I'nasa 5. Marmaru4eckue MeCTOpPOXICHUS

K HMM OTHOCSITCA MECTOPOXIEeHHsl, oOpa3zoBaBuimecs B npouec-
ce AndpdepeHLUHAUUM METaUIOHOCHOM Marmbl YJILTPAaOCHOBHOIO WIH
LLIENOYHOIO COCTAaBa. 3T0 MOXET INPOUCXONUTL TpeMs MyTIMH.

1. PynHocunMkaTHAas MarMa Nnpy OXJAXIEHHWU pasaesisieTcs Ha
NBEe HeCMELUMBAIOLIMECS XUIKOCTU — CMJIMKATHYIO W PYIHYIO, pa3-
nenbHas KpUCTALIM3ALMS KOTOPBIX NTPUBOOMT K 00Opa3oBaHUIO TIMKBA-
LIMOHHBIX MECTOPOXIACHHH.

2. B nepBu4yHOM MarmMe¢ He NMPOMCXOOMT JNMUKBALUMH, 4 METAILIbI
NpH ee 3aTBepACBaHUM BXOASIT B COCTAB MMHEPAJIOB PAaHHMX CTAIUH
KpHCTA/UTH3aUuU, GOpPMUPYSl paHHEMarMaTHyecke MeCTOPOXIACHMS.

3. IIns marM, oBGoralieHHBIX JeTYYMMH COSOUMHEHMSAMHM, Xapak-
TEPEH TPETHH NMyThb. MHUHepainbl, coAepXallue MOJIC3HBIC JICMCHTI,
KPUCTAJUTM3YIOTCSl MOCTe 3aTBepAeBaHUs NMoponoodpasyioux CUIM-
KaToB, 0bpa3ys TAKMM obpazoM Io3aHeMarMaTHyeckKue MecTopoXxie-
HMS.

B u3noXeHHOM BbILUC BUAEC B NMPUPOAHBIX YCIOBHUIX (POPMUPO-
BAHHUC KOHKPETHbLIX MECTOPOXIOCHMUN He npoucxoaur. Ha xakpom
PYAHOM OOBLCKTE ONHOBPCMEHHO PCANIM3YIOTCS BCE TPHU NMYTH Marma-
THYeCKON auddepeHLIHalMH BeluecTBa. YacTo HAPYLUAETCsl TAKXKe
BpEMEHHasl NMocaeA0BaTCIbHOCTL cOOBITHH. [1poLiecchl MTMKBALUKU MO-
IyT NMPOTEeKaTh ¥ HA 3aKIMIOYMTENbHBIX azaX CTAHOBIECHUSI UHTPY3HUB-
HbIX MaccuBoB. CJioXXHOCTb mnpobiieMbl CBsI3aHA TAKKE C HEpaBHO-
MEPHOCTBIO, CTAAMWHOCTLIO ¥ UMIYJIbCUBHOCTBIO MOCTYIUICHHS pa3-
JIMYAIOLMXCS MO COCTABY HOBBIX MOPUMHA MArMaTHYECKOrO pacruiasa B
reoJIOrMyecKmue CTPYKTYpbl, TIC NMPOMCXOAUT pynoobpaszoBanue. On-
HaKoO YCIIOBHO Mo npeodnafaolieMy THNY chopMUpOBaBLUMXCS PYA B
AanbHeWleM 6yaemM NpUuacpXyUBaThCs JAHHOMW CXEMBbl, BbIACHAS JTMK-
BaLMOHHBIC, PAHHE~- U NMO3JHEMArMaTUYCCKUE MECTOPOXICH US].

JIMKBALIMOHHBIE MECTOPOXIEHWUA

PaccMarpuBaeMblii THI pYOHBIX oOpa3soBaHMUH acCOLMUpPYET C
pPacCclOCHHBIMY HHTPY3USIMH M BKJIIOYACT MECTOPOXACHMS: 1) MeaHO-
HHUKeNeBble CcYNbgUaHbIC; 2) XpPOMUTOBbIE, TUTAHOMArHCTUTOBLIC U
MJATHHOMOHBLIE U 3) peAKUX, PCAKO3CMENbHBLIX M PACCESHHbLIX 3iie-
MCHTOB.

1. Megno-HWKeJieBble CYAb(PHIANBIE MECTOPOXKIAEHHA CBI3AHbI C
JOBYMSI OCHOBHBLIMHM ICOTEKTOHHYCCKMMHM 0OOCTAaHOBKAMH: 0bnacTaMu
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TEKTOHOMAarMaTH4YeCKON akTHMBM3aLUMH M 3eJIcHOKaAMEHHBIMH Iosica-
MU JoKeMOpus. OCHOBHBIMH PYAHBIMU MUHEpANaMU ABISIOTCS: IUP-
POTMH, NMEHTAAHIUT U XaNbKOMUPHT.

B obsiacTsIX TEKTOHOMarMaTU4YeCKOM aKTHBHU3ALUH MECTOPOXKAE-
HUs BCTPEYAIOTCS B TPEX TEKTOHMYECKMX NMO3ULMAX: 1) B 30HAX DIy-
OMHHBIX NoKeMmbpuiickux packonoB (tun Canbepu), 2) B KOHTHHEH-
TAIBHBIX NOKeMOpHHCKUX pudTOBBIX 30Hax (Jdynyrckuy tun), 3) B
MC3030MCKHUX KOHTHHEHTANBHBIX pudToBhiX 30Hax (Hopunscko-Tan-
Haxcku# Tum). JIBa nocnegHux THUNa cBs3aHbl ¢ rabopo-A0nepUTOBLI-
MH MHTPY3MSIMH, ACCOUMMPYIOLIMMU ¢ 1U1aTPOpPMEHHBIMM TUIaTOba-
3a/IbTAMM.

Tun Cadbepu mipeACTaBlNeH YHUKANBHBIM PYIHBIM 06bexTOoM. O
MIPOUCXOXKIECHHH KOoTOoporo yxe fonee () ner Benyrcs Xapkue CIOpHI.
HOMHHUPYIOT ABE runoressl. CornacHo OgHOM MECTOpOXIEeHHUE TIpU-
YPOYEHO K HOKeMOpHHCKOM Kanbaepe, pPACITONOXCHHOM Ha IyOMH-
HOM packone, Mo OPYrod — pyAoOHOCHAasi MarMa BHEIpUIAach TAaKKe B
OPEBHUM pacKoJI, HO 0OpasoBaHHBIH 3K30THYECKHM criocoboM —
ynaBLIMM OTpOMHBIM MeTeopuTroM. B nmiobom cnyyae Ha KaHanckoMm
IIMTE Cpeard MeTaMOp(PH30BAHHBIX BYJIKAHOTEHHO-OCANOYHBIX TIOPO
I'YPOHCKOM ccpHuM Ha ruiowanu 60x20 xM pacnionaraercs JIOMOJHUTO-
obpasHbId HUKEICHOCHLIA rabbpo-HOpHTOBEIH TyTOH. OH oTIHYa-
eTcsl OT APYruxX PYAOHOCHBIX MACCHBOB OTCYTCTBHCM LIMKIMYECKUX
00pa3soBaHUH M MMHEpPalIbHOUN pacCNOCHHOCTH M BBICOKHMM coOlepXa-
HUeM KBapua (puc. 8).

BeposiTHO, MarMa OCHOBHOTIO cOcTaBa ObUIa KOHTAMWHMPOBaHA
KBapLCBbIM MMHEPAJIOM NpPH HEHU3MCHHOM cooTHolweHuu Fe/Mg ;
OHa CTaJla BA3KOM U He crnocobHoM K paccinoeHHI0. TepMoaHHaMHYe-
ckuid aHanu3 cucteMbl FeO — §i0, — FeS, nokasan, 4yro nobasneHue
B HeC KBapua cnocobcTBOBANO cerperaliMy pacTBOPEHHbIX cy1bhHI0B
03 ONHOBPEMCHHOTIO OCAXXNCHHUS1 CWIHKATOB, YTO M TIPHBEIO K HAKO-
rwieHuio 6orateix pyn. IlocneaHue npencraBneHbl TpeMS TEKCTYPHO-
CTPYKTYPHBIMM TUNaMu: 1) Ha 10KHOM (JaHre InayroHa B JieXayeM
OOKY BBIACSIIOTCS] 3AJI€KH, NPEACTABICHHbIC B HHOKHEH YacTH CIUIOL -
HBIMM pydaMH, a B BepXHEed — BKparicHHbBIMH; 2) Ha CCBEPHOM
(haaHre B NOACTWIAIOLMX HOPUTHI YIAPHBIX OpeKYUsaX UMCIOTCS TpPO-
JXHWIKOBO-BKpAIUICHHbIE Tena, 3) 3a rnpenecsaMu TUTYTOHA B JaMKax
HOPUTOB U rabbpo ycTaHOBICHA MPOMBILULUICHHAs] BKparuleHHasi MU-
Hepau3alUms.

Hyaymekuu mun XxapakrepeH O UHTPY3UBHBIX KOMITJICKCOB, ac-
COLHMUPYIOLIMX C NMPOTCPO30OHCKMMH TUlaToba3anbTaMy U NPUYPOUCH -
HbIMH KO BHYTPMKOHTHHEHTANBHBIM PH(PTOBLIM CTPYKTYpPaM (pHc. 9).
Ha tunuyHoMm JyayrckoM MeCTOPOXICHUM KOMIUICKCHBIC MHTPY3H-
BBl 3aJicraloT B nuarobasansTax o3. BepxHero. OpyneHeHue Hanbonce
TECHO CBS3aHO C HOPUTAMM, B MEHbLICH CTEINEeHU C TPOKTOIUTAMH U
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Puc. 9. leonoruyeckoe nonoxenue kommnexkca dynyr (ne A.J.Hamiperry).

] —3 — mnosnHMK Jjoxkembpuii: 1 — HMKHHMH M CpelHHK KMBMHO, BYTKAHHTEI
Hopt-1lop, 2 — xoMmrmutexe HynyT, TpoKroymToBhie cepuM (1), 3 — xomruiexe HynyT,
aHOPTO3UTOBBIE CepUH (A); 4—5 — cpeXHHH moxkembOpuit: 4 — dopmauns BHpruHua, 5
— xenesucrasa ¢opMmalsa busabuk, 6 — paHHUN moxkeMmOpuit, HepacwIeHHble MOPOIBI
(rpaHuTEL, 3eJIeHOKAMEHHBIE MOPO/LBI)

PEeOKO ¢ OYHUWTaMM ¥ nepugotuTtamy. Cyas no M30TONHBLIM JaHHBIM
cepsl cynbdunos (s**S = 18°/ ) 6onee 75% ee ObUIO MONYYEHO MyTEM
KOHTAMMHALMM ocafioyHbIx nopon. [IpeanonaraioT, yro MarMa, 06o-
ralieHHas ONMMBMHOM M cynbdHIaMu, obpazoBana CyNIbPHIOHOCHYIO
30HY B AYHUTaX. B pesynprare nocnenosapuicH AuddepeHUnaLMH
BOSHHKIHM LHMKIWYESCKHAE TPHANBI: NEePUIOTUT-TPOKTONMHUT-aHOPTO3HT.
CynbduaHble 3aexXy HaKaIUIMBaIKCh B OCHOBAaHHMM IEPHUAOTUTOBLIX
YJICHOB.

Puc. 8. I'eonmormyeckas kapta GacceitHa Canbepu (o A.Jl.Hamuperty).

1 — oMMBMHOBBIE NMaGa3oBhie HailkM, 2—4 — HMKENeHOCHBIH IUTYTOH: 2 —
MUKPOTIErMaTHThI, 3 — raGbpo, 4 — HOPHTEI H cyOpacwioeHHbIE MOPOJIbL; 5 — MEeCHaHHKH
Yenmedopa, 6 — cnaHipl OHBaTHH, 7 — Tydbl OHanuur, 8 — rpaHUTBI U THEHCH], 9 —
KBaplMTh, 10 — rpayBakky, KMCIIBIE U OCHOBHbBIE BYJIKAHMYECKME 1TOPO/LL, 11 — cOpochl
M HaapurHu, 12 — o3epa

10-3177 73
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Puc. 10. 'eononyeckoe crpoenue paitona Hopwmck-TanHax (nmo A . Hayperry).

1 — chpochl, 2 — WAXTel, J — PYTOHOCHBIE HHTPY3HH, oGHAXAI0IMECT Ha JTHEBHOM!
NIOBEPXHOCTH, 4 — JIPYTHE HHTPY3HBHBIE [TOPOMLI, 5 — NEPMCKHE — TPHACOBBIE TTOPO/IBI,
6 — XaMEeHHOYTOMbHLIE — IMEpPMCKHE KOHTHHEHTANBHBIC OCANKH, BKIIOYAH YIO/IbHBIE
TOMUH, 7 — AEeBOHCKHE — KAMEHHOYTIOJIbHEIE DBATNOPHTEl H M3BECTHAKM

Hopuavcko-Tasnaxckuii mun CBSI3aH ¢ ME3030MCKMMHU TpannaMu
(puc. 10, 11). YauxkaneHbiii Hopunbcko-TanHaxcxuii pynHo-Marma-
THYECKMH LEHTP pacriosioXeH Ha ceBepo-3amiane Cubupckoit nnar-
$OPMEI M TECHO CBS3aH C MMUHEPAIM30BAHHBIMH TPHACOBHIMM I'MNa-
OMccanbHBIMHU cuiaMu. MHTPY3MH KOHTPOMMPOBANMCHL KPYITHEIM
pas’sioMOM, MMEIOT 30HANIBHOE CTPOCHWE M CJIOXEHBl B OCHOBAaHHH
NMHKPUTAaMM M NMHUKPUTOBBLIMH NOJIEPDUTAMHM, a B KpoBJie (PpeNb3UTOBEI-
MH PasHOCTAMH. B nexayem GOKy CHJIOB BBIIENSIOTCS NOPH3OHTLI
CIUIOLIHBIX PYA, C KOTOPHIMH acCOLMUpYET Haubosee BoraTas MegHO-
HHMKEeNb-IUVIaTHHOBAS MHHEpanHu3alus.

B xpoB/ie MHTPY3HMBOB Pa3BUTHI BKPATUICHHBIE PYABI, 2 B JIONOLL-
Bé BO BMeLIalolIMX noponax — MPOoXWIKOBO-BKparvieHHble. Cornac-
HO CYLIECTBYIOLIEH INeHeTH4YeCcKOM Monenu 6a3ajibTOBBIE MarMel, Ie-
peceKas OCaJOYHBIN 4Yexon, accumMunupoBamy cepy U CaO us 3Bamno-
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putoB. Cepa u3 cynbdaTHOU BOCCTAHABIMWBAIACE OO CYNbMHIHOM.
Cynbdunsl B dopme kamenek cobupanu, pacCesiHHbie B pacluiaBe
HUKENb, MEOb H 3JIEMEHTHl TUIATMHOBOM IpyIIbl. STOMY IPOLIECCY
crocobCcTBOBaN comepXalUMMCcs B pacIUiaBe YINIepoh, 3aXBayeHHbIH
MarMom M3 XapOOHOBBIX YTJIEHOCHBIX TOPM30HTOB.

B noxeMOpuiicKux 3eneHOKaMEHHBIX MOsICaX Pa3sBHTO ABA PYI-
HOMarMaTH4YeCKMX TUIIa MECTOPOXICHUM — TONEUTOBBIH ¥ KOMaTHH-
TOBBIH.

Toneumosbiti mun NOKaNU3yeTCs B pPAHHENPOTEPO30HCKUX BYJIKa-
HOIeHHO-0OCaNOYHEIX MOOMIBHBIX NMporubax. K Haubonee M3BeCTHBHIM
MECTOPOXASHUAM 3Toro Tura orHocsaTcs [leyenra Ha KonsckoM no-
ayocrpose U JInuk-Jledik B Kanane. [Teyenrckuii pyaHbiit paiioH npu-
Yypo4YeH K MOLUHOM MHorodasoBoH BYNKaHOIreHHOM cepuu. [locne
MPOSABICHUS YETBEPTOH 3aKIMIOYUTENbHOM (a3bl OCHOBHOIO BYJIKA-
HH3Ma IMPOTEKaAM IpOoLEeCcChl CKIAAKo00pa3oBaHUS U TPOMCXOOWIO
BHelpeHUe 6a3uTOB M runepbasuToB B OCaNO4YHbIE IM'OPH3OHTHI, pas-
DEeNSIOlMe TPETHIO ¥ YeTBEPTYIO BYJAKAHWYECKHME TONM. Bosuuxanue
CWUIBl MMEIOT TPH CJIoA: DaszanbHBIA NEePUIOTUT-ITUPOKCEHUT-rabopo.
CynbdunHele 3anexXy cBsA3aHb C NEPHUAOTHTAMM M CEPIICHTHUHUTAMMU
W pPa3BHUThHI NPEUMYILUECTBEHHO B CHHKIHHaNbHbIX nporubax. [TomMmumo
MarmMaTH4YeCcKHUX BCTPCYAIOTCS TEKTOHMYECKM pPeMOOHIM30BAHHbIC
MPOXWIKOBO-BKpaIUIeHHbIe pyAbl. B pynHoMm paifioHC M3BECTHO TpM
TUNA PYAHBIX TEN: 1) CIUIOWHBIE B NOAOLIBE WHTPY3UH B NEPUIOTH-
Tax, CMEHSIOLHECS B HAllpaBIEHUM KPOBJIM BKPAIUVIEHHLIMH, 2) 6pek-
4YHeBbl€ B TEKTOHHWYECKHX 30HaX, 3) MPOXWIKMU BO BMCLUAIOLUMX TCK-
ToHHYeckux crnaHuax. Ilepsoie nBa Tuma oborawieHsl Hukeaem Cu/
(Cu+N1)=0,28, a Tperuit uMm obemnen Cu/(Cu+ Ni)=0,51.

Komamuumoestti mun CBsI3aH ¢ apXeHCKUMM 3e/IEHOKAMEHHBIMHU
nosacaMi. Ilo rnybunam ¢popmupoBaHus U QalHATEHOMY COCTABY py-
DOBMEILUAOMIMX MarMaTHYeCKMX IMOpOoJ BLIIENSIOT TPU TPYNnbl Me-
CTOPOXIECHHMM: BYJIKAHOTCHHEIC, CyOBY/JIKaHHMYECKHME M IJIYTOHOTCH-
Hbie (puc. 12).

Haubonee M3BeCTHHIMM NpPHUMEPAMM BYIKAHOICHHOMN TPYMNITEHI
CIyXaT MecTopoXneHus paroHa Kambonna B 3anmanHoi ABCTpasivu.
31ech pynoBMeIAIOLIMi paspe3 cnaraloT Nopojbl NBYX LMKNOB BYI-
KaHH3Ma, KaXObIH U3 KOTOPBIX CJIOXEH BYJIKAHHWTAMM, NOCNENOBa-
TETbHO MEHAIOLIUMHU COCTAaB OT OCHOBHOIO OO KMcloro. Bewyaer
LMK Mayka OCafOYHBIX NMOPOA U NOPU3OHT XENE3UCThIX KBAPLMTOB.
Pynsple Tena pacnonaraloTcss B mpenenax HWKHEH KOMATHMUTOBOM
YacTH HIDKHEIO LIMKIa, paumanbHo nepexondincii B 6asansTel. KoMa-
THMUTHI NPEACTABIAIOT coO0M 3dGy3UBHbBIC YIbTPAOCHOBHBIEC NOPOHLI
CO CTPYKTYPO¥ CIMHUGPEKC — TJIACTUHYATBIX M JPEBOBUIHBIX CKENET-
HBIX BblOENCHMH onMBHHA. OCOOEHHOCTHI0O KOMATHMTOB SBNSETCS
BhICOKOE comepxxaHue MgO (npeBpiwaroulee 18%).
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Puc. 12. YnpowenHaa kapra xynona Kam6onna. @epavyccKue MHTPY3UBH IS
MPOCTOTE! HE MOKa3aHbl. KOHTYPEI PYIHBIX Te/I CrpOoelMpOBaHbl Ha IHEBHYIO TIOBEPXHOCTD
(mo A.Hamaperty).

1 — pynubie Tena, 2 — yibTpaMadUUecKHe TIOTOKH, 3 — 6a3anbTsl, 4 — OCANKH,
5 — cbpochl

[N BynTKaHOTEHHBIX MECTOPOXICHUHN XapaKTEPHBI HEBBLICOKUE
obue 3anacel pya (OKOMO 5 MJIH T), HO TIOBBILIGHHBIE KOHLIEHTpa-
uMKl HuKens (1,5—3,5%). [lpeanonaraior, YTo NUKBALMS MarMbl Ha
CYNb)MIHBIA ¥ CWIMKATHBIM pacIUiaBbl TPOM30LLIA €1UE B MAHTUH. B
JanbHeHeM oba pacruiaBa B GopMe MEXaHHYECKOIH CMECH COBMECT-
HO NEpeMellaliCh BIUIOTh OO M3NHAHMUS JIaB U KPUCTAJUTH3ALMM Py B
NMOHMXKEHUAX MOAOIUBEI MTOTOKOB.

Cy6BynxaHudeckas Irpyrnmna WMpoKO paclpoCTpaHEeHa B 36JIEHO-
KaMEHHBIX ITPOTEPO3OHCKMX Nosicax B paliloHe ManuTo6a (Kanana), B
HHUKENEHOCHBIX NPOBMHLMAX 3ananHoi Asctpanuu U FOxHo# Adpu-
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k. [ToBceMecTHO pyabl pacnonaraloTcsi B OCHOBAaHMHM JIMH3 NMEepUAO-
tutoB. [lo 80% 3anacos, a oHu cocTaBnsioT 40—50 MNH T, NPUXOAUT-
csl Ha pyaHble wWTokBepku. ConepxaHue HUKENs Kosedbnercs B Ipe-
nenax 1,5—2,5%. |

[InyroHOreHHas rpymra Tak Xe Kak ¥ CyOByJIKaHHYeCKast Xapak-
TEpHa U NMPOTepO30HCKMX NnosicoB. Haubosiee U3BECTHO MECTOPOX-
neaue Cukc-Maiin B 3anagHoit ABcTpanuu. B 310i rpynne opyneHe-
HUE UMeEeT BKpAIUIeHHBIM Xapakrep H OOBIYHO KOHLICHTDHUDYETCS B
AYHUTOBOM SIp€ YNBTPAOCHOBHBLIX MACCHBOB, MMEIOLUMX TICPHUAOTH-
TOBYI0 000JI0UKY. 3anackl pyA COCTaBISIOT COTHU MWUIMOHOB TOHH
nipy HuskoMm (0,6%) comepXaHUU HUKEIA.

AHalK3 PYOHOH MHHEpaIM3aLHUKH TUKBAUMOHHBIX MEIHO-HUKE-
JIEBBbIX MECTOPOXAEHUM NOKA3asl, YTO OPYACHECHHE B OCHOBHBIX ITOpO-
pax bonee oborallleHO MeNblO, 4 B YJIbTPAOCHOBHEIX — HHKeneM. B
BEPTHKAJIBHOM pa3pese DYOHBIX 3aJiexxel HabnmionacTcsi yBenuueHue K
noaoluee conepxanusg Cu, Pt, Pd, Au u nonwxenue Co, Ir u Os .

CylecTByeT NMATH TMIIOTE3 I'EHE3MCa JAHHBIX MECTOPOXICHMM:
1) TUKBaLlMOHHOE paccloeHWe MarMel Ha riyOMHEe U 3aTeM TIOCIOM-
Hble MHBbEKUMH; 2) TUKBALUS WIK KpUCTAINM3alMOHHas JuddepeH-
LIMaLUsl MarMbl Ha IMIyOMHEe M nmocneayioliee oOJHOAKTHOE BHEAPEHUC
TaKMX TeTCPOTeHHBIX PacIUIaBOB; 3) TMKBaLMs WIM AHMPdepeHIHaL U]
MarmMpl Ha MECTE CTaAaHOBJICHMA MAacCHBOB; 4) MOCTMAarMaTHYeCKoOe Mc-
TaCOMaTHYECKOE TMPOMCXOXICHHE [10JI0CYaThIX PYAOHOCHBIX MacCH-
BOB; J) MarMaTH4eckoe 3aMelleHHe CIIOMCTHIX 3¢hdy3HuBHO-0Can0Y-
Heix Tonui. Haubonee pacripocTpaHEHHBIMH SBJISIIOTCHA INEpPBLIC TPH
TMIOTE3b], OCTaJIbHbIE, BEPOSITHO, MOTYT INPOSRISATLCSI B 0COOBIX reo-
MOrHYECKMX CUTYALMAX.

CoBpeMeHHass KoHUenuus, pazpadoranHas A.Il.JluxavyeBpiM M
A.Hanaperrom, npeanonaraeT, Yr0 pyLOHOCHBIE MarMbl 3apOXHaroT-
cs Ha riybunax 6onee 100 xm B ycnoBusx ppaxilMHOHHOTO TUIABNECH Ul
MepBUYHOIO cyabdUaCOAEpXKAlLero MaTepHana MaHTHH. [loaseM 3THX
MarM OCYLUIECTBJISICTCS B BHAE CYNbMUAHON XHUIKOCTH, JUCTICPTrUPO-
BAHHOM B OKMCHO-CHJIMKATHOM paciuiaBe. PynHoe BeluecTBO TpaHC-
nopTHpoBanoch B popme cynbGUAHBIX Kanenb. Kpucrannuzauus pac-
IU1aBa MPOMCXONMWNA C MOCNESNOBATE/IBHBIM BbIICJICHUEM ITMPPOTHHA,
3aTeM TNEHTIAHIUTA U B 3aKII0YEeHHe XaTbKonuMpuTa. B nipegkpucran-
MU3ALHOHHEIM TIepHOA CYNbPUMOHBIM pacruiaB pacriafgaeTcsi Ha TPH
HeCcMelIHBaKoLIUecs XUAKOCTH, 00OrallieHHbIe: JKEeJIE30M, HUKENEM U
MENbIO, pasNUYarolMecs] IO TeMIlepaTypaM KPHCTaUIM3aluu. Xasb-
KOMUPUTOBASA XUAKOCTHE MOXET MUTPUPOBATh Ha 3HAYUTENBLHBIC pac-
CTOHdHHA.

B 3aKNOYMTENPHYIO CTAAHIO 3BOJIOLUMH pacnjiaBHas cy1bdui-
Has CMCTeMa NEepPEXOAUT B THApPOTEpMAIbHOe OKOHYaHKe ¢ obpa3osa-
HUEM BTOPMYHBIX a3z — MHILIEPUTA, MHPUTA, XabKOIIMPUTA, TUPPO-
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THHA, ODOpPHMTA, XanbKO3WHa, KOBeJUTHHA. TakuM obpaszoM, Ha Ho-
PUIBCKOM MECTOPOXIECHHM BO3HHUKIM YHMKAIbHbBIE MUUICPHTOBbLIE
PYAEL.

2. XpoMuUTOBbIE, THTAHOMATHETHTOBbIE M NJIATHHOHIHbIE MECTOPO-
KIEeHHA PAa3BHTH B PACCHOSHHBLIX MacCHBaX, OTHOCSLUMXCS K TEKTO-
HOIUTYTOHHYECKOMY THITY obnacTed NMpOTOAKTHBH3ALMH NOKEMOpUs.
K nHanbonee HM3BECTHBIM PYOOHOCHBIM MacCHUBaM OTHOCATCA: Byuu-
senba v Benukag [aiika 3um6a6se B HOxHOM Adpuxe, Hunehckui B
3abaiikanse, Crunyorep B CLUA u ap.

byuiBenbICKMHI KOMIUIEKC CQOPMHUPOBAJICS B paHHEM IpOTepo-
30€ B NYTh cTagHi: 1) aHNe3MTOBOIO BYJIKaHH3Ma, 2) dbens3UTOBOIO
BYJIKAHH3Ma, 3) yJILTPAOCHOBHOIO MarMaTusma U ofpasoBaHUe pac-
cnoeHHOM cepuM (HOPMTOBBIM KOMIUIEKC), 4) BHEApEeHUE IrPAaHUTHOM
MarMel ¥ 5) obpa3oBaHMe LIENOYHBIX HacK., HOpUTOBBIM KOMILIEKC
npeAcTaBisgeT cob0M rUraHTCKUH JIONOMUT MOLIHOCTHIO Bonee 7 KM, B
KOTOPOM CHM3Y BBEpPX BBUISISIIOTCS caenyouse ciou: 1) Hoputsl (350
M), 2) nepecianBaHue HOPUTOB C repunoTuraMy (1500 M), 3) pyno-
HOCHAas, TaK HasbiBaeMasi KpUTHYECKas, 30Ha HOPUTOB C TPOCIOAMHU
AYHUTOB U nupokceHUToB (100 M), 4) raG6po-Hoputh (3500 M), 5)
ra6opo-auoputsl (2000 M).

B KpUTHYECKOM 30HE BLLAGNAIOTCH TPHM PYLHBIX ropu3oHTa: 1)
AYHUTOBBIM C XPOMIUTIMHENUAAMH M TUIATHHOMIAMHM, 2) aHOPTO3UTO-
BbIii C TUTAHOMATrHETUTAMM M 3) HOPUTOBBIH C MIATHHOHOCHBIMH
cyneunamu. B ero npesenax pacnonoxen pud MepeHckoro — ro-
PU3OHT OHMAJJIAaTOBLIX HOPUTOB, COAEPXALMX JIWH3Bl XPOMUTOB M CKO-
NIcHUS CynbduLoB, 0OOralleHHBIX IVIATHHOM M NajuiagyueM.

Benukas aiika paccexaeT Bech apxeiickui kpatoH 3umbGabse
(ee mnmHa 550 xM, wMprHa 4—12 KM) U TIpeAcTaBasieT cobou ennHoe
WHTPY3UBHOE TENO B 30HE INMyOMHHOrO packosna. Bech KOMIUIEKC BO3-
HHK B TeyeHue S50 Teic.ier. Bepxusas yacTh Daiku OO INyoMHb 2—4
KM MMCCT TOPU3OHTANIBHOC, 4 HWXE BCPTHKANLHOE TUTHTOOOpasHoOe
sazieraHMe. B BepxHei yacTu oTMevaeTcs paccloeHMe nopol (CBepxy
BHHM3): 1) ra6bpo, 2) ToHkui (0,3 M) ropH30HT nepeciaMBarLUUXCs
JIYHUTOB, MUPOKCCHUTOB U NEPUOOTHTOB, OOOrallleHHBIN MEIHO-HH-
KCJIEBBIMH CyabduIaMM C NNIATHHOM, 3) mavyka CJIOMCTBIX YJIbTpPaoC-
HOBHBIX NOPOA € N'OPHU3OHTAMM XPOMUTOBLIX pya. Huke caenyer 6e3-
pydHasi HepaccaOocHHas BepTHKaNIbHAsA 4acTb MHTPY3HBa, CNOXEHHas
YyNbTPAOCHOBHBIMM MOPOIAMHU.

PAHHEMATMATHYECKME MECTOPOXIEHWA

OTH MecTopoxaeHus obpasyioTcsl npy GOPMHUPOBAHMH Marma-
THYECKUX KOMIIJICKCOB OCHOBHOTO H YJILTPAOCHOBHOIO COCTaBa B JIIO-
60M rcoaMHAMKYeCcKoi OOCTaHOBKE (B MOABIIXXHBIX NEOCHHKIHHAIb-
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HBIX ITosicax, Ha raTgopMax, 30HaX TEKTOHOMAarMaTH4YeCKOM aKTH-
BM3allMM ¥ Ap.). B cknaayaTteix nosicax 310 OObIMHO HEMPOMBILIICH-
HO€ BKpaIUIEeHHOE MU UUIHPOBOE XPOMHMTOBOE OPYACHEHHE B MEpHU-
JOTUTAX, THTAHOMAarHeTUTOB B rabbpounaax, cynbpUIHOEC MEAHO-HU-
kKesesoe B Madurax v ynsrpamadurax. s MecTopoXaeHUH XapaKre-
peH: 1) maBHBIM nepexol OT PYAHBIX TeNl K IIOponaM, OTCYTCTBHE
rpaHMll, 2) OTYSTIIMBLIA HIHMOMOPDHU3M PYIHBIX MHHEPAIOB, CLIEMEH-
THPOBaHHBIX 00Jiee MO3AHUMH ITOPOACOOPa3yIOLMMHU CUIMKATAMMU, 3)
paccpenoTOYSeHHBIN Xapakrep opyacHeHus. [IpakTuyeckoe 3HAYCHHUE
MMEIOT TOJIbKO MECTOPOXICHUSA aJIMa30B.

MecropoxneHus: alMa30B CBA3aHbl C TelaMM KHUMOEpIUTOB M
NaMIIPOMTOB, KOTOPBIC MPHYPOYEHBI K pa3jioMaM aKTHBH3HPOBAHHBIX
npesHMX wiatdopM. BeIIENSIOT HECKONBKO IMABHBIX 310X TAKMX aK-
THBH3aLHI: npoTepos3oiickad (Adbpukarckag u MHnuiickaa nnardop-
MEI), paHHenaneo3oickas (Pycckag), mo3nHenaneo3oncKasi U paHHe-
Me3ozouckad (Cubupckas, AdbpukaHckas, AscTpanuickasi). Hacro
NpoLeCChl aKTUBHU3AlMK NMPOTEKAIOT HA ONHOM H TOM Xe riardopmMe B
Heckonbko 3TarnoB. Ha Cubupckoil mnardopMe yCTaHOBIEHO TpH
3Tara: JeBOHCKOM, TPMACOBBEIH M IOPCKO-MEJIOBOH.

ANMMa30HOCHBIE KNMDEpP/IUTOBRIE MArMaTHYECKHE TeNa CIOXEHDI
YIALTPAOCHOBHOHM NMopdHUpOBOH NMOPOAOH, KOTOpas NMpeAcTaBisieT Co-
6o¥i nUbO OCTATOYHLIH NMPOAYKT NJIMTENBHOINO (PpakKllMOHUPOBaAHMUS,
nubo pe3yNnbTaT YacTHYHOM BBIIUTABKHM MaHTHMIiHOro Beulecrsa. Kum-
OepHT OOBIYHO LIEMEHTHPYET 3PYIITHBHLIE OpeKYHH TpyboK, conep-
Xalux obJIOMKM KaK 4Y>KepOAHEIX (OCaHOYHbIX, METAMOPDUYECKMX U
MarMaTM4eCKHUX M APYTUX KOMIUIEKCOB), TaK U POJCTBEHHBIX MOPOL.
K nporoMarmMaTHYeCKMM MMHepasaM KUMOEpIMTOB OTHOCSATCS: all-
Ma3, ONIMBHUH, MTHPOTI, 3HCTATUT, AUOTICUI, XPOMHT, WIBMEHHUT, LLUNH-
HEeNnb, MarHeTHT, dnoronur, anarur, rpadur. AJIMa30HOCHBIC KUM-
OepIUTHl BHINONHAIOT UMIHHIPHYECKHE WIH OBAJIBHBIC NONOCTH, 00-
pasyst TpyboobpasHeie Tena, UMeIoLIHe ceYeHHEe OT HECKOJbKHMX MeT-
POB 10 HECKOJIBKMX COT U Aaxe Thica4 MeTpoB. Tak, Haubosee kKpyn-
Has B MUpe Tpyoka Meaynu B TaHraHeuke uMeet cedeHue 1625x1070 m
(puc. 13). Tpybxu npociiexeHsl Ha ryouHsl cBeilie 1 kM. [Ipu aTom
MOYIepeYHEIe CeYeHUs pe3Ko cokpaualwrcs (Tpyoxa Mup B Axyruu
Ha rmy6uHe 600 M ymeHspluaeTcs B 5 pas) (puc. 14). Yacro Tpybku Ha
IMIyOHHE MepeXonsaT B JaMku. B HacToslece BpeMs Ha Halllel IJlaHeTe
BeIABNIeHO Oonee 4000 kMMOEpAMTOBLIX TPYOOK, HO AJIMa30HOCHBIMH
ABNAIOTCA He bonee 1—2%. PacrnipenenerHue anMa3oB B HHTPY3MBHOM
TeJle OT HEPAaBHOMEPHOIO A0 PaBHOMEPHOIO C TEHAEHUHWEH CHHXe-
HHA UX KOHLEHTpaUMH ¢ rnyduHoi. K Haubonee aiMa30HOCHBIM OT-
HOCATCA KMMOEPJIUTHI C HUZKUMH COASPXAaHUAMU OKMCJIOB TUTAHA U
Kanusa; YMEHbUIEHHEM KOHLIEHTpAllM¥ IMUHO3¢Ma, HO C MOBLILUCHHOH
XPOMHUCTOCTBIO MUPONAa U JUOIICHIA.
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Puc. 13. paduyveckas Momess kuMGepIuTOBOM TpyOku, nmo Ix.B.Xaycony.

I — Tydr Bynkanuyeckoro xouyca, Il — TOHKO- M IpyDO3epHMUCTBIC OCATKH,
HT — amomepars! U Tydsr, IV — MHTpy3HBHEIE Gpexynn, V — MHTPY3HBHBIE KMMDEPIIHTHI
(CWIUTBI).

| — nepBUYHBIE CHCTEMEL: JIDEBHHE MPAHUTO-'HeChl W CNIaHlBl, 2—5 — cucTeMa
Benrepenopn: 2 — koHrioMeparel p. Baans, 3 — KBaplepbie MoppMHpEl, 4 — KBapLMTHL,
5 — aH/Ie3aUTOBBIe J1aBEl, 6—14 — cHcTeMa Kappy: 6 — cnanusl M Twutarst O paitka, 7, 9,
10 — monepurel Kappy, 8 — cimanus Dxka, 11 — cpura Bodopt, 12 — kpacHbie cnou, 13
— TICLIepPHBIH ITecyaHHUK, 14 — maser CropMmbepr
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Puc. 14. Kumbepnuropas Tpy6Ka ANakuTckas B IUIAMC (a) u paspese (6) (no
A.W . Kpioukosy, A.Jl. Xapekusy, B.B.Porosoit).

I — XOMTYp TPYOKM mom Tpannamu, 2 — KOHTYp OTTOpPrHyroro Ouoka (a@) “
CpesaHHOM vacti Tpybxu (6), 3 — nmosepure, P—T, 4 — KHMbBepIUTH, 5—7 —
NnepexphiBaoliMe mopoasl, P,: 5 — anepposMThl, 6 — necyaHuku, 7 — BMeIllainuue
IIOPOJBI — H3BECTHAKH HHMIKHEIO [Ma/Ie0304 MEHKCKOM CBUTHI JLUTAHIOBCPHIACKOIO spyca,
8 — KCECHOJMTHI OCAaflOYHBIX JIOPOJ B KMMOEpIHTaX (“rutasaroniue puds™), 9 — 30HLI

OpexuMpoBaHHA B H3BeCTHAKAX, 10 — CKBaXKMHBI HA ILIaHC (a) w paspeze (6), 11 —
NTMHKA paspeaa.

K caMBIM IpKHMM OTKpPBITHAM nocienHei yerseptd XX B. OTHO-
CUTCAd OOHapyXeHHe HOBOM ApPXAHIeNbCKOM anMa30HOCHOMN IIPOBUH -
MU Ha ceBepe Pycckoit mnardopMbl. 3mech MHOMOYHCIEHHBIC KHM-
OepynTOBLIE TPYOKH BEPXHENEBOHCKOINO BO3pacTa, NMPOPLIBAIOT Cla-
OoMUTHPUUUPOBAHHBIC NECYAHO-ITTHHMUCTHIE OTIOXEHUS BEHAA U Ne-
PEKPLIBAIOTCH KapOOHATHO-TEPPUICHHBIMM KOMILICKCAMM CPEHHCIO
KapboHa. M XapakTepHBI OKpyIiibie Miu OBAIBHBIC. OYCPTAHHUS C CC-
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yeHusiMu 300x400 M. MowHocTh nepekpsbiBalowmx Toail 130—160 M.
Tpybku cnoxeHbl KUMOCPAUTOBLIMH KceHoTydobpeKyusiMu. Broine-
NSIYOTCS cBOCODpaA3HEBIC ABTOMMUTOBLIC OpeKYMU, colaepxaluue obno-
MOYHBIH MATCPHUANl HECKONBKUX reHepauuii. B TydoBbIX pa3HOCTAX 10
90% xumOepnuTOBOro MarepHwia, a B Ty(pduToBbIX — MeHee 50%.

JlaMnpoUTbl — HOBbLIM MCTOYHMK NMPOMBILIJICHHBIX anMa3oB. B
KoHuUe 70-X ronoB B ABCTPAJIMM ObINM OTKPLITH AJIMA30HOCHBIE TENa
namripouros. JlaMnpouT — 310 Gorartas KamMeM U MarHMeM OCHOBHas
WM YJILTPAOCHOBHAs JaMnpodHpoBasli mopoaa BYJKAHUYECKOro WU
MHTPY3UBHOIO runabuccanbHOro npoucxoxacHus. [ naBHele MUHepa-
Nbl: ONTUBUH, KITMHONUPOKCEH (auoncua), ¢hbnaoronMur (0ObIYHO THUTAH-
coacpXalMK), JeHUuT, amMPpubdon (TUNMUYCH KAUIHEBLIM PHXTEPHT),
OPTOMUPOKCCH, CAHUIWH H CTCKIIO. AKLICCCOPUM MPCACTABACHD] ana-
TUTOM, HE(CIUHOM, LUNHUHEALIO, MEPOBCKUTOM, UWILMCHUTOM. B no-
poae Bcerga MPHUCYTCTBYIOT KCEHOJIMTbl MHHEPAJbHBIX arperatoB M
KPeTNOKPUCTAUIbI, 00pa3soBaHHbIC B YCIOBHAX BEpXHCH MAHTHM (OJIH-
BHH, MUPOKCCH, TpaHaT, WNUHenb). [Insi NaMNpoOUTOB XapakKTepHbl
BbicOKMe oTHoWweHus K,O/Na,O > 3,0 ¥ noBbIlUCHHbLIE KOHLCHTpa-
uuu Rb, Sr, Ba, Ti, Zr, Pe, Th, U u nerkux penkosecMeNbHbIX 3JiC-
MCHTOB.

JIaMNpOMUTOBBIM TCNAaM MO CPABHEHMIO C KMMOCPIUTOBLIMH
CBOMCTBCHHbI bonblimve pasmepbl. Ux dopmMbl — TpyOku (Haubdornee
TUNUYHBIC HAMOMMHAIOT OOKaN ANsl LAMIMTAHCKOr0), LTOKH, CHIIbI U
nalku. B kauyccTBe npuMepa MOXHO OTMETHMTb KPYNMHOE AJIMA30HOC-
Hoc noJsic bur CnpuHr (ABcTpiutksi). 30cch MHOTOUYMCJACHHBIC TPYOKH,
CJIOXXKCHHbBIC ONMBUHOBBLIMM W OJIMBMH-(PNIOrONUMTOBLIMYM JIAMITPOUTA -
MU, MPOPLIBAIOT AOKEMOpUMUCKHUE IPAHOOWOPUTHI U ACBOHCKHE TEp-
PUICHHO-KAPOOHATHLIC TOJILLM.

CyLUCCTBYET MSITh THNOTE3 NMPOUCXOXACHUS ANMA30B B KUMbOep-
MTUTAX M NAMIIPOMTaX: 1) BTO pe3ynbTaT ACCMMHUJISILMHK YIbTPAOCHOB-
HOM MArMOW YIracpoOACOACPXALLKMX nopoa, 2) AIMasbl KPUCTAIM3Y-
FOTCSl HA MAHTHMUMHBIX TYOMHaX, 3aXBAYMCHBI PACNJaBOM M BbIHECCHDI
MArMAaTUYCCKUMM MOTOKAMM K MOBEPXHOCTH, 3) OHM KPUCTAIIU30BA-
NUCh B caMOM KUMOCPJIUTOBOHM WM JIAMIIPOMTOBOH Marme, Kak ee
ECTCCTBCHHbIC NMopoaoobpasyoilue MUHepaILbl, 4) anMasbl 06pas3yioT-
csl B MOCTMAMMATHYCCKYIO CTAOMIO B CBSI3M C MHCBMATONMUTOBLIMH U
JaXe TMAPOTCPMATBHBIMM NpoLICCCaMM, 5) OpMHUPYIOTCS U3 INTYOMUH-
HBIX MOAKOPOBLIX (PJIIOMAHBIX NMOTOKOB.

B HacTosiiee Bpems paspaboraHa KoHUenuusi o6 anmase Kak
CCTCCTBCHHOM PAHHCMArMaTH4YCCKOM AKLIECCOPHOM MHMHEpaie KHM-
oepnuTo ¥ aaMnpouToB. OOHMM M3 BAXKHbBIX OOKA3ATCALCTB 3TOW
BCPCHUH SIBASICTCS HWIHMUME BKIIOYEHHMH WIMA30B B OJIMBHUHE, AMONCH-
ac, rpaHare. B caMbIXx paHHUX ICHCPALMSIX JIMA30B MMCEKOTCS BKIK-
YCHHS 3TUX Xc nopoaoobpasyrwluux MUHepantoB. KumbepauTosas
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MarMa ¢ KpMCTaJUlaMH aliMasa, ONIMBUHA, WIbMCHMTA, TpaHaTa U QU-
Oricyaa 3apoAMJIachk Ha rnybuHax okono 100 xM npu ycTOWYHMBOM NoOJ-
TOKE K MECTaM KPHCTAJUTH3alMK aJIMa30B YIJIEpoda M ero CocauHe-
HUi. JlaMripouTOBasi MarMa Takxke SBISIACL TPAHCIIOPTEPOM KpH-
CTalIOB aiMa3a U3 MAHTUMHBIX TIYOMH K MOBEPXHOCTH. DTO 6bLia
arpecCHBHAs cpela AJisi aMasa, Mo3ToOMy BOSHUKIIM OKPYITILIE C pac-
TBOPEHHBIMH yrmamMu opMbl KpUCTaLIOB. JIaMIIPOUTEI M KMMOCPIIH-
Thl CXOAHBI B TEHETHYCCKOM OTHOLUECHHM, OCOOEHHO ONH3KM ONMBH-
HOBbIE JIAMIIPOUTB! M CMIOAMCTHIE XuMbepauTsl. Jlamripourosasi mar-
Ma BO3HHKJIa B MpoliecCe YaCTHYHOTO IUNABICHHWSI BEPXHEH MaHTHH
JIEPLIONTUTOBOTO WK rapUOypruToBOTo cocTasa, 6eIHOM KIHHOMUPOK-
CeHaMM M rpaHaTamu. [Ins Hee XapaKTepHBl HM3KHE KOHUECHTPALMH
Al, Fe, Ca u Na; noHiDKeHHBbIe BENWYMHBI COOTHOLICHUA Sm/Nd u
Bpicokne U/PB. B cocraBe TaMIpOUTOB OTCYTCTBYIOT NEPBHYHBIE Kap-
GoHaTEl, peIKi TpaHaT U WIBMEHHT, NpeobaafaioT XpoMILTUHCAN bi;
B OCHOBHOHM Macce wMeeTcst ampubon. BenHocTs 31X nopoa MeTak-
PUCTAIIaMM ¥ TIYOMHHBIMM KCEHONIMTAMM YKa3bIBAXOT Ha TO, YTO
TaMIIPOMTOBLIC PACIiaBbl 3apOAMJIMChL HA MEHBLLIMX TIYOMHAX MO
CPaBHECHHMIO C KMMOCP/IMTOBBIMH.

Kakum 651 cnoco6om anmasocomepxkaliuue MarMsl He 06pazopa-
JIACh, OHH 10 pasfioMaM NONHHUMANTHUCh B BEPXHUC NOPHU30HTHI 36 MHOM
Kophl. IIpu DOCTHXXEHWM KPUTHMYECKOro YPOBHS JABJICHUS TA30BOM
COCTAaBJIAIOLICH Marmbl NMPOMCXOOMJI MPOPHIB CIOUCTOM OBONOYKH
nnardopm. B ycnosusix Cubupckoli nnatgopMsl Takoi NpPOpPbIB Ha-
YuHaICcA ¢ ryouH 4—1 xm. Korma M Kakoe KOMMYECKTBO a/IMA30R
00pa30BaNOCk B 3TOM [JIMTENBHOM TIPOLIECCE HAa YPOBHE COBPEMCH-
HBIX NMPEACTABAEHHH OMNMpPEeNenuTh HEBO3ZMOXHO.

Hossnenue xMMOEPNUTOBOrO M NAMITPOMTOBOIO MATMATU3MA B
(aHeposoe CBA3AHO C IUIAHETAPHBIMH LIMKIAMH TEKTOHHYCCKOW aK-
TUBHOCTH. Brimenstior 13 Takux umkiaos. InoGanbHBIH XapakTep T0ro
MarMaTH3Ma XapakKTepcH OIS OSBOHCKOM, IOPCKOH U MENOBOM 3MOX.
Hanbosiee Monomble MECTOPOXICHHUS BOSHUKIM B TAICOrCHE (FOx-
Had Adpuka, TaH3aHu:).

IIpn moBepXHOCTHOM pa3pyLICHHHM alMa30HOCHBIX TPYGOK 06-
pasyloTcs pasHOOOpa3Hble KOHTHHEHTANBHEIC M NE/bTORLIC MOpPCKHE
pocChITM. BaXHBIM INOMCKOBBIM NPU3HAKOM IS MX OBGHapyXCHMSI
CAYXHT HaTAYAC B LUTHXaX MHHCPAbHOM acCOLMALMM: OJIMBMH, M-
poI, MMKPOMIBMEHHMT M XpoMmauoncun. ComepxaHue anMasoR B JIO-
OBIX cry4asX (B U3MSMHAX, TOPHBIX MOPONAX, OTXEABHBIX KpMCTALIax)
TIPHHATO H3MepATh B KapaTax (1 xapar = 0,2 r). Ha npoMbliieHHBIX
MECTOPOXIECHHAX CPeIHEE COAepXaHMe alIMa30B B pyAaXx COCTABASET
okono 0,5 xapara B 1 M® mopoasi. B xpymHeIx MECTOPOXIEHHUAX 3ana-
Chbl aIMa30B JOCTUTAIOT ACCATKOB MIIH Kapat (Mup, Axyrus; Meayau,
Tanransuka; Bur Cripunr, AscTpanus u ap.).
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[TOSOHEMAIMATHYECKME MECTOPOXIEHUA

JTa IPyNIa MECTOPOXACHUH obpasyeTrcsi U3 OCTATOYHBIX pac-
IUIABOB, OOOTralllEHHBIX TA30BOXUAKUMY MUHEPAIN3aTOPaMH, CIIOco6-
CTBOBAaBLUMX 3aepXKe PACKPHCTAJUTU3ALIMYM TaKHUX PACIUIABOB [0 KOH-
La OTBEpACBaHWsA MAacCHMBOB MaTepHMHCKUX Iopon. st MecTopoxne-
HUH XapaKTepHbI: 1) SMUreHeTUYECKUi XapakTep PYIHBIX TeJ, rpej-
CTaBICHHBIX OOBIMHO XWIaMH, IMH3aMU U TPyOKaMH, 2) KceHoMOopd-
HBIM OONUK PYOHBIX MHUHEPaJOB, LEMEHTHPYIOIIMX PAaHHME IOPONO-
obpasyiolme CUIMKATEI M CO3AaI01UMX CHAEPOHUTOBYIO CTPYKTYDY, 3)
bonbluMe 3anmacel OOraThIX pyi.

K THIIHYHBIM NO3NHEMarMaTUYeCKMM MECTOPOXIEHUSM OTHO-
cATCA: 1) XpOMUTOBbIE, CBA3aHHBIE C TIEPUAOTHTOBOM dopMaLueit, 2)
TUTAHOMAarHETUTOBbIC, aCCOLHMPYIOLIHE C rabOpOMIHBIMHA KOMIUIEK-
caMM, 3) anaTUTOBLIC, MHOINA C MAarHETHUTOM, NPHUYPOYEHHEIE K LIe-
JIOYHBIM MaCCHBaM.

XPOMMTOBBIE MECTOPOXIEHHS MPENCTABISIOT cO00M UHTPY3HB-
HYI0 dauuio BHYTpH runabuccanbhbix auddepeHIUpOBAHHEIX Mac-
CHBOB YNIbTPAOCHOBHBIX ITOPOA, HMEIOLMX DOPMY JIAKKOJIUTOB U CHJI-
70B. B TMNUYHOM cllyyae B CTPOGHMM MACCHMBOB BBUIENSIOT CHM3Y
BBEPX YCTRIPE TOPM30HTA: NYHHUTOBLIM, rapubypruToBLIi, NEepLOIUTO-
BbIH M NMHPOKCEHUTOBBIN.

PynHasi MUHepanmuzaluMs NpUypoYeHa K CepHeHTUHH3UPOBAH-
HLIM JYHMTaM M rapudypruraM M TpeaCTaBlieHa pa3HOOOpasHEIMH
XpoMUWNHMHEeINIAMH (GeppUXPOMUTEI, XPOMMTEI, MATHOXPOMMTHl H
ap.) ¢ obweit dopmynoii (Mg, Fe**)(Cr, Al, Fe),0,.

Hns pyn XapakrepHbl HOAYASAPHEIE, TONOCYATHIE, TISTHHUCTHIE,
OpekyMeBBle ¥ BKPATUIEHHbIC TEKCTYPhl M MEJIKO- M CPeHe3ePHHUCThIE
CTPYKTYpbl. I3 HEepyOHBIX cCaMBIMHM PacHpOCTPAHEHHBIMH SBIISIOTCS
ONMUBUH, CEPNIEHTUH, XJIOPUT U KapOOHATHI.

MecTopoxaeHusi XxpOMHUTOB (OPMUPOBAJIMCh BO BCE IreosIoTHYE-
CKME 3IIOXM OT apXeMCKOMW O TPETHYHOM BKIIOYMTE/IBHO B IVIYOMH-
HBIX 30HaX CPEAMHHOOKEAHUYECKMX XpeOTOB M pUPTOBBIX CTPYKTYpax
KOHTHHEHTOB. VMI3BECTHO TpHM TOYKM 3peHMA HA MX reHesuc: 1) Haubo-
Jice pacTripocTPaHeHHas, ob1eNnpU3HaHHAs THIIOTE3a CYUTAET, YTO 3TO
NPONYKTHI NTHOO KPUCTALMU3ALMOHHOMK nuddepeHuHaLuu, 1ubo N1K-
BallUM MarHe3vaabHO-CUIMKATHOM 6a3anbTOBOM MarMel, 2) pyasl 060-
COOMNHUCH Cpeay AYHUTOB BEPXHEM MAHTHMM U 3aT€M BMECTE C HUMMU B
BY/i€ NPOTPY3Mi ObUTH BBDKAThl B BEPXHHWE NOPH3OHTBI 36MHOM KOpHI,
3) XpOMUTHI BOZHUMKIIM B pe3ylIbTaTe METACOMATHYECKOTO BEHICBODOX-
OeHWs WIIMMHEIM U3 3HCTATUTA NIPH eIo pacnane BCISOCTBUM AVHUTH-
3allM4 rapuGypruTos.

Ha XpymHBIX MeCTOpOXIEeHUsSX 3amackl Pyl COCTABISIOT COTHM
MMJUTHOHOB TOHH. I MeTa/uTyprudeckux ueneil HeoOXOMUMEI pyasI
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¢ conepxanueM Cr,O, 6once 45% u cootHoweHueM Cr,0,/FeO Gone-
we 2,5. B xuMu4eckoii NMpoMBILINTEHHOCTH MCNONIbL3YIOTCsA Gosice 6en-
Hbie pyns! (35—40%).

MecTOopoXaeHUS TUTAHOMATHETHTOB TEHETHYECKM CBSI3aHBI C
IuddepeHIMPOBAHHOK rabOpoO-NMIMPOKCEHUT-AYHHUTOBON popMalimei
paHHHX CTagui MOOUNBHBIX MNMosicoB. B aHopTo3uTax U rabbpo-aHop-
TO3UTAX Pa3sBUThl WIBMEHUTOBbIC C MPUCYTCTBUCM MarHeTHTa, rcMma-
TUTA WIH pyTWia pyabl, a ¢ rabbpo-HOpUTaAMH NPEHUMYLUCCTBEHHO
WIBMEHUT-MarHeTurossiec. Macurabel pynoodpazosanus obycnosne-
Hbl JTHTENBHOCTHIO OCTBIBAHUS U MONMHOTOH nuddepeHUHALMHA Mar-
MBI ¥ UHTEHCUBHOCTBIO TIO3JHEMAIMATHYECKOTO ITOJISI TCKTOHMYECKHX
HaATpPSDKEH U,

OcTaTOYHBIN pacruiaB, OOOTALUECHHBIN PYNHBIM BELUICCTBOM, OT-
XUMasicsl B ocllabieHHBble 30HBI, rae GOopMHUPOBad XWIbL, JUH3BI,
THE30a, LUTHPBI U JIEHTHI, CIOXCHHbIE TPEMs INTaBHBIMU MUHEpaNaMHu:
TUTAHOMAarHETUTAMM, WIBMEHUTOM M pyTHnoM. [lonoxenus u dopma
PYAHBIX TEJI KOHTPOMHPOBANUCH 3NIEMCHTAMM IMPOTOMAarMaTruyeckKoro
paccnoecHUs ¥ CYOropU3OHTANIbHBIMH 30HAMK CKOJIOB. B pyaax mmiupo-
KO pa3sBUThl CUEEPOHUTOBASI CTPYKTYpA M BKparnieHHas, NITHHCTas,
monocyaTasi ¥ MaCCMBHAS TEKCTYpHI.

Bruaenstsorest npa nepuofa WHTCHCHBHOTO (DOPMUPOBAHUS Me-
CTOPOXACHUM 3TOro THNA: NPOTEPO30UCKUM (pa3BHUTHl Ha BCeX KOH-
TUHEHTAX MUpa) U naneo3oickuili (CkauaunaBusi, Ypan). Ha kpyn-
HBIX MECTOPOXICHUAX 3ar1ace! pya JOCTHUIAIOT HECKOJLKMX MWLIHAD-
NOB TOHH C couepxaHMAMU B HuX Xenesza 10—53%, okcuaa TuTaHa
2—20% u sanHanus 0,1—0,5%, unorna no 8% (Munus, INakucran).

AnaTUTOBbIE MECTOPOXIECHUS CBSI3aHEI C LIENOYHBIM MarMaTH3-
MOM aKTHBH3HMpOBaHHBIX ruiardopdm. Haubonee KpynmHbiM 0OBCK-
TOM 3TOTO THIIa ABNAECTCA XUOMHCKMI MACCHB LUEIOYHELIX ITOpOJ Ha
KonsckoM nonyoctpose, chOpMHUPOBAHHBIN IpPONECCAMM TEKTOHO-
MarMaTH4ecKoH aKTHBHU3aLlMKM NepLIMHCKOro nepyona Ha bantumckom
wure (puc. 15). Maccus umeet dpopMy KOHUYECKOTO NIONOAUTA, CY-
Xaoulerocss Ha myouHe. Ero ofpazopanue CBA3BIBAIOT C pa3HOBpE-
MEHHBIM BHEIPECHUEM XUOUHUTOB M OPYTHX HEPETUHOBBIX CUEHUTOB.
Brone rpaHMIBl MeXny BHEWIHel XMOHMHWUTOBOW YacThi0 MaccHBa M
BHYTPEeHHeH CHEHUTOBOHM (opMUpOBaiack 30Ha, CIOXCHHAasd nopoja-
MH UHOJMT-YPTUTOBOIO pslia, C KOTOPLIMH IPOCTPAHCTBEHHO M I'eHe-
THYECKH CBsI3aHbl HauboJiee BAXHEIC 3aJIcKU anaTura. OHM npeacran-
JIEHDbI NIPEPBIBUCTBIM KONBLIOM KPYITHBIX JIMH3, PACTIONOXEHHbIX BAOML
MOBEPXHOCTH OTCJIOCHHS MHONIUT-YPTHUTOBR (JlexXXayuil 60K) M nepe-
KPBIBAIOLIUX UX pHCcYOpPpHUTOB (BUCAYMM 60K). JIMH3LI, KpynHeiluas
U3 KOTOpRIX KyKucByMYOpp, UMEIOT 30HANILHOE CTPOCHUE. B UX HMX-
Hel YacTH pa3BMTHI CeTYaThie pyAbl, B LEHTPaJIbHOM — IOJIOCYATHIC,
& B BepxHEH — mnaTtHHcThIe. Kpome amarura, cnaraiouero 25—75%
obbeMa pyaHOM MaccCbhbl, B €€ cocTaBe IPUCYTCTBYIOT: He(EeNUH, 3ru-
pHH, am$pubon, cheH, TuTaHOMAarHeTuT. Ha BOSHHMKHOBEHHE 3TOTO
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Puc. 15. CxeMa reonorvueckoro crpoeHua XHOMHCKOIoO MaccuBa M paspes 1o
MU Ab (no A.B.I'anaxosy (1975) u ap.), ¢ yiponieHUAMHM A.A.Mapaxyiuesa.

[ — YeTBCPTHUMHLIC OTIIONKCHUSA, 2—F — HCDCTHHOBLIE CHECHUTRL: 2 — XHOMHUTDI,
J — (hOHAUTHI, 4 — PHCUHOPPHTHI H JIABMOPPUTLI: 5 — YPTHTHLI U MHOJIMTBL, 6 — ANarvToBbIC
pPyibl ¢ HeheIMHHOM M cheHoM;, 7 — KapOoHaTUTh, &, 9 — BMcUIAKULKE T10poJibl: § —
NpOTePO30UCKHE CHaHLbl U ADhy3uBel, 9 — apxeHckue rHelcsl; /0 — WIeMeHTBL 3UIeIanng

VHHKaNbHONO MacCHBAa CYLUCCTBYCT ABC TOYKM 3peHMsi. CorllacHO Hau-
OoJsicc pacnpocTpaHEHHOH M3 HUX Ha rybuHe npoucxonuna audde-
peHUUaLMs LWEeNOYHOW MAarMbl U 3aTeéM BHeEApPCHUe AUpdepeHUHATOB
BOONb KOHUYECKOM 30HBI OTCHOCHUS, 3AJIOXUBIUCUCS MCXKOY BHEL-
Hel 0D0MIOYKOM M 103Ke BO3HUKIUMM siapoM XMOMHCKOIO JIONOJIUTA.
[Io BrOpoi#i BepcHM CTpPOEHHEC MaccCHBa OMNPpEICisiJIoOCh MNpoleccaMH
KpPUCTATU3aUMOHHOM auddepcHUMALIMY HA MECTC €ro CTAaHOBJICHHUAL.
O6ocobneHHUEe anaTUTOBOIO KYMYISTA B JAHHOM C/1y4yac NMpOUCXOAMIIO
oA BO3ACUCTBMCM KOHBCKTHMBHLIX TCUCHHMM.
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K 3TOMY Xe THUMY OTHOCATCS M anaTUT-MAarHCTHTOBLIC MECTOPO-
XKNESHUS, CBSI3aHHbIE C CUCHUTOBBIM MArMaTU3MOM. PynoHble XUNEl U
JMH3BI OOBIYHO MPUYPOYEHBI K KOHTAKTY LIEJIOYHBIX rumadbuccanb-
HBIX MOPOJ, ABISIOLIMXCS MPONYKTAMHU TOCNASA0BATE/IbHBIX (a3 BHe-
apeHus npu GOPMUPOBAHUM CIIOXHBIX UHTPY3MBHBIX KOMIUICKCOB. B
cocTaBe pyl Kpome MarHerura (50—70%) u anatuta (1o 15%) Bbiae-
AsilOTCd HebosblLIHE KONMMYECTBa reMaTwTa, auorncuaa, amdubdona,
TYpMaJIMHa, LMPKOHA, OMOTUTA, KBapLa M KapOOHATOB. ANMaTUT-Mar-
HETHTOBBIE MecTopoxneHus ussecTHbl B [lBeuun (KupyHasapa),
CIUA (Auauponnax), Mekcuke (Mapkano, Hypanro), Ywuan (Anb-
rappo6o), Poccun (JlebsoxuHckoe, MapKaKynbcKoe).

[ToMuMO MarMaTHM4YeCKOH KOHLENUMWH CYLUSCTBYIOT W ApPYyTHE
NPENCTABICHUS] O TPOMCXOXISHUU KOHKPCTHBIX MECTOPOXICHMH.
Tak, HEKOTOpbIE I€OJIOTH CYUTAIOT, 4TO pyAbl KupyHOBapbl BOZHUKIH
BYJIKAHOTEHHO-OCAHOYHBIM cnocoboM, a JIeGSDKUHCKOIO MECTOPOX-
OEHUST — CKAPHOBDBIM.

I'nasa 6. KapOoHaTUTOBBIE MECTOPOKIEHUA

Kap6oHAaTUTAMM Ha3bIBAIOT SHAOTEHHbIC CKOIUICHUS KapOoHa-
TOB, MPOCTPAHCTBEHHO M TEHETHUYECKM CBASAHHBIX C (POPMALMSIMH
YIbTPAOCHOBHBIX LICJOYHBIX MOpoA M He(dEeNMHOBBIX CUEHUTOB. B
HacTosllee BpeMsi B MUpe u3BecTHO Gonee 400 MaccUMBOB MHTPY3UB-
HBIX TIOPOM, C KOTOPBLIMH ACCOLMUPYIOT KapbOHATUTOBLIC MECTOPOXK-
neHus. Cpeny HUX KpynHeHmumu siensiorest: Apawa (bpasunusi),
['vnuHckoe (Cubups), Kosmop (Konwsckuit n-os), Coxnu (PUHISAH-
ausg ), INanabopa (KOxHast Adppuxa). PopMUpoBaHUEC MACCUBOB MpoO-
TEKAJIO TOJLKO Ha ApeBHHUX Natdopmax B MHTEpPBAUJIE BPCMEHM OT
NO3AHEro JoKeMOpHs 1O TPETHYHOTrO NMEepUOAa BKIIOYUTENLHO. B npe-
OeNax CJOXHBIX KOMIUIEKCHBIX TONHUMA3ZHBIX UHTPY3UW BbLIACASIOT
KapbOHATUTOBBIN KOMILIEKC, NMPEeACTAB/ISIIOWMHA cO0OM NMPOCTPAHCT-
BEHHO-TeHETHYECKYIO COBOKYITHOCTL KApOOHATHTOB U CHHICHCTHYC-
CKMX CHUHXPOHHBIX UM KAapOOHATUTOMAOB — TMNOPOM, B COCTABC KOTO-
DBIX KapOOHATBI pacyjeHsieTcsl Ha TPH rpynnbl (puc. 16).

. KapGoHaTUTOMALI: CUTUKATHBIC (C OJIMBHHOM, MCTWIUTOM);
AMIOMOCHIMKATHBIC (C HedeMHOM, KUTMIINATOM, MNbOUTOM, OMOTH-
TOM, KAHKPHHHMTOM, XJTOpUTOM); docarTHbie (C anaTUTOM); OKCHUA-
Hble (C MATHETUTOM, FTEMATHTOM); CYNbPUOHBIE (C MUPPOTUHOM, XAJIb-
KOTIMPUTOM, NMHPUTOM M OPYTUMHU cynbpuoamu). Jns HUX Xxapakrep-
Ho conepxanue CO, B cpefiHeM 4%.

2. KapboraTutouabl KapboHATHO-CHIMKATHbIC, AJTIOMOCHUIMKAT-
Hble, hocdaTHble, OKCHAHBIE, cynbdpuanbie. B Hux CO, concpxurcs
B cpeaHeM 15%. )
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Puc. 16. HopmMupoBaribie rpadhMKu IUIOTHOCTH BEPOATHOCTEN (CIUTOUIMBIE JIMHMM,
3WIMTh! — OGNACTH TIEPEKPBLITHA) M KPUBBIE HOPMATBHOIO pacTipefeleHus (MYHKTHp)
(no E.M.Bnurreiiny). PacunieHenme rmopon kKapGOHATHTOBOIO KOMILIEKCA 110 CONEPXKAHHIO
CO, wiu kapbouaros (n=224): KapboHatuTomusl: / — KapGoHaTcomepxalue, 2 —
KapOoHaT-cHIIMKaTHble, KapGoHAT-anaTHTOBbIe, KapBoHaT-MarHeTUToBbie W Op., J —
KapOOHaATHTRI

3. Kap6oHaTuThl — MOPOABl CO CPEeAHWMHM KOHUEHTPALMSIMHU
CO, no 35%.

PynoHocHbie MaccuBBI 0OBIYHO (OpMUPYIOTCS B TedeHue 10—
100 MnH neT B ABa 3Tana: paHHeMarMaTHYeCcKMii ¥ mo3nHeMarmMaTuye-
ckuid. [lepBblii pasnensercs: Ha YeThlpe CTaAWM: runep6asuToByIo (ay-
HUTBI, MEPUAOTHUTHI), LUEJTOYHYIO IUnepOasHTOBYIO (LUENOYHBIE M-
POKCEHUTBI, OHOTUTOBbIE NEPUNOTUTHI); HHONMUT-MEJILTEHUIHTOBYIO M
HedenuHOBLIX cueHUTOB. [lozgHeMarmMaTuyecKMii MnM CoOCTBEHHO
KapOCHATHUTOBBIM 3TANl TAKKE pasfensieTcsl HA YeThIpe CTaluu: Kalb-
HMTOBYIO, MArHe3MOKANBUUTOBYIO, NONOMHT-KAIbLUHTOBYIO U HOJIO-
MUT-aHKEPHUTOBYIO. YCTAHOBNEHA YETKasl ITOCICAOBATEIBHOCTh MHHE-
paioobpasoBaHusl: KAUTbUMT—AONOMUT—aHKepuT. Haubonee pacnpo-
CTPAHEHHBIMM (OpMaMH KapOOHATUTOBBLIX TEN ABISAIOTCH CHCTEMBbI
KOHMYECKUX XMWJI, NAJaloMX KaK K LEeHTPY MaccuBa, Tak M OT Hero;
panvanbHble JaWKH; JJMHEHHBIE XWIbHbIC 30HBl M KpYTOIaJalolliue
MUH30BUAHDbIE LITOKBEPKH.

JlaTepanbHasi 30HATBHOCTL CTPOCHMSI KApOOHATHTOBEIX MAacCH-
BOB INPEACTABJICHA ABYMSl THIIAMU — LEHTPOCTPEMUTENILHLIM, KOIIa B
LEeHTPEe MACCHUBA pacnofaralorcsi Haubosiee Mosioasie paluy NOPoON, M
LEHTPOOCKHBIM, XaPAKTEPHU3YIOLIUMCS 0OpaTHBIMU COOTHOILLCHUSIMH.
C omMchIBa€MBIMM WHTPY3MBHBIMH KOMILIEKCAMM CBSI3aHbl OPEOJIbI
9K30- U SHAOKOHTAKTOBOIO MeéTacoMaTro3a. B 3k30KoHTakTax pasBu-
BacTcsi PCHUTHU3ALMS, TIPEOCTABNCHHAs] BTOPUYHLIMHU BbIACACHUSIMU
OPTOK/IA3a, WILOUTA U 3rMpPHHA, 4 B SHOOKOHTAKTAX — Oo0pa3oBaHHEM
PA3HOOOPA3HLIX MMUHCPAILHLIX ACCOUMALMMH: HePEIMH-NTMPOKCEHO-
BbIX, MUPOKCCH-(DIOTrONMUTOBbLIX U NMUPOKCEH-aM(PpUOOIOBDIX.
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CornacHo pa"HHBIM JI.C.boponuHa BplOEnseTcsl 49eThIpe METPO-
JIOTMYECKMEe TPYIIILI KapOOHATUTOBBIX CHCTEM:

1) Marmarmdeckasi (MaHTHIHAs LUENIOYHAsA YJIbTPAOCHOBHAS M
6asansToBas). C HeM CBA3aHB CWIMKATHBIE IOpONbl — AuddepeH-
IHATHl MAaHTHMHBIX Marm: OVHHWTHI, ITUPOKCEHHTHI, HHOJIHTHI, MEJb-
TEWTUTHI M Op.; 2) dmonaHo-MarMaTUdecKas (KOMIUIEKCHAs: MaHTHH-
Ho-KopoBag); 3) dmoHnHo-Kap6oHaTUTOBasl (MaHTHMHHO-KOpOBail,
dbeHuTO-KapbornaTuToBas); 4) dmouaHO-aHaTeKTHYecKas (MaHTHM-
HO-KOpoBas, HedeIMHO-CHeHHTO-KapOOHATUTOBAs ).

C 3TUMH CHCTEMAMH CBI3aHO WIECTb THUIOMOP@HBIX PYAHBIX
dopManumii: epoOBCKUT-TUTaHOMarHeTuToBas (I'ynuHckoe MecTopo-
XneHue), xamadopurosas (anaTuT-popcreput-mMardeTurosas) (Kos-
Iop), PEAKOMETAUIBHBIX, TMMHPOXJIOPOBLIX KapOOHATHTOB, PEAKO3€-
MEJIBHBIX KapOOHATHTOB, QII0OPUTOBBIX KapOOHATUTOB M allaTHUT-He-
denuHOBBIX pyA. B BepTHKANLHOM paspese KapOOHATHTOBBIX CHCTCM
BEUIENSAIOT TpU daumy rIyOMHHOCTH: IIOBEPXHOCTHAs, rMIlabuccais-
Hasi ¥ abuccanbHas.

1. INoepxxocTHas win BynkaHmyeckass paums (0,0—0,5 xwm)
npencTaBieHa IpeBHUMHM M coBpeMeHHBIMU (Onpanuo u Hamanro B
Abdpuke) BynKaHMYeCKMMH KOHycaMu. M3nuMBanuch 1UEJIOYHO-YIIC-
KHMCIIBIE ¥ KAJIbLIMEBO-YIVIEKMCIIbIe NaBhl. DT1a daumsa Oe3pyaHas.

2. TunabuccanpHas (CyGByTKaHWYeCKas U IUTYTOHUYECKasa) da-
1us (0,5—6,0 xM) BeIOENseTCsS B BYJIKAHO-IUTYTOHMYECKMX KOMILICK-
cax. IIIupoxumM pa3sBUTHEM MOJB3YIOTCS CWIMKATHEIE KapOOHATHUTOM-
bl (ONMMBHUHKTEI, MEJIWIATOBEIE 1 MOHTHYEIUIUTOBBIE TTopoAasl). Cob-
CTBEHHO KapOoHaTHTHI caraior He 6onee 10% obrveMa Tes1, MMEIOLMUX
ceyenme 3—4 xM (MaccuBbl Coxmu, I'ymuHckuit). OpyneHeHue npu-
YpOYeHO K KapOOHAaTHTOMIAM M XapakKTepu3yeTcst OOJBIIMM BEPTH-
- KaJbHBIM pasMaxoM (4—6 kM). 3nech YCTAHOBJICHB! CASAYIOLIHE TUIILI
MECTOPOXIEeHUM: amarur-marHeturoBble (Eccedickoe, Kopaop), re-
poBcKHMT-MarHeTuToBble (Kyrauuckoe), dnoronuroseie (OnuxuHya,
Kosnop), penkoszeMmensHele (Maynarun ITace, CILIA) (puc. 17). C ry-
OHMHBI 2 KM Pa3sBUTHl PEIKOMETAUIBHBIC, YPAHOBBIC H MEAHBIE MECTO-
POXOECHUA: IaTISTTONMTOBBE M ITMPOXJIOPOBLIE PYABI B KapOoHaTH-
Touaax M KapboHarurax (Apawa, Bpasunus; Coxnu, OUHASHANA);
KaNbILIMPTHTOBLIC ¥ OanieleuToBble B KapOOHATHUTAX; XabKOTIMPHUTO-
Bele ([Tanabopa, IOxunag Adpuxa).

3. AbuccansHas (ruryroHndeckast) dauma (6,0—12,0 xm) umpo-
KO IpelcTaBlIeHbl NMHPOKCEHUTAMH M KapOoHAaTHUTAMH, C KOTODLIMH
acCOlMMpYET peAKOMETAIPHOE OPYAEHECHME, IIPECACTaBICHHOC raT4eT-
TOJIMTOBBIMHM, ITMPOXJIOPOBEIMH, KONYMOWUTOBBIMHU, INMapH3UT-OacTHE-
SUTOBBIMM M MOHAIIMTOBBIMH pPYAaMM.
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Puc. 17. CxeMa reofIorHyecKOro CTpOeHHA MecTopoxneHHa MayHTuH Ilacc, CIIIA,

Kamudgopuua (mmo I.C.0OncoHy M Op.).

4 — CHEeHMTBI, 5 — HoKeMbGpHHcKie

1 — cynedHaHad 3aTeXe KMHH — KapOOHaTHUTEI ¢ HacTHE3IHTOM H GapMTOM, 2 —

IIOHKUHHUTOBBIE AadKH, 3 — IIENOYHEIE I'PAHHTHI

6 — paanmoMel

THEHCHI,

XUMMUYECKUE YCIOBUS PYIOOBPA3OBAHUSA

PHUIHUKO-

[To naHHBIM PEOJIOTHYECKHMX U SKCIIEpHUMEHTANIbHBIX MCCIIeqoBa -
HUH MHHepamooOpasymomascs cpelia Ipencrapisia coboi CnoXHYIO

HHU3KOBA3KYIO BBICOKOKOHLUEHTPUMPOBAHHYIO BOAHYIO cucreMy (200—

600 r/m). 310 PHOOTEeHHBIN paccon, OMU3KMIl X pacIuiasy,

TDKETIOMY

¢dmouny. Ero rmaBHEIMU KOMIIOHEHTAMMU SBISIOTCS KATHOHBI (KaMUi,
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HATpM#l, Kanbuuit) ¥ aHWOoHBl (Xyopuabl, docdartel, KapboHATEHI).
KpomMe TOro rocTrossHHO NMPUCYTCTBYIOT YIVIEBONOPOIBI.

Ob6orauenne 3Toro Gaouaa CUIMKATaMH IIPOMCXOAMIIO NPH €I0
B3aUMOINCUCTBUM C PaHHUMHM YIbTPAOCHOBHBIMH U 1UENOYHBLIMU IO-
ponamMu. [Iponiece nporexan cTaiMiiHO U 3BOJIIOIMOHMPOBAN TI0 Mepe
nageHud TeMrnieparypsl. CHavyana B KapboHarutoMnax dopMHpoBa-
NUCh pyoHbIe danuu: 1) mepoBCKHUT-dIIOroNHUTOBast, 2) raT4eTTONIUT-
nupoxnop-dnoronuroras, 3) nupoxinoporasd. B 3aKIIOYUTENLHYIO
YeTBEPTYI CTAIHI0 OOpa30BBIBAIMCH MECTOPOXACHHS KONYMOMT-
bacTHe3uTOBOM (haluu INpeHMylllecCTBeHHO B KapGoHaTuTax. Bo Bpe-
MEHH COCTaB PYAOHBIX dalHi o Mepe mepexona OT PaHHHMX BBICOKO-
TEMIIEPATYPHBIX K NO3AHUM HU3KOTEMIIEPATYPHBIM MEHSUICS; MPOKC-
XOIHJIO YMEHBIIeHHe obbeMa KapOOHATUTOUOOB M BO3pacTaHUE Kap-
6onaturoB. IIpu 3TOM MO Mepe mepexola OT TMEPBOM K YeTBEPTOM
dauuu dmoun oboraiuancss MarHMeM M XeJnesoM, a B nocTkapboHa-
THTOBBIN. 3TaNl BHOBb KAJNbIIUEM.

Tenemuyeckas modens. B 0OBICHEHMM NPOUCXOXACHHUSA KapOoHa-
THUTOBBIX MECTOPOXICHUHU B HacTodALIee BpeMsad KOHKYPHUPYIOT I BC I'U-
MOTE3bl: MarMaTH4YecKas ¥ ruapoTepMaibHas. B noKa3aTenbCcTBO Kax-
OOW K3 HHUX NPUBOAATCH OOBEKTHBHBIEC IEOJIOTUYECKHE M 3KCIICPH-
MEHTa/JbHble JaHHBIEe. VI3 npHBeNeHHBIX BLILIC MAaTCPHAJIOB CNEAYET,
970 GOPMUPOBAHUES 3THUX PYAHBLIX OOpa30OBaHMM TECHO CBSI3aHO C 3BO-
JIOLMEH LUIETOYHOIO YIBTPAOCHOBHOTO MarMaTusMa, NpoTeKalio B 3a-
KPBITBIX CHCTEMax ¥ HAYMHAJIOCh C HECOMHEHHO MarMaTHYeCKHX Ipo-
LECCOB, a 3aBepliaNoch TMAPOTSPMATbHBIMH METACOMATHYECKMMU
npeoOpa3soBaHHUSIMHU.

B HacTosiee BpeMs pa3spaGoTaHa obluasi reHeTHYeCcKast MOe)b
KapOOHATHUTOBOTO PyA000Opa3soBaHUs, COIJIACHO KOTOPOM NEepeHocC yr-
Jiepolia M3 MAaHTHHHBIX HCTOYHHUKOB OCYLUECTBISETCS BBLICOKOBOCCTA-
HOBHMTE/IBHBIMM (inornamu, cocroammmu us CH,, CO, H, n apyrux
rasoBbIX KOMIOHeHTOB. O6Gpa3oBaHMe KapOOHATOB NMPOMUCXOOAUIIO B
ofcTtaHOBKe mameHus1 QIIOHIHOIO AaBJCHHS MO peakuusiM TMNA:

CH, + 2H,0 = CO, + 4H,
HITH

2CaMgSi,0, + 2CH, + 3H,0 = 2CaCO, + Mg,SiO, + 3SiO, +.8H, .
TeMnepaTypHbI peXXiM, BOCCTAHOBJIGHHBIN 1O aHANU3Y MUHE-
PATBHBIX PAaBHOBECHH M HAaHHBIX MO HU3Y4YSCHUIO DIIOHAHLIX BKITIOYE-
HHUH, COCTABIISLI:
1) nna panHemarMarwdeckoro srana 1300—1060° C. O6pasosa-
Hue ynsrpabdasuros — 1300° C, MmemmwnuroBrIX nopon 1270° C, uionu-
ToB 1060° C; 2) nna xapboHaruToBOro srana 650—260° C. Pynsnie

damu OT paHHHX K NMO3NHUM (HOPMHUPOBANHCE MPH TeMIlepaTypax:
650; 470; 370 u 260° C.
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JIuTocTaTUYeCKOE NARNEHHE COTTTACHO MaTepHAIaM IaNleOpeKOH-
CTPYKUHUMK INpu oOpa3oBaHWM MCCTOPOXIECHHI B KapOoHarurommax
xonebanocy B npenenax 0,1—1,5 MlIla, a B xapbonarurax 0,5—3,0
MIla. PmonaHoe naBjieHHEe, YCTAHOBIEHHOE 110 KAJIbUHT-N0JIOMHTO-
BOMY reobapoMeTpy, I TUNabHcCcaTbHBIX YpoBHEN cocTaBisuio 0,2—
2.6 MIla.

B pacrinaBHBIX BKIIOYEHMSIX B MHHEpaiaX MENWIUTOBBIX IOpox
oOHapyXeHBI SIBJICHHUS NHKBALIMH — pasleIeHHs] CWIMKATHBIX W Kap-
OoHaTHbIX KOMITIOHeHTOB. [Ipn dopMupoBaHMH KapOOHATHUTOMNOB H
KapOOHATUTOB IPOTEKANH Npouecchl MHPHIBTPALMOHHOINO METaco-
MaTo3a. Bo BHYTPEHHMX 30HaX MeTacoOMaTUYeCKHMX KOJIOHOK B obcra-
HOoBKax obpazoBanus daumii 1, 2 u 3 BHONHE MOABMKHBIM KOMIIO-
HEHTOM ObUI KanbUUT, a o 4 Gauuu — aHKEpPHT.

Obocobnenue KapOOHATUTOBBIX MarMaTUYESCKHX XUAKOCTEH (T~
Kenoro ¢apouna) NporUcXoauIo HE B MAHTHHHBIX, 2 B TUITabHUccab-
HBIX ¥ CyOBYNKAaHHMYECKMX ovaraxX. 30eCh KOHLCHTPUPOBAJCIA Kalb-
LHH, MMOCTYTABLUIKHH KaK U3 IuddepeHHaTOB MAHTHUHBIX MarM, Tak
M M3 NPOAYKTOB MeTaMarMaTuiMa — KapOoHaTH3aIIHKM M OlleIa4yuBa-
HMs, IPOTEKaBLIMX NIPYU YyYacTUH CMELIaHHLIX MAHTHHHO-KOPOBBIX U
aTMOC(EepHBIX HCTOYHHKOB YIJICKMCIOThI. YCTAHOBJIEHBI BCE CTATUM
KapOoHaTH3ALMH MCXOMHBIX LIEOYHBIX MTEPHOOTHTOBBIX MarM BIUIOTh
no obpaszoBaHUs MEPEXONHBIX K KapOOHATUTaM CNIOAUCTO-KapOoHaT-
HBIX IOpoa.

C xapOoHaTHTaMHM CBSA3aHbI KPYIHbIE pecypCchl TaHTalIa, HUOOUS
M pelKuX 3eMeJib, 3HAYMTeNbHbIC 3amachl XEJe3HBIX pyd, THTaHa,
dmoopuTa, GIOronuTa, armaTuTa, MeAu ¥ B MEHLILEH CTeNCHH CBUH-
A ¥ WMHKa. MecTopoxaeHus HUoOUs comep:KaT UHOTHa N0 HECKONb-
KUX MWLIMOHOB TOHH Nb,O, (B cpenHem 0,1—1,0%), KoTopoe MoBkI-
1lIaeTCs B KOpe BBIBeTpHBaHus o 4,5%. 3anackl TaHTaNa COCTABISIOT
OOBIYHO HECKONBKO THICAY TOHH mpH coaecpXauuu Ta,0, mo 0,01—
0,3%. QcoberHO BeMMKa ponb OaCTHE3UT-TIAPH3UT-MOHALIUTOBBIX
KapOOHATUTOB, AKKYMYJIMPYIOLMX OCHOBHYIO AONIKO MMPOBBIX 3aria-
COB pelKO3eMeJIbHBIX 3/1eMeHTOB. KpynHeiluuM MecTOpOoXIeHHEM
3THX 3eMeHTOB ABnsgeTrcd MayHTuH Ilacc (CIIIA), roe XoHUeHTpa-
uusa TR,O, cocrapngeT oT AeCATHIX X0 eNMHML NPOLICHTA, XOCTUTAsI B
Kope BhiBeTpuBaHMA 20%. BaxkHyio ponb MIrpaloT arnaTUT-MarHeTHTO-
Bhle ¢ popcrepuToOM M DIOTONMUTOM MECTOPOXKICHHA, M3BECTHLIE HA
Bcex npeBHuX ruiargopmax. B Poccum ator TN mpencrasned Kos-
HOPCKMM MECTOPOXNEeHHUEM, Ie MMEeeTCsi HECKOJIbKO COTEH MMJUIHO-
HOB TOHH XeJIe3HOM pYIbl, NIPH coaepxXaHuu xenesa 20—70%, 3Ha-
YATEebHBIE 3amachl amaTura ¢ KoHuneHrpauuei P,O, mo 10—15%, a
KOpe BRIBETpMBaHMA N0 25% M npoMBILLUIEHHBIEe 3anmackl ¢gnoromura

(puc. 18).
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BH}IHTEIIHHE MECTOPOKIEHHA, CBA3AHHbIE C IPAHHTOWIHBIM
MarMaTH3IMOM

O61npHOe ceMEeNCTBO HAOTeHHBIX MECTOPOXICHHUH, XapaKTep-
HO€ TOJBKO VI KOHTHHEHTANBHBIX IUTOCHEPHBIX IUIHT NMPOCTPAHCT-
BEHHO M FeHeTMYSCKM CBSI3aHO C NPOSBIIEHUSIMM IPaHUTOMAHOIO Mar-
Maru3Ma. K HUM OTHOCSTCH IEerMaTHTOBbIC, CKAPHOBBIC, albOHUTHT-
rpeii3eHOBbIe ¥ TUTYTOHOTCHHbIE THAPOTEPMAIbHbIE MECTOPOXICHHS.
Bce oun Moryr opmupoBaThCsl B TEYEHHE ONHON METAJUIOTCHHUYe-
CKOM 3T10XM B ONIM3KHUX reofUHAMHYeCKX 00cTaHOBKAX, 00pa3ys enu-
HBIH 3BONIOLMOHHEIN pAl.

I'napa 7. IlerMaTHTOBBIE MECTOPOXKICHUSA

IlerMaTHUTHI U CBSI3aHHBIE C HUMH MECTOPOXIESHUSA OTHOCHATCS K
IIPpOOYKTaM INO3OHMX CTAOWM pacKpHCTAUTHM3ALMH CHWIMKATHEIX pac-
IUTABOB, HACHIIUESHHEIX QIMOMIHBIMU KOMNIOHEHTaMH. [JIsi HMX Xapak-
TepHbI: KPYIHOKPHUCTAJUIMYECKOE CTPOEHHME; JNbo ruesnosoe, ubo
nosiocyaroe obocobreHre MOHOMMHEDPANLHLIX 6/I0KOB; NPHCYTCTBUE
CKOIUTEHHH COBEPIUEHHBIX 110 GOpME M KPYIHBIX IO pasMepaM KpHU-
CTA/UI0B MHOTHMX MOpPOA0ODOpasyiolMX, a TaKkKe pPeIdKUX M aKleccop-
HBIX MUHEPaJIOB.

THIIbI IIETMATHUTOB

BeimendioT ABe TpPyImibl NErMaTUTOB — MarMaTOTGHHEBIE M MeTa-~
MopdoreHHsie. MarMaToreHHele ITErMAaTHTHI TIPEACTABISAIOT CobOM
MMO3MHeMarMaTHYeckue odpasoBaHMs, MMCIOUME COCTAB TOXIECTBCH~
HBEIA poAOHAaYaIbHOM MHTPY3HH. Haubosineil nerMaTHTOHOCHOCTEIO
obnagaloT MHTPY3UM C MOBBIMIEHHON KMCJIOTHOCTHIO MM 1LEJIOYHO-
CTBIO, MONTHON muddepeHManmeil 1 MHOTODA3ZHOCTLIO BHEAPECHMS.

Puc. 18. Crpoenue KoBHOpCKOro MmeoYHOro MacCHBA 10 MAaTepMaIlaM
B.H.TepHorckoro (1977), E.M.3mureina u H.A. JaHwmuenko (1988) ¢ HonomHeHHIMK
O.B.Oynxuna u YO0.M.KupHapckoro (1994).

l — MaMMHBUTEI, He(EeIHHOBLIE CHEHMTEI, 2 — KapGOHATHTEI, 3 — GochopHTEI,
4 — IoNA Pa3sBUTHUA MEJTKO- H CPeIHEe3ePHUCTLIX (UIOTOTTHT-IMOTICHI-O/IMBMHOBRLIX IIOPOI,
5 — KPYNMHO- ¥ THTAHTO3CPHHCTHIC (UIOTOTIWT-AUOTICHI-ONIMBMHOBEIE TIOPOJIBI, 6§ — IO
Pa3BHTHA aMPUOOT-MOHTHYEIUTHT-MENWIMTOREIX, CYIUECTBEHHO MEIHJIMTOBBIX M
MOHTHYEIUTHTOBLIX, rpaHar-aMQpHOONM-MOHTHYEILTHTORBEIX NOpOA, 7 — CIIIHUTH
(TYAMMEPHTEL), 8 — TYpPBAMTEI, 9 — HHONMHTEI rPY6O- M MENKO3EPHHCTRIC C TIOAYHHEHHOIM
cybdaumnedt MmenvredrurToB, 10 — MUPOKCEHMTH M HedeTMHOBBIE TIMPOKCEHMWTSI, B
PaIHYHOM CTeneHH OMOTHTH3UpOBaHHEIe, 11 — QMMBHHUTEL, 12 — denmrsl, 13 — rHelickl
M IPaHMTO-THEHMCBHL apxed, 14 — rpaHWusl nopol MaccuBa (a) M rpaHUUBl opeona
penuTHIALMH (6)
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Cpeny HUX YCTAHOBJISHO MATb MHUHEPAIONO-reOXMMMUYECKHUX THUIOB:
rPaHUTHBIMA, TMOPMAHLIN, JSCHWIMLIMPOBAHHBIN, LUICJOYHON U YJIbTpa-
OCHOBHOM.

l. TpaHUTHEBEIE NMErMaTUTh! CBSA3aHbl C UHTPY3USIMH IPaHu-
TOWIOB H CJIOXEHBI, [NTaBHBEIM 00pa3oM, OPTOK/Ia30M, MHKPOKIHHOM,
KBapLEeM, anbOMTOM, OMMrokiasoM U 6MoTHTOM. B KadecTse HOMO-
HUTEbHBIX IPUCYTCTBYIOT: MYCKOBUT, TYPMQIMH, TpaHaThi, TOTAa3,
O6epWL, JCTIMAONUT, CIIOAYMEH, (PIIOOPHT, ANATUT, MHUHEPAILI pcl-
KUX ¥ PAAMOAKTHBHBIX 3JIEMEHTOB M PEAKHX 3eMEJb. BTH NMCIrMaTHTLI
pasfensiorT Ha OBe rpynmnsl: |) npocrtble HeAUPHEPECH LUPOBAHHDIC
NIErMATUTHI, CJIOXEHHBIE IMOYTH MCKIIOYUATEIIBHO MUKPOKIHHOM H
KBapLeM, 2) cinoxHsie gudpepeHLIUPOBAaHHbIE PASHOCTH.

B COXHBIX NMErMAaTUTAX BhIACISIOT CACAYIOUIUE 30Hb M YYACTKH
AHOMAJBHBIX MUHEPATIBHBIX CKOIUIEHHH (pHc. 19): 1) BHELIHAS TOH-
KO3EPHHCTasd MYCKOBMT-KBapU-TIOJeBOLUNATOBAS OTOPOYKA MOLUHO-
CTHIO B HECKOJIBKO CAHTHMETPOB; 2) KBapL-MOJIeBOLUIIATOBas Macca ¢
NHUCEMEHHOM W TPAHHTHOM CTPYKTYpO#; 3) OJIOKM KpYTIHOKPUCTAIH-
YeCcKOro MMKPOKIMHA; 4) KBapueBoe siIpo; 5) Ha rpaHuue sapa U
MUKPOKJIMHOBBLIX OJJOKOB PAa3BHBAIOTCSI HEMPABWILHBLIC CKOTIJICHMUS
KBaplia, aJibOUTA, CIIONYMEH, MUHEPAJIOB MapraHLa U peaKuX MeTal-
nos. YeM copeplueHHee creneHb ouddepeHLMaLUuM, TeM obpasyercs
fomnpllee YHCIO 30H, BO3PACTACT KOJHMYECTBO CKOIIEHUH C pyaHBIMH
3JIeMEHTaMM, YKPYITHSIOTCS MHUHEpasibl, paclivpsAeTcsli UX 4UciIo, COo-
KpallaloTcs pasMephl 30HBI TPAHHTHOM M TMHUCBMEHHOU CTPYKTYPBI,
OKOJIO TIEMMATUTOBBIX TeJ1 0O6pa3yioTcs Opeoibl METACOMATO3a 110 BOC-
craHuio 1o 50 M ¥ no mMomHocTH Ao 10 M. B HHUX ABe 30HLI — BHYT-
PEeHHSS, NPEeACTaBIeHHAsS OKBAapLEeBAHHEM U MUKPOKITHHH3aUMEH To-
pPoll, ¥ BHEUIHSS, XapaKTepU3ylolascs HOBOOOpPa3OBAHUAMM XJIOPH-
Ta, amdubona 1 ueonuToB. B reoXxuMHUIecKuX opeonax QUKCHPYIOTCS
AHOMANBHBIC KOHLUEHTpAUUU bapusi, pyouaus, nuTus U bepunausi.

| 2. Tubpuanbie merMaTUTH 0OpasyloOTCs MPH ACCHUMMUIISILIMU
rPAHUTHONW MarMoM pasiu4YHbIX noped. B caydae, ecnu ObIIM 3axBa-
YyeHbl INTMHUCTHIE CAAHNb] WJIM BYJIKAHUTbLI OCHOBHOIO COCTAaBa, BO3-
HHKAIOT TIETMATHUTH] C AaHAAY3UTOM, KHAHUTOM, CHJUIMMaHuTOoM. [lpu
nepepabdoTke KapboOHATHBIX NOPOA OTMEYAeTCs] YBEIITMYCHHUE CofepXa-
HHUSA pOroBoM OOMaHKM, MHPOKCEHOB, TUTAHUTA, CKANOIUTA U APYTHX
oboralleHHbIX KANblMEM, MATHHEM ¥ XeJIe30M MHUHEPAJIOB.

3. JecMNUUMPOBAHHBIE NMErMaTUThl GOPMUPYIOTCH MPH
BO3ASMCTBMH I'PAHUTHOIQ paciuviaBa Ha YIbTPAOCHOBHLIC M KapOOHAaT-
HEBle nopoasl. B pesynkrare obpazyiorcs ruiarMoknasuThl (OoT anbOM-
TUTOB IO AaHOPTO3HUTOB). [IpH MepechillleHUH pacmiiaBa TIMHO3EMOM
BO3HHUKAIOT KOPYHIOBLIE IITArHOKIIA3UTHI.

4. llenoyHble MErMaTHUTHl BCTPEYAIOTCS B LLUCIOYHBIX Mar-
MaTHYECKHMX KOMIUleKcax. g HUX XapaKTepHbl MUKPOKIHH, OPTOK-
na3, HedenuH, apdBEACOHUT, CONATHUT, STHPHH, HATpoaUT. B Kavecr-
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Puc. 19. CeueHue MeTacoMaTHICCKH JamMe

3 -- KpYNHOGIOKOBOTO MUKPOKIIHHA
CNOlyMeHOBasA, 6 — KIeBeNaHIHT-

610 KOBOIO KBaplia
ans0rra, 5 — Kmaply

| — HAHOCBI; 30HBI; 2 —

[I, 4 — MenkomnactHHYaTorO

CNolyMcHOBaA (110 BHCIIHeH

MepH@EPHUM ITOR 30HBI pacnosiaraeTcs MATOMOIIHAS 30Ha

)s

, 9 — rHean

MHKPOK/IIHHOBadA (MecTaMH CWIBHO

-34 €r0 MeIKoMAacluTabHoCTH

8 — KpynHOG/IOKOBOIO MMKDPOKIHHA |

MOKa3aHHafA Ha YepTexe M3
» 10 — rpadueckas ksapi-

HE

MYCKOBHTOBBIX I'HE3,

» 11 — BMellialomme nopojsi

MENKO3CpHHUCTOMO ankGuTa
aILOUTHIMpORAHA)

caxapoBHJIHOTO ankbUTa

7 — Ksapli-

13-3177



BE MPUMECCH OTMEYAIOTCSl ANATHT, AHWILUUM, MUHEPAIBI LHPKOH M,
TAHTANA, HUOOUSI U peaKUX 3EMEb.

5. IlerMaTuTbl YABTPAOCHOBHLIX MATM MMCIOT COCTAB:
OpPOH3UTHUT, AHOPTUT-OMTOBHMUT, NAOpANOpP-AHAC3UH, ONMBUH, aMbu-
Oon, 6uoTUT. B HeBOoNBLUIMX KOMUYECTBAX OTMCYAKOTCSI: AMATUT, rpa-
HaT, cPeH, UHPKOH, THTAHOMATHETUT, CYIb(pPUADI.

MarmaToreHHble MEerMaTMThl NMPEACTABJACHLI ABYMS TpynnaMu
0bpa3’oBaHHUWN — CHHICHETUYHOM W 3NMUIcHCTUYHOW. CHHICHCTUYHLIC
(LWWIMpOBBIE, KAMEPHDbIE) NErMaTUuThl PACMONATAIOTCS! BCCTAid BHYTPM
WHTPY3HH W 0OpasoBaIMCh OJHOBPEMEHHO € NMOCHCAHUMM. st HuUX
XapaKTEpPHO OTCYTCTBHE PE3KMX KOHTAKTOB M ANJMTOBBLIX OTOPOUCK;
oBanbHasl popMa U OOUNUE MHUAPONOBBIX MYCTOT. BNUNCHCTUUYCCKHUC
nerMaTyuTbsl CPOPMUPOBANUCL MOCJKEC 3ATBEPACBAHMS BHELUHCIO Kap-
Kaca MHTpy3ul. UX Tena pasMelualorTest KakK B MATCPUHCKOK nopoac,
TaK K 3a ee NpeaciaMy, UMCIOT XKUAbHbBIC (JOPMBbI, PC3KMC KOHTAKTDI,
YeTKHEe ANJITUTOBBIC OTOPOUKHU, KOHTPOMUPYIOTCH TCKTOHHYCCKUMMU
HAPYLWICHMSIMH.

MetamopdoreHHble NerMaTuTsl (GOpMUPOBANIMCL B PCrpecCHB-
HBIC CTAOMH BBICOKHMX QaUni PErHOHWILHOTO MCTAMOPhIM3MA, HE CBSI-
3aHbl C MATMATHYECKUMMU KOMIUICKCAMM, PA3BMBAKOTCH B NpCACHax
TPAHUTOTHEHCOBBIX OJIOKOB APCBHHUX KPATOHOB W KOHTPONHPOBMIHCD
pa3pbIBHBIMU CTPYKTYPAMM 30H MPOTOAKTHBM3auMM. B ux cocrtase
NPUCYTCTBYIOT THMOMOPMHLIC METAMOPGPUYCCKUC MHUHCPIILI — AUC-
TCH, CHJUIMMAHUT, AHAUTY3IUT U OP.

[lcrMaTUTLl OOPA30OBBLIBANTUCH BO BCC MEPHOALI MCOJIOTHUCCKOM
HCTOPUM, HAYHHASI C apXcickoi. MacwiTabbl 3Toro npoueccea Bospac-
TAlOT 1O MCEpe 3IBOJIOLUMM 3¢MHOM Kopbl. Tak, raowaib nerMaTHTO-
BBIX MOSICOB cocTaBisna (ThiC. KM?) HIOKCMOpHitckux — 98, nancosoii-
CKUX — 229 1 Me3030Hcknux — 275. OnHako pynHasi NpoayKTHBHOCTD
MX, HaobOopoT, yracaeT B Monoabix oopazoBaHusix. [To nanHbiM H.Co-
NojoBa pacrnpeacicHHUE 3anacoB OCPUNIMSL B MCrMATUTIAX MO 3TIOXAM
UMEET CNeaYIILHUKA BUA: nokeMbpuit — 75%, nancosoii — 23% u mMc-
30301 — 2%.

- [lo reonornyeckum AaHHbBIM NCTMATHTBI (POPMUPYIOTCS B LUHPO-
KOM HHTepBanc ray6uH ot 1,5 0o 20 KM, YTO COOTBETCTBYCT BCIH'YM-
HaM auTocTaTruyeckoro aasncHust 120—800 MITa. Takke HeoObIYAT-
HO WHPOK TCMIICPATYPHBIK AUana3oH — 800—50°C. CyauTb o TCMIIC-
PATYPHOM PCXMMC NCrMaTMTOOOPA3OBAHMS NOZBOMSIIOT CACAYKILLNHC
dakThl: paHHss Kpuctannmsauusi pacnnasa 1200—-900°C; obpasosa-
HUe rmaduTa 6¢3 MuHepanusaropon 1000—800°C, B ux npUcyTCTBUM
730—640°C; BO3HMKHOBCHMC TPAHHUTHOU 3BTEKTUKM 700—650°C:
KpUMCTWUIM3aLUMs buotuta 760—-435°C, myckosutTa 500—435°C, 6c-
punna 500—400°C, ksapua — 600—300°C, Tonaza — 510—300°C,
MOpHOHa U aMeTucTa — 300—130°C, xanuecaona — 90—55°C.
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F’EHE3UC ITEMMATHUTOB

[TpoucxoxacHMe NErMaTUTOB OTHOCHUTCS K OAHOM M3 Haubornee
IUCKYCCMOHHBLIX npobieM B pyaHoil reonorun. B ee obeyxneHun
NMPUHUMAIK YYacTHe KpPYNHellline reonoru Hawero seka. B Hacros-
HIeC BPCMsI CYLUECTBYET ISITb OCHOBHBIX F'MNOTE3 MnerMaTuToobpaso-
BAaH M.

[. Maemamoceenno-eudpomepmanvhas eunomesd, paspaboraHHas
A.@®epecmadoMm, B.HUKUTHHBIM U ApYTHMH, CYUTACT NCTMATUTBI MPO-
AYKTOM PAcKpPHCTULIM3aUKHM ocTaTouHOM Marmbl. [1pouece nporexkan
HEMPCPLIBHO B 3AKPLITOH CHCTEME MPH HEOTPAHWYCHHOW pacTBOpPH-
mocTH H,O m pasgensijicsi Ha NsITh YCJOBHBIX 3TANOB: MAarMaTHYCCKHH
(900—800°C), snumarmarnucckuit (§800—700°C), mHCBMATONHUTOBBIN
(700—400°C), ruaporepmanpHblii (400—50°C) u runepreHHbid (50°C).
DTanpl B CBOIO ouepeab pacuneHsiorest Ha 11 ¢as v craguil. Ha pan-
HUX 3Tanax GopMHUpoOBATMCH NJIATHOKIA3bl, CPEAHUX — MHKPOKIIHMH H
3AKNIOYMTENbHBLIX — WIbOMT. HegocTaTku rHMoTe3bl: HEAOYYCeT orpa-
HUUYECHHOM pacTBOPMMOCTHM B pacriase BoAbl;, npobseMa npocTpaHCT-
Ba (HY>XXHBI OOJILLUMC OTKPBITHIE MOJOCTH); HE OOLSICHEHA CMEHA Ka-
NUCBBIX MOJIEBBLIX LUMATOB HATPHEBLIMH 34 CYET ABTOMETACOMATO3A.

2. MazmamozenHo-nieemamonumo-2udpomepmanshas 08yxaman-
nas sunomesa amepuxanckux reonoros (P.dxonc, E.KaMepon u ap.).
B paHHMI MarMaTHYCCKMHM 3Tan cucTeMa 3aKpbiTa. B OTKPLITHIX MNO-
NOCTSIX NMPOMCXOAMIO MX 30HAILHOC 3aMNOJIHCHHUE MErMaTuTaMM Mpo-
CTOrO COCTABA TNPH YCNOBHM BBIHOCA HACcTH 37cMcHTOB. Bo BTOopoi
MHEBMATOJUTO-THAPOTCPMAUNBLHBIA 3TAN CHUCTEMa CTAHOBHMNIACH OT-
kpuiToH. [TocTynaswue U3 rmyobuH pacTBOPbI MCTACOMATHYECKM Tie-
pepabaTuiBiy Bonce paHHMUC MPOCTLIC MCIMATUTLI U (POPMHPOBAIH
ClOXHBIE Mo cocTaBy Tena. K HempocTaTkaM cleayeT OTHECTH He3Ha-
YUTCALHLIC MO MacwTabaM cneabl BBIHOCA M MPUBHOCA BELICCTBA 3a
npcaenbl NErMaTUTOBBIX TCII.

3. Memacomamuueckas ogyxamanias zunome3sa A.3aBapULKOTO
npeanonaracT npeobpazoBaHue MoOG0H UCXOAHONH NMOPOABl, OJIM3KOH
o COCTABY K rpaHUTy. B nepsbiit 3Tan ocTaTOYHbIC ropsiiye ras’oBoa-
HbIE PACTBOPLI HAXOOWIMCHL B XMMMYCCKOM PABHOBECHH C BMCLIAIO-
IWMMH NOPONAMU M MCPEKPUCTAULIMIOBBIBAIM MX O€3 U3MEHEHHUSI CO-
cTaBa. B 3axpbITO# cCUCTEME BO3HUKAIM MPOCThIE KPYTTHOKPHUCTAILIN-
YyecKHue MerMaTuThl. Bo BTOpol 3Tam yXe B OOBCTAHOBKEC OTKPBLITOM
CUCTCMBb] MPOUCXOAMJIO PACTBOPEHHUE TIPOCTHIX MCTMATUTOB H 3aMe-
LLICHUC MUX HOBLIMU MMHEPLNbHBIMH ACCOLMALMAMU. STa TMNIOTE3A HE
oObsIcHsICT (POPMUPOBAHUC NETMATUTOB B HErPAHUTHBIX NMOpPOAAX M
OTCYTCTBHC COOTBETCTBYIOLIMX MacluTabaM JaHHBLIX MPOLICCCOB rco-
XUMHYCCKHMX M MCTACOMATHYECKHUX OpPEOoB.

4. Jukeayuonnaa sunomesa, passupacMasi A.A. MapakylueBbiM H
E.H.'paMCHUUKHM, KACACTCS TCHC3UCA TOJNBKO PAHMTHLIX MErMaTH-
toB. Ha npyMepe LWAMPOBBLIX NErMITUTOB AOKA3LIBACTCS TCCHAs FCHE-
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THYECKASI CBSI3b 3TUX 0OPA30BAHUUN C MATCPHHCKHUMH IPAHUTOMAAMH.
Ona 6asupyeTcst Ha GAU30CTH XMMH3Ma OHOTHTOB (XKENC3UCTOCTD,
IJIMHO3EMHCTOCTh, (PTOPUCTOCTL M ApP.), @4 TAKXKe MPCCMCTBCHHOCTD
pexuMa Kucnopoaa v ¢gpropa rnpu Mx GOpMUPOBAHMM B rpaHUTOMAAX
1 nerMaTuTax. Ocobast poiib OTBOAUTCS BSI3KMUM BbICOKOKOHUCHTPH-
pPOBAaHHBIM CpeliaM, MPOMEXYTOYHBIM MEXIY pPacTBOpaMH M pacrnia-
BAMM, ABJISIOLWIMMUCS MPOAYKTAMH JIMKBALMH MATMbI.

[lerMaTHTOHOCHOCTb MACCHMBOB CBSI3BLIBAIOT C HMX PACC/IOCHHO-
cthi0. LlnupoBsic nerMaTHThl KOHUCHTPUPYIOTCH B NPHKPOBCIALHLIX
yacTax MaccuBoB. @OpMBI BBIOCNICHUM: CJIOH, JICTICLIKH, KATUIH, KOm-
Ob1, TaHTeAH ¥ Ap. PopMupoBaBLLUMECS] NETMATUTHI MO CPABHCHUI C
MaTEpUHCKMMM TPAHUTAMMU MMEIOT GoJiec JICHKOKPATOBBLIM COCTAR.
OHu OBCAHEHBI XENE30M, MATHMEM, MApPTaHUCM M KansuueM. Hop-
MATHBHBIM cOCTaB: KBapu—nojeroi wnat. JAas pasHbIX MacCHBOB B
FPAHMUTAX U METMATHTAX COOTHOLLICHMSI KBAPLLL, (TBOHTA M OPTOKII3A
HeOdMHAKOBbI, A AJIsI OAHOIO OHY BbIACpPXaHbl. Takum obpasom, ner-
MaTUTOOOpa3OBAHUE MPCACTABASET COOON CAMOCTOSTENbH LI TICTPO-
reHeTHYECKMH Tpolecc, KOTOpPbIM 3aKIHOUACTCS B OTLUCIUICHUMU OT
OCTATOYHOI MarMbl 0co00ro GUIIOMAHOIO PACIUTABA MO MEXAHU3MY XUI-
KOCTHOM HECMECHMOCTH W NOATOTOBKE K PACCIOCHUIO MPAHUTHOIO M1y~
ToHa. CyLUCCTBYET TPU MIABHLIC BCTBU 3BOJIOUMM MPAHHUTHOU MATMbI.

. Marma pacuuenisicTesi Ha ABa pacruiasa ¢ OM3KKMMH KOMuc-
CTBAMM B HMX anoMocunukaton. Pacrnnap, oOOTALLUCHHBLIM COMSIMM,
NPUBOAMT K 00pa30BaHMIO MerMaTuToB. [lo Mepe NOHUXCHMUSI TeMIC-
paTypbl COCTAR PACIIABA CTAHOBHUTCS Bce DoJicc BOAHOCOJCBLIM M U3
HCTO KPUCTUJUIM3YIOTCS KBUPL M APYTUC XUAbHbIC MUHCpabl. CHaya-
na gparounHbic $Gasbl HOCST WCTOYHOM XAPAKTCP M MPOUCXOOMUT pac-
TBOpPEHHUC KpeMHE3CMa. 3aTeM OHM CTAHOBSTCS KUCABLIMH, CNocobCT-
BYIOLUMMM TOSBNCHUIO KBAPL-MYCKOBHUTOBBIX arperaton. Ms3-3a no-
HUXECHHOM TMJIOTHOCTH OCTATOMHBIC PACTIJIABBLI 3AHUMAKT B UHTPY3UM
BepxHee nonoxeHue. B cuny orpaHUUCHHONW PACTBOPHUMOCTH COJICBOH
COCTABNSIIOLICH NPOMCXOAHUT OTLUCIJICHUC CAMOCTOSITCALHOM (ha3bl
(ONIOMAHBIX PACIUIABOB, B KOTOPbIX KOHUCHTPUPYKITCS PYAHLIC KOM-
NMOHCHTBI.

2. U3 marMmel otaensierest conesou pacnnas. [lerMarutul B 3TOM
ciyyac He BO3HMKAKT. OOpa3yiorcsi U3BCCTKOBBIC CKAPHLI.

3. TpeTbsi BETBL XAPAKTCPU3YETCSI HCMPCPLIBHLIM MCPEXOAOM OT
AUTKMOCHUKATHLIX PACTIABOB K FMAPOTCPMAUILHLIM pacTBopaM. OHa
PCANTU3YCTCs B IMYOMHHBIX MArMATHYCCKUX KOMIUICKCAX HA naaTgop-
MEHHBLIX LLIMTaxX B 3Tarbl TCKTOHOMATMATHUYCCKON AKTUBHOCTH. 34CCh
BO3HUKACT HENpPEpBLIBHLIA psul: 1) MUIMATUTDLI, 2) THHMAHTOMMIMATUTDI
(npocTbie NerMaTuTbl), 3) KBApL-NIOACBOLNATOBLIC U KBAPLCBLIC XUIILI.

5. Memamopdghoeennaa eunomesza pazpaborana B.H.Mopa-
XxoBcKuM. OHa KacacTcsl MHOTOYMCACHHBIX TCIrMATUTOBLIX TNPOBMH-
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UMK U MOJICH, LIMPOKO Pa3BUTHIX B pyHOIaMeHTaxX ApeBHUX miaThopM
U 1JIs1 KOTOPBIX OTCYTCTBYET NPOCTPAHCTBEHHO-TEHETHYECKAS CBS3b C
HHTPY3MBHBIMH KOoMIUIeKcaMu. Obpa3oBaHHE 3THX NMErMaTHTOB TECHO
acCOLMHUPYET C BOSHHKHOBEHHEM M Pa3BUTHMEM OYaroBbIX CTPYKTYD M
NnpoTeKaeT Ha QOHE MaAcCHHS TeMnepaTryp M NaBJIEHHMH B LIECTh OC-
HOBHBIX 3TanoB. 1. B noKanpHBIX y4acTKax pacTsDKEHUS BO3HUKAIOT
MUKPOTPCLUMHHEBIE MAaTPUYHBIe NedOopMaLlUM BO BceM obbeMe mopo.
Hanpasnenue pacTsokeHMsi cyOLIMPOTHOE WIM BEpTHKAlbHOe, 06y-
CJIIOBJICHHOE NEeMCTBUEM POTALMOHHBIX CUJ 3eM/IM U NEHYIALIMOHHOM
pasrpyskoii. Takoe moJjie HanpsDKeHUi CIIOCOBCTBYET LEHTPOCTPEMH-
TEJILHOMY ABMXKEHHIO QIIOMIOB B 04aroBkle CTPYKTYphl. B nonocrsax
TPELIMH OTPLIBA CO3MAETCS BBICOKASA CTEIEHb pa3pspbkeHMs. 2. [Tpore-
KalOT MHTCHCHBHbLIE NMPOLIECCH aBTOMETACOMATO3a IPH YYaCTUHM Ka-
JIMCBBIX M HATPUEBBIX LUEJIOYEH (paHHsAS BONHA 1IEJNOYHOCTH), BhIpa-
Xawpuuecss B cobMpaTeIbHOM NEPEKPUCTAIM3AUWM U POCTE MUKPO-
KIMHOB. 3. POPMUPYIOTCA CHCTEMBbI CKOJIOBLIX TPELUUH IMOSICHOIO
TUNMa. B 04aroByio CTPyKTypy MOCTYNAIOT KMChble ¢mouanl (BorHa
KHCNOTHOCTH). BO3HHKAIOT CTepXXHEBBIC cerperalyy (MXTHOTIUNTHI)
U KPYNMHOOJOKOBbIC BLIACICHUS KBapLa, OTAEIbHbIC KPHCTAUIBL M
raesna wepna, oepunia u anatura. HaMmeyalorcst OCHOBHEBIE KOHTYpbI
MUHEPaNbHLIX 30H. 4. MHTEHCUBHO pa3sBHBAalOTCH BO3HUKILIHUE CUCTE-
Mbl TPELIMH MOSICHOIO THna. O0pa3yloTcst KpYIHOKPHCTAIUTMYECKUE
CNIOObl C MOSICHBIMU, peXe KOHYCHBIMM OPHUEHTHPOBKaMHU. 5. Pexum
pacTsKCHHUSI cMeHseTcsi obctaHoBKOM cxatus. [lpoTtexalor xpynkue
M miacTuyeckuc aedopmauvu. McyesHoBeHHME CXMMAOLIMX HAIps-
XKCHUW CTUMYJIMPYET MOCTYIUICHHE GIIIOMIOB M pasBUTHE CEPULIMTA,
anbbuTa, KBapla, XJIOpUTa, KalblUKUTa, MUPUTa, MAarHETUTA, OPTUTA. 6)
B cucreMax perMoOHanbHBIX TEKTOHHWYECKMX HapylUeHMH, pacceKalo-
LIMX OYaroBbIC CTPYKTYphI, 00pa3yloTcs NaliK¥ IPAaHUTOB U KBaple-
BbIE JXMJIBI.

B paccMOTpeHHBIX I'MIIOTE3aX CITOPHBIMH TTOJOXEHHAMH SIBJIS-
I0TCSI IPEACTABNACHUSA O PO 0coDOro 0CTaTOYHOrO pacruiaBa, O Mac-
wrabax MeTacoMaTosa, 06 UCTOYHMKAX (DIIOMIOB, O CTENEHU 3aKpbl-
TOCTH CHCTEMBI, O PaCTBOPMMOCTHU BOIBlI M HCKOTOPEIC NPYTHE MEHee
BaxXHble yTBepxXIneHus. He cyliecTByer ofHOH YHUBepCaJIbHOM KOH-
LeNuKH, 0OBACHAIOWENH Bece pa3HOOOpa3ye 3TUX NPUPOIHLIX 06pa3o-
BaHHWH. B KOHKpETHBIX IreOJIOTHYCCKMX CHTYaALMAX COXPAaHSIOT aKTy-
aJIbHOCTb OTAC/IbHBIC MOJIOXCHMSA BCEX TSATH THIIOTES3.

THUIIbI NETMATHTOBBIX MECTOPOXIEHUH

O6pa3oBaHUe NOJIE3HBIX HCKOIMMAEMBIX, CBI3aHHBIX C NIErMaTUTA-
MM, 3aBHCHT ITIaBHBIM 00pa3oM oT ABYyX (aKTOpoB — CTeneHu nud-
(epeHUMALIMM MarMaTH4YeCcKoro BellecTBa M MacluTaboB MeTracoMa-
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TUYeCKOro npeobpasoBaHusl paHHUX (aurid nerMaTuToB. C 3THX MO-
suumii B.A.CMUPHOBBIM BbIIENIEHO TPHU Kilacca MECTOPOXICHHH:
npocThie, NMEPEeKPUCTA/UIM3OBAHHBIE M METACOMATHYCCKM 3aMELLCH-
Hple. OnHAKO 3Ta KnaccMdUKanmsa He B NTOJTHOM Mepe YAOBJICTBOPSICT
NPOMBILLTEHHO-TEHETUYECKOMY MPUHLMIY CUCTEMATUKH MMHEpasib-
HBIX 0ObexTOB. Buoumo, uenecoobpasHee pasfneiaTb MECTOPOXKIACHUs
MIerMATHTOB TIO BeylleMy THUIy MOJIe3HOTO KOMINOHEHTa. B CBsI3M ¢
TAKUM MOIXOAOM MpeliaraeTcsl BblOCIMTEL YETHIPE Kilacca MECTOPOXK-
NEHUI; KEpAMHUYECKUM, MyCKOBUTOBBIN, PEAKOMETAIbBHBIH M LIBCTHBIX
KaMHEH.

Kepamuueckue mecmoposcdenus. K 31roMy Knaccy MECTOPOXIC-
HHW OTHOCATCA MATMATOr€HHbIE U METaMOP(OICHHBIE TNPOCTHIC M
NepeKpUCTAIUTM30BAHHBIE MEIMATUThI, CIIOXEHHBIC ITOYTH HCKIIOYH-
TebHO KAJIMHATPOBBIMM TIONIEBBIMM LIMaTaMH M KBapueMm. Obnagaoor
MUCHMEHHOM, TPAHUTHOM M TUTAHTO3EPHUCTOM CTPYKTypoi. OTHO-
IIeHKUEe KBapla M MOJIEBBIX WINATOB B NMPOMBILUICHHBIX COPTAX ChIPbS
cocrapnser 1:3.

Myckoeumogbie MecmopoxO0enus BCTPEYAIOTCS B MAarMaTOreHHbIX
u MeTaMOopOTreHHBIX (IMCTEeH-CWUIMMaHUTOBas (alus) Mepexkpu-
CTANIM30BAHHBIX NermatuTax. [IpoMbILUNIEHHOE 3HAYEHUC WMCIOT
tena, B | M® KOTOpBIX MPOM3BEACHMUE CPEAHEN MAOLUAAN MYCKOBHTO-
BBIX IUIACTMH Ha MX Maccy 6yner 6onplue 10—20 xrcm®. 3anackl Xpyn-
HBIX MECTOPOKIEHUI JOCTUralOT HECKOJNIBKUX Thicsid ToHH. Hanbonec
3HAYMTEeNbHBIE MYCKOBHTOBbIE TIPOBHHLIMM pacnosaraiorcs B Poccuu
(Kapenusi u 3abatikanse), HHoum u bpasunumu.

PedxomemanavHbie Mecmopoxcoens acCOUMHUPYIOT C MArMaTOreH-
HbIMU ¥ MeETaMOP(OTreHHbBIMH METACOMATHYECKH 3aMELLIEHHBIMM Ter-
MaTHTaMH. B MarMaToreHHBIX PasHOCTSIX MECTOPOXICHMUSI Xapakre-
pU3YIOTCSl OONBIIMM pasHooOpasueM pYAHBIX 3JeMeHTOB. [lomumo
HauboNee BAXKHBIX B MPOMBILUUIEHHOM OTHOLUEHMHM TaHTaIa W HHO-
Ous, U3 HUX JOOBIBAIOT B HCOONMBLIMX KOMHYECTBAX OJIOBO, BOb(ppam,
ypaH, TOpMii, penkue 3eMad. B MeraMopdOreHHbIX nerMaTurax, od-
pa30BaBLUMXCS B YCIOBHUSIX aHAANYSUT-CHUTUMAaHUTOBOM (paluu, yac-
TO PacTIONaraloTcs CIOXHBIE TaHTal-HHOOHEeBbIe M PENKO3CME/IbHbIC
MECTOPOXICHHUS. DTOT KIacC MECTOPOXIEHMH LIMPOKO Da3BHUT B
dyHaaMeHTax BceX ApeBHMX IurardopM U B GaHEPO3OUCKHMX CKIaaMa-
ThIX MOSICaxX, a TAKKe B 00JaCTIX TEKTOHOMArMaTH4YeCKOHW aKTHBH3A-
uuu (Bpasunusi, Asctpanus; Poccusa — Ypan, Cubups, Kapenus u
Ip.).

Mecmopoocdenus yeemrbix Kamiel CBA3aHBl C MArMaTONeHHbIMMU
METACOMATHYECKHU 3aMeleHHBIMU nerMaTuTaMu. OcobeHHO nepenex-
TUBHB TPAHMUTHLIC MerMaTuThl. MM cBOWCTBCHHBI KpynHbIC N0 200 M
OTKPBITBIC TIOJIOCTH € APY3aMM KPHUCTAUTHYECKOro Chipbsi. M3 3THX
METOPOXIACHUMH NOOBIBAIOT 3HAYMTENBHYI0 YAacThb TOPHOrO XpycTass,
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onTu4yeckoro GJoopuTa, TOMNa3soB, akKBaMapHHOB, I'paHaToB, aMeTU-
CTOB M APYTUX OparoucHHbIX KamMHel (Ykpauna, BoneiHb; bpasunus,
KOxHaa Adpuka, ABcTpanus U Ap.). YacTo KOopeHHbIe MecTopoXae-
HUS CNY>KAT UICTOYHUKOM IJisi 00pa3oBaHUs KPYIMHBIX pOCCHITNIEH L{BET-
HbIX KaMHeU. [TonoOHBIM criocoboM BO3ZHHMKIH MHOTHE NPHOpEXHO-
Mopckue pocchind Munvu, Manarackapa ¥ ABCTpalivH.

I'naBa 8. CkapHOBBIE MECTOPOKICHH

OTa rpynna MecTOpOXXIAeHHH OTHOCUTCS K Haubosee CIOXHOH U
npoTuBopeYuBoii. Kak ByneTr rnokaszaHo HUXE ONpPEACICHHON NeHETH-
YEeCKOMW CBSI3W pyld W CKapHOB JIMOO He cyuiecTByeT, NMbo OHa oTna-
NeHHasd napareHeTru4yeckasi. OgHako, B MUPOBOH pymHOreoJlornye-
CKOU mpakTHKe yxe Oonee 50 ner He NpelIOXEHO WHOIO Ha3BaHUS
anst 3To obWMPHOM pasHoOOpa3zHOM W HaBEpHSKA TeTepoOreHHOH
rpyIinbLl pyaHbIx obpazoBanHuii. PaccMoTpuM noapobHee ocobeHHO-
CTH CTPOECHUSI, COCTABA U BO3ZMOXHLIC MOAENU o0pa3oBaHuUs sl HAU-
foJlee TUNMYHBIX MECTOPOXACHUI, KOTOpPbIe OONBIIWHCTBO I'eOJIONOB
OTHOCSIT K CKAapPHOBBIM.

CkapHaM¥ 0ObIYHO Ha3bLIBAKOT MOPOALl U3BECTKOBO-CHIMKATHO-
ro cocrapa, oOpasosaBlIHEecs METACOMATUYCCKUM IYTEM Yalle BCEro,
HO HC BCEIaa, B MPUKOHTAKTOBOM 06J1aCTH UHTPY3UBOB cpenu Kapbo-
HATHDLIX, peXe CHWJIMKATHBIX nopon. Buiocnsiior 3K30cKapHBI, pacno-
naraloumecs 3a rnpeaciaaMy MHTPY3MH M 3HAOCKAPHBI, HAaXOOsILIMECs]
BHYTPHM nocneaHux. OrMevyaercs: bonbluoe pazHoobpasne CKaAapHOBBIX
TeN. DTO MNACThl, JTMH3BI, WUTOKM, TPYObI, XHJbl, FHE30a U CIHOXHBIE
KOMOMHUPOBaHHBIC 3aJIEXH.

[To cocraBy MCXONHBIX NOPOA CKAPHBI PA3ACHASIIOTCS Ha TPM THIA:
M3BECTKOBBIH, MATHC3UAJILHBIA M CMIMKaTHBIA. M3BecTKOBBIC cKap-
HLl HauboJiee pacnpocTpaHEeHbl B NPUPOAC M 00pa3yroTesi Mo U3BECT-
HsikaM. MX cocTaB: rpaHaTel psiia rpoccyisip-aHAPaaUT U NUPOKCCHBI
psina auoncua-rencHbeprur. MHoroa WMPOKO pa3sBUTLI BE3yBHUaH,
BOJNJIACTOHMT, cKanonuT, ambubonsl M snumor. MarHesuaibHblie 60-
nee peaku. OHW BO3HUMKAKOT TPU 3aMELUCHHHW HOJIOMHUTOB H COCTOSIT
M3 auoncupa, opcTepuTa, IWIMHHENM, GJoronura, MOHTHYEIUIMTA,
r'YMUTA, CEPNICHTUHA, MAapPracyuTa, JIOABUIUTA H pexe APYTMX MHHEpa-
noB. CUNIHUKATHBIC CKAPHB]I OTHOCSTCS K peAKHUM obpazoBaHuiaM. OHU
GOpMHUPYIOTCH TO rpaHuTonaam, nopgupam u ux Tydam, Tpannam,
apKO30BbIM NECYaHMKAM W aNeBpoONUTaM. THUNOMOp(HBIM MHHEpa-
NIOM [UISI HUX SIBASICTCSl CKATONMUT.

O6o0b1eHHad Moaeib CKAPHOBOM 30HAIBHOM 34ICKH UMECT BUA:
1, 2) rpaHUTOMObl HEUM3MEHCHHLIC H OCBCTJIEHHbLIC MYCKOBUTH3HPO-
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BaHHBIC, 3) SHOOCKAPHBI MPAHATOBOIO COCTaBa ¢ 3IMUAOTOM M IJIATH-
OKJTa30M; 4) 3K30CKapHbl NMUPOKCEeH-TpaHaTOBbIe; 5, 6) ckapHBI rpa-
HATOBbIE M MUPOKCEHOBBIE; 7, 8) U3BECTHSIKM MpPaMOPM30OBaHHBIE U
HeuM3MeHeHHbIe. CKapHOBBIE NOpPOoabl 00NaNaloT MNSATHUCTOM, NMOJOC-
YaTOM, MACCHUBHOM TEKCTYpaMHM M rpaHoOnacToBbiMM, nopdupodbna-
CTOBBIMHM, BOJIOKHHCTBIMU CTPYKTYPaMH.

3THU 06pa3oBaHUa M3BECTHBI C paHHEIO AOKeMOpHA U XapakTep-
Hbl Ang nnardopM, MOOMIBHBIX TMOSCOB M oblacTred TEKTOHO-
MarMaTH4YeCKOMW aKTHBU3aLMM, TOc OHM ACCOUMHPYIOT € Iiarumorpa-
HUTaMH, IUIarHOCHeHHUTAMM M TparnaMH MPOM3BOIOHBIMM 0a3anbTo-
BOM Marmbl; 2) ¢ rpaHOAMOpHTAMU OATOJNIMTOB M IPAHUTOMAAMM Ma-
NBIX UHTPY3UM NPOU3BONHBIMU TpaHUTHOU Marmpl. CKapHbBl MOIyT
ObITh CBsI3aHbl ¢ MOOBIMKM dazaMH MHTPY3MBHOTO Ipolecca, MHOrma
co BceMU. B obnacTsix UX pasBUTHSI BBIIAENSIOT NaWku: 1) AOCKapHO-
Bble, NpENCTaBIEeHHbIe KOMArMaTHYHBIMH (rpaHOOHMOPUT-NIOPPUPHI,
TPaHMUT-TIOPPMPHI, arUIMTEl M JpP.) M HEe KOMarMaTHYHbLIMH (cneccap-
TUTHI, MOpQUPUTHI, AUaba3el) TUNIAMHU; 2) UHTpacKapHOBbIC (CHayana
KHMCJIOrO, a 3aT€M OCHOBHOTO cOCTaBa); 3) nmocrckapHoBbie (nHMabassl,
namrnpodupsl). ['eonornyeckue CTpyKTyphl CKApDHOBBIX 00pa3oBaHUid
ONpeachsalOTCs: NMOBEPXHOCTHIO KOHTAKTa UHTPY3HH, CIOHCTOCTHIO
BMELIAIOUIMUX UHTPY3UM TMOPOA; CKIANYaThIMU M pas3pbiBHbIMHU Hapy-
LHICHHUAMMH.

PUIHUKO-XMMHWYECKHME YCIIOBHUA OBPA3OBAHMA

CkapHp1 00pa3yloTcs B pe3ynbTaTe KOMOMHHPOBAHHOTO BO3OeH-
CTBUA TeIUIa MHTPY3HUH M ropsyMx MUHEpaIM30BAHHBIX TA30BO-XWA-
KUX BOOHBIX PACTBOPOB.

1. IIpu craHOBNIEeHUH MIO60ro MHTPY3MBHOIO TENA BMCELUAIOLLME
IMOPOAb! MCNBITHIBAIOT TEPMAJIBHBIM U30XMMUYECKHMH MCTaMOP(PU3M.
[1o cmannaM obpa3ylorcss KOHTaKTOBbLIE POTOBHKH, TIO NTECYAHUKAM —
KBapLUWThI, 10 U3BECTHAKAM — MpPaMoOpkhl. 30HbI 3THUX NpeobpazoBa-
HHUHM CIUIOLUHBIM OpPEOJIOM pa3BUBAKOTCS BOKPYT UMHTPY3UH Ha n1060i
rybuHe U npU M06oM NaBISHUM.

2. Ilon BnusHMeM GNIOMOOB, BBIOENSABLUMXCS W3 3aTBEpAcBaB-
116 HHTPY3HH B €€ 3HAO- U 3K30KOHTAKTax MPOTEKAIH AJUTOXUMHUC-
CKHME MEeTacoOMaTH4YeCKHE TpoLecChl, 0Opa30BaBLIMC CKAPHbI. DTH SIB-
JICHHMsI MPOUCXOAMIM Ha HeGONMBLUMX ryOuHaX, rue BHyTpeHHee diio-
HOHOE OaBJICHHE OBUIO B COCTOSSHMM MPEOAONETh BHEWHIOK JTUTOCTA-
THYECKYI0 Harpysky. ONnTHMaIbHBIH ,E[H&I'IaSGH rmybuH ckapHoobpa-
soBaHus 0,5—2,5 kM.

CyOouTe O BO3MOXHOM TEMIECPATYPHOM peXHume obpa3oBaHUs
CKapHOB TIO3BOJISIIOT CJICAYIOLUME AaHHbIe: 1) CHHTC3 MHMHCPaAJIOB B
00CTaHOBKe BBICOKOIO NOTEHLHANA KANbLHMS M NPHUCYTCTBUS NErKo-
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PacTBOPUMBIX CONEH: aHAPAAUT W rpoccynsp npu 950—225°C; guon-
CHI, TPCMOJIUT U BO/ACTOHHUT — 350°C, regenGeprur — 320°C; 2) no
CBOAHBIM aAuarpammaM (B.A.KapukoB), moCTpoeHHBIM IO 3KCTIEpH-
MEHTAJIbHBIM MaTepHa/laM (pacyeT IUIaBICHUA CHIIMKATHBIX ITOpOA,
PeaklMM 0Opa3oBaHHsl CHNMKATOB, TEMIEPATYPb] NerMAPaTallHy BOJ -
HBIX CH/IMKATOR M QUCCOUMALIMY KapOOHATOB M [Ip.) MOXHO BBLIEHTH
4eThipe TeMMepaTypHbie dasbl CKAapHOB: BOUIACTOHMUT-TUIATHOKIIA30-
By10 nipu 900—750°C; nupokceH-rpaHaroBy — 800—500°C; rpaHat-
anuaoToBy0 — 500—450°C; nupoxceH-s3nunoToBy1o — 400°C: 3) no
JAHHBIM NOMOTCHHM3ALMH BKNKOYCHUH B CKAPHOBBIX MHHEpAnax TCM-
nepaTypHbIi HHTEpBan coctapasieT 860—380°C. U3 npuBCAeHHBIX BhiLLEe
CBCOACHMM MOXHO CIENIATh BHIBOJ, YTO CKapHbl Hayald 00pa3oBBIBATHCS
npyu TeMneparype okosio 900°C,. a 3aBepLUMIN 3TOT Npoliece NPH cpel-
HETEMTICPATYPHOM I'MAPOTEPMAJIBHOM pexuMe (okosio 300°C).

@aunanbHasi CMCHA MHUHEPAIBHBIX ACCOLMALMI BO BpEMEHU U
MPOCTPAHCTBE B CBA3M CO CHIDKEHHEM TEMIEpaTyphl OOYCIOBIeHA
BO3pacTaHUEM KHMCIIOTHOCTH Npouecca, peryJiMpyowero XuMHYecKue
NMOTCHUMaIbl KalbLUsl, Mariusa 4 Xxenesa (nmo B.A.JKapukosy). Btu
ACCOLMALIMM XAapaKTEPU3YIOTCS BBITCCHEHUEM KANbLMSI MarHueM, a
3aTeM MarHHs XxeJjic3oM. B pesynpTraTe BO3ZHHKAET MOCNEOOBATEIBHBIMN
PsiO: BONNACTOHUT-NHONCHO-CATUT-TeACHOCPrUT-aHAPAIMT.

[IpoMcxoXACHUE CKAPHOB M CKAPHOBBIX MECTOPOXIACHHUH Hau-
bonee OeTaIbHO paccMaTpUBaeTCsl B ABYX THUIOTE3aX — MHOWILTpa-
LUMOHHO-nHDPy3HoHHOH, paspaboranHoH JI.C.KopxuHcxuMm um cra-
aviHOM, npeanoxeHHoi I.I1.ITwnunenxko.

MubunerpaunoHHo-guddy3MoHHasa runoresa 6a3upyercs Ha
KOHLENUKHHK GuMeTacomMaTosa, oOBIACHSIIOWEH NMPUPOAY MHOIUX Npo-
LEeCCOB, NPOTEKAIOLIMX HA PA30rPeTOM KOHTAKTE MHTPY3UBHbIX CHIH-
KATHBLIX MOPOA M M3BCCTHSKOB. 306€Ch BOSHUKAET HEPABHOBECHAS XU-
Muyeckasi cucrtemMa. HaymHaercss BecTpeyHO-aOMpDY3HMOHHBIN OTTOK
3JIEMCHTOB M3 00nacTeil MX NOBBILICHHEBIX KOHUCHTpauuii. Ha dpoH-
Tax NOJOOHBIX MUIpalIMi MPOUCXOOAT peakUuy MeXNy CoeaUHEeHU-
MU pPAacTBOPOB M MCXAY HMMH M NMOpogoodpasyrolMMi MHHEpaJlaMH.
[Ipu pasHO¥ NMOABMXXHOCTH 3JEMEHTOB B HAlpaBiicHUH K (DPOHTY
nvpdy3un byner npoucxoauTh NOHWXKEHHEe UX KOHLUCHTPALWH B pac-
TBOpPC C pasnM4YHOW CKOpPOCTLIO, oDycnaBiMBasi 30HANILHOCTh MHHE-
panbHBIX MaparcHe3ucoB. OTHOCHTENbHAS NMOABMXHOCTbh 3aBUCHT OT
TeMNepaTypsbl Npouccca.

KnaccuyeckuM npumMepoM HcclenoBaHUS OHUMETACOMATHYECKHX
npeobpa3soBaHUU MOXET CHNYXXWUTb AHAIHU3 TPEXKOMIMOHCHTHOM nHa-
rpammbl Ca0:Si0,:ALO,, nposeaenHbi [1.C.Kopxuncknm (puc.20).
HMcxonnasi mopoaa — KBapLCBbii AMOPHT. B npouecce MetacomaTosa
LLICN0YM, KUCNOPOd, MATHUM U Xene30 BosHe noaBuxHbl. [1pu 3ToMm
MarHeTHUT pacTBOpPSAETCSH, poroBas ObMaHKa M OMOTHUT 3aMellaloTCs
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H #70,005,%,80,0,,Mg, Fe

Puc. 20. Juarpamwma
napareHesmca ckapHos TypbHHC-
KHX MecTOpOXIcHUH B 3aBHCH-
MOCTH OT COOTHOIIEHWH anio-
MHMHHA, KpPeMHMUS, KaJiblHA (IO
I.C.KopXHHCKOMY):

AH — AHODPTHT, AHO —
aHgpaaut, I'p — rpanar, I'pc —
rpoccysiAp, K — Kanbuur, KB —
kBapl, Opt — oproxnas, Il —
NUPOKCEH MOHOKIHHHBIH, Tt —
[UarHoxias

AL

NUOTICHAOM, OPTOKIa3 — onuroknazomM. Ilo Mepe mocTyrneHus B pe-
synpTate Auddy3nK KanelMs KBapll Hcye3aeT U 0bpasyeTcs AHOTICHA-
[UTarMoK/1a30Basl OKONMOCKapHoBas mopoja. JanbHeHIIuH NPUBHOC
KANbLUS TPUBOOMT K OOpa3’oBaHHWIO AMONCHA-TPAHATOBOM M 3aTCM
MOHOMMHEPANbHOH rpaHaToBOM mopoabl. MaccupoBaHHOE NOCTYI-
JIEHME MarHus, Xejie3a ¥ KpeMHe3eMa YXe B U3BECTHAKax crnocobceT-
BYET MOABJICHHIO THOIICUI-TeAeHOEPTUTOBOH 30HbI.

3oHabHAaA CTPYKTypa CO3JaeTcsl paspacTaHHMCM 30H B Harpas-
neHUM OUPPY3MOHHOrO IMOTOKA TMPH HACTYIUIEHHH THUIOBBIX Ha
dpoHTajIbHEIe. B COOTBETCTBMHU C 3aKOHAMH KMHETHKHM METacoMarosa
MeXIY 30HaMU 06pasyioTca peskue rpaHuubl. [Ipu nepexone ot apaH-
rapAHBIX K THUIOBBIM 30HAM YMEHBUIACTCS YMC/IO MHUHCPAJIOB BIUIOTH
00 MOHOMHWHEpAJIbHOM MmocnenHEeH.

CocTaB 30H OTBeYaeT ONpencICHHOW CTYNICHH paBHOBCCMS, Xa-
PAKTEpU3yeTCA COOTBETCTBYIOWICH MHHEpPATLHOH acCcoUMauMeH, yc-
TolYMBOH B (UKCHUpOBaHHOM auanasoHe Temmnepatyp. H.C.Kopx-
uHcKkuM BeiesnieHo 10 cryneHei paBHOBecusi. Bricokoremrepartyp-
Hble: 1) NMHpoOKCeH-TpaHaToBasl, 2) MUPOKCEH-3IMIOTOBAsA, CPEAHE-
TeMIepaTypHble: 3) aKTHHONMUT-3ITMIOTOBasA, 4) XIOPHT-3MHI0TOBA;
HU3KOTeMIIepaTypHbIe: 5) MPeHUTOBasd, 6) NyMNeUTMUTOBasA, 7) Kaslb-
LMT-anbOuTOBas, 8) KalblLMT-KBapl-CepPHLUT-XJIOPUTOBast, 9) Kanb-
LIUT-KBapll-cepuLUT-gonomMuToBasi u 10) weonurosas.

M3 pymHBIX SJIEMEHTOB TONBKO XENE30 MOXET (POPMHPOBATDH
MECTOPOXACHMSI B PACCMOTPEHHOM BbIlUE MOAEAM OUMCTacOMATO3A.
Hrak, cHavana Xee30 BBIHOCUTCS; BMECTO CalluTa BOZHUKACT BOMIa-
CTOHMT. B HanpaBneHHH BHELUHUX IPAHUL HHTPY3SMBHOIO KOHTAaKTa B
CKapHax BO3pacTaeT KOHUEHTpauMs Xeje3a. 30ech NOsIBIAIOTCS BMC-
CTO IpOCCYJNsSIpa aHAPadUT U B MACCOBBIX KONIMYECTBAX HaKalJIHBacTCH
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MarHeTuT. Ha NMo3mHHX HU3KOTEeMIIepaTypPHBIX CTAAMSIX XKENe30 rnpen-
CTaBNSIET cOO0M MHEPTHBIN NIEMEHT, a CPEAH NMOABMXHBIX TTOABIAIOT-
cA cepa U Menb. B pesynsrate B3aMMOACHCTBMA 3THUX INEMEHTOB C
paHec BBIACIMBLUMMCS MATrHETUTOM OOpa3yloTcsi MUPUT M XaJbKOIIH-
puT. [1Oo3TOMY Ha MHOTHX XENe30pYAHBIX CKapPHOBBIX MECTOPOXIE-
HUSAX MOCTOSIHHO OTMEYalOTCH YJacTKH, oboralueHHbIe cyIbduaaMH.

KoHuenuusa 6umeracoMarosa obnagaeT CIeOyIOLUMMH OYESBMI-
HBIMM HepocTarkaMu: 1) 6anaHc kpemHesema U CaQO nns cKapHOB,
(opMHUPOBABLUMXCH COOTBETCTBEHHO B M3BECTHAKAX M B TPaHUTOMIAX
He MOXET ObITh obecrieyeH AUPPY3HBIM NMEPEHOCOM BelIECTBa, HY-
XE€H JOTOJHMTENLHLIA NMPUBHOC 3TUX KOMIIOHEHTOB; 2) Henb3sl 00h-
SICHUTh 00pa30oBaHME CKAPHOB, 3aJIeraloliMx MCKIIYHUTEILHO Cpeau
CUWIHMKATHBIX WIU KapOoOHATHBIX NOpPOA, WNH BOOOLIE YOQISHHBIX OT
MHTPY3UH; 3) B NPEMJIOXKEHHON CXeMe HET MecTa A1 PYAHBIX MECTO-
POXICHMM 32 UCKINIOYECHUECM XKENC30PYIHBIX.

B panpHeiileM KoHUenuus SuMeTracoMaros3a 6buUta npeobpaso-
BaHa JI.C.KopXXMHCKMM B HHQWIBTPALMOHHO-AUDPY3HOHHYIO THITO-
Te3y. B HOBOM MOIENHM CKapHOBOIO IIpoliecca Ipearonaranoch, YTO
MECTOPOXIAESHUSI (GOPMUPYIOTCH B 30HE I'PaHMIIBI CWIMKATHBIX M Kap-
HOHATHBIX MOPO B CBSI3HM C MHUPKYISIIUEH ropsiYMX pacTBOpoB, obora-
IIEHHBIX XHMUYSCKMMM COSOMHEHMSIMH, BEIHOCUMBIMHM KakK W3 INy-
OMHHBIX MAarMaTH4YeCKHX OYaroB, TaK M 3aMMCTBOBAHHBIX U3 NOPO/ Ha
NyTSIX ABMDKEHMS 3TUX PacTBOPOB. B Touke BXona B CHCTeMY Ipeobna-
fany MPUBHOCUMBIC coefuHeHHS. [danee ux pone cokKpaulaercs U
NpolieCC OCYLLECTBISICTCS 32 CYEeT BCTPEYHOM AU(PPYSHH 3JIEMEHTOB
CWIMKATHBIX M KapOoHaTHBIX nmopon. B pesynbrare OCHOBHas Macca
ckapHOB ofOpasoBanack 6MMeTacOMaTHYECKHM CIOcoOOM, a pyaHble
MECTOPOXIEHMS CBsI3aHbl C MOLIHLIM BO3AEUCTBHEM MOCTMarMaTuye-
CKUX pacTBOPOB, LMPKYIMPOBABILIMX B TPELUMHHBIX 30HaxX. TeMm He
MCHEE M 3TOT YCOBEPLICHCTBOBAHHLIM BapMaHT IMIIOTE3bl HE OOBsC-
HSUT TIPUYMHB]I pa3Hoo0Opasus pyAHbLIX MUHEPAJIOB B CKapHAX U HE YBSI -
3pIBANl CTAAUMWHOCTbL CKApHOBOIO Ipoliccca M pyaoobpasoBaHuA.

CornacHo craguiiHoi runotese, pazpaboraHHoW I1.IL.ITwnun-
¢HKO, CYUTACTCS, YTO IVIaBHasl Macca BELUCCTBa CKAPHOB M pyA MpPHB-
HOCHUTCSl U3BHe crieuudmryeckuMy pactBopamu. [lo Mepe cHUXeHus
TEMIIEPATYPEl COCTAB TNMPUBHOCHUMBIX BELIECTB MCHSUICH, ODyClaBIu-
Bas MHHEPANbHYIO 30HaNbHOCTL. [Ipeanonaraercsd, Y7o JOMHUHHPOBA-
AY METACOMATHYECKME MpOLECChl, IMPOTeKaBLUMe B WIECTh CTAOuH. 1)
KPEMHEBasl XapaKTepH30Baiachk BRICOKON TeMIepaTypoH, NMPHBHOCOM
KPEMHUSl ¥ MPUBOAWIA K 0Opa3soBaHUIO AUONICUAOBBIX MOpon (cBeT-
Jible pOTOBUKH); 2) aIIOMOCHIMKATHAs OCYLIECTBIIsUTACk B OOCTAHOBKE
NpMBHOCA KPEMHHUS W AIIOMMHMS U 3aBeplianach GOpMMpOBaHHEM
XKENE3UCTHIX MPAHATOB U NMUPOKCEHOB; 3) rajlonaHas MpoTeKana B yc-
JIOBUAX MOCTYIUVICHHS XJIOpa W MOSBICHMS CKarlloIUTa; 4) xenc3Hasi

14* 107



OTNIMYANIaCh NIPHUBHOCOM XCJ1€3a W BRIICJIGHUSA ¢ro B popMe 3aKUCHbIX
U OKMCHBIX coeqMHeHMii. HakarimMBanuck MarHeTUT, reMaTUT M Xe-
Ne3UCThlie ANMIOMOCHIIMKATEl — reeHOeprur, TMeBPUT, rpaHaThl U 4p.

B Teyenye nepBbIX CTaAMM POPMUPOBATTUCH OE3BOAHLIC CKAPHBI.
Ilanee bmOUDHBIA peXuM pe3ko MeHsuics. B nsaryio ¢gaouaHo-Boa-
Hy10 cTanuio B cucteMy noctynanu H,O u CO, ¥ BO3HUKaNU noponbl,
COCTOSIIIHE U3 POroBOM OOMaHKuU, 3MMUO0TA, HHOTNA C MPHUMECHIO LUCe-
nuta n Kanbuuta. Ilpouecc 3apepiuana cynbduaHasl craaus, B Tede-
HME KOTOpPOM NPy HM3KUX TeMIlepaTypaX W NMOCTOAHHOM TIpUBHOCE
H.O, H. 1 MeTannoB o6pa3oBbIBANIUCH CYNIbGHUALI U cynbdoconu. XOTH
OCHOBHASI MOEs TMNOTE3bl MOATBEPKOCHA NPAKTHKOM, HO M OHA He
OOBACHSAET MPUYUHY pa3HooOpasusi MpoOyKTOB pyAOTeHEe3a OJIsl pas-
NUYHBIX TEKTOHOMAarMaTH4eCKHX 00CTaHOBOK.

Ha ocHOBaHMM reosorMyeckMx NAHHBIX U 3KCIECPUMCTANbHLIX
pa3paboTOK B HACTOSsILIES BpeMsl MOIE/Ib CKapHOBOTO MpoLEcca MOX-
HO MPEACTABUTL B CIEOYIOLICM TpEeXCTalMHHOM BMIE.

1. KoHTaKTOBBIN H30XUMHYECKMH MeTaMOp(dH3M NpoTeKaeT Mpu
temrnieparype 900—650°C, conpoBoxnaeT BHeapeHME MarMbl. Obpa-
3yI0TCH CIUIOMIHBIM Ha riybuHe Oonee MOLUHBIM OPEOJIOM CRBETJIbIC
beqHbIe Xene3oM Oe3pyaHble AMOTNCHAOBbIE PONOBHMKH U MPaMOpbl.

2. PaHHss1 cKapHOBas cTagus MPOsABAACTCA CIIOpaluYeCKH, IPU-
MEpHO 3aHUMasl OfHY JCCATYIO nepumMerpa UHTPY3uH. [Ipu TemMnepa-
Typax 650—400°C Bo3sHUKaNU cyxue 0e3BOOHBIC TEMHbLIC 3HAO~ M 3K-
30CKApPHbI, COCTOALUME M3 MUPOKCEHOB, IPAHATOB, CKATIOJIMUTA, FeAecH -
Oeprura, MarHeTuTa, reMaTuTa.

3. TMosnHusag daoOMAHO-BOAHAS CTAAUA IPOTEKAET C Y4YyacTHeM
H,O, CO,, H,, xJ10p410B ¥ KOMILIEKCHBIX COGAMHCHMH MCTANNOB NpH
temmepaTtypax 450—300°C. ObpasyioTcs porosass oOMaHKa, 3NMUIOT,
KaNnbLUT, CYAbGUOB U CYIbPOCOIH.

TUIBI CKAPHOBBIX MECTOPOXIEHHUH

CylliecTBYIOT 0sTh BapyMaHTOB MX cucreMatruku. |. [lo cocraBy
3aMelUAeMbIX MOPON: M3BECTKOBLIE, MATHC3UANbHBIE W CHIIMKATHDIC.
2. [lo cranuamM CKapHOBOIO mnpomecca: a) MpocThic PaHHUX CTagWi
(kene3o, Bonb(ppam), 6) cloXHbBIC MO3OHMX (noaumeramasl). 3. [lo
¢opMaLMIM MarMaTH4YecKuX MOPOA: a) TUIATMOTPAHUTbI, CUCHHTEI
(>kene30, Menb), 6) rpaHUTHLIC 6aTONUTEH! (Bonbdpam), B) MaIble UH-
TPY3MM OMOPUTOBOro cocrtapa (nonumerannst). 4. [lo nonoxeHuwo
OTHOCUTENIBHO MHTPY3UBHOTO KOHTAKTA: SHAOCKAPHBI ¥ 3K30CKAPHbI.
5. 'naBHas obuenpyHATas CUCTEMATHKA 10 COCTABY NMOJIE3HBIX UCKO-
naeMbIx: a) Xxeneszo, 6) sonsdpam, B) Mcab, I') CBUHEL-LMHK, O) MO-
nubneH, €) oNoBo, X) 60Op U IpyTHE.
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Mecmopoxcdenus xcenesa. T1o reonornyecKuM ycnoBusM o6paso-
BaHHS BBIACNSICTCS NBa THIIA MECTOPOXICHHUH — OCTPOBOLYXHBLIM U
OporcHHBIM. OCTPOBOAYXHBIC 4Hallle BCErO pacrosiaralorcd BHYTPH
AUOPHTOBBIX LUTOKOB B BYJIKAHOTCHHO-OCAaOOYHOM paspese (Typnl M
IaBbl AHJE3UTOB M 0a3aNbTOB, NECYAHUKM, TNIMHHUCTHIC CAHLbl, Mep-
renu). IlpeacraBneH bl M3BECTKOBO-CKAPHOBHIMU M CKATIONUT-aJ1b6MT-
CKapHOBLIMH MATrHCTUTOBBIMM ILIACTOBBLIMM 3anexaMu. OTMeyaercs
bonplIOH 06BbEM MarHEeTHTCONEPXKALUMX 3MHOOT-IHPOKCEH-TPaHaTO-
BBIX 3HOOCKAPHOB M LIIMPOKOE MPOSIBIEHHE HATPOBOIO METACOMATO3a
(anpbuT M ckanonut). B pymax MocTossHHO UMEIOTCS BBICOKUE KOH-
UeHTpauMM KobanbTa M HuKens. PopMUpOBAHHE MECTOPOXACH Uil
MPOTCKAJO B ABE CTAAMM. B paHHIOI0 BOZHMKIIA 30HANBHOCTL: 1) 3nu-
AOT-NMUPOKCEH-TPAaHAaTOBbIE IHAOCKAPHHE! C IJIABHBIM OpPYIEHECHMEM,
2) 3K30CKAPHBI: rPaHAT-NMUPOKCEHOBLIE ¢ MATHETHUTOM M NIHOTICHA-
refeHbepruToBrie ¢ cynpbugamMu. B mosnHiow cranuio obpasopanack
accolMalusi MHUHCPAJIOB. MJbBAaMT, AKTUHOJIMT, XJOPMT, KalbLUT,
kBapu. K 3Tomy TUIy oTHocsiTcs MecTopoxneHus: [lecyanckoe, ['o-
pobnaronarckoe (¥Ypan), Capbajickoe (3anamHas Cubupy), Jamke-
caH (Asepbaiinxan), Ommaiip (Kanana) (puc. 21).

OporeHHble MECTOPOXICHHS KOPAMILEPCKOIO TUIIA JIOKATU3O-
BaHBl B MarMaTHYeCKMX Ayrax M acCOUMMPYIOT ¢ rMnabuccanbHBIMU
IUTOKAMM M JaWKaMH B OOCOHEHHBIX XEJI€30M KBapUEBbIX MOHLIOHM -
Tax, rpaHOAHOPUTAX U rpaHUTax. OHM NPUYPOUYESHBI TONMBKO K TONLLUAM
ROJNIOMHUTOB. Pe3ko npeobnanaroT MarHe3suaibHble 3K30CKapHEI ¢ op-
CTCPUTOM, TAJILKOM, CEPIICHTHHHUTOM M cynbdunamu. B panHomo cra-
AMIO BONIM3KM MHTPY3UH (POPMUPOBATMCH NUONCHUA -IUMTUHENEBbIC CKAP-
Hbl, @ Ha YOAJICHHUH — QopcTepuT-KanbLuuToBble. [lTo3aHsis cragus
npeacTaBincHa (IOronUMTOM, CEPrEeHTUHOM, JIOABUIMTOM, MATHETH-

Puc. 21. CxeMaTHuecKuii reosorvyeckuit paipes ropbl MarnutHoit (o
B.HU.CmupHoBy).

I — IMOpPHT, 2 — IrpaHONHOPHT, 3 — IPaHMT, 4 — aTAYUT (METAMOP(DHUIOBAHHBIH
TY®), 5 — HHXHECKAMEHHOYTONbHBIH M3BECTHAK, 6 — cKapH, 7 — MarHcTHTOBAs
pyaa, 8 — nuabasoBeie Jaiiku
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ToM. IIpumMmeprl MecropoxneHuil: Teilickoe (KpacHosipckuyi Kpam),
[Heperewickoe (l'oprasa Ilopua), Urn-Maysamun (Kanudopuus).

Mecmoposcoenus soavghpama u moauboena CBA3aAHB! CO LUTOKAMM
1 6aTonUTaMH NMOpPHPOBLIX IPAHOIHOPHTOBBIX KOMIUJIEKCOB ¥ MaJslbl-
MM HHTPY3MSIMH KBAapUEBBIX MOHUOHHMTOB, Pa3sBUTBIX B OPOTEHHBIX
mosicax M o0acTIX TEKTOHO-MarMaTH4YeCcKOoW akTHMBHM3alMu. MecTo-
POXOEHUS JIOKAJIU30BaHbLI B M3BECTKOBBIX CKapHaX M NpeiCcTaBICHEI
IacTOBBIMRK TenaMH. B uLenoM mns paHHe# craguu ux dopMHUpoBa-
HUS XapaKTepHbl: Temriepatyphl 500—600°C; nasnenus 1—1,5 Mlla;
Xeo = 0,2—0,03, a nna nospner 450—300°C, cocras dmonnos: 10—
15 3x8% NaCl. Brigensiior ABa TUIA MECTOPOXIOCHMH: BOCCTAHOB-
JIEHHBIA W OKMCJIEHHBIH.

C BOCCTAHOBJIEHHBIMH CBsI3aHa OCHOBHAsA Macca PYAHbLIX OObEeK-
TOB, KOTOpbie (OPMUPOBANIMCh HA KOHTAKTaX MHTPY3MBOB HIKHMX
yacTell runabyuccalbHbIX YpOBHeM ¢ M3BecTHAKaMH. CTaHOBJIEHNC
MHTPY3MH MPOMCXOAWIO B OOCTAHOBKE pacTsKeHHsi. B paHHIOW CTa-
AWIO BO3HMKANU reaeHOepruT-aibMaHAWMHOBBIC CKApHbI (B HUX M-
pokceHoB B 2—10 pa3 6oiblie rpaHaToB), a B IMMO3JAHIOI — ABE acco-
IHALMK: OMOTHT-IUIarHoKias-KajlbLuuTOBaA M poropasgd obMaHka —
KBapl-KanpuuToBad. [IpuMepsl MecTopoxneHuii: Matixypa (CpenHsist
Asust), Cano (®panuus), Mak-Munnau-Ilacc (Kanana), CanrooHr
(FOxnas Kopes).

OKMCIIEeHHBIE MECTOpPOXIEHHA o0pa3yiorcss B HeKapOOHATHBIX,
gacTo ODOTAlLUEHHBIX TeMATUTOM IOpPOAAaxX, Ha MEHBIUHX MIyOuHax,
YeM BOCCTAHOBJIEHHbIC. B paHHIOI0 cTanuio 3nech GOpMHUPOBAIUCE
aHApanuT-3MHUAOTOBEIE CKAPHEI, HA KOTOpPLIEe B MO3NHIOI0 HaKJIAbIBa-
JTUCH MUHEPAIBHBIC acCOUUalMU: SIHAOT-XJIOPUT-KalbUUT-KBapLC-
Bas U aKTHHOJMT-KBapL-KalbUUTOBas. MecTopOXaCHHUs 3TOr0 THna
BCTPEYAIOTCSI peIKO M He 00pa3yloT KpYnHbIX oObekToB: KHMHI-AJ-
Jlenn (AscTpanusa), Onp-XKapanuro (Mekcuka) 1 ap.

Mecmopocdenua moauboeHa OTHOCATCS K pelKUM oOpazoBaHu-
aM. OHU CBs#3aHBbl C JICMKOKPATOBBIMU IPAHUTAMM M IFPAHUT-NOPPHU-
paMH OpPOIeHHBLIX obnacrei (30H CTONKHOBCHMSI KOHTHHEHTALHBIX
ranT). C paHHMMH BBICOKOTEMITEPATYPHBLIMH PalMIMi CKAPHOB BOJI-
NACTOHUT-TreIeHOEPIrUT-IrpOCCYJISIPOBOIO COCTaBa CBSI3aHO BKparlUieH-
HOE M INPOXWIKOBO-BKpaIUIEeHHOS MOJHOAEHHUTOBOE M Monubnoluee-
auToBoe opylacHeHue. C Mo3gHUMMM CTaAUAMM acCCOLMMPYIOT MCTaco-
MaTHUThl, CIIOXEHHBIE POrOBOH OOMaHKOM, aKTHHOJIUTOM, NMUAOTOM,
XJIOPUTOM, KBaplEeM, CePHUIMTOM U DIIOOPHTOM, M LIMPOKUH CTIEKTpP
PYOHOM MHHCPAJIM3ALMH: XATbKONIMPUT, BUCMYTHH, TCTYPUAbI 30J10-
Ta U cepebpa, caMOpOAHOE 30J10TO, MoauMeTabl. [IpuMepoM MoXeT
CNYXMTh YHHMKaNbHBIM pyagHOMarMaTvyeckKui ueHTp ThipHblay3 Ha
CeepHoM KaBkaze U HeCKOJBKO MEIKHUX MEETDIJD}K.HEHHH (Asryp,
Mapoxkxo u np.).
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Mecmopoxcdenus medu acCOLMMPYIOT CO LUTOKaMH H3BECTKOBO-
LUENOYHBIX I'PAaHOOMOPUTOB M KBAapLIEBBIX MOHLIOHWTOB, pacroJjiara-
I0TCSI B OPON€HHUYECKHX IMosAcax OKpauH KOHTHHEHTOB H opMHpOBa-
JIUCh OT ME3030MCKOTO [0 TPETUYHOro BpEMEHM BKITIOYHTENLHO. He-
fonblIOE YMCIO MENKUX MECTOPOXICHUM CBA3aHO C OKeaHHWYEeCKMMHU
OCTpOBHBIMM aAyramMu. Haubonee 3HauMTEeIBHBIE MEACHOCHBIE CKAPHBI
CBSI3aHbl C JIJapaMUUCKMMU MEOHOMOPPUPOBLIMU IJIYTOHAMM, BHE-
APHUBLIMMHUCHA B KapOoHaTHBIe nmopoAabl. st HUX XapakTepHO NJOMH-
HUPYIOLLICE pa3BUTHC IpaHaTa MpPU TNMOAYUHEHHBIX KOJIMYeCTBax IH-
POKCEHOB M THUIIOMOp(dHas accouualms: aHApaaUT-IHONCHI~MarHe-
THUT-TFéMaTUT C BbICOKUM COAEpXaHUEeM cyIbPUIoB.

B paHHIOIO CTaauIO Mpouecc MpoTeKan npu Temrieparype 500—
300°C. Ilo u3sBecTHsiKaM 0Opa30BBLIBAIUCH AHAPANUT, NUONCHUI, TMH-
PHUT, XaIbKONHUPHUT U MarHeTuT, a 1o HonoMuTaM — opcTepHT, cep-
NMCHTHUH, MAarHeTHT, XalbKONUPUT. B M3BECTKOBBIX CKapHaxX YyCTaAHOB-
NIeHa MMHepabHas 30HANBHOCTD: 3K30CKApHbl — BOJUIACTOHMT, Ipa-
HaT, reieHOepruT, OOPHUT, SHAOCKAPHbBI — AHOpPAAUT, reaeHOeprur,
XaNbKONMUPUT. PyaHbIe MUHEpa/bl OT/IATAJIMChL B TEYSHHE BCEro IMnpo-
Lecca ckapHoobpaszoBaHHs. B rpaHaTOBBIX 30HaX Pa3sBUThl MUPUT-
XaJIbKOITMPHUT-MarHETHTOBBIE PYIbl, B KOTOPHIX OTHOLIICHHME MUPHUTA K
XaJILKOIIUPHUTY Kosebnercst B nipenenax 1:2—5:1. B BonnacTOHHUTOBBIX
30Hax (GopMHpPOBaIUCh DOPHUT-XANLKOMUPUT-chAIEPUT-TCHHAHTHU-
ToBble pyabl. [lo3oHsasl cranus XapakrepusoBalach oOpa3oBaHHEM
TPEMOJINTA, AKTHHOJIMTA, KapOOHATOB, TANbKa, 3MMAOTA M XJIOPMTA.
MeneHOCHBIC CKAPHEBI HE UMEIOT CAMOCTOSITE/IbHOTO NMPOMBILIIEHHO-
ro 3Ha4yeHus. OOBIMHO OHM CNAraloT OTAENBHBIC 3aeXKH Ha MEeCTOpO-
XIOCHUIX T'MIpoTepManbHOro MmegHomnopdguposoro tuna. Kpucrmac,
Muwuen (Apusona, CIIA), Bunrxem (KOra, CILA), Caak 1 (Kazax-
crad), ToHwaHbKkoy (Kuraii).

Mecmopoxcdenus yunka U C6UHKA BCTPEYAIOTCS B CAMbIX pasHO-
ODpa3sHBIX FEONMOTMYCCKHUX CHTYAUMSAX M ACCOLMUPYIOT C UHTPY3USIMH
OT TPAaHOAMOPUTOB N0 JICMKOTPaHMUTOB, YAacTO MPUYPOYCHBI K rumna-
OUcCAIbHBIM IUITOKAM M AaikaM. B reoTeKTOHMYECKOM OTHOLUCHUM
oHU (BOPMHUPYIOTCSE B OONACTAX TCKTOHOMAIMATHYECKOH akKTHBMIa“
MM, 4 TAKKC HA 3aBeplUAOLMX CTANMSIX Pa3BUTHSA BHYTPHKOHTHHEH -
TaJIbHBIX OPON€HHBIX ITOSICOB M B 30HaX CYOOYKIIMM HA AKTUBHbLIX KOH-
TUHEHTANbHEBIX OKpauHax. OOMMKU YepTaMM MECTOPOXIACHUMU 3TOM
OOLIMPHOHN TPYNINE! ABISAIOTCS: rAJICHUT-cPaJICpUTOBLIM cocTaB, pas-
BUTHC OPYOCHCHHUS B 3K30CKApHAaX;, YETKMHU KOHTPOJIL MHHEpanusa-
LMK paspbIBHBIMM CTPYKTYpaMH; rnpeobnagaHue B CKaApHOBOM acco-
HMauMy nupokceHoB. Haubonee npUeMNCMbIM KpHUTEPUCM AJISI CHC-
TEMATHKHU JAHHBIX MECTOPOXIACHUM CINYXHUT CBsI3b UX C HHTPY3HUBHbI-
MM noponaMu. C 3TUX MO3ULIMKH MOXHO BBLACIUTDL HCThIPE THIA PYA-
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HBIX OOBEKTOB: DATONMTOBBINW, MAaJIbIX MHTPY3HM, NAHKOBBIM M yOa-
NEHHBIN (OT MHTPY3HH).

1. BaTonuTOoBBIM THN NMpeNCTaBNIeH MUHEpPATU30BaAaHHBIMU (Npo-
XWIKHA U BKPATUICHHOCTh) U3BECTKOBBIMU TeICHOSPIUTOBBIMU 3K30-
CKapHaMH B OpeoJie KPYIHBIX IUIYTOHOB JIEMKOKPaATOBBLIX I'PAHUTOB.
HM3BeCTHB MEJIKME MEeCTOpOXAEeHHUs, Hanpumep, MuHepan-KHuHr
(Kanudopuus, CIIA).

2. MecropoxieHHuss MalbIX MHTPY3UH XapaKTepU3YIOTCS acco-
LHalLlMe MapraHLUeBOro KIHHOMUPOKCEHA M rpaHaTa co chalcpUuToM
U raneHuToM. [lo Mepe ymaneHuss OT MHTPY3UM NMPOUCXOAUT CMEHA
rpaHaTa nMpoKceHoM, OyctaMmuToM M MpaMopoM. C rnybHHOM B cKap-
HaxX BO3pacTaeT KOMMYECTBO IpaHaTa U cdanepUTa U COKpallacTcs —
NMUPOKCEHAa M rajJieHuTa. B SHOOKOHTAKTHOM 30HE MHTPY3HH LUMPOKO
PasBMBAXOTCS POAOHMUTOBBLIC U IpaHAT-Be3YBHAHOBLIC XMWNLl. B nosn-
HIOI0O CKapHOBYIO CTaAHIO 0Opa3oBbIBANIMCH 3MUAOT, aMdubon, xno-
put. Pynoo6pazoanue nporexkano npu masneHusix 0,5—2,0 MIla u
temnepartypax 550—350°C u3 dmouaoB ¢ coleHOCcThI0 23,3 3kB%
NaCl. Cepa 3auMcTBOBaNIaCh U3 MarMaTU4YeCKUX MOPOA U U3 MOACTH-
napolux 3BanopuToB. [IpuMepsl MecTopoxxacHuit: Kapamasap (Cpen-
Has A3ug), CumamnaH (Mekcuka).

3. JalixoBBIM TUIT CBA3aH C MHTPY3UAMHU IpaHOOUOPHUTOBOIO M
PHOJHTOBOro cocrtasa. JaMkKu chayXHIM KaHajlaMHM (PHUILTpALUH
dmonaoB. B HX KOHTAaKTHBIX 30HaX 06pa30BbIBAJIMCH PAHHUE 3TMMAOT-
rpaHaT-0ycTaMHUT-NHMPOKCCHOBBIE CKapHbl. [1o3aHsAsA cTaausi BbIpasu-
Nach B TIOSBIIEHUH 00OrallleHHBIX MapraHUeM POOOHHUTA U WJIbBAUTAa,
amdubona u xmopura. IlIMpoko pacripocTpaHeHbl OKOJOPYNHBIE CE-
PULIMT-APTUIM3UTOBBIE U CEPULIMT-TONA30BbIe MeTaCOMATUTRLI. [1pu-
Mepsl MectopoxaeHuu: Tpenya (FOrocnapusi), AnteiH-TonkaH (¥Y3-
OeKMCTaH).

4. YpaneHHble OT MHTPY3HH MECTOPOXICHMS JIOKAIM3YIOTCS B
paslToOMHBIX, YaCTO HaJBHUIOBEIX cTpyKTypax. CKapHoBbIc Tesa B ¢op-
Me IUH3, THEe31 M XWUJ CNOXeHbl MOXaHCEHUTOM, rpaHaToM, OycTaMu-
TOM, BOJUTACTOHUTOM, KYMMHMHITOHUTOM, WJIbBAUTOM M XJIopuTOM. HUX
30HAJILHOCTL. B LeHTpe 3anexeil npeobnagaloT rpaHaTbl, 3aTEM TMH-
POKCEeHBI U garee Mpamop. PyaHble Tena — >XWabl, rHe3na, JIMH3b], B
BEpXHHMX FOPU30HTax oboralleHbl CBUHLOM, C TNYOMHOM CMCHSIIOTCS
LMHKOM M B KOPHEBBIX YAaCTAX MECTOPOXICHUMH — Menblo. [IpumMeprl
MecTopoxneHui: beH-ben (Ascrpanudg), Kamuoka (Anonus), Bepx-
Hee (Poccus, [Tpumopse).

Mecmoposcdenus onoséa. bonee 80% ONOBOHOCHBIX CKAPHOB
COCpeaOoTOUYCHO B PAHEPO30OHCKHMX CKIAOYaThIX IMOSICAX M CBSI3AHbI C
[MOCTOPOTeHHBIMH TpaHUTOMAAMU. POpPMHPOBAHHME MCCTOPOXIACHUU
NMPOMCXOOWJIO B KOHEYHbBIC CTAAHH PA3BUTHSA OPOrcHHYECKMX LIMKIIOB
SHCHAJIMYCCKMX AYT WJIM B aKTHBU3MPOBAHHBIX KpaToHax. KpynHbie
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MECTOPOXIACHUS 0Opa3yroTCs B MarMaTHYECKUX AYyraxX 30H CyONyKLHH
B CBSA3U CO CTAHOBJIEHHMEM TIpPAaHOOMOPUT-IPAHMTHBIX BYJIKAHO-
MJIYTOHWYSCKUX accouMvauui. PynHass MUHepanu3alus NeHeTHYECKH
CBSI3aHA CO CNEeUMATM3UPOBAHHBIMM Ha OJIOBO CHH- WU MOCTTEKTO-
HHUYCCKMMH LUEJTOYHBIMM IrPaHUTAMH WILMEHUTOBOIO psna.

Boigensior aBa TUMNa OJIOBOPYAHBIX CKADHOBBIX MECTOpPOXKIE-
HHU — MarHe3HaJibHbIM M M3BECTKOBBIM. MarHesvanbHbIH THII 0bpa-
3yeTCsl B TPU CTaauu. B TeyeHUe paHHEH, NMPOTEKABLUSH MPH yYacTHU
HEWUTpanbHLIX WU cnadolwenoyHbiX GoMaoB, 00pasyloTes WNHHENb,
nupokceH (daccaur), dopcrepur. Bo Bropyio onoBo-6opaTHYIO cTa-
NUI0 BO3HUKAKT (PIOTOIMHUT M OJIOBOCOASPXALUME MArHETUT U MarHe-
suanbHblc 6opaTel. [To3aHsIg KaccHTepUTOBAasI CTAAUS, XapaKTepU3YIO-
LIasicsl NMpoLccCaMy KMCIOTHOIO BLILLENAYMBAaHMS, COMPOBOXIAceTCH
pasJioXeHHeM DopaToB UM 0Opa3oBaHHEM KacCUTepUTa, daoodbapuTa H
CJIXOM0.
[Ipy hopMHpPOBAaHHM MarHe3HANbHBIX MECTOPOXIACHUN MHOrIa
B KOHLC NCPBOH CTAOMMU B Mpolecce CKapHOOOpa3oBaHMS IPOUCXO-
JHUT CMEHa MAarHe3uaJibHOINo MeTacoOMATO3a Ha KanblueBBIK. Bo3neii-
cTBUE OOraThiX KallbLIMEM, XKEJIC30M U KpeMHe3eMoM IIoHIOB Ha
MarHe3vasibHble CKapHb! NMPUBOAUT K MOSBICHHUIO OJIOBOCOAEpXallle-
ro aHAPaIUTA, MOHWXEHUIO TCMITepATYpPhl M BO3PAaCTAHHUIO KHCJIOTHO-
cri. B riosnHioio 0bpasylorcs XKene3o-MarHesnaibHbie anoMobopo-
CUJIMKATBI (AKCUHMUT, TypManuH) u aMmdubonsl. ['paHaThl 3aMellaloTcs
accolHalMcH MHHepaJoB U3 (NOoOpMUTa, KacCHMTEepHUTa, KBapua. 3a-
BeplUIacT mnpoliecc omnoxeHue cynbdunos. [lpumeprl MecTopoxne-
Huii: KnnuxuHckoe (3abatikanve), Knusnenn (Asctpanus). Ussecr-
KOBBIM THUI popMUpYeTCH B ABe cTaguu. B paHHIO BOZHMKAIOT OJIO-
BOCOACPXALUUE aHApPaIMT-BOJJIACTOHWUTOBLIC WJIM BE€3YBHAH-MarHe-
TUT-GNIOOPUTOBLIE MTOPOALl. B MO3oHIOIO cTaau0 00pa3yroTcs MUHE-
pansl bopa: naHOypHUT, KanbuebOpUT, JaTONHUT, AKCHHMT, TYPMAIUH H
rMmaBHOe MatainT. B HM3KoTeMneparypHoi obcTaHOBKE MOCHEOHUH
pacrnagaeTcsl Ha KACCHTEPUT, KaNbUUT M kBapl. [IpuMmepsr MecTOpOX-
neHuit: Ymkowkon (Kuprususa), MoitHa (Ascrpanus), Kyra (fAno-
HUs).

Mecmopoxcdenus 60pa acCOUMUPYIOT MUCKIIOYUTEIBHO C MarHe-
3MANbHBIMM CKAapHaMHM M CBsI3aHbl C MHTPY3HUSMH IPaHOOUOPUTOB H
rpaHUTOB, peXe MOHLIOHWUTOB, IMOPUTOB, CHEHUTOB. MuHepansl bopa
oOpa3yloTcsi B 3aKIIOYMTENBHYIO CTAalHI0 CKAapHOBOTO mpouecca U
MPCOCTABJCHLI IMTABHBIM 06pa3oM NaTONHMTOM, KOTOMTOM, JNIOABHUIH-
TOM, CYaHWTOM, allapuToM M (oobapuroMm. MecTtopoxaeHus 6opa
B ckapHax u3secTHbl B Poccum (Bepxnee, Ilpumopne), bonrapum,
Yexocnosakuu, CIIA, ®panuum, [lepy, Manaisznum M Apyrux crpa-
Hax.
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MEl OTMETWIM TOJIEKO HanboJiee 3HAYMTENbHBIE IPOMBILINICH-
Hble THIIBI MECTOPOXIEHHH IMONE3HBIX HCKONAeMBIX, 3alleTralolINX B
CKapHaX. DTHM CITHCKOM JaJieKo He HMCYepIbIBAeTCs MUHEPaNbHBIH
MOTEHIIUATT JAaHHOM IPYIINbl PYAHBIX 00pasoBaHMM. B CKapHLIX BCTpe-
4ajoTcsl, MOMMMO OTMEYEHHBIX, PYObl TUTaTHHBI (B DByliBenbackom
koMIUtekce), 3omota (Munac Xepauc, bpasunus; CyiioH, CeBepHas
Kopes), 6epwumus (Mayur Yaiinep, CIIA), nuobus (Kaisepwiryre,
Fepmanus), ypaHa u Topus (Mapu Kernun, ABcTpanus; Aseryp,
MapoKko U Ip.), rpadura (Bororon, Bocrounniit Casn; Manok, Ka-
Hama), XpusoTwi-acbecta u tanpka (OHoT, BoctouHnt CagH, Ma-
nok, Kanana; Jwuion, CIIIA) 1 MHOTUX APYIrMX BUAOB MMHEpPaNbHO-
IO ChIpBA.

CKAPHBI K PYbI

U3 aHaM3a MaTEpHAIOB IO MECTOPOXISHUSIM CKAPHOBOM IpyII-
MBI MOXKHO BBUAGTMUTH TPM THUNA B3AHMOOTHOLUEHHMH PYA M CKApHOB.

1. OHuM obpasylorcsd OZHOBPEMEHHO B TeUYCHUE COAMHOIO NCHETHU-
yeckoro mpouecca. Pynel BXOAST €CTECTBEHHBIM KOMIIOHCHTOM B
CKapHOBBIE accolMauru. B kayecTBe MPHUMEPOB YCJIOBHO MOXHO Ha-
3BATh TOJIBKO XeJle30pyaHble U GopHbIe MecTopoXaeHus. B aToMm cny-
gae pyAHble TeJla JOJDKHBI MOJHOCTHIO COBMANaTh C KOHTYPaMH pas-
BHUTHS CKApHOB. B mocneqHue roabl NosiBnsieTcs Bee OONbIUC JAHHBIX
O TOM, YTO MArHeTHTOBBIC TElla, ACCOLMHPYIOLUUE CO CKAPHAMH,
NIPEeNCTARIAIOT o000 3MUreHeTHYeCKOoe BHEIPEHUE PYAHOTO pacruia-
Ba M CBA3aHbl C NOCHETHKMM CIOXHBIMH MaparcHeTUYSCKUMM CBsI3si-
Mu. U pyasl ¥4 cKapHBI — MPOAYKTHI JESITEIbHOCTH OAHOW U TOH Xe
MarMbl FpAHOJAMOPHTOBOIO MIIM CMEHUTOBOTO COCTaBa (MECTOPOXKAe-
Hue Jlako, Yunu) (puc. 22).

2. OpyneHeHHe HEMOCPEACTECHHO CMEHSICT CKAPHOOOpasoBaHHe.
Pynrl 3aHMMalOT YacTh 00beMa ckapHoB. [IpuMepaMu MOTYT CAYXUTh
HEKOTOphIE 3aJeXH MarHeTuTa, OoparoB M KACCHUTEPUTA.

3. HanoxeHHOE OpylJeHEHHE CBSI3aHO C IpOHECCaMM MMO3IHEH
GbMoUAHO-BOAHOM CTaouu ckKapHooGpasosaHus. Takum crniocobom
dopmupyeTcs GONBIIMHCTBO MECTOPOXIASHMH 3Toi rpynnbl. B maH-
HOM cliy4yae pyOHBIC Telia JOKATU3YIOTCSA B CKapHaX TOJIbKO MPH YCNO-
BHHM, €CIT4 IMOCNENHHE IO CTPYKTYPHBIM M NETPOPUIHYCCKUM XapaK-
TepUCTHKAM GNaronpUsSTCTBYIOT 3TOMY npoueccy. OTMeyaloTCs CaMbie
pa3HooOpa3Hble BADUAHTHI NMOJ0OGHBIX B3AHMOOTHOLUEHHH — OT MOJI-
HOIO COBMANEHH PYAHBIX M CKADHOBBIX TS/l IO HMX pa3Ac/ibHOTIO 3ale-
raHus.

Taxum obpazoM, ckapHOooDpazoBaHUE HE CBS3aHO FCHETHYECKH
¢ pyaooOpa3zoBaHHMEM. DTO ABa He3aBUCHMBIX NapalUie/ibHbIX MpoLec-
ca, MepeceKaloUMXcss B HEKOTOPEIX FeoloruyYeckmux curyaumsix. Ha
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Puc. 22. CxeMa reoJIoOrH4eckoro crpoeHMsa MectopoxaeHud Jlako (no I'.P.®@yuiepy
H Ip.).

| — aUTIOBHANBHEIE W HCMHBHANBHBIE COBpEMEHHBIC OTIIOXEHHA, 2-4 —
TUTeHCTOlIEHOBRIE O6pa30BaHMA: 2 — NeIHKKOBEIEe OTIOXEeHH, 3 — OTIOXKEeHHS TepMATBH BIX
MCTOMHMKOB, 4 — YYacTKWM THOPOTEPpMATbHOM3MEHEHHBIX MOpoOHd, 5 — YETBEPTHYHEIC
ahdyauBHEIe 06pa3oBaHMs OCHOBHOIO cocTaea, 6 — pyaHsie Tena (I — Jlako Ciop, IT —
Jlako Hopre, I1II — Popamoc Herpoc, IV — Can-Bucente baxo, V — Can-Bucenre
Anwro), 7 — cepus Jlako, 8 — dopmauua Ansroc-ae-ITHKO BepXHETPETHYHOTO BO3pacTa,
UTHUMODHTHI, 9 — ByNIKaHW4eckMH Kpatep, 10 — TrpaHHIEBI JIaBOBBIX TOTOKOB, 11 —
IpaHULE! pacnpocTpaHeHHA PYXHOro OoGIOMOYHOIO MarepMana, 12 — JIHTOMOTHYECKHE
KOHTAKThI, 13 — aneMeHTHI 3aneraHus, 14 — paamoMm
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TUIl 1 MaclITabel pyoIHOW MHUHEpaNU3aLMH oMNpencisionice BIUsIHUE
OKa3bIBAIOT: META/JIONeHHMYECKasl CrieluManuM3aluys MarMaTHYecKux
KOMIUIEKCOB (Meb B MOHLIOHHTaX, OJTOBO B rPAHUTOMOAX U Ap.); 3BO-
NIOLMSA pYIHO-MarMaTU4ecKMX LIeHTpoB (MonubaeH, Bonbdpam, Mno-
IAMETAIbl B LIEHTpaxX rpaHUMTOMOHOTO MarMaTU3Ma), pyaHas U Me-
TAUIOTCHMYEeCcKasl Crneluranu3alis NMpOBUMHLUMKA, PAaMOHOB M TNOJCH;
perMoHaNbHBIe reoAMHaMuyeckue obcraHoBkM. ObpaszoBaHME cKap-
HOB KaK NpaBWIO TipenluecTByeT QOPMHUPOBAHHUIO Py U B psiie cny-
Yyaep co3naeT ONaronpHATHYIO JUTonoro-dauuanbHyro, neTpodusy-
4ECKY10, CTPYKTYPHVIO M MHHEPAJIOro-reoOXMMHUYECKYID OOCTAHOBKY.
HMHorpa MarmMaTMyeckuc pacnyiaBbl Mo NMYyTU ABMXEHUS B KOPOBOM
cpele aCCMMWIMPYIOT paHee BO3HUKLINE PYOHbIC HAKOIUICHHMSI U AHO-
ManbHblC KOHLUEHTPALUH MNMOJIC3HBIX 3JIEMEHTOB B noponae, oborawas
HUMH cKapHoobpasywoluue $raioMabl.

I'naBa 9. AnsOUTHTOBBIE B Ipeii3eHOBbIE
MEeCTOPOXIeHU s

ANbOMTUTBI U TPEU3CHBI NPEACTABIAIOT CODOH LICNOYHbLIC MCTa-
COMAaTHUThI, 00pa3sOBaAHHBIC [MOCTMArMaTHYECKMMU WIXM MeTaMopduye-
CKMUMH ITHCBMATONHTO-THAPOTECPpMANbHBIMHM dmouagamMu. Ux odneam-
HSeT OOLUHOCTb MPOMCXOXASHHUSI, TJOKAIU3ALUMH U HCTOYHUKA BCLIC-
cTBa. OBbLIYHO 30HBI ANLOMTU3ALMM U TPEH3CHU3ALMUU PA3BHBAIOTCS B
ANMUKaJIbHBIX YaCTAX MACCUBOB KHUCNBIX U LWETOYHBIX runadbuccanbHbIX
M3BEPXCHHBIX Topon,. @opMHUpPOBAHHME 3THX METACOMATHTOB HAYANIOCh
C TIOABJIEHHMEM Ha HalleH mnjaHere OOJbLIMX MAacc rpaHUTOMAOB (2,5
MJIPJ JIET) ¥ BO3PaCTaNO BIUIOTH 0O KMMMEPUHCKOTO BPEMCHHU. 3aTeM
YCTAHOBUJICA PAaBHOMEPHBIK NMpUpocT ux obbemMoB. MHTpY3UBHBIC
KOMIUJIEKCHI, C KOTOPbIMHM CBSI3aHBI aJIL,OMTUTBI U IPeU3EHbBI SIBASIOTCS
TUTTOMOPMHBIMH 0Opa30BAHUAMH, MAPKHUPYIOLIMMHM OIpPEOCCHHBIC
rcogMHaMHU4YECKHME OOCTAHOBKH: 30HEI CTOTKHOBEHHS! KOHTHUHCHTA I b-
HBIX JIMTOCQEPHBIX IUIMT, 3aKIIOYMUTE/IbHBIC CTAIHU Pa3BUTHUS OpO-
PCHHBIX TMOSICOB; MarMaTH4YECKHEe OYTH AKTHBHBIX OKPAMH KOHTHHCH-
TANbHBIX IUIHT; 30HbI TMYOMHHLIX PasJIOMOB H COMYTCTBYIOLIHX WM
PUPTOBBIX CUCTEM; OONIACTH AKTHBU3ALMH APCBHUX ruiatdhopM.

PnougHbIe NOTOKH, PUIBTPYACH YCPE3 IPAHUTHl HOPMAJILHOM! H
MOBBILIEHHOH LIENIOYHOCTH M INPOCTO LUCNOYHBIE TOPOADl, ANbOUTH-
3UPYIOT anUKalbHbIe YACTH HHTPY3HM, OCOOCHHO WHTCHCUBHO BbI-
CTYIBI M ano®u3kl, 4 U30BITOK KaJlMsl BLIHOCST U CBS3LIBAIOT B IPeii-
3eHaX, KOTOpPbIC HAKANIMBAKTCS Ha TPaHULAX aNbOMTH3MPOBAHHLIX
rPaHUTOUAOB C BMELIAIOLIMMH MOPOAAMM M CpedH NMOCICAHHUX. DTH
MMOTOKM OCODEHHO aKTHBHO BLILIENAYMBAKOT U3 TIOPOA MHOIMC METaJl-
JIbl, KOTOpbLIE 3aT€M B METACOMAaTUTAX 00pa3syioT aHOMAaNbHbIE BIJIOTh
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0O PYAHDLIX KOHUCHTpauuu. TakuMyu TUNMOMOP(MHBIMU 3J€EMECHTAMMU
5151 AILONTHTOB SIBNSIIOTCSI UWMPKOH M, HHOOUIA, TOPUWA, a o1 rpeiie-
‘HOB: BCPUNNMIL, TUTHIA, 0JIOBO U Bobppam. O MacluTabax NPOLIECCOB
BBILUCIAYMBAHHMS M BIHOCA 3JICMCHTOB MOXHO CYAMUTDb, HANIpPUMED, MO
noseacHMIO onosa (no B.JI. bapcykosy). B Heu3aMeHEeHHBIX rpaHHUTax ero
COACPXKAHUC COCTARNSET 26 I/T, IpH 5TOM B 6HoTHTEe — 200—300 r/T; B
30HC BbIHOCA 4—3 /T, a B 06pa3’oBaBlUEMCS 306Ch MYCKOBUTE — 20—
30 r/T. YCTAHOBICHO, YTO MO MEpPC YCHUICHUs OBuIel LIENOYHOCTH
npouecca 0obeM WbOUTUIUPOBAHHBIX MOPOJ BO3PACTAET, a B rpeiise-
HU3MPOBAHHBIX MagaeT. B ¢Bs1an ¢ atuM B nopone oOLIYHO BeTpeya-
I0TCsI TPEH3eHbl 0¢3 AILOUTUTOB M HA0BOPOT WILGHUTHTEI Ge3 rpeiise-
HOB.

Quzuko-xumuueckue ycaosus 06pazosarius. BosaeiicTsue ropsiymx
MOCTMArMaTHYECKHUX PACTBOPOB HA MHTPY3MBHBLIE NMOPOAbI NMPHUBOAM-
N0 K PA3BHTHIO NPOLCCCOB KAJIMEBONO METACOMaTO3a (PAHHSS MUKPO-
KIMHU3ALMS) B SIACPHBIX YACTAX MACCHMBOB B ODCTAHOBKE MOBbILLIEH-
HOro JaplneHus. B 3TuX Xe MHTPY3UsIX BAONDL BEpXHEH nepudepuye-
CKOH YaCTH MACCHBOB B YC/IOBUSIX NAACHUSI AABNEHUS NPOTEKANA PaH-
Hsisl anbLOMTH3ALUSL.

Ha ¢done nancHust reMnepatypsi ¢ 620 o 450°C ¢ Bo3spacTalo-
LLCH KUCIOTHOCTH PACTBOPA NMPOUCXOANUNA CMEHA PAHHETO KAJTMEBOIO
MCTACOMATO3d HATPUCBLIM. B yCnoBHSIX MAKCUMANBHOM KUCJIOTHOCTH,
HACTYNABWICKH B MOMCHT Ticpexoaa (PIIOMAA U3 HAOKPUTHUCCKOTrO
(MHCBMATONIMTOBOTO) B FTMAPOTEPMATILHOE COCTOSHUE, MPOTEKAIA CTa-
AMsI TPCHUBCHU3ALMMK. BbiCOKas KUMCNOTHOCTL Oblna 0OyCnoBaeHa Mo-
SIBNCHUCM CBODOAHBIX KMCBIX QHUOHHLIX KOMINIOHEHTORB B PC3YALTATE
AMCCOLUHALMM HECYCTOMUYMBLIX ALUMAO-KOMIUICKCOB IPW TIOSIBNCGHUH
KHAKOM BOAHOH a3bl. B ycnosusix BhICOKOM aKTHMBHOCTH (Topa U
bopa u3 nMopon BLIHOCUIUCH LUCIOYH, WIIOMHUHUI U MHOTUE 3JICMCH-
Toi-npuMecu. [lo Mepe HakonneHus wenoucit U ganbLHelLIero naae-
HUsI TCMTICPATYPbl KHCJIOTHOCTD PACTBOPA MOHMXAJIACH W MOJ ¢ro BO3-
ACHCTBUEM TMPOUCXOAMNU MEJIKOMACLUTAOHBIE BBIACICHUS IMO3MHHX
abOUTA ¥ 3aTeM MHMKPOKJIMHA.

Mbl YK€ OTMETHIH NPU PACCMOTPCHUM Haubosiee paHHUX NO34-
HC- ¥ MOCTMArMaTH4YeCKMX 00Opa3oBaHMM (NCrMaTUTOBBIX, CKAPHOBBIX
U Ap.), YTO OJIS1 HUX XAPAKTCPHBI TONBKO METACOMATHYCCKHE PYIHBIE
Teaa. Tlepsbie XUIbl 3aMOMHCHUS NOSIBISIIOTCS JIMIUL B CBI3M C rpeid-
3CHAMH M ¢ MOCACAYHLWHMMH FTHAPOTEPMAIbHbIMU (hOPMALMIMHU. BTO
CBSI3AHO C TCM, YTO MMEHHO B JAaHHbLIM MOMCHT 3BOMIOUMU DAOHI-
HOH CHCTCMDLI JABJCHUE PACTBOPOB JOCTHIAET KPUTHYCCKOM BEITMYU-
HbI, JOCTATOYHOM U151 PACKPBITHS XWIbHBIX TPELUMH, T.€. NIPCBbILLIAID-
LICC AABACHHUC rUApOpaspbiBa. XPOHONOTHYCCKY TPAHMLIA MEXIY YHC-
TO MCTACOMATHUYECCKMM U KOMOMHUPOBAHHBIM METACOMATHYECKH-CEK-
PCUMOHHbIM OTJOXEHHEM MHUHCPAIOB TOYHO COBMAJACT ¢ MOMEHTOM



CMEHB! LIEeJJOYHOIo METAcoMaTo3a KWUCJOTHLIM BhIUICTAaYHMBaHHUCM.
TakuM obpasom, I GOpMHPOBAHMS TPEeH3CHOB HEOOXOAUMO HaJIM-
YHE OTKPBITHIX WIH OTKPbIBAIOLUHUXCS TPELIUH H MPHUCYTCTBHE IreTepoO-
dazHoro cybkpuruyeckoro cocrogHusi dmouna. ObpasoBaHHE TIO-
CIceOogHero MPOMCXOOINUIIO B YCJIOBHMSAX NOBBILUCHHOIO NABJICHHA B 34-
KphiTOM cucTeMe. CHATHE DAaBJICHMS] NPHUBOAWUIO K rPaBUTALMOHHOM
cemapauyy M YaCTHYHOM KoHaeHcauuu dnouaa. B pesynsraTe obpa-
30BbIBaNIach raszopasi ¢asza, oboralieHHas KMCIOTHBIMH KOMIIOHEHTAa-
mu (CO,, HCI, HF, SO,, H,S), n menoysas ocTaTouHas XHIKOCTS,
conepxaitias SiO,, NaCl, KCI, NaOH, KOH u coeavHeHust TpyaHo-
PAcTBOPMMBIX METAILIOB.

CornacHo JaHHBIM HM3YYEeHUS Ira30BO-XMIKHMX BKIIOUYCHUM B MH-
Hepayax rpei3eHOB YCTAHOBJIIEHO, YTO B UX 0Opa30BaHMM y4acTBOBa-
A HaTpUH-KanUH-xXI0op-yriekucnoTHele ¢monasbl. [Ipy 3TOM KOH-
LIeHTpallMa HATpHs ObUia B HECKOJIBKO pa3 fOonmluas, Yyem Kanus, a
COOCpXKaHHC BCCX OPYTHX NEMEHTOB TMOMMMO OTMCHCHHLIX BLIWIS
NPUMEPHO Ha ABa MOpsSAKa MEHLLIE CYMMBl TTaBHBIX KOMIIOHEHTOB.
Tunuyen dmoun “NaCIl-CO,-H,0”, ajia KoToporo BO3MOXHO cyllie-
CTBOBaHHe rerepoda3HOr0 paBHOBECHS “ra3-XuaKocTh” BO BCEM IHa-
nazoHe PT ycmoBuii rHapoTepMaTbHOTO MHHepaiooOpasoBaHHus. B
KaXAVIO CTAAHIO 3TOTO Npolecca B CBsI3M C NMaAeHUEeM TeMNepaTyphl U
NAaBJICHHUS MPOUCXOAWUJIO TIOHMXCHHUE KOHLEHTPAaUHM YIJICKHCIOTHI U
xnopunoB. OOHOM H3 BO3MOXHBIX MPUYUH MOJOOHOIO SIBNCHUSA —
cMeluIMBaHMEe MarMaTH4YeCKMX M METEOPHBIX BOA. KHCIOTHOCTH
dnounos, nocTaToyHas Ans obpazoBaHUs IPeH3eHOB M rMApPOTCpMa-
NUTOB, 0Opa3yeTcs pacTBOpaMM, BO3HHMKAIOLIMMH NPU KOHACHCAUMWH
razopou ¢a3bl Ha CTeHKaX pacKpBITBHIX TPELUMH.

B skcnepuMmenTanbHbiX yenosuax [L.Il.3apaiickuM nonydeHsl
MEeTacoMaTH4YeCKye KONOHKM IpeiseHoB, Onu3kue K HabmonacMbIiM
Ha NMpUpoaHLIX obbekrax. 1. KBapu-ronasosasi nojiydeHa INpH BO3-
neiicTBMM Ha neikorpanMt pactsopa 1,0 M HF + [SiO,] + [AL,O,]
npyu temneparype 500°C, masnenun 1,0 MIla B Tedenue 336 yacos.
PacTBop ObLT HACBILIEH KPEeMHE3EeMOM U IMTMHO3eMoM. 2. KBapll-myc-
KoBUTOBasl pauusi obpasyercs BBeaeHueM B pactsop KF (107 M) B
nuanasoHe remneparyp 600—300°C. 3. Ksapuesble rpeH3eHbI BO3HHM-
KalOT TAKKE IO JISHKOrpaHUTaM IIPM CeAYIOUWUX YCIOBUAX KCTICPH-
meHTa: pactBop 0,08 M HF macenuen SiO, + AL,O,, Temneparypa
400°C, pasnenue 1 MI]a.

['pelizeHoBEIe MecTopoXaeHUA GOpMUpPYIOTCS Ha rybuHax 5—1
KM, 4YTO COOTBETCTBYET JIMTOCTaTM4YeckKoMy aamyieHHio 130—6 MIla;
TeMMnepaTypHbIi rpagueHT Ha 100 M BepTHMKaNbHOIO paspesa COCTaB-
nsieT BHavane npouecca 20—5°C, a B koHuUe — 2,5°C. KoHUeHTpauus
pyooHocHoro duonaa rmocnexoBaTenbHo cHkaercs ot 460 xo 100 r
Hafkr H,0.

118



Anvbumumoegbsie mecmopoxcoenus TPENCTABNAIOT coboii Tena W
30HBI, CIOXEHHEIE anbOUTUTAMU — NEeHKOKpaTOBLIMH MOpOJaMH, B
KOTOpbIX Ha (pOHE MEIKO3CPHUCTOM OCHOBHOM albOMTUTOBOII MacChl
OTMEYAlOTCs MOp(PHUPOBLIE BbIOCNECHUS KBaplla U MUKpPOK/IMHA, a TaK-
Xe cnwoa, wenodyHoro aMgubona, pexe nupokceHa. B 3Tux Tenax
BBIACJIAIOTCS YHYACTKHM C MPOMbBIULIEHHbIMM KOHUSHTPALMsIMHU PEOKHX,
peaKo3eMeNbHbIX U YPAHOBBIX 3JIeMEHTOB. BhloensiioT ABa TUNa Me-
CTOPOXIACHUM: 1) B CBSI3M C MHTPY3HUBHBIMH MaccuBaMH, 2) 6¢3 cBA3H
C MarMaTH4YeCKMMM KOMILUICKCaMH.

[lepBpifi TMN NOKANTU30BaH B MeTacoOMaTHYeCKH IiepepaboTaH-
HBIX KyIonax U anodus3aX MAacCHBOB HOPMAaJIbHBIX M CYOLIECNOYHEBIX
rpaHuTOB. B pesynbraTte 06pasylorcs WUITOKOOOpa3sHbIE Macchl MUHE-
PATU30OBAHHBIX aNbOMTUIUPOBAHHBIX MOpPoAd (MHOTrAAa MX HA3bIBAKOT
AMHUCUEHHUTAMM), NNOIAb KOTOPLIX B FTOPU30HTANBHOM CE4YEeHHHU 10C-
TUraeT HECKOJIbKMX KBaJpPAaTHBIX KHWIOMETPOB, a NMPOTSKECHHOCTh Ha
rnyouny — 600 M. B U3BMEHEHHBIX MaTEPHHCKUX OHOTUTOBLIX TPaHM-
TOMAAX HabmoaaeTcst cneayiollas NpUMepHasi BepTHKANbHasI METaco-
MATHYCCKASl 30HANIBHOCTh (CHM3Y-BBEpX): HCM3MEHEHHasl Topoaa —
NOSIB/IEHUE MYCKOBUTa — aNbOMTH3UPOBAaHHAS Nopoa — ansOUTUT —
rpevseH. [lo HOpMaIbHBIM rpaHMTaAM pPa3BMBAIOTCSI MYCKOBMT-MHK-
POK/IMH-KBApLUEBO-ATbOUTHTOBLIC TIOPOAbl ¢ DEepULUTHEBBIM OPYACHE-
HHUEM, 2 M0 CYOLIC/IOYHBIM MrpaHHTaM: |) TMTHOHHUT-MHKPOKJIHH-KBap-
LeBO-a1b0UTOBLIE METACOMATHTSHI C JIMTUEBLIMU, HUOOMEBBIMH U TAH-
TANOBBIMKM PYOAMH U 2} OMOTUT-KBAPUCBO-AIBOMTUTOBBLIC MOPOALI C
UHPKOHHEM, HHOBUEM WU UTTPHUEBLIMH PCOKMMH 3eMMSIMH. [Ipumeps
MecTOpOXHeHUst HHobus — Kadda (Hurepus).

Bropoii TUIT HC UMEEeT YCTAHOBNEHHBIX CBA3¢H ¢ MArMaTHYECKHM -
MU Komniekcamu. OH pasBUT BAOJIb 30H PErWOHAJIBHBIX ITYOHMHHBIX
Pa3/ioOMOB, PacCeKallUUX KPUCTAUIMYECKUMM (DYHIOAMEHT OpEeBHHX
nratdopM M MMEET JNUHCHHBIC ceKyllue (GopMbl PYAOHOCHBIX TEN
(puc. 23). CywiecTByeT ABC TOYKH 3PCHMS Ha NPOUCXOXACHUE ITHUX
anbOuTHTOB. ONHM CYUTAIOT, YTO OHM TMPEACTaBIAIOT cobol mponyk-
Thbl AESTEALHOCTH (PNIOMAORB, MPOU3BOIHBIX CKPBITBIX Ha INIybHHE HH-
TPY3UBHBIX MaccHUBOB. JIpyrve HcclenaoBaTenu APCANONaralor MeTa-
MOpdOreHHYIO NpHpoay pacTBOpoB. B 3TOM ciaywyae B HX cocTaBe
BIOJIHE MOABMXHBIM MOBeXcHHMeM obnamanu BOHA, YTJIEKMCIOTA,
KpeMHe3eM K uienodu. C yMCHBLUCHMEM TEMICpPaTyphbl M JaBACHUS
MPOMCXOAWIT pachnal KOMIUICKCHBIX COCHMHEHUH H AMCCOUMaLMs
CHWIbHBIX KucnoT. B pesynbTare B3aMMOACHCTBUSI paCTBOPOB CTANMHU
PaHHEro KanueBOro METACOMATO33 C BMEIIAIOIIMMU NOpOJaMK CHH-
Xanach lUEJIOYHOCTb pAacTBOPA, YBEIWYMBAIACh aKTHBHOCTH CHAOBIX
OCHOBIHMH M NPOMCXOAHIA CMCHA KAJIMCBOrO METAcCOMAaTO3a HaTpUC-
BbiM. BpLAC/NSiIOT TPH FIABHBIC pYAHbLIE MCTACOMaTH4YCCKHC (opMa-
umup: 1) kanuesass (MMKPOKIMHOBASI) ¢ ODepMUIMEBBIMH pydaMu; 2)
KaTUHATpoBast (AUIbOUT-MUKPOKITHHOBAS) C TAHTAN-HHUOBHEBbBIM OpY-
geHeHHeM; 3) HaTpoBasi (3rupHH-pubexHTOBas H 3MUIOT-XIOPUTO-
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Puc. 23. I'eonornyeckuii paspes MeCTOPOXKIEHUA YPAHOHOCHBIX aNbBHTHTOBR (110
A.H.benestesy 1 ap.).

I — OT/IIOXEHHA ocamovyHOIO vexna, 2 — MILOMTHTHEI, 3 — CHEHHMTONOILOOHLIC
[TOPOMEI, 4 — rpaHHTBLI H MHUTMAaTHTLI, 5 — rHe#chl, 6 — I'napubli pavioM. 7 — onepsionme
pa3pbiBHble HapylueHUA, 8 — ypaHOHOCHBIE aNBOUTHTEL, 9 — crenelh Katakiasa nopoju
B bautax, 10 — KOHTYpPBI 30HB! 1TOBBIIIEHHBIX 3HAYEHHH TOPUCTOCTH H NPOHUILEMOCTH
rnmopon, 11 — HanparieHHe IBHKEHUA TMOPOTEPMATLHLIX PACTBOPOB



Basl) ¢ ypaHOBOH MUHepanusauuel. [1o my6uHHOCTH hOpMUpPOBAHKS
PYAOHOCHBLIC MCTACOMATHUTBI PACIpPEAeNsIIOT s chaeayomuM obpasoM:
Kanuepblc — 8—10 KM, KaTMHATPOBBIE — 6—8 KM U HATPOBLIE — 4—
6 KM. B nMHEHHBIX aNbOMTHTAX CKOHLIEHTPUPOBAHB! CYLLECTBECHHBIE
3anmacel YpaHa, TOpUsi U OCSpWINMsi, B MEHBIUCH CTEeNeHM TaHTaja,
HHOOMSI M PECAKUX 3eMeNb.

Ipeizenosoie mecmoposcoenus GOpMUPYIOTCSI B ANTUKATIbHBIX Bbl-
CTYMAaX FPAHUTHLIX MACCUBOB W B (UTKOMOCHIMKATHBIX MOPOAAX, Pexe
1B OCHOBHBIX M KapOOHATHLIX nopomax MX Kposau (puc. 24). I'peiiszen
npeacTasasieT cobol arperat cnoibl (MYCKOBUT, OMOTHT, LIMHHBAIb-
AMT) U KBAapLa ¢ NPUMECHIO TYPMAUIHHA, TONA3a, (GAIOOPUTA U COMPO-
BOXAAQIOWUX HX PYAHBIX MMHEPAJIOB (KACCUTEPUTA, BOJIbGPpaMMTA,
MoONHOAeHWTA, Bepunia, TUTHEBLIX caoa). BLioensiior 3800~ U 3K30r-
pcrscHbl. Ha monw sHporpeiszeHos npuxoautcs bonee 80% obbema
3THUX MCTACOMATHUTOB. OHM CNATAKOT LWITOKM M XWUNbl M Pa3BUBAKOTCS
Ha 300—500 M BraySb OT KpPOBIM MaccHBa. DK30rpei3cHbl 06pasyioT
LUTOKBEPKH, PACNPOCTPAHAIOWMECS 1o BepTUKaau ao 1500 M oT KoH-
TAKTA HHTPY3UH. |

[IpMBHOC pYyAHBIX 3NCMCHTOB M (POPMUPOBAHME MECTOPOXKIC-
HUH NPOUCXONMJIM B KOHLE MJIMTCNLHOIO M NpEepbIBUCTOrO Npouecca
rpeU3cHOOOPA30OBAHHUS, CHHXPOHHO ¢ PA3BUTHCM PYAOKOHTPONUPYIO-
LUMX CTPYKTYP.

Pasnu4YHbIMU aBTOpPaMM BbIOCISIIOT OT 8 10 13 ctanuit pyaoo6pa-
soBaHus. [To [I.PyHAKBHCTY MX MOXHO OOBCIMHUTDL B TPH rpynnel: 1)
PAHHIOW — OTJATAIOTCSI MUHCpAIbl MOMbaeHA, BoibdpaMa U 0OJIoBa;
2) CPCAHIOID — BBIACASIIOTCSI MMHCPAILI TAHTANA, HHOGMSI, BepHIIHs
W AUTHUSE M 3) MO3AHIOK — obpasoBaHUe cyabpuIoB, GAKOPHTA U
KapOoHaToB. Ha MCCTOpPOXACHMSIX YCTAHOBACHDBI MHTPApPYAHbLIC Aaii-
KU rpa”HUT-amauToB. C rpeiiseHaMu CBSI3aHbI MCCTOPOXACHMSI OJIOBA
(KaccuTepur), Bojbdpama (BonbOpaMHT), TUTHS (TUTHEBBIE CNIOABI),
Oepuanus (B rpeM3cHax: CHJIMKATHBIX — Oepuii; KapboOHaTHBIX —
(peHaKHUT, OEPTPAHANUT U TCABLBUH, MO OCHOBHLIM MOPOOAM — XPH30-
Gepunn v u3ympyn). O6bIYHO MECTOPOXKACHMSI KOMIIEKCHBIC: OJIOBO-
BOALppaMOBBIC, BOAL(PPAM-MONUMOGACHOBBIE, MOAUOACH -6epUIHE-
BbIC, JIMTUCBO-OCpUINMEBLIE U BONbGppaM-MONUOACH-6epUNTHUEBDIC.
Kak npaBuno, MecTOpoXACHHUsI GoraThie, HO 3aMachl peaKo ObIBAIOT
3HAYUTCIILHBIMU.

I'naBa 10. I'maporepmanbHbie MeCTOPOKAEHUSA

[ MaopoTepManibHBLIC MECTOPOXIACHMSI NPEACTABISIOT cob0l Tpo-
MBILUJCHHBIC MMWHCPAIbHLIC CKOTJEHMS, CO3OAHHbLIC LHPKYJIHPYIO-
LWIMMH MO MOBEPXHOCTLIO 3CMJIH ropsiiMMH, O0OOMLUECHHBIMH NOJC3-
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Puc. 24. CxemaTH4YecKMit NMpOROJILHBIM INCONIOIMMECKM pa3spes AKMaTayckoro
rPAHMTHOTO [LIYTOHA [0 O006IIEHHLIM TCOJIOrHYCCKHM, TIeOJIOro-pasBe/loYHbIM W
reopusvuecKkMM JtaHHaM (o B.A JKapukosy u I'.T1.3apaickomy).

! — KpYNMHO3¢pHHCTRIE TPaHUTLI | asbl, 2 — cpente- H MEIKOSCPHHCTHIC TPAHHTDI
daz Il u IlI, 3 — TeppureHHblc H BYJKAHOICHHBLIC BMellAOUIMEe 1TOPOILI, & —
KPHCTAUTHYECKHE NOPO/bl jJloKeMOpHHcKoro dhwijlaMenTa, 5 — pyiluble Teaa, 6 —
KOHTAKTOBBIE POIOBHKH

HBIMHM KOMIMIOHCHTAMM ra30BO-XUAKUMH pacTBopaMU. OHU BO3HUKa-
A HA NPOTSKEHUH BCEHM MCTOPHM Pa3BUTHUsI 3CMHOW KOpPb! OT PaHHC-
ro apxesi 10 HalUMX AHEH BKIKYUTENbLHO. K COBpEMCHHBIM aHaIoram
NaNCOTHAPOTEPMANIBHBIX CUCTEM OTHOCSITCS: 3KCTaJIsiHOHHLIC Npo-
LieCChl CPEAMHHO-0OKeaHWYEeCKHX XpcOToB; hyMaponbHbic Boabl Kam-
yatku (YayH-T'eizepHas cucrema), Ansicku (JlonuHa gecsitm Thicsy
ObIMOB), YMNH M OpYyrUX PErHOHOB; MHHCPANTU30BAHHBIC HCTOYHMKH
KpacHoro Mops, nonyocrposa YenekeH (Kacnuiickoe mope), Kx-
HoM KanugopHuM M Apyrux TeppuTOpPUi.

CBsA3b M'MApPOTCPMAJIbHBIX MECTOPOXIACHUH ¢ MarMaTHUYCGCKMMHU
rnopoaaMHd MoxeT ObITb: 1) reHeTH4YecKO# (IJIYTOHONGHHOC OpY/ICHE-
HUC); NaparcHeTHYecKOoM (XapakKTCpHO AJIsl BYJKAHOTCHHBIX 0Opaso-
BAHWUI), areHETHYeCKasi — MCCTOPOXICHMWSI U MHTPY3MM obOpasoBa-
JIUCH B PasNr4YHbIC 3MOXH;, aMarMaTHYCCKasi — OTCYTCTBYIOT BUAUMDIC
cBi3M. Ha MeEcTOpOXIOCHMAX BLIAECNSIIOT TPM THUIA AACK: AOPYIAHBIC,
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MHTPAapyAHBIC W MOCTpyAHble. Yalue Bcero cHayvana GopMHpYyIOTCA
JaWKH KHMCJIOIO COCTaBa, a 3aTeM OCHOBHOTO.

TMOPOTEPMAJIBHBIE U3MEHEHHA BMELAIOIIMUX NMOPO U
OPYINEHEHHE

B Teyenue BpeMeHHM GYHKUMOHHUPOBAHHUS THIPOTEPMAalbHOM
CHCTEMBbI MPOUCXOAUT 3aNa3iblBaHUE PYHOOTIOXEHMS OTHOCUTEILHO
METACOMATHYCCKUX MpeobpazoBaHUil BMelIAOWMX nopon. Jdaurens-
HOCTb €TI0 OLICHUBAETCS B AECIATKH—COTHM THICSY JIET, COMOCTABUMBIX
C IJTMTENbHOCTBIO CTAOUM pyAHOIo npouecca. B mansHeiilleM o cra-
AHWEH TMIPOTEPMAaNbHOrO MHHepanoobpaszoBaHHs OyaeM INOHHMAaTh
4acTh Nepuoda, B TEYCHHME KOTOPOIO M3 OAHOIO MOTOKA PACTBOPOB,
HETIPCPBIBHO TNOCTYINABLUMX B chepy pPYAOOTIOXESHMA, TPOMCXONMIO
CHavyana oOpa3’oBaHUE KOMIUICKCA H3MEHEHHBIX OKONIOPYAHLIX OPO,
a 3aTeM OTNOXEHHE MUHEPAJIOB PYI.

B 3aBHMCHMMOCTH OT cocTaBa BBIIEJNSIOT TpH Hauboliee pacripo-
CTpaHEHHBIC THNA IMAPOTEPMANbLHEIX PaCTBOPOB: YMEPEHHO-KUCIbIE
KanmUeBbIC, XJIOPHIHO-00OPHOKUCNOTHRIE M XJIOPHAHO-CYIL(haTHO-0M-
KapboOHAaTHbIE.

Ymeperno-Kucasie kasuegsie pacmeopst, conepXallle YriaeKuco-
TY U cepy B TeMneparypHoM pexume 200—400°C npuBonsaT K ob6paszo-
BaHUIO METACOMATHTOB: Ocpe3uToB (KBapll, CEpULIMT, AHKEPHT, ITH-
PMT), ryMOeUTOB (KBapl, KamMIUNaAT, JOJOMMT, XJIOPHT, KAIbLIMT),
apruuIM3UTOB (KBapl, XJIOPHUT, KAaOJIMH, IHPHUT), KBapL-CEPULIMTO-
BBIX M KBaplU-KaJHIUNATOBLIX nopon. Hamuyme MM oTcyTCcTBHE aH-
KEpHUTa B CPEAHUX 30HAX METACOMATHYECKHMX KOJIOHOK MO3BOJSIET OTIH-
YUTh OCPE3UTH! OT KBapL-CEPULIMTOBLIX, a TYMOEUTBI OT KBapL(-KaJlK LU -
natoebix nopon. Ilpu onunakosoit T, P u XCO, rnasHeIM ¢akropoM
SIBJISICTCS] OTHOLUEHHWE AKTHBHOCTEH Kanus ¥ Bomopona aK'/aH' = g.
BospacTraHue g NpUBOAMT K CMEHC apruUIM3UTOB Bepe3uTaMHu, a 3a-
TeEM rymMbeuTaMy. AHANOrM4yHas NoChedoBaTEeNLHOCTL HabmwogaeTcs
IIPH NOBBILIEHUYM TeMnepaTyphl. bepe3uTsl U rym6euTrr hopMHUpyIOT-
csi npu Temneparypax 350—370°C npu XCO, = 0,1—0,2. Iupoxkoe
pacrnpocTpaHEHUE B NPHPOIEC KBaplL-CEPULIMTOBBIX METACOMATHTOR
CBSI3aHO ¢ npeobagaHyeM B pacTBOpax HU3KUX NapUHaibHLIX JaBJic-
Hui CO, < (20—25) 10 [1a. B pesynsrare ¢ NOHMWKEHHUEM TEMIIEpaTy-
pbl BO3pacTacT KOJUYCCTBO KapboHATOB M NMUpHUTA.

Xnopudno-6oproxucaomubie pacmeopst Ha TINYTOHOTEHHBIX THAPO-
TEPMaJILHLIX MECTOPOXIACHUAX (OpMHMPOBAIIM KBaplL-TYPMaJTUHOBBIE
matacoMaTMThl. [.I1.3apalickuM 3KCrNEepUMEHTaNbHO IMOJIYYEHBI KO-
NOHKHM UX 00pa30oBaHHUs, AHAJIOTHYHBIC NPUPOAHBIM. OHH BO3ZHUKIH
nog BO3NeUCTBHEM PACTBOPOB, COCTOSILUMX U3 OOPHOM KHUCIOThI, XJ10-
PUOOB, HATPUSI, KU, XKeJIC3a U MATHUS HA MPAHOAUOPUTHI IIPU TEM-
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nepatypax 300—600°C u nasneHunm | MIla. B ycnoBusx noBbiLICH-
HOM KMCNOTHOCTM A/1s1 0Opa3OBaHMs KBapLU-TYPMATMHOBBIX MCTACO-
MaTUTOB HEOOXOAMMBI BBICOKHME KOHLICHTPALMM OOPHOM KUCNOTHI B
pacTBope.

Xnopudno-cynsghamno-6ukapbonammusie pacmeopor aKTUBHO LIMD-
KYJTUPOBaliM B TPCIUMHHO-TIOPOBOM TIPOCTPAHCTRE MOPOA, HA 3aKIO-
YHUTENbHOM INOCTHHTPY3HMBHOM NEPHOAC CTAHOBJIEHUSA MATrMATHYCCKUX
(TPAHUTOMAHBIX) KOMIUIEKCOB. B MX NeATENbHOCTH HaMeEYacTcsl ABa
3Tana — paHHWH KMCIOTHBIA U MO3AHUE WCNOYHOMH. B paHHMit Ku-
C/IOTHBIM 3Tamn MPoLecChl MMHEepanoobpa3oBaHus MPOTEKANH Npu
pH = 1-5,5. ®opmuposanuce 6epe3uTh! (KBapll, CCPULIUT, AHKEPUT,
MUPWUT) MO KHCJBIM TOPOAAM; JNHMCTBEHUTHI (KapboHaThl, KBapiy,
TalbK, TIUPHT) MO YALTPAOCHOBHBIM MOPOAAM; CCPHLMTONUTDLI, ap-
TMJUITM3UTB], aNYHUTEl U KBapuMThbl. B no3nHuii wenouHoli »ran
npu pH = 5,5—13,0 obpasoBriBaniuCk anyasipuThl, aNbOGUTHTBI, XI0-
PUTONIMTB] M KapbOOHATHbIC METACOMATUTEI.

B 3aBHCHMOCTH OT KMCIOTHOCTH Cpeibl MMHCPaNoobpasoBaHus
YCTAHOBJIEHO TPH BapMaHTa pAaoB AuddepeHUHANLHONW NMOABUXHO-
CTH SJICMEHTORB: 1) A1 KMCABIX W ONUBHCHTPanbHBIX yeaosnii K, Na,
Ca, Mg, Fe, Si, Al, Ti ; 2) ana wenouHoit cpeani: K, Na, Si, Al. Ca,
Mg, Fe, Ti; 3) anst ycnosmit Beicokoit wenoynoctu: Si, Al Ti . K, Na,
Ca, Mg, Fe.

30HANBLHOCTL THAPOTEPMANLHBIX MCCTOPOXIACHUN C MOMCHTA
NOABJICHHUS YYEHHS] O PYAHBIX MCCTOPOXACHUAX NMPUBJICKIA BHHMAa-
HUC BEAYLUMX YYCHDBIX B CBSI3H C BAXKHOCTLI) 3TOH NMpobacMbLi 418 ro-
MCKOB NMPOMBIILIEHHOrO opyaeHeHus. [lepsuic cxeMpl GBIMM nipeaio-
XeHpl pparuysom Ilc Jlone (1900 r.) u comepxanu Tpu 30HbI, pacno-
JIaraBLWMXCA BOKPYT MHTPYy3MBa: 1) Sn — Bi — Mo, 2) Pb — Zn — Ag
— Ni — Co, 3) Au — Hag.

- 3arem aHrmu4aHuH B.OmmoHc (1924 1) paszpaboTan KOHUCNUKIO
O NOCNCA0BATENIbHOM OT/IOXCHHUH B NMOPSAKC 06PATHOM PACTBOPUMO-
CTH MMHCDAJIOB IO MCPC MOHMXCHUS TEMNEpaTypbl PacTBOPOB, yia-
NISIBIUIMXCS OT MaTepUHCKOro riyroHa. Mm sbiaencHo 16 30H. B sinep-
HBIX BBICOKOTCMIICPATYPHLIX 30HAX OTJAAraJiMch MUHCpanbl Sn, W, As.
Bi, a BO BHCLIHMX HU3KOTCMMEPaTYpHBLIX — Ag, Au, Sb, Hg. B ucnom,
HCCMOTPS HA KPUTHUKY 3Ta KOHUCUMS B 3HAUUTCILHOM CTCIICHU CO-
XpaHHIIa CBOIO AKTYanbHOCTh M B Hawce Bpemsi. C.C.CmupHOB npea-
JIOXKHUIT MyNbCALlUOHHYIO TUIOTE3Y 30HAILHOCTU. OH B OTIHYME OT
3MMOHCOBCKOH CYHTAEeT, YTO rMAPOTCPMANLHbINA NPOLECC HOCUT Npe-
PBIBUCTBIM CTAAMWHDBINA XapakTep, CYLICCTBCHHO OCNOXHSIOWMIA 06-
LYI0O 3BOJIOUMIO PYAOHOCHOH (PNIOMAHONM cucTeMbl. B Hacrosiwce
BPEMs CTANO OYEBHOHBIM, YTO HET OAHOMO WIM JAXKC HECKONLKMX
onpeacasiioumnx Gaxkropos. Ha 30HANBHOCTD PYAOOTNOXCHUS! BIAMSIOT
MHOTOYHCNICHHBIC (DAKTOPLI M OHA PA3JIMYHA A5 PA3HDLIX KIACCOB H
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rpyTn MCCTOPOXICHUH, GOPMUPOBABLLUMXCA B OTJIMYAIOLUMXCH TEKTO-
HoMarmaTu4eckmux obcraHoskax. [To B.U.CMmupHoBy cneayer npexpue
BCEro pasjinM4yarh 30HAIBHOCTh MEPBOro poaa, oOYCIOBIEHHYIO CTa-
AUHHOCTBIO MpOLIECCa W BTOPOIO poAa, CBA3aHHYO ¢ dauuaibHOM
MOCNCAOBATCIbBHOCTBIO BhINANSHMsI U3 pacTBopa MUHepasioB. [Ipu uc-
CICAOBAHHH 30HANIBHOCTH HEODXOAUMO YYUTHIBaTh MAaclITaOHBIH (pe-
rMOHaNbHAasl, NOKaTbHasi) 1 OOBEMHO-BCKTOPHBIH (BepTHKaNbHad, ro-
PU3OHTAIbHASA, B MJIOCKOCTH XHWJ U Op.) IPUHLMIILI.

PHUIUKO-XMMHYECKHWE U TEPMOOWHAMUWYECKHE YCIIOBHS
PYJOOBPA3OBAHUA.

HBUXCHUSI PYNOHOCHBIX PAacTBOPOB, HAXOAALIMXCH B (opme
B3BCCCH, KOJIJIOUAOB U MONECKYJISIDHBIX COENMHEHHH, KOHTPOJIMPYETCS
MOPHUCTOCTRIO, NPOHHULIAEMOCTBIO, TEMIEPATYPOH M NaBNeHHEM cpelbl
pyadoobpa3oBaHUsl.

[TopucTOCTBIO HA3BIBAJOT COBOKYMHOCTL TNMPOCTPAHCTB MEXAY
TBepnou ¢aszou cyxoi mopoabl. Pasnuyaior obwyw (abconmoTHyo),
3 PeKTUBHYIO U AP DepeHUMPOBAHHYIO ¢¢ pasHOBUIHOCTH. ObLuas
MPEACTABIsICT COOOI BCIO MYCTOTHOCTbL MOPOABI — OTKPBIThIC U 3a-
KpPbIThIC MOpPLI. OPPCKTUBHAS YACTh MOPOBOr0 NMPOCTPAHCTBA, B KO-
TOPOM MPH 3aJaHHBIX YCIIOBUAX MPOUCXOAMUT UMPKYNALMSA XKUAKOCTCH
1 rasos. JuddepeHurpoBaHHas MOPUCTOCThL XapaKTEPHU3YET KOMHYC-
cTBO (06BLCM) MOp pasnuYHBIX pasMmepoB. [daxe B coobliamoLmMxcs
nopax pasMcepoMm MeHbwe 102cM npu OOLIYHBIX MOBEPXHOCTHBIX YC-
NOBUSIX IBUXKCHHE XUIOKOCTECH HE MPOUCXOOUT.

[IlpoHHLAEMOCTL — CBOMCTBO MOPOMA TNPONYCKATL XHIKOCTH,
rasel ¥ MXx cMecHd Gnaropaps nepenany gasieHHs. OHa OlLieHHBaeTCs
NPU MOMOLUM CNCUHATLHOrO KoagduuneHTa (UsMepsieTcss B cM?, M?).
[pakTuycckoi enuHuuci aenserca napeu (M) win munminapcu (m/J1).
Jlapcu npeacTaBasieT TAKYO NPOHMUAEMOCTb, MPU KOTOPOM uepes
norepeyHoe eAMHUYHOe ceyeHue (1 cM? ) npu nepenane naBicHUs |
[Ta/1 cM 32 1 ¢ npoTtekaer 1 cM? XXUIKOCTH C BA3KOCTBIO 1 CAHTUTya3s.
[IpoHMLIAEMOCTE 3aBHCHUT OT MOPHUCTOCTH. K BBICOKOIIPOHMLIACMBIM
OTHOCATCA rnopoasl, uMmcwlure Gonpuie 11, a K HEnpoHHLAaeMbIM
meHpwe 0,1 M. INopucrocTs ¥ NMpOHHULIACMOCTL MOPOL MPH THAPO-
TEPMAIbHOM MCTACOMATO3¢ ¥ HArpeBaHUM YBCIMYUBAIOTCSI.

Temneparypsl rUAPOTEPMATIBHOIO NMpoLICCCa U3MCHSIIOTCS B MH-
Tepane 700—25°C. K HauOoJiee nMpoOyKTHUBHBIM OTHOCHUTCS QMAarna-
30H 400—100°C. Ha o6pasoBaHue cpeaHEero MecTopoXIeHHs1 Heobxo-
aumo 8% K>k TennoBoit 3Heprun. BTo B HECKOJIBKO ThICSY pa3 mpe-
BbILUACT KOJIMYECTBO 3HEPIrUM, IMOCTYMNAOLICH B OTPE30K BPCMCHM
pynoobpasoBaHHs KaK CpeNHMWM TerJIoBOoMW moToK. HyxHbl aHOMAamb-
HbIC TCTNOBbIe NMons. TemMnepaTypbl onpenensiior, ucenenys: 1) dgparo-
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WAHBIC BKNIOYECHHUS B MUHepanax, 2) 3JIeMEHTbI-TIpUMecH, 3) H30TOI-
Hble onpeacneHus ¥ 4) nuarpaMMbl paBHOBECHI MUHCpabHBIX acco-
LHMauuH. .

HlaBrieHHe OUCHMBAIOT ABYMS criocobaMy — ruipocTaTUYECKUM
rno ctondy BOABI OT MPEAroyiaraeMoro ypoBHS pynoodpa3oBaHUsi HO
NMOBEPXHOCTH OKEaHa M JIMTOCTATHYCCKMM IO BECY NOPHBIX IOpond B
3TOM X€ WHTepBane mybuH. MectopoxaeHus (GhoOpMHUPYIOTCA NpU
JIMTOCTATHYECKOM HaBieHHUH oT AecatkoB o 500 MIla, a naubosee
npoaykTuHble ctaguu — 150—200 Mlla.

Bona B rugpoTepMbl MOCTYINAET U3 NMATH UCTOYHUKOB: MarMaTH-
YecKoro, arMocdepHoro, nNopoBoro, MOpPCKoro H MeTaMopdpuyeckKoro.
BohissBAEHME NMPUPOABI BOA OCYLUCCTBISIETCS NO OTHOLCHHUIO U30TOIOB
KMCJIOpOda M BOAOPOAA BO BKIIOYEHMSIX U 10 UX XHMHYCCKOMY cOCTa-
BY. BaxXHbIM MHOOPMATUBHBIM NOKa3aTeneM AN 9TUX LEICH MOXET
cnyxauts K. = H,0/(CO, + CO). [lns MarMaTH4Y€CKMX MaHTHHHBIX
oH cocrtabnsgetr 0,1—5,0; armochepHrIXx 3HayuTenbHo Gonbwe 100;
MOPOBLIX — MepBhIe AecATKH; MOpcKUX — 400 u BoILle; MeTamopdo-
reHHbIX — 15—50.

MuHepaibHOe BELUeCTBO NMPeACTaBICHO TPEeMsI HCTOYHUKaAMHK: 1)
IOBeHHJIbHBIM (6asanbToMnHbIM, noakopoBbiM) — Fe, Mn, Ti, V, Cr,
Ni, Cu, Pt u ap.; 2) acCUMWIAUMOHHbLIM (IPAHUTOMAHBIM, KOPOBLIM)
— Sn, W, Be, Li, Nb, Ta u ap.; 3) dunbTpallMOHHBIM (BHEMarMaTH-
yeckuM) — Si, Ca, Mg, K, CI, Fe, Mn, Zn, Pb, Au, Ni u agp.

_ @opMbI nepeHoca MUHEpPANbHBIX COCOHHCHHUM TMPCACTABJICHbI
MCTUHHBIMU PACTBOPAMM, KOJUJIOHAAMHM, NMPOCTHIMU MOHHLIMU U KOM-
IUIEKCHBIMH MOHHO-MOJNEKYNSPHBIMM CoeNUMHEHHsIMU. B npupone Ha
pasNUYHBIX CTAOMAX PYOAHOrO NpoLecca M B PasJIMYHBIX IeOJOrHYc-
CKMX YCIOBHAX INMPUCYTCTBYIOT BCC OTMe4YcHHBIC opMbl. OgHAKO Be-
AYLLMMY ONpeacisiollMMHU NMCPEHOC OCHOBHOM Macchl BELUCCTBA $IB-
NSIOTCH KOMIUIEKCHBIE MOHHO-MOJIEKYASIpHbIE coeAUHeHUs. OHU co-
CTOSIT M3 SIAPA M 0OpaMIFIOLUMX CrO JIMIAHA, XOPOLUO PacTBOPMMEIL,
YYBCTBUTCIbHBI K (DU3IHKO-XHMMHYECCKUM YCJIOBHSAM H pPearvpyroT Ha
HX M3IMCHCHMA, JNIErKo pacrniagapTcs Ha MPpoOCThiC HOHBI H ﬂﬁpﬂﬁ}'m
TPYAHOPACTBOPMMEIE COCOMHCHMA. Japo KOMMIekca — KaTHMOH, KO-
TOPBIA MOXET COCTOSITh U3 OQHOIO MJIM HECKOJNBKUX 3JICMCHTOB. JIu-
raHabl 06pPa3yIOTCs OTPULATENBHO 3aPSUKCHHBIMM HOHAMM WU MOJIC-
KynaMu. Pasznuyalor KOMIUICKCHI MO COCTaBY JIMFAHA: NXJIOPHUAHBLIC,
cynbduaHbIE, ypaH-KapboHaT-gocdaTHbIC U Op.

CoBpeMEHHOE COCTOSIHHE NpEACTAaBICHUNH O popMax nepeHoca
M TIpUYMHAX OTJOXEHHUSI PYNHOro BelliecTBa 0asvpyeTcsi Ha AaHHBIX
U3YYCHUS Ta30BO-XMAKHMX BKIIOYEHUHM B MMHepanax, 3KCIICPHUMCH-
TATbLHBIX OMpCACeHHH U TeopeTHYECKHUX pacueTax. B pesynbrare yc-
TAHOBJICHO, YTO IEPCHOC PYIHBIX 3JEMCHTOB NMPOUCXOAMUT BO (DKoM~
DAaX, HACBIWECHHBIX XJIOPHIAMH LUENOYHBIX METAIIOB, YTACKUCIOTON H
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yrinesonopoaaMH. BaxxnbiM dakTopoM, KOHTPONMPYIOUWIMM NEPEHOC U
OTNIOXXEHHWEC BELUECTBA, SIBJSIETCS KUCJIOTHOCTh PacTBOPOB.

OcaxneHyue U3 paCTBOPOB, UMEBILIMX KMCIYIO PeaKlMIo, NPOUC-
XOAWNIO MPH NoBbIlIeHUMM pH, a U3 WEeNoYHBIX — HaobopoT Nnpu TI0-
HIDKCHHMH. B yCIOBHSIX BBICOKMX TeMIlepaTyp, Ui pacTBOPOR XapakK-
TCPHbl BBICOKHE KOHLICHTPAUWH XJIOPHMOOB LWICAOYHBIX METAINOB U
kucnas peakuus. I1pu 500—300°C ux pH Ha ennnnuy Huxe pH Heii-
TpaJlibHOW TOYKM. [Inst Temneparyp menee 300°C, HabmonaeMbix B TH-
NMUYHBIX TMAPOTCPMANIbHBIX MECTOPOXIACHMSIX, B pacTBOpax OTMEYa-
IOTCsl YMCPEHHbICE M HM3KHE KOHUCHTPALUWM XJIOPHUMIOOB M HX COCTOS-
HHe ONIM3Koe K HelTpaibHOMY. PacTBOpHMOCTE Cynb¢hUAOB B XJIOPUA-
HBIX pacTBOpax OYeHb Maja INpU HU3KUX TeMIliepaTypax, HO ObICTpoO
BO3pACTACT C €€ NOBBIIIECHUEM B JIOTapUPMUIECKOH NPOTNOPLIMH.

Ha Murpauuio pyaHoro BeiuecTsa 60JbLI0E BIMAHHKC OKA3bIBACT
COCpXaHMC B pacTBopax cynb@HOHOM ceprl. Tak, Bo dmounax 30H
CIpeaMHIa KOHLCHTpauus cepbl cocraBnseT 130—285 Mr/xr. Dxcne-
PUMCHTANbHBbIE OJaHHBIC NMOKa3bIBAIOT, YTO XJIOopuAHas dopma nepe-
HOCa SIBJIICTCSA NOCNOACTBYIOWEH Npy TeMieparypax Beiwue 200°C ansi
Fe, Cu, Zn, Pb, Ag. ITpu Huskmx remneparypax (no 50— 100°C) nerko
pacTBOpUMBI Ipyrue (GopMbl COEAWHEHMH, HArpuMep, THAPOCYJb-
dunHsle xoMmruiekcrl. Ecau cBecTH Ha oMM rpadMK JaHHbIE O pac-
TBOPWUMOCTH PYAHBIX MUHEPAJIOB B CIAOOKMCNBIX XJIOPUIHAIX PacTBO-
pax, TO OKaxeTcsd, yTo B obmactu temneparyp 500—300°C (B nopsaake
YBCIMYCHMSI KOHLICHTPALUMH B pacTBOpc) nony4duM psan: Sn, W — Fe
(FeS, ) — Zn — Pb — Sb — Hg, T.e. K1acCHYECKYIO CXEMY BCPTUKANL-
HOW 30HAILHOCTH (1o DMMOHCY). BelMyMHA KOHUEHTPALHHU MeTal-
JIOB B paCcTBOpaX ABNACTCA ONJHHUM M3 BaXHEHLIHX (aKTOpOB, onpeaec-
JISBLUMX BynyluMe 3anackl MCCTOPOXICHWHI U COaepXKaHHe B pyle To-
JIE3HBIX KOMMNOHEHTOB. Bo Becex cnyvasix ocaxneHue cyabpUIOB Xanb-
KO(UIbHBIX 3NIEMCHTOB HAYMHAIOCh M3 PacTBOPOB, B KOTOPBLIX CO-
ACPpXaHUE METAIOB M3Mepsinoch coTHsIMUM Mr Ha 1 xr H.O.

B3aMMOCBSA3b KMCIBIX MArM M IMIPOTEPMANBHBIX MECTOPOXKIE-
HHI o0OBsicHseT paspaboranHas A.A.MapakylueBbiM JTUKBaUMOHHAS
KOHUCNUHSA pysoobpasoBaHHs, COINITACHO KOTOpPOM pyAHbIE pacria-
Bbl, ODOralmieHHble NUTHEM, PTOPOM M APYTUMHU JCTYYMMU KOMNO-
HCHTAMM, OTLUECNASIOTCS OT (PIIOMAHBIX TPaHHWTHBIX MarM. B c¢Bolo
oYyepeb OT TaKMX PacrulaBoOB NMpPHU CHHXKCHUMW JABICHMS OTIOENSIOTCH
MMAPOTCPMANIBHBIC PACTBOPL], KOHLUEHTPHPYIOLLHE B cebe KHMCNOTHLIC
KOMMOHEHTBLI, INMPOU3IBOASILIMEC WHTCHCUBHOE HM3MEHEHHE OKpYyXKalo-
WX nopon. BaauMoneiicTBue pacrnyiaBoOB U PacTBOPOB NMPOTEKACT B
ABe CTAAMH: BBICOKO- U HU3KOTeMIepaTypHble. B nepByio (kMcnoTHo-
ro BbillienavyuBaHus) npu Tremneparype 350°C npoHcXooMT KOHTpacT-
HOC pACNpelcNicHUC KOMNOHCHTOB MEXAY PYAHLIMH pacriaBaMu, B
KOTOPBIX KOHUCHTPUPYIOTCS LleNoyHbie coeaguHeHus (Thna Na,WO,,
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Na,MoO,, Na,SnO, v 1p.) ¥ paBHOBECHBIMH C HUMU THAPOTCPMAD-
HBIMM pACcTBOpPAMM, HACHILUEHHBIMM KMCJIOTHBIMH KOMINIOHCHTaMHM.
MMEeHHO B 3TY CTanUIO obpa3yloTcsi KpynHbIe 3anexu doraTbix pyn.
[Iepexon K HU3KOTEMIIEPATYPHOU CTaoMH COINpPOBOXIACTCS Tie-
pEIOMOM peXuMa; pacragoM TMOPOTEPMAaJIbHbIX PAcTBOPOB Ha OBe
daspl. B ogHOM KOHLEHTpHpPYeTCs BOAHAA MOJNsSAPHAsl XHUIOKOCTb CO
wenoyamu (Na(OH),, KOH u ngp.), a B Apyro¥ cmechb HCNONSAPHbIX
komnoHentos (H,, HCI, H,S, CO,, N, u ap.). B TeuycHue obeux Bbi-
COKO- M HM3KOTEMIIEpAaTYPHBIX CTaauH (HOPMUPYIOTCS 30HaJIbHBIE
Opeobl TMIPOTepPMAIbHO-METACOMATHYECKHX H3MECHCHHMH.
TuappoaMHaMUUYecKHe YCINOBUA (GOPMHUPOBAHMUS
rUAPOTEPMANILHBIX MECTOPOXAEHMUH MOXHO YCIOBHO OINM-
caTh TpeMsi MOAENSIMH pydooOpas3ylolIMX KOHBEKIMOHHBIX CHCTEM:
BBIHYXKIEHHAas, CBOGoAHAad ¥ rpasuTaunoHHas (mo A.A. IIsky).
Botrysicoernnasn Koreexyus 00ycnoBiieHa NEHCTBHEM BHELUHMX CHIL.
OnHa 6riBacT BbI3BaHAa: 1) reHepallMell pacTBOPOB MPH KpHCTaJIH3a-
LMK MarM M OerdiapaTtalMy B CBS3M C JMaraHe3oM OCagKoOB M MeTa-
MopdH3MOM MOpPOA U 2) BEDKMMaHMEM pACTBOPOB INPH YIUIOTHECHUH
ocagoyHbIX Tonul. B pesynbrare 06pa3yroTcs TPELWIMHBI THAPOPAa3phl-
Ba. [IpM CTAHOBNEHMM IPAHMTHOIO MaccHBa NpH Temneparypax 600—
800°C mpoyHocTh Ha paspniB coctaBnser 2—4 MIlla, a npoHuuae-
MOCTb BO3HMKAIOLMX TPELIMH OTPbIBa MPONMOpPLHOHANIbHAA KBanpaTy
ux packpbiTud. [Ipu MeTaMopdoreHHoOM AeruapaTrauuy o0beM CUCTe-
MBI YBEJIMYUBAETCS, a NaBNeHe NpubnmxaeTrcs K JUTOCTATHYCCKOMY.
AHanoryyHasl cuTyalMss Habniogaercsi U NMpHM YIIIOTHEHUMM nopoa. B
pAaCCMOTPEHHOH CHCTeMe NaBICHME B OOJACTH MUTAHUSI MMAPOTEP-
MaJIbHOIO MOTOKA OJIM3KO K NUTOCTAaTHYeCcKOMY. OHO BBLI3BIBACT BOCXO-
nsiiee JBYDKSHHE pacTBOPOB BIUIOTH OO OONacTH MX pasrpy3ku Ha 3eM-
HYIO noBepxHocTh. CpenHul rpanueHT napieHusa pased 10 MIla/xwu.
Ceobodnasa KoHEeKLuA XapaKTepHa ISl CHCTEM OBYX TUNOB — Te-
[UIOBOM M KOHLEHTPALMOHHOH. TennoByl0 KOHBEKUMIO OMUCHIBAIOT
rnapaMeTphl: nepenan rpaHudHbIX Temnepatyp (200°C), BepTuKanbHas
MPOTSDKEHHOCTh (5 KM), TpelwlMHHas npoHuuaemocTb cpeanl (0,01
M/1), MOCKONLEKY OHAa HAa MHOIO NMOPSIKOB Bbille nopoaHo. Cornac-
HO pacyeTaM, npoBeacHHbBIM A.A.[1aKoM, rpagHeHT JaBIeHHs He TIpe-
peiraer 0,5—1,0 MIla/xv. KoHlUeHTpauMOHHAasE KOHBEKLUS BCTpe-
4aeTcs TONBKO NMpH HOPMHUPOBAHUH CTPATUHOPMHEBIX MECTOPOXICHHUH.
Ipasumayuonnas koneexkyus Nnsi CACTEMBl CO CIIEAYIOLUMMHU Tia-
paMeTpaMM: repenan BbICOT ABWKECHMS pacTBOPOB 4 KM; NJIMHA CHC-
teMbl 40—80 xM, nnoTHocTs dmourna 1000 xr/M Gyner xapakrepM30-
BaThcsl rpagueHToM mapneHus 0,5—1,0 MIla/xm.
Cmenenb 2udpodunamuueckoz2o cocpedomouenis nomoKkda pacmeo-
pO6 OTIpenensieTcsl yMEHbLUICHUEM TUIOLAAM ero MorepeyHoro ceue-
Hus. UcxonHble nmapaMeTpbl pyIOHOCHOM CUCTCMbI, CBA3AHHOH C UH-
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TPY3UBHBLIM MAacCHBOM: 1) MpU NPOXOXKIEHUH Yepe3 o0acTh pyAooT-
NOXEHMSA KOHUEeHTpauusl pacTBopa ymMeHblnaercs Ha 0,05 r/xr; 2) ans
obpa3oBaHUA KPYTIHONO MECTOPOXISHMS LBETHBIX METAIIOB (3amnachl
510°T pyns!) Heobxonumo 10" T pactBopa; 3) B Mmarme H,O 2—3%.
Y100bl MOMYYHTh TpeOyeMoe KOMHYECTBO pacTBOpa, B o4Yare JOJLKHO
6bITh 200 xM® MarMbl; 4) NpM CpeOHEM CONEepXaHHMH MeTawnoB 1%
obbeM pyaHou maccel coctaBur 0,02 xM>. B wrore o COOTHOIIEHHIO
06beMOB HCTOYHHMKA PYIHOIO BellecTBa U COOCTBEHHO PYAHOM MacChl
onpenensieM CTEerNeHb COocpefoTo4YcHuUdA. s HauiMxX pacuyeToB OHa
paBHa 104 1ns cucTeM AuareHeTHdeckoi nermapatauun — 10. Yera-
HOBJIEHO, 4YTO 4YeM boJice HHU3KOTEMIlIEpaTypHBIE THAPOTEpPMaJIbHEIC
CHUCTEMB], TEM MEHBLUE CTENEHb COCPEAOTOYEHUs pacTBOpPOB. MHHU-
MaJIbHbIE 3HAYEHHS XapaKTepHBl 11 CTpaTHHOPMHBIX MECTOPOXIECHHH.

CMeleHe pacTBOPOB NMPOKUCXONMT BCISACTBHE O01IeH TeHOeH -
LMY A5 BCEX BUAOB NMOIA3EMHBIX PAIOMAOB COCPEAOTOYMBATLCA B HAM-
bonee NMPOHMLAEMBIX 3JIEMEHTAX FeOoNIOrHYeckKX cTpYKTyp. I'maponu-
HaMHYeCKOe CTPOESHHE NMOTOKOB MOAYMHSETC NPHHLMITY MUHHMH3a~
LMH 3aTpaT HEPIrUM Ha npouecc ¢pwibTpaumu. JABHXKeHUE pacTBOPOB
caMOOpraHM3yeTcd TakK, YTOOBl MaKCHMANLHO MCMOJb30BaTh Haubo-
fee NpoHULaeMbie KaHambl. OMHUM U3 BaXKHEHIIMX YCIIOBHH ISl CME-
IIEHMS PAcCTBOPOB SIB/SIETCS] PAaBEHCTBO AAaBeHUH B oboMX QIIIOMa-
HBIX MTOTOKAX HAa YPOBHE MX I'MIPOCTATHYECKOM BEJIMYMHEBI. B CBsI3M ¢
3THM MO MEpe MOHWXCHHUS NaBJIEHUS B I'MAPOTEPMAJIbHBIX CHCTEMAaX
IOJIS1 B pacTBOpax METCOPHOM cocTapisiouei dyaer ypenmynBaThCsA
OT PaHHMX 3TANOB Mpoliecca K 3aBeplUajoLIHM.

[TepeMewieHre BellecTBa rHAPOTEPMAIBHBIMM PAacTBOpPaMH OCY-
LIecTBAsSIeTCs] AByMs criocobamMy — HHMWIbTpauMes U auddysuen.
WUuduneTpauyra obycloBleHa OaBIeHUEM MapoobpasHoi ¢asbl, -
TOCTATHYECKUM H TFHOPOCTATHYECKMM HANoOpOM, TEKTOHHYECKHM
CTPECCOM ¥ TepMHUYECKHUM I'pafueHTOM. BTO OCHOBHOM CTIOCO0 mepe-
MELLESHMS BELUECTBA.

Iuddys3us — UCKIMIOYUTEIBHO MEIJIEHHBIH NpoLece (CKOPOCTh
0.4—1.8 M 3a 10 TeiCc. neT). OHA onpelenseT Xo4 METACOMATHYECKMX
npeobpasoBaHuii, criocoO6CTBYsI NPOHUKHOBEHHIO PACTBOPOB B-NTOPO-
Bble CHCTEMb! TIOPOLL.

WUHTepBa rMyOHHHOTO THIPOTEPMaIbHOIO pynoodpasosaHusi no
TeONIOTHYECKUM HAOMIOOeHHAM H TeOpeTHYECKMM pacyeTaM COCTaB-
nser okono 10 xM. B amanasone ray6uH 0,8—2,5 xM GPYHKUHOHHUPYET
rugpocTaTiyeckas Monesb. OHa coyeraercs: ¢ Gonee rMyOMHHOM M-
TOCTATHYECKOM cHucTeMoil. B LiesloM I Bcero MHTepBana pynoobpa-
zoBanua (10 kM) rpanueHT pasneHus paseH | MIla/xm. Ilpumep rny-
6UHHOrO MecTopoxneHHs 3os0Ta — Konap B Mnauwu.

Omaooncenue eeecmea us 2uopomepmanbibix pacmeopoé Bbi3BaHO
CACAYIOIMMH NPUYUHAMH: OOMEHHBIMH OKHCJIIUTENbHO-BOCCTA-
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BUTEILHBIMM peakKumsaMu, usMeHeHueM pH, xoarynsauued KOUIoH-
OB, PaCIaNoM KOMIUIEKCHBIX MOHOB, GHIBTPALIMOHHBIM 3)PEKTOM,
copbumei, eCTECTBEHHBIMH 3JIEKTPHYECKHMH TTONISIMH, H3MEHCHHUEM
TeMIlepaTyphl M OaBleHUs U APYTHMHM MEHee HCCIICAOBAaHHbIMM TIpH-
ypHaMu (ceficMuYecKue SBJIEHUS, MarHUTHBIE NOJIA U Ip.).

CoOTHOILIEHUEe METAJUIOB, Cephbl, KMCIOopona ¥ JAPYIUX 3JIeMEeH-
TOB, BOSHHKIIAE NIPH Pa3NHIHBIX QH3UKO-XHUMHYIESCKHX YCNIOBHAX pY-
noobpa3oBaHHsA, OTPAXaETCsl Ha COCTaBe BhINANalONIMX M3 paCTBOPOB
MHHEPANIOB, COBOKYITHOCTb KOTOPBIX COCTaBIISICT €CTECTBEHHbIC Mapa-
reHeTHIeCKHe coobLIecTna.

Ocobyi0 ponb B IMAPOTEPMAIILHOM TMPOLIECCe HIPaeT peXuM
cepsl W xMciaopona. IIpH BBEICOKOM NOTEHUHANE CEPbI BOSHHUKAIOT
cynbGHIEL, @ KHCIOPOa — JIETKOPaCTBOPHMEIE CYbpaThI. CponcTBo
METAUIOB K cepe (YeM OHO CHWIbHee, TeM paHblile obpasyercsa coenm-
Henue) o6pasyeT 3aKkoHOMepHbIH pan: Zn, Mo, Sn, Fe, Pb, Cu... Sb,
Hg. [Tomo6HbI pal YCTAHORNIEH H CPONCTBY METAJUIOB K KMCIIOPOZY:
Be, Mg, Li, Nb, Mn, Cr... Sb, Pb, Hg, Ag. Pexam xycnopona MeHs-
eTcsl B paspe3e BepXHei YacTH 3eMHOH Xophl. B HampaBieHUM K no-
BEpPXHOCTHM INapUHanbHOe JaBIeHHE KHMCIIOpOoia yBenuduBaercs. B pe-
3yNbTaTe CYIB@UIBI CMEHSAIOTCA CyabdaTaMH.

B xone rMApoTepMAaIbHOTO IIPOLECCa YacTO CHavyana noTeHUuMan
cephbl pacTeT, a 3aTeM K ero KOHLY noHmxkaercd. [losroMy BHagsane u
KOHIle 3Tara pynooOpasoBaHHs GOPMHPYIOTCS MaJIOCEPHHUCTBIE CO-
enuHeHUs. MakcHMyM CynbdHIOB BhINAJACT B CPEOHME CTAIHM.

IlmurenbHOCTE 0Opa3oBaHus THAPOTEPMaNbHBIX MECTOPOXICHHH
COCTABJISIET OT HECKOJBKMX COTEH OO HECKOJNBKMX NECATKOB THICHY
ner. Haubonee 3HayuTeNbHbie BPCMEHHBIE KOJieOaHHMsA XapaxKTCpHbI
U XIBHBIX moneil. OtnenpHble XWibl GOPMHUPYIOTCA B KOPOTKHE
nepuonsl (COTHM M NMepBBIe THICAYM JIET), HO B LISJIOM PYAHOE MECTO-
pOXIEHME, NOJISi H PAMOHBI C yYeTOM MyNbCaLMOHHOTIO, NPCPLIBHUCTO-
ro GYHKIMOHUPOBAHMA I'HAPOTEPMATBHEIX CHCTEM U NEPUOOHYECCKO-
ro M3MEHEHMS TEXKTOHHYEeCKMX I0JIEH HanpskeHUA obpasyloTcs Jac-
TAMM B TeYCHHE NeCATKOB ThicS4 NeT. CyAuTh O BpEMEHHBIX MHTEpBa-
nax Bcero npouecca pynoobpasoBaHHA [JI1 CHCTEM, aCCOLMUPYIOLINX
Cc MHTPY3UsIMM To3BoysiioT oueHkM JI.Kernca, cornacHo KOTOphiM
rUIpOTEpPMANIbHEIE PACTBOPAI OTAEIAIOTCS OT MarMel B 0Yarax, pacro-
JIOXXEHHBIX Ha runabuccanbHBIX YPOBHAX, B TedeHue 20—235 Thic.JieT.

KJIACCU®UKALIMA TMAPOTEPMAJIBHBIX MECTOPOXIEHWH

Haunbonee pacrpocTpaHeHHOM KiraccHdHKalHer, NMpoYHO BO-
enmei B NpakKTHKY N'OPHOPYAHOIO Hena yxe Oosee noayseka M Mc-
NoJIb3yeMOM MHOTHMM Te0JIOTaMHM, B HAaCTOsILIEee BpeMs SBIACTCHA CUC-
temaTHka BJIMHrpeHa, pasnensioilas MECTOPOXICHHUS MO TemIepa-
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TypaM M NIybuHe obpa3oBaHMs Ha TPH Kiacca: 1) runorepManbHbIi —
SonpuIne rTyOMHDI, BEICOKME NaBleHHa ¥ TeMnepatypsl (500—300°C);
2) Me30TepMaJNIbHEIl — CpegHHe MapaMeTphl, TeMrnepaTypsl — 300—
200°C u 3) snurepManbHBIH — HeGoNBIIME IMYOMHBI M HU3KHE TEM-
nepatyps! (200—50°C). AMepuxkancKue reosord B 50-nie roger XX B.
HNOTIONIHIWIHM €¢ elle TpeMs KiaccaMu: 4) JIenToTepManbHBIM — Cpell-
HUE ITYOMHEI U HH3KHE TEMIICPATyphl; 5) TeleTepMabHbBIM — Majas
rIybHHa, HU3Kasl TEMIIepaTypa u 6) KCeHOTEpMAaJIbHLIM — Manas Iy-
OKMHa M BhICOKas TeMIleparypa.

B Haiedi crpaHe nNOMynsipHOCTHIO TOJB30Balach Kilaccudbmuka-
s [I.M.Tarapunosa u U.I' MarakpsaHa, HeCKONbKO M3MEHHBILIAS
cucreMaTHKy BJIuHrpeHa. OTH aBTOpHI BRUIENHWIM IBa KJ1acca MECTO-
poxneHHH: 1) yMepeHHBIX U Gonpumx mryouH (6onbine 1 kM), 2) Ma-
NBIX TTyOMH M NMPUIIOBEPXHOCTHRIX (MeHBlIe 1 xM). B cBolo ogepens
KaXBbIHM KJacc pasfiefieH Ha TPH NOoAKIacca: BRICOKOTEMIIEpPAaTyPHBIH
(6onpwe 300°C), cpenneremnepatypHbi (300—200°C) 4 HH3KOTEM-
niepaTypHbIi (MeHbue 200°C). OGIHMM HEIOCTATKOM 3THX Xaccudu-
KallMy ARISIETCS TO, YTO B MX OCHOBE 3aJIOXKEHEI HENOCTATOYHO HH-
opMaTHBHBIC NMCKYCCHOHHEBIE NTapaMeTphl — TeMIEpaTypa M Imyou-
Ha. KpoMme Toro, ruaporepMansHBI NpoLiecc, MPHBONAIIMM K obpa-
30BaHHI0O OTHOTHITHBIX MECTOPOXIECHUM pa3BUBAeTCsd B IIHPOKOM
AHAana3’0He TepMOIUHAMHYECKIX YCIIOBHH.

Bo Bropoii monosune XX B. cTayia pa3pabaTeIBaTECA*HOBAsA NPH-
HATadg B HacTosulee BpeMsA OONBIIMHCTBOM TE€OJIOTOB COBpPEMEHHAas
xnaccuduxkanusi. OHa yYUTHEIBAeT YeThIpe IMIABHBIX NMpHU3HaKka: 1) cBs3b
¢ MarMatuyeckuMu dopMmaumaMH, 2) cocTaB pyl, 3) dUIHMKO-XUMH-
YecKHe ycnoBHs 00pa3oBaHUA U 4) reoNoro-reOXMMMYECKUe rapamer-
prl. B Haubornee 3aKOHYEeHHOM BHIE 3Ta CHCTeMaTHKA Oblia U3Joxe-
Ha B Tpynax B.A.CMupHOBa, KOTOpPEIN paspeiul I'MApPOTEPMAILHEIE
MECTOPOXIEHHUSA Ha TPHU KJlacca: IUTYTOHOICHHBIN, BYJIKAHOTEHHEIHA U
amMarmMaToreHHbIM. YacTtp GeccnopHO IrMIpOTepMabHBIX PYAHBIX 00-
pa3’oBaHHM, CBA3AHHBIX C CYOMapHHHBIM 0a3aJ1bTOBRIM MarMaTHM3MOM,
B.A.CMupHOB BBIIETHI B CAMOCTOSATENBHYIO KONMYENAHHYIO I'PYIITY,
II0 PAHI'yY COOTBETCTBYIOLIYIO IPYIINe IHIPOTePMAIBHBIX MECTOPOXIE-
HUi. [IpakxTUdeckuii ONHIT, a TAKKE MHOTOYHCICHHBIEC 3KCIIEpUMEH -
TAIbHBIE JaHHBIE H TEOPEeTHYECKHE pacyeThl NMOCIeOHUX NeCATHISTHH
ToKasaJiM Ha HelleJiecoobpa3HOCThE TAKOro obocobneHUs1 KomdenaH-
HeIX pya. Kpome Toro, BeiaeneHHbli B.M.CMUpHOBEIM aMarMaTude-
CK¥M Knmacc 6Goniee pauMOHANBHO pa3feuTh Ha OBa IoaKnacca —
cTpaTHDOPMHEBIN M XUIBHBIA MU OTHECTH K 3K30TeHHOM cepum. C
OTMEYEHHBIMM BBIlLE H3AMEHEHHSIMH U OOTMONHEHUSIMH I'PYIILY THIPO-
TEDPMANBbHBIX MECTOPOXISHHMM IpeanaracTcs pasAcyiuTh Ha TPM KJiac-
ca: 1) IIYTOHOIreHHBIA I'PAHUTOMNOHBINA, 2) BYJIKAHOTCHHBIH aHIE3U-
TOMOHBIA ¥ 3) BYJIKAHOINCHHBIN 0a3abTOUIHBIN.
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ILnyroBOoresnble rpARUTOHAHbIE MECTOPOKICHHN

[LryTOHOIreHHbIE MECTOPOXACHUS NMPOAO/DKAOT MArMaTOreHHYIO
CepHIO M TECHO, 110 I'eOJIOro-reHeTH4YeCKMM YCJIOBUSM 0Opa3soBaHuA,
CBA3aHbBl C AJBOMTHT-IrpeH3eHOBBIMUA M CKApHOBLIMH TIPYyINIMaMH Me-
cTopoxnaeHui. PaccMaTpuBaeMbiil Kiacc acCOLMMPYET C IpPaHUTOMI-
HBIM MarMaTH3MOM M (OpMHPOBAJICS OT apXes IO HeOoreHa B pasfivy-
HOM INeOTEKTOHHMYECKOM 0OCTAHOBKE, HO BCETlla Ha KOpEe KOHTHHEH-
TansHOro Tuna. B obpazoBaHuM NPOAYKTHBHBIX KOMIUIEKCOB IIPHHU-
MaJIM y4YacTHe KopoBbie (MAJIMHIeHHBIE) U MaHTUHHBIC pacCIUIaBBHIL.
JTOT nMpolecc B oOlIeM BuHOE NpeNCTamRnsl CoOOH akT BHEIpEHHs
MAaHTUIHOTO AManupa B HU3BI KOHTHHEHTAIBHON KOPbI C TIOCNEAYIO-
MM BO3OBIMaHMEM OYara TUlaBJieHMsa B KOpe, BORNISKAIOIIHM B 3TOT
npolecc Bce Oonbuive 0O0beMbl cHaNM4¥ecKorno peulectsa. CtaHoBNe-
HUE IPaHUTOMIHBIX MacCHBOB IPOMCXOAWIO Ha rnybuHax 3—10 xM.

B xaYecTBe HCTOYHMKOB PYNHBIX 3JIEMEHTOB B IPaHUTHBLIX Mar-
Max MOrYyT paccMaTpMBaThCsl aCCMMMIMpPYEMBI€ IIPH MalWHIeHE3¢
ITHAHUCTBIC OCAKM, B KOTOPBIX CONSPXKAHME 3THUX SJIEMEHTOB Ha 1—2
NopsaKa rnpeBblliaeT MaHTUHHBIE KOHUeHTpauuK. C NMO3ZHLMK pyRo-
HOCHOCTH BaXKHO J€JICHHe NPAHUTOMUIOB Ha MArHETHTOBBIH U WIbMeE-
HHATOBBIA THIbl. C NEepBBIM CBSI3aHBI CYJIbPUIHBIE MECTOPOXIACHHUSA
(rmonuMeTaIHYIeCKHe, 30JI0TO-cepeOpsAHbIe M YacTh MOJMHONCHOBLIX),
a CO BTOpPBhIM — KACCHTEepHTa, BoJbdpamura, Gepwuia, dmoopura,
leenuTa. BrlgBcHA NpsAMas CBA3b OPYACHEeHMA ¢ MacluTabaMy npen-
PYOAHOI'O LWIENIOYMHOIC METacoMaTo3a — MLGHTHS&HHH H KaJIHLUTIaTH-
3alUH.

I[InyroHOreHHbEIe MecTOopoXaeHMs GOPMHMPOBAJIMCH B LIMPOKOM
AHAaNAa30He reoIOTHYeCKUX H TepMONMHAMMYECKHX ycaoBuH. OCHOB-
Hasi MX Macca OTHOCHMTCS K XWIbHBIM 1 IITOKBEPKOBHIM 06pa3oBaH¥-
aM, HO Ha pANC MECTOPOXACHUM LIMPOKO PasBUTHL U METacoMaTuye-
ckue pyarel. OOLUenpHHATON KIaCCHPHUKALMH JAaHHBIX MECTOPOXAE-
HUM IMOKa He paspaboraHo. B xkayecTBe npeaBapHUTEILHONO BapHaHTa
MOXHO YCJIOBHO paseJINTh MX Ha TPH MOoIKIIacca: BbICOKO-, CpelHe-
W HU3KOoTeMIepaTypHsie. B cBOIO oYepenb KaXnbli NONKIACC COCTOMT
M3 HECKOJIBKHX PYIHBIX QOpMAlIHI.

Boicoxomemnepamyprvie mecmopoxcderus GOpMUPOBATHCE HA TH-
nabuccanmpHbX ydbuHax (1—5 xM) npu Temneparypax 500—300°C.
BenyluuM MHMHEpPaTOM XWIBHOIO BHITONHEHUS ABNSUICA KBapu. Bpi-
OEeNdI0T cleayiomue Haubonee pacmpocTpaHeHHbIe pynHbie popMa-
UM C JpUMepaMHM THITHYHLIX MECTOPOXICHHM: KBapl-MoJHOOeHO-
Bast, KBapu-xanskonupuropas (Uyxwmkamara, Bpanen, Yuwm; Koyu-
pan, KasaxcraH);, XBapuU-apCeHONMpPHUT-30n0TOpyaHas (Koyuxaps,
Ypan) (puc. 25); xsapu-3onorasa (Bepesosckoe, Ypan); KBapu-TypMa-
nMH-30noTas ([IMurpuenckoe, KmioueBckoe, 3abalikanee); KBapl-
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xaccutepuroBasi (OHoH, 3abalikanke); KBapu-mMonubaeHMTOBasA
(Knaiimaxc, CILIA); xBapu-aHaprurosas ( beiorT, CIIIA); xBapIil-BuC-
MyTHHOBas (AnpacMmaH, CpenHas A3usi) M ap. PaccMoTpuM nmoapob6-
Hee NMpHHamIeXauue K JaHHOMY ITONKIaccy, ASTabHO U3YYEHHbIE H
BaXHBIC B 3KOHOMHYECKOM OTHOINEHHH MelHO-MonubneH-nopdupo-
BbIe MECTODOXNACHMS.

Meorno-moauboen-nopg@upoesie mecmopoxcoenus B TIONABNAIOLICH
Macce GOpMHPOBAJIUCH B KAWHO30MCKYIO 3TIOXY, MPOAYKTUBHOCTD KO-
Topol o MonubaeHy (91,1 Teic.T/MNIH neT) U Meau (3,8 MIH T/MIH
siet) B 20—30 paz npeBoCXOOMT IO 3THM MapaMeTpaM BCe ApYyTrHe 3110-
xi. Brumensiorcsa TpH nepHona pynooOpa3zoBaHMA: INaJleOLeHOBBIM,
30LICH-OJIMITOLICHOBRIM M MHOUEH-TUIMoUeHOBRM. M3 mopdHpoBEIX
MECTOPOXISHHUH, oObeIUHAIOIMX OBe pynHble dopMalMu — KBapil-
MOTMOASHOBYIO U KBapll-XabKOIMMPHUTOBYIO, ITONYy4aloT BoMnee IoJIoBH-
HEI MHPOBOH NOOBIYM MENH M IONARIAIONIES KOJIMYSCTBO MOJTHOIeHA.

PaccMaTpuBaeMple MECTOPOXOEHUA 0Opa3oBaHbl THAPOTEPMAJTh-
HBIMHU CHCTEMaMH, TCHEeTHYECKH M ITIPOCTPAHCTBEHHO CBS3aHHBIMHM C
MOHLIOHHTOBBIMHU, JUOPUTOBLIMM M TPAHUTHBIMH KOMIUTeKcaMu. Mu-
HEpaJIM30BAHHBIC YYACTKH PaclioiaraloTcs B 30HaAX 3HOO0- H 3K30KOH-
TAKTOB MHTPY3HUH U CJIOXEHB! BKpPAIUICHHBIMH XaJIBLKOIHPUT-MOIU6-
NeHUTOBBIMM pyaaMiu. Haubonee KpymnmHble MECTOPOXICHHUS C 3amaca-
MU pya 6onpiue 200 MIH T ACCOUMUPYIOT C HEOOMBIIMMH MaCCHBAMH.
B xpynHpIX nmonudasHeIX IVIYTOHAX OPYASHEHHE NPHUYPOYSHO K Hau-
Boyiee KMCNBIM pPasHOCTSM.

B neTpoxXxMMHYECKOM OTHOLUEHUH PYJXOHOCHBIE HHTPY3MBbI
pasfeNsiloTcs Ha TPH IPYIINLL OCTPOBONYKHASI, MarMaTH4eCKMX OYT U
obnacre# akrususaumu. [lepBas rpymmna pasBHTa BIOJb AKTHBHOM
KOHTHHEHTAIbHOM OKpaHHbI 3anaaHoi yacTu Tuxoro okeada (AmnoH-
cxuM THn). Ind marmaruyeckux INOpolJ XapaKTepPHbI: NHOPHTOBBIHM
cocTaB, HeBricokas menoynocts (cymma K,O u CaO pasnbl 3—8%),
paBHOE KOJIMYECTBO HATPHUA M KAJTUA U NMOBHIIECHHASA 30JIOTOHOCHOCTD
aCCOLIMHPYIOLUMX C HUMH MEIHO-MONUONeHOBLIX pyd. Bropasa rpynmna
MpeacTaBieHa MOHLUOHUTOBHIMH HHTPY3MAMM, PACIIONIOXEHA B Mar-
MaTHYECKHX NyraX Hag 30HaMM CYOIYKUMH BOCTOYHOM YacTH Tuxoro
oxkeaHa (AHAMMCKHMM THI), IUIS HMX TUNWYHA YOBBIUICHHAS WIEI0Y-
HOCTh (CyMMa wienoyeit 4—14% wu pe3xoe npeobianaHue B MX COCTaBE
Kanus). C MOHLOHUTAMM CBA3aHO BKpaIJNICHHOE MEIHO-MOMHOneHO-
BOe OpyneHeHMe. TpeThbs rpymia BcTpedaeTcsd B 00NacTIX TEKTOHO-
MarMaTH4YeCKOHM aKTHMBM3allMM ApeBHHX KpaToHOB (Hanpumep B Ka-
Hanckux Kopnunbepax), COCTOMT M3 LUEJMOYHBIX KATHEBBIX MPAHUTOM-
0B (cyMMa 1enoyeid npessitiaet 15%) ¥ CONEPKUT MEAHO-30JIOTYIO
MHHEpAIIU3aLHIO.

I'maporepmanpsHO-MeTacOMaTHYECKME UBMEHEHMS TIOPON HA Me-
CTOPOXIOCHMAX JaHHOIo TUna obpasoBaHbl GIOMIaMU KaK MarMaTH-
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yeckoro (B ux coctase no 30—60% sxs. NaCl), Tak u MeTreopHbEIMH
BogaMH (B Hux MeHblie 15% sxB. NaCl), cosmaBluMMU 30HAJIBHOE
KOHLEHTPHYIESCKOE CTpOSHHEe OopeosioB. B UX LIeHTpPaIbHOM 4acTH pac-
nonaraercs Oe3pymHoe KBapleBOe SApPO C KANUININATOM M OMOTHUTOM,
nangee ciuenyer 30Ha GHWUIM3UTH3AIMKM C CEepHMUMTOM, KBaplLeM H M-
PHTOM, KOTOPYIO CMEHSET 30Ha apIiUIM3HTH3ALMH ¢ ATYHHTOM, Kao-
JIHHOM M INUpUTOM. Bce 310 00paMiagIoOT IMOJIA NMPONMWIHTHIUPOBAH-
HBIX nopon (XJIOPHUT, SNMUMOOT, KaNbUUT ¥ nUpMT). Paccekas Bce 30HEI
B METACOMAaTHYECKOM OpeoJie pa3BHBAaIOTCs pa3sHooOpa3HbIe CHCTEMBI
KBaplLeBbIX XWi. OpyneHeHHe TPUYPOYEHO K TpaHHULIE KBapLEBOIO
anpa 1 QUIUTHSHTOBOH 30HHEI.

PazpaboTaHbl TPH reHeTHYECKHE MOOENIH pacCMaTpHBaceMBIX
NMoppHUPOBEIX MECTOPOXIECHHMH, MOHLIOHHUTOBadA, NHMOPWUTOBasA M Tpa-
HuToMaHasA. CorjlacHo MOHIIOHHTOBOM 00pa3ylorcsi MeQHO-MOIUD-
neH-NopdUPOBLIE MECTOPOXIEHMS, KOTOpbIe JIOKATH30BaHbI B Ma-
JIBIX MHTPY3MSAX BYJKAHOTUTYTOHMYECKHX INyT 30H cybmyxuuu. Pymo-
HOCHBIE MOHLIOHMTHI ABNSAIOTCS MO3OHUMM JepHBaTaMHU IOMIH@Pa3HbIX
MarMaTu4yeckKux KoMIUviekcoB. JlHopuToBas MoOIeNb XapakTepHa I
MEIHO-MONMUOIeH -TTOpPHUPOBLIX, 000OralliIeHHEIX 30JI0TOM, MECTOPOX-
neHui, GOPMHPOBABLIMXCS B OCTPOBOAYXHBIX CTPYKTypax AnoHcko-
ro Tuna. OHHM acCOUMMPYIOT ¢ HEOONBLUMMH MaJIOTTYOMHHBIMU (2—3
KM) IHOPHTOBBIMHM HHTPY3HsIMH. MecTOpoXIeHUs HMEIOT 30HAJIBHOE
cTpoeHue. bespynHoe KkBapueBoe sipo oOpamMigeTcs KBapuU-CepHIHT-
OUOTUT-MYCKOBHTOBBIM YEXJIOM C MOBBLILISHHOH MOJTMOIEeHOBOH BKpa-
IUVIeHHOW MHHepalM3alueil. 3a HUM cleayeT 30Ha MEIHBIX pyA C IH-
PMTOM, XalbKONMHPHTOM, DOPHHTOM M XallbKO3MHOM. Bo BHElIHeM
opeosyiec OTMEYalOTCd THe3da M BKPAIJICHHOCTh MUPUTA, MarHeTUTa U
reMaTHTA.

I'panuTonoHas Monens (Tvun KiaiiMakc) acCOUMMpYET ¢ HHTPY-
3USAMU BBICOKOKPEMHE3eMHCTBIX, DOraTsiX wWeNoYaMH PHOJIMTOB H
rpaHUT-NIopdHUpos (puc. 26). OHK 06pPa3OBLIBATKHCE B TIpeaeaX aKTH-
BU3MPOBaHHBIX obnacreii KpaToHOB. Kaxxnoe MECTOPOXIEHHE pacrio-
JIOXEHO HaJl MHTPY3UBHBIM KYTIOJIOM M IMPEACTaBIeHO YalleodpasHbIM
TeNOM LITOKBEPKOBBIX MOJMOOEHOBLIX PyA, NMOBTOPSIOIKUX PopMy
VHTPY3MBHOIO KOHTaKTa. MHOINOKpaTHOMY BHEAPEHHIO MarMel cOOT-
BETCTBYIOT pasHOCTaNWMHble pyaHble Tena. JasneHme marmel ObUIO
BEPTHUKANbHBIM. BTO BhIpaswioch B 0Opa3oBaHHMM CHUCTEM KOHLEHTPH-
YeCKMX W palHalibHBIX JaeK, XKW1, cOpocoB M APYIMX CTPYKTYPHBIX
aJieMeHTOB. Pynoobpasyrouiue Gaouabl BEISIUIHCE HETIOCPEACTBEH -
HO M3 MarMel oM JaBjieHHeM, npesbiliaommm Ha 150—250 Ila nuro-
craTmyeckoe. OHM MpeacTasisiiin coO0¥ KOHUCHTPUMPOBAHHBIH pac-
con (65% 3x8. NaCl) ¢ remneparypoii okono 500°C. PopMupoBaHUE
MECTOPOXICHUI NPOTEKANIo B ABe cTanuu. B TeycHue paHHel dyHK-
LMOHHUPOBAJIO ABE HecMeluuBawluecss QIIOUAHbIE CUCTEMbl — Mar-
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MaTH4Yeckasi U MeTeopHasi. Bo BTOpy10 NMpoOMUCXOOMNO BbIpaBHUBAHME
NMUTOCTATUYCCKOTO M (DIIOMIHOTO JABASHMWH; NMPOMCXOJHUA IHApopas-
PbIB; 00€ CUCTEMblI — MArMaTH4ecKast U MeTeopHast OObEAUHSINUCDH U
MPOTeKaIM INIaBHbIE MPOLECCH] PYNOOTIOXeHUsA. B npenenax uHTpy-
3UBa OOpa30BLIBAJIOCH YETLIPE 30Hbl METACOMATHMYECKHWX M3MEHEHMH
(oT ueHTpa K nepudepuM): KATHIUNATOBAS, KBApLU-CEPULIUT-TTMPUTO-
Basl, APruJIM3UTOBAS M BHEUIHAs1 — mponunuToBas. Ha panHel Bbi-
COKOTEMIECPATYPHOM CTAAWM BO3HMKANIM M 3HAOrPeH3eHOBLIE ACCO-
UHMAaLMKM — MArHeTUT-TONA30Basi U rpaHaroBas. Kpome Toro, Hesapu-
CHMO OT MO3WLMHY 30H METACOMATO3a PacliojiaraloTcs No3aAHHWEe KBap-
LeBbIE XUIBI.

Taxkum o6pa3oM, pyoIOHOCHBIE MAarMsl NMpeacTaBIsLIM coboi npe-
AeNbHO AU(PepeHUMPOBAHHbIE paciiaBbl, BOHUKIINWE NPpU ppaKlM-
OHHOM MNABJACHUHU MapUYECKUX H CPEOHHUX MUHEpaNnbHBIX obpa3oBa-
HUH BepXHEeld MaHTMM M HIDKHeH 4yacTu kKopsl. Ha rmybunHax 600—
3000 M B Kynone Marmsl C CHJIOW OTAeNsJIMCh pyacobOpasyloliue
¢pmounpl. OT gaBneHUs BO3HHUKANIA LUTOKBEpPKOBasl I'MAOpaBiIHYecKas
CUCTEMa TPELIWH, BMECTUBLUAS 3HAONeHHYK MHUHEpanu3aLuio co
CPeAHUMU KOHUEHTpauusMu monubaeHa 0,1—0,3%.

Cpednememnepamyphsie Mecmopoxcoenus BKIIOYAKOT MHOTOYMC-
JACHHDLIE, TMABHBIM O0pAa30M, XKUJIbHBIC MECTOPOXIACHMUS, OOJHUMH U3
BEOYLUMX KOMIIOHEHTOB B COCTaBe KOTOPbIX, IOMHMO KBapua, siBJisi-
1oTcst cynbdhuas! ¥ cynsgoconu. I1poaykTuBHble accourauvu GopmMu-
poBaUch nMpu reMmneparypax 350—200°C. B naHHOM noaxiacce Bbl-
JENSIIOT YCThIpe IPYNIbl pyOAHeIX dopMaumid: 1) nonumMeTaivyeckylo,
OOBEAWHSIIOLLYIO cleagyrouume GopMally: MUIeHUT-cPaIepUT-XAJIBKO-
nupuToByro (CamoH, 3rua, CesepHblit KaBka3); raneHuT-chanepur-
oapuToBy10 (MecTopoxaeHHsa Camnaupa); rajeHUT-chanecpUTOBYIO
(Kapas); 2) cypbMSITHO-MBILULSIKOBYIO: ApPCEHUMAHYIO M CYab(oapce-
HUOHYIO HUKeNb-KobaneT-xene3nyio (byaszep, Mapokko), apceHonu-
pUTOBYI0 (MecTopoxaeHMs 3abalkanbsi), 30J10TO-AHTHUMOHHMTOBYIO;
pepbepur-anTumMoHuTOBYIO (Houapa, I'pysus); 3) peakoMeTanbHYIO:
KaccuTepur-raneHur-chanepuropyr (Xamnyepanra, 3abaiikanbe),

Puc. 26. Paspes 16 MecropoxieHus Kiaimake, Ha KOTOPOM [10KAa3aHbl
oBoBIeHHasA NeosTOTHA W pYIIHbIE 30HB! (no Y. YaiTy 1 ap.). ObobuleHHasa reonoruieckas
KapTa ropMsonTa 929 (BCcTaBKa) 1MOKasbiBaeT pacnojioXeHHe U OpMEeHTHPOBKY padpesa 16,

[ — 30HA CWILHOTIO OKBAPUEBAHMA; 2 — KBApL-TONA3-TIMPUTOBAS 30HL HIMCHEHMUS
(K'IT1); 3 — nermatvThl; 4, 5 — NOCTpPYAHbIE MHTPY3MBHBIE CEPHM, 4 — CCPHUHHBIC
FPAHKTBI, 5 — TIO3JIHHE PUOJIMTOBBIE TIOPPHUPEL; 6-8 — HUXKHHE HHTPY3IUBHBIC CEPHM, 6
— HuHoTHTOBBIE MOphUPL], 7 — OMOTUTOBHE TPAHHUT-NIOPGHPLI, & — BHYTPHPYILHBIC
nopdupossle naiiku: 9 — LleHTpansHblid Maccus; /0 — KOro-3anagHblii Maceus; [/ — P,
JokemOpuiickue BMemawime nopoasl; /2 — xoHTyp coaepxaHuit 0.4% MoS,; 13 —
KOMTYp pyiHoro Temna Cepecko ¢ cofepxanusamu 0,2% Mo§,
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KaCCHTCPUT-XJIOPUT-NUPPOTHHOBYIO (OMcykyaH, [anpHuit BocTok);
4) YpaHOHOCHYIO: CYIbOHIHO-HACTYPAHOBYIO (TaleHHT-chanepuTo-
BYIO, MOJIMONEHUTOBYIO, XalbKONMHPHTOBYIO, MAPKa3HTOBYIO C YPAHO -
BOM cMonkoi); (IlIunkono6ee, 3aup; LlenTpansusiii Mmaccus, Opan-
M) “IATHANEMEHTHYI0” GopMauurio (Ko6anbsT, HUKENb, BUCMYT, CE-
pedpo, ypaH) ¢ pynaMH, COCTOSIIMMM M3 apCEHUOOB KoOGambTa ¥ HH-
Kens, caMOpOOHOro cepebpa, cynpdUAOB BUCMYTAa M YPpaHUHUTA
(®paitbepr, [Tunbpam, Bocrounas Espona u ap.).

[Inymonoeertbie cyab@uoHo-ypanossie mecmopoxycoenus OTHOCATC sy
K KlacCHYECKMM XWIbHbIM 06pa3soBaHUMSAM M KOHTPOMMPOBANMUCH
INIaBHBIM 00pa3oM paspblBHBIMH CTPYKTYpaMH. BepTHKanbHBIM ana-
[a30H OpyneHeHHA I HUX cocTaBiser 300—1500 M. Brigensiior aBa
THIIA MECTOPOXACHHI: 1) NnpocThle cyMb(PUIHO-HACTYPAHOBBIC XWJIb]
U 2) CIOXHbIC NOJUMETAUIMYECKHEe YPaHOHOCHBIE XHWIbl ¢ KOOanb-
TOM, HUKEJIEM, BUCMYTOM, cepeOpoM, HHOrOa MEeILIo.

Pynel reHeTHYecKH CBf3aHBI C IMNabMCCANIbHBIMKH MHTPY3USIMU
WIH NMEerMaTHTOBLIMHM TeNaMM CKIanyaThiXx rnoscoB. OHM pacriofiara-
JIOTCSI B pa3fioMax M TPELIMHHBIX 30HaX KaK B MATEPHHCKUX UHTPY3 M ~
X, TaK 1 BO BMELUAIOLIMX OCANOYHBIX U MeTaMOpdHUYECKHX NMopoaax.
MecTopoxXaeHMsA TNPEACTABICHBI CEPHSIMH IMPOCTBIX HMIH CHAOXH bIX
NOJMUCTANWHHBIX BpeKYUEBUIHBIX XWI. B NMPOCTEIX pa3sBUT HacTypaH,
a B CJIOXHBIX — ypaHHHMT. Cpeny CONMyTCTBYIUUX MUHEPAIOB Npcob-
NafaioT cynbpUaBI XKee3a, IMHKa, MCOH M CBHHLIA, 6apuT, dawopuT
u kapboHaTsl. Pynoo6pazoBanue nporekano npu reMneparypax 440—
80°C B wenounoi cpeae n3 ¢uonnos, conepxawaux NaCl 28% »xs.
Tunuynoe copepxanue U0, 0,1—1,0%. B otaenpHBIX MecTopoxae -
HHSX 3aMmackl OKMCH ypaHa cocTaBiAaioT 0,1—23 TeiC. TOHH, a I pyO-
HOro paMoHa 3ta uudpa ysenuyusaercs A0 45 Teic. ToHH. Ha monio
THUITMYHO XWIbHBIX MECTOPOXISHHH npuxonuTrcs 6onee 5% MUPOBOM
JOOBIYM ypaHa. .

K omHOMY M3 caMbIX M3BECTHBIX NPUMEPOB MECTOPOXICH U
JaHHOIO THMa OTHOCATCS yYpaHoBhie XWwibl Dpanuysckoro LenTpans-
HOIO MAacCHBa, CBA3aHHBIE C TEPUMHCKMMM OPOTE€HHBIMH IPAHHUTOM —
gamMu. B ux GopMHMpOBaHHM YCTAHOBJICHO YeThIpe CTaauM: 1) paHH SIS
Hayanack 350 MJIH JieT Ha3al ¢ BHEAPCHUSA aHATEKTHYECKHX rpaHUT—
HBIX pacIUIaBoB, OOOTAlLlEHHBIX 3aMMCTBOBAHHBIMH M3 BMEHIAIOLIMX
NOopoa 3NEMEHTAMH: YpaHOM, PTOPOM, OJIOBOM, JIMTHEM, Bobdpa-—
MOM U OepuiiMeM; 2) BTopasi CTaiUs HACTYTIAET CPa3y NOcic 3aTBep—
nesaHus MaccuBa (285 muH ner). IMo cyuiectBy B 3MOpHOHANbHOM
PE3KO PeAYLUHMPOBAaHHOM PEeXHME IMPOTEKAIOT BBICOKOTCMIIEPATYPHBIS
rpeiseHM3aluus U anbOUTH3ALIHA; OOPa3yIOTCS BTOPUYHBIC MYCKOBMT ,
anbOUT M aKUIECCOPHLIH YPAaHUHUT, NPOHCXOAUT BRIHOC KpecMHUA. Bee
3TH Mpeobpa3’oBaHUsI INHUCHEHUTOBOIO XapakTepa AeAaloT rpaHUThI
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bojiee MOPHUCTHIMM M MPOHULIAEMBIMH, YTO ONaronpHATCTBYET IMO3I-
HHMM ITpoLieccaM KOHUEHTPALMM PYAHOIO BeleCTBa; 3) TPeThs CTal M
CBSI3aHA C OEATEJIbHOCTBIO CMELIaHHBIX KapOOHATHBIX METEOPHBIX U
MarMaToOreHHBIX THAPOTEPMANIBHEIX CHCTeM 275 MIH et Hasan. IIpo-
HCXONWIO BHILIEIAYMBAHHE aKLIECCOPHOIO YPAaHUHHTA M OTIIOXEHME
€0 B OTKPERITHIX TPEIIMHHEIX CTPYKTYpaX pacTBopaMu, o0agaBIIHMH
TeMmrieparypaMu 350—100°C u pmougueiM nanenuem 30—10 MIla;
4) yeTBEpTas CTAnMA YK€ BO3HUKIA B OJIMIOLICHOBYIO anoxy (30 muH.
JIET) U XapaKTepu3oBaach THNEpreHHOM MoOWIH3alHell ypaHa W CO3-
JAaHHEM 30H, OOOrallleHHBIX BTOPHYHBIMH YEThIPEXBANEHTHBIMM CO-
eJMHEHUSAMH ypaHa.

Husxomemnepamyprsie mecmopocoerus IIpeACTaBIEHB] PYIHEIMHU
dopManUAMU, ACCOUMMPYIOLIMMHM C Pa3sHOOOpasHBIMM MarmMarude-
CKMMM KOMILIEKCaMHM U 0Opa3oBaBLIMMHCA NMpH TemrnepaTypax 200—
50°C. 310 Haubonee criopHas rpymnra MHHepaJIbHEIX 06bexToB. O6 HMX
TIPOUCXOXNSHUH BEOYTCS HECKOHYaeMble NHCKYcCHH. OMHH IeoNory
OTHOCAT OaHHble GopMaLMKM K THIPOTEPMATBHO-MEeTAMOP(DOTEHHBIM,
a Opyrue — K OCaJOoYHBIM WIH HHOWIBTPALHOHHBIM 00pasoBaHUAM.
OcobeHHO OonblIMe pa3sHOITIACHS CYLIECTBYIOT IO BOIIpOCaM Xapak-
Tepa CBSI3M 3THX MECTOPOXISHHUM ¢ MarMaTHYeCKUMMM IpoliecCCaMH.
MHOrde HacTaMBalOT Ha OTCYTCTBMM KakKuUX-THOO cBA3CH MexXny
HUMH. B KadyecTBe BO3ZMOXHEIX MPUMEPOB OTMETUM Haubonee yacTo
LMTHPYEeMBle B uTeparype dopmauuu: cunepuroBeie (bakan, Ypan;
Spubypr, ABCTpUs), ponoxposur-ponoHurosrie (briorT, CIIIA), Mar-
He3uToBhle (Catka, Ypan), 6aputoBrie 1 BUTepuToBHe (Canaup, Poc-
CHS) M Op.

BYHIHIHHI"EHHHE AHJEIUTOHIHBIE MECTOPOXKICHHUA

Mexny BHYTpeHHHMH KOHCONHMIMPOBaHHLIMH OJIOKAMH KOHTH-
HEHTOB M OKPaMHHBIMM MarMaTHYeCKMMH OyraMH, CBS3aHHBIMH C
rMyOMHHBIMM YacTSIMM 30H CyONYKLIMM, pPacIiONaralorcs M30THYTHIC B
rnaHe (B CTOPOHY KOHTHMHEHTA), KYJUCHBIE BYJIKAHOIUTYTOHHUYECKHE
rosica aHAEe3UTOBOIO M pPHOJMTOBOro cocrasa. Haubonee rpaHaomos-
HBIMM CTPYKTYpaMM TaKOTO THIIA SIBJISIIOTCS BYJIKAHWYECKHE Iosca
TuxooKeaHCKOro KOHTHHEHTANILHOIO obpaMmnerusa. B asuMaTckoy ero
yacTH Belaensaercs Yykorcko-Karazmarckuii rutaHeTapHBIM MOSC TIPO-
TsDKEeHHOCTBIO Oonee 10 ThiC. KM, CEBEPHBIM 3BEHOM KOTOpPOIO ABJIA-
ercss OxoTcko-YykorcKasi cucreMa cyOMepHOHOHANBHBIX TEKTOHO-
MarMaTH4YeCKHX CTPYKTYP. B BocTouHOM YacTh THUX0OKEaHCKOroO KOJb-
1[a K aHAJIOTHYHBIM 0Opa30BaHMSIM MOXHO OTHECTH BYTKAHOILUTYTOHM-
yeckue nosica AHn 1 Kopmwmep KOxuo#t u CesepHoMt AMEpUKH.

OcoGeHHOCTBIO B CTPOSHHUM cyDa’panbHbIX OKPAaMHHO-KOHTH-
HEeHTANBHBIX MOSICOB ABNSETCS WHPOKOE pasBHUTHE B UX Ipelenax aH-
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HAE3HTONALIMTOBOIO BY/JIKAHHM3Ma U HAa 3aBEpLUAIOLIMX CTAAMSIX LIETOY-
HOTO IPaHUTOMIHOIO MarMaTuaMa, a Taxke obpa3oBaHMe LUMPOKOTO
CTICKTpA PYAHBIX MecTOpoXaeHui. OpyneHeHuUe, Kak IpaBuiIo, TpuU-
YPOYEHO K MaJCOBYJNKaHaM, HX XEPJIOBbIM H nepupepHYcCKUM Yac-
TAM, TI€ KOHUSHTPHPYETCS B KOHWYECKMX, KONBLIEBLIX, palUaNbHbIX
W TpyOYaTBIX pasphIBHBIX CTPYKTypax. PynHble Tena o6bMHO HEBOIL-
IIOro pasMepa, MMeT GOopMy XM, TpyO, H3OMETPHUYHBIX IUTOKBEp-
KOB. Brimenaior yyacTku 6oraTheix pyl, KOTOpble Ha3bIBAIOT BOHaHLa-
MH. BMelawoumme BYJNTKaHMTHI MCTIBITANIM BO3AEGHCTBHE XJIOPMAHO-
CynbpaTHO-0HKapGOHATHBIX PaCTBOPOB, 0OPa30BaBLUNX OKONOPYAHbie
30HB! anyNApHU3alMH, ATYHUTH3ALMUH, XJIOPHTH3ALMK, KAOTIUHUTH3A-
LMY ¥ OKBapLieBaHusl. Bo BHELIHMX Opeonax MEeCTOPOXAEHMI WHpo-
KO pa3sBHTa HU3KOTeMIlepaTypHas nponwinTyu3aums. OpyaeHeHue 3a-
XBaThIBacT AUWAMNas’oH INIYOHH OT JecsiTKOB N0 coTeH MeTpoB. Hagans-
Has Temrieparypa pyaocobpasosanus 600—500°C o Mepe npubnuxe-
HHUA K NMOBEPXHOCTH ObICTpO NMoHMXKaeTca 1o 200—100°C. OrMmeuaercs
BLICOKAS] CKOPOCTb OTJIOXEHHS MMHEPAJOB, OOMIHE MHUHEPATbHBIX
aCCOUHMALIMKM M MX TE/IeCKOMMPOBAHME B PYAONOABOASIUMX KAHAIAX.
Ins pyn xapakTepHO WHMPOKOE PAacHpOCTPAHEHHE METAKOTOMIHBIX
TEKCTYpP. MHOTHE NPOMBILUTEHHBIE XMUIbl HMEIOT CIAOXHOC CTPOCHME.
B Hux Haubonee GoraToe opyseHeHUE PACTIONOXKEHO B BEPXHEH Yac-
TH. Ha mrybuHe HecKONMbKuX COTEH METPOR OHO CMEHSIETCSH cnatoopy-
AeHeNnbIMU 00pa3oBaHMAMH.

C 3THM THMIIOM MCCTOPOXACHMUI CBSI3aHBl MHOTOYMUCICHHbLIE U
BaXHBIC B SKOHOMUYCCKOM OTHOLUEHUH PYAHbIC OOBEKTHI ABYX Ipynn
dopManuii — 3010TO-cepebpAHON W 010B0-BOALPPAMOBOM, HA Kpar-
-KOHW XapaKTEePHUCTUKE KOTOPBIX OCTAHOBHUMCS HUXeE.

300TO-CcepedpsaHLle MECTOPOXIACHUS TIPeACTABJICHbI CACOYIO-
WAMM PYAHBIMU POPMALMAMU: NONUMETAIIMYECKOM 3010T0-Cepeh-
pAHOH (Aratosckoe, Poccusi; mecropoxnenust Kapnar, Yxkpauna:
Kpunas-Kpuk, Komerok-Joyn, CIIA u ap.), 30JI0TO-CcepeOpsIHOi ¢
TeJUIypUIOAMM M ceneHugaMu (ArmHckoe, Kamyarka; Ceurowu, Sno-
HHs), cepebpo-akanTuToBoit (dyxar, Poccust), sonoro-cynndoanTn-
MoHHUTOBOM (Kapamxen, Poccua) u apyrumu.

Mecmopoardenue Jykam pacrionoXeHo B MCPUAMOHATLHOM Ba-
JBITbI9aHO~CyrofickoM nporuGe, SBISIOWEMCs NOMNepeYHOI CTPYKTY-
po¥ K Oxorcko-YykoTckoMmy nosicy. [Iporu6 BHIMONHCH MEIOBLIMU
KOHTHHEHTAJIbHBIMHN OCANOYHBIMM M BYJIKAHOTEHHBIMH 06pa30BaHMsI-
MH. MecTopoxnenue npuypoycHo X BYJIKAHOTEKTOHMYCCKOMY TOJ-
HATHIO, pacIEHEHHOMY cepuei cOpoco-cABUMroB Ha psin 610KoB. B
AApE MONHATHA Ha rnybmHe 1000—1300 M pacnonoXxeH rpaHMTHBI
IUIyTOH. OCHOBHOE OpYIEHEHHE HAXONUTCH B LEeHTpanbHOM O/oKe M
CKOHLICHTPHPOBAHO HCKIIOYMTEIBHO B YIBTPAKATHUEBLIX (K,O no 8—
10%) sXcTpy3uBHO-3D}DYIUBHEIX BALUIX HIKHETO MeJla, CJIOXCH-
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HBIX PUOJMTAMH, UTHUMOpUTaMH, TybaMu, GeNb3uTaMy C NPOCIon-
MH apTWUIMTOB (puc. 27, 28). PynHble XMIsl NOMMMO KBapua clioxe-
HBl XJIODUTOM, alyJsipOM, PONOHHTOM, POOOXPO3UTOM M CYIbdHIaMHK
(3—8%). PanHue nponyKTuUBHbIe CTANUH (KBaplL-XJIOPUT-CYIbhUIHAS
¥ KBapu-anyisip-cepebpsiHas) GoOpMMpPOBATMCH MPU TeMIIepaTypax
385—240°C, a mozanuHe (KBapU-pOXOHHUT-PONOXPOIUTOBAs U IpebeH-
yaTroro ksapua) — 410—200°C. B pymax ycranosiieHo cBbiue 150
MHUHEPAJIOB, U3 HUX BAXHEHIIHMH SBISAIOTCS CAaMOpPOIHOEe cepebpo U
aKaHTHT, a TakKe cQaJIepUT M rajieHUT. I TaBHEIMH OCOGEHHOCTIMH
MECTOPOXICHMS ABNSIOTCA: 1) ycepebpeHue pyn (3010T0-cepebpsiHoe
oTHoweHHe 1:250—1:500); 2) orpaHuyeHHOE pa3BUTHE CYNbUOOB; 3)
HaJIMYMC MapraHUEBBIX MUHEPANOB; 4) reoOXuMHYeCKas CBA3b cepebpa

AKoY] 3 Lea 2l 4

Puc. 27. I'eoJioro-cTpykTypHas cxema LlenTpamsHoro yuacrka JyKaTcKOTO
mecTopoxneHus (cocramneHa H.A.IIuno, M.C.CaxapoBoil ¥ OPYIMMHM NO HAHHBIM
B.A.KopryHeHko u dykarckoit I'P3D).

CrpatuduumMposaHHble o6pa3zoBaHuA: 1 — 4YeTBepTHYHEIE OTINOXEHMST, 2 —
OBEHCKAS CepHA (JIMITAPHTHI, HALMTBI, aHOE3WTBI, MTHMUMODMTH W TYQHI JTMIIADHTOB,
naimros). CybpynkaHu4yeckue o6pa3osaHui: 3 — nopduposkle, ahHpPOBEIE IUTAPHTEL K
HEBAUTBI, 4 — aHOe3UThl, 5 — pYOHBIE 30HH, 6 — pyaHule Tena, 7 — pasphIBHBIC
HapyuieHus, 8 — rpaHMUB! NafKOBOTO TNMofAca
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C MeOBIO, XENe30M, CYPbMOM, ONIOBOM, CENCHOM M MapraHueM; 35)
MHOTOCTadUHHOCTD INpoluecca pynoobpasoBaHus, NBYKPATHBIN MpUB-
HOC cepedpa, a TakKe NMO3AHAS1 pereHepauus cynbdUAHBIX MUHEpA-
JIOB.

Mecmopoxcdenue Kapamken pacnonoxeHo B I[IpumMaragaHckom
otpeske Oxorcko-YyKoTcKoro nosica, IpUypoYeHO K KPYIHOM BYIKa-
HO-TEKTOHHMYECKOM KanbIcpe, BLINOTHEHHOM MENIOBbLIMM OCATOYHO-
BYNIKAHONE€HHBIMM TOPOAaMH, U aCCOLIMMPYET ¢ BEpXHEMEJIOBBIM Mar-
MaTU3MOM (IUl1arMorpaHMuT-nopdupsl, KBapLeBbie JHOPHUTOBBIE MOP-
¢Mphl, JauUTLl, ABTOMArMaTuYecKue OpeKYMH aHae3uToB) (puc. 29).
PynHbIe XWUNBI JIOKATM3YIOTCS B palyualbHBIX TpelIMHAX cKona, dop-
MUPOBANUCH B B CTAAUH (30N0TO-CYNbDHUAHO-CYyNbPOCONICBas U Ce-
pebpo-cynbdocobHO-CeICHUIHA U 00pa3yloT criopagHyeckye pou B
pasnuyHbIX Onokax Kanepaepsl. Haunbonee npoayKTHBHbIE XWIbl UME-
0T anynap-KBaplUeBEIM, KBapUeBBIH U KBapl-KapOOHaATHBIM COCTaB.
3o50TO-CcepeOpsAHOEe OTHOLIEHHE M3MeHsierca B npenenax 1:1,25—
1:20, B cpenneMm 1:5. KonuvecrBo cynbdunoB He rnpesbruaer 0,5—
1,5%. K Haubonee pacnpocTpaHEHHbIM PYOHBIM MUHEpajlaM OTHO-
CHTCSI: 307I0TO, cepeOpo, MUPHT, XaNbKOMHPHUT, cdanepur, Onexisie
pyoel, Gpeitbeprur, akaHTHUT, KaHOUILIUT. OTIoXeHUe BoraTeix 30-
NOTBIX PYyX MPOMUCXOAMIIO B Y3KOM TeMIlepaTypHOM UHTepBane (200—
180°C) B ycnoBUsSIX pe3KOUM CMEHBI JaBNEHUH, U3BMEHEHUS cOCcTaBa py-
NOHOCHBIX PacTBOPOB, NPH TEPEMEHHbIX KHUCJIOTHO-IUEIOYHBIX U
OKMCITMTENBHO-BOCCTAHOBUTE/NBHBIX YCJIOBHSX, a2 TAXOKe B UHBEPCHU-
OHHOM peXHME CEpbl M KHUCJIOPOA.

OnoBo-BoabdpaMoOBble MCCTOPOXIECHUHA paccMaTpu-
BAGMOTro Kiacca (hopMUPOBATMCEH B BYTKAHHYECKUX Ayrax MarMaruye-
CKMX IOSICOB, Yallle BCEro, Ha AKTHBHLIX OKpaMHaX KOHTHHCHTOB.
Haubonbluee nMpoOMBILLIEHHOEC 3HAYEHHE B MX COCTABC MMEET KacCHu-
TePUT-BOJILPPAMUT-BUCMYTUH-APreHTUTOBAS pygHas opMallys, Xo-
powro pazsurasi B AHgax u Kopaunwepax CepepHoit u FOxHoN AMe-
PUKH.

Bonee 15% mupoBoit nobniyu onosa, OonbliMe KOJIMYECTBA
Bosb(pamMa, cepedbpa U NONUMETALIOB OoJiee MONYBEKA MOCTYNACT U3
MecTopoxneHuit Bonusuiickoro pyaHoro mosica (Jlsinarya, YaHykw,
[Torocu, Opypo u MHoro apyrux) (puc. 30). bonmusuiickue MecTopo-
XICHUS JIOKAJIM30BaHbl B Mpelesiax cybMepuauoOHANbHON OYTH (BBbI-
FHYTOU B CTOPOHY KOHTHHeHTa) wupuHoi 50 u nmporsokeHHocTh 800
KM. PynoHOCHBIC BYJIKAHOT€HHBIC U HHTPY3UBHBIC TIOPOIBI Ha CCBEPC
PAHHEME3030HCKOr0 BO3pacTa, B LICHTPaAJIbHOH YaCcTH paHHEMHOLC-
HOBOTO, 4 Ha Iore no3sHcMHoLieHoBoro. Mx obpaszoBaHue CBA3BIBAKOT
nubo ¢ cybaykKuMeil OKCaHMYECKOM IUIMTHI B BOCTOYMHOM HampaBlic-
HUM, JTHOO € AHATCKTHYCCKUM ICpEriaBlicHHEM IOPON KOHTHHECH-
TWILHOW KOpBbI, MUOO ¢ MepeoTNIoNCHUEM Py, bonee APEBHUX, B HaCT-
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Puc. 29. CxeMa reoJJorHueckoro crpoeHms pyuHoro nojs Kapamkex (cocramieHa
H.A.lluno, M.C.Caxaposoii W p. no manHbiM A.A.KpacwisHukona, JI.M.JIeiGoBok,
JI.B.XpvcTaneBpo M ap.).

-2 — cTpaTHpUUMpoBaHHble ofpasopaHusa: | — JMnapurosas, OaswibTOBas,
NAUMTOBAS M AHAE3MTOBAA TOJNIIM, 2 — OCANOMHO-BYJIKAHOTMeHHad Tojuna; 3-7 —
HHTPY3UBHBIE 00pa3oBaHMA: 3 — IUATHOTPAHUT-TIOP(MUPLI, 4 — KBApLCBbIC JUOPHTOBLIE
nopdupkl, 5 — JALIMTHI, 6 — aBTOMAarMaTMyeckue OpeKUHUH AHIIE3UTOB, 7 — JIMIIAPMTH,
8 — pymHble Tena, 9 — rMaBHbE IMMPOTHBEIK H MEPUINOHAILIHBIH padnoMbl, 10 — paaioMbl
OrpaHH4YeH Hd Kaliplepbl, 11 — MenKue pa3pbiBHbICc HapyuieHus, 12 — Yy'UacTKH
mecTopoxineHua. Lpippn B kpyxkax: | — BoctouHbid, 2 — LeHTpanbHbIH, 3 —
Cesepiiblit, 4 — CeBepo-3anajHslu
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HOCTH INaJISO30MCKHX M TPUACOBBIX MecTopoxacHMi. ONHHM M3 HaM-
bolnee sIpKMX MNpeacTaBUTENCH pyoHBIX 06beKTOB Bonusuiickoro nos-
ca SABJISETCS OJIOBO-cepebpsiHoe MectopoxncHue [lorocu, npuypo-
YeHHOEe K CYOBYJIKAHHYECKOMY IUTOKY AALUMTOB MNO3AHCTPETHUYHOIO
BO3pacTa, YaCTHYHO PACIOJIOXKEHHOIO B XEpje APeBHEero ByJKaHa W
IMPOPHIBAIOLIETO HWXKHEINANEO30UCKO-TPETUYHYIO TCPPUTCHHYIO ce-
PHMIO M CPEOHETPETHYHYIO TOMINY JaB B TYdOB AaHACIUTOBOTO U PHO-
JIMTOBOIO cocTaBa. OpyaeHEeHUE JTOKAIIM30BAHO B ITSITH CUCTCMaX BYII-
KaHOTEKTOHHYCCKUX TPEIUMH U popMHpoBanock Ha rMybune ~900 m B
nea neprona. C nmepBbIM CBSI3AHO OTIIOXCHUC KACCUTCPUTA, MHUPHUTA,
BHCMYTHHA ¥ BONbLMPAMHUTA, 2 CO BTOPLIM — CTAHHUHA, TCTPA3APUTA,
chanepura U nUpaprupuTa. B BEpXHUX 4acTaX pyAHbIX Tea npeobna-
JAaKOT MHHepansl cepeOpa, a B HHXKHHMX ONOBA, BONAbdpPamMa, BUCMYTa U
Menu. Pynoo6GpasoBaHUE MPOTEKANIO B LUMPOKOM OHAMA30HC TEMIMC-
patyp 500—100°C. OxonopyaHbic U3MECHEHUSI NPCACTABACHbI HHTCH-
CHUBHBIM OKBapuUeBaHHEM (BCPXHsiSl YACTD IUTOKA) M CCPHLMTH3ALMCH
(rmybuMHHEBEIE rOpU30HTHI), JlarepanbHasi 30HANTBHOCTb BBIPAXKEHA B
Pa3BUTHU B LICHTPE MECTOPOXIOSHMS OJIOBO-CCPCOPSIHBIX XUM, a Ha
ero nepvcpepun — cepedpsidbix ¥ cepedpo-nonumeTauinueckux. Mo
nepudepru MECTOPOXACHHSI MOPOAbl NPONHIUTHIUPOBAHBI.

K xnaccy BYJIKQHOTEHHBIX, CBSI3AHHBIX C KHUCNbLIM, CPCOHUM M
OCHOBHBIM (TpPanmnoBbEIM) MArMAaTH3MOM, MCCTOPOXACHMH TAKXC OT-
HOCHTCSI MHOTOYHMCNIEHHbIC, HO MCHEE 3HAYMMBIE B MMPOBOM DanaHce
MUHEPAJIBHOTO ChIpbsl pyaHble 00beKThl. Cpean HUX MOXHO OTMC-
THUTDH: (aoopuT-6eprpanauroseie (Tomac, CLIA), xKuHOBapHBIC
(Beuuxoso, Ykpauna), camoponHoit menu (03. Bepxuee, CILIA), any-
HUTOBBIE (3arnuK, 3akaBkasbe), ucaaxvackoro wnara (TyHrycka, Cu-
6upr), camoponHou ceprl (Kypunsckue ocrposa, Anonust, Mtanus).

Bynkanoreduple 0a3aibTORAHBIE CYOMapHHHbIe (Koa4yeaanHbie)
MECTOPOXKICHHUSA

K OaHHOMY KJACCY OTHOCSITCSI MECTOPOXACHMST CYNLDUIHDBIX
PYI, CBSI3aHHLIC C MNOABOAHO-MOPCKUMHM OaswibTOMAHLIMKM (hopma-
nusaMu. M3 Hux nonyvaior a0 10—15% muposoit no6u1vKM MEOH, LIMH-
Ka, CBUHLQ M 3HAYWTEJIBHbIC KOJMYCCTBA cepebpa, 30JI0TA, KALMUS,
CCJICHa, ONOBA, BHCMYTA, Oapusli U Ap. PaccMaTpuBACMBIC MCCTOPOX-
ACHUS 00PA30BLIBANIUCE HCIIPEPLIBHO B TCUCHUC BCCH ICONOTMUCCKOM
WCTOPHMM, HAYMHAsI C PAHHETO apXest 1 KOHYasl COBPCMCHHLIM KOJ4e-
JaHHBIM PYIOICHE30M B OKCAHHYECKMX CTPYKTYPAX M3 MAHTUMHLIX
HCTOYHUKOB BELUSCTHA.

PynHbie NPOBMHLUMHM M PAHOHK GOPMUPOBATUCH HA PAZHLIX CTA-
OHSAX PasBUTHUSI 3CMHOM KOpPbl, HO BCEIAd B YCIOBHMSIX PACTSIKCHMSL.
YCTaHOBACHO YCTBIPE OCHOBHBIX THIQ INCOTCKTOHHYMECKHUX O6CTAHO-
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BOK KoJlyenaHoobpaszoBaHus: 1) OCTpOBHEIE OYTH, 2) CPeANHHO-OKea -
HUYECKHME XpebThl, 3) ThUIOBOAYXHEBIE GacceiHbl ¥ 4) 30HEI pa3JIoOMOB
Ha rpaHULE NaJleOKOHTHHEHTOB.

B npenenax ocTpoBHbIX Oyr Han 30HaMu bensoda-3aBapunkoro
Ha PaHHHUX CTAOHAX CYOOYKIIMHM B pe3yNbTaTe aHATEKTHYECKOTO nepe-
TUIABJICHHUS NOTPYXKAIOWIEeHCs MoJ KOHTUHEHT OKEaHWYECKOM TUTHTBI U
YaCTMYHOIO IUIABJICHHUSI MAHTUWHOIO MaTepMaia TIpOSABWICS HWHTEH-
CUBHBIM OaszanbT-aHOEe3UTOBOM BYNKaHM3M. C HHMM CBSI3aHBl LMHKO-
BO-MEHbIE paHHETeOCHHKIMHANBHBIC MECTOpOoXaeHUs daHepo3oh-
CKMX OporeHu4yeckux nosicop. Ha 6onee mo3smHux cTamuax cyonyKuuu
PE3KO BO3pacTaloT oOLEMBI ACCHMMWIISILIMM MaTepHalla CHAIMYECKOM
KOphl. ByllkaHU3M cTaHOBUTCS 00JIee KMCNAbIM M H3BECTKOBO-LIEIOY -
HbIM. C HUM yX€ acCOLMMpPYIOT CBUHLOBO-LIMHKOBO-MEIHO-cEpeb-
psaHble MecTopoxiaeHuss (KuHcroyH, banaxnana, Illacra-KuHnr,
CUIA; ®ykaszapa, llluncaBa, Anonus; BynnoH, ABcTpanust).

B pudTOBBIX CTPYKTYpax CpeIMHHO-OKEAHHYECKHX XpeOTOB
(GopMHpPOBAIUCE MEOHO- M LMHKOBOKOJIYENAHHEIE MECTOPOXIAECHMUSA
OQUONUTOBBIX MOSCOB. YacTo OHM NPHYPOYEHBl K YalleoOpasHbIM
BrlalWHaM M pacrnosiaralorcs BONM3M LIEHTPOB aKTUBHOIO BYJIKAHM3-
Ma. OnpeaensiolymM yCIoBUeM pynoobpasoBaHus aBuiaochk pudToob-
pasoBaHMe, NMPOTEKaBLUEE B YCIOBHSX Pa3OBIDKCHMS JUTOCHEpPHBIX
iuT (Naeosoiickue MectopoxnaeHuss Ypaia, CkaHavHasum, Heio-
daynaneHna, Kunpa v opyrux perioHoB).

TeoBoayXHble OacCelHBI PACTSIXKEHUS XapaKTepH3YIOoTCs JI-
HEHHBIMU PUPTOBBIMH CUCTEMAMH, B Npeaenax KOTOPbIX pa3sBHBACTCS
6MMOAANIbHBIM Oa3aNbT-PHONUTOBLIN BYNKAaHU3M H OpMHUpYIOTCS J1O-
KaNnbHbIC BIAOUHBI C IMTYOOKOBOOHBIMH halMIMH OCAaJdOYHBIX MTOPOL.
[IppMepoM nopoOHBIX 00pa3oBaHMM MOTYT CJYXHMTEH CpeOHeNaneo-
30MCKHE KONM4YenaHHble MecTopoxneHHsi Mbepuiickoro mnomayocTpoBa
(ITupuroBbid nosic Ucrmanuu v [Mopryranun).

30Hb! TpaHCPOPMHBIX CABUIOBBIX Pa3fIOMOB Ha I'paHHMLIAX MHK-
POKOHTHHEHTOB 4acTO OmaronpuATHBI 1151 GOPMUPOBAHUA KPYITHBIX
PYOHBEIX palloHOB. OHM NpHYpOYEeHbl K BYJIKAHOTEKTOHHUYECKMM IE-
MPecCCUsIM M CBsS3aHBl C KalblepaMu M cTpaToByinkaHaMu. Kanpaepnl
pacrioniaralorcs B INONEpPeYHbIX K NTYOMHHBIM paszoMaM HapylUeHHM-
ax. s HUX XxapakKTepHEl pOM CYOBYIKAHMYECKUX faeK 6a3aibTOBOIO
A PUOJIUTOBOTO COCTABA, MMEIOLMEe HAUOONBIUYIO IYCTOTY Ha NPOAOII-
XECHHMM MAarMOBBLIBOASLIMX KaHanoB. Ha yoancHUM OT aKTUBHBIX LICH-
TPOB BYJIKAHW3Ma NMYYKM OAC€K BBITATMBAIOTCSI BOOJE OCH PErHOoHalIb-
HOro cxatusi. B pexumMme pactsokeHMs GopMHpoOBanucCh 6a3zanpT-pHo-
JIUTOBBIC KOMIUJIEKCHI C KOTYeJaHHO-TIOTHMETAIUTHYECKUMH MECTOPO-
XAeHUSIMU. YacTo Ha 3aKMIOYMTE/IBHBIX 3Tanax pa3BHUTHA NOXOOHBIX
CTPYKTYP BO3HMKaNAa OOCTAaHOBKA CXKAaTUA U NMPOMUCXOOWIa CMEHa THIIa
BynkaHusMa. @opMHUpOBANHCh aHAE3UTO-HAaLIMTOBbIE KOMIUIEKCEI, TH -

19° 147



NUYHbIE 1A 30H cybnyxuuu (IMpuupreitickmii pyasslit pajion, Ka-
3aXcTaH).

Obobwennas moodens pyooobpazoeanus

MecTopoXIneHHs KONMYeJaHHOIO CeMENCTBA MNMpPEACTABASIOT CO-
0O¥ NPOAYKTHI OEeATENbHOCTH KOHBEKTHBHON TMIPOTEPMANBHOM CHC-
TeMbl. [TTaBHBIM KOMITOHEHTOM CHCTEMbI ABASCTCSI MOpCKas BOAA, HO
Ha pa3HbBIX 3Talax U CTaOMAX AaKTHBHYIO PONb MIPalOT TAKXE Marmi-
THYECKHE, METEOPHELIE M norpedbeHHble (nopoBkle) Boanl. Mcrounuka-
MW SHEPTHM CJYXHMT NHOO aHOMANbHO BBLICOKMH TENNOBOH MOTOK,
nu0O TEeruio OCTHIBAIOLIMX MarMaTHYecKMx Tea. B nmpouecce Hucxons -
LIEr0 OBIDKCHUA MOPCKas BOJA HATIPEBAECTCS U aKTHMBHO B3aUMOOCii-
CTBYET ¢ NMPHOOHHBIMHU NopoaaMu. B pesynwrate obpasyercs BoccTa-
HOBJICHHEBIH CabOKUCHBIH COICBON pPacTBOP, B KOTOPOM aKTHUBHOCTH
H,S’, HS- u §* >> axrusnocreit SO> n HSO,. On o6oraiacrcs
BBLILIETTOYEHHBIMM M3 OKPYXAlOWHUX NOpoa METannaMM.

Bocxonsuasi BeTBb IMOTOKA B3aMMONCHCTBYET C BMEILAKLLUMMM
MmopoaaMi M XONMOOHBIMM MOPCKHMMM BOJAAMM M NPOU3BOLMT MHTCH-
CHBHBIH MarHMeBbIi MeTacoMaro3. [Ipy pe3kmMx nManCHMUSIX JaBICHMS
MPOMUCXONUT BCKHMITAHUME pacTBOpa U OTJATalTCs KPCMHEC3CM U CY/Tb-
¢buakl (MUMPUT, MApKa3HT, MUPPOTUH, XAJILKOTIMPHT M Ap.). B npuaon-
HOM TMIPOCTPAHCTBE 3TOT INpolecc NMPOTEKACT NaBUHHO. Baaumoneiicr-
BH€ HOBLIX MOPUHH pacTBOpa C paHeC OTIOXUBLIMMMUCS CYAbhuaaMu
NMPHBOAMT K MOSBJICHHIO PYAHOM 30HANBHOCTH. 3HA4YeHUS KO3 H-
HueHTa Cu/(Zn+Pb) yMeHBIAOTCH MO HAMPABNCHHIO KAHANOB
¢unbTpallid M NEPNEeHOUKYIAPHO K HUM. Bapur KOHLUCHTPUPYCTCSI
Ha y4acTKaxX MMHHUMAJLHBIX BEJIMYHH 2TOro Ko3@dpHiMHcHTA.

JIOCTUTHYB NOHHOH MOBCPXHOCTH, PYAHBLIW PACTBOP CTCKACT B
noxaneHele nemnpeccuu. [lo Mepe ero pazbaBneHus ¥ oxnaKImcHUsA
OTnaralolMecss MUHEepaNbHble NapareHe3uchl GOpMHUPYIOT daLmaiy-
HYX0 30HANBHOCTB: CYNbPHUIBI—KPEMHE3CM—OKCHABI XeNe3a U Map-
raHua. Ewe He nutuduumMpoBaHHbLIE METAIOHOCHBIC Wl ONION3AIOT
CO CKIIOHOB BIIAAMH U NEpeMelaloTcs TYPOyNICHTHBIMM H IPA3CBLIMH
norokamMu. HernocpeacTBEeHHO OKONIO MOABOASIIMX KAHATOB B YCTb-
€BbIX YACTHAX MOTOKOB 0Opa3yioTcsa mpoKCHMaNbHbIE, a Ha YAAICHUM
HMCTANbHBIC PYIHbIE 3a)ieXu. [‘eonoro-reoxuMmuyeckue naHHeic (pac-
4eT BanaHca METanioB, M3OTOMMS CCPbI, 3NEMCHTHI-MIPUMECH W ap.)
MMO3BONAIOT CAENATh BBIBOA O MArMAaTHYCCKOM HMCTOYHMKC OCHOBHBIX
METAIOB, M3 KOTOPBIX MEAb MOCTYTala U3 MAHTHMHHBLIX YPOBHCH, a
CBHHEI H LIMHK M3 NMOPOJ KOHTUHEHTAJILHONW KOPBI.

HetanbHo npouecc GopMUPOBAHUS PYAHBIX TN HA MOPCKOM fHE
OMHUCLIBACTCA T'MAPOJH3HO-PEAaKUMOHHOH OCAOOYHO-MCTACOMATHYC-
CKoM Mopenbio, npeanoxeHHo H.C.Ckpumuenko. CornacHo 3ToMH
MOETH NMUHEWHBIH SHIOTCHHBIM TMOPOTCPMATLHBIN MOTOK, 06Ora-
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ILEHHbIM MOHaMM SO,* ¥ KOMIUIEKCHBIMM COSAUHECHHUSAMM METALTOB,
OKOJIO TOHHOH NOBCPXHOCTH B 30HE BbICOKOM NMPOHHIIAEMOCTH pac-
KpBIBACTCSl BBEPX B BHMAC BOPOHKU. BO3HUKaeT KOHBEKTUBHAS CHUCTE-
ma. Hanbonee HHTEHCUBHOE PYNOOTIOKEHUE MPOMCXOAMT HA YYacT-
Kax, rie INoToK KMHXaNnbHO BXOAMUT B PhIXJIbIE NJOHHEIC OcankKHi. Beige-
NAKT ABE YaCTH TMAPOTEPMAJIbHOH CHCTEMBI — HHXHIOK M BEPXHIOK.
B HyxHe# yacTu npu temneparypax 300—350°C B pesynbTaTe ruapo-
nu3a obpasyeTcst ABE KMCNOTHL: cnabas ceposogpoponqas H ,5 U CHJIb-
Hast cepHast H,SO,. Cepras xucnora crioco6eTByeT BhiLIENIAYMBAHUIO
U3 KUCITBIX nupun (B 4aCTHOCTH, PHONIMTOB) PAa3MTUYHbBIX KOMITOHCH-
TroB — Ca0, MgO, FeO, MHOTHMX 3IEMEHTOB U 0OpPa30BAHMIO AHTUI-
puTa. B BEpXHEH YacTH NPOMCXONUT MajaeHue TeMrnepaTypsl Ao 40°C,
CMCLUMBAIOTCS ropsiyve (PIovabl ¢ MOPCKOM BOJAOKW M OTIAraloTcs
cynbduaHbie pyasl. [IpupalieHre MOWIHOCTH 30HBI CIUIOLUHBIX Py
NIPOMCXONMT BCICACTBHE PEaKUMOHHOIO ONMYCKaHWsI ee HMXHeH rpa-
HHLbL. YacTo HabMoONaeTCs NOCTeNeHHBIN NEPEXON MEXAY CIUTOLUH bI-
MH M BKParuleHHBIMH pynamu. CepoBoaoOpoa B OCHOBHOM MCIIOJB3Y-
eTcs At 06pasoBaHus cynbdraoB nonumerawios. [1o HanpaBieHHIO
K OJOHHOU TMOBEPXHOCTH MPOMUCXOOUT CMEHA XJIOPHUT-aHTUIPUTOBBIX
WIH TaNIbK-aHTMIPHTOBBIX METACOMATHTOB Ha KBapLl-CEPULIMTOBBIC, a
B PYAHOMH 3aJeXXH GOPMHUPOBAHME TPEXWIEHHOM 30HABHOCTH (CHU3Y
BBEPX): MEAHO-KONYEAAHHOH — MEIHO-LMHKOBO-KOMYCAAHHON MU
KONM4yeAaHHO-NoNuMeTa/LiH4YecKoi. O6pazoBaHue MHOTOSIPYCHBIX Me-
CTOPOXACHHUH CBSI3AHO C TOBTOPHBIMHM LMKJIAMU TMAPOTSPMAITIBHO-
OCanoOYHOIO PYAOOTIOXKEHHMs Hal €AWHBIM PYIOTNOABONSAILIMM KaHAJIOM.

ITodpazdenenue koauedannsix mecmopoxcderiii

OnucriBaeMBI# KJ1acC MECTOPOXIEHMI accoLMUpYyeT ¢ cybma-
PUHHOM OasanbT-TMNapUToBOl dopMamei, KoTopast pa3acisercs Ha
TpU cybdopmaumu: cnabo auddepeHUMpoBaHHYIO, NONHO AUbde-
PCHUMPOBAHHYIO H KOHTpacTHo AuddepeHuupoBaHHyw. [lo kom-
INICKCY MPU3HAKOB — CBA3H ¢ MarMaTHYeCKHMMH NMOPONaMHU, I'e0IOTH-
YECKMM YCNOBMSIM 3QJIEraHUs] U OCODEHHOCTSIM COCTaBa U CTPOEHHS
MOXHO BBIUICIUTE 4YEThIpE IMOAKIACCA MECTOPOXISHUM: KUTIPCKHMA,
ypanbCKHH, Kypoko (antaickuit) u Gecmum (punusyaiickui). Pac-
CMOTPHM KaXIbIH M3 HUX noapobHee.

Kunpckuit nodkaacc

K HeMy OTHOCATCS CEpHO- W MEAHO- U MEIHO-LIHHKOBO-KOI4Ye-
AaHHBIE MECTOPOXIEHMS, CBfI3aHHbIC ¢ HeauddepeHUNPOBAHHOM
6asansTOBOM cybdopMaLmeit BeCbMa XapaKTEPHOU 1Sl KOPbl OKEaHHU-
yeckoro TMna. 3to U gokembpuiickue pynsl Asctpanuun (Bpoxen-
Xwin) u @uunsaonu (OyTokymno), M paHHenaneo3soiickue Hopse-
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Puc. 3oHaMBHOCThR KHNPCKMX MecTopoXjIcHHH (no P.Xaruuucony).

| — aprwumT, o0OralleH HBIH XCJIC30M, COJIepXaIlHH B OCHOBHOM ICTHT, JIMMOHKT
M FeMAaTHT, 2 — MAacCHBHBIC CYyNbhHALL, 3 — NPOHMH/IHTH3AIHA C PACCCAHHBIMH
cynbuIaMu, 4 — nocnepyHas gaika, 5 — HecolmacKHe; A — 0caJlouHas IKCIWIHIHOHHAA
MHHepanmu3aluua (I — ocagovHas 3ona, Il — 30Ha MacCHBHBIX cyiibkpuios), b —
WMTIPErHalMOHHAA MHHepanH3alMsa B HaMeHeHHbIX Jlagax (111 — cysiu/Int, 3al0HAI0IHE
nmonocth, IV — cynbhuibl Ha OKpaMHe IWUIOY-Nas, V — cyashuibl, 3anojiHsgIOmKe
patoMpi, VI — paccessHHble MTAPUTOBLIE BKPATUICHUSA B M3MeHEeHHOH Jiase)

ruu (Jlekxen) u Heiodaynnnenaa (Kanaga), ¥ Me3030MCKHE MECTO-
poxacHusa Kunpa, Typuun (Spranu-ManeH) ¥ gpyruc, 1 COBPEMCH-
HbIC CYNBMDHOHBIC 3ATCXKU CPCAMHHO-OKEaHYCCKUX XpebTos (puc. 31).

1. MectopoxneHusi HelodayHaneHaa BXoasiT COCTABHON YACTLI)
B PAHHENANCO30HMCKHUH ODHOMUTOBBIM KOMIUICKC, B pa3pcsc KOTOPOro
BBEIOCASAIOTCS (CHH3Y BBEpX): YAbTpabasuTsl, rabbpo, rmiacToBbic nua-
6a3oBBIe OAliKM, NMHUTOY-JIAaBEl — KOJNMENAHHBIC 3aJIeKH U MOPCKUE
OCaldKH.

2. Mecropoxaenus Maccusa Tpomoc (Kunp) csszaHbl ¢ Meo-
BbIM O(HOJIMTOBLIM KOMILJICKCOM. DTO OOBIYHO MCJIKMC ¥ CpEAHHUE
pyaHble 06BEKThI. B HIXXKHHMX 4YacTSIX MECTOPOXIACHMI B TONMLIEC MUI-
Noy-J1aB yCTaHaBAMBacTC CYNb(PUAHBLIM 1UTOKBCPK, (MHUKCUPYIOLIUH
pyaornioaBogswui KaHan. Hag HUM pacnosnaraeTcy rOpu3OHT KpeM-
HUCTBIX CYyNbGHUIOB (AWIMOMAOB) M IUIACTO- H JIMH3000pasHbIX 3ane-
XeH CIUVIOLIHBIX KoJM4YeJaHHBIX pyd. Ero BeHYaeT NMOBCPXHOCTL pas3-
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MbIBa U TOBEPXHOCTHOIO BBIBETPHBAHHS, NMpPEACTABICHHLIC pa3sHOOD-
Pa3sHBIMM OXpaMH M MOPCKMMH TCPPHUICHHBIMM ocagkaMH. OOBIYHO
pyaHbIe Tena GOpMHPOBANUCH B JOKATBHBIX BraguHax BOMU3M pyno-
NMOABOASILIIMX Pa3NOMOB WM TPCLIUHHBIX 30H.

3. CoBpeMeHHbIe CyAbPHAHBIC NMPOSBICHUS MOpEeiH UM OKCAHOB.
B coBpeMEHHELIX MOpPSIX M OKeaHaX rdapoTepMalibHble CyabDUIHEBIE
nposiBicHUs1 GOPMUPYIOTCSI B 30HAX CPEIWHHOOKCAHWYCCKUX Xpeb-
TOB M 0DNacTSAX 3a0CTPOBOAYXHOTO CIPEAMHIa W BHYTPUIUIUTHOTO
ByJiKaHU3Ma (“ropsauue ToOUKH”). B MecTtax akTUBHOM rMApOTEpPMAah-
HOH AesATCNbHOCTU HA OHE OKeaHa o0pasyioTcsl pyaHble MOCTPOMKH,
nocruraowme 70 M B BBICOTY U UMEIOLME OMAMETP OCHOBaHUSA 1O
HECKOJNLKMX COTeH MeTpoB. Kaxkmas Takasi MOCTPOMKa COCTOMT M3
HECKONLKMX MWUJIMOHOB TOHH pyIHoOro BeulecrsBa. B mnpenenax or-
NENbHBIX MIowagei (MecTopoXIeHM UM pyAHBIX NMOJNeil) pacnona-
racTcsl HECKOJIBKO ASCATKOB TAKUX KOHYCOBMIHBIX XONIMOB, YBEHYAH-
HBIX CBepXy TpyOoooOpasHBIMH TenaMH “4YepHBIX KypunblukKoB”. [o-
nobnoe none cogepXkUTt 30—50 MNH. TOHH MMAPOTEPMANLHOIO Belle-
ctBa. B HacTosIee BpeMs 3TH NMPOSBICHUS HUIOC B MHpE HE pa3pa-
0aThIBAIOTCSI M MNPEACTABISIOT NMOKA MOTEHUWANbHbIE MEOHO-IIMHKO-
BO-KOJYEOAHHBIC pyAbl Oyaylero.

Ypanwckuii nodkaacc

JNaHHBIH MOAKIACC MECTOPOXASHHUM aCCOLMHUPYCTCS C KOHTpa-
CTHO-IH(dPepeHUMPOBAHHOMW Da3anbT-JIMNAapMTOBON cybdopMalLiHeH,
SIBNISTLIOLLIEMCS NMPOU3BOAHOM MOAKOPOBOU MaHTUMHOM Marmel. [lo co-
CTABY MecTopoxIeHUs Jubo memHokonuenaHHble (bnapa, HOxHbli
Vpan), nubo MmenHo-umHKoBokKomuenaHHbie (Iait, HOxHBIt Vpan,
Ypyn, CesepHriii KaBkas u ap.). B Haubonee sspKkoM BHIE 3TOT THII
MECTOPOXACHUM 1LLIHMPOKO PACNpPOCTPAHCH U ACTAJIbHO MCCNeNOBaH B
repUMHCKMX KOMIUIEKcax Ypana.

OpynoecHEHUE 3[eCh AcCCOLMMpPYeT C CYOBYJIKaHMYECKHMMHM, 3KC-
TPY3UBHBIMM M JJABOBLIMU (hauUsIMH JIUIIAPUTO-AAUMTOBOIO COCTARA,
Pa3BMTO B 00acTsIX OMMOOANBLHOIO TUITAPUT-0a3a/IETOBOIO BYJIKAHHU3-
Ma W OTYETIMBO KOHTPOJMPYETCSI BYNKAHMYECKMMH CTPYKTYpPaMH.
MecTopoXaeHHs: 0Opa3’oBLIBAIMCE HA PAHHUX CTAOMAX 3BOJIIOLIMH
SHCUMATHYECKHUX OCTPOBHBIX OYT M MOKAJIM30BAHbI B Npeaenax ByJIKa-
HHUYECKUX TPOTOB.

TUNMUYHBINA FreoNOrMYecKUi paspes npeAcTaBicH OJBYMS KOHTpa-
CTHBLIMH TOJILIAMM: BHHU3Y — JIMNAPUTOBON, a BBEpXy — 0a3anbTOBOM
(puc. 32). PynHble niacThl, TMH3BI M TEHTHI JIOKAJIM30BaHbl HA PAHH-
Le 3THX TOJLI U OOBIYHO BEHYAIOT OYepeNHOM BYJIKaHUYECKHH LIHKII.
B xposne 3anexeu pacnojaralTcsd NOPU30HTHI SILUM, PYAHBIC FAJIbKH,
MAaYkKy MepPeciauBalOINXCS AIEBPONUTOB, TYHDOUTOB ¥ reMaTUTCOLCP -
KalMX KPeMHMCTBIX ropol. Beilue 3aneraer Tona anbOMTH3MPOBAH -
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Puc. CxeMaTH3HpOBalHbIM reoflIorTHYecKMH pa3pe3 ['aHcKoro Ko/MeJaHHO ro
mecTropoxaeHus (mo B.HM.CmupHoBy).

| — pBINIbIE ME30-KaiiHO30iCKMe OT/IOXKeHMsA, 2 — KpYNnHooOJIOMOYH bIe
TyhOKOHINOMEPATEI ITJaronop@upuToBbiX 6a3ajibToB, 3 — JaBbl NTHPOKCEH —
rolarHonopdHpUTOBEIX Ha3ameToB, 4 — HIHHMOPHTOBHAHBIC BUTPOKIIACTHYECKHE NIOPOIL BI
JIMTIAPMTOBOTO COCTaBa, 5 — KBaplicBhie JIMMApHTO-JALMTLI, 6 — o0BaIbHBIE
KpyNnHooBIOMOUHBIE arfioMepaTh! aHAe3UTO-alHTOBOIO COCTapa, 7 — SKCIUIOIHBH ASK
Gpekuus, 8 — nopdhupoKIaCTHYCCKME UTHHMOPHUTDI, 9 — mno3annue rab6po-nuabaser, 10
— UUTAKOBBIE TY(bl rutarornopdrpoBbix bazansToB, 11 — KepJioBble BYJIKAHWMCCKHE 34
BYJIKAHOKJIACTHYECKHE Mopojbl, 12 — Y4YacTKM TeX Xe Mnopoj, NoApepriiHecs
MHTEHCHBHOMY THAPOTEPMANLHOMY NpeobpalosaHuio, 13 — yborve MeTHOKOMYEIaHHBIS
pYIbl BYJIKAHOTEHHO-METAacOMaTHUYECKOTo NpoMcxoxaeHus, 14 — Gorarbie LHHKOBO -
METHOKOTMeNAHHBIC PYABI BYJIKAHOTEHHO-0CAI0YHOIO MPOHCXOXKIeHHA

HBIX NMWuUIoy-naB. HenpeMeHHBIMU 3JIEeMEHTaMH pa3pe3a MCCTOPOMK —
OECHWH SBIAIOTCS CJIOXHBIE, YacTO BeTBSLUMECS TeJa 3KCIUIO3UBHBIX
OpeKumit, CHHBYJIKAHHYECKHE Pa3IoMbl U PaiHONIIPUCBLIC TOPU3OHTBI
B HaApynHou HazanbTOBOM TONLIE.

PyaHble Tena OpMUpPOBAJIMCh Ha NMPHUAOHHOM H JOHHOM YpOB-—
HsIX maneobacceiiHoB. OOBIYHO 3TU TeNla UMEIOT CIOXHYIO rpubooo—
pazHyio ¢opMmy. BepxHsisi monorass MX 4acTh CJIOXEHA CIUIOWIHBIM¥A
pyJaMM, MMEET TUIACTO- M IMH3000pa3Hyio ¢opMy H obpasoBanach B
NOKANBHBIX BIMagMHAX MOPCKOro IHa, a HWXKHAA — TIpeAcTaBleHAa
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KpYTONaJalolUWMM TEJIOM, COCTOSLUMM M3 MPOXWIKOBO-BKPAIUIEHHBIX
pyad. 3Ta 9acTh BO3HUK/IA B PYNONOABOASLIMX KaHajax.

B BepxHE¥ YacTH M PYyNHBIX 3a/IeXaX HabIoNalorcs CleayIoLHe
30HBI (CHM3Y BBEpPX): 1) MUPUT-XABKOIIMPHTOBAd, 2) IMHUPHUT-XaJIBKO-
MUPUT-UUHKOBasl, CBHHLIOBO-LIMHKOBO-cepebpsiHasg. B mompynHoi
YacTH MECTOPOXIECHHMM BBIOCNSIOTCS AHOMANIMM MenM, MonubacHa,
KobanbTa M BUCMYTa, a B HAIPYIHOK — pTYTH, Bapus, cepebpa, CBUH-
1a ¥ LMHKA. B HYDKHe#! cexyuuel NpoXWIKOBO-BKPAIUIEHHON 4YacTH
MCCTOPOXIECHUH NOMHMO KBapuU-NHPUT-XaNbKONMHUPUTOBOIO IITOK-
BEpKa, BHUICNAKOTCA IMH3BI M 6JI0KM KBapUHTOB. YCTaHORBJIEHA IMAPO-
TepMaJIbHO-MEeTacoOMaTHYeCKasl 30HAIbHOCThL; BHYTPEHHSS 30HA, COB-
nagampiiasg ¢ HeHTPAIbHBIMUA YacTAMM ABICKEHUS (IIOHOHBIX NOTO-
KOB — IHPHUT-KBapL-CEPULIUT-XJIOPUTOBAsA U BHELIHAS — TIPOIIWIHM-
TOBasi (XIOPUT-aNbOMT-3NMUAOT-KBAPL-ITHPHTOBA).

PaccMOTPEHHBIH MOAKIACC XapaKTepeH IS Male030HCKUX M
ME3030MCKMX CYOMapHMHHEIX BYJKaHOTeHHbIX dopManmii, HO BCTpe-
Jaercd U B JOKeMOpUMCKMX BYJIKAHHYECKHX Iosicax.

Hoodxnace Kypoxo

MecTOopOoXIeHHS 3TOTO MOAKIACCA NaparceHeTHYECKU CBA3aHBI C
IMONMHO AU PEPEeHIMPOBAHHON U3BECTKOBO-1UEIOYHOM OaszansT-aHae-
3MT-JALMT-THITAapUTOBON cybdopMaLMeit ¥ CIOXEeHb! CBHHLIOBO-1{HH-
KOBO-MEOHBLIMHM pydaMH. MecTopoXneHusi NMPUYPOYEHBI K 3pEJIbIM
BHYTPEHHHM OCTPOBHBIM AyraM; (OpMHUPYIOTCS B CYONYKIIMOHHEIX O6-
CTaHOBKAX B Ipeleax MoABIKHBIX IIOACOB Ha rPAHUTOIHEHCOBOM Kope.

Haubonee spxumu rpeacTaBUTENIMH JAHHOIO MOAK/IACCA SIBIS-
FOTCSI MeCcTOpoxXneHusa Antas (pynHoanrakckmit Tun), Kypoko (kon-
YeJaHOHOCHBIM MHUOLCHOBLIH nosc Anonun), CKaHIMHABCKMX Kale-
nmouuyn, Ilupurosoro mosica Mcnanuu u Ilopryranum, moxkeMmMOpmii-
CKMX 3€JICHOKaMEHHEIX IMOSACOB M psAla APYTHX NPOBMHLIMK MHpa. 31O
CaMBIH BAXHBIH M CaMBbIA paclpoCTpPaHEHHEIH MOJKIIAcC KONMYEeHaH-
HEIX MECTOPOXICHMH.

B Xopoumio coxpaHUBLIMXCSA H c/labo MeTaMopdH30BaHHBIX Me-
CTOPOXICHMUIX MHOLECHOBOTIO rnosica AnoHuM (pynHble pailoHbl A3y,
BaraoMoHO, XOKYpPOKY H [Ip.) pa3sBUTHI CJIOXHEIe rpuboobpasHbie pyn-
HBbIEe Tena ¢ HUKHEHN ceKylleH LITOKBepPKOoOpa3sHOM 4acThlo U BepX-
HeH — cybrutacToBoi, crpatudopMHo# (puc. 33): B HYDKHEH pa3BHTHI
TIPOXWJIKOBO~-BKPAIUICHHBIC MTUPUT-XATIBKOITUPUT-KPEMHHCTHIC THIIC-
AHTUIPHT-MOHTMOPH/UTO HAT-IIMPHUT-XAJIbKONMMPUTOBEIE (pexXe —
cdalepUT-raJIcCHUT-KBapLIeBble) U NOYTH MOHOMMHEpaJibHbIC ITHPH-
TOBBIE ¢ HeOONMBIIOH NPUMECHIO XaTbKOITMPHUTA pyabl. B BepxHel yac-
TH IUIacTOBas WIM JHH30BHAHAS 3aJleXb pasfelsdeTcd Ha psal cTpaTH-
dbHLUMPOBaHHBIX 30H (CHU3Y BBEpX): MMPHUT-XaNbBKOMUPHUTOBO-(cdane-
pPUMT-0apUT-KBapuepas) (kentble pynsl); chanepuT-raeHUT-XaIBKO-
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Puc. . MecropoxaeHus, chBa3aHHBIE C BHYTPEHHEH OCTPOBHOM ayroi (Tun
Kypoxo) (no Ji.baymany).

A — CXEMATHYECKHH NPOHIL CYTBDUIHBIX Ne0CHHKTHHANBHBIX MECTOPOXKIEHHH
THna Kypoko: | — ToneMToBble BYJIKAHHYECKME TIOPOMIBI (YACTHYHO NMHIUIOY-JIABBI), 2 —
H3BECTKOBO-IIETOYHEIE BYJIKAHMYEeCKMe MOpOARl M TyddMThL, 3 — NHUPOKIACTHI, 4 —
 PMONUTEL, 5 — KHCIBIE TYDBL, 6 — cybdHARI ¢ aHTHAPUTOM; B — pylIHBIe MECTOPOXACHUSA
THna Kypoko: 1 — pHOIHTOBBIE JIaBEI H NMUPOKIACTHL, 2 — TyddUTOBBIE Ocanku, 3 —
PHONUTEL, 4 — OpeKYMH SKCIUIO3MBHBIX MOPOJA (8 — HeMHHepanMioBaHHad, 6 —
MHHEPATH30OBAHHAA), 5 — YepHBle CNaHUBl (YACTHYHO C aHTHIDHTOM M THIICOM), 6 —
IMIMHMCTBLE CIIAHLLL, ITOJCTH/IAEMBIE XKEJIEIUCTHIMH KBADUMTAMM, M ClIaHlieBaTas imna, 7
— X¥MNBI, 8 — WTOKBEPK ¢ MPOXWIKaAMH (“rorepedHoe ppelaHKe”), 9 — NnoJoCYATRIC M
MacCHBHbIE CYNbDMIBL, NepeKpbiBacMbic BapuToM, 10 — auruapuT, runc, 11 — pyiaHbie
HHOHUNETPALMH H 3aMeILleHUA B HEYTUIOTHEHHBIX ocajkax; THIThI MECTOPOXIEHHMIt K pYIL:
I — TpellHHHABIH THIT (2 — XWiIbl, 6 — 30Ha NMPOXWIKOB, “TIONEpeyHOe BpelaHue" ¢
PYIHBIMH BKpAITUTEHHAMM H MeTacoMaTH3MOM, I1 — ctpatudopMHBELi (2 — Xenrsie pyabl
“Keiko”, 0 — 4yepHnie pyan “Kypoko™), III — obycnorneHHble MHGHIBTpaALMER M
aamenieHmeM, IV — cyOMapuMHHBIE OCTATOUHEIE PYNbl (MeXaHMYeCKOe BRIBETPHBAHME)

NUPUT-NMUPHUT-bapuTOoBast (YepHBIC pynbl); DapuUTOBast (C KalbLMTOM,
JONOMHTOM M CHIOEPMTOM) M BEHYAeT 3aJieXb SLUMOBBIH TOPM3OHT
(oXeNne3HeHHBIE KPEMHH ).

st MECTOPOXIEHMH JaHHOTIO THIIA XapaKTepPHa YeTKasi MEeTaco-
MaTH4ecKasl 30HANBHOCTh. B ec gnpe pasBuThl KBapu-cepUUUTOBAs U
pynoHas accouHalMH, Jajiee CISAYIOT CEPpHUUMT-MOHTMOPUIUIOHMT-
MarHe3HaJIbHOXJIOPHTOBAS M CEPULUT-MOHTMOPHIUIOHHUT-AIbOUT-Ka-
NMIIAT-XKeJe30-MarHe3HAJIbHO-XJIOPMTOBAasl M 1o nepudepuu orMe-
YyaeTcsl MOHTMOPHWUIOHHUT-LEOTUTOBAS.

[lodknace becwuu (bunusyaiickyi) pa3BuT B TEPPUICHHBLIX Bu-
IHOMAHBIX TOJIUAX CKIATYATBIX MHOTCOCHHKIMHANBHBIX nosicoB. OH
ACCOLIMMPYET C BHEUIHEH OCTPOBHOM OYIroM U IO XapakTepy CBS3U C
BYJIKAHU3MOM OTHOCHTCA K HHCTAIIbHOMY THNY. B pynoBmMmelaloiiem
pa3pe3e OOBIYHO MPHCYTCTBYIOT PEOKHE MAJIOMOILUHbIE NIAcThl JAB,

CYOBYNKAHHMYECKHE TeJla U ODauku 6a3aisToBOrO coctaBa (Heaudde-
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Puc. . CTpyKrypHas H MHHEPAJIOTO-(PallHANBHAA 30HAIBHOCT SKCTANSALIMHOHHO-
OCAJIOUMHbBIX MCOCHHKTHHANBHBIX MecTopoXIeHUH THna PamMmenscbepr (no O.JIlapmiky).

| — crpaTHdopMHBIE CyabdHuael, 2 — cTpaTHdOpPMHEIN GapuT, 3 —
crpaTuOpMHbIE OKMCIIBL XKenesa, 4 — cynbgMIBl ¢ NMONepeYHbIM Bpe3aHHeM W Opexyms,
5 — BMelawlMe Ocaiky, 6 — IpaHHLla U3MEHEeHHBIX Mmopoa, 7 — paanoM. [IpHHATEE
cokpallieHUA: Cc — XalIbKOIMHPHT, Gn — raleHuT, Sp — chanepur, Py — nupur, Ba —
Baput, Hm — reMaTuT

peHuupoBaHHas 6azanbroBas cybgopmauus). Pyabl mMerT MegHO-
LMHKOBO-KONYeNaHHbIN cocTaB (puc. 34, 35, 36).

CornacHo KOHUENUMH TCKTOHUKH TUTUT JaHHBIH Noaxiacce gop-
MHUpYETCs B CyOOYKUHMOHHBIX OOCTAHOBKAX HA YHAICHUM OT LISHTPOB
CTIPEAMHIOBOIO ByJIKaHU3Ma. MecTtopoxneHus paiioHa beciuu (Amno-
HHUsI) NpeacTaBleHbl IUJIaCTOBbLIMHM JICHTOOOpPA3sHBIMHM TeJlaMH, 3aJie-
ralolMMHU B BCPXHEMANCO30MCKOM CHaHUEBOM TOJLIE, colepXallei
npocnou 6a3anbTOBLIX JIAB.

Pynpl 3aneralor Ha naykax ©0a3abTOBBIX BYJNKAHMTOB M Iepe-
KPBIBAKOTCS TONLUEH KPEMHMCTHIX CaHLUEB C OTAeJbHBIMM NOPHM30H-
tamMu M. [Ipoueccsl permoHanbHOTO MeTaMOpPPH3MA CMSJIM MOPO-
OBl U pyObl B IMHCHHBIC CKIIAOKH, B LUApPHUPaAX KOTOPBIX OTMEYaroTcs
MEPEOTNOXCHHBIE NMPOXHUNKOBLIE M WITOKBEPKOBbIE MEIHOKONYEIAH-
Hbie accourauuyd. M3oTonHeIM cocTaB cepsl M CBHHLIA YKA3bIBAcT Ha
MaHTUMHBIA UCTOYHHMK PYAHOIO BelleCTBAa.

B 3aknmoyeHHe OTMETHUM OCHOBHBIE YepThl JAHHOIO Kjacca Me-
cropoxneHuH: 1. Haubonee akTHBHO pyHOOTNOXCHHE INPOTEKANO B
CTadHUM, KOrlla MHTCHCUBHOCTH BYJIKaAHM3Ma PE3KO coxpaluanach, a
IIyOOKOBOAHBIC YC/IOBUSI CMCHSIMChL MEJKOBOOHBIMH. 2. OcHOBHAas
Macca pyd HaKaruiMBajlach B KOHLE BynkKaHuyeckoro uukna. 3. Hc-
TOYHUKOM MEIHOM MUHepalM3aluu ObUIH MaHTHIHBIC 6a3aIbTOMI-
Hbi€, 2 CBUHLOBO-LMHKOBOH — JHMOO KOpOBBIE, JIMOO CMelllaHHBIE
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Puc. 35. leonmorHyecKuil paspes lLeHTpaibHOi 4YacTH PUNH3YaHcKoro
mecropoxuenuda (nmo H.H.Iataruny 1 C.A.CaHIOMHPCKOMY).

1 — I'OpPH3OHT aApTWUTHTOB € peIKHMH MAIOMOIIHBIMHA MPOCIOAMH al€BPOIIMTOB
M IMeCYAHWKOB, 2 — FOPH30HT MOHOTOHHBIX aPTH/UIMTOB, 3 — Cpe/IHAA NaYKa MecYaHHKOB,
4 — HHKHAA TayKa aprwuUIMTOB, § — MoJsiocHaThie KomyedaHHO-MNOMMETAUIHYECKHE
PYAbl, 6 — MUPPOTHHOBHIE PYABI, 7 — TATHHUCThIC MHPHT-IIHPPOTHHOBLIE PYHEI, 8 —
pa3phiBHEIE HapYyUIeHHs, 9 — KBapl-CyNhPUIHbBIE MPOXWIKH, 10 — OypOBble CKBAKHHEI:
a — JIcXAallMe B IUVIOCKOCTH pa3pe3a, O — He MonasllMe B TUIOCKOCTh pa3pesa

MaHTUHHO-KOpOBbIe KoMmnekcbl. 4. [lo Mepe ycuJeHHsI CTeNeHH
puddepeHIHalMy PYIOBMELIAIOMX CYOMapHHHBIX BYJIKaHHYECKIX
KOMILIIEKCOB HATPOBBIC BYJIKAHHTHI CMCHSAIOTCS KAJIMHATPOBBIMH.
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HK3OT'EHHAA CEPUA

I'maga 11. MecropoxaeHus: BbIBETPHBAHUSA

B naHHy1I0 rpynny oTHECCHBI MECTOPOXICHHUS!, 0OpasoBaHUe Ko-
TOPBLIX HCMOCPEACTBCHHO CBSI3aHO C NpoLeccaMy BbIBETPHBaHUS. OHu
BKJIIOUYAKOT MECTOpOXIeHHsi GOKCUTOB (O0KoNo 95 % MHpOBBIX 3ama-
COB), XcNe3a, MapraHua, HUKesl, KobanbTa, peiKHX METaJIOB, 30J0-
Td, KAOJIMHA, anarura, MarHeinTta, TalbKa, 6E._DHT3, LHEOJIMTOB, MOH-
TMOPUIJIOHUTA, MapLIAIMTA H KaMHECaMOUBETHOIO ChIpbsi. Yacro
3TH MECTOPOXIACHHS BKIIOYAIOT KAK METAIMYECKHE, TAK U HEMETa -
NHYCCKUC MOJIC3HDLIC MCKOTIACMBIC.

[Mopasnsiolast YacTh paccMaTpMBACMBIX MECTOPOXIECHHH CBS-
3aHa C npoucccaMH BbLIBETPUBAHUSA, TIPOXOAALLIHMH B KOHTHHCHTAlb-
HbIX ycrnoBusiX. HekoTopble THIBI MeCTOpOXIeHUK (OEHTOHUTOBBIX
IMIMH, LCOJMTOB) OOYCNOBACHLI MOABOAHBLIM BLIBETPHMBAHUEM (Talib-
MHPOJIU30OM).

YcenoBua 00pa3oBaHUA MECTOPOXKIEHHH B KOPaX BbIBETPHBAHHS

[Tpu BeIBETPHUBAHUM OTPAHUYCH bl BApHALIMU OKUCITHTCIIbHO-BOC-
CTAHOBMTCABHBIX U KUCJIOTHO-LUCIOYHBbIX Mokasateneit (puc. 37). B
ITHX YCIIOBUX Hanbonee ycTOHYUBBI KBAPLl, MYCKOBHMT, KHCJIbIE ILJIa-
rMOKNA3LI U MUKPOKIMH. M3 akueccopues ¥ PYAHBIX — XPOMIUNHHE-
AUALI, TONA3, TYPMANUH, UMPKOH, FPaHATLl, 30JI0TO, MJATHHOMOLI X
ap. HeycroitunseiMy MUHEpaTaMH SIBASIIOTCH OCHOBHDBIC MIarvoknia-
3bl, OUMOTUT, aMdUDOONBI, TTHPOKCECHLI, CAOMUCTBIC ANKOMOCHIMKATEI,
cyandaTbl M KapBoHaThl, cyTbUIbl U OPrAaHUYCCKOE BCLUCCTBO YITIEH
U YIJICPOAMCTBIX CAHLUEB.

[TonesHblc KOMMOHCHTBI, 00pa3yluMecss B KOpax BbIBETPHBa-
HMS1 MOTYT HAKATIMBATHLCS KaK HEMOCPCACTBCHHO B HUX (OCTATOYHbBIE
MCCTOPOXACHHUS), TAK M HA yOANCHUM (MEPEOTIOXCHHDBIC WM HH-
dbunbTpanroHHsbic). [locnegHue paccMaTpMBalOTCsl B TPyNne 3nure-
HCTHUCCKMX.

MaBHBIMU TIpoLCCCaMM, 0OyCcnaBIHBaOIIUMHK PasjIo’KEHHE MH-
HCPAJIOB B KOPC BBLIBCTPUBAHUA SIBIASIOTCS. OKHMCITMTCILHO-BOCCTAHO-
BUTC/ABLHBIC PCAKLIMK 324 CYCT OCHOBHBLIX MOTCHLMA-330AX0IHUX KOM-
MOHCHTOB (KMCIOpOna, CCpbl, XeJie3a U YIJICPOoAa); pcaKLiny obMeHa,
NPOMCXOASsILIMC HM3-32 U3MCHCHMM COCTaBa M KMCJOTHO-LUETIOYHBIX
YCJIOBUM; rMIponu3 6E3BOAHBIX COCAMHCHUNA. KOHEYHBIMM NMPOIYKTa-
MM TYOOKOTrOo XMMMYECKOrNo Tpeodpa3zoBaHUsi MHHCPAJIOB B KOpax
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Puc. 37. llpuMepHoe MMOJIOXKEHHE HEKOTOPLIX NPUPOAHBIX CPejl HA JlHATpaMMe
Eh — pH (Tappenc u Kpaitct, 1958)

BBIBETPUMBAH U ABIAIOTCH IMHHMCTbIE MHUHEPAJIbI, [IPOCTHIC OKUCbI U
TUAPOOKMCIIBI.

Kpome Hux Moryr opmupoBaTscs KapboHaThl, cynbdaTsl, Cyb-
dunsl, pocdarel (anaTuT, YepyUT, BUBHMAHMT). Bce OHUM cocTaBmsdioT
rPYyTny HOBOOOpa30BAHHLIX MUHEPAJIOB M KaK MPaBHIIO CJIaraloT JHC-
repcHuie hasbl.

B 3aBUCMMOCTH OT MHTCHCHUBHOCTH XMMMWYECKOrO BBIBETpUBa-
HUsl B Ppas/iMYHbIX KIMMATHYCCKMX YCIIOBHMAX B KOpax BhIBETPHBAHMS
BBIOCIACTCH OT OAHOM A0 YeThlpeX BEPTUKATBHLIX 30H (puc. 38). Kpo-
MC TOro, MPHHATO pa3nu4yaTh pasHbie NMPO(UIM BbIBETPHBAHMUSA (MM-
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HEpPAJIbHbIC THUIbI KOP BHIBETPHUBAHMS ), KOTOPHIE B LIEJIOM COOTBETCT-
BYIOT BEPTHKAJIbHBIM 30HaM (CHH3Y BBEpX):

1) ruapocnIoONUCThIM WM HACHILUEHHBINM CHANMTHBINA, B KOTOPOM
LIMPOKO pacnpoCTpaHEHBl TMAPOCTIONb]I, THAPOXJIOPHUT, OelaeiuT U
MOHTMOPWJIOHHUT, acCOLUMMPYIOLIUE ¢ OCTATOYHBIMM CKOIUICHHUSMHU
KpeMHe3eMa;

2) TMMHUCTO-KAONIMHOBBIM WIM HEHAChILUEHHBIA CHATMTHBIM, B
COCTaBC KOTOPOTO TUNMHWYHBl KAOJMHHUT, rajalya3suT, HOHTPOHMT,
KBapL; XapakKTCpPEeH BbIHOC KpEMHeE3eMa, B psiie cnydyaeB BLIHOC alio-
MUHHS W Kele3a, NMpUH KOTOpoM obpa3yeTcs KpeMHMCTas INIHHOIO-
nobHasi nopoaa — NUTOMapx;

3) naTepUTHBIN WIH AJINTHBIN, XapaKTepHU3YIOLWHHCS TTOYTH TOJI-
HbIM BBIHOCOM KpeMHEe3€Ma H KOHLUEHTpaLUeW NMpOCTHIX IMIAPOOKM-
CNOB WIOMMHHUS (rMOOCUT, THOpPOAPIUILTIUT, BEMUT, AMACTIOp), XKenesa
(IMMOHUT, TUAPOTCTHUT) U TUTAHA (JICHKOKCEH).

TEOXMMHWYECKHE OCOBEHHOCTHU KOP BHIBETPUBAHHA

B xopax BbIBETpHBaAHHUS PACHpOCTPAHEHBI COPOLIMOHHBIN, OKHUC-
JIATENIbHO-BOCCTAHOBHTCAbHBIC, KHUCJIOTHO-1ICIOYHBIE, B MEHbLICH
MEpPE MEXaHHUYECCKMH U UCTIApUTEIbHBIN reoxuMHyeckue bapoeprl. Ha
OKHCJIMTCJIBHOM Oapbepe MOTYT HAKarUIMBaThCs PYObl Xenesa, Map-
raHua, Meau, BaHaousd, CeleHa, LepHsl, Ha BOCCTAHOBHMTCJILHOM —
ypaHa, MeaM, BaHaaMs. Ilpy UBMEHEHHUH KMCJIIOTHO-1LEIOYHBIX YCIIO-
BUH U B pe3ynbTaTe pcakuuii oOMeHa KOHUEHTPHPYIOTCS HUKENb, KO-
6anbT, 6epUnIMi, MonubacH, cepedpo, YACTUYHO 30JI0TO, 0Opa3yioT-
Ccsl MarHesuT, GapuT, anaTuT, UEJeCTUH, CTPOHUMAHHUT. CopOLMOH-
Hble KOHUCHTPALMH XapaKTepHbl sl panusi, ypaHa, JIUTHS U peoKuXx
semedb. MecnapurenvHblit 6apbep NeUMCTBYST B MYCTBIHHBIX YCIOBUSIX,
TAC MOTYT HAKAMJMBATBLCS ypaH, paguid U BaHaoui. MexaHUYeCKUM
NYTEM B PC3yNbTATEC TPABUTALIMOHHBIX NMPOCanoK BO3MOXHBI KOHLICH -
TPAaUUH 30JI0Ta, MJIATUHOMAOB, KacCHTEPHTA TaHTaNO-HHO0ATOB M
APYTUX THXKEABIX YCTOHYHMBBIX IMOJIC3HBIX KOMITIOHEHTOB.

BosiblIOC 3HAYCHME NPHU NepepacnpeaeieHHH BELECTBa B KOpax
BLIBCTPUBAHUSI HMCET OpraHuyeckoe BellecTBo. Ero pons B hopMmu-
POBAHHMM TIOJIE3HBIX MCKONACMBIX B KOpax BLIBETPHMBAHHUS CcJeayeT
paccMaTpMBaThL B TPEX aclekKTax: OeATCIbHOCTh MUKPOPTraHHU3MOB;
3HAQUYCHUC OpPraHO-MUHEpPalbHBIX COCOMHEHHM, COPOUMOHHO-IeOXH-
MHUYCCKHE CBOMCTBA.

MukpobuanbHasi OesITeNbHOCTh O0YCIOBNUBacT OONBLUYK CKO-
pOCTb OMOXMMHYCCKMX pCaKLMM, B pe3ylbTaT¢ KOTOPLIX CO3dAETCH
KOHLCHTpalMs TMOTCHUMAN-3anaomx BewecTB. [Ipu obpasoBaHuu
MCCTOPOXIACHUU Haubosece 3HaAaUYMMBbI BaAKTEpUM U3 LMKIIA CCPbI, Yyrie-
poAa, BOAOPONA, A30TA M XKCIC300aKTCPHH.
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OpraHoOMHHEpaNbHBIE COCAUHECHUSA BKIIOYAIT CJIOXHBIE MeE -
TALT-OpPraHu4eCcKne KOMIUVICKCEI: COEJMHEHHS METAIOB C paguKana-
MH T'YMWHOBBIX, QyIbBHEBBIX KUCHOT, GEH30JI0B U Ap. BTH KOMITIeK-
Chl OTJIHYAKTCA  BBICOKOH YCTOMYHBOCTBIO B ULIMPOKOM [HMarnazole
Eh—pH u Moryr cnoco6cTBoBaTh MHTEHCHBHOMY BBIILENAYHBAHHMIO
TAKMX KOMINIOHCHTOB KakK ypaH, BaHaAWM, peixkue 3eMIIM, Oepwunii,
BO3MOXHO 30J10TO. briarogaps BblcOKMMU COPOLUMOHHBIMM CBOMCTRAM
OPTaHHMYCCKOrO BELIECTBAa MOIYT HAaKaIUIMBaTLCS Padui, YpaH, Topuii,
MomuOGaeH, 6epunauil, TepMaHuil U ap.

KpoMme Toro, BICOKIE KOHLEHTPAlMH OPTAH UYECKOTO BEllleCTRA
00ycIaBNMBalOT BOCCTAHOBUTEIBHEIC YCNIOBHS. YacTo OHM CONPOBOX-
AAKOTCH ¥ CKOIUICHHAMHM CepoBONOpoaa. |

OCOBEHHOCTH MECTQPOXIEHWM B KOPAX BbIBETPUBAHHUS

XapaKTepHbIMM YepTaMH MeCTOPOXACHUI, chOPMUPOBAHHBIX B
pC3yNbTaTe MPOLIECCOB BLIBETPHBAHHUSA SIBJISIIOTCS:

- CBSI3b C BJIA2KHBIM M XapKHUM KIMMaTOM;

- MPUYPOYSHHOCTh MCCTOPOXICHUH K 3TOXaM BRIDABHUBAHMUS:

- JIOKaJIM3alMsl MECTOPOXACHUH B ONpPEJC/ICHHbIX 30HaX BEPTU-
KATBHOIO paspes3a Kop BhIBCTPMBAHMA;

- NPEeUMYLLECTBEHHO IUIallcobpasHas dopmMa pyAHbIX TE:

- cnabasi CUEMCHTHPOBAHHOCTb BMCLIAIOUIMX MOPOM, PHIXIBIE,
MOPHCTHIC, LCMEHTHBIC, KapKaCcHBIC TEKCTYpbl, KOJNoMOp(dHLIE H
TOHKOJMUCNEPCHEBIC CTPYKTYPLI PYA.

B xapxo¥i rymuoHo# 0o6CcTaHOBKE IMpOUECCH Mepepacnpenee-
HUsi BELUECTBA NMPOUCXOOAT Haubosiee MHTCHCUBHO. Cnenyer oTme-
THUThb, YTO CKOPOCTh XMMMHYECKHMX PCAKLIMH MpPH POCTE TEMICPATYypbl
Ha 10 rpanycoB yBenuyusaetrcss B 2—4 pasa. BhIcOKasi BIaXHOCTb U
MONMOXHTECNBHBIC CPEAHErOA0BEIC TEMIICPATYPhI CMIOCOOCTBYIOT MOLI-
HOMY Pa3BUTHUIO PACTHTENIBHO-XMBOTHOIO M NMOYBEHHOIO NMOKPOBa M
ryBOKOMY pacIpoCTPAHCHHIO OPraHMYECKOro BellecTBa, oborauao-
LIEro MOoA3CMHLIE BOALI. DTO ONpenensieT BLICOKYK) WHTCHCHBHOCTD
OMOXMMUYCCKOro BHIBETPHBAHHS.

Haubonee kpynHbie ¥ MHOMOYMCIEGHHBIC MECTOPOXICHUSA pac-
CMaTpUBacMON0 KJacca BCTPEYAIOTCH B INCONOrMYecKux dopmMaLusax,
obpa3zoBaHHBIX B rMOOATLHBIC 3TTOXHM PA3BUTHSI MHTCHCHBHOIO XMMH-
yeckoro seiBeTpuBaHus. Cornacuo aaHHbiM B.I1.[lerpoea, 10.A.Byp-
MHMHA W JpPYyrux HCCleaoBaTeNed BBIACASIOTCSH apXeH-Nporepo3oi-
CKHC, MaJICO30MCKHUI, ME3030MCKMUI U KaUHO30MCKMIA UMKl 0Bpaso-
BAHUSA MOLUHBLIX KOp BbIBeTpHBaHUS. OHU COCTOST M3 psiia 3MOX, B
YACTHOCTH B (paHEpO30C BLLACHSIIOTCS ACBOHCKAs, NO3AHUIA TpUac-
PAHHCIOPCKAsl, pAaHHCMCNIOBAS U OJIMIOLICH-MHOLEHOBas 3MOXH.
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[losranHoe pa3BUTHME MHTCHCHUBHBIX KOP BhIBEPHBaHHs CBA3bI-
BalOT C 3MOXaMH INoOaNbHBIX MOTEIUVIEHUWH W LLIHMPOKOTO pacrnpocTpa-
HEeHUs Tpornuyeckoro kiuMara. [locienHee noaTrsepxnaeTcsd Hepas-
HOMEPHBLIM pacripeicicHUeM KOHLIEHTpalUUi B aTMocdepe KHCIopo-
[a, YIVIEKMCJIONO rasa M CpedHMX TeMIlepaTyp MOBEPXHOCTH 3eMIH
(puc. 39, 40).

B ucropuyeckoM IJiaHE BaAXHO OTMETHTHL YepeJOBaHHE 3IIOX
apUOHOIO M rymMuaHoro xnumara. I[Ipy 3TOM pesko pasnuyaercs co-
CTaB IPYHTOBBLIX BoA. B apuIHEIX yCIOBUSAX OHM 6onee MHHEPAIU30-
BaHHbIC M, KakK IpaBW/IO, LIENOYHbIE B TYMHIOHBIX Dojiee TpecHbIe M
xuciablie. COOTBETCTBEHHO NPH CMEHEe KIMMATHYECKUX OBCTaHOBOK
MOTYT (POpPMHMpPOBATHCA THAPOreOXMMHYECKHE YCJIOBHMS Onarornpusr-
Hble KOHLIEHTpAallMH, PACTBOPSHHIO WIM KOHCEpPBaLMH TeX WIH HHBIX
MOJIE3HLIX KOMITOHEHTOB. TakK HAllpMMep, B apHMIHBIX YCJIOBHAX 3a
CYCT OKMCNCHMSA U BBICOKOM 1LIEJIOYHOCTU TPYHTOBBIE BOIbI oboraiua-
IOTCSI pACTBOPMMBIMH COCIMHEHHUAMMU ypaHa M BaHaausA, KOTOpHIC
BBIHOCSITCSI U3 KOpP BBIBETpMBaHMSA. B I'YMUIHBIX YCIOBUSX MUrpalMs
3THUX KOMIIOHEHTOB B KOpaX BhIBeTPUMBaAHHA HE3HAYMTEJIbHA.

[IInpoxoe pacnpocTpaHeHHe KOP BbIBETPUBaHHUA ObLIO 00YCIOB-
NeHo 3aTyxaHueM auddepeHHHMPOBAHHBIX 6IOKOBBIX NBHXKEHHHW 3CM-
HOM KOpPbI M BHICOKOTO CTOSSHHMSI KOHTUHEHTOB. DTH 0OCTOATENLCTBA,
B CBOIO OYepelb, MOCAYXUWIU MPUIMHAMM BhIpABHUBAHMS OOLIMPHBIX
KOHTHUHEHTANLHEIX TeppuTOpUui. [locnenHee OTYETIMBO (PUKCUPYETCH
CUHXPOHHBIMM PETHOHAJILHBIMU IOBEPXHOCTSAMM HECOTIacHusl B OCa-
NOYHBIX pa3pes3ax. [TosTomMy YyacTo obpa3oBaHHMs KOP BHIBETDHBAHMS
3aJIEralOT B OCHOBAHMH OC3JOYHOTIO 4YeXJa.

OnHOM M3 APKMX OCOOEHHOCTEH paccMaTpUBaSMbIX MECTOPOXIE-
HHUH ABIACTCS MX NPUYPOYESHOCTh K OINpeae/€HHBIM BEPTUKAIIBHBIM I'O-
PHM30HTaM (30HaM) KOp BBIBETPHBAHMS, COOTBETCTBYIOLIErO NMpoduis.

C KopaM® rHAPOCIIONMCTOrO NMpoduisi, KOTOpPblE HEMOCPEACT-
BCHHO 3aJeraloT Ha OEe3HHTErpupoBaHHBIX KOPEHHBIX Noponax
(CTPYKTYPHOM 3JIIOBUH), CBA3aHBI TULIL 3/TIOBHANBHBIC POCCHIIH, pac-
MOJIOXKEHHBIE B HUXXHUX INOPHU30HTaX 3THX KOp.

B 6onee npopaboTaHHBIX 0Opa30BaHMAX KAOJWH-THAPOCIIONU-
cToro npoduias HAXOAATCS MECTOPOXIESHHUS IIMH U KaonuHura. [lo-
cleNHMe pPa3BHUBAIOTCA MO KMCIbIM MarMaTHYeCKHM IOpoaaM M ciara-
JOT MOIIHBIC IIALUSBUOHBIC 3alleXH, 3aHUMalOLIMe BEepXHHUE YacTH
pa3pe3oB (puc. 41). Ecny BbIBETpHBAaHMIO TOABEPIralOTCS KPEMHHUCTLIC
MOPOIbI, TO BO3MOXHO 0OpasoBaHMe MapluainuTa. B HEKOTOpEIX cay-
yasgx ¢ IMUHUCTO-KAOMHMHOBEIM NMPpOQUIEM CBsA3aHbl MECTOPOXICHMA
dbochopuToB, MarHesuTa ¥ OUPIO3LI. |

C naTepMTHBIMM KOpPaMH CBSI3aHbl BCE BaXHEHILUME MECTOPOX-
neHMs, npexne Bcero OGoxcurosble. B Hanbosee TUITMYHOM ciydae
GOKCUTOBBIE 3aJIeXHW MPENCTABISIOTCS MAHLUMPHBIMH 3aeXaMM, 3a-
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Puc. 39. UameHeHHA COEPXKAHHA KMCIOPOAa M YIJIEKMOIOID I'a3a B aTMOChepe
Ha nporsxeHuH daHeposon ( Bymabiko u ap., 1985; Byrensckuit u up., 1990)
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Puc. 40. CpeaH1e TEMIEPATYPhI 3eMHOH MOBEPXHOCTH H CONEPXKaHHA YTINIEKUCITOTO
raza B aTMoctepe B dareposoe (fcamaHoB, 1982; Byremsckuit, 1990)
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Puc. 41. Cxemaruqeckuil paspes BepmMmHOI 3anmexH xaomuHa Iyxoseluxoro
MeCTOpOXIeHUA (YKpauna) (no B.U.CuBokoH1).

I — cymnuHKkH, 2 — IMHBI; 3 — KAONMKH;, 4 — BBIBETpe/hie TPAHMTEI, THEHCHI U
MHIMATHTBI

HUMaKIUMMHM CaMble BEpXHHE IOPH3OHTHI KOp BhIBeTpHMBaHua. C na-
TCPUTaMHM, Pa3BUTLIMU IO ynbTpabaszutaM, acCOLUMMPYIOT KOOANBT-
MCNE30-HUKEIIEBbIE MECTOPOXICHHA. B 3TOM cnyyae pasnmu4yHEBle IO
COCTaBy pydbl CTPAaTHPHUUMPYIOTCS, OXBAThIBasA ITOYTH BCIO KOpPY BbI-
BCTPUBAHMUSL.

B aTOM ciyyae pynHble Tena MoBTOPAIOT (GOpMY TeX WIM WHBIX
NOPHU30HTOB KOP BBIBETPUBAHUS U MONPA3NENAIOTCA HaA IUIOUANHEIS,
KoMOMHUMpOBaHHBIE U NMUHeliHbIe. [lepBbie HauboNee pacnpocTrpaHe-
Hbl U COCTABMISAKT OCHOBHBIE 3amachkl Ha MECTOpPOXIeHUsX. Bropeie
TAICKE YacTO BCTPEYalOTCS M SABISIOTCH KOMOMHAaLMEH IUTtalueBUIHBIX
MOPU3OHTOB KOP € KPYyTONMamalolUMMH 30HaMH, paclpoOCTPaHCHHBIMH
BOOJIb PA3NIOMOB M 30H TpelllMHoBaTocTH. Haubonee sApxuM npume-
POM MCCTOPOXIACHUH CO CIOXHOM (POPMOM PYOHBIX TEN SABIAIOTCSH
JIMMOHUTU3UPOBAHHBIC XEJIC30PYIHbIC 3aJIeXXU MEeCTOPOXIECHUHN pau-
oHa KMA (puc. 42). |

B ocobeiii Mopdosioriyeckii THMN BBIASISIOTCS MECTOPOXIE-
HUs, CBSI3aHHBIE C KOpaMH BbIBETPMBAHUSA U KapcTOBBIMM Obpa3oBa-
HuAMHU. OHU npencTaBlIeHbl BETBAIIMMHUCS PYIHBIMU T€aMH, TIOBTO-
PSIOLIMMHE HEPOBHYIO NMOBEPXHOCTh 3aKapCTOBAHHBIX KapOOHATHBIX
IIOpPOI M KOHTAKTOB KapOOHATHBIX H aJIIOMOCHINKATHBIX TIOPOL.

Jlnsi pyn XapakTepHbI 3eMIUCTbIS, KapKacHBIe, TYEHCThIe H IIO-
pHcThie TeKCTYphl. CTPYKTYpHI Pyl KOJUTOMOpP(HBIE, 4acTO MHKpPO-
3EPHUCThIC M CKpPHITOKpHcTalumdecKue. CTpoeHHE MHHEPaIbHBIX
PYAHLIX aTPEraToB YCTAHABIMBAeTCA MPU OYeHb OONBLINX YBEIHICHH -
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Puc. 42. MecropoxiieHHa GOIaThIX XEJC3HBIX PYA B TUIDINAAHEIX W JIMHEHHBIX
Kopax BbiBeTpHBaHWA (benroponckui paiton KMA) (XKeneaucro-KpeMHHCThIe dopMam,
1989).

Pazpessl MecTOpOXNEHMA: 4 — Muxaiosckoro, § — SIKoRneBckoro: ] —
ocajlouHble 1NopoAbl (daHeposoda; 2 — GUWLIHTE, aNeBpOJIMThI HoKeMOpuA; F —
KYMMHMHITOHMT-MarHeTUTOBBIE KBapUMThl;, 4 — MATrHETUT-TeMaTHTOBRIE
(>xesme3nocIFOKOBLIE) KBAPLMTEI, 5 — Gorarble MapTHT-XKee3HOCTIONKOBEIE PyabL, 6§ —
GoraTble AMCTIEPCHO NEMATMTOBLIE WU TMIPOTETUTOBEIE PYIhL; 7 — MEPCOTINOXEHHBIE PY/LE]

AX M 32a4aCTy10O ¢ TIPUMEHEHHEM 3JICKTPOHHOTO MHKPOCKOIIa M MUK-
pO30H.A.

TMPEOINOCHUIKUA OBPA30OBAHUSA MECTOPOXIEHUN B KOPAX
BBIBETPUBAHHWA

CoBOKYTHOCTb GNaronpuATHLIX YCJIOBMH 06pa3oBaHMsA MECTO-
POXICHHM B KOpax BbIBETPUBAHUSA MOXHO pa3ieNiMTh HAa ABE IPYInbl.
[lepsag rpynnma BKIIOYACT NMPEANOCHUIKHM OOpa3OBaHUA MOLIHBIX M
WHTCHCHBHO pa3BUTBLIX Kop. OHa BK/IIOYAET, PACCMOTPEHHLIC BbILIE
NPOSABJICHMA TPOIIMYECKOrO KJIMMATa, NMPUYPOYEHHOCTb K rnobank-
HBbIM 3II0XaM BbIBETPHUBAHMS, KaOJIMH-THAPOCTIOAUCTBIC H NIATEPUT-
Hble NMPOQHIM BEIBETpHMBaHHs. Bropas rpynna oonenuHsieT psn A0-
MONHMUTCIIbHBIX YCIOBHUM: COCTAB MCXOAHBIX INMOPOA; ONpeaclieHHBIN
TCKTOHHYECKHH PEXWM; NEHEMICHE3UPOBAaHHbIN penbed; aKTUBHBIN
BOJOOOMEH M IMyOOKHUE YPOBHM TPYHTOBEIX BOMA; MJIHTENIbHOCTh op-
MHPOBAHH4.

Cocmas ucxodibix nopod BO MHOTOM OInpeaesisieT BIHI MHHEpalb-
HOIO CbIphbsi, MECTOPOXIOEHHS KOTOPOTO MOryT ob6pa3oBaThCcsi B Kopax
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BLIBETPMBaHMS. blaronpusaTHeIM (paKTOpPOM CYHTAESTCH LUMPOKOE pac-
TIpOCTPaHCHHWE NOPOJ, H3HAYAIBEHO 00OTalliEHHBIX TEMH WM APYTHMH
IONEe3HBIMHA KOMIIOHEHTaMHM (Tabn. 6).

Kak BuaHO u3 Tabn. 6, GraronpusTHEIMY LIS GOPMUPOBAHMS
MECTOPOXACHUH MOIYT ObITH TUITbI IOPOA, WX ONpEAETICHHbIC pa3HO-
BUIHOCTH, METacOMaTHThl U pyasl. HekoTopele uccncnosaten B Ka-
“JECTBC BAXXHOTIO (paKTopa CYMTAIOT NMPOSIBICHMSI CHHXPOHHOTO BYJKa-
HHM3Ma, B YaCTHOCTH BYJIKaHW4ECKOro nieruia. [lelicTBUTENBHO By/Ka-

Tabnuua 6

Cesi3b MepBHYHBLIX MOPOJ M N0JIE3HBIX HCKONMAEMbIX, CHOPMUPOBAHHDIX
B KOpaX BbIBETPHBAHMS 110 HHUM

HcxoHble 1opojis! [Tonesusre [Tpumepst
HCKOIaeMble MECTOPOXACHMIA
Borarme NIMHO3eMOM BokcuTH boke (I'Bunes)
©as3anbThl, rabopo,
ILICJIOYHBIE  MOpOOB M
KPUCTAUTHYCCKHE CIIaHIIbL
YneTpabasuTsl Ni, Co, Fe Maitapu (Kyba)
Marxesur Xanmuiosckoe
MinbMeHUT (Poccust) Bonwtsckoe
(Ykpauna)
['abbpo-aHOpPTO3UTHI
KeJle3MeThIie KBapLIUTEL Fe Muxaitiosckoe
(Poccus)
loturel, Mn [TocT™macbyprekoe
MapraHiic BOHOCHbIC (FOAP)
METaMOPMUICCKHE CIIaHIIbI
JIelKoKpaTOBBIC rPaHMUTE KaonuH BacuibkoBckoe
(Kasaxcran)
KapBouHaTutst Nb, Zr. TR Apama (bpa3wns)
PejikoMmeTauibHBIC Ta, Nb, Th [Tnato Oxoc
IICJIOYHLIC TPAHUTEI (Hurepus)
30N0TOHOCHBIC Au Maiikauu
KojtYeaiiHbIC (KasaxcrtaH)
MCCTOPOXICHUA U
Oepe3uThl
OTaibKOBaHHBIC Tanex u Anryitckoe (Poccus)
JIOJIOMUTBL U KPEMHUCTO- MapUIAJUIUT
WU3BECTKOBBIC ITOPO/Ibl
DocdoprTOHOCHEIE PochopuT Tenckekoe
JIOJIOMUWTHI (Poccus)
Conepxamune dochop ¢ Bupiosa BupiozokaH
MeJIb [MUPUTOHOCHBIC (Y3bekucraH)
YepPHLIE CIIAHTLEI
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HUYEeCKHI TIeTIEN U CTEKO IO CPaBHEHMIO ¢ APYTHMH NnopoiaMy HaHu-
poJiee JIETKO pasnaralorcs B YCJIOBHMSX TMNepreHesa ¥ MOTYT IOCTaB-
NSTH GONBLUIME KOMMYESCTBA MONE3HBIX KOMIIOHEHTOB. B YaCTHOCTH TaK
MOXHO OOBACHHUTH MPOUCXOXAEHHEe GOKCUTOB Ha PUGMOBBLIX U3BECT-
HsIKaXx.

s dopMUpOBaHUA MECTOPOXICHUH B KAPCTOBbIX M TUHEHHBIX
KopaxX BbIBETpMBaHHS HEOOXONHMMBIMH MNPEANOCHUTKAMHU SBISAIOTCS
HEONHOPONHOE CTPOSHHE MCXOAHbIX MOPONHLIX acCOLMaLMH U KOH-
TAKTHbIE 30HBI TIOPOA Pa3HOTO COCTaBa. Tak Uik MECTOPOXIACHUH 30-
noTa GnaronpUATHBEI KOHTAaKThl M3BCCTHAKOB M aJIIOMOCHUIHKATHEIX
Nopox.

Texmonuueckuii pexcum. POPpMUPOBAHUIO MECTOPOXICHHUH CHO-
COBCTBYIOT PEXMMBI ANTUTENbHBIX YCTOHYMBLIX MOAHATHH B Nr€OTCKTO-
HUYECKHU CTaOWIbHBIX 610KaxX 3eMHOH KOPBI.

B 3TOM CBSA3M 3aKOHOMEPHO PAcloOJIOXKEHHE PAHOHOB MECTOpPO-
XAEHMH Ha 1MTaxX ApeBHUX riaartdopM, B CPEIMHHBIX M KOHCOJIMIH-
POBaHHBIX MacCHBaxX CKJIaayaThiX obnacTei. STH Xke 0OCTOATCALCTBA
OTIPENENSIIOTCS BPEMEHHOM CBA3bIO MECTOPOXIACHUH C 3N0XaMU KBa-
3UrNaTPOPMEHHBIX U TIOCTOPOTEHHBIX KPYITHO-0IOKOBBIX BEPTHKANb-
HbIX MONMOXHTENbHBIX ABMKECHHH.

OTHOCHUTENIbHAS TEKTOHWYECKass cTaOMIBHOCTD NMpeaonpeacnscT
6ONBLIYIO ATUTENBHOCTh 06pa30BaHUsl KOP U MECTOPOXACHMU B HHUX.
B.I1.[leTpoR OLEHMBAET NMPOAOKHTENLHOCTb dopmupoBaHus 100-
MeTpoBOi Xopbl B 1 MaH ner. B o63ope Kykana (1983) npuseaeHo
BpeMsi TIEPEeXOla TPAHUTA B KAONMHUT M Jarnee B THOOCUT COOTBCTCT-
BEHHO OT 41 mo 225 ThiC. IET B 3aBHCHMOCTH OT Pa3HbIX KIMMaTH4YC-
CKMX YCJIOBHMH.

JImUTeNbHOCTh HAKOTUIEHUS THMIEPreHHBIX PYA B KOpax onpenc-
NSIeTCA TIPUMEPHBIM PaBEHCTBOM CKOPOCTCH MPOX0XACHHs (PU3HKO-
XMMHYECKUX ¥ OBHMOXMMHYECKMX peaxkiui pacTBOPCHHUS M MHHEpano-
o6pa30BaHUsi CKOPOCTSIM NMOAHATHS 6J10KOB 3eMHOM KOpPbI MPU MCHb-
L€ CKOPOCTH 3PO3HH.

MUHHUMAIBHBIM 00beM 3p03UM CHPOPMUPOBAHHBIX KOP BBIBCT-
PHBAHUsI WM YCJIOBUSI UX HEITYOOKOro 3aXOPOHCHMSI ABISIOTCS HC-
OBXOAMMBIMH YCJIOBUSIMM COXPAHHOCTH MCCTOPOXACHWH. DTO onpe-
fensieTcs TCKTOHWYECKUMU ABIKCHHUSMH NMOCTpYAHbIX 3noX. [Tocaen-
HUE AOMKHBI ObITh HHBEPCHMOHHLIMM CO CMEHOM 3HAKa Ha OTpHUA-
TEJNBHBIC U MATIOAMITIUTYAHLIMH.

Teomopghonozuneckue u eudpozeonozudeckue ycaosus. Merapenned
CKNAA4YaTO-T/IbIOOBBIX U [NBIOOBBLIX CPCAHUX FOpP, HU3KOIO MJIOCKOro-
pPbsl, BLICOKOXOJIMMUCTBIX TUIATO M LOKOJIBHBIX PABHUH SIBISICTCS HaM-
ooneec 61aronNpUATHLIM A1 00pa30BaHMsi MECTOPOXIACHHHU, TIOCKOJIL-
Ky 06ycnaBNMBacT MAKCUMAILHYIO IIYOMHY NPOHMKHOBCHHUSI FPYHTO-
BbIX BO..
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[Tnockve Bomopasnensl oOYCNOBNMBAIOT TAaKKe MUHUMAIBHYIO
ACHYAALMIO OOpa3ylollerocsi 3NIOBHANBLHOIO MaTepMalia, KOTOpPLIHA
MPOMCXOOUT BAONb 3PO3HOHHOM ceTH. BMecTe ¢ TeM B 3THX VCIOBHAX
OTMEYACTCsI HHTEHCHBHbIN IpeHaX W HeOOXOAMMBIN BBLIHOC PacTBO-
PUMbIX COSAWUHEHHUIN TPYHTOBLIMH BOJAMM.

B cxeMaTH4YeCKOM BWIe TMOPOreoJIOTHYECKe YCIIOBUA TIpH 06-
pa3’oBaHUHM KOp TOKa3aHbl Ha puc. 43. Briaensiorcss Tpu rHapoauHa-
MHMYECKHUC 30Hbl — a3palliM, MOJHOINO HACHILLUEHUA C AKTUBHLIMHU BO-
NOOOMEHOM M TOJIHOrO HACBLILIEHHUS C TMACCHBHBIM BOLOOOMEHOM.
Haubonswasa 3¢pGeKTHBHOCTL NPOLIGCCOB BLIBETPUBAHUSA M PYAOO6-
Pa30BaHHs MIPOMCXOAUT B BEPXHEH 30He a3palyi. Boabl 3T0M 30HLI B
T'YMUOHOM KIJIMMAaTe SAABNAIOTCH KMCIBIMU M 00OralieHbl KHMCIIOPOIOM.
B6an3u ypoBHSI rpyHTOBbLIX BOA OHM CTAHOBSATCH HENTpPaNbHBIMMU,
HHXKE LIENOYHBLIMM U BOCCTAHOBUTENIbHBIMU. TakuM obpasoM, BENH3H
YPOBHSI TPYHTOBBIX BOH 4alle Bcero (popMHUPYIOTCA IeOXHMHYECKH
GapbepHBIC OOCTAHOBKM M MPOUCXOAUT PYNOHAKOTUICHME.

MakcuManibHasi TpopaboTKa rpYHTOBBIMH BOJAMM TOPHBIX IO-
pon OTMEYaeTcsl B KpPACBbIX YAaCTSX NEHEIJIEHOB, MPHOMIKEHHBIX K
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aKKyMYJISITHBHBIM paBHHHaM. B Makxpopensede 3To HODKHBI OBITH
MPUOOIMHHEIE YYACTKH IUIOCKHUX BOIOpPa3IeNoB.

Tuns: pyonsix gopmayuii. CornacHo npeicTaBICHUSIM PSOa aBTo-
poB (byrenecxuii u np.,1990, IleTpor, 1967, CmupHos, 1989, Poma-
HOBMY, 1992, JIu, 1983, Cunsaxos, 1987 u ap.) paccMarpuBaeMele Me-
CTOPOXIEHHA MOXHO OOBEIMHUTH B HECKOJILKO PYAHBIX (popMaLmit:

- JIJATEPUTHBIX ¥ KapCTOBLIX BOKCUTOB;

- Kene30-KodanbpT-HUKENeBasd B CEPNEHTHHU3UPOBAaHHBIX T'M-
nepbasurax;

- PEOKOMETANbHBIX U PEAKO3eMENbHBIX BLIBETPENbIX KapboHaTH-
TOB Y LUEJOYHBIX NPAHUTOB;

- 30JI0TOHOCHBIX KOHTAKTHBIX U KaPCTOBBIX KOP BbIBETPHBAHMS;

- KAOJIMHOBAaSl B BHIBETPEJILIX I'PAHMTAX;

- MAapTUTOBAS B BHIBETPEJBIX XENE3UCTHIX KBAPIUTAX;

- OKMCHBIX MapraHLEBEIX PYA B BBIBETPEJILIX MAPTAHIIEBOHOCHBIX
MeTaMOopdHIeCKHX ITopoaax.

K BrOpOCTENIEeHHEIM PYOIHEIM dOpMALIUAM CIENYET OTHECTH Me-
CTOPOXIECHHA WIBMEHUTA, KAMHECAMOLIBETHOTO CHIphA (OMpIO3BI, Ma-
JIaxXyMTa, XpH30Mpasa U Ap.), MarHe3uTa-KanyCcTHUKa, TaibKa, 6apuTa,
MapuwiaymiuTa 1 dochopuTOoB.

I'nneprennable H3MeHEHHA MECTOPOXKIEeHH

Brinensercs nBa TMma npeo6pa3’oBaHMsI MECTODOXICHWHA B IM-
nepreHe3se — MOPQONIOTHYECKOE C CYLIECTBEHHBIMHM BapUaLMSIMM
$OpMBI M 3/IEMEHTOB 3aJIETAHHUS PYNHEBIX T€ H (PHIUKO-XUMHYESCKOE C
IyOOKMMH H3MEHEHMAMH MMHEpPaIbHOIO cOCTaBa M KadyecTBa pYyA.
[TocxonbKy B cocTaBe pym 4acToO MMEIOTCS CKOTUIEHUS BEChbMa aKTHB-
HBIX B 30HE rHNEpreHes’a CoOefMHECHMHI Cephl, YITIepona, Xejesa, Meou,
BaHaIWs, MBILIbLAKA U IPYTHX 3JIEMEHTOB, TO HHTEHCHBHLIE NIPOSIBIIC-
HHA KOP BBIBETPHBAHHA HAa MECTOPOXIEHHIX NOJMYYHIH coBCTBEHHOE
HaWMEHOBaHHME — 30HBI OKHMCIIEHHSI MECTOPOXIACHHIM.

Mopdonornyeckne H3MEHEHHUS BO MHOTOM SIBISIOTCS MEXaHH-
YECKMMH. TakuM BO3NEHCTBUSIM INONBEPIaloTCs JIMIIL MECTOPOXIE-
HUsA, PYOHBIC 3JIeXH KOTOPHIX BBEIXOASIT HA AHEBHYIO NOBEPXHOCTbD.

Brinengercs NMATh THNMYHLIX CIydacs MOPDONOTHYECKOTO H3Me-
HEHHA PYAHBIX T€JlI MECTOPOXACHUN B MPUNOBEPXHOCTHLIX YCIIOBUSIX:
H3MCHECHHE 3JIEMEHTOB 3alleraHUs IUTMTOOOPA3HBIX TeJ, BLIXOASLLIMX
Ha KpYTOM CKIIOHE; YMEHBUICHHE MOILUHOCTH XWI, 0byCHoBIEHHOE
PacTBOPEHHMEM PYOHBIX MHHEPAJIOB, YBEJIHYEHHME MOLUHOCTH PYIHBIX
XU WIH 32 CYeT yBeNnH4YeHHus1 obbeMa Oonee pHIXNOU OKMCIEHHON
YaCTH XMW, WIH 32 CYET pasBajia KBaplieBO-XWIBHOIO MaTepuana; o6-
Pa3OBaHME OTPUUATENBHBIX WIH ITOJIOXHUTENBHBIX GOpM B penbede B
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3aBHCHMOCTH OT COOTHOLIEHUSA NPpOYHOCTH Py M BMEUIAILUX ITO-
poAa.

PHU3UKO-XNMUYECKHME USMEHEHUA MECTOPOXIEHUHI

Kax ¥ ripy BRIBETPMBAHUM IS TIIYOOKOI nepepaboTKu pyn m
Pa3BHUTHS 30H OKMCIIEHUS MECTOPOXICHHH GNATOTNPHATHBIMU SIBJIA-
IOTCS: BJIAXHBIM XapKui KIUMAT, MEJICHHBIC TOAHSTHUS, MHTCHCUB-
HBIH BOZOOOMEH IDYHTOBBLIX BOJ, XOpPOIIAS MPOHMLIAEMOCTS PYOHBIX
TEN, CKOIUIEHHA XHMHYCCKM H OHOXHMMYECKH aKTHUBHBIX KOMIIOHEH -
TOB. [locnenqHuit akrop npu npoyux paBHBIX YCIOBHSX OIlpeneIIsieT
pasHoobpasue Takmx 30H. Mcxons U3 NepBHYHOrO COCTaBa Pyn 30HEI
OKMCICHHS PE3KO OTINWYAIOTCA Ha CyNbPUIHEBIX, MEIHBIX, TTONHME-
TAIMMECKUX, YPAHOBBIX, 30JI0TO-, Cepebpo-, MBIbAK-, dochop- u
BaHaJM¥ COHEpXalluX MECTOPOXACHHSIX, 3aNexax CepEl, KAMCHHBIX
COMNCH, YIs, OUTYMUHO3HBIX MOPOR U Ap.

IIpu sTOM BeaylMMmu areHTamu SBAAIOTCA: obpasyiowmascs 3a
CHET OKMCIICHMS CYyIbPUAOB MM CEphl CepHasl KHCJIOTa; PopMuUpyio-
lascs 3a c4eT npeodpasoBaHUsA OPraHUYECKHX BEILUECTB YTOJbHAS ¥
OPraHUYeCKHe KHMCNOTHI; MPMCYTCTBYIOLUME B IMOA3SMHBIX BOJAX AHMO-
HBI XJIopa M (Topa; pa3sBHBalOlUMECS NPH HATHYHM HCXOMHBIX KOH-
HCHTpaUKHH BaHanueBas, GochopHad W MbILUbSIKOBAS KMCJIOThI; CKO-
[UICHMST a3POOHBIX Y aHA3POOHEBIX GAKTEPHI M MPOAYLHMPYEMbIX UMU
TBEPABIX, XMUIKUX M ra3000pa3sHBIX COCOUHEHHI, MOSBIECHME 3JIeK-
TPHUYECKOTO NOTCHLUMANTA MEXY CynbOHIAMU M OKUCTIEHHBIMU 0Opa-
JOBAHHAMM H COOTBETCTBYIOLUMX 3JICKTPOXMMHYECKMX peaxuMif; no-
ABJICHHUC NMOKAJIBHBIX PaAUaLIMOHHBIX, TSILIOBBIX U MATHHTHEBIX IMOJICI.
CoyeTaHHe 3THX areHTOB OBYCIOBIUBACT PE3KUE UIMEHEHUS 10 Bep-
THKAJTH OKMCIHUTENIbHO~-BOCCTAHOBUTE/NBHBIX, KHUCIOTHO-1IETOYHBIX
NapaMeTpOB U COPOLIMOHHBIX CBOMCTB CpPEbl, YTO TPUBOAUT K pac-
TBOPCHHIO W BBILIETAYUBAHMIO OJHUX KOMIIOHEHTOB Py U KOHLIEH-
TPallMM Ha I'eOXMMHMYECKUX Oappepax Npyrux.

Cmpoenue u cocmae 30n oKuCAenRUs MEMArILUHECKLX MecmopoxcoeHu

B.1.CMHpHOB BrIXENNMN YeThIpe PYIILI METAUTHISCKUX MECTO-
POXIOEHHH TI0O 0COBEHHOCTSIM PASBHTHS 30H OKMCIACHMS: HeH3MEHSIO-
LIMECS U CNabo M3MCHAIOLUMECS; ¢ UBMECHEHUSIMH MMHEDPANBHOIO CO-
CraBa 0e3 BRIHOCA MeTa/Ula; ¢ H3MEHEHHEM MUHEPATbHOIO COCTAaBA U
BBIHOCOM MeETaUla; ¢ HAKOIUIEHUEM METAJUIOB.

B Haubosee XapaKTepHOM Ciy4ae IMNEpreHHbIX Npeobpa3opa-
HHH KOJYCOAaHHBIX 3ajieXeil 30HA OKHCICHMS pasnensierca Ha psl
BEPTHKAIbHBIX MOA3OH (CBEPXY BHM3): OypBIX XeNe3HAKOB, OGapUTO-
BOH CBINMYYKM; NUPHUTOBOM CHINYYKH. B 3aBHCHMOCTH OT KIHMATUYeE-
CKMX YCIOBMH B MOI30HE OYpHIX XeNE3HSKOB MOTYT MOSBISTHCS
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CYNL(aThI, BKIOYAs SPO3UT, a B MON3OHE GapUTORO CBHITYYKH —
mnc:-rqun,um. Takoe crpoeHuc COOTBETCTBYCT 3aKOHOMEPHOM cMeHe
bonee OKMCICHHBIX M MMAPATU3HPOBAHHBIX COCAMHEHMII Xetesa Ha
CynnhaTHBIC U HMXe cynbPURHBIE (pHC. 44).

Ecnm anst xenesa B noa3oHax OKMCNCHUS UMEIOT MECTO TOJBKO
HIMCHCHHA ero ¢opM, TO IS MEIH OTMEYAIOTCS 3HAYUTENbHbBIE W3-
MCHCHuUS coacpxaHui. OBpaszopanye 3aKOHOMEPHO CMEHSIOLUMX APYT
ApYyra CBCPXy BHM3 NOA3OH BhILUENAYHUBAHUSA, BTOPUYHBIX GOraThix
OKHCHDBIX W BTOPWYHBIX 6OraThiX CyNbpUAHBIX PYX COOTBETCTBYET M3-
McHeHUAM Eh-pH ycnoBuit n dopmam HaxoXIeHHMS MEIHBIX COeoM~
HCH WIA.

[pnBcacHHBIA MPUMEp CTPOEHMS 30HBI OKUCIEHMS HMeeT
NPUHUHITHANEHOC 3HAYCHHUE H [UIS APYTUX PA3HOBANEHTHBIX 3JIEMEH ~
ToB (cepebpo, ypaH, BaHanui), PUIHKO-XMMHMYECKUE OCOBEHHOCTL
KOTOPbLIX MPHHUMIIHAILHO cXoaHbl. UM CBOMCTBEHHE] OTHOCUTENBHO
MOABHXHBIC OKUCHBIC POPMBI W TPYIHO PacTBOPHMBIE BOCCTAHOBH -
TeAbHble. KpoMe TOro, 3TH 3/eMEHTHl MOTYT BBIMANATH M3 KHUCIIBIX
PACTBOPOB B OKHCJIMTCNBHOH Cpelie B BHAC IrMAPOOKMCNOB (HAIpH -
MCD, YPaHa — CKYTIHT U BEKKCPENHUT) U CJIOXKHBIX CONeH C aHNOHOO0 -
PA3YIOLUMMHU 3JICMCHTAMH (YpaHOBBIX CIIONOK, KEPAPIUpHTa, BaHALA ~
TOB XCJNC3a, CBHHUA, UMHKA, MEIU U ypaHa).

[Ipn OKMCNCHUM 30MOTOHOCHBIX CYNbOUAHBIX PYA MOTYT MOAY—
“lATLCl BTOPHYHLIC €ro KOHUeHTpaluMHu. Ecnu B nepBUYHBIX o6pa3o-
BAaHUAX OLUIO OTHOCHTENbLHO KpPYMHOE 30J0TO pasMmepoM 6Gomee 100
MKM, TO OHO MOXET rpaBUTALlMOHHO MPOCAaXXHBATHECS U HAKAIUIUBATE —
Cs Ha MCXaHW4YecKoM Baprepe B HMXHEH YACTH 30HBI OKMCJIEHMSI .
Ecny ke 301010 66110 TOHKOAKCIIEPCHO pachpefeneHo B cyasbunax,
TO TNPH UX PA3NIOXCHUHM OHO MOXKET NEPEeXOOWTh B KOJNIOAHBIE WIEL
MCTHUHHDBIC PACTBOPEI M OCAXKAATLCHA Ha KUCIOTHO-LIETIOYMHBIX U cOpO—
LMOHHOM Oapbepax. B sTuUx cnydadax cooepXaHus 30J10Ta MOIYT BO3~
PACTH B HECKONBKO pa3. Takye KOHUEHTpaUuHy 3050Ta GHKCUPYIOTC ST
Mo 30HOH MONHOI0 OKHCICHUS B KPEMHUCTO-THIICOBOM ChIMTY4YKe P ¥
OKHMCJICHHUH 30JIOTOHOCHLIX KOJIYENAHHBIX DYl M Ha KOHTAKTe aTIOMO —
CHIMKATHLIX U KapbOHaTHBIX 1Opo, e NeHCcTByeT 6aphephl U3MEHE —
Husi pH. YacTo KOHUEHTpaLuy 30/I0TA OTMEYAIOTCS B INTHHUCTHIX 06 —
Pa3’0OBAHUSX KOpP BbIBETPHBAHMS.

[Ipu pasBUTHH 30H OKHMCIIEHHS TIO 3aeXaM NOJUMETAUTHYESC KX
CYNbOUIHBIX PYH, JOKAIM30BAHHBIX B KApOOHATHBIX rTOponax, MpoMc —
XOOUT pa3fciieHHEe BTOPUYHBIX KOHLUCHTPALMWKi CBUHLA M HHHKA. TaK,
Ha TypnaHCKOM MECTOPOXNEHHMH MNPUCYTCTBYIOT CMUTCOHHUTOBBIE ¥
LICPYCCHUTOBRIC pyAHble Tena (puc. 45). deno B ToM, yTo obpasynoiue —
CA B 30HE OKHMCIeHHMs cynbdaThl LIMHKA Jyyllle PacTBOPHMMBI, YeM
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cynbtharel cBUHUA. TTo3roMy oboraleHHble UMHKOM PacTBOPEL laupe
pacnpoCTPaHsOTCA TPYHTOBBIMM BOOJAMMU, @ MPH UX MOCHSAYIOLLEH
HCHUTpAIM3aUMK B KapboHaTHOH cpene GOPMHUPYIOTCS CTPaTHMODM-
HbIC KapOOHATHBIC PYIbl LHHKA.

B uenomM BaXHO OTMETHTh, YTO DPE3KHE H3MEHEHMS COCTaBa
FPYHTOBLIX BOA OTMeYaiorcs BONIM3M MX ypoBHs. B npoluecce o6paso-
BAHUS 30H OKMCJICHUS YPOBEHDL TPYHTOBLIX BOJ 3aKOHOMEPHO TIOHK-
XKACTCH WU BCC HOBBIC 00BEMBI Py MOMANaloT B MPUIIOBEPXHOCTHBIS
ycnosusi. CneaosaTenbHo, B peaibHbIX HaOMI0NaeMBIX 30HAX OKHCIIe-
HUSE OTPAXKAKOTCSA MNONUCTaNHKHEBIe oOpasoBaHusa. HYacTo MMHepabl,
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Puc. 45. CooTHOUICHHE 3anekel BTOpMMHBIX CBHHIOBBIX M UMHKOBRIX DYI Ha
Mmectopoxnerdy Typuran (o M. Kinasesy):

] — (iepyccuToBas pyja; 2 — CMMTCOHMTOBasA pylia; J — U3BECTHAKH U AOMOMMTEIL;
4 — ropiblc BLIPAGOTKH; 5 — OPCKYHHU; 6 — IIMHBL 7 — DypoBBle CKBAWHHEL
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X PAKTe

i PHIYIOLHE PA3HDLIC TEPMOAHHAMMYSCKUE YCTIOBHS HaxomAaATCsH
COBMC

CTHO, (hopMuUpys TCKCTYPHI MepeceyeHHs U 3aMellleHH .

Ocobennocmu oxucnenus nememasuuecicux Mecmopoxcoenui

[To ycroituusocTy B TMIIEPreHe3e MEeCTOPOXICHUS HeMEeTaUIOB
NOAPAIICIHIOTCS! HA TPU TPYNIBI: HE N3MEHSIOLINECH, U3MEHSIOLIME -
e cnabo 1 cyuiecreeHyo.

MunuHBIMY SBIAIOTCS FMIICPTEHHBIC U3MCHEHMS Ha CONSTHOKY-
HOMLHBIX MCCTOPOXOCHMSIX KaMEHHOH conu. 3mech HAl HUMMU Pa3BM-
BACTCA TAK HA3LIBACMBIM KCMPOK, B KOTOPOM OTMEYAETCS HECKONBKO
BCPTHKAILHBIX 30H. Camas BepXHAS M3 HHUX CAOXEHA [TMHHMCTEIM OC-
TATKOM OT PUCTBOPCHMUS coNeill HeboNbLIOI (HecKoOnbKO MeTpoB)
MOIIHOCTLI. Huxe pacnonaraercs sona KapOoOHaTHBIX NOpOa C Ha-
PYIICHHDIM 30CrAHUCM MOIXHOCTEIO JeCATKM MeTpoB. B mpukpo-
BCIBHOM TIACTH U3BCCTHAKOB MOTYT OBITh PaCTIPOCTPAHEHEI BUTYMBI ¥
HCOOMIBLUHE 30UICKY HehTH. B NpUnonoluBEeHHON UX YacTy BCTpeYa-
KITCH JIMH3LI C BKPANICHHOCTBLIO caMoponHoit ceprl. Ilon xap6oHar-
HLIMH TIOPOAAMM PA3BUTBI AHTUAPHUTHI M THIICHI, HENOCPEICTBEHHO
NOKPLIBAIOIIMC 301CKbL KAMCHHOM cONM. XapaKTepHO, YTO HIDKHSS
FPAHHLA FUMCOB CYOrOpU3OHTANbHAS U OTPAXAET NOJOXEHN!E YPOBHSA

FPYHTOBLIX BOA, B CBSI3HM C 3TMM OHA IONYYWIa Ha3BaHUe “CONAHOTO
sepk” (puc. 46).
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Puc, 46, Paspes coaHOM aHTMKIMHANH XuieaecxedM. HOxHo-TaHHOBepcKas
snyiMia (no L. Mynpaa):

I — CTRCPTHMHLIC OTNIOXKEHHA; 2 — CPeIHMI YecTPRIH NecuyaHUkK; I — HWKHMMA
NecTpLiii necuaHmuk, 4 — KaMennas collb, 5 — KpacHad cofieHOocHad riuHa; 6 — TNaBHbBIi
AHIMIPpHT M cepas cofIEHOCHAd IMTMHa; 7 — TUIcoBad 1indna; § — KanuHHBIE COMM
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[lpencrarneHMs O reHE3UCE 30H OKUC/ICHHUSY

Bonpocam ¢pu3HKO-XUMUHN OKHUCIEHHS PYAHBIX MECTOPOXACHMH
nocssumcHel padborn C.C.Cmupnopa, @.B.Yyxposa, B.loTmwmank,
X.bioxnepa v gpyrux, Mmukpoouoxumuu — JI.K.SIXOHTOBOH ¢ coarTo-
pamMu. bBonblioe 3HayeHHE AEHCTBMIO 3NMEKTPUYECKOTO MOTEHLMANA,
BO3HHMKAKLIEMY NMpHd OKHUCIIEHHM cynbdumos, npuaawoT I'.B.Ceew-
HUuKoB, B.B.Boponun, Y.Huxkens, 1.Pocc. PanuoxuMuyeckue peax-
uuM ycranasnusaior [1.Pamnop, B.K.bepraHronuc v apyrue, terno-
Buie monst — I.I1.KapaBatixo u apyrue, mariureie — I'.JI.AradoHos.

[NaBHBIMM TIpM 3TOM CNeAyeT CYUTaTh XUMMUYECKHE peaklUu
oOMEHa, OKMCIEHUSA ¥ BOCCTAHOBIEHHS U OMOXMMMYECKYIO AeSATENb-
HOCTL Daxrepui. Peakumu obMeHa mpeanosaraiores NpM obpa3ora-
HHH TOA30H BTOPUYHOIO cylab(dpuaHoro oborauieHus. 31ech COrnacHo
psay HIwopMmena no cpoactBy Metawios k cepe (Hg, Ag, Cu, Bi, Cd,
Pb, Zn, Ni, Co, Fe, Mn) cynbdarsl MCTaIOB B NICBOH YacTH pana
NOJIXKHBI 3aMelUaTh MEeTaNbl U3 CYNbPHUAOB B NPABOH €0 YacTH. DTUM
ObBACHsAETCS1 06pa3oBaHUE BTOPUYHLIX CYNbPHUIAOB MEAM B XOJIE peak-
LUK c¢ CYNbPATOB C MUPHUTOM.

OxMcAUTCNbHBIE PCaKUUH NMPOMCXOAAT 3a CYET OEHCTBHS pac-
TBOPCHHOTO B MOA3CMHLIX BOJAX KHMcaopoaa ¥ opMUpYIOWIEHCs cep-
HOM KUCNIOTbI. B KaKoM-TO Mepe DOKHB MATH M peakKlinM OKMCJICHUS
332 CUCT APYTMX BJIEMCHTOB C INEPCMEHHOM BAUICHTHOCTBIO (XXenesa,
BAHAOAUSA, YpaHa, MbIWIbAKA U Ap.).

Kak pcaynbTaT BOCCTAHOBUTENBHBIX PCAKLMI MOXHO paccMmar-
pHBaTh OTMCYEHHOC Bbillic POPMMPOBAHHUC 30H BTOPUYHOTO cynbdua-
Horo oboraweHus. [Ipu 3ToM IMAaBHLIMHM BOCCTAHOBUTENSIMM MOTYT
ObITh PACTBOPEHHBIE B BOAES ABYXBAJICHTHOS XENE30, BOJOPOA U CEpPO-
ponopon. BeceMa cyluecTBEGHHOE 3HAUCHHE BEPOSTHO MMEIOT MUKpO-
OHanbHBIe peakuK. MI3BecTHO, 4TO B MOA3EMHBIX BOolax LIMPOKO pac-
MPOCTPAHCHBI pa3HoOOpasHble MUKpoopraHuambl. M3 Bcero ux pas-
HOOOpPasHus B FPYHTOBLIX WU APTC3MAHCKHMX BOJAx YCTAHOBICHBI XeMO-
CHHTCTHKHU U rerepoTpodbl. Kak T¢, TaK U APpYyrMe MOTYT OTHOCHTLCS
WK K aspobaM, XHUBYLIMM B IPUCYTCTBHM cBOOONHOro kuciopoaa,
WIM K aHaspobamMu, oOHTaOKMMU B 6e3BO3AYIIHON cpeae.

[Tpu popMHUpPOBAHMH 30H OKMCICHMSA CYyNbDUAHBIX PYd H MECTO-
POXACHHUH HEMETANMHYCCKUX MOJIE3HBIX MCKOTAeMLIX, COdepKaLIMX
COCIMHCHMSI cepbl, Hauboee cyllecTBeHHbl THOHOBBIC BakTepur. Mx
aspoOHLIC BHUAOBI, MCIOJIb3Ysl OpraHHYeCKoe BELUECTBO, NBYXBAJICHT-
HOC XCJIC30 WIH CAMOPOAHYI) Cepy MPOAYUHPYIOT CUJIbHBIE OKHUCIIH-
TCIN — CyNbdaT-HOH U TPEXBANEHTHOC XeJNe30. ACCOUHHUPYIOLIHE C
HUMU aHa3pobHpic GaxTepuy, nornowas cynbhaT-uoH, YIIEKMCILIH
ra3 ¥ OpPraHM4eckoc BEIUCCTBO, MPOMU3BOAST CHUJIbHBIM BOCCTAHOBH-
TeSib — cepoBogopon. Takum obpaszoM, Kak OKUCIIMTENH, TaK M BOC-
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CTAHOBUTEC/TM B MOA3CMHBIX BOAAX MOIrYT HMETb BO MHOIOM GHOTCH-
HOC NPOUCXOXIAECHHE.

NapuabTpaunoHnbie MECTOPOXKAEHHS

C chopMHpOBAHUEM 30H MIACTOBOrO OKUCICHHUS apTe3MaAHCKUX
OUCCCHHOB CBA3AHBI BAXKHbBIC YpaH-pcaKo3eMeNbHbIE UHPUILTPALIN-
OHHLIC MecTopoxXAcHM. MX oGbeaAMHSAIOT B rpynnbl € pasnuyHLIMU
CHHOHUMMYCCKHMH HA3BAHUAMM — 3IIUMICHETUYCCKHE, 3K30TNCHHO-
JMUICHCTHYCCKNIC, THIPONCHHBIC, NECYAHUKOBOIO THINA, UHMUIBLTPA-
HHOHHDIC, pONJIOBBIC, CBA3AHHDLIC C 30HAMMY MIACTOBOIO OKMCICHUSA U
T.N. JInsi HUX XapakTepHBbl CACAYIOIUHE OCOBCHHOCTH: PAacnonoXeHHUe
B 0BNacTIX apuAHOro KIMMaTa: HATMYMC PYOOKOHTPONUPYIOWIUX 30H
BHYTPUIJIACTOBOTO OKHCJICHHUSI,; NPHUYPOUCHHOCTh K TMPOHMIACMBIM
BOAOHOCHBLIM TOPM30HTAM MNCCKOB M TICCYAHUKOB, PEXE MOPUCTHIX
KAPOOHATHBIX NOPOJ, PACTIONOXCHHBIM BHYTPH INIMHMCTHIX BOOOYITO-
POB, HAIHMYHUC PYAOKOHTPOJNIUPYIOLIECH OKMCIUTEIbHO-BOCCTAHOBHU-
TCILHOH MMHCPANOrO-reOXHMHYCCKOM M TMAPOreOXMMMYECKOH 30-
HWUJIBHOCTH, JIOKAJTM3ALMsI B MCCTAX CKOIUICHMH CHUHICHETHYECKOTO
OPTIHHYCCKOrO BCLUCCTBA MJIH HANOXCHHbBIX BTOPHYHBIX BOCCTAHOBM -
TCJICH (BOOOpOAa, CCPOBOAOPOSA, OUTYMOB 1 Ap.); NIPOCTPaHCTBCHHAsI
CBSI3L C BalaMM, (PICKCYpPAMU UIM BHYTPCHHMMH MOJHATHSIMHU, OC-
JNOXKHAOWHMH KPbUTLS NMOJOTHX CHHKIIMHAICH apTe3HaHCKKMX Bacceii-
HOB; poJulIOBasi (POPMA PYAHBIX TCN, BLIPAKEHHAS! B CCPIIOBMIHBIX B
NONCPCYHOM CCHCHHMMU H JICHTOBHAHBIX B IJIAHC PYIHbLIX 34J1CXKaX.

C apMAHBIM KIMMATOM CBSI3aHBI JBA MOJOXHTCALHBIX ¢dakropa
pynoodpazoBaHus. Bo-nepBbix, co3gaHue OKUCTUTEILHON OBCTAHORB-
KH B IJTyYOOKMX FOPM3OHTAX APTE3HAHCKUX 6ACCCHHOB M BO-BTOPBIX,
MOBLILUCHUC KOHUCHTpauMM psina anemcHToB (U, V, Mo, Se) B noa-
3CMHBLIX BOJax. B apunHbix ¥ ceMuapuoHbix nanawadrax (MyCTHIHM,
CYXHC CTCNHM M CABAHHBI) OTCYTCTBYCT CTUJIOLUHOM NOYBEHHO-PACcTH-
TCALHLIW NMOKpOB. Kucinopon He pacxomyeTcsi Ha ero (hoOpMUPOBAHHC
M HUCBLILACT rpyHTOBbIC BOALI. [locneaHue B obnacTsix muraHus apre-
3MAHCKHX 6ACCCHHOB HCMOCPCACTBEHHO TMUTAIOT HUCXOAAIME MOTO-
KW HAMOPHLIX BOA MW COOTBCTCTBCHHO O60ralLalOT HX KHMCIOPOAOM B
KoHUcHTpauusx (0,0n — n r/n.

B nyCTBIHHBIX 0011aCTSIX MPOUCXOAUT MHTCHCHMBHOC BHITApHBA-
HUC, C KOTOPLIM CBS3aHBI KOHLCHTPAUMM psiia 3ncMcHTOB. Kpome
TOTO, B KHMCJIOPONCONCPXKALUMX NMOA3CMHBIX BONAX MOTYT HAKATIM-
BATLCS MCTQIIBI, KOTOPLIC B OKMCAUTCNBLHEIX (OpMax AalOT XOPOLUO
PACTBOPHMMDIC COCOAMHCHMS. K TaKMM KOMIIOHEHTAM OTHOCSTCS CO-
CAMHCHUSI LUCCTHBAJICHTHOIO ypaHa (YpaHUI-HOHA), OKMCHLIX dopM
BAHAOMS, CCIICHA U MONHUOIEcHA.

Hucxonsiuue noToku KHCAOPOMHBIX MOA3ZCMHBIX BOI COOCPIKAT
yronpHyio kucaory (cymma CO,=0,00n mons/kr H,0), cynsdar-uon

23-3177 177



(0,0n Mons/xr H,0), oTHOCATCS K NPECHBIM U cNTabOMUHEPAIN30BaH -
' HBIM, MMEIOT OnusHelTpanpHble W cnabowenoynsie pH 6,7—8,5 u
NOJNIOXUTeNbHElEe 3HaYyeHHss Eh oxono +0,2 B. Umerowmecs B Bonax
CBOOOIHBIA KMCIOpON M cynbdar-HuoH, NPeonpeaesiioT UX BhICOKHE
OXUCNMTEJIbHBIe cBOMicTBa. [loaTOMY HHCXOAAUIHE NMOTOKH TAKMX BOX
dopMHUpYIOT 30HEI ITacTororo okuciaeHus (3I10). Onu pacnpocrtpa-
HAIOTCH OT obnacTedl NMUTAHUS aPTe3HaHCKHX 6acCceMHOB NO NageHUIO
BOAOHOCHBIX KOMIUIEKCOB Ha AECATKM M [aXe COTHM KWIOMETPOB,
MpoHHKast Ha rmybuny no 700 M. [lo Mepe NPOHUKHOBEHUSA KHCNIOpOA
pacxonyercs, a MoA3eMHBIC BOABI NepepacnpeacisiorT pyaHbie KOMMO-
HEHTHI.

ApresnaHcxue 6acceitnbl, cogepxawue 310, pacnonaraiorcs B
o0nacTsIX YMEpPeHHOM TEKTOHWYECKOM aKTHBHU3alUWM rutatdopM, Ko-
TOpbIe OOyCNMAaBIMBANM BBICOKHME I'MAPOCTATHYECKHE HAMOpPBl B HX
KpaeBbIX YacTAX. AMIUVIMTYObl MeXDJIOKOBBIX OBHXXCHHMM COCTABISIIOT
300—1500 M. 3TO onpenenseT NOCTOSHHOE IPEBLILICHHUE TMAPOCTA-
TUYECKOIO Hanopa Haj JUTOCTAaTHYeCKHUM M BO3MOXHOCTbL dopMuUpO-
BaHUA MHQUIbTPALIMOHHBIX NOTOKOB. EcnM nepemelueHus: QJIOKOB B
obnacTaX NMUTAHUS! COCTARIAIOT 6onee rnoayropa KWioMeTpoB, To ¢op-
MHPYIOTCSI BECbMa BBICOKHE HAIOpbl, KOTOPbIC HC MO3BOJIAIOT MOJIHO
pa3BUMBAThCS 30HAM BBIKJIMHMBAHMS TLUTACTOBOIO OKMCJECHHS.

Palionsl pacripocTpaHeHus pynokoHTponupyowmux 3O oxsa-
ThIBAXOT Pa3IU4YHBIC OENpPECCHOHHBIE CTPYKTYPLI 3CMHOH KOPHBLI.
E.M.IlIMapHOBUY BBIACIHWI TPHM THUIA PYAOHOCHBIX APTC3IHAHCKUX
bacceiiHoB, conepxawux 3[10: KpYTMHLIX CHHEKNHMS, MpabcH-CUHKNH-
Hamed W NaneofoJIMH, B KOTOPEIX MOCJCHOBATCABHO YMCHbLILIAIOTCS
Macuurabrl MectopoxaeHui (LlImapuosuy, 1988). C yyeTom Takoro
noaxona I A.MaliKOBLUEBEIM U AP. BLIACACHBI TPH IeOJIONO-NPOMbILL -
JICHHBIC THUIIA HHOUNBTPALIMOHHBIX YPAH-NOJUINCMCHTHBIX MECTOPO-
XIOeHWH: Haubonee KpYyrHbIe B CHHCKIIU3aX M IpabcH-CHHKITMHANSX;
CPEAHME MO 3aracaM B HATOXCHHBIX BNAOHHAX, MCIKHUC B 3PO3UOH-
HBIX NaleonoNHHaXx.

30HBI TUIACTOBOIO OKMCJICHHSI Halle BCEro pacrnpOCTPaHSIIOTCS
OT KpaeBbIX MNMOMHATUM, CIOXEHHBIX BONOOOMIBLHBIMM KpHUCTANAUYC-
CKMMHM noponamu (puc. 47), ¥ OXBaThIBAIOT 3HAYHUTCALHbLIC MIOLUANM.
B peaxux cnyyasx 3[1O Moryr pacnpocTpaHsTbCsl OT BHYTPCHHMX

Puc. 47. 30HbI OKMIIEHMA M CBA3bL C HUMH YPaHOBOIO OpYJIEHENHA Ha 2KIOIeH HLIX
SMHUIeHeTHYECKHX MecTopoxIeHHaX (o E.M.LlImapuoBuyy, ynpolieHo);

I — nopok! GyH/IAMENTa; 2 — rATbKa M IPaBHii; J — TCCOK; 4 — WICBPOIUT, 5
— [MHMHa; 6 — NePBHYHO~CEPOLBETHAIC JIOPObI C YIJIMCTEIMHK OCTATKAMM; 7 — IEPBHHHO-
KpacHOUBETHbIE TOPOALI;, & — paifioMbl; 9 — 30HBI TPEIIMHOBATOCTH, /O — YDPOBEHDL
TPYHTOBBIX BOM; HANPpAaBRMEHHWE JABHXCHMA MOJ3IeMHBIX BoA: [[ — kKHCIOpOMBIX
YPAHOHOCHBIX, J2 — BECKHUIOPOIHLIX, HE CONCPXALIMX YpaH: 30Hbl OKMCICHMA: 13 —
NMOBEPXHOCTHOIO, I4 — IUIACTOBO-MOPOBONO IPYHTOBOIO, 15 — MOPOBOIO IUIACTOBOTO
(3I10), 16 — TpemMHHOIO; 17 — ypaHOROe OpyleHEHWE
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TIONHATHAMN, CIOXEHHBIX NEPBUYHO KPACHOUBETHBIMM TOMWAMM WIK
NOCTYNAaTh MO IMyOOKMM pa3lIOMHBLIM 30HaMH APEHHUPOBAHMS.

B GonpluMHCTBE PYAHBIX PaifOHOB B OONACTSX NUTAHHUS apTe3u-
AHCKMX 0acCeHHOB XapaKTepHO MPUCYTCTBHE UCTOYHHMKOB PYAHOIO
BELIECTBA B BHIOE CIEUHANM3MPOBAHHBIX IeoJIOTHYECKHMX dopManmii
(METAUIOHOCHBIX YTJIEPOAMCTHIX CIAHLIEB, MACCUBOB JIEHKOTPaHUTOB,
apeanop xucieix 3¢ dy3usoB U ap.). BMecte ¢ TeM pynoobpasoBanue
MOXCT MPOMCXOAMTD U 6€3 Hanuyus TaKHUX NreOXMMHMYECKH CrieLHaNH-
3UpOBaHHBIX 00pa3oBaHUM B 0ONacTsAX NMHUTAHMS.

KoadpduumeHTH PUNLTPpALMH COBPEMEHHBIX TOPU30HTOB ¢ 3110
B bonpuiMHCTBE cnydyaes konebmorcs or 0,5 no 15 m/cyr. Ilpu npounx
PaBHBIX YCJIOBUSX Oonee MPOAYKTUBHBIMH OKA3bIBAIOTCS PBIXJILIE Tpa-
BUIHBIe necku. [Insa obpazosanusa pyaodopmupyiommx 3110 nomcxna
OBLITE ONTUMANBHON CKOpPOCTh UIABTPALIMHM, KOTOpPas omNpeaeisercs
NE30METPHYECKMM YKIIOHOM, cocTasngowmumMm 0,0001—0,01.

[TpoMbILUTEHHEIE MECTOPOXISHHUS pacrioyiaraloTcsl B KOHTpacT-
HBIX IO NPOHHULIAEMOCTH pa3pe3ax TEPPHICHHEIX U KapOOHaTHO-Tep-
PUTEHHBIX KOHTHHEHTANBHbIX, NEJNBTOBBLIX M NMPUOPEXHO-MOpPCKUX
OCaOYHBIX TOJMII, MCMbITABIIMX JIHWL cNabyr NMUTUOUKALIMIO Ha-
YaNBHOIO KaTtarcHe3a. B mMpoTUBHOM ciyyae nophkl OCafOYHBIX KOJI-
JICKTOPOB BBINOJMHAKTCSI KApOOHAaTHBIMH, TIMHUCTBIMU H IPYTHMH
MUHEPAIAMM, a4 TOPObl CTAHOBATCA HENPOHMLASMBIMU. BTO 0OBsIC-
HSIET MOJABISAIOLIES PAacNpoCTpaHeHHME MHOPMILTPALUMOHHBIX MECTO-
POXACHUH MMEHHO B PLIXJBIX TONLIAX ME30M30MCKOTO M KaiiHO30Mi-
CKOTO BO3pPACTOB.

Y paH-penKkoMeTaNIbHOE OPYICHCHUE JIOKANIM3YETCSl Ha OKOHYA-
Huu 3I10. Pynxrle Tena cocTaBasIOT YacTH ONPEACNICHHBIX 30HATb~
HO-NOCTPOSHHBIX MMHHEPAIOro-reOXMMHYECKHUX M THIOPOTEOXUMUYE-
CKUX 3MUTeHEeTHYECKHX 30H. OCHOBY TaKMX 30H COCTABJIAIOT H3MEHE-
HUS OKMCIMTEIbHO-BOCCTAHOBUTENBEHOIO MOTCHLMANA BMCUIAKOWIEH
cpellbl, KOTOpoe 00YCIOBNIEHO pacXOOBAaHHEM PACTBOPEHHOIO KMCIO-
pola HUCXOOSLUMX IIACTOBBIX BOA HA OKMCJICHMC BOCCTAHOBNEHHEBIX
KOMITOHCHTOB.

HG HaTIpaBJIEHHIO OT HE3aTPOHYTLIX OKHCICHHMEM BOCCTAHOB-
JICHHBIX MOPOHN BbIACASICTCH PAN MUWHCPAJIOrOo-reOXMMUYCCKUE 30H
(puc. 48). B ocHOBY JaHHOM 30HANILHOCTH TIOJIOXEHbl U3MEHEHHS Ba-
JICHTHOIO COCTOSHMS ABYX BAXHEHMIIHUX KOMIIOHEHTOB — XeJe3a U
ypaHa. [To mepBoMy OTYETIIMBO YCTAHABIMBAKOTCSl LBET NMOpPON U 00-
L[ME TCOXUMHYECKUE YCITOBUS MUHEepanoobpasopaHus, 1o BTOPOMY —
YCIOBUSI PYAOKOHLICHTPALHH.

KoHUCHTpaUMH 3JIEMCHTOB MOTIYT OBbITh KaK B OKCHIHBIX, TaK M
B BOoCCTaHOBJICHHBIX popmax. B coBoxynHoctu usmeHenusa Eh u pH
cpelbl IO HanpasneHuI0 GwibTpalH Ha BeIKIMHUBaHMM 3110 cos-
JAJOT pSill BIOXEHHBIX APYT B ApYra M TepeKphbiBAIOLIUXCA KOHLEH-
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Pyc. 48. Cxema uameHeHus BediauH Eh M pH JroruaporeoXxuMuyeckoit cpems |

B npoduiie TUIACTOBOK PYIOKOHTPONHpPYHILEH OKMCIMTENBHON 30HATBHOCTH (no
M.® Makcumosoit, E.M.LLIMapuosuyy, 1993):

a — H3MeHeHHe Eh B mopoaax ¢ CHMHreHeTHYEeCKMMM BOCCTAHOBHTENAMM
(MMKPOOHMOJIOTHYECKH aKTHBHLIM OPraHHYeCKHM BEILECTBOM): § — TO e ¢ A6HOTeHHBIMM
IMHIEHETHYeCKHMH BOCCTaHOBHTEIIAMM. [Tomzonbl: 0 — 3MMIeHEeTHYECKH HEOKMCITEHHBIX
Oe3py/lHbIX MOpoi; la — opeona paccesHMs ypaHa, 16 — GeaHBIX ypaHOBRIX pya, 1B —

PAA0OBBIX M OOTaThIX YPAHOBBIX Py, 24 — pa3pylIaloUIMXcA Py (BBIIENAYHBAHUA YpaHa),
26 — YACTHYHOIO OKHCJIEHHA, 2B — HETNMOJHOTO OKMCIEeHMs, 2T — MOJIHONO OKHMCTeHUS

TPAUMOHHDBIX OpcoNoB: caMopoaHbid Se + U+V (vpaHunBananaTsl) —
U+V (BricOKOBaNneHTHbIC OKCHOBl) — Se (ceneHunsi)+Sc+Y+nanra-
HouIbl — Re+U+V (HuskosanenTHbIe OKCHIBI)+Sc+Y+NaHTAHOMALI
— Re+Mo — Mo (Maxkcumoga, llImapuosuy, 1993).

CornacHo BapuauusM Eh uM3MeHgeTcss MUHEpaibHBIM COCTAR
BbIIC/ICHHBIX 30H. Haxomsimuecss B 30He HEM3MEHHBIX TOPON MHMHE-
paibl, COACPXALUME B CBOCM COCTABE 3aKMCHOE Xene3o (NMUpuUr, cuie-
PHT, AHKCPUT, TTIAYKOHHT, XJIOPUT, OMOTUT), YIIUCTOC OPraHHYECcKoe
BEULICCTBO W CYNbPUIHYIO cepy, B 30He OKMCJIeHUs pasnaraiporcs. Ha
UX MecTe (GOPMHMPYIOTCSI TeTUT M THAPOTETUT, CO3MAIOIIMC 3a CYEeT
OKMCHOTO XeJie3a XeATYI0O U KOPUYHCBO-KPAaCHYIO OKpacky nopon. B
30HE OPYNCHCHHSA OCaXOAIOTCsi HOBOOOpa3oBaHUS B BUIE CaMOpOl-
HOT'O CeNeHa, YPpaHOBLIX OKMCJIOB (YPaHOBbLIC YEPHM, HACTYpaH), Kod-
¢uHUTA, NUpUTA, MONUOACHHUTA, MMHEPAJIOB BaHaAus W Ap. B He-
DONMBLUMX KOHLICHTPALMUAX MOTYT OCAXIATLCA OKCHIHbIC COSIUHEHUS
BaHaOWs ¥ ypaHa U CEICHMIObI.

HeobxoguMeM ycnoBueM pynooGpa3oBaHUs SABNSETCS TNpPUCYT-
CTBMC B HCOKUCICHHBIX (POHOBBIX NOPOJAX BOCCTAHOBHUTEIICH.
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Puc. 49. I'eonoryueckuit paspes 1o NpUPavIOMHLIM “pylaM BOCCTAHOBNEHHA™ B
OTNIOXEHHAX aibh-ceHOMaHa M rpaHuTax ¢ymaamenTa.(no M.P . MaxcuMoBo#t u
E.M.UImapuHosuyay, 1993).

[ — BOJIOYNMOPHBIC TIMHUCTLIE TIOPOALL;, 2 — BOJOHENpPOHHLIAEMBbIE MecHaHbie
MOPOoJibi ¢ TPABHEM M TWILKOH; J — [paHUTHI (iyHaaMeHTa, 4 — IUIACTOBO- M TPEUIHHHO-
OKHMC/ICHHBIE TIOPOMILI; 5 — MUPUTU3IHPOBAHHEIE MOPOJIbI; 6 — YpaHOBOE OpYIEHEeHHe, 7
~ paaNioMbl; § — OYPOBBIC CKBAXHUHBI

E.M.IlIMapuoBuY BHLIENSCT TPH Pa3HOBHIHOCTH BOCCTAHOBUTEILHBIX
arcHTOB. CCAMMEHTHO-IMAreHETUYECKOE YIVIMCTOE OPraHMYEcKoe Be-
LWECCTBO;, BTOPUYHBIC OBUTYMbl WM HaXoAsiMEcs B TIOPAaX BOCCTAHO-
BUTCAbHBIC ra3bl (CEPOBONOPON, BONOpPOA), BHEIAPHUBLUMECS BO BME-
warowyto cpeay no 3I10; Bocxoasiune BOCCTAHOBUTEIbLHBIE TEPMAh -
HBLIC PacTBOPBI, HENOCPEACTBCHHO B3auMoaelcTayowue ¢ 3I10.

B nepsoM cnyuyae GopMHUpYIOTCH CHOXHbLIE JTMH3OBHAHBIC Py -
HbIC TEJIa, BO BTOPOM — CCprioBUAHEBIE. B TpeTheM cnyyae BCTpeyalor-
Cs CNOXHBIC o ¢opMe 4acTo ¢To10000pa3Hbie, pyoHbIC Tela, KOTO-
pPbIc KOHTPOJUPYIOTCS MallOAMIUTHTYIHBIMH KOHCECIMMEHTALIMOHHBI—
MW pasnoMaMu (puc. 49).

K oco60ii pasHOBHAHOCTBIO OPYOECHEHUS OTHOCSITCS PYIHBIS
Tena, chopMHMpPOBAHHBIE HA KOHTAKTE 30H OKHCJIEHHS H paHHUX
(“nepBuYHBIX”) YPAHOBLIX pYA. ApKUM NpUMEpPOM SBISIFOTCS TaK Ha-—
3bIBACMbIC TIOC/ICCOPOCOBLIC PYAHBIC 3AJICKH MECTOPOXIcHHSI AMOpO—
sus-Jlckk (puc. 30). 3meck cnoxHbic no popMe 3ancku JOKaATH3oBa—
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Caura Bpawm-Bercun

Ceura Pexanuep:

M B B [ s [Ts

Puc. 50. CrpoeHue n0- M nocsec6pocoBbix PYOHBIX T&JT B pa3dpe3e GUTYMHO
YpaHOBOTO MECTOpoXIeHHA AmOpoaus-Jleitk. [To M.M.Poiibep (boitiios, 1989).

[ — MUTACTOBbIE (noc6pocoBsle) pyaHble Tena; 2 — pyAHBIH CcTONG
(1ociccOpoCoBbIN); J-5 — nopojisl cBUTH YacTyorep- KaHboH: 3-4 — MecyaHHKM (3 —
OKHUICITHbBIC, 4 — HCOKMC/ICHHBIE CepOlIBETHbIE), 5 — apTHIUTHTBI, 6 — 30Ha TPELMH

HbI HQ KOHTAKTC BTOPHYHO OKMCJIEHHBIX U OCBETJIEHHBIX IOPCKHX MeC-
qaHKuKoB. Ilocneanue comepXkar 6WTYMHO-ypaHOBOE OpYIEHEHHME,
CpOPMUPOBAHHOC NMPU KOATYJISIUMH YDAHO-TYMATOB, MUTPHPOBABIIHX
B YCNOBMSIX 3K30[AMarcHe3a B APEBHUX TIpyHTOBBIX Bomax (DBoiiuos,
1990).

JIns nokanusauuy WHOUNETPALMOHHOIO OPYAEHEHUS CUUTACTCS
OnaronmpusTHLIM HanMYHe NOKATBbHBLIX aHTHKIMHANBHBIX CTPYKTYD,
OCNOXKHAKIWMX apTe3uanckue baccertupl. UMM gBNgI0TCHS NMONOTHE
KyNOJOBMAHLIC AHTHKIIHHAK, BaJibl U QJEKCYphl, CONpPOBOXAaeMbIe
MINIOAMIUTUTYAHBIMHM 30HaMH TpelIMHOBAaTOCTU. B Taxmx crpykrypax
MOFYT pacnonaraTbCs CKOIUIEHMsI BTOPHUYHBLIX BOCCTAHOBHTeNEH (ce-
posoaopoda, BOAOpoIa, YIJIEBOJOPOHOOB) M COOTBETCTBEHHO CO3Ma-
BaTLCS JIOKJIbHAA KOHTpacTHasl reoXxuMHdeckas cpeaa. Kpome Toro,
B HMX (DOPMUPYIOTCH NMPOMEXNKYTOYHBLIE OYard pasrpy3kKd HaANOPHbLIX
BOM, YTO OOYCNOBNUBACT TMIPUBHOC PYAHOIO BElIECTBA.

Ansi BONLLIIMHCTBA pacCcCMaTpUBAaeMBIX MECTOPOXICHUH BechbMa
XapakKTCpHOHU sipndAeTcs dopma pyaHbIX Tesl. B ruiaHe 3To CloXHBIE
NCHTOOOpa3HbIC 3AJIEXKH, a B pazpe3e — poJuibl. B mocnenHux Bulae-
NS0T HUDKHEC M BepXHee KpbUlbS M MEUKOBYIO YacTh, PacnoIOXeEH-
HYIO B Haubonce npoHUllaeMoW OBLIYHO LIEHTPabHOM YacTH pYyNOB-
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Me1LAKOLIErNo ToOpU3oHTa. HacTo posuibl cnaraloT MHOIOSPYCHBIE pyo-
HOCHBIE 30HE!. [10 MageHHIO MIacTa 3a MEIKOBOM YacThlo pacIipo-
CTpaHsIeTCsl TaK Ha3bIBacMBI XBOCT poOJijia C MOBBIUICHHBIMU MOCTE-
[IEHHO YOBIBAIOLIMMHU KOHLICHTPAUUAMU IMOJIE3HBIX KOMITOHEHTOB.

B nenoMm Mopdonorua pyaHBIX TeJl ONpeacnsieTcs: pacrpenene-
HYEeM MPOHHLIAEMOCTH U CKOPOCTH QUIBTPALIWH; PA3SMELLICHHEM BOC-
CTAHOBHUTEINCH, YCIOBHSAMHM COXPAHHOCTH WIM pa3pyLIeHUs pOJUJIOB.
[Ipu pasBelike ¥ OKOHTYPMBAaHMH DYIHBIX TeJl CYLUSCTBEHHOE BIHSI-
HUe Ha (pOpMY PYAHBIX Te/l OKA3BIBAIOT 3aJaHHbIC KOHAWLIKMH. B yacT-
HOCTH, €CJIY TIpEAronaraercs paspaboTka MECTOPOXKICHUS CIIOCOOOM
MOA3EMHOTO BRILUETAYMBAHMUA, TO B KOHTYP PYAHBIX TE€Jl HE BKIIOYa-
JOTCS MHTEPBaJbl, B KOTOPBIX KOHUEHTPALIMH MOJIE3HBIX KOMIIOHCH-
TOB HaXOOATCHA B HEIPOHULIAEMBIX IMOpoaax.

BonbUIMHCTBO MHMWILTPAUNMOHHBIX MECTOPOXICHNM obpasoBa-
HO B HOBEHIUMH TUTHOLIEH-aHTPOTIONeHOBBLIH 2Tan. MHoOrue M3 HUX
TIPONOCKAIOT (pOpMUPOBATECS M HbIHE. PPOHT BbIKNMHMBaHUs 3110
1 BCE ATIUINeHETUYECKHE 30HBI MEAJICHHO NEepelIBHUTaloTCs COITIACHO
IBIDKCHMIO IION3eMHBIX BoA. CyllecTBYIOT OPEBHHE 3aKOHCEPBHPO-
BaHHBIE POJUIOBBIE MECTOpOXAeHUsS. OJHaKO NMPOMBILUICHHOrO 3Ha-
YeHUs OpYHeHEHHE 30H ITaNe030MCKOro U paHHEeME3030MCKOTO BO3-
pacTa HeBENMKO. DTO CBSI3aHO C NMOABIXHOCTLIO PYAHBIX KOHLICHTPA-
UMH W JIerkoi BO3MOXHOCTBIO MX pa3yboXHBaHHMS M YHWYTOXECHHS
HUCXOOAIMMH MOTOKAMH OKUCJIMTEJbHBIX BOI.

@UIBTPaLIHOHHBIE CIIOCOOHOCTH U CKOPOCTh (PWUILTpPaUMH KO-
nebnoTCsa B Mpenenax OLHOro mnopsiaka. MOUIHOCTH pyIoBMEILAK0-
LIMX FTOPH30HTOB U3MEHSIOTCS TaKKe HE3HAYUTENIBHO OT MEPBbIX MET-
poB 1o 15—20 m. Cyasa no uameHeHussM Eh, KoHTpacTHOCTDL Hapbepa
kxone6nercd ot +0,2 o -0,2 B. HeanauurensHo (0T DecAThIX AONAEH A0
HECKOJIbKMX MI'/JI) MOTYT KONebaThCsl COAepXaHUA ypaHa B MCXOMIH bIX
pacTBopax. CnenoBaresibHO, KPYITHBIE MaclUTabkl OpYNCHEHUS] MOX-
HO CBS3aTh JIMIIL C NBYMS TNapaMeTpaMM, U3MCHEHUS KOTOPBIX MOTYT
OXBATEIBATh HECKOJIBKO TMOPSOKOB. BTO MNMPOTSLKEHHOCTh NMHHUHM BbI-
kniHuBaHuga 3110, cocraBngiowas oT COTeH METPOB O COTEH KMIIO-
METPOB, U BpeMsi pynoobpa3oBaHMs, KOTOpPOE MO PNy HJaHHBIX OUe-
HUBAETCH OT HECATKOB M COTEH THICHY MO TMEPBBIX ACCATKOB MHUJLUTHO-
HOB JIET.

PaccMoTpeHHble MHQUNIBETPAaLIMOHHbBIE MECTOPOXICHUA 0bbeaH-
HAIOTCA B OJHY PYAHYIO (hopMalMI0 peadKOMETANIbHO-YPaAHOBBIX PYy.
Ona BxJIOYaeT psaa cydbdopMalMii: ypaHOBBIE U YpaH-pCOKOMETAIb-
Hble (Ce/leH-BaHaIuii-peHHH-pelKo3eMeIbHO-YPaHOBbIC) B NeCYaH M-
KaX 4yexJia aKTUBM3MPOBAHHBIX MOJMOMABIX MNATPOpPM; YpaH-YIroJbHbIC
B NTMMHUYecKHX BacceifHaAX MEXTOPHBIX BNaOdHH, YPAaHOBBIE B 3pO3H-
OHHBLIX NMameoagoJIMHaXx.
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I'naBa 12. Ocanoynbie MECTOPOKICHHS

[IpencraBuTesM OaHHOM rpynmel MMEIOT BAXHOE 3KOHOMMYE-
CKOC 3HA4YCHHC, MOCKONLKY K HUM OTHOCATCS: MECTOPOXICHHS SHEP-
CTHYCCKOIO M XHMHYECKOIO Chipbsl (Yriu, Topd, ropoyue claHubl,
canpomnesiv, OWTYMbl, Fa30THAPAThl, KAMEHHbBIE COJTH); METALTHYECKUX
MMOJIE3HBIX UCKOMACMBIX (XKeJie30, Mapralell, 30JI0TO, IUTATHHA, Me[b,
YPaH, TOPUH, PEIKUE H PACCESIHHBIC METAJLIbI); ChIPbSI AJIsi TIPOU3BO -
CTBa yRoOpeHuH (pocdopuTel, KanuitHble conu, cenurpa, 6oparhi);
FOPHO-HWHIAYCTPHANBLHOIO CbIpbs (KBapLEBbIi NMecoK, AHATOMMTBI,
TpETieia, LIGONUTHI); CTPOMMATepHaNIOB (KapboHATHbIE NOPOAbI, THTIC,
KpOBC/IbHBIC CNAHUBI, OYTOBEIH KaMeHb, IMIMHBI, MECOK, IpaBuii) M
KAOMHECAMOLIBETOB (A/IMa3, araT, XamueaoH W Ap.). Takoil LIHpoKuii
CMICKTP MOJIC3HBIX MCKOMACMBIX ONPEHCSeTCS PasNUYMaMH OCagoy-
HLIX 0OpazoBaHHH.

OcobGenHocTH, MPeanochLIKH 00pPa30BAHMS M THIb! 0CAXOYHBIX
MECTOPOXKIEeHHH

THNHYHBIMY NPU3HAKAMH OCANOYHBIX MECTOPOXIEH MM SIBIISI-
I0TCS: |

- IOKanuM3alus B onpefeNieHHbIX (paliuanbHo-naneoreorpaduye-
CKHMX 30HAaX;

- CTporasi NPUYpOCHHOCTE K CTPATUTPAPUYCCKHM FOPHU3OHTAM,;

- 06pa3oBaHHUE B CTAIUM CEAMMCHTOICHE3A W JAUareHesa c xa-
PAKTEPHLIMH CCOAWMCHTALIMOHHO-00TOMOYHBIMH, CIOMCTBIMH, KOH-
KPCLUMOHHBIMH M OHOIC€HHBIMH TEKCTYPAMM PYA;

- NJacToBasl, NMIacTOBO-TMH30BUIHAS W JICHTOBUAHasI dopma
PYAHBIX TEJ.

[Ipeanoceuiku 06pa3oBaHMs OCANOYHBIX MECTOPOXICHMIA, OX-
BaThlBAIOT psl (AKTOPOB: CEAMMEHTOJIOTHYECKHE, (DHU3UKO-XUMHUYE-
CKH€; OMOTCHHBIC, TCKTOHHYCCKMC, UCTOPUKO-TCOJIOTHYCCKHE: COCTAB
nopon B obpaMIeHUHM obnacTeii akKyMyIsiLUH; YCII0OBHUS 3aXOPOHCH U]
W KOHCEpBALMH PYL.

B pasHbix KiaccudUKanUsIX OCANOYHBIX MECTOPOXIEHUII nena-
CTCH AKLICHT HA TOT WM MHOH ¢akTop pynoodpazoBaHus. Tak, MOX-
HO TPYNMUPOBATL MECTOPOXICHUS MO THIMAM KOHTHHEHTAJILHOIO M
MOPCKOI0o OCaaKOHAKOIUJICHUS. 3TO OCHOBAHO HA CYLUECTBEHHLIX OT-
JMYUAX KOHTHUHCHTANbHBIX, MOPCKMX M OKCAHMYECKHUX OOCTAHOBOK,
nocieAHUe B MOJHOM Mepe packpriThbl B paborax A.I1.JImcuuuna. B
Tpyaax H.M.CrpaxoBa ocanoyHble NnpoLecchl, B TOM YUCIE pPynoob-
pasyruime, BbIACASIIOTCS B IPYTINLI, CBI3aHHbIC ¢ NpeobnagaHUueM Tex
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WIHM MHBIX KIMMATUYECKMX YCNOBMM M SBICHMUSAMHM BYIKAHM3MA —
TUIAaM# JTUTONEHE3a: TYMHIAHBIM, aDUIHLIM, HUBANIbHbIM (JICIOBbIM) H
BYJIKAHONEHHO-OCANOYHbIM.

[Ipu rpynnMpoBKe MECTOPOXIACHUH DONbLIOE BHUMAHUE YACIISH-
ercsd npeobpa3oBaHUIO BELLECTBA BO BpeMsi PasIHYHbIX CTAAWHi IUMTO-
reHesa — MOOMJIM3AlLlUM B KOpax BBIBCTPMBAHUS, CENAUMEHTALMH,
OUarecHe3e M KaTareHese. 3TUM BOTpocaM yaencHo Hosbluoe BHUMa-
Hue B Tpynax H.M.Crpaxosa, H.b.Baccoesuya, H.B.JlorBuHCcHKO,
Jx.'puncemura, 3 dereHca, Ax.Menapna u ap.

Mmnorue uccnenosarenu (.B.HanuekuH, J1.b.Pyxus, J1.B.Tlyc-
toBasioB, J.I'.CanoxHukos, I.® . KpamieHuHHukos, B.U.[lonos,
B.T.®ponosg, 10.I1.Kazancku#t, I.Cennu, M. JIuaep, X.PeauHr u ap.)
KnaccMDULMPYIOT MECTOPOXKIACHHMS ITO TUIIAM OCallOYHbLIX NeoNIoruYe-
ckux dopmaumi, dauuii, reHCTHYCCKUX THNOB OTIOXCHUHA U obcTa-
HOBOK CESIMMCHTALIHH.

B.A.CMUpHOB NpeanoXun BLIACIUTL TPH IPYIIibl MECTOPOXALC-
HUK Mo BeAylUeMY MEXaHHU3MY PYNOHAKOTJICHUS: MEXAHOTCHHBIC, XC-
MOTE€HHbIe U OMOorcHHbIe. B mepByio rpynny cicayer BKIOYATbh pocC-
CBIMYA, MECTOPOXACHHS CTPOUTENLHOTO KAMHS, HCKOTOPLIX I'MMMH U
KBapLEBOIo necka. Bo BTOpylo — MecCTOpPOXACHHUS XKeNe3a, MAPraH-
LA, pedKHMX META/IOB, KAMEHHbBIX conel, 6opa, LUCMCHTHOTO ChIPbA,
LIEONTUTOB ¥ PACCONIOB, B TPCThIO — IMOPIOYMX MOJNC3HBIX HCKONACMBIX,
canponensi, GocHPopUTOB, MeJIa, OPTAHOTEHHbBIX H3BCCTHSKOB, AHATO-
MHTOB U TPENEeNoB.

MexaHoreHHsle MECTOPOXKACHHA H POCCHINK

MexaHOTrCHHbIE MECTOPOXICHUSI NMPCICTABNSIIOT COG0OH KOHTH-
HCHTAJIBHBIC M NPUHOPEXHO-MOPCKNC TEPPUTCHHbBIC MOPOAB WK Sk~
NAIOTCH MX COCTABAAOWUMH. [1o NpoMBILLICHHOM LICHHOCTH OHH CO-
CTABNAIOT Psil: POCCHINMU, KBAPLEBbIC TICCKU M CTPOUTENLHBIC MATC-
puansl. 1locnenHue Haubonce WIMPOKO PACMPOCTPAHCHLI U OOBIYHO
CJIOKEHb] PLIXJABIMU KOHTHHCHTANIBHBIMM OTIOXCHUSIMU YCTBCPTHY-
HOTO BO3pPACTA: 3JMIOBUAILHBIC APECBAHUKHU, AMNIOBUAILHLIC, (BNIOBH-
OrMALMANLHbIE, PEXE NPONTIOBHANIBHBIC TWICYHHUKH, MPABCNWTDI M Tcc-
ki. llIvpoko pacnpocTpaHeHbl Cy0aspasibHbIC U TMOJUTCHHLIC WICB-
PUTLI U TTIMHBI (CYTICCHU U CYTJIMHKH ), HCMOJIb3YCMbIC B TIPOH3BOACTBEC
CTPOUTENbHBIX MaTepUanoB. LICHHBIM ChIpbEM HBAAKOTCH O3CPHBIC
[JIMHBI, OTAMYAKLUMECS 0CO00H YUCTOTOMN.

MoOHOMHHEPANIbHLIC KBAPLEBBIC NMCCKH CHMUTAIOTCH LCHHDBIM
ChIPBCGM [JIS IPOM3BOACTBA CTEK/TAa M CBETOBOAOB M BCTPCYAKITCS P -
Ko. OHHM SIBISIOTCS KOHEYHBIM NMPOAYKTOM NMEPECOTIOXCHHBIX KOP Iy~
OOKOro XMMHMYECKOTO BBLIBCTPUBAHUA W NPEICTABAAIOT cOO0U pycio-
BbIC, ACILTOBLIC, NJISDKEBHIC WIH NEPCCHITIHBIC OCAAKH KAHHO30MCKO-
ro U Me3030UCKOTO BO3pacTa.

186



POCCBIITHBIE MECTOPOXIEHHUA

Poccpinb — 310 ckonnenue puixioro unw CUeMEHTHPOBAHHOIO
00/10MO4HOro MaTepuana, COOCpXKAalUero B BUAE 3€peH, HX 0BNIOMKOB
MO0 arperaToB ueHHslc MUHepabl. [TojiesHble MMHEpaJIbl poCChinei
BKJTIOYAIOT: Au, Pt v mnarunonael, U, Th, Y, TR, Sc, V, Zr, Ta, Nb,
Ti, Sn, W, Be, Hg, Fe, Cr; nparoueHHsie ¥ NONENOYHEIE KAMHY (an-
Md3, U3YMPYA, KOPYHA, IPaHaTLl, TONAa3, TYPMATHH, SHTAPh, AMETHCT,
araT, TOPHbIM XpycTanb U Ap.); GOPMOBOUHEIE, CTEKOIbHbIE U CTpOM-
TCJILHBIC NCCKH, KAOJHHDI.

BaxHOC 3KOHOMMYCCKOE 3HAYCHUE POCCHIMHBIX MECTOpPOXIE-
HUM ONPCACNACTCA: MANbIMK 3aTpaTaMH TNPU MX OTPaboTKe U ObiCT-
poi 000PAYUBACMOCTLIO CPEACTB; MPUCYTCTBHEM LEHHBIX TOJIE3HBIX
KOMIIOHCHTOR (anMasbl, nnaTHHaA, 3070TO W Ap.); YAaCTO BCTPEYAIO-
LICHCH KOMIJICKCHOCTBLIO; HaJllM4YUCM MECTOPOXICHHM C BO300HOB-
JHCMBIMH 3aNacaMH ChIPbA.

MeccTopoknenusi poccrineii 06bIYHO BCTPEYAKOTCS TPYTINAMH,
OOLCAUHSICMBIMM B POCCHINTHBIE TI0JIsl ¥ palloHbl. B nocnegumx Berpe-
HAKTCSH KOPCHHBIC MCTOYHUKM POCCBITICH — PYIOMPOSIBIEHUS W MeE-
CTOPOXACHHUS TMEPBUYHLIX pyA. B Takux ciy4yasx BBIOENSIOT PYIHO-
POCCBLINMHLIC PAHOHEL. B 3TOM CBA3M pOCCHINM MMEIOT BaXXHOE TIpPO-
rHO3HO-MOUCKOBOC 3HAYCHUE.

PasnuyaloT pocchiny APeBHUC H COBPEMEHHbBIE, cPOPMHPOBAH -
HBIC B ronoucHe. JlpesHue pocchiny OObIYHO TIPEACTABIEHEI TPOYHBI-
MH JIMTO(hMUMPOBAHHBLIMU 0OPA3OBAHUAMU M MMEIOT ropasio MeHb-
LICC MPAKTHYCCKOC 3HaYcHUe. Cpeau COBpeMEHHBIX POCCHITIEH Bhie-
JHAKT NOBCPXHOCTHLIC, NMPUIMOBEPXHOCTHLIE W MorpebeHHbIe TIOL NO-
KPOBOM YCTBCPTHYHLIX ocankoB. MX cooTHouweHUe omnpenensercd
OCOOCHHOCTSIMU penbeda, KOTopble OOYCIOBISHb! OIOKOBBIMM JABU-
XKCHHSIMH. B 3TOH cBA3M Ha npuUMepe KACCHTEPHUTOBBIX POCCHLINEH
H.I.INarbik- Kapa Boigenser pocchiny rnorpeGeHHOro neHervieHa, mo-
rpcOCHHON rpabCH-AO0MUHDbI U TCKTOHMYECKOTO YCTYTIA.

[lo OTHOWEHMIO K KOPCHHBIM HMCTOYHMWKAM TONE3HBIX KOMMO-
HCHTOB BBLIACASIOT pocchind OMMXHEro M nainbHero cHoca. IlepBhie
00LIYHO pacnonaraloTcsl He gajec 15 KM OT MCTOYHMKOB TNMTAHMA.
Poccpinu ganbHero cHoca (perHoHaNbHBIC WIH JlaTepalibHbIe) He UMe-
0T BUOMMOM CBSA3M C KOPEHHBIMHU MCTOYHUKAMM M (DOpMHPYIOTCS B
pPC3yNLTATC HCOAHOKPATHOIO MepeMbiBa 00IOMOYHOTO MaTepMana.

BaxkHeHIIMMU XapaKTepUCTHKAMH POCCHINECH SIBNFIOTCS UX pas-
MCPbl, MUHEPWILHBIH CcOCTaB, COASPXAHHE IOJIE3HLIX KOMIIOHEHTOB,
KPYNHOCTL OOJIOMOYHOro MaTepuana U KOJIMYECTBO MJIMCThIX YacTHL,
KOTOPbBIC OINPCACASIOT UX NPOMBIBUCTOCT.

CornacHo B.M.CMHpHOBY cpelM POCCBHIITHBIX MECTOPOXICHUM
BLIACHSIIOTCA cneayiowue knaccol: 1) anoBHanbHbBIi, 2) ACNIOBHANL-
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HbIH, ) NPONIOBUANBLHBIN, 4) ANNIOBHANBHBIW, pasnensiouIMiics Ha
MOAKNACCHI — KOCOBBIH, PYCROBOM, NOMUHHBIA, AENETOBBIH U Teppa-
COBLIH, 5) IUTOPanbHBIH, 6) MASILMANBLHBII, 7} 30N10BbIH.

Ilpednoceinku obpasoearnus pocconei

st Toro, yro6el 06pasopanocs POCCBIITHOE MECTOPOXOCHHE He-
00XONMMO CoYeTaHue psina OnaronpUsATHLIX YCIOBUM:

- NPHUCYTCTBHE B 0ONACTH NMUTAHKMS POCCHINEOOPA3YIOLINX MUHE-
PAIonB;

- NPCABAPUTC/IBHAS KOHUCHTPAUMSI 3THX MUHEDANOB;

- UHTCHCHBHOC PA3PYIUICHHUE UCTOYHUKOB U TIy6OKMI 3pO3UOH-
HBbIM Cpc3 B oONACTIX AeHYAaLMH;

= TCKTOHMYCCKUE YCTOWYMBBLIC PAa3HOHANpPARICHHBIC NBIKEHHS
KPYMHLIX OIIOKOB 36MHOU KOPBI;

= HUTHYHMC MONMOXUBYIUHMX JUHAMUYECCKUX NMOBYLICK TMOJC3HBIX
MHHCPATOB.

Poccpineobpasyiolune MUHEpasl SBISIIOTCS, Kak NpaBW/IO, BbI-
COKOTUIOTHBIMM, A0Pa3sMBHBIMU U XMMHYECKHU CTOHKUMM. OHU Hanbo-
1CC KOHUCHTPHPYIOTCH B TSDKENION (PPaKUUKM TEPPUICHHBIX OTIIOXE-
HUi. 110 NIOTHOCTH MPOMBINEHHO LECHHLIC MUHEPAI! COCTARISIOT
cacayowmm psn (B r/cm?): somoro — 15—19, nratuda — 14—19, To-
puaHuT — 8,0—9.9; TaHTanur — 6,3—8,2, Konym6uT — 3,2—8,0,
Kaccurepur — 6,8—7,1, weenur — 5,9—6,2, Gannenedr — 5.5, Marde-
TAT — 5,2, MOHauMr —5,0—5,5, wisMeHur — 4,7, LUMpKOH — 4.7,
rpaHaTel — 3,5—4,2, tonas — 3,6, anmaz — 3.5, 6epwit — 2,7, su-
Tapr — 1,1.

Bo3MOXHOCTL (DOPMUPOBAHUS POCCHINEH M3 TEX WIM MHBIX MU-
HCPAIOB ONPCACNSCTCA TAKKC WX (PHUIMYCCKMMM CBOICTBAMM: TBEp-
AOCTHIO, CIIOCOBHOCTHIO K UCTHPAHMIO, CNalHOCTLIO M XPYTIKOCTBIO,
CMAYMBACMOCTLIO, THAPOAWHAMUYECKUMH XapaKTepHCTHKAMH.

Du3nyccKue U ruapaBIMUECKUC NTAPAMCTPbI pocchineobpasyo-
LWHX MUHCPANIOB ONpeensiioT NaTbHOCTL MX NePEeHOCca — MPEac/IbHOS
PACCTOAHHUC WX TPAHCTIOPTHPOBKH, MPH KOTOPOM pa3Mephl 3€peH Mo-—
IBOJTAIOT HX MPOMBILLICHHOC M3BNCYECHHME. DTOT MOKA3ATENb 3aBHCUT
TaKXe OT OCOOCHHOCTEH Cpeabl M MOXET MECHSITLCA I OOHOTO M TOTO
XC MUHCpaIA.

HcToYHHKaMHK pocchinei MOTYT GbITh: MarMaTHYecKue OPONLI,
ODOralCHHLIC aKUECCOPHLIMH MMHeEpalaMyu (HanpuMep, peaKoMe—
TAUILHBIC FPAHUTLI); SHAOTCHHbIE PYXONPOSBICHUS U MECTOPOXIE—
HUsE, APEBHHUC OCAJOYHBIC MOPOAbl, 00OMACHHLIC NONC3HBIMHU KOM—
NMOHCHTAMM,; APEBHHC pocchinM. [lepsric ABa MCTOYHMKA HA3LIBAIOTC ST
KOPCHHBIMH, MOCNCAHUC — TPOMEXYTOYHBIMH KoJUtcKTopaMu. B ka—
YCCTBC KOPCHHBIX MCTOYHUKOB DOCCHLINEH 3HAOICHHOE OpYASCHEHHES
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MOXET OBITh B BUAC KPYNHBIX CKOIUIEHHH — MECTOPOXICHHH U pac-
CPCAOTOYCHHBIM B BHAC MHOTOYHUCIICHHBIX PYNONPOABICHUNA U MeJl-
KWX MECTOpoxXeHU. B uesom Bropoi cnyyaii ansi poccrincobpaso-
BaHUsI DONIEC NMpeaAnoOYTUTENECH.

[ anMa3oB u 30/10Ta 6ONBLIOE 3HAYEHHE UMEIOT MPOMEXKYTOY-
Hble Komnekropa. Tak, mo ganHeiM B.T.Tlonewicoukoro, A.JI.Xaps-
kuBa, H.H.3uH4yka u npyrux, npoMbluncHHbIE KOHLCHTPAUMM anl-
Ma30B B QJTIOBHANBHBIX POCCHINAX COBPEMEHHBIX peK Cubupckoii
n1aT@opMbl 06pa3yiorcsa TaM, A€ BOAOTOKH APCHUPYIOT KaK aiMa30-
HOCHbIC KUMOEPIHTOBBIC TENA, TAK M POCCHINU APEBHETO BO3PACTA.

MHTEHCUBHOE paspylICHHE KOPEHHBLIX MCTOYHMKOB pocchIneu,
KaK MpPaBU/IO CBA3AHO C MPEAbIAYLUMMH 3MOXAMH UWHTEHCUBHOIO BbI-
BCTPUBAHUA U TNEpephIBOB B OCafKOHAKOMACHWH. JUisi oOpasoBaHUs
MPHOPEKHO-MOPCKMX POCCHINEH 3HAYCHUE MMEET KakK INyBOKoe XH-
MHUYCCKOC BLIBETPUBAHUC, TAK U MHTCHCHBHOE MEXaHHMYECKOE paspy-
LWCGHUE NMOPOA.

['nybokuit 3po3MOHHBIN cpe3 06NacTeil, rae pacroaoXeHB! Hc-
TOYHUKM POCCHIMEN, U NIUTENBHOCTh NEHYAALUM OYCBUIOHO SIBISIOT-
Csl HCOOXOAMMBIMM IUIsI MaKCHMMaabHO GONBIIOrO MOCTYIUIGHHUS MO-
JIC3HBIX KOMIIOHEHTOB M OOpa3oBaHMsA KPYNHBIX MECTOPOXISHUH.
MsyyeHne ypoBHECH MAICO3PO3UM JOIDKHO BKIOYATH KOMILICKCHBIH
AQHANK3 Kak obnacTei meHymauuu, Tak ¥ akkymynsuuu. [Ipu 3TOM
BaXHO BBLAC/SATL OOWIMM (CyMMapHBIH cpe3), cpe3 coBCTBEHHO KO-
PCHHBIX HCTOYHHMKOB, CpC3 MpPEALICCTBYIOLIMH U CHHXPOHHBIN (dop-
MHPOBaHHIO pocchined (puc. 51).
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Puc. 51. PaspuTHe 5po3Myu B PYIHO-POCCHITHOM palioHe B YCroBMAX GIIOKOBOM
TeKTOHHMKH (1o H.I.TTarsik-Kapa, 1981).

I — rpaHMThl; 2 — IpaHUT-NOPMUPLI 1103THeH hashl; I — KOHTAKTOBO U3MEHEHHbIE
NOpO/ILL;, 4 — pasphiBHbie HAPYLICHHMA; 5 — pylHBble Te/la pocchineotpasyiolieil hopmalmu
(KOpeHible MCTOMHMKM); 6 — DPEKOHCTPYMPOBAHHBIE TEOJIOTHYECKHE IPaHMlbl, 7 —
COBpCMEHHad JAHCBHAad NMOBEPXHOCTh;, §-9 — TMajleonoBepXHOCTH: § — nepuojia
pyNo0o6pasoBaHus, 9 — B Havane 3po3MH PYAHBIX Ten; 10 — feHylauMoHHbBIH cpea (a —
MPCALIECTBYIOIIHH COXPAHUBIIMMCS POCCHINAM, § — CHHXPOHHBIM H3BECTHLIM POCCEHINAM,
IPO3HOHHBIH BhIpe3). I — cyMMapHEIH NOCTpYIHBI cpe3, |1 — ¢pe3 KopeHHbIX HCTOYHMKOB
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PocchinHble paiioHbl pacnonaralorcsi B obnactax 6/10KOBOM TCK-
ToHUMKHU. Ecniv B noaHaToM ONOKE MMENMCh UCTOYHMKH TMOJIC3HbIX
KOMITOHEHTOB, TO B OTMVIUEHHBIX CTPYKTYpax BepOsATHO obpaszoBaHue
pocchinu. BnokoBbie OBMXKCHUSI OMNPCACAAIOT MOJOXCHHE 0a3MCOoB
9pO3UH, WHTEHCHBHOCTb BbIBCTPUBAHMUS, PACHNCHCHHOCTL penbeda,
AUHAMHUKY BOOHBIX NMOTOKOB, CKOPOCTb CCAMMCHTauUMWU. bpicTpoe
ONMYCKAHHUE MOXET 00YCIOBUTH GOPMUPOBAHUE NOTPEOCHHBIX POCCHI-
Nnewu.

IIns GOALLIMHCTBA poCChINel BeAyLUKUM (PaKTOPOM HCMOCPCACT-
BEHHOM KOHLEHTpPALWH MOJIE3HbBIX MUHEPAIOB SIBJSICTCH MMAPOJHHA-
MUuYecKUi. B pekax Tsxesible MUHEpPalibl, KaK NPaBuJio, NMPHYPOUCHbI
K OCHOBAaHMIO PYC/JOBBIX OTJIOXKEHHH, rac oTMeyacTcss Haubosbluas
HEONHOPOAHOCTh NMOTOKOB. Takue yCIOBHS NpeobnanaloT JMuIL Ha
IOHOM M 3peyIOM 3Tanax pasBUTHUSI OONMH. B npubpexHo-mopckoi
30HE ACSTENILHOCTbL BOJH OOYC/IOBIMBAET NepepacrnpencyicHHC TsKe-
noi dpaxuuH BOOAbL IUTSKEH H OaposB.

Anaroeuansrvie pocceinu

C annmoByanbHBIMUY POCCHINTSIMM CBA3aHbl 3HAYUTCNIbHBIC OObLE-
Mbl 1OOLIYM 30JI0TA, IJIATHHBI, OJIOBA, BONb(pamMa, aiMa30B U KaMHC-
CAMOLIBETHOTIO ChIPbSI.

ANNMIOBUANILHBIE POCCBLINMK CBSI3aHbl C PCKAMH, APCHUPYIOLLUUMU
cpefHe- U HU3KOTOPHBIH penbed. DTO OObLICHACTCS ONTHMAILHLIMHU
CKOPOCTSIMH PYCJIOBBIX NMOTOKOB, PACTIONIOXEHHBIX B NPOMCXKYTOYHOM
OTpe3Ke MPOAONABHOINO CEYCHUA KPYTTHBIX PCYHBIX OOJMH.

Cpenu aJUTIOBUATLHBIX POCCHITICH BBIACASAIOT: JOJMHHBIC (B AHH-
e OONHHBI), PYCIOBBIC, KOCOBBIC, TCPPACOBLIC PA3HLIX YPOBHCH,
MPUYCTHEBLIX MPUTOKOB, BOAOPA3NCAbHLIC (CBSI3aHHLIC C OTMCPLUMMM
yyacTKaMy noJMH). OHM YacTo AaCCOLMUPYIOT C APYTHMHU TMIIAMH poC-
ceinei (puc. 52).

AJUTIOBHANbHBIC POCCHINM, HAaNIpUMEP 30JI0Ta, MOTYT ObLITh OTHO-
CHTCJILHO BBICOKO- ¥ HHU3KO NPOAYKTHBHBIMH, YTO OTPAXKACTCH B CTC-
NEHM HEOOHOPONHOCTH pacnpeaciacHus 3onota. CornacHo 3Tomy cpe-
AU HMX BBUICNAIOT POCCHINTM HACBLILIECHHUS M paccesiHusl. K rnepBuiM
OTHOCHTCH BCC POCCHIINTH OOJIHH HH3KHMX M CpCOHHX TOPiIOKOB, KOTO-
pble MPUONMXKEHBl K KOPEHHBIM MCTOYHUKAM. LNt HUX XapaKTepHbI
KaHBLOHOBMIHEIE U KOPHITOOOpa3HEIE CEYCHHS NOJIMH, MaJlasi MIPUMCCh
WIIHCTO-TJIMHUCTBLIX (PpaKUMi, BLICOKHE cOAcpXaHHSI KPYMHOro M
MEJIKOTO 30J10Ta, BBIACPXKAHHOCTL opyneHeHMs. CoctaB MUKpPONpHM-
Mecel M opMa 30JIOTHH B TAKHX POCCHINSX, KakK MPaBuiIoO, OTPaXaloT
OCOBEHHOCTH 30J10Ta U3 Bam3nexaluux KOPeHHbIX MCTOUHUKOB. [lpu
3TOM NPOOHOCTH 3010Ta MOXeT ObITh Bbimie (o 930—980). OTo sine-
HUe 0OBACHAETCA BhILLENAYMBAHHEM cepedpa B 3K30I€HHbIX YCIIOBHSIX.

190



Jenobuanyas Imobramnas

L

hi __.:.-1.-“" L
3 A 5
S % Aoxcrobas / \"i
§=~; E Teppacosds % N
q‘ .*. ' A \
| L arnirmas Sy Kopentioe
Y - M ECMOPONCGEHHE

Pre. 52, CxeMa pasMCHICHUSE POCCBITHBIX MECTOPOXJICHH PAUIMUHBIX BUIOB B
HOICPCHIOM CCCHHM PCYHOW JIoJMHLL (no B.W.CMMpHOBY)

Poceninu paccesitnusi, o6pasoBaHHLIC B YCIOBUAX NMpeobnanaHus
BLIHOCA MCTWJUIL HIJL CT'O NMPUBHOCOM, CBSI3AHLI ¢ pacliMpSARIIUMUCH
JOJHHAMH, SIBISKTCS JOAUMHHBIMH, TCPPACOBBIMHM, YCTLEBBIX NPUTO-
KOB, C/HOXHBIMH CKJIOHOBO-UINIOBUAIbBHBIMU. [Ing HMX XapakTrepHO
MCJKOC 30070, BEChbMA HCPABHOMCPHOE, YACTO THE3[10BOC €ro pac-
NPSJCNCHHC, HIWVIHYHC NYCTBIX NMOopou.

B 0G0HX THNAX poCcChINCH OTMEYACTCS HOBOCOPA30BAHHOE 3010~
TO, KOTOPOC YCTUHABJIUBACTCS B BUOC TOHKHMX KAGMOK BOKpYT Kpyn-
HBLIX 3CPCH W TOHKOAMCNCPCHBIX BbiAcncHUM. ObOpaszoBaHHE 3TOTO
MCTIULIL CBSSLIBAKOT € €ro NEPCcHOCOM B BUAE TMPUPOOHBLIX 30JI0TO-
OPIAaHHMCCKHUX, HMIHHAHDBIX UK XJIOPMAHBIX KOMIUIEKCOB U ocaxie-
HHCM Hil COPOIIHOHHLIX M KUCNTOTHO-LUCNOYHLIX Daphepax.

B paspese (WOBUANBLHBIX POCCLITICH BBLIACAAIOT CHU3Y BBCPX
CHC/IYIOULIHE WJICMCHTDI: @) INMJOTHK, NPEACTABNAIOWMH cODOH KOpEH-
HBLIC NTOPOJALI, NMOJCTHIAKMIHE NMPOMBLIUIMTECHHBIC MECKH, EI} nmnacT HIH
MCCKM, SBASIIONMCES COBCTBCHHO MCTAIOHOCHBIMM: B) Topda, mpel-
CTABJICHHBIC TYCTBIMH TMCCUYAHBIMH OTJOXCHUAMM; ') NMOYBCHHBIH
choit (pue. 53). Ecnu B paspesc annioBus UMCIOTCH OBa M Oonplie
MCTULTOHOCHBIX TUIACTA, TOFAQ OCANKW, NOACTUIAIOLUME BEPXHHMM
FJEICT HSBLIBAKTCH JOXHBIM NIoTHKOM. CTPOCHMC NNOTHKA SABISASTCS
BK HBIM NOKABATCICM NPOAYKTUBHOCTH PYCIOBbIX pocchined. Yem oH
CJIOAHCC, TCM KOHTPACTHCE pacnpeac/iCHHUE NMOJIC3HBIX KOMIOHEHTOB.

B ncnoM anmoBHANLHBIC POCCHLINTM CNATAKOT JICHTOBUAHLIE Tena,
BBHITAHYTLIC BAOJAL NOJWHBL. B noncpcyiHOM CCYCHUM OHHM MOTIYT Cla-
FATh OAHY JIMH3Y, YACTO PACLUCTUISIOUYIOCH HUXC N0 PCYHOU HOJUHC.

2CcnPCACICHHC NOACTHOTO KOMMOHCHTA BHYTPH POCCLITIH, KaK npa-
BUNO, HCPABHOMCPHOC M CTPYHYaTOC.

JIONMHHBIC M TCPPACOBLIC POCCLINMN ABNAIOTCA CAOXHbBIMH U MO-

I'yT (hOPMHUPOBATLCH 32 CYCT PA3MBIBA M NCPCOTIOXCHUA PYCIOBLIX
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Puc. 53. CxeMa CTpOCHHA AUNOBHAIBHOH POCCHIMU B IOIEPEHHOM pa3pesc (no
B.HM.CMmupHOBY)

pocchineil. Yalle Bcero AOJIMHHBIE W TCPPAacOBbIE POCCHINH ABAAIOTCH
POCCLITIAMHM paccesiHUs, PYClnoBble — HACBILIECHH.

KocoBsle pocchilii 00pa3yroTcsl B pe3yNnbTaTe HAKOIMICHHUS MO~
KMX POCCBHIITHBIX MMHEPAJIOB B MECTax pE3KOro CHHXCHHS cCKopocTeH
[OTOKOB BIOb BHIMYKJIBIX YYaCTKOB MEAHAP ¥ BOJIM3U OCTPOBOB (pUC.
54). OHM MOTyT pacnojiarathcsi HAMHOIO HUXKE MO LOJIMHE, YAQNSIACH
OT PYCJIOBbIX pocchineit. X OTIHYaeT: TOHKO3EPHHUCTBIM COCTaB; Hac-
TO MnacTHHYaTas GopMa IOJEe3HBIX MUHEpanoB (B YaCTHOCTH 30JI0-
Ta); NPUYPOYEHHOCTh K BEPXHUM 4YacTSiM OCadKOB PYCJOBBIX OTMC-
neit; MenKMe pazMepbl; BO30OHOBISIEMOCTD 3alacoB, 3a4acTyK) CXKe-
rogHas.

PoCCBINHA NMPUYCTLEBBIX NIPUTOKOB (POPMHUPYIOTCSI B MECTAX Pe3-
KOTO OCNIOKHEHHSI OCHOBHOM peky ¢¢ 60KOBBIMU MPUTOKaMM. Takue
POCCHINK MOTYT ObITh 6OraThIMH, MOCKOJIBKY LEHHbIC MHHEPANTbl MO-
rYyT MOCTYIATh U MO OCHOBHOMY pPYCIy, W U3 NPUTOKA.

B BepXOBBSIX JONMH BCTPEYaloTCsl TAaK Ha3bIBACMBIC JIOXKKOBBIC
pocchini. OHM SIBIAIOTCS CIOXHBIMH ACTIOBUANIbHBIMH (CKJIOHOBO-
ATUTIOBUANBHBIMH MM CKJIOHOBO-MpO/IOBHANbHBIMU). OHU coaepxkaT
cna6o nepepaboTaHHBIH BOAHLIMM NTOTOKaMH CONMMIIOKUMOHHLIN H
NeIOBUANbHBINH MaTepuan. [t o6pasoBaHus TAKUX POCCHINCH HEOO-
XOAUMO OIHU3KOE TMPUCYTCTBUEC BbHICOKONMPOAYKTHUBHbLIX KOPCHHBIX HC-
rouHukoB. Kak rnpasuio, JOXKOBbLIC POCCHINM TPACCHPYIOT PYAOKOH-
TPOJUPYIOLIME Pa3/IoMbl KOPEHHbBIX PYAOHOCHBLIX 30H. OTH POCCHINH
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Puc. 54. CxeMa peyHbIX MeaH[Ip M PacroJIOXeHHe B HHX ILTECOB M TepeKaToB (1o
H.C.Kusenbsartepy M ap., 1981).

[ — nnecwl, 2 — nepekarsl, 3 — nMpUpycioBble oTMeNTH. CTPeNKH YKAa3bIBAKOT
HalpasneHWs TypOyNeHTHbX MoToKOB. I-IV — nonepeyxsle npodwm pycna, AB — war
MeaHIpupoBanus, BI' — aMrumMTyna meangpos

OT/IMYAIOTCSI HeDONBIIMMY pasMepaMHi, BEChMa HEpPaBHOMEPHBIM pac-
NpCACICHMCM INOJIE3HbIX KOMIIOHEHTOB, NMPUCYTCTBUEM CaMOPONKOB.

IIpontoeuansubie poccoinu

[IpomoBuanbHBIe POCCHINTU BCTPEYAIOTCS B MIPEATOPBAX apUIHBIX
obnacTe ¥ UMEIOT HebOoMbIIOe IPOMBILWIEHHOE 3HaYeHHe. OHU NpH-
YPOUEHBI K OTJIOXEHHAM ONyXNaloLMX pycell, pacTIONIOXEHHBIX B cpe-
OMHHBIX 30HaX KOHYCOB BhIHOCa. B 3THUX MecTax NpoMCXOOMT pe3koe
Pa3sBCTBJIICHHUC PYCIOBBIX BECPOB M CKAYK00bOpa3sHOe YMEHBIUEHUE CKO-
pPOCTEH BOJOTOKOB.

[IpomoBHanbHble pOCCHINMU, BEPOATHO, ObUIM 6oNee pasBUTHI B
NpoOTepPO30C M PaHHEM IaNeo3oe, KOoraa He ObU1o Ha3eMHOMW pacTH-
TCILHOCTH M COOTBETCTBEHHO HE CYLIECTBOBAIO 3aKpeIUIeHHBIX bop-
TOB JOMUH. [lo3TOMY ApEeBHHE POCCHINTH YACTO AHATHOCTHPYIOTCS KakK
NponBUaNIbHbIC. B YacTHOCTH, MHOrME McCNenoBaTENM OTHOCST
KpyITHCHILIEE MCCTOPOXICHME 30M0Ta, IUVIATHHBI, YpaHa, aiMa3oB U
peaxux metainos Bursarepcpann (KOAP), noxanuzoBaHHOe B KBap-
LIeBbIX KOHTJIOMEpATaX PaHHETO MPOTepo3os, K MeTaMOopdH30BaHHOM
NPoNIBHANTBHOU POCCHINMU.

IIpubpexcno-mopciue poccoinu

B Hacrosilice BpeMsi npuOpexKHO-MOPCKHE POCCHINU SIBNAIOTCS
BAXHBLIM MCTOYHMKOM psla METAUIMYECKMX U HEMETA/UIMYECKUX IO-
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ne3HbIX HckomnaeMbiXx (1abn. 7). B Poccum — KpymnHbIE HCTOYHHKH
gautaps. HanGonee M3BeCTHHIE IUIEHCTOLICH-TOJIOUCHOBBIC THTAH-
IIHPKOHOBbIE POCCHINTA BOCTOYHOIO MOOEepexXbsi ABCTPAIHM (KBuHC-
nenn — Hoepit IOxHBIHA Y3nbc) MpocieXuBalOTCd HA pacCTOAHHME
6onee 1000 xM LUMPHHON B HECKONBKO KWIOMETPOB M HAXOLATCA KaK
Hal, TaK ¥ IojJ BOAOHM.

TaGnuua 7

[aBHbIE KOMIOHEHTHI NPHOPEKHO-MOPCKHUX pocchineii H 0OCHOBHbIE PAHOHbI
ux gobeiun (mo E.A.Beaw4dxo u ap., 1990)

Munepaiisl ['nasHbIE OcHoBHBIE paHOHEL JO0OBIYH
MPOMBIIIUIEHHbIE
KOMITOHEHTHI

HnsMeHHT, Ti, TiO; Ascrpamaiickuit Coio3, MHaus,

PyTun [[Ipu-Jlatxka, CITIA (Pnopraa),
IOAP, Coeppa Jleone

I{mpxoH Zr, vimorpa Hf Ascrpanuiickuit Coios, Mums,
I1ipu-Jlauka, CILLA (Pnopujia),
Mozamouk, [OAP

MoHargr TR, Th Ungus, Bpaswius,

Ascrpanuiickuii Cotos (rorryTHas
nobwiya), CIUIA (Pnopuga)

Turaro- Kenesnas pyla, Snonma, Hopaa 3enanmus,
MAarHeTHT, T V Duwnamms, Miionesus
MAarHeTHT b
3onoTo Au CILA (Assicka), Kanana,
[ToryrHas jo0biua B HeGOIBIIIMX
o0LeMax BO MHOIHMX CTPaHaX
[LtaTuHa Pt CIIIA (Ansacka)
Kaccurepur Sn Huonesus, Manaiisus, Tawiang,
BenuxkoGpyTaHus
XpoMuT " Cr CIIIA (Operon, Banmurron).
JloGeIua He3HauuTeILHA
AnMassl IOBenupHoe U Hamu6bua (10ro-3anannas
poMbILUTeHHOe chipbe | Adpuxa), FOAP
['panaTel AGpasusHoe ceipse, | Mnmus, 1lpu-Jlanka, [lomyTHas
OTJENbHBLIE 3€pHa - | 00BIMa RO MHOIMX CTpaHax, B
JOBE/TUPHBLIE KAMHH | TOM YMCIIE CBPOITCHCKHX
CuumuMaHyT OrneymnopHoe coipbe | Muaua. 1lomyTias nobuiva Bo

MHOT'MX CTpaHax
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McTOYHUKOM MHOTHMX POCCHINICH SBIAIOTCS TOpPHEIE INMOPOMBI.
Tak, nocTaBlIMKaMU WIBMEHMUTA, PYTWIA, JTEMKOKCEHA, MATHETHTA H
THTAHOMAarHETHTa CIYXHWIH obnacTy 6a3aNbTOMIHOIO H aHOAS3HTOBO-
ro BylIKaHH3Ma M KOMIUIEKCH ynbTpabasuros. [Ins umpkoHa, MOHa-
UMTa U KCCHOTMMAa — LUENOYHble M KUCIBIE MHTPY3MBLI. ['paHaThl,
CUJUTHMAHUT, KMAHHUT, CTABPOJIMT OBUTH aKIECCOPHAMH MeTaMOPdH-
yecKMX nopon. Poccrinu Kaccurepura, IIaTUHE M 3010TA ITOYTH BCE-
raa MMeEIOT OM3KHe UCTOYHHUKH KOPEHHBIX pyd. AJTMa3Hble POCCBHIIH,
KakK MpaBHJIO, TAKXKE HaAXOoOATCA BONMU3M paMOHOB C KOpeHHOH anMa-
30HOCHOCTBIO.

TeppurenHelii Marepuan ang npubpexXHO-MOPCKMX POCCHINEH
MOXET MOCTYTIaTh B pe3ynbTaTe BBIHOCA peKaMHM UM abpasMOHHO-BOJI-
HOBOTO pasMbIBa JICAHHUKOBEIX OTJI0XeHHH. [Ipyroi ux BaxXHOMW 4ep-
TOM (KpoMe OJIOBOHOCHBIX) ABNACTCA YacTasd BO30OHOBIIEeMOCTL 3a-
MACOB POCCRLINIEH, KOTOPBIE MOTYT BOCCTAHOBHTLCS TIOC/E HECKOJIBKHX
LITOPMOBBIX ce30HOB. He MeHee BaxXHOH 0CODEHHOCTBIO SIBNSIETCH
BBICOKOE€ Ka4eCcTBO pydbl, HANpHMep aJiMa30B, YTO OOYCIIOBIEHO AJIN-
TENIbHOH COPTMPOBKOM MaTepuana M MX OYMIUEHHEM OT CPOCTKOB H
MENKUX KPHCTATIIOB.

Cpenym npHOpeXHO-MOPCKMX POCCHINIEHM BBIAESIAIOTCS: IJISDKC-
Bblc, HapoBBIC, KOCOBBIE, OEpPETrOBBIX BaNOB, JIATYH, NEJBT M MOOBOM-
HOro CcKJIoHa. OTHOCUTENLHO ype3a BOAbI pa3NH4YaloT pOCCHINH MNOM-
HSTHIE HaJl YPOBHEM MOpPS U NnoaBoaHble (3aTorieHHbie). [locnenHue
BKJTIOYAKOT POCCHINMHA KOHTHHEHTAIBHOTO MPOUCXOXIeHHUs. B yacTHO-
CTH POCCBHINH KAaCCUTEPUTA, NNMATHHBI H 30JI0Ta, MOJIE3HbIe MHHEPAJIbI
KOTOPBIX HE MOTIYT MCIBLITHIBATE MHOTOKPATHOIO TEPEeOTIOXEHMUS,
ABNAIOTCA B OCHOBHOM 3aTOIUVIEHHBIMHM AJLTIOBHAJILHBIMH, IMPOJIIOBH-
ANBHBIMM M DETETOBBIMH.

braronpuATHRIMHY NpeANOChUIKAMHM (hOpMUPOBAHUS pacCMaTpPH-
BaeMbIX POCCLINEH SIBNAIOTCH:

- TIPUCYTCTBHE MOLIHBIX MCTOYHUKOB OOJIOMOYHOIO Marepuana
B BHIE OEJbT WM JIEOHUKOBEIX OTIOXECHHUM;

- HaIM4YKMe B ODeperoBoM 30He MarMaTH4ecKMX W MeTaMopduue-
CKHX nopof, oborallleHHbIX pOCCHINe0Opa3ylolMMK MUHEpaIaMHu;

- (OpMHpPOBAaHHUE MHTEHCHUBHBIX BHONBOEPEroBBIX MOTOKOB B
NpubpexXHoU 30HE 1enbda, obyCIoBIeHHBIX aKTHBHOM I'HOAPOOMHA-
MHMKOH, KOTOpasi B CBOIO O4Yepeab ornpenensicTcs MaclutabHOM BeTpO-
BOM, NMPUIUBHO-OTIMBHOM ¥ BOJNTHONPUOOHHOM NeATeNbHOCTHIO;

- MpPEeNIecTBYIOLIME COBPEMEHHBIM WHTEHCUBHLIE 3TIOXHU (op-
MHPOBaHHS POCCHINIEH U BTOPUYHBIX KOJUIEKTOPOB;

- ONITUMANBHBIH X0 KOHCEOIMMEHTAUMOHHBIX ABIDKEHHH, KOTO-
PbIii OOYCNIOBMMBAECT AJIATENBHBIH aKTHBHBIN JMTO- U THOPOOMHAMM -
YECKHMHM peXMMbl M TeJIECKOINUPOBaHUE NMPUOpPEXKHO-MOPCKOH TIOJIO-
CBI.
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Puc. 55. Crpoenue npubpexHoit pocceinu (no I0.A.ITasnumucy).

] — MeNnKMH mecok, 2 — KPYNMHBIK MecoK W rpaBMid, 3 — raibka, 4 — paxkyima
paKylfeYHEIiX JeTPHT, 5 — KOHLEHTPAT THAXE/BIX MWHEpANnoB, 6 — CPelIHAA KPYNMHOCTb
MaTepHana (MM)

CobCcTBeHHO NMPUOPEXHO-MOPCKHE POCCHINTM OTIHYACT:

- MaJyIag MOLUHOCTE, HE NpeBsilaKas 1 M, WHpHHA B HECKOJIb-
KO COTEH METPOB M O4YeHb OoNbluasi NPOTSXKECHHOCTh, AJOCTHraloLas
HECATKOB U JaXe COTeH KW/IOMETPOB;

- MHOTOSIpPYCHbIE KYNHCOODpa3HbIe NMIOCKO-JTUH3OBHAHLIC Tela
IIECKOB, YEpEeOyolIMecs C MEJIKOBOAHO-MOPCKHMH OTIOXCHUIAMM,
COepXalUMMHU IeTPpUT MOPCKHX pPaKOBHH (pHC. 53);

- TIPUYPOYEHHOCTEh PYAHBIX INECKOB K BEPXHEH 4YacTu DapoBhIX
HIU TUTSDKEBBLIX OTIOXEHUMH;

- haliHaAIbHEBIC NMepexonbl B KOHTHHEHTANIbHBIE, YacTO 30JI0BbIE
U NaryHHO-MOPCKHWE OTJIOXKECHHMS B MOMNEPEYHOM CEYCHHM POCChINM;

- Xopollasi COPTHPOBKA U BBICOKAS CTENEHb OKATAHHOCTH, K4aK
NpaBWIO, MEIKO3EPHHUCTOIO TIeCYaHOIo MaTepHala;

- KOCOBOMHHCTaA MyapaoobpasHas (¢ecTroHYaras) CIOMCTOCTD,
YKasblBalolllasl Ha BONMHOBBIC TEYEHMS;

- TIOJIMKOMIIOHEHTHBIM COCTaB, YaCTO BKIKOYAIOLLWH PYTHJI, Wib-
MEHHUT ¥ LIMPKOH M o4YyeHb Bricokume (mo 60—80% or macchl necka) Mx
KOHLIEHTPALIUuH.

IIpouue muns: poccwinen

[ToMHMO anmoBHANBHEIX, NTPUOPEXHO-MOPCKHUX U NIPONIOBUATIb-
HBIX POCCBINIEH, POCCHINM APYIUX I'EHETUYECKUX THUIOB BCTPCYAIOTCS
peaKO ¥ HE UMEIOT 3HAYMTENILHONO NMPOMBINUICHHOTO 3HaycHus. Hc-
KII0OYCHHUE COCTABJIAIOT KAPCTOBBIC M O3CPHbLIC POCCHINM AJIMA30B M
JPYTHX OpParoUeHHBIX KaMHEH, B KOTOPBIX BCTPEYAlOTCS CKOTUICHWS
KPHMCTAJUTIOB BBEICOKOIO I0BEJMPHOro xkauccrsa. KapcroBble pocCHINH
SIBSAIOTCS TUNMIWYHBIMH 101a OmokHero cHoca. Jnst HUX XapakKTepHO:
JIOKaJIK3allis B KapCTOBLIX NMPOBAJIaX M neuepax; 6J1M3Koe npucyTeT-
BME KOPEHHBIX PYNHBIX HCTOYHMKOB; NPOCTPAHCTBEHHAS W BPCMEH-
Has CBsI3b C KOpaMH rimyboKoro XMMHMYECKOro BIBETPHBAHUSA, paco-
JIOXeHHUE B OCHOBAHMM KAapCTOBBIX OTJNOXCHMH, NMPUMECh XOPOLIO
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COPTHPOBAHHOTO TNECYaHOINo MarepHana M 1LieOeHKH KapOoHaTHLIX
NOopoJ, NMOBBILUEHHAA INMIMHUCTOCTH, BeChMa HepaBHOMEPHOE 4YacTo
THE300BOE C OOraThIMM Y4acTKaMM pacIipeleICHUE MOJIe3HbIX KOMIIO-
HEHTOB; HebonblIMe pasMepsl (MOLHOCTL — TMEPBBHIE METPhI, AJIMHA U
IIMPUHA — JECATKU METPOB).

L7151 30710BBIX pOCCHINIEl XapaKTepHbl: 0YeHb XOpollash OKaTaH-
HOCTb M OTIIONIMPOBAHHOCTE NECYAHBIX 3€PEH; IIPHYPOYEHHOCTh IO-
JIE3HBIX KOHLICHTPALHH# K OCHOBAaHUIO HaBETPEHHEBIX YyacTel bapXxaHOB
M [IOH; JIMH30BHAHO-TIONOCcYaTras ¢bopMa B IUIaHe, MpOCTHpaIoLIasics
MOTEPEeK NeHEPaJIbHOMY HallpaBleHUIO BETPOB; HeOONbIIHE MaclluTa-
OBbI.

HenoBUanbHbie POCCHITH BCTPEYAIOTCSH PEAKO M OOLIYHO acco-
LHMHUPYIOT C 3JIIOBUAJIBHBIMU M NPOMIOBHANLHBIMU. [IJ19 HUX XapakTep-
HBl NPUYPOYEHHOCTh K IUIOXO OTCOPTHPOBAHHBIM KpPYIHOO6GIOMOY-
HBIM OTJIOXKCHHSAM, HIDKHHMX YacTed NenoBus. B yCIIOBHSIX MHOTOMNET-
HEHW MEP3JI0ThI MJIM TPOMUKOB B HEMIOBUANIBHBIX POCCHINSAX YepEayIOT-
csi IbI6OBO-KPYTHOOGNOMOYHBIE NPOAYKTUBHEIC M [IMHUCTLIC CJIOH.
[Tocnenuue GopMHUpPOBAIIUCE B BHIE BA3KOTEKYYHX IIOTOKOB.

[Ipedcmaenenus o mexanusmax o6pazoeanus poccoinel

M3BecTHO Gonpliioe YKMCIO MAaTeMATHYECKMX MOJEJICH MOTOKOB,
H3 KOTOPLIX Hanbonee pacnpocTpaHEeHbl pacyeThl HA OCHOBC ypaBHE-
Husi Hasbe-Crokca. BaxHeMIMM cneicTBMEM M3 HEro SIBNACTCSH Mpo-
NMOPIMOHANBHOCTE CKOPOCTH ABMKECHUS YACTULIBI KBaJpaTy ee panny-
ca. Maremarndeckue MONCIHM NPUOPEXHO-MOPCKOM I'MApOAMHAMHKH
DOCTATOYHO INyDOKO pa3paboTaHbl HA OCHOBE aHAIM3a BOJTHOBOM fesi-
TenbHOCTH. [lo cpaBHEeHMIO ¢ MaTeMaTHYEeCKUMH GoJiee NOCTOBEPHLIC
CBEOCHHUS MONYYaloTcs M3 (PH3HYESCKUX MOOESHCH.

BonHbie NOTOKM MOTYT OBITH TAMUHAPHBIMU U TYPOYICHTHBIMH,
YTO OMPpEeAEc/siCTCd COOTHOLUCHMEM BSA3KOCTH M CKOPOCTH TMOTOKA.
bonpinas BA3KOCTL MU COOTBETCTBEHHO 3HAYUTEILHOE BHYTPCHHCE
TPEHHE B XHUIKOCTH, a TAKKE BLICOKAsI CKOPOCTb OOYC/IOBIUBAIOT TYp-
OyneHTHOE nBMXKEeHUE. BONMBLUMHCTBO IPUPOIHBIX BO3MYIIHEIX ¥ BOJ -
HbIX NOTOKOB SABNSAIOTCA TypOyneHTHBIMH (JIvnep, 1986). Ina Hux xa-
PaKTepHbI CIIMpalibHble BONOBOPOTE!, PACIIPOCTPaHAIOLIHECS NOTICPEK
OCHOBHOro TeyeHusi. Haubonelime 3HayeHUsi BUXPEBBIX CKOPOCTEH
OTMEYAIOTCA B HWOKHEW YacTH CITHPAJICBHIHBIX BHXPEH.

B MopenbHEBIX TypOYNeHTHBIX IIOTOKAX B MECTaX UX OCJIOXHEH M
Y pe3KHX MmepenanoB CKOPOCTEH MOIYT BO3HUKAThL OOpaTHBIC OOLLEMY
HanpaBIeHHIO JIOKAJIbHbBIC BUXPCBBIC TEYCHUS U NMOABIAIOTCA TMApPO-
OMHaAMHWYecKHe TeHH. Takue ycJoBMsSI BOZHMKAIOT B MECTaX: pe3Koro
PacClIMpeHHUA IOTOKA; BOKPYTr CPEepHYECKMX WIM LIHIMHIAPHUYECKUX
TeJI, NOMELICHHEBIX B MMOTOK; OTPHUATEILHOM CTYNEHU WIH HebOob-
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LIOTO HAapylUeHMs] MOBEPXHOCTHU AHA. MEHHO B TaKMX MECTaX LOJLK-
Ha OLITH HaubobLIAS TMApPOAMHaMHUYecKas nuddepeHMauns odno-
MOYHOTO MaTepualia, ¥ COOTBETCTBEHHO (POPMHPOBATLCSA POCCHINH.

B pexax TAKMMH JIOBYLLUKAaMM MOTYT ObiTh: CTPEXHCBLIC 4acTH
IIECOB; 3PO3HOHHbIE KOTJIOBMHLI B OCHOBAHWM BOAONANOB; MECTa
pasOBaMBaHMs pyclia M MX CXOXIEHMA 3a OCTPOBAMH; Y4aCTKH, pac-
ONIOXCHHBIE HIDKE BraleHUsI B OCHOBHOE pycio OOKOBBIX MPHUTOKOB,;
y94aCTKHM peGpUCTOrO IUIOTHKA; MOKANbHbIC YITyONeHUS] WK BBICTYTIbI
[Ha. B 30HE MEJKOBOZHO-MOPCKOTO OCANKOHAKOIUICHUS TNONOOHbLIC
JIOBYLUIKM TMOSIBISIOTCS B MECTaX: OC/IOXHEHMWH MOJIOroro Ha B BUAC
BBICTYTIOB KOPEHHBIX MOPOA; YCTYTIOB U KpacBbIX yacTel O6eH4a; cMme-
Hbl KIMGPOB M IUISLKeil; YCTYNOB IIOABOAHBIX TEppAcC; MOMNEepeyHOro
OCJIOXHEHHUS BOONBOEPEroBLIX TEYEHMM; COWIeHEHUs BroJabOepero-
BBIX W TMPWIMBHO-OTIMBHBIX TEUYSHHWH; pe3Kux H3rubop GeperoBoH
JIMHUM; CWIBHBIX ACNBTOBBIX TEYCHMH.

JlaMuHapHBIE M TYpOYJNEHTHbIC NOTOKH OOYCHOBAMBAIOT TP
THINA MeXaHU3Ma nepeHoca OOMIOMOYHBIX YacTHLL: NepeKaThiBAHUEM
(BONIOYEHHEM), CKa4YKaMM (cayibTalluei) U BO B3BECH.

MinpoaMHaMuyecKye NaHHbIE M 3aKOHOMCPHOCTH pacnpencne-
HMUS LEHHBIX POCCHIMTHLIX MUHEPAJOB B AIIOBUAIBHBIX POCCHIIIAX
HALIM OTPaXXEHHE B TPEX ITITAaBHBIX TEOPETHYSCKUX MOAEJIAX aJlIIOBH-
anbHOro pocchineobpasopanus: akrupHoro cnos lO.A.bunnbuxa,
cansTauuyd M.A.Benukanosa u coymapenmii H.A luno u H.I.bon-
JapeHKo.

[lo npenctaBnenusim IO.A bunubuna nepepacnpeieicHHC MH-
HepaloB NPOMCXONUT B TaK Ha3pIBAGMOM AKTHMBHOM CJIO€ PYCJIOBBIX
HAHOCOB, KOTODBIH LIENUKOM IepeaABUraeTcs 1o AHy peku. MowHOCTb
CI0S1 COCTARJSIET OT HECKOJILKMX NEIMMEeTPOB A0 ABYX MeTpoB. Clioi
NMpeAcTaBiAETCS TYCTOM CyCNeH3HeH, CIOXKESHHOM rajlbkKo!, rpaBHeM H
neckoM. B HIDKHEH ero YyacTH KOHCHCTeHUMs Bbiulc. Bo BpeMs cBo-
ero ABVOKEHMS M3-3a pasiu4Mi B YACIBHOM Bece, pasMepax 4acTHL H
CKOPOCTEH TLKeJble UEHHBIE KOMITOHEHTBI NOCTENEHHO ONMYCKAalOTCs
K MPUTUIOTHKOBOM YacTH aKTHBHOTO CJIOA.

BTa rurnoresa oOTpaxaeT rpaBMTALMOHHYIO cenapalHio 3epeH Mo
MEXaHU3MY NepPeKaTblBaHUsI — BOJIOYEHMSI U NMPUMEHUMA A11s1 pycio-
BBIX M KOCOBBIX pOCCHINE ONMXHEro cHoca. B HEW HE yYMTbIBACTCS
TYpOYNEHTHOCTh BOAHBIX NMOTOKOB.

B ocuoBe runore3nt M.A.Benukanosa nonoxeHa AUGGdEPEH-
LMaLMs 3epeH, KOTopas MPOHCXONMT IMaBHLIM 0OpasoM B npouecce
WX calbTallu¥ B NMPUIOHHON YacTH PYCJOBOIO NMOTOKa. YeM TsiKence
W KpYNHEC 3€pHO, TCM MEHbLUE BbICOTA CAIbTALIMHU M ONHHA NepeMe-
leHUs YyacTuuknl. ClieqoBaTeIbHO BIOJb MO TEYECHHUIO NOJIXKHO MPOMC-
XONWTh pasaeNieHue 3epeH. B pesynbrare LEHHBIC TSDKCNblC MHUHCpa-
Nkl BMECTE C KPYITHOOOIOMOYHBIM MaTreépuajioM OCTAlOTCsl B NPUOOH-
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HOM 4acTH U NOCTENEHHO ONYCKAIOTCS K IUIOTHKY Yepe3 KpPYIHoo6/1o-
MOYHBIM Kapkac.

[JaHHasg MOmeNh HE YYWTHIBAET MEXaHM3Ma TIepeKaThIBAHMS, a
TaKXKe AABJICHHH BHICBOOOXACHMSI LEHHBIX MUHEPAJIOB U3 UX CPOCTKOR
BO BpEeMsI TPAHCIIOPTHPOBKY U COYOApPEHHIA.

B monenu H.A.Illuno u H.I.Bonmapenko paccMarpuBaercs 06-
Pa3’OBAHHME AIUTIOBHANILHBIX POCCBHINECH 3a CYET MOCTYIAIOLIMX CPOCT-
KOB — arperaToB 3€peH, CoaepXallMX INoJIe3Hble MUHEpPaJIbl (30J10TO,
nnaTuHa M Ap.). I3 MMHepalbHBIX arperatoB B MPOLECCE TPAHCIIOP-
TUPOBKH W cOynapeHHH TsDKENIble MMHEPaIbl BBICBOOOXIAIOTCH U Cpa-
3y ocenaroT Ha AHO. [lockonbky ocamok MOCTATOYHO PRIXJIBIH, TO TH-
XKCJIBIC 4aCTHUBI NPaKTHYECKH HE YCNEBAIOT NEPeABHHYTLCS BAOJL MO
MNOTOKY H MpPOCENalT K IIOTHKY.

OTa MOIENb XOpOolUO OGBICHAET MOCTENEHHbIH POCT colepxa-
HHSI TIOJIE3HOTO KOMIMOHEHTA B JOJMHHOW POCCHINTM BONM3M HCTOYHH-
Ka ¥ IJIaBHOC CHWXEHHE ero KOHLEHTpalMH MO MEpe YAaJleHHUsS OT
Hero. COracHO 3TOMY B POCCHINM 3aTyXaeT KONUYECTBO CPOCTKOB C
TSKCNIbIM MMHepanioM. MmMeercs moaTBepxaeHue NAaHHOM MOOEIM B
3KCNMEPHMEHTAaX M0 TPAHCIIOPTUPOBKE BOAHEIM IMOTOKOM CPOCTKOBOIO
30710Ta. OHO NMPaKTHYECKHU HE TIEpeMeLIaNoch Mo pychy.

B paccmaTtpuBacMoM MexaHM3Me BaXHO NMOMYEPKHYTh, YTO MPH
AnpdepeHunaliy MaTepyana NSUCTBYIOT HE MPOCTO pasMepsl H
MJIOTHOCTbL YacTHL, a yYUTBIBACTCA TaK HasblBacMasi FMApaBliMyccKas
KpYnHOCTh 3epeH. [locnenHsia onpeaensiercs ckopocThio cBOGOAHOTO
NagcHHUA YaCTHLUBI B CTATHYECKOH XHUIKOCTU. DKCINEPUMEHTANbHEIC U
PacyeTHbIC NaHHbIEC MOKA3BIBAIOT, YTO OJIS1 TAKHX KOMIIOHEHTOB, KakK
30JI0OTO M INAaTHHA, TMAPaBIMYECKast KPYITHOCTh PACTET NMPHU YMEHb-
LWUCHHHK pasMepa 3epeH. OT0 0O6CTOATEIECTBO TAKKE OObLSICHSET Cla-
OY10 MUIPaLMIO TSKCIBIX MHHEPATIOB U MX TIPEHMYLUSCTBEHHOC npo-
CelaHHe B PLIXJIOW Macce pPYCJIOBOro ayUTIOBMA.

B uenom st pacuivdpoBku yenosuit 06pa3zoBaHUs KOHKPETHBIX
AJUTIOBHATILHBIX POCCLITNIEH INOJE3HO MCIONB30BaTh BCE HMMEIOLLMECS
NPEOCTABJICHUS O MEXaHHM3MaX KOHLICHTpPALMM, MOCKOJNBKY MPUPOL-
HbIC YCJIOBMSl JOCTATOYHO pasHOODpa3zHBl U HECTAHIAPTHDI.

Monenu HaKOIJICHHSI TTONIE3HBIX MUHEPAJIOB B NMPHOPEXHO-MOP-
CKHMX POCCBIISIX MPEeAnonarajT yqacTHe B MacCoNepeHoce Tpex BUIOB
TCYCHHH: B3MYYUBAIOLICTO ABUXKEHUSA BOJIH; BIOJBOESPErOBLIX U NMPH-
JTMBHO-OTAMBHBLIX. MacluTabHOCTE KaXXOOro M3 3TUX BUIOB JBWXKC-
HUM pas/IMyHasl, TAKKe KaK M UX 3HaYeHHe B 06pa3OBaHUM POCCHINEH.
[lepBbic BMMSIOT Ha MepeMelleHHe MaTepuana B BOJHO-NPUBOIHON
30HE, CNOCOBCTBYIOT 0OpPA30BAHUIO BAJIOB, TUISDKCH M cenapaluqu Tep-
PUNCHHBIX YacTHULl BHYTPM 3THX HaMbIBHBLIX OTJIOXKCHUM, M, clicooBa-
TCIbHO, BO MHOIOM OINpelensioT KOHLUEHTPALKIO U Ka4yeCTBO MOJie3-
HBIX KOMIIOHEHTOB B POCCHITISIX. BTOophlie (hopMHPYIOT NPOTSIKEHHbBIC
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G6apbl M KOCHI M, IO-BUOAMMOMY, ABISIOTCA INIABHOW MPUYHHON OOpa-
30BaHUA 3amacoB pocchineil. [1pMNMBHO-OTIIMBHBIC TEYSHUA BO MHO~
roM onpeaensiior GopMHpOBaHUE POCCHINEH INOABOAHOIO CKJIOHA
(necyaHBIX OTMENEH) U MOTYT NMPUHOCHTH GOJbLIOE KONHYECTBO IeC-
YaHOTO MaTepHana B BOJHO-TpHOOKHYI0 30HY. Kaxpnast pasHOBUA-
HOCTb TeYEHHUU B MCJIKOBOIHOM NPpUOPEXXHOH 30HE BHOCHUT CBOIO JieT-
TY B NnepepacnpeneacHuc obnloMoUHOro Marepuala, NnocKoiabKy MO-
XET NMEePEeHOCUTh YACTHLbI [TepeKAThbIBAHUEM, CAUILTALIHCH M BO B3Be-
cu. Mx BosHOBasi npupona M BbICOKASI HHTEHCHMBHOCTD OTPEACNSIIOT
NPEUMYLIECTBEHHO NEeCYaHbIH COCTaB, XOpPOLUYIO COPTHPOBKY, Kpyn-
Hble pasMepsbl a TAKKe BO306HOBNSIEMOCTDb 3anacoB NMPpUOpPEeXHO-MOp-
CKHUX pPOCCBIMNEM.

B ocHOBe MeéXaHH3Ma 30JI0BbIX KOHUSHTPALMH TSDKCJIBIX MHHC-
panoB JexaT rpolecchkl BbUAYBAHUS JIErKO¥ (paKlUK W calbTaluH
yacThl. OTHOCHUTENBPHO KPYTMHBIE 30JI0BbIC POCCLINMM OOpa3yloTCsi U3
YK€ YAaCTUYHO 00OralileHHOro MoJie3HbIMH KOMIIOHEHTAMH MEeCYaHO-
ro Matepuana. Tak, LUIKMPOKO U3BECTHbI AIMA3HbIE POCCLINH B IYCTLI-
He Hamu0, pacnonoxenusie B IOro-3anagHoil Adpuke, MaTepHaJioM
AJ151 KOTOPBIX BEPOSATHO CNYXHAH NMPUOPEXHO-MOPCKHUEC OTJIOXKCHMUSI.

[TockonbKy BETpPOBbIE MOTOKHM TAKXKe SBISIIOTCH TYPOYJICHTHBI-
MM, TO HauboJiee KOHTPACcTHasi CMEHA CUJIbl BETPA MPOUCXOOMT B MCC-
TaX Pe3KOro U3MEeHeHHUs1 GopMbl NOBEPXHOCTU. DTO THUIOBLIC LUJICH-
(b1 AIOH ¥ 6apXaHOB, MEJIKME KOTNOBUHLI M BIIAAWHLI, MECTA [ICPEXO-
Na NecYaHbIX M KAMCHMCTBIX YYACTKOB MYCTbIHb. B OTKPLITLIX MycC-
ThIHHBIX TPOCTPAHCTBAX AAJICKO HE Bcerga cobniopaloTcsi reHepalib-
Hble HATpABJICHMUS BETPOB, MO3TOMY TE/d 300BbLIX POCCHINCH PEOKO
MMEIT cTpyidatyio dopmMy. Yale OHM NATHUCTHIC, THH3OBUAHBIC U
rHe310BbIE.

Bhiaensiorcs AeBsiTh munog pyoHsix YopmMayiii poccbinibix Mecmo-
posCOeHul.

1. 3on0Ta, NMpeacTaBACHHLIE COBPEMEHHBIMH JUIIOBUAUILHBIMMH
poccbinsiMu GacceiiHoB pek Jlenn, KonsiMbl, AMypa, AMasoHKH, [la-
paHbl, KOHro u ap.; ApeBHMMM naneoreHoBbIMM (Ypan, Cubupn) u
Me3030UCKUMH (Ypan) annioBHANTBHLIMHA M KAPCTOBBIMH POCCRLITISIMH;
NpUOPeXXHO-MOPCKUMHM pocchinsiMu (pocebink HoM Ha Ansicke).

2. [InaTvHBl, BKIIOYAKLLIKE COBPEMCHHDIC WUTIOBUAILHDIC POC-
CLIMIM C KOPEHHbIM MCTOYHUKOM KOHUCHTPUYECKM-30HAILHOIO LUC-
NOYHO-ynsTpaocHOBHoro Konaepckoro maccusa 8 Cubupu, NONMH-
Hbl€ U TEPPACOBBIE POCCHLINU Ypania; NpUOpPexXHO-MOPCKYK TCppaco-
BYXO pOcchifib Ha ANsiCKE.

3. AnTMa30B, KOTOpbIC NMPCACTABICHbl COBPCMCHHLIMUA QJUTIOBH-
ANLHBIMU poceuinsimu Bpasunuu, BeHecysabl, Akyruu, Ypana, npu-
OPCHKHO-MOPCKMMH POCCHINSIMM Ha ATIAHTHYCCKOM nobepexne Hro-
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3ananHoW AQpUKH; APEBHUMHM AJUTIOBHANILHBIMH M KAPCTOBBIMM POC-
ChITISIMH AKYTHH.

4. UNbMEHUT-PYTUI-LIMPKOH-MOHALUTOBAs BKIIIOYalolasi co-
BPEMCHHBIC TPUOpexXHo-Mopckue pocchinud Mupwu, Ilpu-Jlankm,
Maparackapa, TaisaHsi, BocrouHoit Ascrpanuu, @uopuast CIHIA u
bpazunuu.

5. Onopa, BKIIOYAIOLIME COBPEMEHHBIE AJUTIOBHANIBHBEIE U TpPH-
OpexHO-MoOpckue pocchiny crpadH lOro-BoctoyHoit Asuu (MunoHe-
3uu, Manaiizvuu, Taunannma v ap.), Cesepo-Bocroka Poccun u Ku-
Tasl.

6. MarseTuTa H THTAHOMATHETHUTA NPHOPEXKHO-MOPCKHMX POCCHI-
nei 0. CesepHelii B HoBolt 3enanaun, AAnoHckux ocrposos, Caxanu-
Ha U Kypui.

7. AAnTaps npudpexxHo-MOPCKHMX pocchinell nmobdepexnss banTtuii-
ckoro Mopsi Poccuu, I'epmanum, Ionewm, JIuteel u JlaTeun.

§. KaMHecaMouBeTHas!, NpeacTaBlIeHHasl AJUTIOBUANBHBIMU pOC-
CbIMSIMM AraToB, CEPOONMKA, TOPHOTO XPYCTaJId, U3YMPYIOB M OPYIHX
AParoieHHbIX ¥ MNMOAENIOYHBIX KaMHEl B palioHaX pasBUTHA BYJIKaHO-
reHHbIX OOpa30BaHUM M MErMATHTOB.

9. TexHoreHHbBIC POCCHINMK 30J0Ta U MHHEpPAOB TUIATHHOBOM
TPYNMbI B LINIaAMaX W XBOCTOXpaHWIMLIAX oboraleHHMss MEIHO-HHKE~
NeBbIX cyNbUIHBIX PYA M B LEHTPAIbHBIX OTCTOMHHMKAX 00OoTralleHHs
CTPOMTEILHBIX TTIECKOB M IpaBHsl.

XeMoreHHbie 0CAJ0YHBIE MECTOPOXICHHA

Bxnroyaror MecTOpoXIEHHST KAMEHHbBIX COJIcH, OKHCHBIX M Kap-
DOHATHBIX PYO Xene3a H MapraHia, XKCJIC3O0MapraHLUCBBIX KDHKPEHHﬁ
OKEaHWYECKOro Jioxa, 4yacTyu GokcuroB. Hekoroprie uccnegosarenu
OTHOCSIT K 3TOMY KJIAcCy MECTOPOXIAEHUS KENe3UCThIX KBApLHUTOB.

Cpeau paccMaTpUBaeMBIX MECTOPOXICHHUM BBIIEIsAETCS ABa
TUMa — chOPMUPOBAHHBIE U3 UCTHHHBIX PACTBOPOB M U3 KOJUTOUIOB.
K nepBoMy OTHOCST MECTOPOXIECHHSA COJIEM H PacCoO/IOB, KO BTOPOMY —
METAIIOB.

OOpa3oBaHUE MECTOPOXKICHWIM KaMEHHBIX COJIEH CBS3BIBAIOT C
MPOLIECCOM COJICHAKOTUIEHHSI B OCANOYHbBIX COJIepOAHBIX BaccefHax —
raJIorcHe30M. BBIOENSIIOT TPU TUNA rajoreHesa — XJIOPUIHBIH, CYJb-
(daTHBIA M CONOBBIM, B KOTOPLIX IO pa3HOMY pacnpOCTPpaHEeHbl MHHE-
paJibl KaAMEHHBIX coJjie. MM cooTBeTCTBYIOT XJIOpHUIOHBIE, CYIb(paTHbIE
i CONOBbIE COJIEHOCHbBIC TONWIM. B paccMaTpuBaeMbIX MHUHEpATbHBIX
naparcHe3Mcax raJiuT SBNSIeTCS CKBO3HbIM ¥ JOMHUHHUPYIOLLMM BO BCEX
rAJIOTeHHBIX OTNOXCHUAX. CUNBBMH TAKKe MOXET NMPHUCYTCTBOBATh BO
BCCX accolMauusix, odHaKo, Haubosiee WHWPOKO PpaclpoCTpaHEH B
XJIOPUAHON U CYTb(ATHO-XIOPUIHOMN IpymIax.
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XapakTrepHBEIMH 4YepTaMM pacCMAaTPHUBAEMBIX MECTOPOXICHUH
SIBIISIFOTCSI:

- OTYETIUBBIN reorpadmdecKuil ¥ naneorcorpapUueckKui KoH-
TPOJk coneobpa3oBaHUsl, KOTOPBIN 3aKII0YAETCs B CBA3M C aDUAHBIMH
KTUMaTH9ECKMMH 30HaMH ¥ BBHIPABHEHHBIM PElIbePoM,;

- JIOKANHU3al¥sd B COJICHOCHBIX TPEUMYLUSCTBEHHO XEMOICHHO-
OCaOYHBIX TOMIIAX H CBS3b C MEPBUYHO KPACHOLBETHBIMH TOHKOOO-
JIOMOYHBIMH OTJIOXCHMAMH,

- OTYETJIMBBIHM cTpaTHrpadHyecKUi KOHTPOJIb PYAHBIX 3a/IeXeH;

- XpOHOCTpaTUrpapudeckad HEpaBHOMEPHOCTh pacrnpeiaesieHHs
3aracoB COJieH, HaAJIMYHE SMOX COJIEBOIO OCaOKOHaKOIUICHHWA,

- PAchoJIOXEHHE MECTOPOXIECHUH B KPYMHBIX ACNPECCHOHHBIX
30HaX, OTJIMYABLIMXCS MHTEHCUBHBIM HEKOMIICHCHPOBAHHEIM OmnMyc-
KaHHEM M BBICOKOM CKOPOCTBIO HAKOIUIGHUS KaMEHHBIX COJICH;

- TUTIacTOBasi, MHOIAA 1WITOKOBMAHAS GopMa PYyOHEBIX Tel ¢ Oomnb-
10ii MolmHOCTHIO, gocturapowe 700—800 M ¥ miowankI0 pacnpo-
cTpaHeHHMs, cocrapisaomeit or 5—6 Teic. xm? no #+ 100 Teic. XM* H
Gonee 1 MJIH KM?,

- XapaxTepHEle TOHKOJIMCTOBaThle TEKCTYPhl PYI, 4acTO Hapy-
IHeHHEIE OTOJI3HEBBIMH Ae(dopMalUIMM, NPUCYTCTBHE TEKCTYpP pac-
TBOpEHMS;

- YacThic NMPOSBICHUS COJNIHOM TEKTOHUKH, OOYCIOBICHHOH
CIIOCOOHOCTBIO KAMEHHBIX COJIeH K BSA3KOMY TEYCHMIO,

- oOg3aTeNibHOEe MPUCYTCTBUE B pa3pesax IepeKphIBaloLel CONuU
OpOHMPYIOLUMX TTHHHMCTHIX TOJILI.

CoBpeMeHHbIe palioHBI 00pa30BaHHs 3BAMMOPUTOB pacrosiaralT-
cs MCKIIOYUTENIBHO B apMIHBIX OONMacTsX: B NMPEArOpHBIX paBHHHaX
(Ywmu, IMepy); nycreiaax (Hamubusa, Comanu, 3anagHoi ABcTpainn
u Cpenueit Asuu); npnopexHbIX paBHHHaxX (cabxe) (Ilepcuncxmii 3a-
nuB); B Mopckux OacceitHax (MeprBoe mope). Cpenu cONEpOOHBIX
facceliHOB BBUIENSAIOT YEThIPE THUIIA: OCOJIOHEHHLIX 03ep, HEOONbIIMX
3aJTMBOB H JIaTYH; KPYITHBIX MOPCKMX 3aJIMBOB MJIM MENKOBOAHBIX U30-
MeTpuaHBIX (Tuna Kapa-bBoras-I'ona B socroynoM Ilpuxacnivu) wim
rnyOOKOBOAHBIX NHHEHHEBIX (TMMa bokxano-ge-Bupunna B HOxHOH
AMepHKe); 3MUKOHTHHEHTABHEIX Mopel (MepTBoe Mope); KpYTHEIX
BHYTPHKOHTHHEHTANbHBIX MOpel (nmpenmnonaraiorcsi JMIIb aHalloTH
IIepMCKOI0 BO3pacTa).

UmMeroTcsa coBCTBEHHO CONAHBIC, CONMEHOCHBIE ¥ BME1UAKOLIMe UX
ocafgoyHsblie opoakl. CoeHOCHBIS MOPOAB] Yalle BCEro aCCOLMHUPYIOT
C XeMOTeHHbIMHM KapOOHATHBIMHU M TEPPMICHHBIMU TIECYAHO-TJIMHH-
CTBIMM KPACHOLBETHLIMH OTNIOXECHUAMH (puc. 56), pexe BKIIOYAIOT
OMOreHHble M ByNKaHOreHHble obpazosaHusi. Kak nmpasuno, paspes
raJloreHHoM dopMallii NpeacTaRNsieT COODOM PEerpecCHBHYIO CEPHIO
oTnoxeHuil. Haubonee pacrnpocrpaHeHbl ranurcolepXxaliue, MeHee
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Pyc. 56. CxeMa COOTHONIEHUS NOMHENEPMCKHMX CONEHOCHBIX M ACCOLHHMPYIOLIHX
¢ HMMH TOJIIL B opmaumrH Hwkuuit Knup-@opk (Pemmur u ap., 1990)

— KalMHHO-MarHueBbie, BCETO TPU GOPMALIMH — CONOBEIE. Xapakrep-
HbI (PaLMAIBHBIC NIEPEXOABI CONEHOCHBIX OTIIOXKEHUH ¢ ONHOM CTOpO-
HbI B MOpPCKHC KapOOHaTHbBIe, a C APYTOl — B IMIMHUCTHIE KOHTHHEH -
TANbHbIC. OTNOXEHMS, BMEIIAIOUIME 3aeXH TUIICa, TAMUTa U CHIbBH-
HHTA NPCACTAB/ICHEI KPACHOLBETHBIMM NoponamMu. Toniu, conepxa-
LLLAC acCoLMallii CONOBOrO rajoreHe3a, KOHUEHTpaUKuyu 6opa U 1eo0-
JINTBbl PACTIONIaraloTcsA TOJMBKO B CEPOLIBETHBIX KOMIUIEKCAX.

Penved obnacreit conenaxkomnenms ornvuaercs BbIpaBHEHHO-
CTBIO ¥ OTCYTCTBHMEM NONMH. BTO NpenonpeacisieT BO3MOXHOCTD ITH-
TeJIbHOH XEMOINCHHOM CedMMeHTauMM. BoNpluoe KOMIHYecTRO TeppHu-
FTCHHOrO MarcpHasia rmojasisdeT o0pa3oBaHHE 3BATIOPUTOB. APUIHbBIC
YCIOBHSA W BBICOKAs COJICHOCTD ONPENENSIOT CTEPWIN3ALIMIO BOIOEMOB
M HE3HAYMTEJIBHOS pa3sBHTHE OMOTEHHBIX OCAIKOB.

Coneobpa3oBanye OTMEYEHO BO BCEX reosIOrMYECKMX nepuonax,
HaHHasl ¢ paHHEro JOKeMOpHA M A0 COBPEMEHHOM 3moxu (Tabmn. 8).
OnHako Haubonee KpyrnHble CKOIUICHUS] KAMEHHBIX CONeil CONpPOBOX-~
AAIOT SIIOXM 3aBEpPLUCHMS KPYNHBIX IN€OTEKTOHHYECKUX LMKIOB —
baiikanbckoro (keMOpuif), KaneqoHcKoro (CHIYp-paHHMH OEeBOH);
I'¢PLUMHCKOTO (MO3AHSSA NePMb), KHMMEPHMCKOTO (ITO3HAS Iopa-paH-
HUH MeJ), anenuiickoro (Muouen). M.K.KanuHko oTMedaeT Ham-
OONBIIYIO MHTEHCHBHOCTD IaJIOreHe3a B TIEPMCKOM, IOPCKOM M 4er-
BEPTHIHOM nepuonax. M.A.JKapkoB oTMeyaeT 3BOJIOLIHIO 3BANOPH-
TOBBIX pOpMauuMi, KOTOpas BbIpaXaeTcsi B YBEIMYEHUH HX PasHOO6-
Pa3yisl OT TMIICOBRLIX B MPOTEPO30€, THIICOBLIX M XJIOPHMAHBIX B pAHHEM
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TaGnuua 8

[eoxpoHostornyeckoe noaoKeHne HEKOTOPBIX CONCHOCHBIX Dacceiinos

Peruon [Ipumep GacceiiHa [lepuon, nioxa

[Ipuxacrnfit, 3akaBka3ne, BocTok [TpuxapnaTckuii HeoreHorbri
Cpemieit Az, Mcnammus,
[Mopryranusa, Oparnms,
['epMarus, [Tonbiua, PyMbiHEs,
Typuusa, Cepeprag Adpuxa,
[laxscran, CeBepHad AMepHKa.

Cpemiss Asust, Dpamps, Cpe/meazuarckuif [losmuin ropa -
Anrnust, Cepeptas Adpuka,

\ AHHMH Mell
CepepHas 1 Hwaas AMepuka P

Conukamckuii B [Ipeaypanbe Conuxamckuit ' [ lepmckuit
(BocTouno-Esporniefickii)

[ Iprxacrmifcii,
LexnrrefHoBeli (L{eHTpansHo-
Esponefickuit, [lonGacckuii,
CeBepo-AMepHKaHCKHIA

HonGacckuit, MuHycuHckMil Ha [TpunsITCKMid IlesoHckuit
1ore Cubupu, IMTpunarekui,
Cepepo-AMepUKaHCKHIA

Anrapo-Jlenciadi, Hpano- Amnrapo-JleHckmit KemOpuiickuit
[lakucrancri

naneo3oe, A0 TUIICOBBIX, XJIOPHAHBIX M PA3NUYHBIX MO COCTABY Ka-
JTUHHO-CYNbMATHBIX, HATPHEBO-CYIb(ATHLIX ¥ XIOPHAHO-KapBOHAT-
HbIX B KAHHO30¢€.

ConepoaHeie GacceiiHbl PAcMONATAIOTCS B AENPECCUSIX, HALLC
NAaThOPMEHHBIX, a4 TAKXKE B MX KpaeBbix nporubax (Ipuypaibckom,
[TpenkapraTtckoM M Ap.) WIM MEXTOPHBIX BMAAMHAX, PUMTOrCHHBIX
3oHax (Juenposo-JloHeuxas BnaguHa M Ap.) (puc. 57). KanuiiHpic
COJIM BCTPEYAIOTCSI UCKITIOYHUTEJIBHO B MUIATHOPMEHHBIX CTPYKTYpax,
HATPOBbIC M MATHUEBbIE HE MMEIOT TAKOro orpaHuycHus. Jenpeccu-
OHHDIC 30HbI CONICHAKOMICHUSI JOJDKHBI OBITh OTTOPOXEHbI OT OTKPbI-
ThIX MOPCKMX 0acCelHOB M BKIKOYATH NMPOMEXYTO4YHbIC GACCCHHDI, B
KOHTUHEHTAIBHBIX YCIIOBUSIX AOJDKHbI OBITH KOHEUHBIMM BOLOEMAMM
CTOKA.

Coneponnble 6acceliHbl CYLIECTBEHHO PasNHyalOTCs] pasMepaMM
(OT MEpPBBIX THICAY 00 MUIUTMOHOB KM?). 3aleXH KAMEHHOH COMU 3a-
HUMAIOT PAa3/IMYHBIC YACTH OT IIOWAACH GacceHOB, COCTABMSAS OT 6
no 70%. MecTopoxieHusl KAUTHUHBIX CONCH BCEraa pacronaraiorcs
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Puc. 57. [nasueitine conepontsie Gacceitisl Mupa (no B.M.Cunusixony),
I — mnatgpopMel, 2 — rpaHMIbI TATGOPM

BHYTPM TalUTOBLIX GaccelHOB, 3aHMMasa oT 5% (PeliHckuii rpaben)
no 24% (Ilpenxapnarckuii nporu6) u maxe 40% (Bepxuexkamckoe
MecTopoxneHue). Haubonee KpynmHBEIMU conepoaHbeIMM BacceiiHaMHu
Ob1u kembpuiickue BocTtouno-Cubupexuit u Upano-ITakucrancxkuii
u nepmckue BocroyHo- u 3anagHo-EBponeiicxuii.

[InacTel KAMEHHBIX CONEM XapaKTEepH3YIOTCS BHYTPEHHUM PUT-
MHUYHBIM CTpoeHUeM. Kax mpaBuiIoO B OCHOBAHMM PHUTMOB 3aJleraioT
TUNC-AHTUAPHTOBLIE CJIOM, BbILIE IEpexXomslliie B TalUTOBBIE, CMe-
HAJOLIKUEeCST KapHaUTUTOM. CoJieHocHble dopMaLlMH MOTYT cliaraTth
TOJLUH MOLUHOCTBIO A0 700 M u Gonee. KanuiiHpie CONM 3aHUMAIOT
YacTh OT FIMTOBBIX TOMII U BCTPEYAKTCSA MHOO B BHAE MAJIOMOIUIHBIX
(0,5 —1,5 M) npocnoes U TMH3, MO0 OXHOTO MM MHOTMX MOIUHBIX (0O
25 M) nnacTos.

TUNHYHBI TEKCTYpPBI JICHTOYHOM CJIIOMCTOCTH, KOTOpPBIE MHTEp-
MPETUPYIOTCS B KA4YECTBC CE30HHBIX MM TOOOBBIX cioikos. Yacto
BCTPEYAIOTCSl TEKCTYpPhl ONoOJI3aHUs, oOpylleHUss 1 OpeK4yuil pacTBoO-
PEeHUs1, CBUOCTCILCTBYIOLLUUE O CIOXHBIX AHATCHETHUYSCKMX U NOCTCC-

OUMCHTALIMOHHBIX TipoliecCaX PACTBOPECHUS UM BhIlLCNAYHMBAHHS COJNe-
HOCHBIX OTJIOXEHHWM.
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XapakTepHBIMH OCODEHHOCTSIMM 3BallOPHUTOBLIX MECTOPOXIC-
HHIl SABNSIOTCS] MPOSIBNCHUS TATOTEKTOHHMKH — BS3KO-TUIAaCTH4YECKHUX
nedopMauMii coieil ¥ CONEHOCHBIX MMMHMCTHIX mavek. OcobeHHO
SIPKO 9TO BEIpaXaeTcsi B APCBHHX MECTOPOXICHHAX, Ie MOLIHBIC 32~
JIeX¥ CONHU MEePEKPHITH BhILUEeXalluMH TonamMu. s ConsHbIx 3a-
nexeil JOCTATOYHO MMETh MoLUHOCTh Oonee 300 M, YyToOBI HaYaHCh
UtacTHYeckye nepopMalii¥ B OCHOBAaHUU TaKMX INa4vek. .

B sToit cBA3M 3aNeXb KAMEHHOMH COJM TPH MOMYyYCHHH ONpenc-
JIEHHONO NTUTOCTATHYECKOTO KM TEKTOHHYECKOro AABNCHMWs HaYMHa-
eT ABMTaTbcd B 30HY ¢ MEHBLUMMH HAaTIPSDKCHUSMHU M (POPMHUPOBATDH
NPUYYUTMBBIE CNIOXHBIE CKNAIKW HarHeraHusi. TaM, rae MOLIHOCTDL
BRILLICICKALLIMX OTIMOXEeHUI Hebonblwasg (Mmbo u3-3a 3aMEANCHHOIO
OCaIKOHAKOIUIEHUA, MO0 M3-3a NOCTCEIMMEHTALIMOHHON 3PO3HH), a
TaKOKe M3-3a BEPTUKANBHBIX WJIM TOPU3OHTANBHBIX OJIOKOBBIX NBHKE-
HMH conb HAYMHAET OBUIAThLCS, YACTO BhIAaBIHBaeTCsd BBEpPX, NOAHH-
MaeT M NIPOPBIBAeT BhILISNeXaluyio Toauly. Tak GopMHPYIOTCS CONsI-
HBle Kymosia ¥ auamupsl (puc. 58).

CylecTBYeT YeThlpe THMIIA TAJIOTEHOBBIX MECTOPOXACHMM: 1) co-
BPEMEHHBIC PAacCONbl COJICHOCHBIX o3ep U Mopel GacceitHoB (pana),
MpeACTABRNSIOIME cOOOM ITOBEPXHOCTHBIC CKOTUICHHS TMAPOMMHC-
PAJBLHOTO CHIPBS; 2) PACCOJIbl MOA3ECMHBIX BOA (MOA3EMHOC MMAPOMHU-
HepaJibHOE ChIphE); 3) CONM COBpEeMEHHOM caakH; 4) NpEeBHHE COJNH.

ITpedcmasaenus 06 o6pazoeanuu coaseli. O MexaHn3Me obpasopa-
HMI KaMEHHBIX CoJiel CYLLIeCTBYeT HeCKOMbKOo runortes. [lo ogHoM u3

ox

2000

4000

6000

it M2 [YEG3 Ry NS

Puc. 58. Cxiaq4aTocTh HATHETaH U B A/ipe AUATIMPOBOTO COJIIHOTO Kymoa. Snpo
CTIOXEHO NOopoJaMM TepMcKoro Boapacra. [lo A.beHuy (benoycos, 1983).
]l — comp, 2 — IIMMHA, 3 — M3IBEeCTHAKM, 4 — AHIMIAPHT, 5 — OUTYM
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HuX (A.I.Bant-Todpd, K.C.KypHakoB M Ap.) conu obpasyiorcst U3
MOPCKMX BOJ ITYyTEM HX €CTECTBEHHOIO CONHEYHOro mcrniapeHus. Ilo
Banr-T'odpdy npennonaraercs cienyioumas nocaenoBaTEIbHOCTD CO-
Neobpa3soBaHMsl: KaJbLHT + NOJIOMUT —> THIIC —> TANUT + THIC —>
FajIMT + aHTHAPHT — TaJIMT + MOJIMIAIMT — ACTPAXaHUT + 3MCOMUT
—» CyNb(aTel KaTus ¥ MarHusl — KauHUT — KApHAJUIMT — OUIOGUT.
K.C.KypHakos npezioxun 6onee npocroit psn: rumnc (CaSO, - 2H,0)
- ranut (NaCl) — sncomur (MgSO,-7H,0) - rekcaruapur
(MgSO, - 6H,0) —» xapuHamnur (KCI - MgCl - 6H ,0) —» 6uwodur
(MgClL, - 6H 0) —> Oopartel.

B 3KCIIepMMEHTaX IO BBINAPUBAHHIO BOIbl YKA3aHHas Nocaeno-
BaTCIbHOCTh COXpPaHANACh NMPH NMOCTENIEHHOM YBEIWYEHUH IUIOTHO-
cTH paccona (puc. 59). OnHakKo B MPUPONHBIX 3BANIOPUTAX OTHOCHU-
TEJIbHO IMTOBBILIEHA NOJISI THIICA W MOHMKEeHa — cynbdaToB HATPHSI H
Marius. ObeqHEeHHe MarHWeM CONpPOBOXAAETCS OCAXKICHHEM JOJIO-
MHTa ¥ TTIMHUCTBIX MHUHEPAJIOB. OTH OTJIMYHMSA MOXHO OOBACHUTD SIB-

KoMnoHeHTsl
MOpPCKOM BOQE KpucTtannuaauwa conei npu
% Conu BbINAPUBAHMKM MOPCKOA BOOLI
]
0,12| CaCoO, |S- Kanbuur
127| caso, |27 nm';:";nm
2
27.2| NaCl Fanur
=
[
0,09| NaBr o ANCOMMT,
@ KaMHMT,
2,25| MgsSo, | CUMBBUH
Te! i
0,74| KCI S Kaprannur
335| MgCl |g Basogy
0.01| Boparel [ 3;2?;
=
35,1 = |
MnorHocTs 1,0 1,1 o b 1,3 1.4
paccona
SeanoputoBbie| Func-aHrd: | ronurosan
30HbI pwuTOBan
AN N
CuneBeuHOBaS Buwodurosan
KapHannutosas

Puc. 59. HameHeHue obreMa obpasylolllerocs paccosia, €ro IUTOTHOCTH M THIA
OCAKIAKIIMXCA CONeH NP BHOTAPHMBAHUK MOpPCKOH Boasl (JIunmep, 1986)
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JCHUSIMU B3aUMOICHCTBUSI PAcCONOB W TBepHOH (asel U yyacTHeM
IMUHMUCTBIX BELUSCTB B 00pa3oBaHUM OCAIKOB.

[ToMHUMO yKa3aHHBIX HECOOTBETCTBHUM MEXaHM3MOM INPOCTOIO
BhINAPHUBAHUA HCJIb34 OObIACHUTHL GOPMHPOBAHHE MHOTOCOTHEMETPO-
BbIX 3aJIeKei KaMEeHHBIX coneil. Benb M3 MOPCKOH BOAbI MOLIHOCTBIO
10 KM MOXHO BLIMAPHMTHL CONEBOM CNMOM MOLIHOCTBIO ML 140 M.

[TocnenHee MpOTHBOpEYHE YAOBICTBOPUTENABHO OOBSICHSIETCH,
MCXOOs W3 TUroTe3bl bapos, BLIABUMHYTOM A.OxceHuycom. [lo ero
NpEACTABNIEHMSIM COIM HaKaIJIMBAIOTCS B 3aMKHYTOM BOJOEME, OTAC-
JISHHOM OT OTKpBITOro 6acceiiHa MOABOAHLIM WM HANBOAHBIM Oaphb-
epom (b6apom). 3a cyeT HHTEHCHBHOIO MCMapeHUs B XXapKOM KJIMMaTe
YPOBEHb BOABI B 3aJIHBC PE3KO NOHWXACTCS, B PE3YNbLTATE Yero M3
OTKPBITOro BacceiHa NocTyNaloT JOTIOTHUTENbHbIE OO6BECMbI MOPCKOM
BOJIbI.

CorylacHo 3TOM THUIoTe3e NpH OTACNSHWH 3aJluBa OT MOpS CO-
IMAcHO POCTY MHUHEPATU3aLUUU CONICHAKOTUICHHUC NPOMCXOANT B YEThI-
pe cTaguu: 1) KpucTanmusalvu KapOoOHATOB U TUMICA; 2) OCAXKIACHHUS
rajiiTa ¢ TMINcoM W obpa3oBaHMe MAaTOYHOTO pacTBOpa C COJISIMH Ka-
nusl ¥ Mardus; 3) NepuoaHYecKOe OCAXICHUE aHTUAPUTA; 4) Bbiname-
HHMM M3 Pacco/ioB JICTKOPACTBOPMMEBIX CoJNied Kanusl M MarHus. Yxa-
3aHHAas MOCAEAOBATEILHOCTL MOXeT ObITh MpepBaHa Ha Jarbon cra-
AMU, YTO YAOBICTBOPHUTENLHO OOBLSCHSET HATUYHME PA3HBIX MCCTOPO-
XKACHMI 3BanNoOpUTOB. IMNCa, IANWTA, KATWUHBLIX. [lnsi coxpaHeHwMs
0Opa30BaAHHOM 3aJIeXXH OHA JO/DKHA OBITH MepeKpbiTa HpOHUPYIOLLIHM
YEeXJIOM TNIMHHUCTBIX OTNOXKEHHWH.

M.I".Banguiko passun 3TH NpPeNCTABICHUA, pas3fe/IMB Colepol-
Hble HacceliHbl Ha JBa TMNa — pamHoOro osecpa U “cyxoro” osepa. B
NMepBOM M3 HUX CYLICCTBYET parna — rycToi pacTBOp € MJIOTHOCTLIO A0
1,3 r/cM?, B accomMallMi ¢ KOTOPHEIM NOCNEAOBATCIILHO HaKarUlMBa-
J0TCsl KapbOHAaT, T'MIIC, TAJIMT U CHIBBUHUT. Bo Bropom THne (“cyxoe”
o3epo) npeobnagaeTr TBepAasi Macca COJIeM, B MEX3EPHOBOM Mpo-
CTPAHCTBE KOTOPHIX UMEETCs MATOYHBIHM paccos nmnoTHocThio 1,3—1,4
r/cm?. Kpucrannusauusi KaTMMHBIX U MAarHUEBBIX COJIEM U3 MATOYHO-
ro paccona B “cyxom ozepe” MOXET MPOMUCXOAWUTDH JIMLUL B YCIOBMAX
ero HakKOIUIeHHS B Nporubax M ero UCrapeHus ¢ OTKPHITOH MOBEPX-
HOCTH.

A.A.ABaHOB U Ipyrue McclegoBaTed KPUTHKYIOT TAKOW MeXa-
HHM3M 06pa30BaHMs KAIMHHBIX MeCTOpPOXIeHUH. B yacTHOCTH, CYUTA-
I0TCSI HepeallbHbIMM MHOIOCOTHEMETPOBBIC NOIPYyKeHUs1 HacCCHHOB,
HeoOXxoaMMBble ANl HAKOTUIEHUS BONbLIUX 0ObEMOB MCXKKPUCTANLHOH
pansl.

Hnga MacuitabHoro KanMiHO-MardHMeBOTO COJIEHAKOIJICH U
B.H.KonmHUH npennoxun MeXxaHU3M ANHUTEJbHOI'O KpYyroBopora B
cUcTeMe “pana—pacconibl UCTIAPCHHSI—MEXKPUCTANIBHBIC Pacco/ibl—
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panma”. [lo ero naHHbIM HeOOXOAMM ApEHAX M BO3BPAT B pany 601b-
WX 0OBEMOB MEXKPHUCTANBHBIX PACCOJIOB BO BPEMS TIPOHOIKUTEIb-
HOIo JHarecHesa. '

B.W.Cenneuxuii, A.A.Baiixos 1 H. Y. KonHuH nonyckaior sHOo-
FTCHHOC MOCTYTUICHHUE TALJIOUAOB HAa AHO PU(MTOBLIX CONEpOaHbIX Hac-
CCHHOB M3 MaHTHU. [locnenHue OTAMYAIOTCS MPUCYTCTBHEM B COJIe-
HOCHBIX TOJNIUAX BYJKAHOIEHHOIO MaTepHalla H BBHICOKMMHM KOHLCH-
TpaumsiMu Fe, Mn, Zn, Cu, Ag, Au.

M.I1.@user v AJI.SIHIUMH CYUTAIOT, YTO MOLIHBIC TONLIM TAK-
Ta HaKarsIMBaJIUCh B YCJIOBHUSIX OOLIMPHBIX U IMy6oKMX BacceiiHOB, a
CHJIbBBMHHTa — B MeNIKoBOOHLIX. [IpM 3TOM BaxkHa nocnenosareibHas
KOHLEHTpaLMs COJICH B NPOMEXYTOYHBIX HacceitHax U COOTBETCTBYIO-
IUHHA MEePEeBOM 3aCOJIOHEHHBIX BON U3 MEJKOBOAHBIX 30H B Iy6OKO-
BOOHLIE,

Mogaenu obpa3oBaHMsS MECTOPOXKACHMH coiabl U BOpa y4uThIBA-
IOT CIIOXHOE BhILENaYHBaHMe HATPUA U Oopa U3 TYDOreHHO-0can0Y-
HBIX, BYJIKAHHYCCKMX WIH WHTDPY3MBHBLIX TIOPOHA, PACIONOXEHHBIX B
Nasieo03CPHBIX CONCPOAHBIX bacceitHax. 3aech TakKe NpennoaracTcs
ACHCTBHC MCIIAPUTEIBHOIO MEXaHM3Ma M C/IOXHOIO MaccoobMeHa B
YCNOBHUSAX NMareHe3a U KaTarcHesa MeX/y NMopoiao U ceIUMEHTOrcH -
HbIMH MOPOBBLIMH PACTBOPAMH.

Takum obpa3oM, HAKOIUICHHE CONEH MOXET MPOUCXONUTD ABYMSI
nyTsiMu: 1) B pesynbraTe nocjaenoBaTeIbHOIO YMEHbIUCGHUS TUIOLLUANH
CONICpPOAHOro bacceiHa; 2) KOHUCHTPUPOBAHHEM B MEX3EPHOBOIMA
XKUAKOM dase B paspese paHee chopMHPOBaAHHBIX 3BanopuTos. Hau-
bonce pacrnpocTpaHEeH TIEPBBIM MEXaHU3M, NIPY KOTOPOM NPOMCXONMUT
(hopMUpOBaHUE MECTOPOXIOCHMHI TUMCA, TAIUTA MU HEOOMBUIMX IO
MOLUIHOCTH KAJTMHUHBIX InacToB. Bropoit MexaHM3M BeTpevyaeTcs pel-
KO, HO 00ycnoBNMBaeT MOLUHBIN KATMHHBIH WIH COOOBLIM PYNOICHES.

MecTopoxaenns, o6pazoBaHHbie H3 KOJIOHIHBIX PACTBOPOB

B paccMaTpHBaeMbli KJlacc OTHECEHBI 0CAOYHBIC MECTOPOXKIC-
HUsl XeJe3a, MapraHua ¥ aTioMuHus. Cpean MeCTOpOXIeHUH Xeesa
M MapraHua BblIEISETCS TPH Pa3HOBUIHOCTH; OOJIMTOBBIX PYI; XeJe-
30-MapraHUEeBbIX KOHKPELUHH; XEJe3UCThIX U MAapraHUEBbIX KBapLH-
TOB. [IpoMcxoXaeHME NMOCNEAHUX MHOTHE MCCNCHOBATENH CBA3BIBAIOT
C BYJIKAHOIEHHO-0CANOYHBIM U METaMOPPHYCCKHUM TPOLIECCAMHM.

PaccMaTpuBaeMBIM MECTOPOXICHHMSIM XapakKTEepHbI CAEAYIOLIHE
ocobeHHOCTH: 1) accouualms MECTOPOXICHUH C CCpPOLIBETHBIMH TEP-
PUICHHBIMHM, TY(POreHHO-OCAAOYHLIMHU, YECPHOCHAHLIEBBIMH M YTJIC-
HOCHBIMH OopMaLMSIMHU NYMHUAHLIX KIMMATHYCCKHMX 30H, BbLINOJHAKO-
LUMMH O3€PHbIC, MOPCKME M OKECaHHYECKHE BriauHbl; 2) dpaunaibHO-
reoXMMH4YecKasi ¥ MUHepanbHasl 30HAIBHOCTh OPYIEHEHHSA OTHOCH-
TEALHO OeperoBou JTUHUHU; 3) cTpaTurpadUyY4ecKMii KOHTPOIbL opyae-
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HCHUS, HATHYHE METAJUIOTEHHUYECKUX 3T10X, B KOTOPBIX COCPEAOTOYE-
HbI HauOONBLINE MUPOBEIE 3amachl Xene3a, MapraHua U amoOMUAHMS;
4) mnactoBasi hopMa PYAHLIX TEJl, OOJIATOBBIE, KOHKPEUHOHHLIE W
MHKPGEJIGHCTME TEKCTYPHI pyA.

Brigengiorcs ByJIKBHOTEHHBIE ¥ KPEMHHCTBIE, KApOOHATHO-ITIH-
HUCTHIC, YepHOCHAHLIEBhIe, TOHKOOOJIOMOYHEIE U YTJIEHOCHBIE acco-
HYalUy PYOOHOCHBIX I'eOoNIOTMYECKUX dopMalMi, COOTBETCTBYIOLIME
TYMHUOHBIM YCOBUSAM OCANKOHAKOIUICHHUS U MPOSBICHUAM CHHXPOH-
HOTO BYNTKAHM3Ma.

MecTopoXIeHus pacronaralorcs B OTJIOXKCHUSAX, KOTOpPhIE Ha-
KarylMBaJlMCh B MEJIKOBOIHEIX O3epax, 3anuBax, Oyxrax, JaryHax v Ha
OKEaHHYECKOM JHE C HEAKTHBHBIM I'MAPOAWHAMMYECCKHM DPEXHMOM.
HauGonee kpynHbie MeCTOpPOXAEHUS GYPLIX XENEIHIKOB U OKUCHBIX
MapraHueBbIX pyd 3aHUMAIOT OOLUMPHBIE MYIBABI B MIATHOPMEHHOM
4yexse, Xak, HanpuMmep, Kameiui-BypyHckas crpyxrypa Kepyenckoro
XKene30pyaHoro MecropoxacHus (puc. 60).

Hanuyue cKomieHHH yIIepoAHCTOro OpraHH4YecKoro BELUeCTBa
B YCPHBIX CIAHLAX WIH YIVISIX, OTPaXAaeT OTHOCHUTEIBHYIO OINPECHEH -
HOCThL OacceHHOB, YTO OOYCJNIOBNEHO 3HAYMTENBHLIM NOCTYIUIEHHCM
PacTBOPOB U3 pPeK, PY4beB H IPYHTOBLIX BOI.

B nenom H.M.CrpaxoBeiM OTMEYEHO 3aKOHOMEPHOC pacnpenc-
JIEHUEC KOHUCHTpAlMH AMIOMHHHUSA, Xejle3da W MapraHua B Halpasie-
HHH OT KOHTHHEHTA K MOPCKMM OOCTAHOBKaM. 3TAa 30HANILHOCTb 06L-
SICHACTCA Pa3sIMYHOMW MNMOABUKHOCTBIO KOJUIOMIAHBIX YAaCTHULl COOTBET-
CTBYIOWIMX META/UIOB B ONPECHEHHBIX U CONEHBIX PAcTBOpax U pac-
IIPOCTPaHeHUE OPEQJIOB METAUIOB OT JIATePUTHBIX KOpP BbIBETPHUBA-
HMSL.

B KaXnoM KOHKPETHOM PYAOHOCHOM GacceiiHe KOHUCHTPALMU
aJIOMMHUS, XKeNne3a ¥ MapraHUa NMoJYMHAIOTCS ONpeacIeHHbIM YCNO-
BUAM cenuMeHTauuM. Ins Xeneza HabnionaeTcs cneayouas 30HaNlb-
HOCTb Pyl IO MEpe YAAICHHs OT OeperoBoil NMHHU: OKHCHBIC (KOpUY-
HeBbIC); OKMCHBIE ¥ THIPOCWIHMKATHLIE (TabauyHble); OKMCHBIE C CHe-
PHMTOM ¥ aHKCPHTOM H I'MAPOOKMCNIAMH MapraHua (MKpsiHele); cuue-
PUTOBbIC, NMUPHT-MapKasuToBeie. [loxoXHe H3IMEHEHMs1 BBISIBICHBI
AJis1 MapraHUeBBIX PYyA: INHPOMIO3UT-NICWIOMEIAHOBLIE, MaHIAHUTO-
Bbl€; pONOXpO3HTOBRIE (puC. 61). [Ing pyn MapraHua, yaiue 4yem s
XKeJesa XapaKTepHEI nepexobl B 0CANKH C CePOBONOPOAHLIM 3apaxe-
HUEM. '

H.M.Crpaxos BBIZENMNI ceMb IMaBHLIX METAUIOTEHUYECKHX
3M0X: HOKEeMOPHICKYI0, KeMOPHICKYIO, OPIOBHKCKYIO, CHIYPHICKYIO,
KaMCHHOYTOJIbHYIO, IOPCKYIO H KaHHO30HCKYI0, KOTODHIE B LEJIOM
CBsi3aHbl C NEPHONAMH BBIDABHUBAHMA U 0Opa3soBaHWSA WHTEHCHBHDLIX
Kop BbiBeTpMBaHMs. nd Xeneza rmaBHBIMH METaJUIOT€HUYECKUMM
SMoXaMK CYMTAlOTCs AOKeMOpHiicKas (mportepo3oiickasd) M IOpckasi,
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Puc. 60. CxeMmaTHyecKad reosioriyeckas KapTra J0XHOHK 4dacTH KepuyeHcKoIo
Bacceiitia (no M.CKoBHUKOBY). ‘

]/ — rmeckM mnepeckinei, Koc, Teppac; 2 — IVTHHEI NECYaHHCTHIE H TEeCKH; J —
Oyphle  XKEIC3HAKH, 4 — paKyIIeMHMKH [NIMHMCThIE, M3BECTHAKH; 5 — M3BECTHAKH
NETPUTYCOBEIE W MIIAHKOBBIE, 6 — MW3BECTKOBRBIC TIMHBI, 7-11 — TAHHBL 7 —
TpenenoBUIHEIE, & — 3eTeHOBATO-Cephle H QUIMBKOBO-3E/IeHBIE, ¥ — CIIOMCTHIE C NMPOCTIOAMH
Mmepreneit, /0 — ¢ MepresisiMM, H3BeCTHAKAMH AETPUTYCOBLIMH M CTPOMATOJIHTOBEIMH, 1]
— MaHKOoTICKHeE
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Puc. 61. MuHepanoro-reoxuMu4eckas 30HANBHOCTE OCAJIOMHBIX MapraHleBbiX
MEeCTOPOXRIEeHM i

KOTOPBIE BKIIIOYAIOT rpOManHBbie [0 3anacaM (HecaTKH MJIPA. T) pya-
Hble npoBHHUUH. H.M.CTpaxoB OTMETHA 3BOMAIOLMIO IMeHETHYCCKHX
THIOB OCaNOYHBIX XENe3HBIX pyA. st nokeMOpUICKOM 310XH Xapak-
TEpHBI XeJIe3UCThIe KBapLUMThl, HaKaIUIMBAaBLUMECS BAAJIM OT MOPCKUX
nobepexui. [n9 naneo30MCKMX 3MOX PYNOOTNOXECHME THUIIMYHO B
NUTOPaNIbHOM 30He. HaunHasl ¢ mosgHero naneosos, MOSBALIOTCH M
OoJiee LUMPOKO PacripoCTPAHSIIOTCH O3€PHO-60NOTHBIE PYbL.

Mlns MapraHua noMMMO KPYTIHBIX JOKeMOpUIiCKoil, paHRemae-
O30HCKHMX H KAMEHHOYTONLHOM 31T0X BBIAECAACTCS YHUKAILHAS OJIUTO-
LIEHOBad 3110Xa, K KOTOPOH OTHOCATCS KPYNHEHLIHNE B MHPE MECTOPO-
¥aeuus Yxpauubl (Hukononkcxoe), comepxaiiue 75% MUPOBBIX 3a-
macos 3roro Metaiwna ¥ I'pysun (Ymarypckoe). [Ina noxeMOpuiickux
MECTOPOXAEHUN XapaKTepHbl NPEeUMYLUECTBEHHO CWIMKATHbIE Map-
FaHLEBBIC Ppyldbl, IV NMANCO30MCKMX — OKCHAHBLIC W KapbOOHaTHGIC,
AJisT ONIArOLUeHa — TMAPOOKHMCHBIE.

Hns MeCTOpoXOeHHH OCaNOUYHBIX DOKCUTOB BAaXHEHIUMMH 3I10-
XaMH SABNAIOTCA: A€BOHCKAs, BKIIOYAOW@sl YpanbCKue MECTOpOXIe-
HHS; KapOOHOBaA ¢ MecTopoXXaeHusiMH CpeiHelt A3uu: Me3030icKas
¥ MaNcoreHoBas, K KOTOPOM MpHYypoYeHbl MecTopoxneHusi Cpenu-
3¢MHOMOPCKOM NPOBHHLMH; TIMOLCH-YCTBEPTUYHAS, COACPXKALIAS
MECTOPOXICHUA Ha KOPAJLIOBBIX ocTpoBax SAMaitku u [auTh.

[InacToBas popma pyaAHBIX TEN M COIVIACHOE HX 3aJIEraHUe B OCAa-
HOYHBIX TOJNIAX NPAMO YKa3bIBalOT Ha CeJlUMEHTALUMOHHO-IUATCHE-
THYECKOE NPOMCXOXIOCHUE pyn. XapaKTepHO TOHKOE INepecilauBaHue
COOCTBEHHO PYHOHBIX CJIOEB U MPOCNOEB PAKYLIHIKOB, IIMH WIM Tiec-
KOB, CONCPXKAUMX NONIEIHbIE KOMITOHEHTHI B IPUMECHBIX KOHLEHTpa-
LKAX. MOIIHOCTH PYAHBIX Te GYpPbIX KEAE3IHAKOB M OKCHAHO- Map-
FAaHUEBBIX PYA COCTAB/LIIOT METPBl — IECATKM MCETPOB, MPOTSKCH-
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TaGanuna Y

CoaepicaHne paccesHHbIX J/IEMEHTOB B KOHKPELIHSIX 3esle3a i MapraHiia

(mo Mk Metinapnay)
Tunb! koHkperpit Copepxanus, r/r
Co Ni Cu Zn Pb
[Tenaruyeckue 5000 5000 500 500 1000
[ Ipubpexamie 50 50 50 50 50
[ IpecHopOIHBIE 200 200 600 1600 500

HOCTh — MHOIHE KMJIOMEeTphl. OTMeYyaeTcs BHYTPEHHAS JTHH3OBHAHAs
HCOOHOPOOHOCTDL IUIACTOBBIX PYOHBIX 3aJieXei.

B MecTopoxneHnsax GOXCUTOB, KaK NMpPaBIIO, BCTPEYAKOTCS PYA-
HBIC TCJia HENMPaBHJIBHOM (POPMBI, YAaCTO I'HE3JOBBIE, KOTOPHIE ITOI-
CTHIAIOT pYOHBbIC IUIACTBI. BTO OOBACHSAETCH NPHYPOYECHHOCTHIO IiC-
PEOTIOXKCHHBIX OOKCUTOB K 3aKapCTOBAHHOM IOBEPXHOCTU M3BECT-
HAKOB. OcamoyHble HOKCHTEl YaCTO aCCOUMUPYIOT ¢ COBCTBEHHO Kap-
CTOBLIMH OCTAaTOYHBIMH MECTOPOXICHUSIMHU. PynoHOCHRBIEC 30HELI NPO-
C/ICXKHMBAIOTCS BIOJIb MOBEPXHOCTEM HECOIVIACHA Ha HEeCSITKU KWIO-
METPOB. B THNMHMYHBIX paspe3zax GOKCUTOB B HWKHEH YAacTU PYOHBIX
Ten MMEIOTCA 6o6oBasi TEKCTYpa M KpacHBIM LBET 3a CYET TMAPOOKH-
CJ0B Xenesa. BepxHHe YacTH PYAHBIX TEN CAOXEHbI 3eIEHOBATO-CC-
PLIMM U MECTPOLBETHHIMU MACCHBHBIMU M CIIOMCTBIMH BOKCHTAMM.

Hnst pyn xapakTepHBI OOJIMTOBBEIE, KOHKPELMOHHbIe, 606GOBbIC,
MUKPOCJIOUCThIC, KIACTOTeHHbIE M OMOTCHHBIE TEKCTYphI, NMpPHMECh
INIMHUCTOTO M MECYaHOIO TEPPHUIeHHOro Marepuana. Ing noxkemMoOpuii-
CKHMX MECTOPOXIECHUW THITHYHBI CIOMUCTO-ITOJIOCYATHIC U TUIOMYAThIC
TEKCTYphbl pyn. B MecTopoxnmenusx OypbIX XeNe3HAKOB XEIe3UCTHIe
XJTOPUTHI (LIAMO3UT M JOp.) M THAPOOKMCIBI Xenesa (TeTHT, ruapore-
THT) CYHUTAKOTCS MEPBUYHBIMM CEOUMEHTALMOHHBIMH, 0Opa3OBaHHbI-
MH B IIONBIKHOH BOOHOM cpene. OHM ClaraloT OOJIMTHI M MX LIEMEHT.
CugepuT B pynax NMoO3MHMI AMAreHeTHYECKUI. B 0OJIMTOBBIX XEnes-
HBIX pyHax BCTpe4YaloTcs IMaykKoHUT, ocdarsl U XapOoHATEI.

KoHkpeLuun xeneza M MapraHua BCTPEYaloTcs B COBPEMEHH bIX
03€pHO-00JIOTHBIX OTJIOXEHHUSIX M Ha JHE MOpell U oKeaHOB. [lepBsoie
B XKEJIE3HBIM BEK CIIYXWIM CAMbIM NOCTYIHBIM UCTOYHHKOM BBLINJIAB-
KW Xesne3a. Bropele paccMaTpMBalOTCs B Ka4eCTBE IMEPCIEKTHBHOTO
ceipbsi XXI B. Cnienayer noayepkHyTh, YTO MOMUMO OCHOBHBIX KOMITO-
HEHTOB, B KOHKPELHMAX MMEIOTCSA BBICOKME KOHLECHTPALMH TNMOIMYTHBIX
KobanbTa, HMUKENs1, MEAU, LIMHKA U cBMHUA (Tabn. 9). HHTepeceH dhaxT
COBPCMEHHOTO pPOCTa NMellaru4eckKux KoHkpeuui. [loacuyurano, uyro 3a
rol Ux HakaruiMBaeTcsd oxkono 10 MIH T.
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CoBpeMEHHbIE XKeNe30MapraHleBbie KOHKPEeLIMHU THA MUPOBOIO
OKeaHa IpOoCeXeHbl N0 rMyOHHBI 6 XM M NpH JSLMMETPOBBLIX MOLL-
HOCTSIX 3aHHMMAIOT OIPOMHBIE TUTOLIANH M COOTBETCTBYIOLIUE 3amachl,
KOTOPBIX YENOBEYECTBY MOXET XBaTUTh Ha HecKONbKo croneruii. Ha
mnaro KnuneproH B HeHTpe THXOro okeaHa yxXe Ha4yara 3KCIepH-
MeHTabHad UX noberya. [IunamMerp KOHKpeUuui — OT NEpBEIX CAHTH-
METPOB OO0 MHOTHX ACLHWMETPOB, KOHLUEHTPALMU METAJUIOB B HUX HOC
turaior: Fe — 25—27%, Mn — 6onee 20%, Co — nepsrie %, Cu —
1,5%. OT™MeyaloTcsi Taxke BbicOKMe KoHuUeHTpauuu Ni, Ti, V, Mo, Ti
u ap.

IIpedcmaenenus o pydoobpazoéaruu. B xayecTBe UCTOYHMUKOB pac-
CMATPHMBAIOTCSl NATCPUTHbIC KOPbl BBLIBETPHBAHMUSI M TUIPOTEPMATib-
Hble BYJIKAHWYECKMEe 3Kcrajasuuu. s nenarudyeckux KOHKpELHH no-
MHMO Ha3BaHHBIX NOITYCKAIOT MOABOAHbIC 6a3albThi, KOTOPHIC B pe-
3yNLTATES B3AaMMOACMCTBMSI C MODPCKOM BOOOM BBIASNSIOT XEJIe30 WU
MapraHeu.

OCHOBHBIMHM MYTSAMHM MUIPALMMU METANIOB paccCMaTpPUBAeMOM
TPpHAOBl SBJSIOTCS: NMOABOMHEIE BYIKAHWYECKHME THIAPOTEPMBI U CO-
MPOBOXOAIOLIHE HX OKEaHHWYecKHe M INTYOMHHBbIE MOPCKUE TCYEHMH;
CTOKH ManbIX M OONMBIUMX PEK, IPYHTOBbIC M apTC3MAHCKHUE TIOA3CM-
HbI€ BOIBI. |

[TlonesHbie KOMITOHEHTH MHIPUPOBAJIH B BHMIE MEXaHMWYECKMX
B3BECEH, MCTUHHBIX M KOJUIOMIHBIX pacTBOPOB. B NMOBEPXHOCTHBIX
BOJOTOKaxX Ipeobnamanu KolnoMaHbIc pacTBopbl. CornacHo npen-
CTaBlcHMAM OONBLIMHCTBA MCcenoBaTeNieii OOKCHUTHI NMepeHOCUIIMCH
B KApCTOBbIE MOHHXEHHA MPEUMYILICCTBEHHO MEXaHHWYECKUM IyTEM.
B pmanpHeulleM KpeMHE3eM BhILICIAYHBAINCS, A IMTMHHUCTBIE MUHEpaibl
npeobpasoBbIBAIUCEH B TMAPOOKMCIEI ANIOMHHHUA (ruG6cUT, ruapapru-
nut, 6emut, aMacnop). [Ipu Gosnee no3gHe MHIPEeCCHU MOpS NPOUC-
XOAWNO MEXaHWYECKOE U B MCHbIIEH Mepe XeMOIeHHOE HAKOIUIEHUE
OOKCUTOB.

B nMonBOAHBIX ByNKaHHYECKMX I'MAPOTEPMAX, TPYHTOBLIX M IVTy-
boxux apTe3MaHCKMX BOJaX XeJie30 M MapraHell MOIJIM NepeHOCUTLCS
B BUIE XJIOPMUIOB U OpPraHOMUHEpAaJIbHBLIX KOMIUIeKCOB. BOnu3n oxea-
HMYECKMX “KYPWIBLUMKOB” XeJie30 pacrnpocTpPaHs/IOCh B BUIE “IbI-
MOB” — CYCNEH3UH NUPPOTUHA ¥ MUpMTa. JonmycKaeTcsi nepeHoc co-
eOMHEHUH AIOMMHMSA KUCITBIMU BYTKAHOTEHHBIMM THAPOTEPMAJIbHbI-
MU pacTBopaMM. B ocanouHble GacceiiHbl MapraHUEBOHOCHBIE pac-
TBOPBI MOIJIM MOCTYIIaTh: INPEeMMYILIECTBEHHO C CYLIH B BUIE PEYHBIX
cycrneH3nOHHEBIX BeIHOCOB (A.I.Berextun, B.WU.I'ps3HoB M np.) U 3a-
TeM TepepacnpenecnsaThcsl B 0CaaKe; IIPUBHOCUTLCS INTYOMHHBIMH Ce-
POBOJOPOOHBIMM BONAMH M3 OaTHANBHBIX YacTeW MOpeH M OKSaHOB
(Jd.I.CanoxXHMKOB);, MOCTYNaTh M3 BYJIKAHUYECKHMX SKCTransilyi
(I'.C.J3oueHunse u ap.). B nocnenHee BpeMs NpearionaraeTca NMpHB-
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HOC MapraHua M XeJje3a BOCXOASIIMMH HANOPHBIMM BOLAMM apTe3M-
aHckux 6accedivor (/1.W.I1asnmos, J.M.l'opxeBecxuii u ap.).

[pyuMHRaMy KOHUEHTPALIMM SBJAJIMCH pasHooOpasHble reoXH-
Mu4eckue bapbvepsl. B Ux yHcae Haubonec pacrpocTpaHEGHHbIM, MO-
BUAHMOMY, ObLI 3MEKTPOJIMTHEIN, B pesynsraTe ero aeiicTBus NpoMc-
XOMUNa Koarynsiuusa KO/UIOUOOB, YCTOMYMUBBIX B NMPECHBIX HENPOBOASI -
LWMX pacTBoOpax, NpW MX NOCTYIUIEHMM B MOPCKYIO COJIEHYIO Boay. B
obpazoBaHMM OONUTOBLIX pya Xenesa E.@.IIIHIOKOB OTBOAUT 3HAYM -
TENbHYIO PpOJIb MOABMXKHOMW IMIpPOAUHAMMYECKOM cpeae BogoeMa.

BTOpBIM MO 3HAYUMOCTH CJIEAYET CYMTATH OKMCIIMTENBHBIN Oapb-
ep. Ha KOTOPOM Ocaxaajlach OCHOBHAas Macca OKCHIOHbBIX pYN Xene3a
¥ Mapradua. [Ipu o6pa3zoBaHuM pOLROXPO3UTOBBIX U CUAEPHUTOBBIX Py
CYLLUECTBOBAJI WIENOYHOM KapboHaTHBIM Gaprep. st xenesa BaXHOC
3HaYeHHEe UMENH CHIIMKATHLIM U CepOBOIOPOAHBIN Daphephl.

CyluecTBEHHBIMM JJIS1 OCAXKICHMS XXeJle3a M MapraHla, BeposiT-
HO, OpUTH MMKpoOuonorndeckue Gapnepsl. CylIecTBYIOT TOYKM 3pe-
HUs 00 OCAKOESHUH 3THUX METAIOB B PE3YyJIbTaTE MHTEHCUBHOTO pOCTA
buoMacchl MCTIONb3YIOWMX MX MUKpoopranuamoB (b.B.[leppunsves,
A.M.O6yT).

PynHbie ¢opMallMH XCMOTEHHBIX OCaJOYHbIX MECTOPOXKICHUM .

Bripensrorea cnenyooliue pyaHble dopMalMHd cOBCTBEHHO XE&-
MOTEHHBIX OCAOOYHBIX MECTOPOXACHMM: 1) I'MNC-aHIUAPUT-TUIUTO-
Bas; 2) TANUT-KApHA/UTMTOBAas C CONSIMH MarHua; 3) comoBasi; 4) co-
BPEMEHHEIX W OPEBHMX paccoNoB ¢ KOHLUeHTpauusiMH Oopa, uwona,
OpoMa, WICJIOYHBIX M LISJOYHO-3¢MENbHBIX METAIUIOB; 5) OYpbIX XKe-
NEe3HAKOB C OOJIMTOBBIMH LIAMO3HT-ICTHT-THIPOTETHTOBBIMH U CHOE~
PUTOBEIMU pyIaMu; 6) NCHIOMEJIAH-NHPOMIO3UTOBAs C PONOXPO3U-
TOM; 7) XeJe30MapraHUcBhIX KOHKpPEeUMH NHAa MHUDOBOTO OKeaHa;
8) muacnop-6emuToBas (BOKCHTOBAs) B M3BECTHAKOBBIX TONUIAX; 9)
XEMOTEHHBIX H3BECTHSAKOB H JOJIOMMTOB.

B paccMaTpuBaeMyio Ipynny psii MCcllefoBaTeneil OTHOCAT yT-
neponucTeic cnaHusl, GochopUTHl ¥ YT, OUTYMUHO3HbBIC U3BECTH S~
KM, OTAM4YaloliMecsl IMOBBILICHHBIMM KOHLEHTpaUuMsIMU ypaHa, pcl-
KMX 3eMellb, MeAM, MNOJMMETAJUIOB, IUIaTHHbI, 'epMaHUd U OPYTHUX
KOMNOHEeHTOB. IlockonbKy Takye pyaOHOCHBIE NOpOAkl OTIHYAIOTCSI
OHMOreHHLIMH CKOIUICHUSIMHU yrnepona U ¢docdopa v 4acTo CBA3AHBI C
AEATENIBHOCTBIO MOA3EMHBIX BOMl, TO OHU PACCMOTPEHBI HIKE.

BuoxuMuYeckHe MECTOPOKICHHA

K OuMOXMMHYECKHM OTHOCSITCS MECTOpPOXAeHHs GochopUTOB,
KPEMHHMCTBIX, KApOOHATHBIX MOpoi, canponens, Topda, TMrHUTa, Ka-
MCHHOIO YI/IsI M ropiovyux cnadueB. OHM UMEIOT DONBLIOE SKOHOMM -
YyecKoe 3HAYEHME, TAK KaK SBISIOTCS BAXHEHLIHMHU 3HEPreTHYeCKH -
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MH MCTOYHHKAMM, 00OECNeYHBaIOT CHIPbEM XUMUYECKYIO TPOMBILLIIEH -
HOCTb M NMPOU3BOACTBO (hochOpHBIX YI0OpeHHIA.

KpoMe Toro, GnoxuMmyecKue npoueccsl NpeACcTaBIsIOTC BaX-
HBIMM TIpH OOpa30BaHUMM HEKOTOPBIX OCANOYHBIX MECTOPOXIEHHMA
ypaHa, peiKHX 3eMellb, UTTPHS, CKaHOMs, MeAHd, cepebpa, nmonume-
TAJINOB, MIaTUHHOMAOB, BAaHAOUsI U Cepbl.

MECTOPOXIEHUA @POCPOPHUTOB

DocdopuramMu Ha3bIBAKOTCS MIOPOALI C 3K30TEHBIMH KOHLIEHTpa-
LMAMHM CKPBITO MJIH MHKPOKpPHCTA/UTHYecKoro anarura. HuxHuii npe-
nen Takux koHuestpauui P,O, 5—12%, Bepxuuit — 35%. B MupoBom
banaHce ¢ocdaTHoOro cuipbsi ocanoyHblic GochopHThl COCTABAAIOT
okono 80% .

[lo ocobeHHOCTAM cocTaBa BBLIAENSIOT TPW THNA- OCAHOYHBIX
(OoCcHOPHUTOBLIX MECTOPOXICHUM: XKEJIBAKOBLIC, pAKYLICYHLIC W 3ep-
HucTtele. [locnenHue BKII0YAI0OT MHKPO3EPHUCTHIE U COOCTBEHHO 3€p-
HUCTble PA3HOCTH.

XapakKTepHbBIMH Y€PTaMH IeQ/IOrMYeCKOT0 CTPOCHUS pacCMaTpH-
BaEMbIX MECTOPOXACHUM SBISIOTCS: NMPHUYPOYEHHOCTh K KOHTMHCH-
TANbHBIM OCaJKaM, OTJIOXKEHUAM APCBHUX WIeNb(OB M BHYTPHKOHTHU-
HEHTANbHBIX MOpEH, OTIIMYABLUMXCS BbICOKOH OMONPOAYKTUBHOCTLIO
M INpOSIBIEHHSIMU TIMYOMHHBIX TCYeHMIt; accounauus GochopuTos c
KPEMHHUCTO-KapOOHATHBIMH, KapOOHATHLIMHU, CEPOLIBCTHBIM TEppH-
TCHHBIMH NMECYAHO-TMTHHUCTBIMUA M YEPHOCIAHLICBBIMM HOPMALIMSIMM:
HaJIHYHE 310X (poCcPaTOHAKOTUICHMS!, TTABHLIMH H3 KOTOPbIX SIBIASIOT-
- cs1 BeHI-KeMOpHiicKas, mepMcKasi U MEJI-NIaJIcOTEHOBAs; CBSI3h Opyne-
HCHHSA C JETIPECCHOHHEBIMH 30HAMH, OCNOXHCHHBIMH KOHCEAUMEHTA-
LUHMOHHBIMHM MOOHATHAMHM M BNAlWHaAMHM; TuUiacToBasi GopMa PYAHBIX
3aneXen; CCAHMEHTALIMOHHO-00IOMOYHbIE, KOHKPEUHMOHHBIC, 3CPHU-
CTBIC, CAOMCTbICE H OHMOreHHBIC TEKCTYPh! PY.; TOBLIIUICHHDBIC KOHLUEH-
TPaUMM PAAA 3JIEMEHTOB (YpaH, CTPOHLMH, PEAKHE 3eMIH, (GTOp M Ip).

B mupe nzsectHo Gonee 20 kpymHbIX $HochHOpHUTOHOCHEBIX Oac-
CEHHOB C 3anacaMu naTuoxkucu gocdopa donee 100 MaH T, KoTOphle
pacnionaralorcsl B npeaenax wectu GpochopUTOBLIX NPOBUHLMH (pHC.
62). XapaxTepHO NOJIOXEHUE 3TUX NPOBHHLIMHA BOIMU3H COBPEMEHHBIX
WIH OPEBHUX KPaeBBIX YaCTE KOHTHHEHTOB. DTO CBS33aHO C MENKO-
BOOAHO-MOPCKHMM OCAAKOHAaKOMNJIEHHEM, OTIHYAKOLULMMCS BBICOKOM
OHONIOrHYeCKo# NPOAYKTUBHOCTBIO M NMPHBHOCOM PACTBOPEHHBIX CO-
eOIWHEeHUH docdopa ¢ KOHTHHEHTOB MWIH JOHHBIMH OKCaHUYECKHUMM
TECUCHUSIMH.

A.B.M5IbMH BrlOENSeT BHYTPHM- H OKPAMHHOKOHTHHEHTANbHBIC
bacceiiHbl docdaroHakoneHus. B oboux Tunax HGacceifHoB o6acT
dochaTOHAKOIUIEHUA NPOTITMBANKCL NapalfieNIbHO Geperosoi nu-
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Puc. 62. ®ochopuToHOCHEIE NMPOBHHLMK MHpa (o B.HU.Cuusakosy).
Mecropoxnenus dochopuTos: | — MHKPO3EpHHCTRIX, 2 — 3CPHMCTBIX, J —
#eJIBAKOBBIX.

[MposuHumu: | — Cxanucrex rop; 11 — BocTouHo-AMepHKaHcKol Geperosoi

pasHWHLL, 111 — ApaBuiicko-AdpukaHckas; IV — Pycckoit mnatgopmsel; V — A3qarckas;
VI — ABcrpanuiickasn

HuU. [IpennoxeHHoe NBOMHOE NeNEHHE COOTBETCTBYCT BbIACAACMBIM
paHec ['M.bywnnckumM, E.B.OpnoBoit KOHKpEeUMOHHBIM (XKCIBAaKO-
BbIM) M T1acTOBBIM, JIMO0 mo A.B.KasakoBy nnar¢opMeHHBIM U reo-
CUHKIUHAIBHBIM THINaM $GochopUTOBBIX MECTOPOXKICHHUH.

PochopHUThl MOTYyT HAKArUIMBAThCSI U B KOHTHHEHTAJIbHLIX YC-
NOBUAX. B 2TUX cnyyasix OHH TNpeAcTaBNeHbl: 00pa3oBaHUIMHU KOP
BEIBETPUBAHHUA, ANNIOBUHAILHBIMU CKOIUIEHUAMHU POchaTH3IUPOBAH-
HBIX OCTATKOB MCKOMACMbIX NO3BOHOYHLIX; KOHLEHTPALMSIMH 3KCKpe-
MCHTOB JIETYYMX MbIWIEeH M nTUl (ryaHo). B nmocneaHem cayyac OHM
MPCACTARNSIOT CO00U BO300HOBNAEMbIE UCTOYHHKHU BBICOKOKAYECT-
BCHHBIX docdhaTHBIX YI0OpeHUH.

QopmupoBaHue ¢GochopUTOB onpeacnsieTcss NaHAWAGTHLIMH
ycIOBHSAMM. Tak, nng xenBaxoBbiX ¢GochOpUTOB XapaKTepHa JIOKATU-
3aUMsl B NOHUXEGHUAX AHA MEJIKOBOAHBIX YacTeH HacccHHOB. 3CpHU-
cTbic GochOpPUTHI IOKATIU3YIOTCS B KPAaeBhIX 4acTAX LUMPOKOTO MCJI-
koBoaHoro (rnyouHbl go 250 M) wenbda B 30HaX BAHUSHUS BOCXOMOSI-
WKX TNYOUHHBIX OKEaHUYECKMX TeyeHUH. PakymeyHsie dochopuTn
bopMUPYIOTCS B MECTaX MAaCCOBOTNO PasBUTHS, OTMUPAHUS U 3aX0PO-
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HEHUS MCKONaeMbIX MOJUTIOCKOB WM peib. [locnennue npeacranis-
JOTCH MENKOBOMHBIMM JIaTyHAMHM (WJIOBBIMM BIIAAMHAMM) C CEPOBOIO-
POIHBIM 3apaXeHUEM.

®ocdop xopouIo ycBauBacTCd OpPraHM3MaMM M HaKaluIMBaeTCHd
B pPakOBHHAaX TUIEYSHOIMX MOJUIIOCKOB M KOCTHOH TKaHH IO3BOHOY-
HEIX, TIO3TOMY BO BCEX Cy4asX COBPEMEHHOTO U ApeBHero gocdaro-
HAKOIUIEHMsI YCTAHABIMBAaeTCs aKTHMBHOe y4vacTUe OGuoca. 310 od4e-
BHMOHO OJIs1 PaKYLUEYHBIX ¥ KOHTHHEHTANBHBIX (ochopuToB. B xen-
BakoBbIX dochopuTax YCTAHOBIEHBI OHKOJIHMTHl, MUKPOPOCCHINHN U
KONpoauThl. MUKpoOuaibHOE MPOUCXOXAEHHE 3EPHUCTHIX hochoph-
TOB YCTAHOBJIEHO TIOCNEIHHUMH paboTaMM pOCCHMMCKHX MNAJIEOHTOJIO-
ros. Ux paccMaTpuBaloT B Ka4YeCTBe HUTYATHIX U TPYOOYHBIX 0Opa3zo-
BaHHH LIMaHOOaKTepHIii.

@ochopursl ¥ BMewalowne ux dpocdaToHOCHBIE TONIMK BCTpPE-
yaloTcd B paspesax Kak IardopMEeHHOro 4exia, TaK M NeOCHMHKIIH-
HalbHO-ckKiag4yaTeix obnacreit. Ha mnatopmax OHH CBSI3AHBI: C
KBaplUEBBEIMHU MMECKAMH U MecYaHUKaMu, oboraimieHHbeIMM (pochaTHusn-
POBaHHBIMU OCTaTKaMM Opaxuornof (paxkywieyHHKOBBIC (ochopHTh
OpAOBHKa ceBepo-3anana Pycckoil rnardopmel); necyaHoO-IMHUCTEI-
MU IJIAyKOHMT COIOepXallMMHU OTINOXEHUAMH (XKeasakosbie thocdo-
PHTHI I0pLl K MeJa LieHTpanbHbIX Yacteil Pycckoil miargopMel); riu-
HUCTBIMUY TOPU3OHTAMH, O0OrallieHHBIMU JETPUTOM MCKOMAEMbIX PbIO
¥ OpraHMYeCKMM BELIECTBOM (ONMMIouUcHOBLIE pakKyllueuyHbie ¢ocdo-
puThl BocTtoyHoro Ilpmkacnusi). Bo Bcex paspesax ¢ocdaToOHOCHBIC
TOJILH ACCOLIMMPYIOT C CEPOLBETHBIMUA TCPPUICHHBIMU QOPMALIMSIMM.

B reoCMHKIMHaANbHBIX TONUAX BCTPEYalOTCs JMLUbL 3€PHUCTLIC
(pochopHThl, KOTOPHIE 3AJIEralOT B OCHOBAHWH TPAHCTPECCUBHLIX Kap-
60oHATHBIX ToaLL. OHM ACCOLMHPYIOT ¢ KapOOHATHbIMM, YITIMCTO-TTH-
HUCTBIMH M KPEMHHCTBIMH NMopoaaMu. XapakTepHbl aunanbHbIe Ne-
pexons! pochaTOHOCHBIX OTIOXKEHHH B CTOPOHY OGepera B TCppUICH-
HbIEe OTJIOKEHMS, B CTOPOHY OTKPBITOIO MOpPSl — B YEPHOCIAHUEBbIC 1
KPEMHMCTBIE.

IIna dochopHUTOBBIX MECTOPOXASHMIM XapaKTepHa CBA3b C OTpe-
OelIeHHBIMU TeOJIOTHYECKMMH 3MOXaMM U 3BOJIIOLMOHHAS CMEHA TH-
nmoB ¢ocdhoputoB. bonee 80% dochOpUTOBBIX Pyd COCPENOTO4YEHO B
OTJIOKEHUSAX TpeX 3MO0X: BEHA-KeMOpHMMCKOM, NEPMCKOH M MO3OHMH
Mmen-naneoreHoBoi (Ta6n. 10). CyluecTBeHHbBIE 3anachkl OTMCHAIOTCS B
HEOreHOBLIX X OPAOBHMKCKMX TOJLIAX.

Bpomouus pocdaToHaKOIUIEHHUS BRIpAXAeTcs B CMEHE B Ieoso-
rMYECKOM BPeMEHU MHKPO3epHHUCTHIX hochHOopUTOB 3CPHUCTHIMH, 3a-
TEM PAKYLIHSKOBBIMH M, HAKOHEL, XE/IBAKOBBIMH, YTO YCTAHOBICHO
H.A.KpacunsHukosoii U AJI. AHIIMHBIM.

CnenyeT OTMCTUTD ABE NMATCOTEKTOHUYCCKUE OCOBEHHOCTH, 00Y-
crowinBarowme GopmMuposaHue pyn. Bo-nepBeix, HeobXxoquMo npo-
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Tabnuua 10

Pacnipegenienne cyMMapHbIX MHPOBBIX 3a11acoB $ocdopHTOBLIX pYa
(1a 01.01.1978) (no A.C.Muxaiinoy, 1984)

Onoxa ochaToHaKOIUTeHUA MiupoBkie 3anacel

MIIpA T %
Benji-kemOpwurickas 23,0 16,0
OpioBHKCKas 2,0 L4
[Tepmckas 17,1 11,9
[lo3iHeMelNoBas-NaNIcoreHoOBAS 83.3 " 582
[Ipoume (riaBHLIM 06pa3oM HEOTEHOBBIE H 159 12,5
OPJIOBHKCKHE)

SIBICHHUE KOHCCOUMCHTALIMOHHBIX OCJIIOXHEHHMH Taxkux 6acceiiHOB B
BHOC MOJIOrMX NOAHATHH M BriaduH. UMEHHO BO BIaJMHaX IPOHCXO-
AUT NIPEUMYLUSCTBEHHAas ceqUMeHTauusa docdaToB, HHTEHCHBHO ITC-
PEMBLIBACMBIX Ha NMaNCONONHSTHAX. BO-BTOpBIX, ONMYCKAHUS HOJDKHBI
OBITE CTAOMIBHBIMY M 3aMENJICHHBIMMU, ONPEACISIONIMMHY IIHTCIbHYIO
OHOreHHYI0 CeIHMEHTALIUIO.

3anexu GochopHUTOB UMEIOT IUIACTOBYI0 POPMY M 3HAYUTEBYIO
iowans. Tak pyaHsie Tena 3epHUCTBIX dochopuror 3ananHo-Ka-
3aXCTAHCKOM KapaTayckoil NMpoOBMHLMH MMEIOT KpPYTOoe MagcHHe M
NMPOTATrMBAalOTCA Ha MHOTHE KWIOMETPH! (puc. 63). 3anexu xenpako-
BBIX M PAKYLIHSIKOBBIX GOCHOPHTOR IMPOCHEKMBAIOTCS HA COTHH MET-
POB, 2 MOLUHOCTH M3MEHAIOTCA OT ACLMMETPOB OO TNEPBLIX METPOB.

@ocdarHoe BelECTBO BCTpeYaeTcss B BHMAE XKENBAKOB, TANEK,
MENKHX 3€pCH, OONMTOB, CJIOHKOB, KOHKPEUUOHHBIX, LIEMEHTHBIX M
OpraHOreHHbLIX OOpa30BaHMM, PACIPOCTPAHEHHBIX BHYTPH MeCYaHO-
TTAHUCTBIX M KapOoHaTHbIX nopoxd. [Ing xenBakoBweIX (ochopuTOB
TUITMYHA acCOLMALMA ¢ CUIEPUTOM, IVIAYKOHHUTOM M THAPOOKMCIIaMH
Xeniesa. B pakyieyHsIx ¥ 3epHHCTBIX pochopuTax XapaKTepHbI CKO-
[UIEHHUS] TOHKOOHCIIEPCHOrO OPTaHWYEeCKOro BELIECTBa A0 NEPBBIX
MMPOLICHTOB OpPraHMUYeCcKoro yriaepoja.

Bce dpochopursl XxapakTepusyioTcs NOBBILUEHHBIMM KOHUEHTpa-
LHMSIMM PagHOaKTHUBHLIX, PEAKHX M paccesHHBIX aneMmeHToB: U, Th, Y,
TR, Sc, V, Mo, Sr, Ba, Cr, F. XapakrepHa nmonoxuTenbHas Koppeis-
LA colepXaHUsI ypaHa H pocdopa, MO KOTOPOM MOXHO TIPOBOAUTH
NMOMCKHM M OLECHHUBaTh pecypchl 000MX KOMITOHEHTOB. 3aKOHOMEPHO
cooTHoweHue comepxkaHui U:Th>1. [loBbllieHHBIE KOHLEHTPaUHUH
3JIEMEHTOB-NpHUMeceil B docdopuTax obycnopieHs! GonblIod cop6-
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Puc. 63. CxeMa pasMelieHHS THUIMOB pyl Ha MecropoxncHuax [Ixanarac w
KoxmkoH patioHa xp. Kaparay. [To A.M.Tywmnoit (1974).

1-3 — docdarHeic pyakl: ! — Gorarsie (@ — HU3IKOMATHE3IWA/IbHBIC, 6 —
MAarHe3HANBHbIE, 8 — BBICOKOMArHe3Ha/lbHbIE); 2 — paloBble; 7 — bBenunie; 4 — docdarHo-
KpEMHHMCTLIE PYIIBL, J — KPEMHUCTBIC PYALL, & — [JONIOMHTLI; 7 — TecHaHHKH, ATCBPOTHTRI

HHOHHOM €MKOCTbI) MENKO3EPHHCTOINO anarura U OmaronpusTHbIMHU
KPUCTALIOXUMHYECCKUMHM OCODCHHOCTSAMM anaTuTa, CBSI3aHHBIMHU C
LWIMPOKHMHM BO3MOXHOCTSIMHM H30MOP(HOIO 3aMCLUEHUSI MOHAMU pea-
KUX METAJUIOB NBYXBAJICHTHOIO KAJTbLIMS.

IIpedcmasnenus o mexaruzmax Qocgpamonaxonaenus. B Mopsi u
okeaHbl pocdop MOXET NMOCTYINATh B PE3YNbTATC CHOCA C KOHTHUHEH -
TOB M BMeCTe C npoaykraMu ByikaHusma. [lo navueim I'.H.barypuHa,
K.JIoka ¥ Apyrux B COBpeMEcHHBIX 6accecHHax celHMEHTAUHHM OCHOB-
HBIM MCTOYHHKOM (docdopa ABNSIETCS KOHTUHEHTAIbHBIM cToK. Cyns
o MajbIM €ro KOHLEHTpPaUMiAM B INOABOAHLIX r'MIApoTepMax (OT cle-
noB go 60 Mxr/mn), BYJIKaHOreHHO-THAPOTEPMANbHOC TOCTYIJICHHE
3TOT0 KOMITIOHEHTA BTOPOCTENEeHHOES. TakKe He3HAYMTeNbHA MOoCTaB-
Ka pocdopa U3 BYJIKAHHUYECKUX MOPOJ OCHOBHOTO COCTABA, FKCIIOHMU-
pPOBaHHBIX HA JHE COBPeMCHHBIX BogoeMoB. OaHako, AJI.AHwuH no-
IMyCKaeT 3HAYUTENIbHEIC IOCTaBKH 3HAONe¢éHHoro dgrocdopa B BOIALI
NPEeBHUX DaccelHOB.

BerHOCHMBIH ¢ KOHTHHEHTOB docdop mocTynaeT rmaBHLIM 00-
pa3oM B BHIEC MMHEpaJIbHbIX B3BECEH, B MEHbLUEH Mepe B BUIOC Opra-
HUYECKMX BELUECTB M pacTBOpPecHHOU (opmMe. BriMbIBacTCs 3TOT 3€e-
MEHT B OCHOBHOM M3 ocalo4HbIX rnopof. Ilpeanonaracrcs, 4To U B
IpEeBHHUC 3TIOXM OCHOBHBIM ITOCTaBIUMKOM docdopa CayXwiy oca-
IOYHBIE, @ HE UHTPY3UBHBIC WU BYJIKAHUYCCKHUE TNMOPOIHI.

O mexaHu3me nepeHoca docdopa B MOPCKHX BoOAOEMaX HMEETCSI
nBe TOYKHM 3peHMs. [lo nmepBoit M3 HUX HA MONBOMHBIC OKPAMHBI KOH-
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THHCHTOB (pochop BLIHOCAT TNYOHMHHbIE BOCXOASLINUE OKEAHUYECKHE
TeucHMst (puc. 64). Ota runotesa Gpuia obocHoBaHa A.B.KazakoBbiMm,
KOTOPBIH CYUTAN, YTO oborauleHHbIH (pochopom NIaHKTOH, Nonanas
Ha rnyOuHbI oT 300 no 1000—1500 M, MHTEHCHBHO pacTBOpSICTCS, U3-
34 Y4C€ro NpoMcXoauT KoOHUeHTpauus dochopa (no 300 mMr/mM* u Bonee).
Taxue xonoaHble MMyOUHHBIC OKEaHMYECKHE BOABI OOOTALLIEHBI pac-
TBOPCHHOH YTJICKHCIOTOM M B pe3ynbTaTe KOHBEKTHBHBIX LUPKYMO-
KCAHUYCCKUX TCYCHMH MOOHUMAIOTCS] K KpasiM KOHTMHEHTOB. 31¢cCh,
bnaronapsi NporpeBy, CHHUXCHMIO OABICHHUSI U COOTBETCTBYIOLUEMY
YAAUICHHIO U3 pacTBOPOB YITIEKUCJIOrO rasa, NMPOMCXOOUT BhINIaACHHUE
KaJlbLIUTA M anaTUTa.

CornacHo BTOPO# TOYKE 3peHUsl B 1WEbdOBbIe 30HBI (hocharo-
HakomicHus1 ocdop nonagacT B pesynbrate NnpUOPEXXHOro amnsen-
JIMHTA, KOTOPLIA npeacTasiasicT coboil BOCXOAsIME TEYEHUS, BOBIIE-
Kaowme noanosepxXxHoctHble (1o 200—250 M) Boasl. Takue TeyeHUS
¢dopmMupyloTesi, Gnaronapst AEUCTBUIO BEPTUKATBHOIO U NOPH30HTANE-
HOro BogooOMeHa Ha wwenbde B CyOTPONHYECKHX IHPOTaX MPUMEPHO
B 100 xm ot Gepera.

OcHoBHOM MexaHU3M U3BNcYeHUsl pocdopa U3 pacTBOPOB Npe -
cTaBasicTcst OuorcHHbIM. OH 1O CYWECTBY ABYXCTaOuMHbIK. CHavana
NMpOUCXOAUT drnoaccuMunsiuns dpochopa MUKpPOOPraHM3MaMHU TUTAHK-
TOHA, a TAKXXC HCKTOHHOMH M OCHTOCHOM (payHOIl, 3aTeM — Buoceau-
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Puc. 64. Cxema drochopuroobpazoBaHua B 30He elibda (Mo XeMOIeHHON Moaeu
A.B.Kazakona).

I — mopckue Bofibl, oboramenHsie CO, u P,O,; 2 — ocajiky NIMHHCTO-
M3BECTKOBHCTON dalimu; 3 — ocaaku dochopuToBoit dalMu
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meHTauus. [TloguuHeHHOE 3HAaYeHHEC UMeeT copbLMa U cCOOCaAXKICHHE
docdopa COBMECTHO ¢ THAPOTCPMANBHbIMH WIH TEPPHI€HHbBIMH THI-~
pooxuciaamMu xenesa. Kpucrannmuzaums docdaros Kanbluusa MpoUcxo-
OUT B JUAreHEe3e NPH OCXISHWHM U3 NOPOBLIX BOA. 30eCh TaKXC OONb-
1A poiib OTBOXMUTCS ACATEILHOCTU MUKPOOPraHM3MOB, B YACTHOCTH
uasobaxkTepuil. XuMHUYeCcKOMY ocaXaeHHIo pocdaros criocodbCTBYET
fonee uIeNOYHas peakUUs Cpenbl.

OaHo# M3 NMpUYHMH robBanbHbIX 3M0X (pochopuTOoObpasOBaAHHS
CYMTAIOT 3HAOINEHHOE MMOCTyIUieHHe docdopa U3 MAHTHH BO BpeMS
WHTeHCHBHOIO pudTOoreHesa. Torna rnyOMHHBIE pacKosibl MOIIM OOC-
THIATh MIPUMAaHTUMHEBIX 30H, aKTUBM3UPOBAIH 1LENIOYHO-0a3anbTOM I ~
HbIH MarMaTH3M U docdopcoaepxaliye 3MaHalUMK B 30HaX CIIpeAHH-
ra. B kayecTBe KocBeHHOTO AoKazarenbeTBa A.C.Cokonos u A.A.@po-
JIOB pacCMaTPHUBAIOT COBIAEHHE 310X HHTEHCUBHOTIO ochopHTO0D-
pasoBaHus ¥ GOPMUPOBAHMS ATTATUTOBLIX MECTOPOXIAEHUH B HHTPY-
3MBHBIX MaccHBaXxX WIEJTOYHBIX MOPOI.

OCAIIOYHBIE MECTOPOXIEHHUA I'OPIOYMX [MOJIE3HBIX HCKOITAEMbBIX

BaxmHeAIMMH TUITAMHA OMOINeHHLIX OCANOYHBIX MECTOPOXACHUN
ABAFIOTCS MECTOPOXICHMS TBEpPAbIX FOPIOYHMX IONC3HBIX UCKOTIAac-
MBIX — Topda, NTUTHUTOB, OYPLIX U KAMEHHBIX YIVIEH M MOPIOYMUX ClIaH-
ues. Bce oHM mpencraBnsgioT cob60¥ B TOM WIM MHOM CTENEHM JIUTO-
dUUMPOBAHHEIC KOHUSHTpPALUU COOCTBEHHO YTIIEPOAUCTOIO OpraHM-
YeCKOro BelUeCTBa.

I'eonormu Topda, HUCKOIaeMBbIX YIJIEH M FOpPKOYMX CIAaHLUCB INO-
cBslleHa obwupHas yyebHass nureparypa (paborsi M.B.l'onuumua,
U.B.Bricoukoro, I'A.Usanosa, A.K.MartseeBa, K.B.MupoHosa,
A.B.Ilpenoscxoro, B.B.Cemenosuua, I1.U.Crenanosa, B.D.Yepen-
OBCKOTIO M Ap.). B CBsA3U ¢ 3TUM Mbl NIPUBOAMUM JIMIIL OCHOBHbIE CBE-
NEeHUA.

Mecmopoowcoerun canponeas, mopga u yeas. Uckonaempie ymiu
NpeacTaBasioT coboit nuroduuMpoBaHHble Topd M canpornens. O6-
WKMH YepTaMH TOPPAHBIX U YTOJBHBIX MECTOPOXACHHUMN SABIAIOTCS:
MPUYPOYECHHOCTh K OTJIOXKEHUSIM 3a00JI0YeHHBbIX NaHAwWadTOB, pac-
NMPOCTPAaHEHHBIX B MEXTOPHBIX O3CPHBIX KOTJIOBHHAX, JONMHAX paB-
HUHHBIX PEK M UX MOJIOTMX BOOOpa3aenax, NpUacIbTOBBIX U MPUOpexX-
HO-MOPCKHUX PpaBHMHAX; aCCOLIMALMS C TSPPUINCHHO-KapOOHATHBIMH U
CEPOLBETHBIMM TNECYAHO-TIIMHUCTBIMHU dopMmaumsiMH, obpasoBaHUe
KOTOPbIX NMPOUCXOAWIO B TYMUIHOM KJIMMAaTe B pasNMUYHBIX M€OTEKTO-
HUYeckux oOCTaHOBKAaX; HEPaBHOMEPHOCTh paclpele/icHHs 3aracoB
B NeOJIOTUYECKOM BpEMEHHM, HATTMYMUE 310X YTMICHAKOIUICHHU A, ITTaBHbI-
MW M3 KOTOPLIX ABIAKOTCA KaMCHHOYTONbHASA, MepMCKas U Men-ra-
NeoreHOBas; CBI3b MECTOPOXIEHUH C NEeTNpecCHOHHBIMH 30HAaMM,
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OTNWYAIOLIMMHUCS ONTUMANBLHBIM 111 TOPPOHAKOTIIEHHS U yrieobpa-
30BAHUS PEXUMOM CTAOUIBHBIX KOHCCAUMEHTALIMOHHEIX ONYCKAHWM;
3AKOHOMEPHOC IOJIOXKCHHE YTONbBHBIX IJIACTOB BHYTPH OCAOOYHBIX
PUTMOB, CJIOXEHHBIX YITIEHOCHBIMHU TEPPUINSHHBIMU HJIM TEPpPHUICH-
HO-KapOOHATHBIMM OTJIOXKCHMSIMU; pasiMyHasi CTEeNeHb NUTUdHKA-
UMM H yriieUKaUUU CKOMNEHMH OpraHW4YecKoro BElIeCTBa, COINa-
CYIOLUAsICS ¢ USMCHCHHMAMH COCTaBa M KAJIOPUHWHOCTH TOIUIMBA M CIIO-
COOHOCTH yIleH K KOKCOBAHUIO, NOBLILLICHHEIE CKOIUICHUS psiga 3Me-
MeHTOB (repMaHu#, Ocpwnuii, ypaH, MonubaeH, BaHaOWH, penkwe
3eMJIM M OP.), KOHLEHTpalUs KOTOPLIX B psie ciy4yaeB 0OycnoBIuBa-
eT GOpMHUPOBAHHE KOMIUICKCHBIX METALI-YIOJIbHBIX W METAI-TOp-
PAHBIX MECTOPOXKOECHUH.

KpynHble TUioliaad coBpeMeHHOro TopdoobpasoBaHus paclio-
ylaralorcsd B OOLUMPHBIX paBHMHAX B Irpeneiiax OPEeBHHX U MOJIOALIX
naardopM B 067aCTIX T'YMHIOHOTO KiuMara. biuxke K NonsapHbEIM 00-
nacTsiM npeobnanaloT BepXoBbic 6010Ta, KOTOPLIE MOCTENEHHO Ha IoT
CMCHSIOTCS HU3HHHBIMH. MoliHOCTb TOPMSIHOTO CJIOSI MOXET JOCTH-
ratb 50 cM u G6onee. TopdsaHble 3aneXu POPMUPYIOTCSH B YCIOBHAX
aHa3poOHOIro OKMCIEHUS M BLICOKOM YBIAXXHEHHOCTH MNOYB.

MecTopoxXoeHus1 canponesis NpelcTaBlgloT cobol CKOIUIEHUA
oBoralieHHOrO OHOXUMHUYECKH AKTHBHBIM OPraHH4YeCKHUM BELUECTBOM
IMIMHUCTONO MNa o3ep TYMHOHBIX KIMMaTHYecKuX 30H. Canponenb
SABNSETCA XOPOLUUM OpraHvveckum yaobpenuem. Kpome Toro, Bo
MHOTHX CJIy4asiX Camnporciib NpeacTapnser coboi neyedbHywo rpssb.

[lepBUYHOE OPraHUYECKOE BELUECTBO YIJIeH MOXET OBITh rymy-
COBBIM (OCTAaTKH BBICLLIMX PAaCTCHMM) W calpornesieBbIM (OCTaTKH HU3-
LIUX PACTCHMN M NPOCTEHMIIMX XUBOTHLIX, VIaBHBIM 00pazoM OTMeEp-
LIETO IJIAHKTOHA). 'yMycoBoe BellecTBO MOXET ObITh aBTOXTOHHBIM,
HAKOTNMUBLUMMCS HA MECTC pOCTa, H aJUIOXTOHHBIM, NpeAcTaBACHHBIM
NepeoTNOXeHHEIMU ocTaTKaMu pacTeHUM. [lo Mepe npeobpasopaHus
H yTaedhHKALMH pas3iMyMs MEXIY canporneieBbiM U I'YMYCOBBLIM Be-
LICCTBOM TepsioTesi. TeM He MeHee, comacHo FO.A.2KeMyyXHHUKOBY,
[A.MBaHOBY M ApYyruM HcchenopaTensiM B OONBLIMHCTBE Cly4YacB
MOXHO BBIACIUTL I'YMYycoBble (ryMyJIMTHI), canporneseBsle (canporne-
JIMTHI) ¥ NEpPEeXOJHbIe PAa3HOCTHU YTJICH.

YronbHple MECTOPOXACHUSA TOAPA3NEIIATCSA HE TOJIBKO IO re-
HETHYECKOMY THIY MEePBUYHOIO OPraHHWYECKOro BELIECTBA, HO W MO
NPEUMYLLIECTBCH HOMY- HAKOTLICHUIO B KOHTHHEHTAJIbHBIX 03epHO-00-
JIOTHBIX OOCTAHOBKaX (IMMHHYECKHUE YTJIM) WIH NPUOPEeXHO-MOPCKHMX
yenoBusix (nmapanuyeckue yriad). nsi nepBrIX XapakrepHa accolua-
LM YyIIIed U YINMEHOCHBIX TEPPUTCHHBIX KOHTHHCHTAJIBHBIX TONW, 114
BTOPLIX — ACCOLIMALIMSA YIVIEH ¢ YITIEHOCHBIMM KapOOHATHLIMM M riec-
YaHO-TIMHUCTHIMHU NMPUOPEXHO-MOPCKKMH OTIIOXEHUAMH.

VrneHocHble dopMauuy NOAPasaeNsioT Ha TUIaTGOpPMEHHLIE,
TeOCHHXIMHANBHBIC U NipoMexyrouyHbie. [lepBbie 3aicraloT B yexie
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npeBHUX M Monoabix mardhopM. OHH BKIIOYAIOT MECTOPOXICHH
[MonMmockoBHoro, KaHcko-AuuxHckoro, TyHrycckoro, Mpkyrckoro
yToNbHBIX GacceiiHOB U Ap. st HUX XapaKTCpPHbl: OTHOCHTEJILHO HC-
00JIbLIAA MOLUHOCTS YTJIEHOCHBIX TOJIL, JOCTHUrAKOLIAs MEpBbIX COTCH
METpPOB B yexje ApeBHUX rnardopM U NEpBLIX ThICSY METPOB B MOJIO-
bIX raTdopmax; Hebonplioe KONUYECTBO YTOJbHBIX UIACTOB, PCAKO
npesbiIajoliee aBa-tp¥ (o 10—20); BeTpevarowasicsl o4eHb 00Jib-
asi MOLIHOCTb YIOJIbHBIX TUJIACTOB, NpEBhILLAOLIas CTO METPOB, KakK
ganpuMep B KaHCKO-AYMHCKOM DacCeMHC; TMOYTH I'OPM3OHTANBHOC
3aJleraHye TJIACTOB M MpaKTHYeCKM OTCYTCTBHME UX HAPYLUEHHOCTH H
clabbiii MeTamMopdPHU3M yIIeH.

[eOCHMHKIMHANbHBIE YTJIEHOCHBIC TOJLIM TakXe LIHPOKO pac-
npocTpaHeHb! U npeacrapneHs! B JJoneuxkoMm, KysHeukom, Kaparax-
nuHckoM, TTeyopckoMm GacceitHax 1 nop. Ipumepom Takoro Tuna ¢op-
MallMif MOXET CHYXXHTh NMepMcKas npoaykrusHas Tonwa Kysbacca.

NUx OTIUYMTENbHBIMY YEpPTaMU ABNSIOTCS: 3HAYHUTENbHAs MOLU-
HOCTb YITICHOCHBIX TOJIL, JOCTUIAIOLLAS 1eCSTKOB KMJIOMETPOB; OoNb-
H1I0€ YUCIO YTOJNBHBIX TUIACTOB, KaK IMPaBWIO IpCBLILAIOLICE HC-
CKOJIPKO JECSTKOB; Hebolbpllas MOLIUHOCTh NNacToB (He bonee He-
CKOMBKMX METPOB) M HX NMPOTKECHHOCTb Ha NCCATKM KMJIOMETPOB;
WHTEHCUBHAS CK/IAO4YyaTOCTh M HAPYLUCHHOCTL pasfioMaMH TMPOIAYK-
TUBHBIX TOPH30OHTORB, YTO YCJIOXHSICT FOPHO-TCOJIOTHYCCKHUE YCIOBUSI
oTpaboTKM MECTOPOXICHUI; LUMPOKOES PACTIPOCTPAHCHUC Mapanuyc-
CKMX YTJIEH M BbICOKasi CTeNeHb UX McTaMopduiMa.

[MpoMexyTo4YHbIE YIJICHOCHBIC (POPMALIMH BCTPEYANOTCS B IM0-
CTOPOreHHBIX NMPOorudax, UCHBITaBLUKUX NONYNIATGOPMEHHBIM TCKTO-
Huueckuit pexum. OHM pacrpocTpaHeHbl B DKMbacTy3sckoM, Yiyr-
xemMckoM, MuHycuHckom, BypeunckomMm, YenssbuHckom u npyrux dac-
ceunax. [lpumep DkubacTy3cKoro yrojabHoro bacceiHa npuBeicH Ha
pHc. 65.

Jnsa Takux ¢dopMalMi XapaKT€pHbl: CpedHAss MOLUHOCTBL YTJ/c-
HOCHBIX TOMNI, OOBIYHO HE IpeBhIlUAlOLIas HECKOIBKUX KWIOMCTPOB,
HCOONMBLIOE KONMMYECTBO YTOJBHBIX IUIACTOB; CHJILHO BapbHpyIOLUas
MOLUHOCTL YTJIeH; HE3HAYUTEIbHAsA HAPYLICHHOCTD CJIOCB, BbIPAXKCH-
Hasl B OpaxMcKnankKax; HeBbICOKasl CTeENeHb MeTaMopdhU3Ma YIiICH.

YTronpHble MECTOPOXIAEHHS PacnonaralTCsl BHYTPH KPYITHDLIX
AenpeccHii — YronpHbIX OacceiiHOB, OXBaTHIBAIOWIMX MIATHOPMECH-
HBIi YeXoN WIH nepexoaHble obnacTy Mexay riardopMaMi H CKIALN-
YyaTeIMM TosicaMu. MecTopoXIeHHs] M3BCCTHbI B Pa3HOBO3PACTHAIX
TONaX, HAYWHas ¢ cCUlypHiickoro mnepuoja. C MO3OHEro najaco3os
HaseMHasl pacTHMTCIbHOCTh HAYWHAET WHTCHCUBHO OXBaThIBATL KOH-
THHCHTBI. 3TO CBSI3bLIBAIOT C PE3KHWM YBEJIMHYCHUEM TUIOWAAH KOHTH-
HEHTOB B KOHLIE paHHEINo najico3osi. XapakTCpHO, YTO T'COCHHKIIM-
HaJlbHBIE YIJIeHOCHbIe dopMalMK npeobnanaioT B nancosoe, a TaT-
dopMEeHHBIE — B KallHO30€.
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Puc. 65. Cxema Sxubactysckoro yronsHoro Gacceitta (1o B.®.YepenoBcKoMy M
np., 1993).
| — JoyrieHOCHbIe MOopojibl; 2 — YINICHOCHBIC OTJIOXKEHHA HWAHEro KapGoHa; J

— OCHOBHOH YTOJIbHBIH Tropu3oHT. Mapxu yoneit: CC — ciabocieKamouecs (u3-3a
BHICOKOH 30JIbHOCTH); 2K — XupHble: K — KokcoBele: | — razoBwli

[1.1.CrernaHOB BBIOEJIMI TPH IIaBHbIC 3MOXM YTIeobpa3oBaHms,
KOTOPBLIC OXBATBIBAIN: TMO3NHUHM KapOOH-PAHHIOK MNMEepMb, NMO3AHION
IOpPY-PaHHUMW MeN U no3aHUM Men-muoueH. A.K.MaTseeB ycTaHOBMN
OTHOCHTCIILHO PaBHOMCPHOC pacrpele/icHUEe MUPOBLIX 3amnacoB yr-
JICH MO OCHOBHBIM 3M10XaM YIJIEHAKOIJICHHUS (KaMeHHOYroJibHOi,
MEPMCKOH, IOPCKOH, MEIOBOM W KalHOo30McKol). YepenoBaHHe 3MoX
HAKOTIJICHMSA YTJIeH MW Oe3yrojibHbIX CBA3BIBACTCS C HEPABHOMCPHO-
CTBIO rMOOANbHBIX H3MEHEHHUH KITHMMATA.

YTNICHOCHBIC TOJNUIY OTIAHYAKOTCH PUTMHYHBIM CTPOCHHEeM. B
HUX YcpenywTest OoJjiee N MeHee YTJIeHAChIUICHHbIe Mayku (mpo-
AYKTHBHBIE M O€3yroNbHbIC CBUTHI). YTONAbBHBIE TU1ACTLI 3aHUMAIOT 3a-
KOHOMEPHOEC TMNOJIOXKCHHE B 60JIee MENKMX PUTMaAX, YTO OOBSICHSIETCS
HEpaBHOMCPHBIMH KOHCEIUMEHTAUHOHHBIMU ABUXCHUSIMU.

CxopocTh CeIMMEHTALIMOHHOTO ONMyCKaHUs 3aB6010YeHHBIX yya-
CTKOB JocTaTo4HOo Bbicokast 200—250 cm 3a 1000 mer (Kyxkan, 1987).
[Ipy oucHke cKOpPOCTH COBGCTBEHHO YTIcobpa3’oBaHHUsl HEOOXOAMMO
UMCTb B BMAY, YTO NpH NMpcodpasoBaHUU BLICOKONMOPHCTOTO U HEYTI-
JIOTHCHHOIO TOpda B JIUMTHUTLI U B JAJTbHEHLIEM B KaMCHHbIC YIJIM
NMPOUCXOOMUT 3HAYUTCAbHOC YNINOTHEHUE (Bonee yem B 10 pa3). B sToi
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CBA3M CKOPOCTb ONYCKAHHUA B MOMCHTHI COOCTBCHHO yriieobpasosa-
Hus ObIa BUOUMO CYLHIECTBCHHO MEHblUE U ONTHMANIbHOM WUIS yTiie-
dbUKALMH.

YiioTHeHUEe TOPMAHHUKOB, MX 00e3BOXHUBAHHMC B BOCCTAHOBH-
TENBHBIX YCJIOBHAX, COMPOBOXIAEMOE CIOXHBIMM OMOXMMHYECKUMMU
ripeBpalleHUsIMHA, 00yCIOBAMBAIOT UX MNMpeoOpa3soBaHHe B IMTHHTLI U
6ypele yriu. B pesyasTaTte MetamMopdu3Ma nocaeaHHX GopMUpyIoTcs
KaMEHHBIE YIJIM M aHTpauuThl. B 3TOM cxeMe, NMpeanoXeHHOU
.A.AMOCOBBIM, COOTBETCTBEHHO BBIIECNSICTCS TPH CTaaMu yrineobpa-
30BaHMs: TopdsiHas, OypoyroabHasi U KaMeHHoyrosbHasg. [lo mepe
npeobpa3oBaHUs B OPraHWYECKOM BELIECTBE YBCIIHYMBAKOTCSH: TJIOT-
HOCTb, CTETIEHB NMONMHMEPH3aLIMH, OTpaXkaTeabHasi CriocCoOOHOCTh, Npo-
LIEHTHOE KOJIMYECTBO YyIIepolia OTHOCUTENBHO BOAOPOIA W a30Ta, Ka-
JOPHMMHOCTL YTONBHOTO TOIUIMBa. COOTBETCTBEHHO BBIUACISIOT psl MO
CTETEHH YIieQUKALMK: calponeNb WM TOpg — JUTHUT — BypBIN yroJb
— KaMEeHHbI{ yroib — aHTpalUT — Irpadur.

VrmnotHenue M NUTHGHUKALMSA B INOABOOHBIX BOCCTAHOBHUTC/Ib-
HBIX YCJIOBHAX CATpPOTeNIeBOr0 OPraHU4YeCKOro BellecTBa, CIOXCHHO-
ro rMaBHBIM 00pasoM XXMpaMH, 6enKaMH ¥ B MEHBLUCH Mepe KieTyaT-
KOW, MPUBOOMUT K ero OSMTYMMHHM3aLHH M oOpa3oBaHMIO cariporneic-
BhIX ymieli (0orxenoB) U carpomneneBbiX ClaHUEB (KCPOTCHOBLIX MU
roproyux cnaHues). KeporcH, npeacranisier co00¥ MHUKpPO3CPHHCTOC
OpPTAHUYECKOE BElIeCTBO, KOTOPOC MOXET BCTPEYATLCS B KOHLCHTPM-
POBAHHOM M pacCestHHOM BuIe. JlanpHeHwmMi MeTaMopdusM roproyux
CJIAHLIEB MOXET NpHUBECTH K POPMUPOBAHHIO NPaUTUCTBIX CNAHLCB.

[To mepe pocra yrmedbukauuu (Meramopdusma yracid) B yrisx
YBEIMYMBAETCA CONEpXXaHHE YyIilepoaa M TeIUIOTBOPHAs CNocoOHOCTD,
YMEHBLIAeTCS CONepXaHue KUCIopoaa, a30Ta, NeTy4uX KOMNOHEHTOB
W BIAXHOCTL. B 3TOM Ipoliecce opraHHYecKoe BEUIECTBO TCPSICT TIOA-
BIDKHBIC TIPOAYKTHI (BOIAa, YTICKMCIbIW ra3, MeTaH, CepoBOJOpOA M
Ap.), YTO U oOycnoBIMBacT KapOOHHM3aLHIO OPraHUYECKOro BELLECTBA.
CoOTBETCTBEHHO YMEHBLIAETCS KOMIWYECTBO COOCTBCHHO CCAMMCHTO-
PeHHOINO OPraHUYecKoro BellecTBa.

[1o Mepe pocTa yriepuKauu¥Hu ¥ MeTaMOpPHU3IMa BAPLUPYIOT TEX-
HONOTHYECKHE napaMeTrphbl yrieil. B 3aBUCHMOCTH OT HHUX BBLIACNSIOT
oripenesicHHbic Mapku yriaei. B uenom yem 6onblue crencHs yraedu-
KaluWH, TCM Jy4ylle TEXHOJOTHYECKME MapaMeTphbl YIJIeH.

B yrnsix NpMHATO pasiiH4yaTh MX HHIPeIUMeHTH — MaToBbic (P1o-
3eH U NIOpeH) H OnecTsiiiMe (BUTPEH M KIapeH) CTPYKTYPHbIE 3Jic-
MeHTbI. [Ton MUKpPOCKOTIOM B OpraHWYECKOM YacTH yTJIeH MOXHO Ha-
OmoaaTh 3NMEMEHTbl pacTeHMU (KYTHKYJIbI, KYTUHUT, CIOPBI, JIUTIOM-
Abl, TUTHHHO-LENIOIO3HBIC OCTATKHM U Ap.) U aMopdHoe (reaudpuum-
poBaHHOe) BelecTBO. [To Mepe pocra creneHu yriedpuxauuu crupa-
I0TCA TMIPU3HAKHM MEPBUYHBIX CTPYKTYP PACTHTENbHBIX TKAHCH.
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B cocraBe 3HepreTUYecKuX yriei BhLOSSIOT 6aiacTHYIO (Hero-
pIOYYI0) ¥ ropiodyro Maccy. Heroproyass Macca cOCTOMT M3 BlIaru M
30s1bl. ['OploYas BKIIIO9AeT CyMMY JIETYYMX KOMITOHEHTOB, KOKC M cepy.
[locnenHsas pasaensieTcst Ha OPraHMYECcKyIo, CYIbGHAHYIO U cynbdaT-
HY1I0. BaXHBIM TeXHUYECKHMM TMoOKa3zaTeleM VIJIeH SBiasieTcs ux crie-
KacMOCTb, mnpeacrapasiomas cobod crnocobHOCTL NMpH HarpeBaHUH
NEpPEeXOAMTD B NJIACTHYECKYIO Maccy, KOTOpasi MpH OCTbIBAHUM 3aTBEP-
OeBaeT B NNPOYHbIA Kokc. MUHepanbHasi yacTb yrieil COCTOMT U3 Iec-
YAHO-TTIMHUCTOW TPUMECH ATIOMOCWIWIMKATOB, KapbOHATOB, CY/b-
(¢unos, cynbdaTtoB ¥ OKcHaoB. KonuuecTBo MUHEpaIbHOM NPUMECH B
yIIsIX onpenenseT X 30JbHOCTbL. C 30/1bHOM YacThlO yInel cps3a-
Hbl OCHOBHBbIE KOHLEHTpPALHU 3JIeMeHTOB-IIpuMeceii. [To naHHbBIM
B.W.[Nanyesa, B.P.Knepa, H.Il.Crpensxosa, 1.8.l0noBuya u gpyrux
MCClIenoBaTe/ieH, B YIVISIX B IIPOMBILUICHHO 3HAYMMBIX KOHUEHTpAaLIM-
x MoryT HakaruiuBarbkesi U, Mo, Be, Ge, Ga, Re, Sc. Bricoxue xoH-
LeHTpaluuu oTMeyvaloresd gna Zn, Cd, As, Cu, Ni, Co, Zr, Y, TR, Th,
T1 v gp. Muorue nurodunecusie sneMeHTsl (U, Th, Zr, Ge) cBsa3aHbl
C 30JIbHOM 4acTbiO yrneM, xanbkodunsHelie aneMeHThl (Cu, Co, Ni,
Cd ¥ ap.) KOHUEHTPUPYIOTCS B cynbduaax, TakKMe 3JEMEHTH Kak Mo,
Be, Ga, Sc HenoCpeACTBEHHO CKAIUTMBAlOTCS B OPraHM4YeCKOM Bellle-
cTBe. B Lies10M oTMedaeTes: npsiMasi KOppensilusl CoepXaHHsd MUKPO-
MPUMECEN C 30JIBHOCTBIO M 0OpaTHas — CO CTerNeHbI0 MeTamopduszMa
YIJICH.

MeXaHU3M KOHUCHTpPAaUMHM MHKPONPHUMECEH B YIISIX BO MHOTOM
He BbiIICHEH. ODOCHOBBIBAIOTCS: COPOLIMOHHBIE MPOLIECChl HA opra-
HHYECKOM BELUECTBE; COOCAXOECHHUE C cyabdHIaMH XKeesa, IeHCTBHE
OKMCIHTEIbHO-BOCCTAHOBUTENbHBIX M KMCJIOTHO-LLUENOYHEIX Oapbe-
poB. EcTb ocHOBaHMS cYMTaTh PYAHBIE KOHLEHTpPALlHH B YIJIAX pe-
3yJIETaTOM HX B3aUMOJCHCTBHSA C NOBEPXHOCTHBIMM M MOA3EMHBIMM
BOJAMM Ha CTaOMAX 3K30JMarcHe3a M KaTareHesa.

Mecmopoxcoenusa zoprovux caanyes. [OprOYMMH CIaHLIAMH CYKMTA-
10T KapOoHaTHbIe, KPEMHUCTLIE WIM IMIMHMUCTHEIE NMOPOABI, CONepXa-
wue 15—40% opranudeckoe BeuiecTBO (KeporeH). OHH SBNFIOTCH
HU3KOKAJIOPHMMHLIM TOIUTMBOM M LIEHHBIM XMMHYECKHM ChipheM. B
HacTosllee BpeMs pa3paboTka TaKMX MECTOPOXIEHMH BeleTcs IVIaB-
HBIM 0Opa3oM B Kurae, Poccuu ¥ Bctonuu, B HeOonplMX ooreMax —
B CLIA, I'epmanun, [l seuyu, Bpasunuu u Uspaune. l'oproyue cnaH-
Lbl MOTYT OBITH TYMYCOBBIMH, CallporeieBbIMU ¥ cMelIaHHBIMU. [Ipo-
MBILUIEHHOE 3HaYyeHHe MMEIOT JIUIIL camnpoleneBrle cnaHubl. ['oplo-
YHe cIaHLbl MHOTHMH MCCICOOBATENsIMM pacCMaTpPUBAaIOTC B KaYyecT-
Be HepTeMarepHHCKHX TOJILL.

THUNMHYHBIMH F€ONOTUYECKMMH YepTaMM MECTOPOXIEHHH roplo-
YHMX CIAHLEB SIBIAIOTCA. CBSI3b C MAaCCOBBIM HAKOIUIEHMEM OCTATKOB
IUTAHKTOHA WIM BOOOpOC/EeH; accolMauyrsa ¢ TIIMHUCTBEIMHM, KPEeMHU-
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CThIMM, KapOOHATHBIMM U POCHATOHOCHBIMU OCANOYHBIMU (hopMa-
UMsIMU;, HEPaBHOMEPHOCTh pacrnpencl/icHUsi BO BPEMCHH, HAIUYHC
reOJIOTHYECKHUX 30X CIaHleoobpa3oBaHHUs; CBA3b C 3aMCAJICHHBIMM
KOHCENWMMEHTALlMOHHBIMHU ONYCKAHUSAMU, OOYCNOBUBIIHUMH ONTH-
MaJIbHBIE CKOPOCTH HAKOMJIEHHS OPraHMYeCcKOro BELICCTBA; TOBbI-
ICHHbIE KOHLEHTPALUHH psaga aneMeHToB-npuMecc (V, Mo, U, Re,
Ge u ap.).

OpraHuyecKoe BELUECTBO MOPKOYMX CNAHLUCR MMEET CeAMMCHTA-
LHOHHYIO TPUPONY, ¥ B OT/IMYHE OT YIJIEH U YITISHOCHBIX TIOPOJ, OHO
HaKarUTMBasoCh Ha AHE O3CPHBIX M MOpcKuX bacceiHoB. [ns ero Ha-
KOTUIEHMS] B TAKUX OONMbUIMX KOHUSHTPALMIX HEOOXOOUMO BBINONHE-
HUe psfa YCNOBUI: 1) BeICOKAsi BMOMPOAYKTUBHOCTD BogoeMa; 2) BoC-
CTAHOBHMTE/ILHBIC YCI0BHS AMarcHe3a, KOTophie 00YCIaBIMBAIOT 3aX0-
POHEHHE OCAXAAKOUICIOCSI OPraHHYECKOro BEUIECTBA U ero hoccunm-
3auui0 (BBIBEAEHME M3 OMOJIOTHYECKOIO KPYroBopoTa); 3) noaaBicH-
HOCTbh X€MOT€HHOM ¥ TEPPUIcHHOW CENUMEHTALMU; 4) 3HAUYUTCIIbHbIC
00beMBbl TAKMX CEAMMEHTO-AHareHeTU4YeCKMX 00CTAHOBOK.

YnaneHHocTh OT obnacteit TeppUIeHHOM CeCAMMEHTALIMYM Npeno-
MpelesIsiCT acCOLHMALMI0 NOpPIOYUX CIAHUEB ¢ KAapOOHATHBIMH M TNH-
HUCTHIMHM ToponaMu. [IpHcyTcTBHE KPEeMHMCTBIX MOpol, 06OraLLcH -
HBIX KEPOTEHOM, MOXET yKasbiBaTh Ha OTMEYEHHBIC BbILIC YCJIOBUS
PE3KOTO MOoJaBIeHHs] 3KOCHCTEM 3a CYET BIMSHUS ByakanusMa. [lo-
BbllIeHHAs POCHATOHOCHOCTD NOPOM, ACCOLMUPYIOLUUX ¢ FOPIOYUMH
CnaHllaM¥, BrioJiHE oOBICHHMMA C MO3UUMI OuoreHHoro dochopuro-
obpasoraHusl.

MecTopoXAeHH s FOPIOYHX CIAHLEB M3BECTHB! B PA3HOBO3PACT-
HbIX TOJILIAX, HAYMHAA C paHHEro nanco3osi. BoaMoxHo oHu GopMu-
POBAJIKChE W B MPOTEPO30E, OAHAKO HE MOIJIM COXPAHMTLCSH U3-3a Me-
TaMopduzma ¥ xarareHesa. MaBecTHo, YTO npu Harpesanuu 6Gonee
150°C oHU TepsIOT canporneneByio cocTapnsiowyo. OCHOBHOE KO-
4YeCTBO roplOYMX ClaHueB obpasoBanoch B KaiHoszoe (55%) u nanco-
30¢ (36%), B MeHblUEH Mepe — B Mc3030e (9%) (YepenoBekuii u ap.,
1993). A.K.MarseeB 1 E.U.CredhaHoBa BELAENSIOT WECTDb MOX HAKO-
TIEHHS] TOPIOYHX ClaHUeB: KeMOPUHCKYIO, OpIOBMK-CHIYPUICKYIO,
NO3NHEACBOHCKO-PaHHEKAMCHHYTOJIBHYIO, NMEPMCKYIO, IOPCKYIO W Na-
JICOTCHOBYIO.

['opioyne crnaHUbl CHAAraloT MJIAcThl MOUIHOCTBIO B HECKOJBKO
MeTpoB. OHH MOINM HAKarUTMBaTLCSA B I€OCHHKIMHATBHOM, OpPOTeH-
HOM M MJIaTQOPMEHHOM IE€OTEKTOHMYCCKMX PEXHMaxX H SBISIOTCH
COCTaBHBIMM YaCTAMM CIAaHUCHOCHBIX BacceltHoB. Hanbonsinee npo-
MBILIEHHOE 3HAYCHWE MMEIOT CJIAHLbI O3CPHOTO NPOMCXOXICH Ul
NEepMCKHX OporeHHbix bacceiiHoB I'punH-Pusep (CIIA) n ®OywyHb
(Kwrait) 1 Mopckux Toniu riathopMEHHOro yexia pckoro Bomx-
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ckoro (Poccust) u opposukckoro IMpubantuiickoro (Poccust u Dero-
HMs1) BacceliHOB. XapaKTepHbl CYOBropHU30HTAIBHOE 3aIeraH e pyOooB-
MCLIAIOLIMX TOMIL ¥ MX HC3HAYHUTENbLHBIC BTOPHUYHBIC U3MCHCHMSL.

[To nawHeiM P.B.leuesoit, H.I1.Epmonaera, B.P.Knepa,
B.®.Henaxosoit, E.M.[lonnasko, B.H.Xononosa, A.3.10noBuua u
APYTHX MUCCNEAOBATC/ICH B rOPIOYUX CNAHLAX XapaKTEePHO HAKOIUICHHE
psila SICMCHTOB (B nopsiake yobiBaHUsl KOHUeHTpauuil): Re, Mo, U,
Se, Te, V, Ni, Ag, Cu, Cd, Bi, Tl, Pb, Zn, TR.

[pennonaraercs, uro Bi, Cd, Te, Ag, Tl, Cu u Pd Hakaniuga-
IOTCSl B CONMPOBOXAAKLUMX IOpPIOYUE CAAHUbI XJOPHAHBIX KOMILICK-
cax, a Re, Ni, V, Mo u Se B 3/1eMEHTO-OpraHUYECKHX KOMIJICKCAX.
[MocneaHssi reoxuMuyeckas accoUMaLUsl pACCMATPUBAETCH B KaYecT-
BE OPTAaHODMJIbHBIX JICMCHTOB HedTel. YpaH B ropioymx ciaHuax

HAaKarMBaJICsl B pe3ynbTaTe ACHCTBHSA BOCCTAHOBMTEILHOIO U COpB-
LIHOHHOTO HapbLepoB.

CEAMMEHTAUMOHHO-JUAI'EHETUYECKHUE KOHUEHTPALIMU
METAJUTOB B YEPHBIX CJIAHLAX

HepHbIe clnaHUbl NMPEACTABASIIOT cOB6OU TEMHBIE NETUTOMOPDh-
HbIC, CJIAHLCBATbIC OCANO4YHBIC NOpPOAbl, OOOrallcHHLIE CeaqMMEHTO-
FTCHHbIM OPraHMYCCKMM BelIeCTBOM. OHM MOIYT OBITh IIMHHUCTBIMM,
KapOOHATHO-TIMHUCTBIMM M TNMUHUCTO-KPEMHUCTHIMU. 10 CBOMM
OCOOCHHOCTAM OHU OJIM3KU rOPIOYMM CNAHLIAM, HO CONEPXAT MEHBb-
LLIeC KOJIMYCCTBO OPraHHUYeCKOro BEILECTBA (Cnpr ot 1 no 10—15%). K
YCPHBIM CJIAHUAM OTHOCATCA: LIYHTU3UTHI (MPOTEPO3OMCKUE YIIepo-
AHCTO-KpeMHHCThIC nopoabl Kapenun); kembpuiickue bauuu xonbsma
[IIBcuMu; AMKTHOHEMOBBIC M TPANTOJNTOBBIE CJHAHLBI PAHHETO Ma-
neo3osi EBpoInbl; fOMaHHKUTEI (YINIEPOAMCTEIE KPeMHUCTO-IITHHHUCTO-
KapOoHaTHbIEe nopoabl nmo3gHero AesoHa [Ipenypanbs); GaKeHOBUTHI
(YIIIepoAMCThie AprUUTHTE] NO3AHEM 10pbl 3anagHoi CubupH); MEHH-
JINTOBbIC CNAHULI (AprAMINUTEI 30UcHa CpenHe A3MM); 3BKCHMHCKUE
dauyu (aHTpONoOreHoBbIE MHMHbI LEHTPaIbHOIM yacT YepHoro mops)
M MHOTHE OpYTHE YINIEPOOMCTBIC OCANOYHBIC MOPOIBI.

B uesnioMm reonoruyeckune ocobeHHOCTH M YCIOBHS 0BpasoBaHus
YEPHBIX CIaHUEB OJIM3KU PACCMOTPEHHBIM BLILE FOPIOYMM CIAHLAM.
Ux ormimyaeT: wMpoKoe, 4acTo perMoOHaNnbHOE pacrpOCTpAHEHHE B
npeacfiax CKIAA4aTeiX M naaTrgopMeHHbIX obnacTeii; Gonee LWUpPOKHUiA
BPEMCHHOM AManasoH pacrpoCcTpaHeHUs, BKIIOYAIOIMii MpoTepo30ii-
CKY1O 3TOXYy HaKOIUICHHs; bosiblieec pacnpoCTpaHEHHWE, CBSI3aHHBIX C
YEPHBLIMM ClIAHUAMW KPEMHMCTBIX TIOpon; Gonbluas cTerneHb MeTa-
Mopdu3Ma NMopoi U OPTAHUYECKOTO BellecTBa; OoNbluas CTeNeHb TeK-
TOHHYECKOH HAPYLWEHHOCTH YEPHOCIAHLIEBLIX TOJILLL.

HekoTopeie 31eMEHTHI B YepHBIX ClaHLaX KOHUEGHTPUPYIOTCH B
NPOMBILINICHHBIX MacwiTabax (MeaMmcrtele cnaHub! IleHTpanbHoit EB-
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ponsl, ypaHoHocHbIe cianubl Yarranyra B CIA, cenen-cepebpo-
BAHAAUEBLIC CA2HIIb] U YIVISPORUCTBIC AONOMUTLI pHdeHcKol popma-
uun ldymadTo Ha ceBepe Kutad M MonMOIEeH-HMKeEJIEBble C IJIaTH-
HOMIAMU CIOMKM 4YEpHBIX CNaHLeB MpoTepo3osi loxHoro Kuras m
ap.). OngHako B GONBIUMHCTBE CNy4acB YEpPHOC/AHLUEeBbIe TOJILM pac-
CMATPMBAIOTCS] B Ka4YeCcTBE KPYTIHBIX MCTOYHMKOB TOJIE3HLIX KOMIIO-
HEHTOB M OMAronpuATHOM pyaoBMELUAIoLIeH cpeabl.

C.I.Hepy4es (1982) u apyruec uccrenoBaTeny CBsI3bIBAIOT MCOXH-
MMYECKHE aHOMAJIMH B YEPHOCNAHLECBLIX TOJLIAX C 3TMOXaMM HHTEH-
CHBHOTO 3HAOTCHHOIO 3KCTANIILIMOHHOIO NOCTYIJICHWS METAIIOB Ha
OHO MOPEW U 03ep W 3apaXeHUss UMM TIOBEPXHOCTHBIX BOJ.

[lo MHeHMIO pafa McchenoBarTesicii THMHYHLIM TPUMEPOM PVA-
HBIX CKOIUIEHHMH, CBH3aHHLIX ¢ YEPHOCJIAHLUCBOH TOJUICH SIBASIIOTCSH
MEOHO-MOIUMETATHICCKHE CcyNbdaTHO-CYIbGHUAHBIE PYObl B TICPM-
CKMX oTyoxeHHsaxX (uexwreiiHe) leuTpansHoit EBponkl (MecTopox-
nenue Mancdenvn B Tepmanuu, [Ipencynerckoe B Ilonpie). Ouu
OTHOCSTCS K TUIY MENMCTBIX CNaHLEB U NPCACTABICHBI MEPreibHO-
MWHKUCTLIM PYAHBIM MJIacTOM MOILHOCTBIO McHee | M. OH 3aneraer
Ha KPACHOLBETHBIX TEPPUICHHBIX NMOPOAAX U NMOKPbIBACTCHA 3BANOPU-
TOBOM TONIUECH.

[loneanpiMu KoMnioHeHTaMmM sBnsiorca Cu, Pb, Zn, Ag ¥ nna-
TUHOMALI. PyaHble Tena fuiacToBbic M B OCHOBHOM 3aNieraioT BHYTPH
Iacta YIrImepoAMCTHIX ClIaHLEeB, 3axXpBaThiBas MOACTHIAKOUIME U TNO-
KpbiBaowme nopoas! (puc. 66). [No naneoreorpaduyecKkuM peKOHCT-
PYKUHWAM YCTAHABNMBACTCSl NPUYPOUCHHOCTh OpYACHCHUs K dauusiM
narydH M rayboKOBOAHBIM THMa 3BKCHHCKMX mporubam. Cyuracres,
YTO OPYACHEHHE (POPMHMPOBANIOChE B CEAHMECHTO-AHArcHC3C W Karare-
He3e.
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Puc. 66. HecornacHoe pacnpejieieHie pyaHOH MHHEPATM3ALMH B MEJIMCTHIX
cnaHuax (mo Menapuy, 1985)
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[TpuiMmepoM pyAHBIX CKOTUIEHHH B COBPEMEHHBIX M aHTPOIIOTE-
HOBBIX AHAJIOrax 4YepHbBIX CHAHLUEE MOTYT CAYXWTh KOHUCHTpallHH
ypaHa W COMYTCTBYIOLIMX METAJIOB B 3BKCHMHCKMX dauusax YepHoOro
Mopsi. B canponeneBoM BELIECTBE 3THX OTNOXEHHH OTMEYCHLl aHO-
MaJIbHOBBICOKME KOHUeHTpauuu Mo, U, V, Cu, Zn, Ni, As, Sb, Se #
Ag, nocTynaBwux U3 Mopckoi Bonwl (I'aBimH u ap., 1988). B coBpe-
MEHHBIX Wax Typeukoro cexropa YepHoro mopd Ha rnyouHax 1000—
2000 M B KIEeTKaX 3eNC€HBLIX U OypbIX Bonopocicii cocpenoToueHo 0Oo-
nce 6 MIH T ypaHa, a ero coacpxanus B 10 000 pa3 Gonbiue, yeM B
Mopckol Boae (JlaH4es,1982).

MECTOPOXIEHHWA KAPBOHATHBIX U KPEMHHUCTDBIX ITOPOL

MecTopoxXacHUsE OUMOTCHHBIX M3BCCTHSIKOB U NOJIOMUTOB SIBJISI-
IOTCH LCHHbIM LIGMEHTHBIM CbIpbeM, MOCKOMbKY OTJUYAIOTCH BCChMA
ONHOPONHBIM MUHEPANbHBLIM cOCTABOM. KpoMe TOro, OHUM UCTONb3Y-
IOTCSl B KA4YeCTBE CTPOMTCIBLHOINO M OONMMLIOBOYHOIO KaMH$, MHUHE-
panbHBIX 100aBOK U yNOOpeHMI B CCILCKOM XO3SICTBE.

Cpeau 6GHOTeHHbLIX KApOOHATHBIX NOPOA BLUACAAIOTCS: CTPOMA-
TOJIHTOBBLIC U OHKOJIMTOBBLIC M3BCCTHSKU U AOJOMHUTBI; OPraHOTeHHO-
JETPUTOBBIC, OPTAHOTCHHBIC UENbHOPAKOBHMHHBIC (PaKyLIeYHUKH) M
OpPraHOTCHHO-0010MOYHbDLIC M3BECTHAKH, MEJ; TNepexoiHble MOpPOAbl
(TTMHHUCTBIC MM JOJIOMUTHCTBLIC XEMOTC€HHO-OMOTreHHbBIE M3BECTHS-
KW); HenUTHOHULMPOBAHHbIC CKOIUVICHUSA pakoBUH (“pakyua”).

BuoreHHple KapboHaTHbIE MOPOAbI HAKATJIMBAJIUCE B YCIOBHUSIX
XOpOLIO NpPOrpeBacMbiX MEJTKOBOAHbIX MOpeH, KOPaANoBbIX ATTOJIOB,
OpaxHonomOBbIX U YCTPHUYHLIX 6aHOK. CONeHOCTh MOPCKUX BOI AOJIXK-
Ha 6b1a 6BITh HOPMAJIBLHOM, a ruapodU3nyYeccKue yecnosus dnaronpu-
STHLIMM JJIS MACCOBOTO Pa3BHUTHSI CKEJICTHBLIX TMJIAHKTOHOICHHBIX M
GCHTOCHBIX OPraHHU3MOB.

MeccropoxneHuss GHOreHHbIX KPCMHMUCTBIX NMOpOA MpEACTaBsIsi~
10T cob0ii onan-KpHCcTOOAIUMTOBLIC CUIMKATHLIC OCal04YHbIec 0bpas3o-
BaHUs. K HUM OTHOCSTCS: AHUATOMUTLI, CIIOXXCHHbIE OCTATKAMM MAaH-
LHMpciH AWATOMOBBLIX BOAOPOC/CH; Tpenena, COCTOALIMe M3 Menb4yau-
WKX rnobyneid onana v XalaleooHa C OCTATKAMM pagHONSIpHH, CIUKYJT
rybok u dopaMuHudep; ONMOKHM, BKIIOYAXOWHE aMOPPHBIE MACCDI
KpeMHE3eMa B CMECH CO CKCIETaMH IMATOMCH, paluomsipdit U ryboK;
CTIOHTOJIMThLI, PAJNUONSIPUTLI M CHUIWKO(MNAre/UIMThI, AHATOMHTOBBIC
Wb,

[TepcyncncHHBIC KPEMHUCTBIC TOpPOABI 00NManajoT BBICOKMMM
cOpOLHMOHHBIMH, GHUNBTPALMOHHEIMHM, 3BYKO- H TCILION30JISLIHOHHbI -
MM, KATANMUTHYECKUMH CBOMCTBAMM, XMMHUYCCKOM CTOMKOCTRIO H ab-
PA3MBHOCTBIO M SIBNSIIOTCS LICHHBIM TOPHOMHAYCTPHANBLHLIM ChIPbCM.

Onan-KpHcToOaANUTOBBIC TIOPOAbl ACCOUMHPYIOT C BYJNKAHOICH-
HBIMHM OOpPa30BAHMAMM ME3030M-KaifHo30McKoro Bo3pacTa. [lo MHe-
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Hu W.B.XBoposol, C.B.Maxkxcumosou, T.A.ABaksiHa ¥ APYTUX
KpEMHEe3eM Jisl OMONpOonYKIIMHY NOCTYINan U3 BYJNKAHH'UECKOro Mernna,
KpEMHCCOAEPKALLIKMX TMAPOTEPM M BLILICJAYMBAJICS H3 BYJIKaHUYC-
cKMX nopon. BaccelHbl ¢ KpeMHECTPOSIUMMH OpraHM3MaMM OTJIMYa-
JIMCh ONMpPEeCHEHHOCThI. O6CTaHOBKM COBPEMEHHOIo OHOreHHOro
KpeMHEHAKOIUICHHS YacTO COBNANAIOT C HAKOMNSHUEM OpPraHUYeCcKo-
ro BellleCTBA W Pachoiaraiorcs: B MENKOBOAHO-MOPCKHX 3aiMBaxX C
NMposABIEHHUEM AKTHBHOTO BYJIKAHM3Ma, B KPAacBbIX YACTAX OKCAHOB,
OKpPauHHBIX MOPSIX, ¥ NMPECHOBOAHBIX O3€pax, OKAUMIISAIOMX CEBEpP-
HBIM NOJNIIOC AHATOMOBO-ITHHHUCTOTO KPEMHEHAKOIUICHUS, 30HaxX arn-
BEJUTMHTA.

I'nasa 13. DnureHeTn4eckKue U OCaX0OYHO-
KaTareHeTHYeCKne MeCTOPOXKAeHUN

MecTOopOoXOeHHUSI 2TOM Ipyniibl CGOPMHPOBaHLl NMOTOKAMM MO-
BCPXHOCTHBIX TPYHTOBBIX M ApPTC3UAHCKMX TOA3CMHBLIX BOA W YTJICBO-
AOPOOHBIX (DMIOMAOCE ¥ HU3KOTCMNEPATYPHbIX FHAPOTCPMAJIbHBIX pac-
TBOPOB Pa3’IMYHOI0 MpPOUCXOXIAeHHs. OHM BKITIOYAIOT MECTOPOXAC-
HUA HedTH, rasa, NMOoA3CMHbBIX BOJ, NOMUMETAUIOB, UC/ICCTHHA, MEOH,
ypaHa, BAaHAO WA, CTPOHLUMS], PEHUs, CeicHa, CKAHAMSA, PCAKHUX 3CMCITb,
cepbl U OPYTHX IOJNE3HBIX UCKOMACMBIX.

OTH MECTOPOXACHHUS HMEIOT ONpeAclsiollee 3KOHOMHYCCKOC
3HAYCHHE B 3Hepretvke U BomocHabxeHuu. [lomMumo 3TOro, bonee
MONOBHHEI MMPOBEIX 3aMacoB CBHHUA U okono 40% LUMHKA CBSI3bIBA-
IOT HMEHHO C TakKMMM MecTopoxaeHus MU (lopxesckuit u ap.,1990).
Crona xe OTHOCSTCS MECTOPOXIACHHS ypaHa, COCTABISIIOLUME OKOJIO
50% mupoBsix 3anacos. [IpuyeM, ypaH ¥ CONMPOBOXOAOILHME €T0 pel-
KHe U pacCessHHbIEC 3NEMECHTbl B GONbLUMHCTBE CIy4YyacB MOIYT ObiTh
NO6LITEl ACLUIEBBIM CHOCOOOM MNOA3eMHOTO BhIllenayuBaHus. [lo-
CKONbKY 0Opa3oBaHue YpaH-peAKOMETAIBHBIX WHQMIBTPALMOHHBIX
MECTOPOXIACHUM CBSI3aHO C TUIACTOBBIM OKHMCICHHMEM, TO OHM pac-
CMOTDPEHB! BhILLIE NMPH ONMMCAHUM 30H OKMCICHUSI PYAHLIX MECTOPOX-
OCHUH.

[TockonpKy paccMaTpUBaeMbic MECTOPOXIACHHMS CONPOBOXAAIOT-
csl BTOPUYHLIM MHHEPANIooOpa30BaHUEM, TO UX YACTO HA3LIBAKOT MU-
reHETUYCCKUMM.

MecTopoXKieH!s, CBA3AHHbIE C PYHTOBBIMH BOJAMM

C nesATeNbHOCTBIO FPYHTOBBIX BOA CBSI3LIBAIOT 0Opa3oBaHME Me-
CTOPOXACHWM MCOM, pEIKMX 3€MENb, YpPaHa, JIErMPOBAHHbLIX Xene3-
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HbIX PyA, MapraHua, O0OKCHUTOB, KaoJIMHA, MarHe3ura, TajlbKa, Mana-
XMTa, OMPIO3B], XPU30IIpasa U APYTHMX MOJNE3HBIX HMCKOMAaeMbIX. Bax-
HOE€ 3HAa4Ye€HHE IPYHTOBBIE BOABI MMEIOT TNMpH GOPMUPOBAHUH 30H
OKHMCNIEHHUS CYNbPUIOHBIX MECTOPOXIOCHHM, TOe MOIYyT obpa3oBaThcs
pyAbl MeoH, KobanbsTa, HUKEN, ypaHa, BaHAAWs U 61aropogHbIX Me-
TamioB. Ocoboe 3HaYeHHEe MMEIOT TIPECHBIE IPYHTOBEIE BOJBI, LIHPO-
KO HMCTIONIb3yeMBIE€ B KAYECTBE MCTOYHUKOB XO3AMCTBEHHO-ITUTLEBOTO
BOOOCHAOXEHUS.

Bo MHOrux yyebHHKax NaHHbIE MECTOPOXIESHHS paccMaTpHyBa-
IOTCS KaK TMepPeoTIOXKEHHEBIe U BMecTe ¢ HH(pWILTPAallMOHHBIMH BKIIIO-
YeHBl B IPYNITY MECTOPOXIEHHH KOpP BBIBETPUBAHMA.

Cpenu coBpeMeHHBIX OacCeliHOB IPYHTOBBIX BOI BbLIENSETCSH
ABa TUNA, CBSAA3aHHBIE C PHIXJIBIMH INPEUMYLLUECTBEHHO KOHTHHEHTAIb-
HbIMH HAKOIUIECHUAMM M TIPUYpPOYEHHEIE K 30HaM TPElLIHHOBATOCTH
KPHCTAINTHYCCKHUX MOPON. AHANOIWYHO CJIeAyeT BBUICAATH M IaNeo-
OaccedHBI TPYHTOBBIX Bol. B mepsoM THne, cornacHo I'.Sl.BoronanoBy
(1982), cneayer BbLOENATH I'PYHTOBBIE BOLBI MEXIYPEYMH, pEYHBIX
NONIHMH, KOHYCOB BbIHOCA, O3€PHBIX U MOPCKMX nensT. C nmosuuuii py-
n000pa3soBaHMSl BAXXHO OTMETHUTh Gonblirve 6acceiHBbl IPYHTOBBIX BO,
NPUHYPOYEHHBIE K KPYITHBIM a/NTIOBHANIbHBIM JONMHAM, HOPMAbHbIM
M cyXxuM (Ha3eMHBIM) OENbTaM M YIJIEHOCHBLIM BIAJMHAM.

Bo BTOpoM THIe rpyHTOBBIX BOA HaMme4yaeTcs nBa noaruna. [lep-
BBIM MPUYPOYEH K CUHKIMHANBHBIM CTPYKTYpaM, CIOXEHHBIM CTpa-
TUPHULUUPOBAHHBIMH KOMIUIEKCAMH TPElLIWHOBATBHIX OCAIO4YHO-METa-
MOpPGOHUYECCKHMX MIH BYJIKAHHUYECKHX IOpol. 3aechk BOOCHOCHBIE KOM-
MAeKchl OXBaTbIBAIOT CyOCOIIaCHBIE 30HBI MEXIUIACTOBOH TPELUMHO-
BaTOCTU. Cpeay HUX BAXHOE 3HAYEHHE HMEIOT KOMIUIEKChl METALIO-
HOCHBIX YEepPHOCNAHLEBLIX TOMI. BTopoii noaTun cBs3aH ¢ y4acTKAMH
MHTCHCUBHOM TPELIMHOBATOCTH, PACIIOJIOKEHHBIMH BHYTPM MacCH-
BOB N'eOXMMUYECKH CIIELIMaIU3HPOBAHHBIX MAarMaTHIYeCKHMX HIIH METa-
MopdHYeCcKHX rnopod. 3aech NMPOHULAEMBIMU OKa3bIBaIOTCH YYACTKM
NPEUMYLISCTBEHHO KPYTONANAIOUIMX TEKTOHUYECKHUX TPELLUH.

[eonormyecKkuMM Irnpu3HaKaMHy pynooOpa3zoBaHHMSI B IPEBHHX
CHCTEeMaX TPYHTOBBIX BOI CleAYET CYHMTATh. CTPaTHPOPMHEIH cyOCco-
INMAacHBIM C HAIUIACTOBAHUEM XapaKTep PYIOHOCHBIX 30H, YTO XapakK-
TEpPHO OJI1 MeOUCThIX cnaHueB LlenTpanbHoi EBponsl; nokanusauus
B Oo4yarax pas’rpy3kKd IPYHTOBBIX BOH, Kak 3T0 oTMme4yaer A.M.Jlypre
(1988); nuH30BHMOHAA B paspese, U3OMETPUYHAS M MONOCOBHAHAS B
rwaHe ¢opMa pyaHBIX Ten U HeOonbLIKe (IepBble NeLIMMETPLI) MOLI-
HOCTHM PYIOHBIX MHTEPBANOB; MPUYPOYSHHOCTDh OPYACHEHUS K CTpaTH-
rpaduyecKMM YPOBHSM KPYIHBIX IIepephIBOB B OCaNKOHAKOIUIEHHH,
YTO OTMEYAeTCd Ha MHOIMX YPaHOBBIX MECTOPOXAEeHUAX ruiato Kono-
pano B CIIIA (puc. 67, 68); crpaTurpagryeckoe MOJOXEHUE Opyne-
HEJIbIX TOPU3OHTOB B OCHOBAaHHHM PErpeCCUBHO NMOCTPOEHHBIX TOJILL,
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Puc. 67. CxeMa cTpOeHHMA PYCJIOBOTO KaHala (pYC/IOBOIO Bpe3a) MecTOpOXIeHUA
ypaHa Xamnu-[xek (no Ix.Pwmiy, 1973).

] — KOHIJIOMepaThl; 2 — aprWwuUIHTL, J — MNMecYyaHWKM; 4 — aIeBpPOJIUTHL, 5 —
OKpeMHEHHEIE YYacTKH; 6 — pyla

BynkaHuveckuii nokpos OB
Mayur-Te#nop Nnawags
C3 lnowane l-._,.. (dbopmauun _._l Hopr-Naryxa
posse-fledk Mopucous He obHaxaeTcs)
. OcHosanne necyaHukos [lakora _Necyannku [xekrain
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Puc. 68. Teonornyeckuii paspes no yuHuu AmGposus-Jleiik — Hopr-JlaryHa
YPaHOBOPYIHOro paitoHa I'paHT Ha mnaro Konopamo a CLIA (no B.E.Boituosy)

YTO UHTEPIIPETHPYETCSA KAK CBA3b PYIAHOIO ITpOLECcCa C HAaYyaloM pe-
TMOHAJIPHEIX NAJICONONHATHH M HauboJiee aKTUBHBIM BONOOOMEHOM;
¢aumnanbHO-POPMALIMOHHBIA KOHTPO/L OPYISHEHHS, BRIPAXKCHHBIH B
NPHYPOYCHHOCTH PYNHBIX 30H K MEeCTaM Pe3KHX JIUTOJOTHYECKHUX Ile-
peXonoB, B KOTOPBIX BEPOATHO IMPOMCXOAWIA CMeHa THAPOIHHaAMUYe-
CKMX M TCOXMMMYECKHX YCIIOBHM; CBA3bk pynooOpasoBaHus ¢ 31I0XaMHU
apuaH3alHMy KJIMMaTa, KOIHa B NMOBEPXHOCTHBIX M I'PDYHTOBBIX BoJax
33 CYCT MCIIApeHHUA HAKAIUIMBAIOTCS B MOBHILUEHHBIX KOHLEHTPALIMSIX
TaKWe 3JIEMEHTH], KaK YpaH, MONMONEH, BAHANHN, MEIb, NOJIMMETAILIEL
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PynoobpaszoBaHue B COBpeMEHHBIX M JpeBHUX HacceifHax IpyH-
TOBBIX BOJ OOBIYHO OTIMYAECTCA HeOONBLIMMH MaclITabaM. DTO CBsl-
3aHO C ABYMSI OTpaHHYMBAIOLUMMH pakTOopaMH — MallbIMM pa3zMepa-
MU FreOXMMHUYECKHX DaphepOB U KOPOTKHM BpeMEHEM NEeHMCTBHA IPYH-
TOBBIX BOO. B reonoru4yeckoM CMBIC/IE IDYHTOBBIE BOIBI SBIISIIOTCS
a(peMEepHBIMH 00Opa3OBaHUIMM.

OnHako Npu 6naronpUSTHOM COYETAHMU psiia NeoJIOTHYEeCKUX
YCJIOBUM I'PYHTOBBIE BOIbI MOTYT GOPMUPOBATh IIPOMBILIUIEHHEBIE ME-
CTOPOXOSHHUS PA3NUYHBIX ITOJIE3HBIX MCKomaeMbIX. [1aBHBEIMH (dak-
TOPaMH TAKOIo pynooOpa3oBaHMs SBISIOTCH. HAIWYHE KPYIIHBIX MC-
TOYHHUKOB IOJIE3HBEIX KOMIIOHEHTOB B O0ONACTH INMTAHHUS TPYHTOBBIX
BOI; pPa3sBUTHE XXApKOIo I'YMMIHOIO KIMMaTa B INpPEIpyIHBIA 3Tal, C
KOTOPBIM CBfAA3AHO HHTEHCHBHOE XMMH4YECKOE BBIBETPHBAHHE I€OXH-
MHYECKM CNIEUHAIM3HPOBAHHBIX KPUCTAJUIMYECKHMX NMOPOA U COOTBET-
CTBYIOLUEE IOCTYIUICHHE OOMBIIMX MAacC IMOJIE3HBIX KOMIIOHEHTOB B
IPYHTOBBIC BOOBI, H apMIM3alUHd BO BpeMs pynooOpa3oBaHHA, ObOy-
CNaBIMBABLICH PacNpOCTPAHEHHUE KOHTPACTHBIX JIAHALIA(DTHO-TEOXH-
MHYECKMX YCJIOBHH; MENJICHHBIE TOJIOXHUTENbHEIE KOHCEOMMEHTALIM -
OHHBIE OBHCKEHHA KPYTIHBIX CTaOMNIBHBEIX O/IOKOB 3eMHOM KOpBI, OI-
penensiBIIMX MOCTOSAHHOE NMOHWXEHUEe YPOBHSA IPYHTOBBIX BOL, COOT-
BETCTBYIOLUEE HapallMBaHUEe OOBEMORB INOCTYIUVIEHHUA TTOJIE3HBIX KOM-
MMOHCHTOB H3 30HBI BhIBETPUBAHUA U OJHUTEILHOE OCUCTBHE INCOXUMHU-
4eCKMX OaphepoB; 3HAYMTENIbHbIi 00bEM TPYHTOBBIX BOH; Gosblnas
IIPOTSDKEHHOCTh M BbICOKAasd KOHTPAacTHOCTb IeOXMMMYECKH Gapnep-
HBIX YCJIOBHH.

[IpuMepoM KpymHOMaclITAOHONO OCanoYHO-AMAreHETHYECKOTO
pynoobpa3zoBaHUA MOTYT CIYXMTbh MEIHBbIE PYAHBIE TENa YIOKAHCKO-
I'o MECTOPOXIEHHA, JIOKANMM30BaHHbIEC B PAHHEINPOTEPO30MCKOM MO-
naccoMaHOM Tonue (puc. 69). 3aeck cornacHeue ¢ BMEWAOLIUMM Oca~
NOYHBIMHM N'OPH30OHTAMM PYAHBIE TENIA, IOBTOPAIOT pa3MELUCHHUE pyKa-
BOB NOABOMHOM YacTH NENBTHl ¥ pacIo/iaralorcd B 3aIMBHO-JIATYHH BIX
oTnoxeHusx (BomonuH u np.,1994).

MecTopoxXnenHs apTre3HaHCKHX OacceiHOB

B apresmaHckux GacceilHax, paclpOCTPaHEHHBIX B OCANOYHOM
yexiae JPeBHUX U 0CODEHHO MONMOABIX INAaTdopM, BEISIBICHB MHOIO-
4YUCJICHHBIE MECTOPOXICHHUA HedTH M rasa, NoA3eMHBIX BOI, METaJ-
JIOHOCHBIX paccoJIOB, ypaHa, peldKHMX M pacCcesHHBIX 3neMeHTOB. C
9TUMM BOJaMHM MHOIrMe MCCIeNOoBaTeNH CBA3BIBAIOT OOpa3zoBaHue
CcTpaTU(POPMHBIX MECTOPOXOCHHI CBHHLA, LIMHKA, MEIH, CTPOHLIMS,
BaHAIUs, CEpbl U Op. '

Cpeny pyoloHOCHBIX OacCeHOB ClIeAyeT BBIACISIThL IBa KpalHMX
TUna. B nepBoM W3 HUX HHCXOOslee NBHXKESHHEe MOA3eMHBIX BOA IPO-
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Puc. 69. I'eonorvyeckas KapTa U paspe3 YIOKAHCKOTO MeCTOPOXKAGHMA MEIM.
ITo P.H.Bonmoguwy w ap., 1994.

I-6 — paHHENMpPOTEPO3OHCKHE OTNOXEHMA: | — NecHaHoO-aprH/UIHTO-
ANEBPOTHTOBBIE OTIONEHHA HAMMHIMHCKOM CBWTHI; 2-5 — ANEBPOIIMTO-TNCCYAHMKOBLIE
OTNOXEHUA BEPXHECAKYKAHCKOH TOACBMTLI: 2 — HalpylHasa Tonuia, 3 — pygoHOCHas
TONMUWA, 4 — POPH3OHT MEIUCTRIX NCCYAHHKOB (@) ¥ pYIHbIe Tena MEeIUCThIX TICCHAHHKOR
(0); 5 — nogpyIHaA TOMLUA; § — MNECHaAHMKOBBIE OTOXKEHHA CPE/IHECAKYKAHCKON TOJICBMTEL
7-8 — naitxu: 7 — rabGpo-auaba3sos, & — naMnpodUpos ¥ KsaplLessx nopdupos, 9 —
pailpbiBHEIE HApYIueHHs; [0 — pYyQOHOCHBIE cTpaTMrpaduyecKkue yporHM (UKbpH B
KpPYXKax);, I] — aneMeHTHI 3WIeTaHMA NMOPOM: HOpMalbHOe (&), onpokuHyToe (0)

MCXONMT M3-3a rumapocraruyeckoro naenenus (puc. 70). Bo sropom
HMEET MECTO BOCXOMsUIee NBUKECHUE HAMMOPHBIX BON, OTXKHUMAIOIIMX-
Cs M3 OCaJlOYHBIX OTJIOXEHUH NPH npeoblafaHuy NUTOCTATUYECKOIO
napneHus (puc. 71). B HexoTtoprix facceiiHax B pasHbIX NOPU3OHTAX
CYLUECTBYIOT 00a THIIA rMApPOAMHAMMYECKUX 0OCTAHOBOK.

COOTBeTCTBEHHO CASAYeT BBIICIHMTH IBa KJIAacca MeCTOPOXIe-
HUH. B nepBeIi BXOAWT pacCMOTPEHHOE BHILLE PEAKOMETAILHO-Ypa-
HOBOE OpYAEHCHHE, JIOKANIM30BAHHOE B 30HAX BBIKJIMHMBAHMS BHYT-
PHMIUIACTOBOIO OKMCIEHHMA. BTOpo# Ki1acc BKIIOYaeT MeCTOPOXICHUS
CTPOHLIMA, MEIM, CBMHILIA, LIMHKA, XeJie3a, BaHaaHus, cepbl, HedTH U
raso-ruIpoOMUHEPaNbHOIO ChIPbS.
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Puc. 70. CxemMa crpoeHus apresuaHckoro HacceitHa MHOWIBTPALMOHHOTO THITA
(no A.M.OBYHHHHUKOBY):

a — oGnacTh NMWTAHMA K CO3NAHUA HAMOPa; 6 — OfVIaCTh pacnpoCTpaHeHHs Hamopa
M MaieHUd TUAPOCTATHYECKONO [aBieHMs; B — ob6nacTe pasrpysaku; | — BOLOHOCHEIE
nopoasl, 2 — BOAOYNOPHBIE MOPOAK, 3 — MBEIOMETPHYECKMIT YPOBEHD, 4 — YPOBEHb
TPYHTOBBIX BOX; A, M H, — rbe3oMeTpHYecKHe HAMOPHI B IEPBOM W BTOPOM CEMEHMSX, m

— MOIIHOCTD apTCIHAHCKOIO BOXOHOCHOTO FOPH30HTA (CTpe/IKaMM NMOoKa3aHo HANpaRieHHe
NBHXEHHS BOJ)

)

Puc. 71. Cxema cTpoeHMsa apTeaMaHcKoro 6acceitHa 2NMM3HOHHOrO THNa (no
A.A.Kapuesy ¢ JOMOMHEHHAMM):

@ — ofviacTh MHTAHMA H CO3TAHUA Haropa,; § — oGNacTH pacnpoCTPaHeHHS HAITopa;
& — 00nacTH pasrpysku; / — BOJIOHOCHEIE TOPOMAEL; 2 — BOAOYMOPHBIE MOPOAB], I —
MOBEPXHOCTHBIE BOOBI 03€pPHOINO MJIH MOPCKOTO OacceltHa; 4 — Nbe3OMeTpHYECKMH
ypoBeHb; H, u H, — neesomerpuyeckue Hanopsl B NMepBOM W CTOPOM CEYEHHMAX; m —

MOUIBHOCTE apTe3HaHCKOI0 BOJOHOCHOTO MOPH3OHTA (CTPe/TKAMM MOKA3AHBI HaITpaBNMeHHA
IBHXKCHHA BOO
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B 31y Kateropuio ob6benUMHAIOTCS pyAHbIE OOBLEKThI, reHEeTHYe-
cKas MpHpoda KOTOPHIX NMUCKYCCHMOHHa. B nureparype MX HasblBaioT
aHareHHble, cTpaTUOpPMHEIE, 2JIM3MOHHEIC, MMAPOreHHO-3KCPHUNLT-
palLlMOHHEBIE U 9K30TeHHO-THApOTepManbHble. K faHHOMY Kiaccy OT-
HeCEeHBI MECTOPOXIEeHUA CTPpaTH(MOPMHEIX Pyl MEIH, CBHHLA, LIMHKA,
ypaHa, BaHalus, Xene3a, CTpOHLMA, Oapusi, cepbl, HedTH, rasa, banb-
HEONIOTHYECKHX BOA, HONOOPOMHBIX M PEAKOMETAIUIBHBIX PACCOJIOB.

JIns paccMaTpHMBacMbIX 0OBEKTOB XapaKTepHbI CAeayIoLIMe Oco-
OEHHOCTH: PACIHONIOXECHHWE BHYTPU KPYTIHBIX OTPULIATENbHBIX CTPYK-
TYp 36MHO¥ KOPBI, BAINOMHEHHBIX MOLUHBIMU (Gonee 1 kM) TommaMu
ocanodHBIX IMOPOX; MPHUCYTCTBHUE B TOJIHBIX paspe3ax INPOAYKTHBHBIX
faccelHOB INayeK 3BAllOPMTOB; HAIM4YHE B paspe3ax IeOXHMHYECKH
CTIELIHAJIMSUPOBAHHEBIX OCANOYHBIX dopMalmMid (METALIOHOCHBIX OH-
TYMUHO3HBIX INMH, KPAaCHOLBETHBIX TCPPUICHHBLIX TOJ, BYJKAHO-
reHHO-OCaJOYHbIX MOPOA M Ap.); JJOKAIH3aUHMs PyA B MOPHUCTLIX NOPH-
30HTaxX IeCYaHHKOB M KapOOHATHBIX MOPOA, PACIOJIOXCHHBLIX BHYTPH
[JIMHUCTBIX WJIM 3BallOPUTOBRIX BOAOHENPOHHLAEMEBIX H 3KPaHUPYIO-
IMX (U1 YI/1IeBOAOPOAOB ¥ MOA3EMHBIX BOM) TOMNLI; HaJIMYUe OPCOIOB
BTOPMYHEBIX MHUHEpPANbHBIX 00pa3oBaHHii, OTpaXalOLIMX pa3BHMTHC
OKMCIIMTENNbHO-BOCCTAHOBUTEJIBHBIX M KMCIOTHO-LIEIOYHBIX TeOXH-
MHYECKHX peakKlMi; pacrojloXeHHUEe B JIOKANBHBIX AHTUKTUHAIAX,
oceBBIX 30HaxX QUIeKCyp, UHBEPCHOHHEBIX NMOMHATHUSX, MECTaXx 3pO3U-
OHHO-CTpaTHrpad@HMYECKUX HECOINIaCHUH, KOTOPBIE MOIJIM CIYXHTb
oyaraMM pasrpy3kKM M JIOBYIUKAMH BOCXONSWMX HedTerasoHOCHBIX
¢bnoMI0B WK PYOOHOCHBIX PacTBOPOB; JIMH30BHAHO-TIIACTOBasA W B
MEHBUIEH Mepe CIOXHAasA XWIbHO-CTONOo0OpasHas dopMa pyIHbLIX
Tel W 3aJIeXeH YIIeBONOpPONOB.

KpynHele JenpecCHMOHHBIC 30HbBI 36MHOM KOPBI, B KOTOPLIX Ha-
KATUTHBAJIMCh MOLLHbIe KOMIUIEKChl OCaZOYHEIX MOpPOA, NPHUHATO Ha-
3pIBaTh 0CANOYHO-NIOPOAHLBIMU 6acceiiHaMu. OHM MMEIOT pa3IMYyHOe
reOTCKTOHHYECKOE IIOJIOKEHME M MPencTaBnsdiorT coboi: CHHEKNM3LI
yexia APeBHUX U MOJOABIX IJIATPOPM; KpaeBhle U MEXIOPHbLIC NMpo-
rubbl; BnaguHel wenbda. [Inomwanu Takux OacCeifHOB COCTABASIOT
OECATKA U COTHM ThICAY KBAaOAPaTHBIX KAIOMETPOB. B MHpe M3BCCTHDLI
MHOTIHE COTHH TaKux bacCelHOB, B KOTOPBIX paclipOCTPaHEeHbl MECTO-
POXOESHHUS NON3EMHBIX BOL, YIJIEBONOPOAOB ¥ pYA.

Mz 600 ocamoyHbix GacceliHOB Ha mopepxHocTH 3emnu B 400
OOHapyXXeHBI TIPOSBNICHHSA HePTU U ra3a, u3 Hux B 160 HalneHs! npo-
MBILJTEHHBIE MECTOPOXIAEHUs yrieBonoponoB ([opxeBCcKUH H
ap.,1990). Beuzensaorcs cnenyiolive pa3sHOBHMIHOCTH HedTerasoHoC-
HbIX BaccelHOB: BHYTpUILIaTQOpMeHHBIe nporubel (Bonro-Ypann-
ckuid, lnenpopo-JoHenxuil 4 np.); Nporubsl KpaeBpIX YacTeH Iar-
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dopM (Cesepo-Kacnuiickoi, 3ananHo-Cubupckoi ¥ Op.); BNIaXUHLI
ApeBHUX rNbI00BLIX rop (Pepranckas, Tamkukckasa U Ap.); Npearop-
Hbl€ W BHYTPEHHHE BIAAWHBI ANBIHUCKHMX TOPHBIX COOPYXEHHUH
(Cpenunit u KOxueit Kacrmuii, Asoso-Kybancxuii, [Ipenkapnarckuii,
CaxanuHCKMI U [p.); SNUKOHTHHeHTalbHbIe wenbdbl (BanTuitckuii,
MekcukaHCcKM# | Op).

B mnardopMeHHEBIX nporubax NperMMylUECTBEHHO paclipocTpa-
HEHBI NAJIE030MCKHME HedTerasoBhle TOJMUIM, B KpaeBLIX Mporubax —
ME3030MCKHEe, BO BMNAAMHaX aJbIIMHCKMX TOPHBIX COOPYXEHUI M Ha
wenbdpe — IaNeoreH-HeoreHoBble. MecropoxaeHus HedTH M rasa
HEpAaBHOMEPHO paclipefieJIeHb! B Nnpeaenax KpYMmHbIX KOHTUHEHTOB H
YKJIaabIBalOTCA B KPYIIHbIC MPOBUMHUMH, OOJacTH M pailoHbl. OTMeya-
eTCs CBSI3b Na30HEMTAHBIX MECTOPOXIOCHUN C TMyOMHHBIMH pHUOTO-
reHHBIMM cTpyKTypaMHu. [1o nanuriM B.B.[lepdwisesa 80% MupoBsIx
3amacoB HedTU M rasa COCpeNoTOYEHO B PM(PTOreHHBIX OCadOYHBIX
bacceliHaX KOHTMHEHTOB, KOHTHHEHTAJILHOTO 1Ienbda ¥ MaTepHUKO-
BOTIO CKJIOHA.

Bo MHOruX ocamoyHo-moponHbIX 6acceiHax HMeeTcs NMpPoCcTpaH-
CTBEHHAas CBsI3b CTPaTUPOPMHBIX PYAHEIX MECTOPOXACSHHUI CO CKOII-
NEHUAMU YTINIEBOAOPONHOIO Chipbsl. CTrpaTdopMHBle PYAHBIE MECTO-
POXIOESHMS pacIioNaraloTcs B KpaeBbIX 4acTaX HedTera3oBwlx Daccel-
HOB MM B MPHUMBIKAOWIKX K HUM aenpeccusax. Mimocrpauued Mo-
XKET CIY>KMTh COOTHOLUEHME HedTerasoBbIX 3aiexe U pyn 6apuTta,
MEeOM, CBMHLA M LIHHKA B No3aHenaneosoickoM bacceitne LenTpans-
Horo KazaxcraHa (puc. 72).

Bonplnye nMUTOCTaTUYECKHE NABJICHHMS OOYCIOBIMBAIOT 00pa3o-
BaHHUE CEAMMEHTOTreHHBIX (QOopMAUMOHHBIX) IMOA3EMHBIX Bon. OHM
MOOMIM3YIOTCS U3 3aXOPOHSIOLIMXCS OCANOYHbBIX OTJIOXESHUH, Npex-
O¢ BCETO M3 YIUTOTHSIOWIMXCH IMIMHMCTHIX Tonwl. BricBoboxnenue ce-
OUMEHTONeHHBIX BOJI IMPOUCXOMUT B YCIIOBUSX KaTareHe3a 0CalO4YHbIX
nopon. Mobunu3oBaHHas BoJa IOCTYTIAET U3 IVIMHHUCTHIX CYLLIECTBEH-
HO YIUIOTHSIOLUUXCS OT/JIOXKEHMH B coIlpHKacaloliuecss ¢ HUMH IOo-
PHUCTBIE MTOPOALI, 06ManalolIne XKeCTKHUM KapKacoM — INeCYaHMKH WIH
ITOpPHCTBIC KapOOoHaTHBIE moponbl. B MOOMIHM30BaHHBIX (BO3POXKIECH-
HbIX) Bomax NMepBOHAYalbHBIH COCTAB MJIOBBIX PACTBOPOB, HACHILIAB-
IUMX OcalKM, CYWIECTBEHHO H3MeHseTca. B 3ToM CBA3M HekoTophie
HCCNeaoBaTeNM IpeaaralT BblIeASITh COOCTBEHHO CEAUMEHTALMOH-
Hble (TaJlaCCOreHHBbIE) U BO3POXIEHHbIE (IMTOreHHEIe) Boabl. nu-
TEJBHOCTD AEATSNBHOCTH 3JIM3MOHHBIX CHCTEM OLICHMBAETCS B ECAT-
KM MUJUTMOHOB JIET.

B 30He HaYanbHOIO KaTareHe3a W3 HacBILUEHHBLIX BONOW TJIMH
BeICBOOOXNaeTcsl peIXIOCBSA3aHHAsd Bojda. [10 pasnuyHbBIM OLIEHKAM M3
YIUTOTHAIOLIMXCS TIHH, NMOTrPYXeHHbIX Ha rnyouny 500 M, orxumaeT-
cad no 80% nonseMHbIx Bon. IIpu mryGokoM katareHese IOCTYHaeT
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Puc. 72. Tuaporeonoruyeckas cxemi GopMUPOBAHHH CTPaTHHOPMHBIX
cyJibOUMAHBIX MecTOpOXAeHHH (Ha npuMepe LeHTpanbHOTO KasaxcTauna) (1o
N.W.TopxepcKoMy H JIp.):

! — nopoibl dyHmaMeHTa: 2 — BOJNONPOHHILACMbBIC TEPPHITHHLIC OTIOXKCHHA
(LeCHaNMKKM, KOHINOMEPATHI), J — BOMAOYNOPHBIC INTAHHCTHIC CITAHILBL WUICBPOJIMTLL,
ApIWUIHTBI, 4 — H3BECTHAKM W JIOJIOMUTHI, 5 — ODITHFCHCTHUCCKHE JIOJIOMHTDI, 6 —
CONEHOCHbIE BOAOYNOPHbIE OTNOXKEHNS; 7 — GapHTOBBIE PY/IbL; & — CBHHILOBO- [IMHKOBLIC
pYIbI; 9 — MeIMCTBIE NecHaHMKH; [0 — nedTerasonble 3wiekH; // — pasioMbi 12 —
HanpaBpneHuda OBHXeHUA cNnabOMMHEpPANM3OBAHHBIX A30THO-KHCHOPOAINDLIX
FHIPOKAPGOHATHBIX CYAbMATHLIX W CCPOBOLOPOLHO-TUIIPOCYIIbHIHMX BOJL [} —
Hanpap/icHWA ABHXKeNMd YINICBOAOPONHLIX PYAOOOpPA3YIdIHX PACCOIOB ITOACOMCHBIX
TOPM3OHTOB Naneo3os. NMaporeosioruieckue JTaKU: [ — HAJICONICBOH, ] — mexcosichoi,
[I] — HWKHWA nojiconeBoH

MpOYHO CBSI3aHHAs M NerMapaTauMoHHas sosa. [Mocneanss MoOUIu-
3yeTCsl B pesy/ibTaTe JerHApaTaliy NIMHHCTBIX MUHCPAJIOB (nepexona
MOHTMOPH/IJIOHUTA B T’MAPOCNIONY, MOAWMUKALUNWK TMAPOCION, 3aMC-~
LIEHHS THOPOCIION XJIOPUTOM).

B 30Hax MHTEHCHMBHOIO KaTarcHesa Ha rnybuHax OoJice ABYX
KWIOMETPOB U3 PACCESIHHOINO OPraHMYecKOoro BELUCCTBA W MIIMH Mo-
MUMO BOJHBIX PACTBOPOB NeHEPHPYIOTCsI pa3HooOpasHbie rasbl (yric-
KMCJIbIi, RONOPO/, CEPOBOAOPOM, YITIEBOAOPOABI) U KpeMHeseM. Ecau
B pazpe3ax NMPHCYTCTBYIOT FOPKOYUC CAaHLbI M MOPOAb], OOOTALICHHDIE
CCAMMEHTOTCHHLIM OPTAHUYCCKMM BCLICCTBOM B Konmuyeerse C 2> 1%,
TO NMPU UX KaTarcHesc Ha rmyOMHax oT 2 4o 6 KM COMMACHO NMpCACTil-
JIEHWSIM MHOTHX IrcoJIOroB reHepupyeTtest HedTh U ras. Takue oTioXe-
HHUS Ha3bIBAIOT HePpTeMATEePUHCKUMH.

CTteneHb MHTCHCHUBHOCTH KaTANcHE3a OCANOMHbIX MOpOL 3aBH-
cut oT psina npuunuH (JlykesiHosa, 1995, Xonogos, 1988 u ap.): Mom-
HOCTH BbIIUEEXALUMX TONW U IMyOUHbI UX NMOrPYXKCHUS, HHTCHCHUB-
HOCTH TEKTOHMWYECKOTO OABJICHWSI; MTCOXUMUYECKOW U (PHU3UKO-MEXa-
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HUYECKOH HEONHOPOAHOCTH pa3pe30B; HEOOHOPOIHOCTH PEerHOHalb-
HOIo TEIJIOBONO MOJS 36MHOM KOPHI.

Kak rnpaBusio, ceIMMCHTAUMOHHbIE BOALI SBIAIOTCS MUHEpaH-
30BAHHBIMH, TIOCKOJILKY 3aXOPOHEHHIO MOJABEPraioTcsi IMaBHBIM 00-
pa3’oOM MOPCKHUE OTJIOXEHMS. B coBpeMeHHbIX HedpTera3oHOCHBIX Oac-
ceHHAaX BBIACNSIOT ABa TUNa GOpMALMOHHBIX BOM: LuenovHLle cnabo
MMHEPAJIM30BaHHbIe BoAbl M cyabple pacconsl (o 50—80 r/m) Ha-
TPUEBOIO TUIIA, XapaKTepHble A1 MOPCKUX TOJIIL, HAKarUIHBaBLIMXCS
B YCJIOBHSIX C HOpMaJbHOM COJICHOCTBIO, KMCJIbIE KpEIKHE paccoJibl
(250—600 r/n) KanpLUHEBOrO THIA, CONMPOBOXIAIOLIHE 3aJIEXH 3BarNo-
putoB. Ob0a THNa NMOA3€MHEIX BOL CONEPXAaT MNOBBILUEHHBIC KOHLICH-
TpaUMM Pa3NIMyYHbIX TA30B U METALIOB U MOIYT OBITh TCPMANIbHbLIMH.
Temnepatypnsl ux B rardopMeHHbIX obnactax pocturalr 150—
200°C.

MuHepaTu3oBaHHBIE BOAbl M paccolibl SBISIOTCA XOPOLIHMMH
pacTBOPUTEIAMU IOJ1sI MHOTHX 3JIEMEHTOB (XeJie3a, MapraHua, HUKe-
s, MEOM, CBUHLA, UAHKA, CTPOHUMS, JINTHs, Le3Usl, 30J10Ta, cepebpa
M Ap.). DKCNEepUMMEHTANBHO NOKAa3aHO BhILUEIAYMBAHHUC XNOPHUAHBIMH
paccollaMy M3 TJIMH XaTbKOGWIbHBIX 37eMeHTOB. MHTepecHo oTMe-
TUTD, YTO METAJUIOHOCHBIE XJIOPUOHbIC TEPMalbHbIC PpAcCOonbl, BCTPe-
yeHble Ha IyO6HHaX 3—5 KM B apTe3naHcKux facceitHax, OnM3Ky run-
POTCPMATILHBIM PAacTBOPaM COBPEMEHHBIX BYJIKAaHMYECKMX obyacTeH
(Backos, Cypukos, 1990).

B cnyyae HakoruieHMsi OOJBLIMX Macc MOHTMOPHM/UIOHHUTOBBIX
[MUH B APUOHBIX VCJIOBUSAX W B OKMCIUTENIbHOM KOHTHHEHTAbHOM
obCTaHOBKe, BBICBODOXIOABLIMECS PACTBOPblI MOIJIM OBITH OKMCIM-
TeNbHBIMHU (MO psAOY 3JIEMEHTOB, B YAaCTHOCTM MENH), TIPCCHBIMH M
ruapokapboHaTHBIMU. Takue BOABI HOJDKHEI ObUIH ONMPECHATh MHUHC-
paJIu30BaHHbIE 3aXOPOHEHHbIE BOABI, YTO CIMOCOOCTBOBANIO PacTBOPE-
HMIO U TiepeHocy psina MukpoanemenTos (J, B, Br, F, As, U, Sb u Hg).

B 30Hax riybokoro KarareHesa M razoHedTeobpasoBaHUs MOTIH
dbopMHUpOBaAThCS paccosibl, O0OrauleHHbIC MeTal/I-OPTraHHYCCKUMHM
COENMHEeHMUSIMHA. TaxK HanpMMep, U3BECTHHl XOPOLIO pacTBOpPHMBIC
ypaH- M 30JIOTOTYMUHOBBIC KOMIUIEKCHI, METAUI-XCJIATHBIC, YIJICBO-
AOPOAHO-TA30PTYTHbIE COEAMHEHUd M Ip. B MecTax MHTEHCHBHOTO
oxucaeHud, nepenaga pH, cHUXeHUs JaBICHUA M TEMIIEpaTyphbl OHH
MOTYT pacrniafaTbcd M dopmMuposaTh GUTYMHO-METAUIMYECKOE OpYae-
HeHue. [IIMpOKO U3BECTHBI YpaHO-OUTYMHbIE PYAbl, BAHAAUCHOCHEIC
6UTYMBI, 30JI0TOCOAEPXKalllee KEPOreHONoq00HOe OpraHWYecKoe BC-
wecTBo. B 6urymax orMeueHsl KoHueHTpauuu U, Mo, V, Cr, Hg, Se,
Pb, As, Cu, Ni, TR, xpynHbie CKOTUIEHUS TalleHUTa, cayiepura, Map-
KasuTa ¥ KuHOBapH. [N psAla ypaHOHOCHBIX BUTYMOB OOOCHOBLIBA-
eTCS MX NPOUCXOXIECHUE U3 eNMHOM SMYILCHOHHOM QIIOUIHOM CUC-
TeMpbl THIpoTepManbHoro Tuna ([lerrkos,1989).
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B mpaxTuke reojormyeckux pabor nopoas! ¢ BBICOKONW NMPOHU-
aeMOCTBIO Ha3bIBAIOT KOJUICKTOpaMH. YacTo NMpOHMLAEMOCTbh TAKHX
[IOpOJ MpennojiaraeTcss B MOMEHTEHI pynoodOpazoBaHusi. B nocneayio-
IIHUEe NMEepUOoNbl MOPR! 3aNMOMHAIOTC PYAHBIMM M CONYTCTBYIOLIHMMHU
MUHEpalaMH M II0poJa MOXET MOTEePsiTh CBOM (PMIbTPALIMOHHBIC CITIO-
COOHOCTH.

[To NMpOMCXOXNEHHIO BBLIENSAETCSI YeThIpe THUNa GHWIbTPALIMOH-
HbIX HeonHopoaHocTel nopon (Kamienko, 1983): 1) nuronoro-dauu-
ANBPHEIN; 2) najeorunepreHHo-AcHYIAIMOHHBIN; 3) KOHCONMUAALMOH -
HBIM (MuTodUKAUHOHHBIN); 4) TeKroHUM4YecKHi. Kak npasuno, B reo-
JIOTHYECKMX TeJlaX NMpOosSBNeHbl pa3sHble HEONHOPOMHOCTH C npeobna-
NlaHWeM Kakoii-To omHo#. HaubGonee mmpoko pacrnpocTpaHeH IMep-
BbIH THII.

B ynpolneHHOM BapMaHTE Cpely KOJUICKTOpOB HedTH, rasa H
MOA3EMHBIX BOJ BBUISNSICTCA TPH TPYIINLI: IVIACTOBO-MOPOBLIC, TPE-
I{HHHO-IUIACTOBLIE H TpewHrHHble. Haubonee pacnpoctpaHeHbl 00-
pa30BaHHMA NEPBOM Ipynnbl, NPEeNcTaBIICHHbIC NNECKaMy M NecYaH MKa-
MH aJUTIOBHANBHOTO, AEJBTOBOTO M 6apOBOT0O MPOUCXOXOEHUA a TaK-
Xe& OpraHOTeHHBLIMM U3BECTHSKAMHU M NOJIOMMTAMM, BKIIOYasi pHdo-
Bbl€ NMOPOALI. TpellHHHO-IUIACTOBLIE KOJUICKTOpAa NPEACTABICHE] Kap-
CTOBAHHBLIMM, JONOMHUTU3SHMPOBAHHAIMM M TPELIWHOBATHIMH U3BCCTHS -
KaMH. TpelUMHHBIE KOJIEKTOpa MOTYT ObITh KIHBaXHPOBaHHLIMHU
CHJIBHO MTUTHGHUMPOBAHHLIMH 0CANOYHBIMH NTOPOAAMM, KPEMHMUCTBI-
MM aprWUIMTAMH U INIMHAMH M JaXe KPUCTAJUIMYECKMMM MarMaTu4e-
CKMMHU TToponaMH (rpaHuTamy, 3ddy3uBaMu). YKazaHHbIE NIPOHMLIAC-
MbIe 00pa3oBaHHMA MOIYT BMELUATh HE TOJNBKO rasodaioHIHbIE CKOII-
JIeHMs, HO M pPYAHBIEe 3aJIEXH.

B GonplivHCTBEe Cy4YaeB NMOPUCTOCTE NMOPON ABIAETCH NEPBUY-
HOH M OOycClOB/IeHa MX CEAMMEHTAIIMOHHO-IHAreHeTHYECKHMMH (M-
‘onoro-gauranbHEIMK) ycraoBusaAMM. Hanpumep, 3To O4eBMOHO A
JMPOBBLIX dalMii M3BECTHAKOB, 0Opa3oBaHHBIX KOpPa/UIOBHIMH aATOJ-
TaMM, WIM XOpO1lll0 COPTUPOBaHHEIX 6GApPOBEIX, PYC/IOBBIX WIHU AENETO-
BREIX IIECYaHHMKOB. B psame ciydyaeB MMeeT MeCTO BTOPHYHAS ITOPHC-
TOCTh, CBSI3aHHAS C YCIIOBHMSIMU BbILUECTAaYUBAHHSA VIUIOTHEHHBIX HE-
NMpoHHLaeMeIX riopod. IIpyMepamMy TaKo¥ NMOPUCTOCTH MOTYT CIYKHUTh
30HBI KapCTOBaHMS KapOOHATHEIX NOpo. (TIaJleOrunepreHHo-AcHyna-
LMOHHBIE) MM JNONOMHMTHIMPOBAHHHBIC (TMTOMUKALMOHHBIE) W3-
BECTHAKH. YCTAHOBIEHO, YTO TIPHM BTOPMYHOM NOJIOMUTH3ALIUM M3-
BECTHAKOB TOPHCTOCTH Nopol yeBenuuusaercsa no 10 % u 6onee.

[IpuMepoM nNOKanu3aUMH NOJIMMETAIUVIMYECKHX PYA B JHMH3aX
MIOPUCTBIX PH@POBBIX H BTOPHYHBIX NOJIOMUTOB MOJXET CIYXHUThL MeC-
cropoxneHue pynHoro paiioHa [laint-Iloiinr B Kanane. 3nece py-
AOBMELUAIOLIMMM SIBIAIOTCS KABEPHO3HBIE U BHICOKOTIOPHCTHIE AOMO-
MUThI XXMBETCKOTO Bo3pacTa. [Ipennonaraercs, 4ro B HUX NOCTYIIANHU
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XNOPUIHBIC META/UIOHOCHBIE PacTBOPHI MO KPYTOTAJAlOLIMM 30HAM
PasJIOMOB M3 HIDKeJIeXKalle 3BaroOpHTOBOM TOJIIH.

ABNCHHA pacTBOPEHHS U BbIUICTAYMBAHUS OTACIbHLIX TOPU3OH-
TOB B OCafOYHO-NMOPOAHBIX HacceifHaX, TaK Xe KaK OpeOoNkl BTOPHY-
HOIO MUHEpanoobpa3oOBaHUA CBUACTENBCTBYIOT O AEATENBHOCTH MNOI-
3cMHBIX Bol. B paccMarpuBaeMbIX IMApPONMHAMHYECKMX CHCTEMaXx
BOCXOOsILUME MOTOKH MOA3EMHbIX BOA MOTYT ObITh arpeCcCHBHBIMH IO
OTHOLUCHHUIO K BMELIAIOLIMM MX NMPOHMUaeMbiM mopomaM. Bo Bme-
LIAKOLIMX MOpoaax YyacTO BCTPEUYAIOTCSA OTYSTIMBLIC OPEOJIbl SMTUIeHE -
THYCCKMX 0Opa3soBaHHM: NOJNOMUTH3AUWH, OUTYMOIPOSBICHMM, OC-
BCTJICHHMS, MMAPOCHIOAM3AUMH, MUPUTHU3ALUM, OTHIICOBAHUS, XJIOPH-
TH3aUMM, OKBapLEeBaHUd, OOJOMHUTH3ALUHMK 1 ap. OHM OoTpaxalor. U3-
MCHEHHUSI KUCNOTHO-LUCNOYHBIX ¥ OKHCIHMTEIbHO-BOCCTAHOBUTEb-
HbIX YCIIOBUH. XapaKTCPHB! HU3KHE TEMIICPATYPhl BTOPHYHOIO MMHe-
panoofpa3oBaHM4.

[lepeurcncHHbBIC MHHEPATBHBIC ACCOLMALIMM MOTYT 06pa30oBaTh-
Csl B pe3ynbTare NMPOHMKHOBCHHS 3KCPHUALTPALMOHHBLIX NMOTOKOB B
PCAKUMOHHELIE Cpelbl, MpeacTaBleHHbIC ABYMA THNIaMH 00pa3zoBaHU:
1) moponamu, comepxKalllMMKH AKTHBHO B3aMMOAEMCTBYIOLUME C TOZ-
3CMHBIMH BOJAMH MMWHEpaJibl, OPTAHUYECKOE BElECTBO M IMOPOBBIC
PacTBOPbBI; 2) MOA3EMHBIMK HATIOPHBIMM BOJAMM OTIMYHOIO IEOXM-
MUYyeckoro cocrapa. [IpuMepomM pynoobpazoBaHus repBOro TUNa Mo-
XCT CHYXHUTh KPUCTANAM3AUMA BTOPHYHOIO LENECTHHA NPU B3aHMO-
ACHUCTBHM XJIOPUAHBLIX CTPOHUUEHOCHBIX PacCcoJiOB ¢ THICOHOCHbIMH
TPELWHOBATEIMHM JonoMuTaMy. [Toxoxuit MexaHu3M npennonaraercs
ansi obpazoBaHMsl caMOpPONHOM cepbl. B 3TOM ciy4ae Gorareie cepo-
BOAOPOMAOM BOAbI, BCTPEYasi HA CBOEM IYTH I'MIICOHOCHYIO KapOoHaT-
HYIO Iopoay, B pe3ybTaTe CHOXHBIX OHOXMMHYECKHX MPOLECCOB MO-
ryr obpas3oBaTh 3a/IeXKH CaMOPOAHOM CepHl.

[IpumepoM pynoobpa3oBaHHUs IO BTOPOMY MEXaHH3MY MOIYT
CIAYXMTDh peakuMu oOpa3oBaHus raJcHUT-CchanepUTOBBIX HIH MEIHO-
CyNbOUOHBIX PYA, CHOPMHPOBAHHBIX B PE3yNbTATe B3aUMONEHCTBUS
PYOOHOCHBIX XJIOPHMAHBIX PaccofioB U cepoBolopoiHbIX Bon. Cospe-
MCHHOE pynoo6pa3oBaHME TAKOTO poJa M3BECTHO HA IONYOCTPOBE
Yeneken B BocrouHoMm Ilpukacnuu. 3pech Ha MECTOPOXOECHHM MO-
AOOPOMHBIX BOI, JIOKAJIHM3OBAHHBIX B HEOIMCHOBOM KpacHOLBETHOH
TEPPUICHHOM TOJNILE, B 3KCIUTYAaTALIMOHHBIX CKBAXXHHAX NPOHCXOJHUT
B3aUMOJCUCTBHE HMXHUX METAUIOHOCHBIX XJIOPMIHBIX pacCojioB C
pacroJIOXXeHHBIMH BBILLIE CEPOBOJOPOACOACPXALMMH TOA3EMHBIMH
BonaMu. B pesynbrare oTnararrca pasHooOpasHble cynbduabl. Me-
TAJJIOHOCHBIE paccoJibl MOMHUMO BEICOKMX KOHLeHTpauuil J u Br 06o-
raiwieHs! B, Sr, Pb, Cu, Zn, Cd u T1 (JIebenes, 1975). [1pennonaraer-
Csl, YTO OHH TIOCTYTIAJH TIO TPEIUHWHHBIM KOJUIEKTOpPAM M3 HHXHHX
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Puc. 73. N'unporeonoruyeckast cxeMa (popMHpOBAHHA METAUUIOHOCHLIX paccoiion
Yenekenckou BopoHaropHoi cHcreMbl (o J.H.lopxesckoMy M jap.).

3oHbl BoA: [ — IpyHTOBBIX criaboconensix (2-10 r/n); 2 — myBoOKMX TepMatbHbIX
costeHbX (20-45 r/n) uwenoyHoro XopHAHO-THApOKapbOHATHOrO THMA C MOBBLILEHHBIM
COllepXaHHeM PYOHBIX 3/ICMEHTOB; J — TEPMAIbHBIX BBICOKOHAMOPHBIX KHCIIBIX
MeTAIUTOHOCHRIX paccoJiob (220-280 /) yrinesodopoIHONO HATPHERO- KATLLUEBOTO THIIA;
4 — NporHo3MpyeMas 30Ha NOJCONEBLIX KPCIIKHX BLICOKOTEPMAIIBHLIX, YIJIEBO/IOPO/IHBIX,
KaJ1blIMCBO-HATPHEBLIX METAUIOHOCHBIX pacconos (280-400 /1) Me3030HMCKOIO Jraxka; 3
— IMIMHMCTAS BONOYINMOpPHAasA Toniua; & — coJleHOCHas BOJOynopHasa Toaua, 7 —
3KCIUTYyaTHpyeMble HedTAHLIE 3aNeXH; § — NMPOTHO3HPYEMEBIE HeTAHBIE 3alCKH; 9 —
30HbI BO/TOBEIBONAIIMX PANTOMOB; [ — HaIpaBneH He ABMXKCHHS METAUIOHOCHBIX paccolioB

MOACONICBBIX TOPU3OHTOB, a CEPOBONOPOA — M3 BhILUEAEXKAIUX HED-
Tera30HOCHBIX 0OpasoBaHMii (puc. 73).

JpyruM npuMepoM sBisieTcs Moaeib 06pazoBaHusl cyILMUIHBIX
pya IKe3Ka3raHCKOrNo MECTOPOXISHMS MEIMCTLIX NecYaHUKOB (puc.
74). 3peck nipepnojiaraercs pynoodpa3zoBaHHe Ha KOHTAKTC BOCXOMNS -
1MX cynbdaTHO-XJIOPHAHBIX MHHEPANM30BAHHBIX BOM, IEPEHOCHB-
IUKMX MEOb W CONMYTCTBYIOLUME KOMITOHEHTHI (MonubaeH, peHUH, ce-
pebpo, CBHHEL M LUMHK) MO NPOHHULIAEMBIM TOPU30HTAM ITECYAHUKOB,
¥ CepOBOAOPOACOAEPXKALUMUX BO/.

Ans paccMaTpuBaeMBbIX MECTOPOXIACHHUH XapaKTepHa JloKalH3a-
LI{ B pa3sNM4YHBIX INeoJIOTHYECKMX CTPYKTYpax, OCIOXHSIOLMX oca-
NOYHO-TIOponHbIe GacceitHbl. Cpeny HUX BBIOCNSIOTCSA ABE IPYTINbI
CTPYKTYPHBIE M aCTPYKTYpPHbI€, KOTOPBIE YACTO BCTPEYAIOTCHd COBME-
ctHo. Hanbonee pacnpocTpaHCHB! CTPYKTYPHbBIC JIOBYIUKH aHTHKIIHM-~
HaJIBHOTO THNA (KpaeBble YACTH CHMHEKIHM3, OpaxMaHTHUKIHHAIH, Y4a-
CTKM TIEpUKIIMHANeH, Balbl U GleKcyphl).
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Puc. 75. TlooXeHHe MECTOPOXIEHH I MEIMCTBIX 116CYAHUKOB [DKE3KA3TAHCKOTO
pajtoHa M MX pyaHad MMHEpanbHad 30HAbHOCTD (no Y.A.AcaHatMeBy M JIp.).

] — necyaHo-kapGoHaTible MOPOJIbI BH3IC H HAMOpa; 2 — OTIIOXCHHUHA
TACKYIYKCKOMH CBHTBI; J — cepble pYJOHOCHRIC ITECHAHHKH pai MyHJIOBCKOINO TOPU30HTA
(cnoit 11-3); 4 — Gypble W KpacHOBaTO-Oypbie Ge3py/lHbIC IICCHAHHUKH PaHMYH/IOBCKOTO
FOPH3OHTA, 5-6 — IPAHKILBl UIMEHCHMA OKPICKH MTECHAHHKOB: 5 — yCTaHOWICHHBIE, 6 —
iipeariosaraeMele; 7 — PYAHBIE 3LTCKH; £ — BBIXO/A Ha TNMOBEPXHOCTL Jiexayero Ooka
[eCHAHUKOB paiMyH/IOBCKOIO FOPH3OHTA; 9 — IPaHMLBl PY/IHBIX MHHCPWIBHBIX 30H, 10
— panpapienus nageHua nopoi; I-II1 — pylnHbie MAHCPATBHEBIC 3O0HBL. Il — ¢
npeoGialaHMeM XATHKOIIMPHUTA M TUIEHWTA, HA OTAC/BHBIX YYacTKax — nupur; Il —
cylecTBeHHO OOPHHUTOBLIX Py, MCCTAMM TASIEHHTOBBRIX, [1] — npeoGnajanHd XaTbKO3UHA

[IpuMepoM TIEpBOM TPYMMbl MOTYT CHYXHTh MCCTOPOXKACHHA
MEOUCTBIX TMECYaHWKOB B MEPMKIMHANIH H (PIICKCYPHDIX u3rubax
KpblibeB KEHTMPCKOM aHTHKIMHAJM, OCNOXHSIOWCH JIxe3kasraH-
cKkuil nosaHenaneosoMckuil nporu6 (puc. 75). B aHTMKIMHATBHBIX
CTPYKTYpaX JIOKATM30BaHb! TJIACTOBBIC Teja MOTHMETANIHYCCKUX PYX
B aMEHCKMX AOJOMMTaX pyaHOro moss MupralumcaiCKoro MecTo-
poxnenus B xp. Bonbwoi Kaparay (Kasaxcran) (puc. 76).

JIns 3TO# TpymNnbl XapaKTepHO COYETAHHUE AHTHKIWHAIbHBIX
CTPYKTYD C pasnoMHbIMH. IMEIOT MECTO pasHiHbIE Pa3phIBHBIC Ha-
pYLUEHHS: OTHOCHUTENIBHO KPYNHbIC KpYyTonalaiolne cbpoco-caBUTO-
BHIE C AMIUVIMTYAIAMM CMCLICHHS B ACCATKM METPOB; 30HLI MCJIKOH Tpe-
LLIMHOBATOCTH, CBA3AHHDIC C MEXILIACTOBBLIMH HApYLUCHUAMHU U 3aM-
KOBBIMM YaCTSIMM CKIAN0K. XapaKTepHO KOHCCAUMEHTaALUMOHHOC NpO-
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Puc. 76. CxeMaTHuecKast TeosIorMYecKas KapTa W paspe3 MupramMmcaickoro
rosi (no Y. A.AcaHanMeBy M Ip.).

] — Me30KalHO3I0HCKMEe OTNOXKEHUA; 2 — HIWKHEKAMEHHOYIO/IbHBIC OTIOXEHHA
(TI0/IOCYATHL, BTOPOi M MEpBbIi NepeMeXaloUIMecs, HCKPUCThIN, 6a3IbHBIH TOPHIOHTEI),
3 — daMeHCKHe OTNIONKEHUA (BepXHHI NEHTOUYHBIH, BEpXHHH KOMKOBATBIN, TUTHTYATRIH,
CpelHHIi KOMKOBATEII NOPH3OHTRI); 4 — BTOPOH JIEHTOUHBIH (PYAHBIH NOPU3OHT); 5-6 —
FOPM30HTBI DAMEHCKHX OTIOXCHMI: 5 — AYCHCTHIH, HIKHMH NEHTOUHBIA, HMXKHMH
KOMKOBaTBIM, JIOJIOMUTOBbIH, MepeXxoiHblH TOPU3OHTHI, 6§ — APTrHJUIMTOBBIH, 7 —
pasphiBHBIE HADYLIEHUA

SIBNMEGHUE Pa3ioMOB, a TAKKEe UX CKPBITHIH 3aTyXalOLUHH K TIOBEPXHO-
CTH Xapaxkrep.

Bropoii THN onpeaensiercsi HaMYUEM 30H 3PO3UOHHO-CTpaTH-
rpadpMUYECKHX HECOINacHh M JIMTOJOMYECKHUX JIOBYLWIEK — Y4acTKOB
pAcIpOCTPAaHEHUsI TIPOHMLAEMBIX TEOJIOTMYECKHMX Tel BHYTPH PIIIOM-
goymopoB. [IpumMepamMu Takoro pymOKOHTPOJS MOTYT ObITE OTMEYCH -
Hble BbIlHe MecTopoxiaeHus KaHansl u raleHUT-canepuToBbic pya-
Hble Tena pyaHoro padiona Muccypu (CIIA). B mocneaHeM oTMeva-
eTcs Koppesalus BepTHKANILHOIO pasMaxa OpyAeHEHUs C YUCIOM ne-
PEPLIBOB B OCaAKOHAKOIUICHUH.

[MonobHbIe reooriyecKye CTPYKTYPhl B He(TEra30BbIX paiOHAaX
KOHTPOJIMPYIOT TIOJIOXKEGHUE 3alleXXeH YITIEBOAOPOXOB, H MNONY4HHJIH
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Ha3BaHMA CTPYKTYPHEBIX U JIMTOJOTMYECKHUX JoByluek (puc. 77). Cpe-
AM HUX Haubonee YyacTo BCTPeYarTcsl aHTUKIWHAIBHBIE JIOBYIIKHM.
Kak cTpyKTypHbi€¢, T2K H JJHTONOTHYSCKHUE OOCTAaHOBKH JIOKAIH-
3allMM MECTOPOXICHMH NpeaCTaBIAIOT cCODOM JIoKaNbHbIe O4Yarv pas-
IPY3KM 3JTM3MOHHBIX apTe3HaHCKuX OacceifHOB. B psie cOBpeMEHHbIX
ra3oHedTAHBIX paHOHOB TaKMe O4Yaru pasrpy3kKu ycTaHapJIMBaloOTCs Mo

NNACTOBGIE

+ -+ +
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Puc. 77. T'eonoruyeckue CTPYKTYPBl I'a3zoHedTAMBIX MECTODOXICHHH, MO
H1.0.Bpony (CMmupHos, 1989).

IInacTroBbie: | — CBOHOBhIE 3aNMeXH (A — rpA3eBOH By/IKaH), 2 — TEKTOHUYECKH
SKpaHWPOBaHHBIE 3anexu; J — cTpaTHrpadHyecKu BKPaHMPOBAHHEIE 3a/ieXH, 4 —
JIMTOJIOTHYECKM 3KpAHWpOBaMHhle 3aexu. MaccHBHbBIe: 5 — 3aeXM CTPYKTYPHOIO
BEICTYNa, 6 — 3anexy pUQOBBIX BHICTYIIOB, 7 — 3alieXb SPO3UOHHOIO BhICTYNa; § —
JIMTONIOrHYECKM OTpaHMWYeHHRIE 3aNeXH

YEOTEPMAJILHBIM M F'MIPONeOXUMMHYSCKHUM aHOMAJIMAM, MPOABIEHUAM
IpPA3eBOTO BYJKAHH3Ma M AHOMaJIbHO-BBICOKHMM NNACTOBLIM JaBJie-
HUSM.

Mopdonorus pyaHBIX 3aIeXed paccMaTpUBAaEeMbIX MECTOPOXIEe-
HUM COOTBETCTBYET OTMEYEHHBIM BBILIE CTPYKTYpaM JIOKaIM3alMM U
THITAM TIPOHMIIAeMBIX 0bpazopanuii. Hanbonee 1umupoxko pacnpocrpa-
HeHbI TUIACTOBEIE M JIMH30BHIHEIC TEJa, IIPHYPOYEHHEIE K TUIaCTOBO-
MOPOBBIM NMPOHMIAEMBIM TOPM30HTAM B MpelefiaX aHTHKIMHaIbHBIX
nopyuiek. Cekxylliye XWIbHBIE U CIOXHBIE, YacTo cronboobpasHbie
PYOHBIE TENa BCTPe4aloTCsa peXe M paclioaralorcsl B 30HaX TPEeLUMHO-
BATOCTH M ApoOJieHMs NOPOM a TakoKe B OpraHONGHHBIX WM 3aKapcTo-
BaHHBIX KapOOHATHEIX Mopoaax.

Bonpocsl reHesnca paccMaTPUBaeMbIX MECTOPOXIEHUM IMCKYC-
CHMOHHLI. MHOIHE HcCaenoBarely CBA3LIBAIOT MX obpasoBaHue C Iny-
OMHHBIMHM MAaHTUMHBIMHA HCTOYHHUKAMH METaJLUIOB, PACTBOPOB M yIJIe-
BomopoaoB. Tak, mo moBoay reHesnca HedrTu cyuiectsyet 6onee 100
runoTe3. B HUX npennaralorcs pasHble BapHaHThI ABYX UCTOYHHUKOB
VIJIEBONOPOIOB — HEOPraHWYECKMX M opraHudeckux. B mepsoMm cny-
yae HOIycKaercs ryOMHHOEe XeMOIeHHOE IPOMCXOXIESHHMEe, KaK Ha-
npuMep npennaran [.MA.Meunnenees, nojay4as MeTaH [0 peakKUUU
KapOunoB xeye3a ¢ Bonoi. CoracHo BTOpo# KOHUENUHH OONyCcKaeT-
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Cs1 FEHEPaLMsl YIJIEBONOPOAOB M3 NMEepPpBUYHO 3aXOPOHEHHOIO OpPraHH-
YECKOIo BelIeCTBa OCaNOYHEIX ToM (HedTeMaTepHHCKMX WIH Hed-
TenpousBoaamux). [Ipu stom rybuna ¢popmupopanus HedTH oLe-
HUBaercqd B 1—4 kM, rasza — 2,5—5 xuM.

Cpenu pynHbix GopMauMii H THNOB MECTOPOXIECHUM, OTHOCSH-
LIMXCs K paCCMOTPEHHOMY NeHETHYECKMY KJlacCy, BKI0Yas MHPWILT-
pPaLlMOHHBIE BHIACNAIOT:

1) crpaTdopMHBIe MONMUMETAIUTHYECKHE B KApOHOHATHBIX MOPO-
nax; 2) MEAUCTHIX TMIECYAHUKOB B TEPPUINEHHBIX KPACHOLBETHBIX (hop-
MauMsx; 3) MEOAUCTBIX MTECYaHUKOB Najieopycesi NeCTPOLBETHBIX TOJLL;
4) ypaHOBBIX U OMTYMHO-YPAHOBBIX B TAJCOPYCJIOBLIX IECYaAHHKAX
MECTPOLUBETHBIX TOMNLI; 5) YPaHOBBIX M BaHANMH-YPaHOBBIX B 30HaX
OKMCJICHMsI YEDHOCJIAHLIEBBIX KOMIUIEKCOB; 6) BaHAOUNH-ypaHOBLIX B
KaNbKpeTax; 7) METAUTOHOCHBIX yrie# U TopdIHMKOB; 8) penxome-
TaJUTbHO-YPaHOBBIE B 30HaX BHIKIIMHHBAHWS BHYTPHIUIACTOBOIO OpYy-
AeHEHUs; 9) OUTYMHO-yYpaHOBEIE B KapOOHATHEIX M TEPPHUIECHHBIX J1O-
ponax; 10) GuTyMHO-BaHanueBbie B TEPPUIreHHBIX Tomuax; 11) crpa-
THQOPMHBIE LIEIECTUHOBbIE M OapDUTOBBIE B I'MIIC-KApOOHATHBIX TO-
pomax; 12) caMoponHOM cephl B IMIIC-KapOOHAaTHBIX mnoponax; 13)
HedTerazoppie B pPasMUHBIX KOJUIEKTOpax M JioByuikax; 14) iomo6-
POMHBIX M METaJUIOHOCHBIX PaccoJIOB.
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METAMOP®OTEHHAA CEPHUSA

I'naga 14. Meramop¢u3oBaHHbIe
M MeTaMop(doreHHbie MECTOPOKIEHUSA

K MeTamMop¢dOreHHBIM MECTOPOXICHHUAM OTHOCSTCSl TaKue, KO-
TOpbIC HETNOCPEACTBEHHO CHOPMHPOBAHE! B pe3yJibTaTe MeTaMopdu-
YeCKHX IpoleccoB (MeTaMopduyecKue) WM M3MEHEHEB! IO BIUSHN-
eM MeTamMopdusma (MéramopduzoBaHHble). OHM BKIIIOYAKOT MECTO-
POXINEHU Xele3a (B XeNe3UCThIX KBapUMTaX), Mapradua (roHauThI),
30N0Ta, ypaHa, TUTaHa, MeIW M IOJMMETAUIOB, AJIMa30B, NOPHOIO
Xpycrais, rpaduTa, KBAapLUTOB, S1IM, rpaHaTa, GIIOronuTa, KepaMu-
YECKOIO ChIpbS, KOPYHIA, BRICOKOINTMHO3EMHUCTOIO ChIphs (AHNaNTy3H -
Ta, CWUITHMaHUTa, KMaHMTa), pPOoAYyCHT-acbecTa, HaXlaka, KpOBEb-
HBbIX CJIaHLEB, LIYHTH3UTOB, MpaMopa, Hed)pHTa, N1a3ypuTa M Ip.

Obime 0coDEHHOCTH MecTOPOXKIeHHH

XapaxKTepHLIMH YepTaM¥ MeTaMop(OTeHHBIX MEeCTOPOXIEHHIA
SIBJISYOTCSL:

- NMPOCTPAHCTBEHHAs ¥ BPEMEHHAs CBS3b OPYNEHEHHMS C METa-
MOpPUYECKMMH 0Opa3oBaHUSIMH, CPEAM KOTOPBIX Haubosiee pacnpo-
CTpaHEeHb! apXen-MpPoTePO30UCKIHE KOMIUIEKCHI;

- COITIaCHOE 3aJieraHMe YIUIOLICHHBIX PYAHbIX Tel M MEeTaMop-
GuYeCKHX TIOPO., 9acTO O0pasyIoIMX eAHHbIE CKIANYAThIE (POPMBI;

- 0COOEHHOCTH MMHEpPANBHOIO COCTaBa PYA M BMELUAIOLUMX MX
NOPOJ, YKa3bIBAIOLHE Ha ONUHAKOBEIC TEPMOINMHAMMYECKHUE YCIIOBUSA
MX 00pa3’oBaHUA M IMPHIHAKU U3OXHMUYECKMX pPEaKUMil;

- TSKCTYPBI M CTPYKTYPBI PYA, CBOMCTBEHHLIE MeTaMOphHYESCKHM
niopozaaM (rHe¥coBele, claHLEBbIe, TPaHOOIACTOBBIC M Ap.).

TecHast cBA3b paccMaTpPHBAEMbIX MECTOPOXIEHMN C MeTaMop-
duyeckuMH 06pa3soBaHHAMM 3aKIIOYAETCsA B COOTBETCTBUM Pa3fIMy-
HBIX THMOB OPYNCHEHMS TIPOABACHHUAM YIapPHOTO, KOHTAKTOBOTO, AM-
HAaMHYECKOTO WIH perMOHa/IbHOro Meramopduama (Tabn. 11).

Hawu6onee pacnpocTpaHeHsl MECTOPOXKIEHHS, CBA3aHHBIE C pe-
FMOHANBHBIM MeTaMoppHsMoM. O6YCNOBNIEHO 3TO TeM, YTO PerHo-
HaJIbHO-MeTaMOp@HYECKHEe KOMIUIEKCH OXBATBIBAIOT OrPOMHLIE OOh-
eMBI 36MHOH KOpBI, cnaraiouye dyHIaMEHTs APEBHHUX ruiatdopM U
Anpa CPEAMHHBIX MACCUBOB. OTH METaMOPMUTHI OTPaXAaIOT apXeHCcKue
M IMPOTEPO30MCKHE 3Tallbl Pa3sBHTUS 36MHOMN KOPBI, OT/IMYABIIMECS
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Tabnuua 11
CooTHomeHHe MECTOPOKACHNMIA H NPOABAEHHIT MeTaMopdHIMa

[Iposmnesus Meramopbusma MecTopoxaerus
PeruonansHo JenesucTsIX KBapLMTOB, MOHIMTOB,
MeTaMop(pH30BaHHbIE METAJUTOHOCHBIX TTPOTEPO30HCKMX
o0pa3oBaHHA pasIU4HBIX (alfHif KOHT'JTOMEpATOB, 307I0TO-KBAPLIEBLIE U ME HO-
(CTyIIeHEeH) MONMHMETALTHYECKHE, KOTYeJaHHBIe, aTMas3a B

SKMOrMTax M rHeiicax, rpaduTa, KBapLIMTOB,

MpaMOopoB, I'paHaTa, HaXJaka, FOPHOro
XpycTans, BHICOKOITMHO3EMMCTOrO ChIphA,

poxycuT-acGecta, KepaMH4EeCKHX M
CIOJIOHOCHBIX NErMaTHTOB, anaTHTa
KoHTakToBO-MeTaMopiueckue ['padura, KopyHa M Hax Iaka
HunamMomeTaMoppuyeckre 3onoTa, HedpHTa, MM
Y napHbIit (WMITAKTHTOBBIIA) AnMasa

OCOOBIMH YCITOBUSIMM. 3eMHasi Kopa Ha PaHHHMX 3Tanax CBOEIro pa3BH-
THS TONBKO 3apoXianach, NMPOMCXOOWIH aKTUBHEHIIHE TEKTOHOMAr-
MaTH4ecKue npoueccel AuddepeHMauuM BelecTsa, GoOpMHPOBAHMS
OKEaHOB H aTMOocdEepHhl.

B HabniojaeMeIX B HacToslIee BpeMsi KOMIUIEKCAX PErHOHANb-
HO-MEeTaMOP)HYECKMX MOPOJ BHIIENAIOTCS ACCOLMALIMM, OTPAXalo-
IMe pasIMYHbIC TePMOAMHAMMWYECKHE YCIOBUS — dauum (cTyneHwu)
MeTaMopdusma. Oxasanoch, YTO pasIUYHbIe THUIB MECTOPOXISHMUIA
OTYETIHNBO ACCOLMMPYIOT C ONpeAeNeHHbIMH daumamMu (Tabn. 12).

Ha eanucTeo ycnoBuit pyno- v noponoo6pasoBaHus METAMOP-
duyccxux MecTopoXxneHu# ykasbiBaeT opMa pymHBIX 3anexeir. Tax

Tabnuua 12
CooTHOmEHHE MECTOPOMAEHMH ¢paunusm MeTamopdHimMa
Oarpm Mecrtopoxaerue [IpoMeinuieHHoOE
PErUoHabHOrO 3HaYeHue
MeTaMopdH3IMa
3eneHsIX MarseTur-reMaTHTOBbIE KBAPLMTEI, ['naBHoe
ClIaHI[eB KOJTYeJAHHLIE, METAUTOHOCHLIE
KOHI'JIOMEPAaTH!, 30/10TO-KBaplI-
CYTbPUOHBIE ¢ MBIILAKOM H PTYTEIO,
HaxJaka, rpadura
['nayxoparopas CrimMkaTHBIE pyJbl MapraHiia HeGonkiuoe
LMHKA
AMpubonmuToBas | ['emMaTHTOBBIE KBAPLMTHI, CBUHIA, Baxtoe
LMHKA M MeJH, KMaHuTa, JMACIIopa,
aHjany3uTa, KOpyHJia, rpadura,
¢noromura, anaTura
['parynuropas AMPHOON-THMPOKCEH-MArHETUTOBbIE Baxmoe
KBapLMThI, FpaHaTa, pyTwia,
KepaMH4eCKHX MerMaTHTOB
JKIOrHTOBas AnmMasa, pyTuna He6onsmioe
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Puc. 78. 30/0TO-KBaplieBble XWIEL B CKIaKax BOJIOYEHMA MeCTOpPOXIeHHd
IMopkeionaitH B Kanage (rmo E.M.Hexpacony).

] — cnaH1eBaTOCTE, 2 — pa3phIBEI, 7 — rpaHMLlia MHHEPATH3IOBAHHOH 30HBL, 4 —
PYIHBIE XHMNE: 4 — B KIHMBAXHBIX 30HAX, § — B 30HaX IPHPAVIOMHOIO CMATHA

KaX KpHMCTAIUTM3aLM4 ITONE3HbIX KOMIIOHEHTOB NMPOMCXOAMIIA ITPH 3Ha-
YUTENEHOM HaBICHUH, TO PYOHBIC TeJia MMEIOT CIUTIOCHYTYIO popmy
(YIUIOLIIEHHBIE JIMH3BI, TUIACTO-IUTUTOOOpasHble, XUNbHbIC). TUmHy-
HBI CXJTanyaThie AedopMalliy PYNHBIX TEJ, CNAralollvMX e¢AUHbLIC aH-
caMONM ¢ BMeLalOIUMMH NMOopoJaMM, KaK HanpHMep, 30JI0TOKBaple-
BBIC XWIEI B CKJIa[KaX BOJIOYEHMS MecTopoxaeHHs IlopkrionaiiH B
Kanane (puc. 78). Cnenyer mon4epKHyTh COIIACHOCKIAAYaTOS 3aJe-
raHue He TOJIBKO PYAHBIX T€JI, HO PYAOHOCHBIX 30H M TIPONYKTHUBHBIX
nayek MetaMopduyecKHuxX TOMI (3KeJEe3HCThIX KBApIMTOB, KUAHUTO-
BBIX CIaHLIEB Ipa@HTHCTRIX MOPOA M Ap.). DTO XOPOLUO WLUIIOCTPHPY-
eTcs Ha pa3pe3ax palOHOB XKeJIe30PYMHBIX MecTopoXIeHuM (puc. 79).

BecrMma XapaKTepHBIM IJISS MECTOPOXISHMM SIBIAIOTCS MHHE-
paJibHbl€ accolMalliM, YKA3BIBAlOlMe Ha NpPOTEeKaHUE HIOXUMMHYe-
ckMx peakuuii. MeloTcss MHOTOYHCIIEHHbIE NPUMEPhI TaKUX INpeod-
pas’oBaHMH, BKIKOYAIOLIMX IOJIE3HYIO MHHEpPAIU3ALMIO: XAIUSIOH —
KBapll, NTEHKOKCEH — PYTWI, THMOHHUT — MArHeTUMT — MapTUT — Ie-
MAaTHUT, TMOApOCHIona — MYCKOBMT, 6EMUT — AHACNOP — IUCTEH, M-
PONIO3HUT — OpayHUT — rayCMaHMT, BIOPTUMT — cHaNCPUT, MapKA3UT —
KPYITHO3EPHHUCTBIA ITHPHT, U3BECTHSK — MpaMop, yrons — rpadur u
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Puc. 79. ®@akruyeckuit reotormyeckuit paspes mo KpHBOpoXcKoi ceepXmTyboKoi
ckpakuHe (no JI.C.Taneuxomy u ap.).

I-3 — apxei: I — wmetabazuTel, 2 — XeJe3MCTEIE KBapuUHUTH, J —
IJIarHorpaHMTOMIbl M TUTATHOMMIMATHTHI, 4-J/4 — HHXHMH NpoTeposoH, 4-10 —
KPMBOpPOXCKasa cepHdA (dalMa 3eJieHBDX CIaHLUEB: apKo3bl, WLUIHTEI, 6§ — XJOPHT-
TATBKOBBIE M KapboHAaT-TATbKOBBIE CllaHllbl), 7, & — caKkcaraHcKas CBMTa ( 7 — XeNesHcTble
KBapUMTEl M CHJIMKaTHbIe c/laHLbl, & — XeneaHble pyasl), 9, 10 — rpaHuepckas ceuTa (9
— Xe/Ie3UCThle KBAPLMTHI, MATHETHTOBbIE pyIbi, /0 — MpaMOphl, CJaHLbl KBapil-
OHOTHTOBLIE, YIIIHCTO-OMOTUTOBBIC, METAANEeBpONINTBL), [1, 12 — WMHIyI0o-HHTYIElKas
cepMda, 3nHaoT-aMpHOoIMTOBas ¢aiMa — 3eneHopeyeHckad cBMTa (/] — KBapluMTHI,
KBApLUMTO-NMECYaHHKH C AHJIAJIY3IUTOM H CTaBpOJIMTOM, 3alleraloliMe Ha JpeBHeH
METaMOPMOHIOBAHHOM KOpe BhIBETPMBAHMA apXeHCKHX IUTATMOIPAHHTOMIIOB, MeTaba3uThl,
amMm@ubon-nolepominaT-0MOTHTOBLIE KpHCTAJIIHYECKMe claaHue, J[2 —
BBICOKOTTTM HO3EMHCT bIe JIBYCJUOAAHEIE C TPAHATOM CJIAH 1!, TAIbK-aMGbUOGONOBLIE NOPOILL),
I3 — apTeMOBCKadgd CBMTa — XeJIe3MCThie KBAPLUMTHEL M CWIMKaTHBIC cllaHupl, [4 —
POIMOHOBCKAA CBHTA — MpPaMOphl, KBApU-Ta/ieBoNaT-0HOTHTOBEIE, rpadHT-OHOTHTOBLIE
CJIAHLIBI C NIPOC/IOAMM XeJIe3HCTRIX KBApLMTOB, 15 — cpedHMH npoTepo3oi (7): raieescKan
CBMT4, METAaKOHIJIIOMepaThl, MeTarnecYaHUKH, MeTarle/IMThl, MEeTaaneBpoiuTh;, 16 —
perHoHanbHad WapbiXHaa 30Ha, |7 — pa3phiBHBIE HapylicHHA, [§ — TIpaHULB
CTpaTUrpapMyecKoro HecormacHA; 19 — pakruyeckMi paspea cBepXITyOOKOH CKRAKHH B,
20 — pa3pe/loYHbIe CKBAKUHBI



np. BaxHo OTMETHUTH, YTO TaKue NMPHU3HAKM MMEIOT MECTO HE TOJNBKO
VIS PYA, HO ¥ U1 NopoaooOpasyolinx MUHEpPaJioB.

[ToBpILIEHHBIE OABIEHHUS M TeMIlepaTyphl pynoobpasoBaHui,
nubdy3HOHHO-MeTacOMaTHYEeCKHE ABICHUS peaIu30BaHbl B COOTBET-
CTBYIOIIMX TEKCTYpaX M CTPYKTypaX MeTaMOpdHYECKHX PYI. IOns Hux
XapaKTepHbl THelicoBas, claHleBas, IUlonyaTas, Iojiocyaras, O4YKo-
Basi, Ty4MCTasi TEKCTYpPhI ¥ rpaHobnacToBas, nmopdupobdnacrosasd, Jie-
nunobnacToras, yeulyiyarasi, poroBukosas, rlacTuH4aras, JHCTOBa-
Tasi, BOJIOKHHMCTAasi, CHONOBUAHAA CTPYKTYPHhI.

Tunsl MecTOpOXKICHHH

CylecTBYIOT IBa OCHOBaHMS KilacCH(HKalMM pacCcMaTpHBae-
MBIX MECTOPOXAEHHMH MO THUIIAaM MeTaMopdu3ma, y4acTBYIOLUMM B
pynoo6pa3oBaHUM ¥ MO OCOGEHHOCTAM pyaoreHesa. Ilpu mepsom
MIONXOHe BBLLUICSIOT MECTOPOXICHMS, CBS3aHHBIE C PEIMOHANIbHBIM,
KOHTAKTOBBIM, YOApPHBIM ¥ JHHaMoMmeTamopdusMoM. [Ipu BTopoM —
TPH THIA: MeTamopduyecKue, 06pa3oBaHKe KOTOPHIX OOYCHOBIICHO
HCKITIOYHMTEIBHO TIpoLieccaMu MeTamMopdu3ma; MeTaMopdi30BaHHEIE,
NoJie3HBle UCKOTIaeMble KOTOPBIX CYlLLeCTBOBaJIM 10 MeTaMopdusma H
6bUIH IIpeobpa3oBaHkl; MeTaMOPGOIeHHO-IHIPOTEPMANbHbIC, KOTO-
phle ofpa3oBaiuch 3a CYET NeHEpPAaUHHM COOTBETCTBYIOMIMX TEpMalb-
HBIX PYNOHOCHEIX pacTBOPOB.

MecTOpOXaeHHs, CBA3aHHBIE C PE2UOHANHO-MemamopduuecKu-
My O6pPa30BAHMAMH, OTIIMYAIOTCA GONBLIMM pasHooGpasueM (puc. 80).
BenylyMHu OCOOEHHOCTAMH UX JIOKAJTH3AU MM ABIAIOTCA:

- NPHYPOUYEHHOCTDb K IOpoaaM TeX WM Apyrux ¢auui meraMop-
1) IV ER

- MONOXEHHWE PYAHBIX Y3NOB M TIOJIEHM B CTPYKTypaX IPaHMTO-
rHEMCOBEIX KYTIOJIOB, fiep IPAaHHTU3AlMH, 3€NICHOKAaMEHHRBIX IOsICOB
¥ TIPOTOr€OCHHKITHHANBHBIX MPOTrHOOB,;

- JIOKaNnM3aliysl PYOOHOCHBIX 30H B COCKJIan4aThIX pasjioMax,
y4acTKax MX neperuboB U NepeceyeHuH,

- 3HaYyeHME B PYAOKOHTpPOJIE NMOPON, 0Onanaoumx pasniyHbIMH
PHU3NKO-MEXaHUYECKHMH CBOWCTBaAMH, HaIlpHMep, NMPHYPOYSHHOCTD
30JI0TO-KBapLEBBIX XWI K TeNaM XpYTIKMX KBapLEBBIX NIOPPUPOB, pac-
MOJIOXKEHHBIX B OTHOCHTENIBHO BA3KMX NnopdmupuTax;

- OTCYTCTBHE YEeTKMX OKOJIOPYOHBIX OpEOJIOB METAaCOMATUTOB.

MecTOpoXASHHUSA, CBA3AHHEIE C KOHMAKMOEbM MEMAMOPPHUIMOM,
Mo CyllecTBY GNM3KM K CKapHOBHIM obpa3oBaHHAM. KrnaccuyeckuM
npuMepoM MoxeT cayxurs Kypeiickoe MecTopoXieHue rpadura,
06pazoBaHHOE B pe3y/bTaTe BO3NEHCTBMS OCTHIBAIOLIEH ME3030MCKOM
TpanmnoBoil MHTPY3HH Ha 10pcKHe yriau (puc. 81).

Hmnaxmumoesie MeraMopduyecKHe MECTOPOXIEHUA BeCbMa Or-
pauuyeHpl. K o6GpasoBaHMAM TaKOro pona OTHOCHAT NONYyAparoucH-
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Puc. 80. CrpyKrypHO-nerposiorHyeckas kKapra KaTyrHHCKOTO MeCTOpPOXIeHHS
(no K.B.llpoxoposy, 1984, ¢ ucnons3zosaHveM Mmartepuasiios KO.B.bDeikoBa u

M.H.TonyxoHosa) (nmocrMeraMopdu4ecKme pa3pbiBHbIE HapyIIEHHA He II0Ka3aHbl).
| — 6HOTHTOBbBIE ¥ OHOTHT-aMOHOOIIOBEIE THEHCE! H KPHCTA/UTHYECKHE CJIAHLIBI;

2 — MMIMATHTBI, TPAHHTH3IHPOBAHHBIE THEHCHI U KPHCTATIMHECKHE CITaHLIBl, 3 — I'PAHMWTHI,
4 — rHeichl MerMaTHTOB M ATUIMTOB; 5 — cabo (a) ¥ MHTeHCUBHO (0) pacc/laHlLOBaHHEIE
Mopojibl, 6-9 — MeTacoMaTHThI: § — GMOTHTOBBIE, 7 — OHOTHTOBEIE, BHOTUT-aMbpHOOMOBRIE,
8§ — amdubosioBrIe, ¢ — arupHH-aMPUOOIOBEIe (ATMPUHOBBIE METACOMATUTHI H3-32 MAJIOH
MOIIHOCTH He MNokKasaHbl); /0 — KOHTYp rpaHMTHoOro rtena, /I — rpaHuubl
METACOMATHYECKMX 30H; /2 — 2TeMeHTHI 3aleraHus CllaHleBaTOCTH
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Puc. 81. CxeMaTUYecKHI reolforiyeckui paspes KypeHcKOro MeCTOPOXUEHMA
rpaduTos (mo B.MA.CMUpHORY).

| — necyaHHKH BepxHero KapOoHa; 2 — CJIaHUBI M KBAPLMTEI, J — TpaQMTOBbIC
CIaHLEL; 4 — rpaduT, 06pa3oBaBlIMiicd MO IWIACTY yIiA; 5 — KapGoHaTHBIE IIOPOMBI, 6 —
nuabazospie TOPGHUPHTEL

Hble BATABHMTHI (MONOABHUTEI), NMPEACTABIAKIIME COOOH OCTEKNOBaH-
Hble NMPONYKTHl YAApPHO-B3PBHIBHEIX SABJIEHHM, a TAKXKE IeKcaroHallb-
HBIE anMa3bl — JoHcAeHnUTHL. [IpoMBILIEHHOS 3HAYeHHUE 3THX 00-
pa3sOBaHMN HE3HAYMTEIbHO, ONHAKO MMIIAKTHBIC SABICHMA CICAYCT
VYUTBHIBATH TIPH M3YYEHHUM PYAOBMEWAIOUIHX CTPYKTYP MECTOPOXIAC-
HHHA OpPYTHX NEHETHYECKHX THIIOB.

MecToOpOXIeHUS!, CBA3AHHBIE C TIPOSIBICHUSAMU OuHamomema-
mopgpuzma, umeloT bonee BAXXHOE 3HaYCHHE, MOCKONBKY K HUM OTHO-
CST KPYITHBIE 30JI0TOPYHHEIE OOBEXTHl (HanmpuMep, MECTOPOXICHHS
Kapnun 8 CIIIA u Baxeipunk B Kaszaxcrane), anma3os (KyMIObIKomb-
cxoe B KazaxcraHe) U KaMHECaMOUBETHOIO ChIpbs (HedpuTa, Yapou-
Ta, NazypuTa M Ap.). Jnsg HUX XapaKTepHBI:

- NOKalIM3aLiUusl MECTOPOXHOEeHUH M PYOAHLIX MojJeH B KPYNMHBIX
30HaX CMATHA ¥ HAABHUIOB, MPOTATHBAIOLIMNXCA HA NECATKH KHIIO-
METPOB; |

- TOKANM3alMs PYNOHOCHBIX 30H B Haubolice MHTEHCHUBHO Ie-
GOpMHUPOBAHHBIX YYacTKaX pas3sioOMOB;

- IPHCYTCTBHE B PYAHBIX pafiOHaX MOLIHBIX CIIOXHOCMATHIX Oca-
OOYHBIX TOMII M MeTaMopdHYEeCKHMX CNaHUEB, colepXallux 4YepHo-
ChaHUeBble yIViepoaucThie POpMALIHHU;

- CJIOZXHAs TUIAaCTOBO-IMH30BHNHAaS opMa PYIHBIX TEN, TPaHKLib]
KOTOPBIX OIPEAENISIIOTCS HCKIIOYHTENBHO 110 JaHHBIM ONpoboBaHUS,

~ HEBBIPAXXEHHOCTD OKOJIOPYAHBIX METACOMaTHYECKUX H3MEHEH MH.

K memamopguzoearnsim OTHOCST MHOTOYUCIIEHHBIE MECTOPOX-
ACHUS XEJIE3UCTBIX KBAPUHTOB (IXKECTNIWIMTOB), TIPOTEPO3OHCKHX ME-
TAJUIOHOCHBIX KOHIJIOMEPATOB, KOTYCHAHHBIX, MEAHO-TONHMETAIUIH-
YyeCcKHX, CWIMKATHBIX MAPTaHLIEBbIX U anaTHTOBBIX pyd. PyaHeie cKo-
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IUieHUsl ObLUTH 0Opa30oBaHEel 10 MeTaMopdu3Ma B pe3yJikTaTe pasiny-
HBIX NPOLIECCOB CEIMMEHTALIMM, BYJIKAHH3MA WIM MarMaTHUsMa.

[Iporeposoiickue TOomuM aMPHUOOMUTOB M MeTaMOpPUISCKUX
CNIAHLIEB, BKITIOYAIOlIHME TTAYKM XeJIe3MCThIX KBapLMTOB, pacIipocTpa-
HEHb] B MpeaeNax IUTOB BCceX ApeBHUX IUaTdopM MHpa. Bo MHOrux
pPErMOHaX OHHM BKJIIOYAIOT YHHMKAJbHBIC IO 3aracaM JXeJIe30pyIHEIC
MecTopoxneHus (MuHac-Xelipac B bpasunuu, Kypckasg MarHuTHas
aHoMmanus, Oneneropckoe B Poccum, KpuBopoxckmi OacceH Ha
YkpauHe H Op.).

MHorue HcclenoBaTelM CYHTAIOT KOHLEHTpalUHMM Xeje3a Iep-
BUYHO OCAJOYHBIMH WIH I'MAPOTEPpMAIBHO-OCANOYHBIMH, KOTOPBIE
nosnHee MeramMopdusoBaHbel. Ha psane MecTOpoOXIEeHUH IPOSBICSHEI]
HAJIOXXEeHHbIe TIPOIECChl METacoMaTro3a M rurepreHes’a, oOyclioBHB-
LIMe NMPUBHOC Noyie3HBIX komnioHeHToB (U, Au, Sc, V, Al) ¥ yny4yiue-
HHE KayecTBa XeNe3HBIX PY.

ApxuM npumepoM MeTaMOpPPHU3OBAHHBIX MECTOPOXICHMUM SIB-
JiseTcs YHUKAJIbHOE IO 3aracaM MeCTOPOXIOESHUE 30JI0Ta, IUIaTUHOM-
OB, ypaHa, PEIKMX 3eMellb, AIMA30B M XeJIe3HOIo KomdenaHa Burpa-
tepcpaHn B FOAP. 3mech TeHTOBMIHBIC B IUIAHE M IUIACTOBO-JIMH30-
BHIHBIE B pa3zpese pyAHbIe Tena (prudbl) NpUypoYeHsl K IUIacTaM KBap-
LEBBIX KOHIVIOMEPATOB, PUTMHUYHO 4epPeNyIOUIMXCS ¢ KBApLIMTAMHU M YT-
NEepOIMCTEIMHM C/IAaHLIAMM paHHemnpoTeposoiickor Tonu. Ilocnenuss
cnaraeT MHOTOKWIOMETPOBBIE paspe3bl STMKPAaTOHHLIX BHNAOWH.

[TockonpKy MoJiesHass MUHEpaJM3alus CBA3aHAa C MHHepalaMu
TsoKenoi dpakuuy (MarHeTUTOM, MOHALMTOM, LIMPKOHOM H 1p.), a
pPYOHBIE TEMA UMEIOT JINTOJIOTO-CTpaTUrpadM4ecKyio NpHypoOYeHHOCTE
(BBITSTHYTBI BOOJIb MANICOPYCIOBBIX KAHANIOB, PAcliOJIOXEHBI B OCHOBA-
HUHM TPAaHCTPECCUBHBIX CEPHIl), TO MECTOPOXICHHE NMPENCTaBIACTCA B
KAYyeCcTBE PErMOHAILHO MeTaMopdu30oBaHHOM IpeBHeH pocchinu. On-
HAaKO eCTh OCHOBaHMSA TIpedroyiarath OMoceIMMEHTALMOHHEBIE KOH-
LIEHTpalMH 30J10Ta (B CKOIUIEHHSIX IPeBHUX LUaHoOaKTepuii), a Tak-
Xe MMApOTepMaNbHOE NPOUCXOXICHHE PYAHOM MHUHEpAIU3alHH.

K MeTaMopdH30BaHHBIM OTHOCST TakCoKe KPYINHOE MECTOpOoXae-
HUue cyJbdMaHo-TIonuMeTaUTHYeckux pyn BpokeH-Xwuin B ABCTpa-
JIMM, JIOKAIM30BAaHHOE B apXeHCKMX rHeiicax W amdudonurax (puc. 82).
CyMTaercs, 4YTO IUTACTOBBIE PYIHBIe Tena doraThix pya MepBoOHa4allb-
HO 06pa3oBaTMCh BYJIKAHOIEHHO-0CANOYHEIM ITyTeM. K sToMy THITy, no
MHeHMIO A A.Mapaxyiesa, ciiefyeT OTHOCUTE KyMKbIOONIBECKOE MECTO-
POKIEHHE TEXHHYESCKHX ANTMAa30B, JIOKAJTM30BaHHOE B SKJIOTUT-THEHCO-
BoM KoMIutekce KoxuyeraBckoro cpequHHOTo Maccusa (KasaxcraH).

K memamoppuueckum OTHOCAT MECTOPOXINCHHS, AN KOTOPLIX
TUNMYHB MUHEpaJIbHbIE MapareHe3Wchl PyAHBIX M Nopomoodpasyio-
IIAX MMHEPANoB M IMOCTEIIEHHBIE KOHTAKThl PYNHBIX 3aiexei. Bax-
HOM TpeNIoChUIKOM O6pa3soBaHMS TaKMX MECTOPOXACHHUH SBIsETCS
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HAJIMYHUC PAaHHUX INOBLILUCHHLIX KOHUEHTpPALMH IOJE3HBIX KOMIIO-
HEHTOB (YTNIEPOAMCTLIX OTJIOXEHMH [ MECTOpoXIeHHil rpadura,
IMTUHUCTBHIX NMOPOA € BBICOKMMH KOHUCHTPaUMSIMH ATIOMUHMUS OS5
KMaHUTOBBIX ClIaHLIeB, DOKCHUTOB IJIsi KOPYHAA M Haxnaka, QUONCHAA
a7nsi poronurTa ¥ ap.).

K memamopghozenro-audpomepmanstvim OTHOCST MECTOPOXICHMS
30JI0Ta, TOPHOIO XpYCTallsA, YypaHa, pacriojIoOXXCHHEIE B MeTaMopduye-
ckHx Komrutekcax. IIpeamnonaraior, yto pynodopMupyioLIie ruapo-
TePMalibHbIE CUCTCMbI 0Opa3yiOTCs HA 3Tanax perpecCUMBHOIO MeTa-
Mopdu3Ma U nepepacnpenensior Moje3Hble KOMIOHSHTbI, 3aUMCTBO-
BaHHBIE M3 BMELUAKOIUMX MeTaMopduyeckux nopon. s Takux me-
CTOPOXIOCHUH YCTaAaHaBMMBACTCH BedylUast pPOJb YITIEKHCIAO-BOIH bIX
rMIPOTCPM B 0OOpa3sOBaHMM PYA M OTCYTCTBHE NPOCTPAHCTBEHHOM CBSI-
34 C OnpenesIeHHBIMU MarMaTU4YeCKUMU KOMILICKCAMM.

[Ipencragnenus o0 yciaoBuaX MeTamophoreHHoro pynooopa3oBanusi

M3yyeHne MUHEpanbHBIX MAparcHEe3MCOB, 3KCIIePUMEHTAIbHBIC
M pacyeTHbIC HaHHbIC NO3BONMUIMA OLEHHUTh TEPMOJAMHAMHYECKUE Ia-
pamMeTpbl 0Opa3soBaHUsl MECTOPOXACHHUM Ha Pa3HBIX CTYMEHSX pervo-
HallbHOro Meramopgpusma. Tak, obpasoeaume pyn Fe, Au, u U npo-
ucxonuwio nmpH 250—550°C u pasaenuax 300—700 MIla na rybuHax
3—28 kM. Pynsl MapraHua v uMHKa, BEpOSITHO, OPMUPOBANHCH ITPH
Temneparypax 500—600°C u paBnenusx 500—1700 MIla, Ha rny6m-
Hax 15—45 xm. Pynsl xenesa, UBETHBIX METAIIOB, TUTaHa, rpaduTa,
BbICOKOITIHHO3EMHUCTRIX TMOPOJ, rPpaHaTOB, aJMas3a, BeposATHO, obpa-
30Banmuch Npu Ttemnepatypax 600-—-950°C npu BBICOKMX OaBlIEHMSIX
600—1400 MIla Ha rnybuHax 6onee 25 kM. CIIONOHOCHEIE M KepaMU-
YecKMe NerMaTHThl MOT/IM P'EHEPUPOBAThCA B Pe3yJIbTaTe yAbTpaMeTa-
MopdH3Ma NPH YaCTHYHOM IepeIUiaBieHHH BeulecTsa. JKunsl ¢ rop-
HBIM XpycTalleM MOINM HOpMHPOBAThECS B YCIOBUAX nuadTopesa npu
HU3KHX TepMobapHyecKHuX napamerpax.

Bricokue TeMmmeparypsl MeTaMOp@dOreHHOro pynooGpasoBaHUA
ODYCIOBNIEHBI: BONBIUMMHY 3HAYCHUSMH I'€0TePMHUYECKOIO IpailHeHTa;

Puc. 82. Teonornyeckmii paspes yepes 10XKHYI0 YacTh PYAHOTO paiioHa BpokeH-
Xwun (Jle#ur ¥ np., 1978).

! — nemMToBLIe CWUTMMAHUTOBBIE THEHCEI, 2 — NMCaMMUTOBLIE CHWUTMMAHHTOBEIC
rHeHChl; 7 — IpaHWTOTHe#Chl; 4 — rpaHuMTorHeicnl IMotocu; 5 — amMpubGomuTe, 6 —
CIOMCTan Xefe3opyiHas dopMauMa, 7 — NMOAOWIBA PYNOHOCHOIO TOpPH30OHTa; & —
LIMHKOBBIE PYABI, 9 — CBHHIIOBEIE PYARI; /() — CABHUIOBbIE 30HBl WM PAVIOMBI TPAEKTOpHE -
OCEBBIX TUIOCKOCTEH CKNManox; /1 — nepsoit cranuu; 12 — BTOpOi cTamuu; 13 — ronoxeHue
KPHCTAUIM3ALMOHHOH CIIAHLIEBATOCTH; /4 — TIONOXKeHHeE INTOMTOCHATOCTH, 15 — cuHbopMHas
cknagka XaHruHr-Bomn; 16 — antHgopMmHag cxnaaka Bpoken-Xumwr, 17 — rpalalMoHHas
CNOHCTOCTE; J& — OypoBble CKBARXMHBI, @ —p 30Ha caBura I noy6-Bokcxomn
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ABJIEHHSIMH paJHOaKTHBHOIO pacraja ypaHa M TOPHH, MOBLILICHHbIE
KOHUEHTpAllMH KOTOPBIX YacTo PUKCHUPYIOTCS B THEMCAX U FPAHUTAX;
pas’orpeBoOM NMOPOM 3a CYET TPEHHS B PErHOHANbHBIX 30HAX CMSTHS,
3K30TepPMUYSCKMMU peakLMsIMM npeobpasoBaHisi OPraHMYEeCKOro Be-
IeCTBa B CTPECCOBBIX 30HaX. Bricokobapuyeckue yCJIOBUs Onpencs-
I0TCA TATOCTATUYECKHMM M TEKTOHUYECKUM NaBJIEHHEM.

JlocTaToOYyHO YyOSOAMTENBHO BBIFNISALST MeTaMop@OreHHbIC HCTOY-
HUKM PYAOHOCHBIX GMIOMAOB (BoAa, YINEKUCNIOTa, YITICBONOPONLI,
BONOPOA, XJI0Op, cepa, Metawibl). [loMUMO MMEIOLIMXCS Te0Noro-MH-
HepallorMyecKuX JaHHBIX, CyLIeCTBOBAaHHME TaKOro poaa ¢gouna 6uU10
MOATBEPXAEHO NMpsMbIMM HabmoneHusiMu B Konecko¥ ceepxriybo-
KOM cKBaXHHe. 3aech Ha rybuHe 6onee 10 KM BCTpeYEHBI XIIOPHIHO-
HATPOBbIC YIVIEBOOOPOAHbLIC TEPMaJIbHEIE PACCONBI C MOBHILICHHBIMHA
koHUeHTpauusmMu Li, Sr, Ni, Co, Zn, Cu, Sn u Mo.

IIns Toro, 4yroOwl chOopMHpPOBANUCh METAMOPPOreHHbIE MECTO-
pOXIOEeHHMSI, HEOOXOAUMBI CIEeNYIOLUHUE YCIIOBHUA:

- TIepBUYHOE AoMeTaMopdHIeckoe oboralieHHe TMOJe3HBIMU
KOMMNOHEHTAMH MOPOJ; YCTAHABNHBAIOTCS MOBLILICHHbIE KOHLUCHTpA-
UMM ypaHa, 30JI0Ta, XeJje3a, MapraHua, gocdopa, NoauMCcTaUIOB,
MEOH | Ap.;

- IMPPY3HOHHBIM BBIHOC BELIESCTBa, BKIIOYasa NMOPOAHBIC H PYI-
HbIE 3JIEMEHTBHI, U3 30H yiabTpaMeTamMopdH3Ma U IPAHYIMTOB M HX
repepacnpene/cHHe B 3¢JIeHOCTaHLUEBbLIX U aMbUBONUTOBBIX PaLMsIX.

I'naBa 15. I'eosiornyeckue CTpYKTYpbI
MECTOPOKIEHHH MOJIe3HbIX HCKOMAaeMbIX

OCHOBBI CYLUIECTBYIOIIMX B HACToOsllee BpeMs KilaccHuPHKalUH
PYAOHOCHBIX CTPYKTYp Oblnm 3anoxeHsl B.M. KpeiitepoM, KOTOpbLIi
MCIOJIb30BaJl B KAYECTBE BEAYLUEIO INMpH3HaKa MOPQPONOTHYECKAHA TUIT
TSONOrMYEeCKOM CTPYKTYPhl, BMELIAOIUMA WINH KOHTPOMUPYIOLIUH 1O~
Ka/IM3allMI0 PYIHOIO BelllecTBa. B COOTBETCTBHM C 3THM NPMHLUMIIOM
BBIIGNEHO MATE TUIIOB CTPYKTYP MECTOpOXIeHHi: 1) cknanyareie, 2)
pa3peIBHEIE C MepeMelieHUeM, 3) TpeluMHHEIe, 4) KIUBAXHbBIE MHMK-
pOTpelllMHHbIE. 5) TpyO4yaTeie W Bonee CIOXHbIC.

[TonoOHBIH MOOXON XapaKTepeH M OONBLIMHCTEBA NPENIOXEH -
HBIX B NOCYIeAYIOUHe roasl obumx xnaccuduxauui. Tak, B cucreMa-
ke @.HU. Bonsdcona u I1.J1. Axosnesa (1975, 1985) nononHurens-
HO BBIIEJIEHO IISITh THIIOB: 1) OCIOXHEHHBIE pPasphIBHBIMH Hapylle-
HHUSIMM KOHTAKThl MHTPY3UBHBIX MAaCCHUBOB, 2) pacCIOeHHLIE MHTPY-
3¥HM, 3) KONbLEBbIe MHOIOda3oBble HHTPY3HH, 4) BYJIKAaHUYECKHE CO-
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opyXeHusi, 5) Tpybku B3pbiBa. Kak Mbl BUAMM, MOP(ONOrHYSCKUN
NpU3HAK NONMONHEH 3MEMEeHTAMH HMHTPY3UBHOH H BYJIKAHHYECKOM
TCKTOHUKM.

TaxyMm oOpa3oM, HAaMEeTHJIACh OTUYECT/IMBasA TCHICHLNS NPHBA3aTh
CTPYKTYPHYIO THITH3aLMIO K INPOMBIIUICHHO-TEHETHYECKOH KIIacCH-
(bUKALUU PYOHBIX MecTopoXAeHUH. lanpHewHlee pa3sBUTHE 3TOT
npuHUKn noaydun B pabore I'.®. Axosnesa (1982), KoTopsli BhlC-
MW 4YETbIPE CEPUH CTPYKTYP PYIHBIX INOJIeH U MECTOPOXIECHHH: TEK-
TOHOTEHHYIO, TEKTOHOMArMaTOreHHYIO U TEKTOHO3K30TeHHYIO.

Haubonee nonHas xiacCH@UKALMSA 3K30T€HHLIX CTPYKTYP IpH-
MEHMTENBHO KO BCEM CEpPHSIM MECTOPOXIEHUH TIOJIE3HBIX HMCKOIac-
MbIx paspaborana I.@. SAxkopneBbiM. OH BBIASTWI Cpeld HHUX TPH
Kiacca: KOHTUHEHTANIbHBIM, WenbPoBbIfi M TEKTOHO3K30TeHHLIH, B
KaXKIOM M3 KOTOPLIX HAMEYEHB! TUIIbl U IOOTHIIEI.

B.!.CrapocTuHbIM 9Ta Kinaccuduxkauus Obuia JONOJNHEHa H
npHoOpena cAeoyoUuid BUO:

[. KOHTHHEHTANBHEIE CTPYKTYPHI: 1) 3p0o3HOHHEBIE (IIOBEPXHOCTH
BBIPABHMBAHMS, BHICTYNH! pyHIaMeHTa); 2) ruaporpadudeckue (Xo-
NMUHHBIE, PYCIIOBbIE, AENLTOBRIE); 3) SK30T€HHBIC TPEIUIHHHEBIE CTPYK-
TYpHI; 4) KapcTOBbIE; 5) 9K30T€HHO-3HAOICHHBIC.

I1. Mopckue cTpyKrypsl: 1) npubpexHo-MOpcKHe (MTOXBOIHOTO
CKJIOHA, GapoBble, pudoBLIe, GAHKOBbIC, JIATYHHBIS, A/LTIOBHANIBHLIE
KOHYCOB BBIHOCA); 2) TPaBUTALMOHHBIE (OTON3HEBBIE);, 3) KOHCEOU-
MEHTALMOHHDbIE JENPECCUM, MMOAHATHA U Pa3IOMBI.

1. MuopapnuYecKHe CTPYKTYphl: 1) KOHTUHEHTANLHBIE OCAN04-
Hele 6accelHbl APTE3MAHCKOIO TUMA; 2) rHapaBlHyYecKre OpeKYHeBbIe
30HBLI; 3) rUApaBIHYECKHE KyTIOJa.

[MpuBenenHas KinaccuduKauymsi OTpaxaeT TONbKO YacTh M3 BbI-
SBJIEHHBIX K HACTOALIEMY BPEMEHHM THMIIOB 3K3OTSHHBIX CTPYKTYP.
KpoMe Toro, Ha MeCTOpOXIOSHUAX YacTO BCTPEeYaeTCH CIOXHOE CoYe-
TaHUE KaK COOCTBEHHO 3K30TreHHBLIX, TAaK H 3K30TeHHO-TCKTOHHYE-
CKHMX M HANTOXEHHBIX Ha HHUX Oonee MO3XHMX METaMOPOHYECKHUX
CTPYKTYP-

[MapamnenbHo ¢ pa3paboTKoil of1Mx K1accubHKaUUi CoO34aioT-
csi OGLUMPHBIE M pa3HOOOpa3Hble YaCTHbIe KiIaccupHKaLuy, 00beKTa-
MM aHAIM3a KOTOPHIX SBJSIOTCA HE TONBKO pa3jiM4yHble CEMEHCTBa,
KJ1acChl, TUITBI 1 BBl MUHEPAIBLHOTO ChIphSI, HO W OTAEIIbHBIE MOP-
donorudeckme THNBI CTPYKTYPHbIX dopM. Tax, cylIecTBYIOT CHCTCMa-
TUKY CTPYKTYP I'MIpOTEpMalIbHBIX, LUTOKBEPKOBBIX, KONBLUCBBIX, CTPa-
TUPOPMHEIX, MEIHO-NIOPPHUPOBLIX M APYIHX THIIOB MECTOPOXICHHUM.

HecMoTps Ha 607b110e pasHoOOpasue Kiaccudpukauyn, BCC OHU
B KayecTBE BEAYLIErO NMpH3HakKa MPH THMH3ALUMH CTPYKTYP HMCIIONb3Y-
10T 00061UEeHHBIH COBPeMEeHHbI 06MMK pyAHOro oobekra, T.e. B OC-
HOBY MX TMOJIOXEH BCE TOT Xe MOp(OJOTHYSCKHUN NMPU3HAK.
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HenocTaToYHOCTh TAKOIO NMoaxoaa 0OHapyXUBaeTCs NpH Uccie-
NOBAaHMM MeTaMOP(MU30BaHHBIX MECTOPOXACHMHM, @ K HUM OTHOCHTCH
GOJILIIMHCTBO PYAHBIX o0bekroB. Harmpumep, K TakoMy THUNY WIH
KJIacCy OTHECTH CTPYKTIYPbl KOJMEIAaHHBIX MECTOPOXICHUN Ypana,
Pynnoro Anrtasi, CKaHIMHABCKMX KaJICIOHHUA H APYTHX MPOBHUHLIMH.
[lepBOHAYATBHO OHHM 0OpA30BaNMCh B Pa3HOOOPa3HBIX reOTCKTOHHME-
CKUX MO3ULIMSIX U XapaKTepHU30BATMCh LUMPOKUM CMCKTPOM NEPBUH-
HBIX PYJOHOCHBIX CTPYKTYp. B mocneayiouiem npoueccel peruoHaib-
Horo MeraMopdM3Ma He TOJILKO CYLUECTBEHHO U3MCHHIIH UX CTPYKTY-
pbl, HO ¥ MpHBEIM K PEeMOOMIM3ALMU M TMEPEOTIOXKCHHUIO PYAHOTO
BEllleCTBA B HOBBIX CTPYKTYPHBIX oOcTaHOBKax. KMTak, Ha OZHOM H
ToM Xe 06BeKTe MbI UMEeM pYIHbIe Tena cTpaTH(dOPMHOIO THUIIA H
OKATU3OBAHHbIE B CKIAMYATHIX U PA3PBLIBHBIX HAPYLICHUAX. DTH Me-
CTOPOXAEHMSI MOXHO OTHECTH M K IUTACTOBBIM, M K CKJIAA4aTbIM, M K
paspbIBHBIM CO CMellleHreM. Bce 3aBUCHT OT BSIVIALAOB HCCICAOBATEIS.

B cBA3M C 3TUM IpeACTaBIsgeTCs LienecooOpasHbIM NOMOMHHTD
XapaKTePUCTHUKY PYIHBIX OObEKTOB reofMHaAMUYECKON CUCTEMATHKOH
CTPYKTYp MecTopoxneHuH. [Ia sTHX LeneH uesecoobpasHo MCIOJb-
30BaTh B KayecTBe KiacCU(PMKAUMUOHHBIX INPU3HAKOB HC OOMH WA
IBa, a BCE OCHOBHBIC INapaMeTphl, KapAHHAJIbHO BAHMAIOWMUC Ha OCO-
GeHHOCTU MCCASIYEMBIX TeONIOrHYECKUX CTPYKTYP. AHAIM3 MaTcpua-
JIOB MO pa3’HOOOpa3HbIM NPOMBILLICHHO-TCHETHICCKHUM CeMCHCTBAM,
TUMAM M KjiaccaM MECTOPOXIEHMH IoKasall, 4YTO TaKMX NnapaMeTpoB
1IecTh: neTpodH3uIYecKue CBOMCTBA Cpelbl, TCPMOAHHAMHUYCCKHE yC-
IOBHS CTPYKTYpOO6pa3oBaHMs, MOJMMXPOHHOCTh NAJICOTEKTOHMYCCKHX
06CTAHOBOK, MEXaHHU3MBI AedOopMHUPOBAHUS, CTPYKTYPHEIC MaparcHe-
3UChl U PETMOHAJIBHAS NeOTEKTOHHYECKasd NMO3HUMS.

OcHoBHble NeTpodH3HYeCKHe THNBI Cpell CTPYKTYPOOOPa3OBAHMA

[MoHsaTHE cpeda CTPYKTYpoOoOpa3oBaHMsl BKIKOYACT PU3HMYCCKHUE
U MeXaHMYecKue CBOMCTBA IOPHBLIX MOpPOA M TECHO ¢ HMMH CBA3AH-
Hple AeOpMAUHMOHHEBIE XapaKTepPUCTUKH, KOTOPLIC B 3HAYUTEIbHOM
 Mepe He TIPEBBILIAIOT NIOPOT TOJ3YYECTH, BEAYT cebsl KakK NIacTHYHO-
BSI3KMe BelleCTBA M MCIBITHIBAIOT 3HAYMTENIbHEIE N0 MacluTabaM ra-
cTudeckHe nedopMaLlku.

TeMmriepaTypa ¥ BCECTOPOHHEE JaB/ICHUE COKPALLAIOT BCIHIMHY
npenena yrpyrux aedopMauui 1 61aronpMATCTBYIOT MIACTHHECKOMY
TeYeHUIO0 MaTepHasia, HUBE/JUpysa NEPBUYHYI0 KOHTPACTHOCTL B du-
JUKO-MEXaHMYECKUX CBOMCTBAX pPa3NU4YHbBIX TUMNOB NOPHBIX NOPOL.

HecMoTpsl Ha TO, 4TO OCHOBHAsl Macca FOpPHBIX NMOPO/A B NPUIIO-
BEPXHOCTHOM 30HE 3¢MHOW KOPBI OTHOCUTCSA K YIIPYTHM XpPYTIKHMM 00-
pa30BaHMSM, B pealibHBIX NeOIMHAMMUYCCKMX oOCTAaHOBKAaX OHHU pas-
nensilorcsd Ha Ietpodusuyeckue M NeOMEeXaHMYECKHMC KOMIUICKCDI,
TPYTIILI M TMOATPYNTIBI, PasnUYaolIuecss HHTEHCUBHOCTHIO TPELIMHO-
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obpazoBaHHs, CIIOCODHOCTBLIO 00Opa30BBIBATE OPEKYMH H MWIOHMTHI,
MCNBITBIBATh CUHTCKTOHUYECKYIO NMEPEKPUCTAUTH3ALMIO U TUIacTHYE-
ckyiw anedhopmanmio. Kakux-nubo onpeneneHHbIX YUCIOBLIX NTapaMeT-
POB, XapaKTepH3YIOLIMX OTMEYEHHbBIC BbILIE TCKTOHHYECKHE Npeobd-
pa3oBaHMsI TBEPABIX Tel, He cyuecTByeT. OQHAKO, €CIIM BCCCTOPOHHE
onucaTh YIpyro-npo4YHoCcTHhIEe, NETPOTUIOTHOCTHLIE U PUIBTPALIMOH -
HbI€ CBOMCTBA NOPHLIX MOPOA, TO 10 3TUM XapaKTEpPUCTHKAM MOXHO
OPHMCHTHPOBOYHO MNpenckaszaTth neOpMAaLMOHHOE IOBEOSHHE 3THX
oO6pa3zoBaHMH B pa3sNMMYHBLIX 0OCTaHOBKaxX W TPU pa3HBIX NeoqMHaAMMU-
YeCKMX peXuMax. YUYUThIBasi JaHHbIE OTPaHWUYEHUS!, ABTOPBI BblOEIH-
M TPH OCHOBHBIX NMeTpodU3HIECKUX THIIA Cpelbl CTPYKTYypoobpa3o-
BaHMS: YNPYTMiH, YTIPYTOIUIACTHYHBIM M YTIpyroBsaskui. K nmepsomy
OTHECEHbI TIOPOAbI, XapaKTEepH3YIOLIHECcs IMOHMXCHHOH crnocobHo-
CTBIO K IUlacTHYeCKHMM nedopMalvsM M obnafaloliye OTHOCUTENBHO
BLICOKOH Bsi3KocThIO. Ilo xnmaccudukauuu M.B.I'30Bckoro, 3To kom-
wiekenl 111 kareropuu BSI3KOCTH.

[ToneBblc nMpuU3HaKu NonoOHBIX obOpa3oBaHUWM, rpybas ciom-
CTOCTh, cnaboe pa3BMTHE CKIandaThiX GopM, MOBBILIEHHbIE MAKpPO- U
MHKPO-TPEUMHOBATOCTb, LIMPOKOE PacCIpOCTpaHEHHE OpEKYHEBBIX
CTPYKTYpP, JIMH30BHAHO-O0MOKOBLIH TN cxnagdyaroctd. [lo cocrasy
Cpeay MopoHd 3TOrN0 THUIA BCTPEYAKOTCS MaCCHBHbIE KBapLMTBHI, Ipy-
6ocnoucTeie TYGL KMCIOro coctaBa, NpaHUTOMAbLI, JIJABOBbIE M CYD-
BYJIKAHWYECKHE NalUUT-pHonuToBbie ¢dauuun. B psine cnyyaes K no-
JOOHOMY TUIY OTHOCHATCS OOJOMHTBI, CKADHOMIbI, POrOBUKHA M Ip.

BaxxHBIM CBOMCTBOM THIHYHO YIIPYTHX IMOPOM SIBISETCA HH3KOE
sHaycHue kKoapduumenra Ilyaccona (b=0,01—0,2). B uenom 3to
BecbMa XpyIKue obpasoBaHus. [o npenena ynpyrocTu OHH BedyT cebs
KaK MICAJIbHO YTIpYFHe TeNa, NMOoNYMHAsACh 3akoHy I'yka. Ilpu pmanb-
HeHleM IMOBBILUEHUM HANpsDKeHUMH OHM NpakKTUYECKH cpa3y Xe pas-
PYLIAIOTCS, UCTNIBITHIBasl OYeHb HEeOOMBLIYIO MO BEJIMYUHE IUIacTHYeC-
Kyio gedopMmanvio. B 3aBHCHMOCTH OT MOPHUCTOCTH, TEKCTYPHO-
CTPYKTYPHBIX OocobeHHOCTeil M cocTaBa NOpPOAbl NAHHOIO THIA
pasfensioTcs Ha MHOTOYMCIICHHbBIE TPYIINb] M NMOArPYIINb], pasiuyalio-
lMecs YIpyronpoYyHOCTHBIMH GHABTPALMOHHBIMH XapaKTepUCTHKa-
mu. Haubonee xpalHUMH U3 HUX SABJIAIOTCA:

1) nopucreie (10—20%), manonpoynsle (40—100 MIIa), ¢ Hus-
ko#l TeepnocTsio (70—100 HB), mnoTHocThiO 1,5—2,4 r/cM?, yTIIpyrH-
mu mopynsimu G= (1,5—2,5)10* MIla, E = (3—4)10* MIla n Temnepa-
typamu Jebas 50—150 K o6pazosanus; 2) manonopucreie (0,5—3%),
oTHocUTeNnbHO npouHbie (200— 250 MIla), Teeparie (300—350 HB) u
ynpyrue (G=4,0-10* MIla, E=(8—10)10* MIla) moponsI.

JInsi nepBOM TPYNIIBI XapaKTepHbl MAKCUMAIbHO BBICOKME 3Ha-
YeHUS KOMIUIEKCHOTO meTrpodusnyeckoro Koadduuuenra (3—5), a
anst Bropoii — moHwxeHHbie (0,5—1). YIpyronnacTUYHbBIA THI Xa-
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pakTepu3yeTrcsl 3HAYUTENIbHBIMM IJACTUYECKMMH aedopMauusiMH,
MIOHWXKEHHOH BA3KOCTHI0O H HEBBICOKMMU YNPYTONPOYHOCTHBIMH
cpoMcTBaMi. M.B. I'30BCKMIT OTHOCH 3TH MOpoasl K obpazoBaHuaM
¥ II xareropuii BA3KOCTH, cpeay KOTOPBIX BBLILAEISAIOTCS TOHKOCJIOH-
cThie QIMIIOUOHbIE TEPPUIeHHO-KapOOHAaTHLIE TOJNLUM, 3BANlOPUTO-
Bbie CEpHM, CEpUMUMTOBBIC, XJIOPHTOBbIE H CEPNEHTHHHUTOBLIC CJaH-
L[BI, MAYKH INMTMHUCTO-ANIEBPOJIMTOBBIX MOPOA M TOHKOCHOMCTEIX TY(-
duros. [Ina obpasoBaHHI NaHHOIO TUIA XapaKTepHBbI BbICOKHE 3Ha-
yeHuss Ko3dduuuenta [IyaccoHa (0,30—0,45), wuMpokoe pasBUTHE
OUCTAPMOHMYHOH CKJIaA4YaTOCTH, NMPOSBICHUNA ZHAnNMUpH3Ma B OOnb-
lUHe BEeXUYMHBI Oedopmauui. B uenoM mnopoasl XapakKTepusyrorcs
Huskumu 3Havenuamu K =(0,0-0,5), Q=50-250 K, Ts=50—200
HB, R_=50—150 MIla u E = (3 — 7) 10* MIJa. Kax npasuio, 310
MOPOILI C TIOHDKEHHOM OTHOCTHIO (1,5—2,8 r/cM?) M nmopucTocThIO
(0,5—5,0%).

K TperneMy, YNpyroBsi3KOMY THITY OTHOCSITCS Haubonee BI3KHeE,
XEeCTKHe, TUTOTHBIE M MalonopucTeie 0bpasoBaHusi. OHU XapakTepu-
3YI0TCS MAKCHMMATBHO BRICOKMMH CPEIH KOPOBBIX KOMILIEKCOB 3Haye-
HUSAAMH YNpPYTronpoYyHOCTHBIX mapaMerpoB: G=(3—5,5)10MIIa;
E=(6—12) 10* Mlla, Q=350—-500 K, Ts = 250—450HB, R_=150—
300 MIla, K_=0,0—(-5,0). D11 nopoast uMeloT GoMbllIMe SHAYCHMUS
npenesa ynpyrocTH, a NpH 3HAYHUTCJIBHBIX IO BCJIMYHMHE H IUTUTCNb-
HBIX 110 BPEMEHHU BO3ACHCTBHUS HATIPSDKCHMSIX MCMBITHIBAIOT TUIACTH-
yeckue aedpopmanum. [Topor monsyyecTu JaHHBIX 0Opa3soBaHMi nOC-
TAaTOYHO BBICOK W COCTABIACT NepBble OeciaTku Meranackaneu. [lo
COCTaBY 3TO MacCHBHBIe rabbpo-auadaspl, NEpUOOTUTEI, MeTaMOopdo-
reHHble 00pasoBaHHsA aMPUOONUTOBONH W rpaHynuToBOM dauuu
(rpasuTorHeiicsl, amMpubGONUTE, KPHCTALTHYECKHE CIAHLGI, IKTOTUThI

M Op.).
['eonuHamMU9ecKHe YCIOBHA CTPYKTYpooOpa3oBaHHSA

leoguHaMUyecKue yClOBHMSI CTPYKTYpOOOpasoBaHMs NpencTas-
JICHBI TPEMSA OCHOBHBIMM 30HAMM: 3TTM30HOM, ME3030HOK, KATA30HO!.
ONMHU30HA OXBATHIBACT MPUITOBEPXHOCTHEIE YYACTKH 36MHOM KOpPbI, U B
ee npeaesax npeobiaagaT HU3KMe Temneparyphl (1o 100—150 °C) u
nasneHMsi (eOHMHHUUBLL nTUO0 necaTkM Meranackaneit). ITopoasl cnaGo
MeramopdusosaHrl. KpoMme o6paszosaHuit, BOSHUKLIMX B JaHHBIX yC-
NOBMAX, B 3IMH30HE pa3BUTHl NOPOALI MEPBHYHO MarMaTH4YeCcKoro,
OCaIOYHOTO WIH THUIPOTEPMATBHOIO IIPOUCXOXACHHUS, NTpeodpasoBaH-
HbIe B INIyOMHHBIX 30HAX H 3aT€M TEKTOHHYECKMMM INMpPOLECCAMU BbI-
BeICHHbIE Ha MOBEPXHOCTb. OHU BeOyT ceOs OOBIYHO KaK XECTKHE
KOMIIeTeHTHBIEe 0OpazoBaHu. B 3IIM30He OCHOBHBIM CrIOCOO0OM Iepe-
HOCa pYAHOTO BELISCTBA ABIACTCA LIUPKYIALMS B pPasHOH CTENeHH
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MMHEPaJIM30BaHHBIX ITOA3EMHLIX U TTOPOBLIX BOMA. DTOT Ipolece IoJ-
HOCTBIO KOHTPOJIMPYETCH BHECLIHHUMM OHHaAMHYECKMMM (aKTOpaMu:
nepenagamMy THOPOCTATHYECKOTO NAaBJICHMA, CHJIAMHM TSDKECTH, CEHMC-
MOAKyCTHYECKMMH, BUOpaMurpallMoHHbIMHU 3ddexTaMu U Ip.

Me3030Ha XapakTepusyeTcss MCKIIOYUTEIbHBIM pa3HoobpasueM
U KOHTPACTHOCTHIO TEPMOIMHAMHYECKHX YCIOBUH, OCODEHHO B Ipe-
Aenax MOOHIBHBIX NMOsCOB. B LenoM B Me3030He rnpeobnanaior HM3-
kue u cpeaHue Temrieparypsl (100—400°C) u ymepeHHBIE JaBJICHUS
(6onee 100 MIla); dopmupyloTCsa 1IEONMTOBas M 3€JIEHOCIAHLIEBas
pauuu MetaMop@usMa. Paznuyalor yyacTKM, pacriojioXeHHbIe B 00-
NACTSIX CITOKOMHON IMBIOOBO-OIOKOBOM CKIANYaTOCTH M MPHYPOUYCH-
HbI€ K IMHEHHBIM MOOUNBHBIM nosicaM. [lepBeIM nNpHcylH HoCcTAaTOY~
HO cTaOuIbHBIE TEPMOOUHAMMYECKHE YCIOBMS, COOTBETCTBYIOLIHE
CPCOHHMM NapaMmeTpaM Me3030Hbl. B MOOHMABHBIX mosgcax 3TH mnapa-
METPbl BapbUpPYyIOT B LUMPOKHUX MNpeaenax, JOCTHTass 3KCTPEeMAIbHBIX
sHayeHUH (400—600°C, I'lO*MI1a).

TeKTOHMYEeCKHEe TpoLecChl, CONPOBOXIABIIME 3€JICHOCIAH U~
BbIH MeTaMOP(U3M, ABISIIMCh ONHUM H3 Beayliux ($akTopoB peMo-
OMNM3alHMH HENPOMBILUJIIEHHOTO OpPYIOSHEHMA B Gonpluux obbemax
nopoa U KOHLUCHTpalUMM €ro B OMArorpMusaTHBIX IO TEeKTOHOQH3IHYE-
CKHUM YCJIOBUSM CTPYKTYpax. B pe3ynbrare BO3ZHMKIIM FEeHETHYESCKHA M
MOpP(}pONOTrHYECKH pa3HOOOpa3Hble PYAHBIEC MECTOPOXACHUA — OT
CTpaTH(OPMHBIX 00 XHIbHBIX. UX obpa3oBaHue HeBO3MOXHO 0e3
TCKTOHHUYECKOHM NMepepaboTKM OrpoMHBLIX MacC FopHbIX nopon. Pa3su-
TUC TPCLUMHOBATOCTH, KIMBAXA, MUKPOKATAKIIa3a CIIOCOOCTBOBANIO OC-
BOOOXKACHUIO PYOHBIX KOMIIOHEHTOB M3 NOpoa U MMHepasnios (puc. 83).

CoucTaHue noneil HanpsDKEeHUs!, SBISIOLHUXCS CBOcoOpa3sHBIMHU
KATanu3aTopaMu NeOXUMMYECKHX, TMAPOTEpPMabHO-MEeTacoOMaTHYE-
CKHUX U IPYTUX PYAOKOHUSHTPUPYIOLIHX NMPOLIECCOB C MOBBILIEH HBIMH
reoTepMUYECKUMMU rpagUeHTAMH, CYLLUCCTBOBABLIMMM B 3eMHOMH Kope,
CnocoOCTBOBANIO MUIPALMU 3NEMEHTOB 063 LMPKYISLHUH PACTBOPOB.
Mx nepeMcLICHUSI OCYLLUESCTRISIMCH MOO BO3ACHCTBHEM TCPMOTrpPaBM-
TALMOHHBIX U AMHaMU4YecKuX addexTon. CkopocTth U MacwiTabbl npo-
uecca B 3HAYUTENILHOM CTENCHH ONpPEAeisIUCE CTPYKTYPO#H NMOPOBOTO
NPOCTPAHCTBA M NPOHUUAEMOCTLIO.

B xarazoHe mpeoOnamaloT BhICOKHE TeMnepaTypsl {6onee 400°C)
M napneHusl (6onbwe 200, obrryHo 500—1500 MIla), paszsuBaroTcs
aMmdubonuroBas U rpaHyauToBas dhauuu MeramMopdusMa, U BEAVIIHM
MEXaHHU3MOM nedopMHpPOBaHMS SBJSIETCS IUJIACTHYECKOE TEeYEHUE
(puc. 84). INepenoc pyaHOTo BelleCTBA OCYLUECTRIISAJICS TPeMs CIIOCO-
6aMH: TNACTUYECKUM TeyeHUeM, nuddy3ueil U ruapoTepMalibHBIM
pacTBOpoM. PynoOKOHTpONMpYIOWAasi poib INMyOMHHBIX pa3ioMOB B Kd-
maszone 3aKI04acTcs B NMPUYPOYEHHOCTH K HUM BBICOKOTEMIIEpaTyp-
HBIX KAJHMCBBLIX H KAJMEBO-HATPUEBBIX METACOMATUTOB ¢ DepwiiHe-
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Puc. 81, Jlokanuaalma crpaTHPHUKPOBAHHOIO 30JIOTOKBAPIICBOIO OpYICHEHHA
Mo TPeIlMHAM OTCAOCHHA B IeTepOr¢HHOW TOTIE 1O/ JIMTOMJIACTHUECKHM 3KPaHOM
rMHKCTBX nopod (no A.B.Kokuiy v H.LApuaHosy). '

! — MMHMCTRIE QIaHLLL, 2 — WICBPOJIMTRL; J — MMECUHaH HKK; 4 — 30J10TO- KBAP1ICBRIC
KWIHL, 5 — HanparieHHe IBMOKCHUA PACTROPOR 0DYCIOIHBACTCH TPAIMEHTOM JLAIeH M

pruouna

Puc. 84. CxemaTvueckue MOTOPMIOHTHRIC 1UIaNLl Taekioro MECTopoxiieHua
(srepxy 1000 M, Buu3y — 750 M) (no H.H.[Iepuesy u AJL.KyliakosckoMy).

[ — GuoTuT-aMmpubonopsie U ampUbONOBRIC rHEHCBI, AMBHOONUTH H MMUIMATHTE
Mo HUM, 2 — TMPOKCCHOBBIC M pPOTOBOODMAHKORO-NIHPOKCEHODBIC KPHCTLUIMUMCCKHC
cilaHupl; J — GoraTeie KBapueM KOPAMEPHT- M/MIH CHIUIAMAHHTCOUCPRKAI[MUE
MeTacoMaTHYecKue Mopojibl; 4 — NOJOMHTOBBIE MPAMOPHL; § — CHITHKATHO-KapDolaTHbIe
M KapOoHaTHO-CHMITMKATHBIH MenaHx; & — JYMcTOoe uepelloBaHMe DOraTniX KBaplieM
METACOMATHYECKUX TTOPOJL; 30H CHIMKATHO-KApOOHATHOTO MATAHXA M CKAPHHPOBAMHBIX
KPUCTAUIMYECKMX CllaHIeB; 7 — cKaphbl M CKAPHUPOBAHHBIE FTHEHCHl K KPUCTIWUIMYCCKKE
CiaH lbl, TUACTORLIE TEA CEPNCHTHHMUTOB K ONHBUKHUTOB; & — BKPATUICHHOCTL MATHETHTA
B CKapHax, 9 — BKpaielocTh MAarHeTuTa B CepreHTHHMTAX: [0 — pajoBbic OJIMBHA
(CepnCHTUH ) — MArHETHTOBLIC PYibl;, [/ — pajtoBbie iMoncuit (aMprbosT) — MarHeTHTORBIC
pyibl; /2 — Gorarble MATHETHTOBLIC PYIBl © OJIMBHHOM W/MIKM KIMHOTYMHMTOM, HIIOIIA
JUOABHUTHTOM
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BbIM, HHUOOMEBBIM, TAHTAJIOBLIM OPYACHEHHEM, HEKOTOPLIX peiKOMe-
TANNbBHBIX MErMaTUTOB, a4 TAKKE MAarHe3UaJlbHO-CKarnoJAUTOBBIX MECTO-
POXICHUMN MarHeTUTa M GJIOrornura, MyCKOBUTOBBIX M KEpaMHYSCKHX
rierMaTuToB. KpyImHbBIE pYOOHOCHBIC pasfioMbl B OOpa3soBaHHUAX aM-
dubonuroBoil dauMM XapakTCpU3YIOTCS MUIWTENIbLHBIM YHACJENOBaH-
HBIM INOJUICHHBIM U IMOJIMXPOHHBIM Pa3BHTHEM.

B ucTtopuum dbopMUpOBaHUS CTPYKTYP MECTOPOXIECHHUM
OONBLIMHCTBA BUOOB IMOJIE3HBIX MCKOIAESMbIX BBIACISICTCH HECKOJLKO
rnajeoTeKTOHMYCCKHX 06cTaHOBOK. Ha paHHeM 3Tane pyaioKOHTPOJIM-
PYIOLIME CTPYKTYPbl MOrMH OoOpa3oBLIBATLCS B YCIOBUSX 3MH30HBL, B
JIOKANBbHBIX ACTNPECCUsIX, TPUYPOYEHHBIX K MOPCKHUM MM KOHTHHEH-
TanbHBIM pudTaM. BTO OOMH 3Tarl, OAUH TUN TAJICOTCKTOHHYECKOH
oB6CcTAHOBKM. 3aTeM Ha MecTe pUATOBOM CTPYKTYPHI Pa3sBUICA MO-
OUNBHLIA TOMC, TIOPOALI MPETEpNneaH 3eJIcHOCNaHLUEeBBIH MeTaMop-
(hU3M, PYAHOC BEUIECTBO HYACTUYHO OBLJIO NEPEOTIIOKEHO B HOBLIC
CKJIANYAThIC U PA3PBLIBHLIC CTPYKTYPBl. 3Ta BTOPOH 2TaN, BTOPOW TUII
obcTaHOBKM. MoryT GbiTh H NOCASAYIOLLIMC TPCTHH, YCTBEPTLINW M T. .
OO6LIYHO B HHTEHCHBHO MeTaMopdH30BaHHbIX NoKeMOpuiickux dop-
MAUMSX BblAEASETCS HE MCHbLUC YETbIpeX TAKMX 3TAMNOB.

C No3ULMH NOJUTEHHOCTU-TIOJIMXPOHHOCTH (POPMHPOBAHHS Me-
CTOPOXIACHUI BBIACISAIOTCS MOHOTEHHBIC M MOJIMTCHHBIC (MTOJMXPOH-
HbIC) PYAHBIC OOLEKTLI.

Mexauu3mbl aeGopMHpPOBAHNS

BeaymuMy MexaHu3MaMH AepOpMHUPOBAHMS, NPOSIBUBLIMMHMCS
HA PYOHBIX MOJISIX U MECTOPOXACHMUSIX, SIBISAIOTCS: TOPU3OHTANLHOC
COBUTAHUE, POTALMOHHBIH, MOIMEPEYHOC U MPOAOJBLHOE CXATHE, MNOo-
nepeyHoe M3rnbaHue, nojoroe HaABMraHUe, rPAaBUTALIMOHHOE CKOJlb-
>KCHHE U B3PBIBHOM.

['opM30OHTANBHOC CABUTAHUE COMPOBOXAAETCSI BOSHUKHOBEHHEM
SLUETOHHPOBAHHBIX CHCTCM HApPYLICHUS, XapaKTCPHU3YIOLMXCS COX-
HOM, Kak rnpaBuwio, S-obpasHoil popMO KYTUCHBIX pa3pbiBoB. Bax-
HO OTMETHTDb, YTO B YCINOBHSX OOLUCIO PCTUOHAJIBLHOIO CXATHsI B Ha-
YasbHble CTAAUN POPMHPOBAHMS 31UCJIOHOB CYLUESCTBOBAIA OOCTAHOB-
Ka PACTSDKEHMS] M BOZHMKAIOLIME KYNMCHbBIC OTPbIBbI YACTO CIYXKMIIH
MECTOM JIOKAJIM3ALIMM PYAHLIX W JAMKOBBIX TEJ, SBASJINCH BbICOKO-
NMPOHHULACMBIMUY 30HAMH U B PANE CIIy4aeB KOHTPOJIUPOBAIIM HATpaB-
JICHUE OBWXCHHUS THAPOTECPMUILHOrO rnoroka. IIoMUMO OAMHOYHBIX
JIMHEHHBIX SLUEJIOHOB OTMEYAKITCSl UX CONpPSIKEHHbIE cUcTeMbl. CaBUr
penko OniBaeT npeacTaBlieH OJHOM MJIOCKOCTHIO pa3pbiBa. Yalue 310
CepuH cybrapayuieIbHbIX MTOAMILUIMTYIHBIX Pa3pbiBOB.

Ha yyacTkax, CNOXEHHBIX YNPYromjaacTUYHBIMHU INOpPOAAMH,
BOJIM3M 30HBI caBMra (nox yrioMm 45°) U HENoCpenCTBEHHO B ee npe-
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aenax QOPMHUPYIOTCS CHOXHBIE, H3OTHYTbIE, (IeKCYpoob6pasHbIC
CKNAaAKM ¥ 30HKH NJIOHYATOCTH, OCNOXHEHHbIE MENTKHMMH CKOJIOBBIMH
HapylIeHUsIMH. BaOXXHOM W NOYTH YHMBEPCAIBHOW XapaKTepUCTHKOM
CABHTOBBIX 30H SIBNISIIOTCSI CKIIAAKH C KPYTONANAIOWWMH 1APHUPAMM.

B ynpyroxpynkux mopoaax (popMHUpPOBAHHMC 30HBI CABMTIA
Ha4YMHaEeTCAd C BO3HHWKHOBECHMUSI KYNTHCHBIX CHCTEM CKOJNOB C MOCJiC-
AYIOLIHUM IIpCBPALICHHWEM HMX B pasNBHUId M MOSIBIEHWEM BTOPOM,
TPETLCH U OPYTUX FeHEepauMWil paspbIBHBIX HapylUeHHUi. B pesynbrare
B 30HE 00pasyioTca orpaHHYCHHbIC Pa3aBUraMu GJI0KH pOMBOBUIHOM,
S-06pa3Hoil, pexe MPSIMOYTONbHON M TPEYTo/IbHOM hopm.

MexaHH3M pOTaLIMOHHOTO CABHIa IUMPOKO MpPOSIBMICS B 36MHOM
Kope. B pernoHanbHOM IUIaHE OCHOBOMOMATAIOLIMMU paboTtaMu, Mno-
CBAWEHHBIMH 3TOH TpobneMe, SIBHJIHMCH MCCICOOBAHMSI KHMTalCKOTO
reosiora JIn Ceiryana, nposenenHsie B 1950—1960 rr. B Hux BriepBbie
BblACJICHBI M ONTUCAaHbl BUXPEBBIE CTPYKTYPEI Ha TIPHMEpPE CKNaa4aTo-
paspbiBHBIX cucteM CeBepo-3anannoro Kuras.

B mocieanue romsl Bce Gonbluee 3HAYCHUE HCCHENOBATCNIMU
NpUAAIOT POTAUHOHHOMY MeXaHH3MYy (POPMHUPOBAHMS PYIOKOHTPOIH -
PYIOLLMX H PYAOBMEWIAIOLUKX CTPYKTYP MJIsI OOLIMPHOTIO CrEKTpa dH-
JOTEHHBIX M 3K30TC€HHBIX MEGCTOPOXICHHM IONE3HBLIX MCKONMaeMbIX
(puc. 85).

[Inockoc nose HanpsDKeHUH BUXPEBOH CTPYKTYPBI ONucano SIHb
OHbA3. [Ins Hero xapakTepHa konblicbasi GopMa NMPOEKUMH MAaKCH-
MaNbHBIX CKAJILIBAIOLUMX HaNpsLkeHW (t ). [naBHbBIC HOpMasbHBIC
HanpsDKeHMs1 (MAaKCHMaNIbHbIE U MMHUMAJIbHBIE) IIPEACTARICHbI BHH -
TOOOpa3HO# cUCTEMOM ocel s, U s,.

YcTaHOBNEHO, YTO KPYTIHbIE BUXPEBbIE CTPYKTYPhl KOHTPOJIUPY-
I0T pacMpoCTpaHECHUEe PYIHBIX 30H, a 60/ee MCNKHE — PyAHEIE NOAS U
MECTOPOXICHHUS U JaXe pynHble Tena. ['MaporepMaibHbIE MECTOPOX-
AeHUs OOBIYHO NMPHYPOYEHBEI K IUNIOCKOCTSM (30HaM) M 60KOBBIM IUTaC-
TaM BpawieHHs. Pyabl nokanuayiorcs Mubo HENOCPEACTBEHHO B TLIOC-
KOCTAX (30Hax) BpalUeHMsI, TU6O B OMEPSIOLUIMX TPELIMHAX HUILIETO
nopsaka. [InockocTu (30HBI) BpallleHHs] B 3TOM CyYae TpelcTaBiie-
Hbl paspblBHBIMH HApYLIEHHAMH, CKIaAKaMH H AYrooOpasHLIMHU Te-
JJaMM MarmaTtudeckux nopon. Haubonee pacnpocTpaHCHHBIMM SIBIISI-
IOTCS PYAZOKOHTPONUPYIOLUHE METENKOObpasHble CTPYKTYPHl pa3phiB-
HOI'O TMOATHIA.

[lonoroe HagBUraHue M rpaBUTALIMOHHOE CKOJIbXKEHUE CTIOCO6-
CTBOBAIM CO3NAHMIO HAABHIOBBIX CTPYKTYP M 3a4acTYIO ONPENEIIsiTH
HanpapneHue QNIOUAHBIX DYIOHOCHBIX MOTOKOB B IMAPOTEPMATLHBIX
CUCTEMaX M MPOCTPAHCTBEHHOE MOJIOXKEHHUE YYaCTKOB U 30H pasrpys-
KH, Ti¢ ¥ MPOUCXOAWIO GOpMUPOBAHUE NMPOMBILUIICHHBIX 3AEXCH.

HecMoTps Ha BaXXHOCTE BBUIENIEHHMS U BCECTOPOHHErO M3YyYEHUS
3TOIO THIA CTPYKTYPHEIX 00Opa3oBaHUii, BO MHOTHX CJIyYasiX UX MTHO-
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PUPYIOT WIHM OTHOCSIT K CTPYKTYpaM HMHOToO Knacca. [logobHoe moso-
KESHHE CBS3AHO € TeM, YTO HeOOoNBLIME YYAaCTKH 36 MHOM KOpBl, K KO-
TOPLIM INPUYPOYEHB! HCCNEOYEMbBIE PYIHBIE O0OBEKTHI, He ITO3BOJSIIOT
OOCTAaTOYHO MNOCTOBEPHO BBIASIUTH COBNANAIOIIHE CO CIOHCTOCTHIO
HanBuru. OCHOBHBIM NedopMUpYIOLIMM paKTopoM IpH HMX obpa3zosa-
HMM sgBisieTcad oObeMHasd cwia TsokecTH. HayansHbBIM MOMEHTOM OIS
BO3ZHUMKHOBCHMS U Pa3BUTHS HAIBHUIOBOK CHCTEMBI SBISCTCS Hapyllie-
HHUE FPaBUTALMOHHOIO PABHOBECHUS B OTHEJIBHBIX yJacTKaX 3eMHOH
KOPBI, KOTOpPOE MOXET OBIThH BBI3BAHO pa3NUYHBIMHM dakropamu (ne-
HyJauuerd, HepaBHOMEPHBIM NoabeMoM O50KOB, oO6pa3zoBaHMEM
TONOrMX KYTOMBHBIX NMOXHATHHA U Ap.).

[InockocTs HanBUIra, Kak rNpaBwWiIo, NMPUYpPOYEHa K IUIacTy (Wi
nayke) yIpYyroIUIaCTUYHBIX ITOPOA C IOBBLILUCEHHOMW MOPHMCTOCTBIO M
NOCTAaTOYHO BBLICOKMM TNOPOBEIM AaBlieHMEM. B Kposine M nomoluse
HaABUra pacrnojiaralorcs ynpyroBsaskue noponabl. Ocobyio pasHOBUI-
HOCTb HAJBHIOBLIX O0Opa30BaHHM COCTARNAIOT NOJIOTUE OTNON3HHU, ONHM-
CTOCTPOMEI ¥ TYPOMAMTOBEIE NOTOKHM, IIHPOKO Pa3BUTLIE HA BYIKaHO-
PeHHO-0CaNOYHbBIX K OCaTOYHBIX CHHIUANCHETHYECKHX PYAHBIX IMOJSAX
M MeCTOpoXIeHMsIX. K conmyTcTBYIOLUMM M ONepdiOLUMM KpYITHBIE
HAaABUI'M CTPYKTYpPaM OTHOCSITCS CHCTEMEI CEeKylHuX cOpocos,
YyellyiyaTbiX HaABUIOB, CKIAAKM BOJIOYEHMsI, BCTPEYHbIe HAABUIU M
NOANBUTH.

[lonepeyHoe M3rnbaHME NMPOMCXOAMT IOH BO3NEHCTBHEM CHII,
HanpaBJICHHBIX NEPNEeHIMKYNSPHO YIJIMHEHUSIM NeOJIOTHYECKHX TeEJl.
Yaure Bcero nopodHuie feopMally MPOUCXONAT IIPH BEPTUKATIBHBIX
nepeMellieHUsIX OTAENbHBIX O/IOKOB WIM NPU BHEAPEHHUH BA3KHMX Marm
B BEpPXHHE FrOPU30HTHI 3¢MHOM KOophl. BosHMKao1Me NpyU 3TOM CTPYK-
TYpPbl HA3BIBAIOT CKIAAKAMM IIONEPEeYHOro M3ruba, WiIM LUTaMIOBLIMM.

YceTaHORIEHB! JBa THIIA 1ITAMIIOBOK: JKECTKMH U MATKMH. XKecT-
Kuii Haubosee 1UMPOKO PAacIpOCTPAaHEH B BEPXHMX YacTIX 3€MHOM
KOpH W TpeAcTaBlecH pa3HooOpa3sHBIMH IO KOHQUrypauuu
TCKTOHHWYECKHMMH OJIOKAMM, MCNLIThIBAIOILMMM BEPTHKAJIbHBIE IIEepe-
MELEeHUA. MSrkuil luTaMn OTHOCUTCS K TUTACTHYHBIM M XHMIKMM 00-
pa3oBaHMAM, BHEAPSIOLIMMCS B TBeplible reojlorudeckue cpeabl. Pas-
JTHYME MEXNY HHMH 3aK/II09aeTcs B pacripeleficHUH HanpaBlieHHH oe-
dopMHpYIOLIMX YCHIHU. B mepBoM ciryyae OHM ODHMEHTHPOBAaHBI Ipe-

Puc. 85. CrpyxrypHas cxema pyaHoro mons Mosyroy B npoBHHLMM II3HbCH
(no Yxkao YKHUTHO).

] — rpaHOAMOPUT-TIOPUPSHI; 2 — CKapHBl; 3 — MPaMODBI; 4 — 3aJeXH XKeJIEIHbIX
pYJI; 5-8 — reOXHMHYECKMe aHOMAIMM: 5 — XKerlesa, 6 — MojmMbeHa, 7 — LIMHKa, & —
MEJIM; 9 — SJIpO BUXpPEBOH CTPYKTYpbI; 10 — UEHTP KOHBEPIeHLMH; /] — KOOpAMHATHaA
CHCTEMA CTPYKTYpLI; /2 — CTpYKTYpHBie ocH;, I3 — oChb CHMKITMHAIH, I4 — OCHOBHBIC
HMHTPY3HBHBIC MACCHBRI M WX HOMepa
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MMYLIECTBEHHO BEPTHKAJBHO, 2 BO BTOPOM — Beepoobpa3Ho noj Ky-
MTOJTOBUIHBIMHM BBICTYIIAMH BHEAPSAIOLIMXCS MIACTUYHO-XHUIKHX Macc.

Briaensiorcs ase cragud B GOPMMPOBAHHM IMOJOOHBIX CTPYK-
Typ: paHHss1 ¥ no3aHss. JJis epBoi XapaKTepHO II0Jie HalpsKeH U,
NP KOTOPOM MHHHMMANbHbIC IMIaBHbIE HANPSDKEHMs! OPHEHTHPOBAHBI
BeepooOpa3HO CHM3Y BBEpX OT lUTaMITa, a MAKCUMAaJIbHBIC NEPHICHAM -
KyJIApHEI TOCJIEAHMM M OCEBOM TIocKOCcTH ckianku. Ilpomexyroy-
HOe HalpsXeHHe HalpaBIeHO FOPHU3OHTANBHO BOOJbL CKIAA4YaTOH
CTPYKTYphl. THIIHMYHBIM NApareHE3MCOM 3[eCh ABISIIOTCS CUCTEMBI
MPONOMNBLHBIX, BETBAILMXCS K BEPXHUM INOPM30HTaM B3OpocoB MU oce-
NIPOAOJIbHEIX LIEHTPaTbHBIX COPOCOB.

Ha no3nHe# cTaguM NMPOMCXOOMUT HWHBEPCHSA TEKTOHHYECKOTO
pexyma. B momepeyHoM paspese pacTArMBamluMe YyCWIMA TEnephb
pacrionaralorcs B GopMe BEPTHKATBLHOIO Beepa U HamnpaBlieHbl CBEPXY
BHH3, 2 CXMMalolHe CyOropM3OHTalbHBI: NMPOMEXYTOYHBIE HaNpA-
XeHUd OeHCTBYIOT, KaK M B INPAMOM MOJENH, BIOOJIb NPOCTUPAHUSA
cxnanku. [TomoOHBI peXuM crnocoGCTBYET PasBUTHMIO BAONbL OOOMX
GMAHroB CTPYKTYPBl KJIMHOBUIHBIX OJIOKOB, BBIKIIMHHUBAIOLIMXCA C
rTyOHHOM.

[Ipy MexaHM3Me MOIIEPEYHOro CXKaTHs HanboNpUIMe CXUMAaKo-
li{e BHEIUHHWE CHMJIbI HAIpaBiCHbI MOMEPEK CJIOMCTOCTH mopon. B
NIPOCTPAHCTBE OPMEHTHPOBKA CXKMMAIOLLMX YCHIUH MOXET U3MCH SITb-
cs OT BepTHKaJbHOM Oo ropusoHTanbHou. Haubonsuue pac-
TATUBAIOLIME M NPOMEXYTOYHEIC HANpSAXEHUA AEHCTBYIOT BAOJDb
CIIOMCTOCTH. THUIMUYHBIE CTPYKTYPHI, dOopMHUpYIOLIKMEC] B NOoAoOHOH
06CTAHOBKE, — BYAMHAXK, MOCTOWHBIN KIHBAX M NONEepeYHbIe K CIOU-
CTOCTH CMCTEMBI OTPBIBOB.

Haubonee OTYETAIMBO 3TOT THN MEXaHU3Mma NedOopMUpPOBaHUA
NPOSIBWICS B CJIOMCTLIX TOJNLIAX, COCTOSAWIMX W3 Mepec/lanBalollHXCs
KOHTPAaCTHBIX MO (PUINKO-MEXaHUYECKHM CBOMCTBAM MPOCIOEB IIO-
pon. B mnacTHyYHBIX cpeaax, Kak MpaBUJio, pa3BUBAIOTCH MUKPOCKIA-
KM HATHETAHMA M MOCIOHHBIN KIMBAX, a CIOW M JIMH3BI YIIPYTOBA3-
KMX TIOPOJ PaCWICHSIOTCS Ha OTHEIbHBIe GJIOKM, KOTOphbie B KOHLE
npouecca nedhopMHPOBaHMS TNpeBpaAlAlOTCs B OYAMHLI pasIM4yHBIX
pasMepoB.

[IpononpHOE CXAaTHE OTHOCUTCH K ONHOMY M3 BaXXHCHUIUIMUX H
LIMPOKO PacIpOCTPAaHEHHBIX MEXaHHU3MOB AchOpMHUPOBAHHUA 3CMHOM
Kophl. Ins Hero xapaxTepHO BO3IEMCTBHE BHELIHErO CXUMAIOLICIO
YCWIHA BOOJIb CJIOMCTOCTH Iopod. B 3aBUCHMMOCTH OT PU3UKO-MEXa-
HUYECKHX CBOMCTB M PEOJIOTHYECCKHUX XapaKTCPHUCTHK CIIOHMCTBHIX KOM-
IUIEKCOB, a TAKKE NMPOMOJDKUTENBHOCTHY U MHTCHCHBHOCTH TIPOLIECCOB
nedopMUpPOBaHUSA pa3IMyYyalOT ABa BHIA MEXaAHHW3MOB: INPOAOIbLHOC
pacIUTIOLLIMBAaHHE W NMPOAOJbHOE M3THDaHUE.
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Ha pyaHBIX IMONSIX U MECTOPOXIEHUAX CKIANKHM NPOHOJILHOTO
U3rubaHms C NMOMOCTAMM OTCIIAHBAHMA B MX LIAPHMpaX 4acTo SBJISIOT-
CA JIOKANU3aTOpaMH OpYAECHEHHs OT IMApPOTEPMaIbHOIO OO CKapHO-
BOIO M NMErMaTUTOBOrO. TeKTOHWYECKHeE ITONS HANpSDKeHHH, CyllecT-
BOBaBLIHE BO BpeMd NePOPMHPOBAHMS, KOHTPOJIUPOBAIH MHUTpaLHIO
psda PYOHBIX U HEPYAHBIX KOMIIOHEHTOB B NMOopoJax M crocobcTBOBaA-
JIH KOHUEHTpPaUWH NMOCHEIHHUX BO BHEILIHUX BBITYKIIBIX YacTaX CKJia-
JOK M MX BBIHOCY M3 IOPOL HUXXKHMUX BOTHYTBIX YaCTEM 3TUX CTPYKTYP.
BosHuKalolIMe Ha KPBUIBAX CKIANOK ITOJIOTHME 30HBI-CKOJIOB TAKKE
CJHYXWIH KOHLEHTPAaTOpaMH 3JIEMEHTOB, MUIPHPOBaBILIMX B IIOKPOB-
HOM IIPOCTPAaHCTBE MOPOJ B cocTaBe QIIOMIHON (as3sbl.

B3ppiBHON MexaHH3M OOBeNMHSET BCIO raMmy aedopMalMOH-
HBIX IPOLECCOB, NMPOTEKAIOLIMX B TOPHBIX TMOpoaax. Mol BO30eMCTBH -
eM OONBLIMX HaNpPsDKEHHM B BHICOKOCKOPOCTHOM pexxume. [1pryuHOM
MX MOTYT OBITH JTUOO ra3omnapoBble MPOPBIBBI, THOO I'HMApaBIHYSCKME
3¢ddexTel B TEKTOHHWYECKM HanpsXKeHHBIX y4yacTKax. PaspyuieHue
XPYNKHX IIOpOO B IEPBOM CJIy4ae OCYLISCTRISAETCS ITyTeM pa3sBUTHA
CKBO3HBIX TPELIMH CO 3BYKOBOM p3JieeBCKOU cKopocThio. [IodTH
MIHOBEHHO TPOHMCXOAUT pPa3sHMHTErpallMs MacCHBa Ha OTAENbHBIE 06-
NoMKH. boniee BbICOKME HANpPsDKEHHA BBI3BIBAIOT BOSHHKHOBEHHUE 0O-
Jiee MENKVX TPEeLUMH, LIHHA KOTOPHIX TeM Oosblle, YeM IpOomOIiKH-
TenbHee da3bl IMHAMHYECKUX NEPerpy3ok.

[MnpaBnu4yeckass TEKTOHHKA Mccnenyer GopmMsbl, IPOCTPAHCT-
BEHHOE TIOJIOXKEHHWE M ITPOMCXOXIEHHE CTPYKTYPHBIX 3JIeMEHTOB,
0OBLEAUHAOLIUX IUTaCTHYECKME M XpYTIKHMe JedopMallMi, BOZHUKAKO-
LIMe MOI AEHCTBHEM Ha NOpHLIE NOPOALI XHWIKOCTH, rasa, MarMaTH-
YECKOro pacruiaBa MM HMX cMeced. OHa OKa3blBaeT CYLUECTBEHHOE
BIMSAHUE Ha nepepaclipele/icHUe NMEPBUYHOIO PYOIHOIO BellleCTBa.
OTO BHIpaXaeTcsl B peaJii3allid OMaroNnpHUsTHOTO COYETaHUS TEKTO-
HOPU3IUYECKHUX U THIPOOMHAMHYECKUX SABJICHUM, IIPUBEIIUHNX HA pPaH-
HUX CTAOUAX K BO3HUKHOBEHMIO MATHCTPANBHBIX TPEUIUH THApoOpas-
PLIBOB U (DMIOMAHBIX KaMep, a Ha MO3AHUX — K DOPMHUPOBaHMIO B
ITHUX KaMepax NOoJMCTaIUMHBIX PYOHEIX Ten. JaHHBIE CTPYKTYPEI Yac-
TO BBIMOJHSJIM POJIb KOHUEHTPATOPOB MO3OHEIO 3IHMICHETHYECKOTO
opyaeHeHUs (puc. 86).

PynoHOCHBIE CTPYKTYpPHBIE NapareHe3Mchl NpeacTaBiIsasinT coboH
COBOKYIIHOCTBh CKJIAOYaThIX M pa3pbIBHBIX HApPYIUCHHUH pPa3siH4YHBIX
TUIIOB U MacluTaboB, choOpMHUPOBABIIMXCSA B PE3YJIbTaTe BO3NEHCTBHA
Ha IOpOAbl MU PYAEl OOHOIO M TOIO €& TEKTOHHYECKOIO peXuma,
CYLLIECTBOBABLIENO B TeYeHHE ONpeneieHHONO BpEMEHHOIO HHTEpBa-
na. PasznuuHble acneKThl 3TOro NoHATHs paspabareiBand M. B. I'30B-
ckuit, E. H. INaranaxa, B. B. benoycos, B. . I[lapdenor u np.

CTpyKTypHBbI€ [TaparcHE3MUCHI SIBIAIOTCSA OCHOBHBIM HCTOYHHKOM
MHGOPMALIMM O TIOCIeNOBATEILHOCTH M MeXaHu3MaX GpopMHpOBaAHMS
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Puc. 86. Mopdonorusa M BHyTpeHHee CTpoeHHe DapHT-MONMHMETAUUIHYECKUX TeJl
THAPARTHYECKOTO ITPOHCXOXIeHHA.

l-2 — MacndHCcKaA CBMTA: | — CIIOMCTEIE ANEBPONMTRI, 2 — CHMIIMIMTRL 4 —
CIOMCTRIE M § — MacCHMBHEIE, J — aKTHMHONWT-TPEMO/IMT-XI0PHTORLIE ITOPO/ILI ¢ pelKOH
BKpaTUTeHHOCTBIO TTHPHTA;, ¢ — nopdMpHTLL, 5 — KBapL-DapMTOBLIC MPOXWIKH, 6 —
PYABL: @ — GapMT-MOIMMeTAIUTHYeCKHe, § — LIMHKOBO-CBHHLOBEIE, MEIHO-ILIHHKOBLIC H
MEIHO-KOJTMeNaHHEIe, § — CePHO-KOTHelaHHble, KpecTHKOM I10Ka3aH bl CyDBYIKAaHMYECKHE
PHOJTMTEI

MECTOPOXACHHH IMTOJIE3HBIX McKomaeMbiX. OHH pa3densiorcs Ha TpH
KaTeTOpUH: MEXaHWYSCKHE, MCTOPUYECKHE M perdoHanbHbie. Kpome
TOIO, BBUIENAIOTCS NMapareHe3UChl: JOPYAHBIE, CHHPYAHBIE, MTOCTPYI-
Hble, pAHHUX, CPeIHMX U MO3OHUX DTATIOB.

PernoHanbHas NajlcoOTEKTOHHYECKAS MO3HUMS ONPEHEasETCS
IIPUYPOYEHHOCTHI0O MECTOPOXACHUM: 1) K NMOKanbHBIM BIagMHaM MU
HenpeccHsaM, 2) K pyIHO-MarMaTH4eCKUM M BYJIKAHOTCHHO-PYVAHBIM
LICHTpaM.

B obnacTsax macCHMBHBIX KOHTMHEHTAILHBIX OKPAaWH, BO BragM-
Hax KpaeBbIX BYJIKAHMYECKHUX ITOSICOB, B HHTPAKpAaTOHHBIX Naneobac-
CeMHax B MEPUOABI TEKTOHHYCCKHX PEXKHMOB PACTSDKEHHS CHHXPOH-
HO ¢ (popMHUpOBaHHEM rpabeH-CHHKIMHANICH, DpaxudOpMHBIX MYyNbI
H aBlMaKoIreHoB obpasoBaiuck MHOTOYMCJICHHBIC KJIACCHI M IPYIINEL
MECTOPOXICHUHN IMOMIUMETAINHYSCKHUX, O1aropoqHOMETAUIHYECKIX U
pannoakTUBHEIX pyn. Haubonee sHayurensHele cpen HuUX — Mak-
Aptyp-PuBep, Maynr-Aitza, Cannuead, MUCCHCUIICKON JONMHBI,
HagaH, PamMmenscbepr, XKailipemckoe, Kaparayckoe u ap. (puc. 87).

Hx obpenuHAI0T MHOTHE ODLIME YePTHI CTPOSHMS M YCIOBHH 06-
pa3’oBaHUA: 1) DOMMHHUpPYIOLIAS POJIb OCANOYHBIX NMPOLIECCOB B CO3A-
HHH TIEPBIYHBIX PYAHBIX KOHLUEHTpAaUMil ¥ 06pa3soBaHHMM OCHOBHOTO
Kapkaca Ha49aJbHOM CTPYKTYDEl PYAHBIX PalOHOB, JIOJIEH ¥ MECTOPO-
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XOSHWH; 2) ONMTENbHOE B YCJIOBUSAX YCTOHYMBBIX ITAJICOTEKTOHHYC-
CKUX TIOJIeil HANPSOKEHUI pasBUTHE CTPYKTYPHI; 3) TpexatanHoe ¢op-
MHpPOBaHHe CTPYKTYPBI MECTOPOXACHHH. B paHHUH 3Tall B yCJIOBHAX
PACTSDKEHHUS NeHCTBOBAJIM MEXaHM3MBI TIONEpPEe4YHOTro H3rubaHusi, To-
PHU3OHTATLHOTO PACTSLKEHHA M POPMHMPOBaNMCh OIOKOBBIE CTPYKTY-
pBI, KYTIONOBMAHBIE MOXHSTHS, KOHUYECKHE M JIMHEHHBIC CHUCTEMbI
PYIOTIOABOASLUMX CKOJIOB, OTPHIBOB M Pa3BUIOB.

Bo Bropofi 3Tam B OOHMX CNyyasiX yHacledOBaHHE pa3sBUBAJCH
MEXaHM3M TOTepeyHoro M3rmbaHusd, MPOMCXONWIH NOABbEM OJIOKOB,
obpa3oBaHMe ropcToB, GpaxubOPMHBIX MOAHATHHA, BHEAPECHHE Marm
1 GOpPMUPOBAHHUE NAKKOIMTONONOOHBIX 9KCTPY3MBHBIX, CYOBYIKAHH-
YeCKMX M MHTPY3MBHBIX Tel. B ApYIrHX reoloTM4CCKHX CHUTyalHsX, B
KpaeBhIX 30HaX MOOWIbHBIX BYJIKAHWYECKMX TOSICOB BTOPOM 3Tall Xa-
paKTepU30Bascsl 06CTAHOBKOM CXaTHsA. DTO MPUBOAMIO K BOSHMKHO-
BEHMIO CJIOXHBIX CKIANOK MPOAOJLHOIO M3TrMba, HAABUIOB, B3OPOCOR
H caBHros. TpeTHii 3Tanm NpoTekKaeT B 0OCTAHOBKE INPHUITIOBEPXHOCTHIX
B36poco-cHpoco-cABUIOBbIX AedopMalri. [ HEro XapaKTepHBI
XpYTIKMH XapakKTep paspylleHUsl MOpoH, OTCYTCTBHE IHAPOTEpMaib-
HBIX TIPOSBICHUH M HebonplIKke NEepeMElICHHd MO pa3phiBaM.

PeruoHanpHasg NO3HLIHMS PYAHBIX O0LEKTOB OIPCAENSIeTCS TaKXKe
UX TIPUYPOYEHHOCTHIO K pYAHO~-MarMaTH4eCKUM WM BYTKaHOT€HHO-
pYAHBIM LeHTpaM. K HUM OTHECEHBI NONTOXHUBYLIME YJACTKH Marma-
THYECKOH W METaJUIOTeHWYECKON AaKTUBHOCTH. OTO 3BEHbA PYNOHOC-
HBIX ITPEPBIBHCTBIX BYJIKAHOTEHHBIX IIOSCOB WIM 30H, CJIOXEHHBIX
nocnenosarebHO TuddepeHUHUPOBAHHBIMH HIM KOHTPACTHLIMH BYJI-
KaHOTeHHBIMU dopMalHsIMH. PasBUTHE TaKMX LEHTPOB OIpPCAC/IACT-
csl MO3aMYyHO-OIOKOBLIM CTPOEHHEM 3eMHOM KOpbl, 00YCIOBIEHHBIM
cHcTeMOH (PH3MYECKUX HEONHOPONHOCTEN Ha IpaHMlUeE KOphbl M MaH-
THU. BynkaHOTeHHO-pYIHbIE LEHTPHI CBA3aHB] ¢ IepHPEpUICCKUMHU
MarMaTUYecKUMMH O4araMy, pacrioaraiollMMucs Ha rinybuHe oT 2 [0
7 XM, KOTOpbIE B CBOIO O4Yepelb MarMaTHYeCKMMH KONTOHHAMM COCOHU-
HAKOTCA ¢ IEPBUYHBIMU MarMOreHepHMPYIOIKMMHU oYaraMM, HaXoosi UM -
Mucs Ha rnyouHe 20—50 xM B 30HE pasyTUIOTHEHHS.

Ha rnoBepXHOCTH TeeCKONMMYECKNE CUCTEMbI TEKTOHOMArMaTH-
YeCKMX CTPYKTYP LEHTPaNbHOTO TUMAa IMpeACTaBIeHbl BYIKaHO-TEKTO-
HUYECKHMMM AEMpecCUsIMH M KalpAepaMyd M IPYTMMM THNAMH CTPYK-
Typ. Bo3HuKaumue Han nepudpepHUIeCKHUMH OYaraMu KpYITHBIE
BYJIKAHWYECKME LIEHTPBI pacriojaraloTcsl Opyr OoT Apyra Ha paccros-
HUM HECKOJIBKMX NeCITKOB KioMeTpoB. Ha npumepe KomyenaHOHOC-
HBIX NMpoBUHUMH ¥Ypana, CepepHoro Kaskasza ¥ AaTtad BUIHO, YTO
ob1lag MOIUHOCTh 36MHOM KOpPBI 3THX NMPOBMHUKWH pasnu4Ha, Cylule-
CTBEHHO BIMSAET Ha UX METAUIONEHUYECKYIO CIELHMATIM3aliI0 H KO-
ne6nercsa oT 38 mo 60 xM. [Tomoxenue rpaHuLel KoHpana, pasnensio-
el rPaHUTHBIN W 6a3aJIbTOBBIM CINOM B JIOKAJIbHBIX MOAHATHAX, Ha-
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xogutcsd Ha ryouHax 5—12 xMm Ha HOxHoMm Vpane u 8—12 KM Ha
PynHoM Anrae. 9To CYILUECTBEHHO BIIMSICT HU THUITB] PYOLOHOCHBIX BYJI-
KaHOTeHHBIX GopMaLM¥ W OmpenensieT MEeTHO-LHHKOBO-KOMYedaH-
HbI ipodup KOXHO-YpanbCcKoM NPOBUHLMHU H NTOJIMMETA/UTHYECKO-
KonyenaHHoro Pynroro Anras.

[mobanbHasg reoreKroHMYeckas obcTaHOBKA OIIpeHelisieT OCO-
OEHHOCTH MarMaTuaMa, OCalKOHAaKOIUTeHMst M MeTajutioreHuH. OHa
KOHTPONMPYET TOJIOXEHHE M XapaKTep PYAHBIX NMPOBHMHLMIA M pak-
OHOB. B ¢TpyKType 3eMHOH KOpBI IMTaBHBIMU THIaMU NeOTEKTOHHWYE-
CKMUX OOCTaHOBOK SIBNAIOTCH, AKTHBHBIE M ITAaCCUBHLIC OKPaWHBbl KOH-
THHEHTOB, 30HBI beHboda, cpeAMHHO-OKeaHU4YeCcKKMe pUPThI, OCTPOB-
Hble OYyTH, TyBOKOBOMHBIE Xenoba, oporeHHbIe 0061acTH U nosica, oob-
JJACTHU TEKTOHOMArMaTH4YeCKOM aKTUBHU3allMH, KpaeBhle U BHYTPUIUIAT-
(popMeHHBIe BacceHHBl U IMHEaMEHTDI.

leopuHaAMHWYecKas CMCTEMATHKA PYJOHOCHBIX CTPYKTYP

B Macwirabe pyaHBIX 1oJiey, palfOHOB M MECTOPOXIEHUNA MOX-
HO BBIOEJMCH OBE CEpPUH reogHHAMHUYECKHX peXUMOB, POpMHUPOBaB-
IKUX CTPYKTYPhl MECTOPOXIECHHH MONE3HBIX HCKoMmaeMbIX. OHa CBd-
3aHA C BEPTHKANbHOI OPUEHTHUPOBKOM CXMMAIOLIMX YCHJIMH (BEpTH-
KaJlbHble TIepeMelUeHUsI) U BTOpas — CO CABMIOBBIMHU OedopMallusi-
MU (FrOPU3OHTANIBLHOE IOJIOXKEHHE BEKTOpa CXUMAKLIUX YCHUIUH).
Kaxnas cepus no nerpodu3vyeckdM TapaMeTpaM cpenbl, crocoby
MPUIOXKEHUS TEKTOHHYECKUX CHJI M MeXaHu3MaM AedopMHUpPOBaHHSA
pasgensieTcs Ha KJacchl.

[TepBasi cepusi XapakTepM3yeTcsi B3OPOCOBBIMHU U COPOCOBBIMH
THUTAMH TIOJIel HaTpsDKEHHWI M COCTOUT M3 KaccoB: BJIOKOBOTO Mar-
MaTH4YeCKOIro BHEIOpPEHHUs, IPAaBUTALIMOHHOIO pacCliOeHHs, JHAINUpOo-
BOINo, pUPTOTEHHOIO ¥ B3PBIBHOIO.

B pervoHaJIbHOM TUJIaHe repBas cepusi reoqMHaAMHUYECKHX PeXU-
MOB B LEIOM TpOsBAsSeTcs B oOnacTiaX JlaTepaibHOTO pacTsKeHMs, a
BTOpas — cxaTusi. OOHaKO B JIOKATbHOM TJIaHe O KaXKIoro reoau-
HAMMYECKOTO Kjacca XapaKTEpHbl YacTasi CMEHa WHTEHCHBHOCTEH M
OPMEHTUPOBOK OCEH INIABHBIX HOPMANbHBIX HAINPSDKEHMH H BO3HMK-
HOBEHME Ha OTHEJIbHBIX CTAAMUSAX ¥ B OIPENEIEHHBIX YJacTKax rcoJjio-
FHYECKHUX CTPYKTYp ODCTAHOBOK HE TOJILKO OTHOCHTEIBLHOIO, HO M
abCcoMoOTHOTO pacTskeHusa. UMeHHO 3TH ydyacTku Haubonee Onaro-
NPHUSATHBI A1 pynoobpa3oBaHUs .

BnokoBkIl LITAMITOBBIM KJ1acc peXMMOB Haubonee pacripocTpa-
HeH B npupone. C HUM CBS3aHO pa3BUTHE pa3sHOOOpasHbBIX Opaxu-
(GOPMHBIX CKIAN4YaThIX CTPYKTYP M COTPSDKEHHBIX ¢ HHMU TPELUIMH-
HbIX cvcTeM. B KayecTBe npuMepa MOXHO OTMETHTH JETAIbHO M3Y-
yeHHOe W pa3bypcHHOe JIeHMHOropckoe pynHOE TNOJe, CIOXEHHOe
MOJIOro3ajleraloliMMH BYNKAHONeHHO-OCAAOYHBIMH TTOPOJaMH Cpel-
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Hero feBoHa. B ero npenenax BbigelieHa cepus OpaxuOpMHBIX KyIo-
JIOBHIHBIX CTPYKTYP. 3ech B TECHOM acCOUMAaUHU C BYIKaHWYECKUMH
IpoleccaMM NPOMCXONMWIM KJaBHIIHbIe NMepeMelleHus1 610koB PyH-
JaMeHTa ¥ (opMHpPOBANMCH B KyrnoJjiax pyAHble KOJOHHbI, KOTOPBIC
0OBIYHO COCTOSAT U3 BEPXHEM YaCTH, IOe PacIioJlaralOTCs CIUVIOLIHBIC U
IYCTOBKpaIUICHHEBIE CTPAaTU(OULIMPOBAHHBIC 3AJIEXM, W HIDKHEH, npen-
CTABJICHHOM POAMM XMWJI.

Ins maHHOIO THIA PYAHBIX 0Opa30BaHMM XapaKTEpHBI: IMaJico-
TEKTOHHYECKME T10JI1 HANPSDKEHHH C BEPTHUKAJIbHO HaNpaBJICHHBIMMU
CKMMAIOLIHMMH YCWIHMSMH M INOPU30HTaJIbHLIMU PACTATHBAIOLUMMY;
LIMPOKOE paclipOCTPaHEHUEe CHCTEM NaekK M PYOHBIX XMW, YeTKasi Bep-
THKaJIbHasl CTPYKTYPHast 30HAIBHOCTH, OTCYTCTBHE MNPOTSKECHHBIX U
MOIIHBIX 30H TIPEAPYAHOIO ¥ BHYTPHUPYIHOTO NPOOJIEHUS U pacciaH-
LleBAHH S, TIETPOCTPYKTYPHBIH THUII aHU3OTPONHHM (PUIHYCCKHUX
cBoicTB; Oonblllee pacnpocTpaHeHHE 3TMUICHETHYECKMX I'MOpPOTEp-
MAJIBHBIX PYO IO CPaBHEHHIO C BYJIKAHOTCHHO-0CAIOYHBIMH.

Kiacc MarMaTu4ecKoro BHEAPEHUA B OTIIMYKE OT 6IOKOBOro Xa-
paxKTepuUsyeTCcsl MEXaHU3MOM TONEPEYHOro U3rnbaHus, CBA3aHHOIO ¢
BO3IEMCTBHEM MSTKOIO, IUIaCTHYHOro wrammna. C 3TUM K1accoM CBS-
3aHbl MHOTOYMC/ICHHBIE THITEl KOJBLEBBIX CTPYKTYP, CIIOXHLIC TONHU-
CTAIMHHBIC MECTOPOXISHHS IPaHHMTOMAHBIX IUTYTOHOB, MOHLIOHHTO-
BBIX IUTOKOB, BYJIKAHOKYTIONLHBIX 0Opa3soBaHHH U CYOBYIKaHMYCCKHMX
ten. O6pI4HO TpH GOPMHUPOBAHHH CTPYKTYD MECTOPOXICHUH, TPEK-
Jie BCETO LITOKBEPKOBOIO THIIA, NPOSABIAIOTCA 00a Kiacca pexXHMOB:
CHayana ACHCTBYIOT MEXaHM3Mbl MArMaTHYCCKOIO BHENPEHHUS (MAr-
KMJ 1ITaMIT), a 3aTe€éM, B Haubolee MPOAYKTHBHBIM PYOHBIM 3Tan —
BEPTUKAITBHBIX OIOKOBBIX NepeMelieHUH (OKECTKMM 1UTaMIl).

bnuskas Moaens PYOLOHOCHOM CTPYKTYphl YCTAaHOBICHa I
X TBHO-1UTOKBEPKOBOH MOJIMOACH-BONB(paMOBOM MUHEpANHU3aALMH,
aCCOLIMUPYIOLIEH C OMHWM M3 KYITOJNOBUOHBIX BLICTYNOB KapaobuH-
CKOro rpaHMTHOIO Maccupa (puc. 88). 3mecr B NepBbIH 3Tam OO 3a-
TBepAECBaHMS pacIUlaBa MakKCHMMAalbHOE PACTSDKEHHE CYLICCTBOBAJIO
NpeMMYLIIECTBEHHO B amukanbHOW 30He. Bo3Huxiuue Kpyronagaio-
IIHEe TPELIWHBI OTphIBA BMECTHIM HalWKH IPAHUTOB M HEKOTOPHIE
xwnel. Bo Bropo 3Tam. xorma copMHpoBanach BHEUIHASA TBepaas

Puc. 88. TTaneoTeKTOHHMYECKHE TMMONMA HANpAXEeHHMH HayajbHOro (I) w
sakmouMTensHoro (11) sranos sHegpeHua Kynosa KapaoOWHCKOIO IpaHHTHONO MHTPY3MBa
(mo C.B.Benosy u ap.).

Cxembl pacnpefeieHUsa abCOMOTHBIX 3HaYEHWH MaBHBIX HAMPAXKCHHH: 4 —
HOpPMallbHBIX MHHHUMANIBHBIX, ﬁ"*-— KacaTe/lbHbIX MaKCUMaJIbHLIX, ¢ — Pa3IMCILUIEHHC
obnacreil pacTKeHHA H CXaTHA, ¢ — OPHEHTHPOBKA oceil IMTaBHBIX HOPMATbHBIX
HamnpaxeHui; /-4 — nosia Bo3pacTaloluMx aOCOMWTHBIX 3HAYCHHH HANpKeHHH, 5 —
W30JIMHMM 3HaYeHuit HanpsokeHui (10 MITa), 6 — oGnactn cxarud juit O, 7 — obnactu
pacTaixeHua mnad O, & — TpaeKTOpPMM INMABHBIX HOPMANMbHBIX HaNpAXCHHMH, 9 —
BHEIPAIOIIMHCA [PAHMTHLIA KYTIOJI, JO — MOJIoXeHHe IMHHH COBPEMEHHOI0 3pO3HOHHOTO
cpesa
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KOpXa B TPAHHUTHOM BBICTYTIC, TIOCISOAHMH NEHMCTBOBAJl Ha BMeELUAO-
[I{HE MMOPOABI KaK XECTKHMI mTaMr. B pe3yabTaTe BO3HHUKIHW BRICOKO-
IrPajMEeHTHOE NoJie HANpsDKeHUH; obnacTh cXaTus 3aHsla BCIO BEpPX-
HIOXO YacTh KPOBJIM, a pacTsLKeHHe OBUIO JIOKATH30BAHO B HHXHCH
yacTy 1o nepudepuu Kymnona. PynopMmeiuaiouiue CKoJOBbIe TPeLUHH B
obpa30BaIUCh IO BO3HEHCTBHEM MaKCHMAJILHBLIX HanpsbkeHun. Or-
MeqaeTcs 4YeTKasl KOppe/sALMOHHAsI CBA3b MEXIY BEJIMYMHOM S, M
KOJTHYECTBOM TMPOXMIKOBOM MAacCHhl.

Kracc rpaBUTAallMOHHOIO pacC/IOCHUS SIBNAETCS BEOYILIMM IpH
(popMHPOBAHMH MECTOPOXICHUH, CBSI3aHHBIX C PacCHOCHHBIMH OC-
HOBHEIMH, YJIBTPAOCHOBHBIMU U LICTOYHEIMU HHTPY3HUBAMM.

HuanupoBeiii peXuM (GOpPMHPOBAHUS PYIOHOCHBIX CTPYKTYP
HCCNIeIOBaH HEOOCTATOYHO, XOTH B IOCJSIHHE IOAbl TTOABIAETCSl BCE
fonblie cBeIEHUH O CBA3SIX AUANUpoOB ¢ opyaecHeHueM. [Ipexae Bcero
JOObIe INPOABNEHUS AMANIMPHU3Ma aKTHBH3HPYIOT FHAPOTCPMAILHYIO
CHCTEMY, QOPMUPYIOT PYOONONBOASIIMEG U PYNOJOKANTUIVIOUIUE Tpe-
IIMHHEIE M cCXNanyaTeie cTpyKTypsl. Haubonee uccnenosaHo BIHAHUC
Ha pasBUTHE TMAPOTEPMAIBHBIX CHCTEM CONMSHLIX Ouanupon. C no-
CIEAHUMMU IPOCTPAHCTBEHHO M NEeHETHYECKHU TECHO CBS3aHbI MHOIO-
YHCJICHHBIE CBHHLIOBO-UHMHKOBBIE MecTOpoXncHUst HOxHoi EBpomnkl
M CesepHoll Appuxu. OHM IOKATU30BaHEl B CTPYKTYpax, obpamiasiio-
LLUX AHATIMPBI TPHACOBLIX 3BAallOPUTOB B MEJIOBLIC U IOPCKHUC TEppPU-
TEHHO-KapOOHAaTHEIC OTNOXeHUS (puc. 89).

B nenoM guanupu3sM pa3BMBACTCH MO MEXaHM3MY NONEPCYHOIO
u3rnbanusa. Crneuuduka ero 3aioyaercss B TOM, YTO Ha 3aKII0YH-
TENbHOM CTAAUM MPOUCXOOMUT NMPOPLIB MAIOIJIOTHOIO M NMIACTHYHOIO
MaTepHasa B BEPXHHME TOPU3OHTbHI 3€MHOM Kopbl. CHHXPOHHO C
JedopMallMOHHBIMM TipoueccaMu GopMupyeTcsi U GYHKUHOHHPYET
ruaporepManbHas cucreMma. Ee npoayxramu sBasiiorcs: 1) XUIbHbBIC
MECTOPOXOCHHA B TPEIUHMHHBIX CTPYKTYpax, OOpaMIIsIIOILUX AUATTHPDI
W pacrofiaraloliMxcsd B HMX 3HAOKOHTAKTOBLIX 30HAX; 2) TMApOTEp-
MaJIbHO-KAaPCTOBBIE 006pa3oBaHMs B 9BANIOPUTOBBIX BhICTYNax; 3) crpa-
THQUUUPOBaHHbIC 3alIeXKH, oOpa3oBaHHble (DIIOMAAMM, M3NTUBABLLIY-
MHMCSl HA TOHHO-MOPCKYIO NMOBEPXHOCTL; 4) cTpaTH(hOPMHLBIC pyabl B
[L1acTax NMpOHUUACMBIX MOPOA, MPUMBIKAIOLWKX K BOpTaM AHAITMPOB.

PugroreHHnIil xiacc peXXMMOB CBfi3aH C pa3HOMAaclUTabOHbIMH
packojlaM# 3¢MHOM Kophl. Haubonee M3y4eHHBIMH M BAXHBIMM C NO-
SHULIMY METATONeHHH ABAAIOTCA pUPTOBBIC CHCTeMBI obnacrei Tek-
TOHOMarMaTH4YeCKOH aKTUBH3aLUUH, CPEIHHHO-OKCAHHWYECKUX Xpeb-
TOB W KpPaeBbIX BYJIKAHWYECKMX TIOSCOB.

CTpyKTyphl PYAHBIX ITOJNIEH 3TOro Kiacca GoOpMUPOBATHCH TNPH
yHaclneJOBaHHBIX COXPAHABLUIMXCS B TCYCHMC OCHOBHBIX 3TATIOB
FOPU3OHTANIBHO OPHEHTUPOBAHHBIX PACTATMBAIOILIMX ycWini. B pan-
HHE CTaOMH MNMATCOTEKTOHHYECKHME TMNONS HAMNPSKEHUH B JIOKATBHBIX
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Puc. 89. [TocnenoparenbHblie CTAIHH GOPMHPOBAHHUA IHAIIMPOB H aCCOLMHPYIOILMEe
Cc HUMM pyIHEle MecTopoxneHHs (a-x) (mo B.I1.Ileptyneco u up.).

I — cONIeHOCHBIE OTIIOXEeHHMA; 2 — TOpOodEl PPOHTATLEHOH 30HBI JHAMTHPOBOTO
kyrona; 3 — pudosbie 06pazopaHuA. PyqHble MECTOPOXKAEHMS (OYKBbI B KpYXKKax);S— B
TpellMHHEIX CTpyKTypax, C — B monocrax,f— B ocafo4yHbX Mopojax (cTpaTHHOpMHEBIH
TUMN)
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y4acTKaxX pU(PTOB XapaKTepH30BAJMCh KPYTOOPUEHTHPOBAHHBIM ITO-
JIOXEHUEM OCEH MMHHUMAIBHBIX HOPMAJIBHBIX HanpsOKCHWUW U pagu-
AIBHBIM B NOPM30HTANILHOM TUIOCKOCTH OCEeM MaKCHMMAJIbHBIX Haripsi-
XKECHUM.

B 3T0 BpeMs BO3HHKIM W3OMETPUUYHLIC NOPCThI M KPYTIHLIEC BYJI-
KaHHWYECKHE COOPYXEHUSI; aKTUBHO pa3BHMBAACh CETh KOHCEAUMEH-
TALMOHHBIX KPYTONMANAKLIUX, COMPSDKEHHbBIX, JHATOHANLHEIX MO OT-
HOLIEHHIO K NMPOCTHPAHHIO Tpora pasioMoB. [loayuywnu LIHMpoOKoe
pacripocTpaHeHHe CHMCTEeMbl CYOBYNTKAHUYECKHMX AacK. B BynkaHuue-
CKHX TPOrax OTMeYaeTcs OBYX- WIM TPEX3TallHoe pasBUTHE BYNKAHU3-
Ma. Kaxapiil M3 HUX HaYMHANICH C HAaKOIUIeHHs 06a3aNnbTOB B YCNOBHUSIX
pacTsDKCHMsI M 3aBepuiwics obOpaszoBaHueM 6oJiee KMCAbIX NOpPoa B
06CTaHOBKE JIaTepaJIbHOINO CXAaTHA.

B cpenHue cramyd o0GCTAaHOBKA NOPU30OHTANIBHOIO PACTSDKCHHUS
MOC/IEIOBATEIbHO CMEHSUIACh NONSIMM HATIPSKEHHI, XapaKTepHbIMH
IUIs1 30H OCENpPOAONBEHONO ¢XaTusa U obnacTeil nonepeyHoro Marudba-
HUA C KPYTOOPHEHTHPOBAHHBIMH (BeepooOpazHO) CXUMAKWMUMH U
TOPH3OHTANFHBIMHA PACTATHBAIOLIMMM YCWIMAMM. B 3THX ycnoBusx
dopmMupoBanack CUCTEMa HMATOHANBHBIX O OTHOLUCHHUIO K NPOCTH-
PaHMIO CTPYKTYPbl KpPYTONAaNAIOLIHUX Pa31OMOB; BO3HHKANM CKIAAKM
IPOOOJABHOTrO M3rMba M BhIKMMAHUS.

B nmo3pmHue cTaguy AeliCTBOBANM CABUIOBLIC IO HATNPSOKCHUHA,
[Ipu sTOM dopMHpoBaNKch HaABUTH, B3OpOCO-COBMIH, NPOCThbIE
COBHMIM U CUCTEMbl PEIMOHANBLHOIO KIMBaXa M TPELUMHOBATOCTH. [a-
KMM 00pa3oM, B HCTOPUM pasBUTHS PUPTOTCHHBLIX CTPYKTYP BLIOCHS -
I0TCA ABa THUIIA PEXHWMOB: CXaTHi W pacTsikcHus. C nepBbIM acco-
LHUPYIOT NMPUNOBEPXHOCTHLIE U HOHHO-MOPCKUC THAPOTCPMAILHO-
0CaIOYHble MECTOPOXACHMS LIBETHBIX M 61aropoAHLIX MCTAIOB, & CO
BTOPBEIM — MarMaTH4ecKue MECTOPOXICHHUS XPOMMTOB, TUTAHOMAr-
HETHTOB M TUIATUHOMIOB M CKApHOBLIC — XeNe3a U Meau. BapuiBHOM
KJIacC pPeXUMOB OOBCAMHSICT OONBLIOE YMCNO MOAKIACCOB W Tpymnmn,
KOTOpbIE pas3idyaloTcs Mo MaciutabaM MpOSIBICHHUS M 110 XapakKTcpy
CIUTIOBOIO ITOJNA, CO3JAIOLIEro BhICOKHME M CBEPXBBLICOKME OABJICHHUSA B
NIoOKanbHOM ob6beMe ropHbIX rmopoia. B reonoruucckoii mpakTuke or-
MEYyaeTCsl WIKMpOoKAasi raMMa pPeXHMOB OT 3apOXIAOUIUXCS B HUXHUX
TOPH30HTAX 36MHOM KOpLI (C HUMH CBA3aHBI ANIMA30HOCHLIC TPYOKH
B3PBIBA) NO NPHUIIOBEPXHOCTHBIX TMIPABIUUYCCKMX CTPYKTYP.

B3priBHBIE SIBICHHS COMPOBOXAAIOT ob6pasoBaHME aBTOMArMa-
THYECKHX, 3KCIUTO3UBHBIX H IHApPOTEpManbHBIX Opck4yueBbX Tena. B
uenoM bmaronpusTHAsS TepMoAHWHaMMyeckaa obcTaHoBKa, criocober-
BY1Olllassi pa3sBUTHIO B3PBIBHEIX nNedopMalMi, BOHHUKAET NPU TSPMO-
OUHaMHUYESCKHMX pexaiMax obeux cepuit. OnHaKo reofMHAMHUYECKHE YC~
JIOBHUA NMEPBOM CEpUM B GONbLUCH CTENCHU CrOCOGCTBYIOT BOZHHMKHO-
BEHMIO BCEH raMMEI B3PBIBHBIX CTPYKTYP, & TIAICOTEKTOHHYCCKHUC pe-
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KWMBI BTOPOX CEPUM Yallle BCEro MPUBOAAT K GOPMUPOBAHUIO TOb-
KO NMPHNMOBEPXHOCTHBIX M'MAPaBIMYECKHMX 0Opa3oBaHMii.

Bropass cepusi peXuMOB CBfA3aHa ¢ rOpU30HTANbHBIMH
TCKTOHUYECKHUMU cunaMu. [Ins Hee xapakTrepHbl AeopMaLUH CABH-
FOBOIO THINA, PAa3BUBABLIMECS B OOJACTSAX M 30HAX JIATEPAJILHOIO CXa-
THA. DTa CepHsi BKITIOYACT WECTh OCHOBHAIX KJIACCOB: CIBUIOBBIX pas-
JIOMOB, KJIMBaXHBIH, OYNAUHAKHBIN, POTALHOHHLINA, HANBAIOBLINH M
BA3KOIO TeYeHMs :

Knacc caBMIOBBIX pasioMOB MMEET BaXXHOE 3HAYCHUE JIS JIOKA-
JIH32LUHN MPEXAC BCEroO IUTYTOHONCHHBIX THAPOTEPMANIbHEIX, CKApHO-
BBIX H II€IMaTUTOBLIX MecTopoxXxneHUMM. OH BO3HMKAeT B 0OCTAHOBKC
AKTHBHOIO BO3NCHCTBUS Ha NMOPOABI NMOPH3OHTAILHBIX KaK CUMAK-
KX, TaK ¥ pacTATHBAIOLIMX cwi. BaxxHaga ocobeHHOCThL NpUypoYeH-
HBIX K CABHraM MECTOPOXIEHUH — MX OTHOCHTE/IbHAS aBTOHOMHOCTD
W MHOrNA 3HAYUTE/IbHASI YAANEHHOCTh OT MATEPHHCKAX MHTPY3HBHbIX
H CYOBYNKaHMYECKHUX 06pa3oBaHUI M TecHas! [IPOCTPAHCTBEHHO-BpC-
MEHHasl accolyauus C NaWKOBBIMH CEPHMSAMH, 3aBEpIUAKOLLUMU CTA-
HOBJICHHE MarMaTH4YeCKHMX KOMILUIEKCOB.

B MopdonornyeckoM OTHOLUEHMM BHINENSIOTCH TPHM THIIA PYA-
HbIX 0Opa30BaHMM: TMHCHHBINM, U30METPUYHBIN U HEpPaBHOMEPHO pac-
CPCOOTOuCHHBIH. K nepsoMy OTHOCATCS y3Kue 30HBI IMPOXMUIKOBO-
BKPAIUICHHOM, LUTOKBEPKOBOM WM XWIbHON MHHEpPAIHU3aLMH, aCCO-
UHHPYIOLUMEC C KPYTTHBIMU pasznoMaMM. OHHM XapaKTepH3YIOTCa 60Nb-
1IIOW TIPOTSDKCHHOCTBIO M TIOYTH NOBCEMECTHOI, XOTS | HepaBHOMEp-
HOW MuHepanusaumed. IlpuMepoM MONOGHEIX CTPYKTYp SBASIOTCS
’KHJIBHBIC 30HBI CepeOPAHO-30M0TOr0 MecTopoxneHus I'yanaxyaTa B
Mekcuke. UsomerpuyHbie yyacTku (bnoxu), B mpepenax KOTOPBIX
Pa3BHBAIOTCS XHWIbHBIC POH THNHYHEI AN MapakaHcKOro noamme-
TaJUIMIECKOro MecropoxneHus B ApmeHuu. K HepaBHOMEpHO pac-
CPCAOTOYCHHOMY THIY XWIbHBLIX OOpasoBaHMii B CKOJIOBBIX Hapyllc-
HHAX OTHOCATCA NOJMMETAUTUYECKHEe MecTopoxneHuss CagoHCKOro
pyaHoro payoHa Ha CesepHoM Kagkase. Bo Bcex cnyyasax MaciutaGbl
PYAOBMCLIAIOIICH TPCLUMHOBATOCTH BO3PACTAlOT IPONOPLHOHATBHO
YBE/TUYECHHIO YTIPYTOCTH, MPOYHOCTH, TBEPAOCTH M YMEHbBLICHUIO IO-
PHCTOCTH WM aHH30TPOINTHY BMEILAIOUIHMX MOPOL.

BaaumooTHOICHIS MexXay hIIOUIHON CHCTEMOIH, PYOOOTIOXE-
HHUEM M OCOOGCHHOCTSIMHU CTPOSHMS CHABMIOBBIX 30H HCCJENOBAHBI Ha
CKapHOBBIX WIECITMTOBBIX MECTOPOXIECHHAX palioHa Cany (ppaHiys-
ckue [IupeHen). OpyneHeHMe 3[ech aCCOLMUPYET C UHTPY3Meit rpa-
HOAMOPHUTOB, BHEAPUBLICHCS B PAHHENEBOHCKHE H3BECTHAKOBO-Kap-
boHaTHbIe TOMUN. OHO KOHTPONHPOBANIOCH NPOLIECCAMHM pPerHOHAITb~
HOW TEKTOHHKM M NMHAMMKOW CTAHOBIEHMS WHTPY3UBHOIO Tcsia. B
TCYCHNE TNICPBOH (ashl PErMOHANbHBIN TEKTOHMYECKHI PEXUM CIIO-
COOCTBOBAN BHENPEHMIO IPaHOAMOPMUTOBONH Marmsl, obpazoBaHHIO
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BBICTYTIOB B KpOBJIE TUIYyTOHA, GOPMUPOBAHHIO CKAPHOBOH accolMa-
UMM M paHHEW HENpPOMbILUIEHHOW MHHepanusauuu. B crenyoiyio
- a3y neHcTBOBAN OCHOBHOM PYAOKOHTPOJMPYIOLWHH TEKTOHWYESCKUM
pexXuM — cABUrosbie gedopMauMu. OHU HE TOJNILKO OPUCHTHPOBAIU
ABWDKEHHE IMIpPOTePMAIBHBIX NMOTOKOB, HO W (POPMHPOBAJIM JTOKAJIb-
Hble 3KpaHbl, CTPYKTYPHbIC JIOBYLIKH U TaKMM 00pasoM CrocobcTBo-
BaNMY¥ BO3HUKHOBEHHIO INPOMBIULICHHBIX 3aJleXXeH LISCAMTOBBIX DYI.
PazBuBaolasics B NPOCTpPaHCTBE CUCTeMa CHBHIOBBIX HapYyLICHHH
co3faBajla HEOOXOIUMBIE IPAJdUEeHTH JaBNcHUSA BO GIIOMAHEIX NOTO-
KaxX M MOJIHOCTBI) Oonpele/isiia MO3ULUMIO PYAHBIX Tel B OOIMpHOM
opeone Gonee paHHUX HIO- U 3K30CKAPHOB, COMPOBOXAAIOLIUX Ipa-
HOJIHMOPHUTOBBIN TUTYTOH.

OcobeHHOCTSIMH 3TOI0 reoJWHAMHMYECKOro Kiacca SBJISIOTCS
IUTMTETBHOCTD ¥ NONMUCTAAMMHOCTS (4acTo bonee 3—4 cranuii) pa3Bu-
TUA, 0OpasoBaHHE KYJIMCHBIX 30H, poMOOUAaNbHEIX OIIOKOBBIX CTPYK-
TYDP ¥ ONEePSIOLIMX KPYTIHbBIE pa3sIoMbl TPCLUMHHBIX CHCTEM.

Kausaxcnwii knace mibo mpenuecTByeT MOSBICHHUIO YETKO 000-
3HaYeHHOU (Bbiclume TeKToHodauwuu, no E.U.[laranaxe) woBHOM
30HBI, MTUO0 pasBUBacTCA Ha GaHrax U OKOHYaHUAX KPYIHBLIX CABH-
TOBBIX pa3ioMoB. K KIHBaXHOMY THUMY CTPYKTYP OTHOCATCA 3O0HbI
paccrnaHLeBaHUI U TPELUHHOBATOCTH, KOTOPBIE YACTO KOHTPOJIUPYIOT
Pa3sBHUTHE TMAPOTEPMAaJIbHBIX CUCTEM M 00Opa30BaHHE JIMHEUHBIX LUTO-
kBepkoB. C MoOmoOHBIM KJIACCOM CBA3AaHB XWIBHO-NaWKOBBIE POM

Puc. 90. Teosoro-cTpyKTypHasa cxemMa THUIMHCKOIO pyAIOTo ToMa:

I — NMeHHHOIopCcKas CBMTZ — mnepeciauBaHue TY(POB M J1aB JIMNAPHTOBLIX
NOpMUPOB ¢ aNeBpONHTAMM, 2 — KPIOKOBCKAA CBHUTA — IleCHaHMKM; J-§ — WIBMHCKaa
cBUTa: 3 — TydoreHHble aneBpoiuThi, 4 — GoMO0BEIe TY(hEl, 5 — JIaBBl JIMIIAPHTOBLIX
nopdHpos, 6§ — Tydel, 7 — 1aBbl 6a3aTbTOBBIX M aHAE3HTOBBIX NOPpPHPOB, & — TydduThI
cpelmHero cocraea; 9-12 — ycneHcKasd CBWTa, 9 — HMKHAA (COKONLHAA) MOJICBHTA —
nepeciauBaHue aleBPONIMTOB C YIIMCTO-ITIMHMCTBIMHM crnaHuamu, J0-12 — BepxHAR
MmoaceuTa ( /U — H3BeCcTKOBUCTDBIE AJIEBPOJTHTEI C NPOocNoAMH TYGGUTOB KHCION0 COCTasa,
1l — rpyboobnoMouHsie Tvdel, [2 — nMapoBbie OpEeKYMM JMITADUTOBHIX M JIMTIADHT-
IAUHTOBEIX MopdHpoB); /7 — UIMIMYHOBCKASA CBMTA — [TIMHMCTBIE CJIaHL(bl, ATEBPOJIHTHI
W MecYaHUKH; /4 — paHHHe cyOBYIKAHWYECKHEe Tela IMITApUTOBBIX M JIMIIapUT-JallMTOBbIX
nopdupos; 15-16 — noanHue cyOBYIKaHWYECKHe Tena: [5 — MUIMapHTOBRIX nopdupos,
16 — aHpe3auTo-6a3aMbTOBBIX NMOPGUPHTOB;, |7 — 3KCTPY3IUU NMITAPHUTOBBIX NMOPGHPOL;
18 — rpaHOOWOPMTEl 3MEeHHOIOPCKONO KOMIUTeKca, {9 — KksapL-3MMHAOT-XAOPHTOBbLIE
MeTacoMaTHyeckMe o0pazoBaHMA MO BYIKAHOTEHHO-OCANOYHEIM MOPOAAM HeBOHCKOIO
Bo3pacra; 20-23 — pynHad MMHepanmu3auMsa: 20 — BXpalUleHHas H NPOXHIKOBO-
BKparUieHHad XWIerHOro Tuna, 2/ — opyleHeHHE BHYTPH IMTAEOBYJ/IKAHHYECKHX
coopyXeHHH, 22 — cynpdunHad BYNTKAHOTEHHO-0CANOYHOTO I'eHE3MCAa Ha KOHTAKTe
BYJIKAHUYECKMX COOpYXeHMH TmnepeKphiBalOlMMH TojulaMK, 23 — pyabl B Tayvkax
[epeciauBaHMA B HAOKYMOJBHBIX YACTAX IaJleoBylKaHa, 24 — KOHTYPH TCKTOHO-
BynkKaHHveckHX coopv#eHuit (I — Tloanomanosckoe, I — CurHanbHoe, II1I —
Koanyuruuekoe, IV — OcrpyluuHekoe);, 25 — CUHBYIKAHMYECKME BIOPOCO-CABHIH; 26
— HaOBuIK; 27 — IOCTBY/IKAaHHYECKHE PAANOMBI; 2§ — ANeCMEHThI 3aJleraHud
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MECTOPOXACHUH LBETHBIX, ONMAaropoNHEIX U peaKuX 3neMeHTOB. Oco-
ObIH IMOAKIIACC COCTARIAIOT CONPSDKEHHBIE CHCTEMB! CKOJIOBBIX HApy-
LUEHMM B MacCHBaxX XpYyNkKux Nopon.

byounaxchbiii knace BOZHUKAET Yallle BCEro NPH MEXaHU3ME IT0-
nepe4yHoro cxarusa. B npupone ero peanusauusi NPOUCXOIMUT B MO-
OHIBHEIX 30HaX, MPHYPOYSHHBIX K IMYOHMHHBIM pa3noMaM W XapakTe-
PU3YIOIIMXCH BBICOKMMH (alMsIMH pPEerMoHaJbHONO MeTaMopdusMa
(puc. 90). B mx npenenax TMPOUCXOOWT pacWICHEHHE Ha OTHCIAbHBIC
(bparMeHTB! XEeCTKMX M BA3KMX IUIACTOB, JIMH3 M Apyroi GopMsl Ten,
3aJieralouiMx cpeln YTIpyromiacTHYHLIX pasHocTel nopon. [Ipumepa-
MH 3TOrO KJacca ABISIIOTCS HEKOTOPBIE XENe30pYAHbIE MECTOPOXIE -
HUA B JOKeMOpUH YKpPauHCKOIO 1MTA, a TaKKe YacTb NErMaTUTOBBIX
TeJl B HHTEHCHUBHO MeTaMOpP(UM30BAHHBIX TOMLUAX. PYNIOKOHUEHTpH-
PYIOLUYIO ponk B 0Opa30BaHHUM 3a/ieXeil XENe3HbIX PYI BBINOTHAIHU
OyAMHaKHBIC CTPYKTYpPHl. B yCNOBMSAX NONEpPEeYHOro cXaTusl, Haso-
XKEHHOINO Ha CJOMCTHIA KOMIUIEKC NOpPOoN, CoAepXalluid HernpoMbIli-
JICHHOE OpYIEHeHHEe, NMPOMCXOOWI BHIHOC KBapLEBOIro MaTepuaia M3
MeXOYIHHHBIX NepeXUMoB. B pesynbraTe MOLIHOCTD NeOpPMHpPOBaH-
HOIO IUTacTa CoOKpaTHiach, a 001las KOHLICHTPAUMA XeJie3a YBeJIHYM -
nack. TakuM 06pa3oM BOZHUKIH 3aNeXH OOraThiX pyl, KOTOPBIE YacTo
MMeIOT popMy cToNOOB, peXe — IUIaCTOB M JIMH3, OPUCHTHPOBAHHbIX
NMEPNCHAUKYISIPHO WAapHHpaM KPYIHBIX cKnagok (HanpuMmep, Cakca-
raHcko¥ cuHKIMHanU Kpusoro Pora). [Togo6urimM cniocoboM hopMHu-
pPOBaNMCh HE TOJBLKO OTAENIbHLIC 3aJIeKM, HO U LeNble MeCTOpOXIe-
HHSA, KOTOpbIE NPENCTABIAIOT COO0M B 3TOM cllydyae KpYTHbIe Mex0y-
JIHMHHBIE TIEepPEXHMbl, a pasfcidiollie MCECTOPOXACHUS Oe3pyaHBIC
NpoCTpaHCTBa — COOCTBEHHO OYIMHBI.

Pomayuonneili, usu euxpesoli kaacc recIOrM4eCKUX CTPYKTYP 00-
pasyeTcsl Np¥ TOPM3OHTAJIbHBIX WIH BePTHUKANIBHLIX CABUIOBEIX IEpe-
MELICHHMAX KPYITHBIX MacCHBOB NOpHBIX nopon. B 3o0Hax caBUroB He-
bonbluye XecTkue 6/I0KH OOBRIYHO H3OMETPUYHOM GOpPMBI NOA ACHCT-
BHEM TIaphbl CUJ1 MCHBITHIBAIOT BpamieHue. [Tono6HbIe CTPYKTYpBI BO3-
HHKaIOT U NpH POPMHPOBAHWU NONUPa3HBIX MHTPY3UBOB, Koraga 6o-
nee MO3OHUE MOPUUH MarMaTH4YeCKOro pacruiaBa B 0OCTAHOBKC COBM-
NOBOTO TOJNA HANPSDKEHUH HMCIBITHIBAIOT BpAlLATEIbHO-TIOCTYIIATE b~
HOE NBWKEHME, KOTOpoe (PUKCUpPYETCs B 3aTBEpPACBLICM TeNe MPOTO-
TEKTOHMYECKMMH BUXPEeBBIMU TPEelIMHHBIMM CHCTEMaMM.

Hadeueoebili kracc reOMUHAMUYSCKUX PEXHMOB NMPUBOAUT K 06-
Pas’oBaHHIO COOCTBEHHO HANBHIOB M moJiorux B3bpococasuros. Ilons
HanpsDKeHWH, CyLUecTBOBaBUIME TIPH UX GOPMUPOBAHMH, KOHTPOJIU-
poBanu QoMaHbIe IOTOKU M pynoobpasosanue. KpoMe Toro, HaaBu-
roBbI€ CTPYKTYPBI BBITIOJIHSJIM MACCHBHYIO POJib 3KpaHa IS MMHEpa-
JIM30BAHHLIX PacTBOPOB.
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Ocobast kaTeropusi CTPYKTYPHBIX TapareHe3McOB pa3BHUBaeTCs B
30HaX IJIACTUYECKOIO BSIZKOTO TeYeHHA. TaKoM THII CTPYKTYP GOpMH-
pyeTcs B 3MIU30HE U KaTtazoHe. B nepBoM cjyyae 3T0 CHUHCEAMMEHTA-
LIMOHHbIC THAPOIUIACTUYECKHE M IPAaBHTAlIHOHHbIE CKIAAKH, BO BTO-
POM — MCKIIOYUTENBHO CJIOXHbIE KOMIUIEKCHl pa3HOMACIUTAOHBIX
CKNIalOK, BOZHHMKIIHX NPH HEONHOKPATHBIX JedOopMallMOHHBIX INpO-
eccax B 06CTaHOBKE BBICOKMX TeMIIEpaTyp ¥ NaBJICHUIA.
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Kapues A.A. 237

Kemic J1. 130
Kuzenspatep 4.C. 193
Kuur I'. 23
KupHapckui HO.M. 94
Knep B.P. 227, 229
Kusizes M.H. 174
Kopanes A.A. 50
KosryHeHKo B.A. 141
Kosepenxo B.H. 32, 34
KokuH A.B. 268
Kouxuu B.JI. 157
Konuux B.H. 208
Kopxuuckuu .C. 105, 106, 107
Kpaiict 4.J1. 159
KpacunbHMKOB A.A. 144
Kpacunsuuxkosa H.A. 219
KpacHeiit JI.H. 145
Kpamenyunuxos I'.®@. 186
Kpeiitep B.M. 21, 252
Kpusuos A.H. 41
Kpoykos A. M. 82
KysHeuos B.A. 32

Kyk 1. 23 s

Kykan 3. 168
KynakoBckui A.Jl. 268
Kypbanor H.K. 157
Kypnakon K.C. 207
Kytsipes 3. U. 157

Japmx 1. 155

Jlebener JI.M. 243
Jleibopa J1.M. 144

Jin T1.®. 170

JIv Cuiryan 271

Nupnep M.P. 186, 197, 207
Jlvurpen B. 28, 130, 131
Jinevimu ALILL. 185
Jinxayes A.[1. 78
JlorsuHeHko H.B. 186
JlomoHocos M.B. 15
Jiykpeunit 12
Jlyxearosa B.T. 240
Jypre A.M. 233

Jhoka XK. 220

MarakestH HU.I'. 131
Maknuapmun P. 28
Makcumora M. @. 181
Makcumona C.B. 232
Mawmxkosues I A, 178
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Mapaxkymen A.A. 61, 87, 99, 127
Martseens A.K. 222, 225, 228
Menapn k. 186, 213, 230
Mennences .M. 250

MupoHos K.B. 222

Mumuesut A. 23, 47, 49
Muxajinos A.C. 219
Mopaxonckuit B.H. 100

Mopran I'. 8

Mypuucon P. 20

Hauyiperr A. 74, 75, 77, 78
Hanupkuy [1.B. 186
Hexpacos E.M. 254
Henaxosa B.(P. 229
Hepyues C.I'. 230

Huxens ¥. 176

Huxuruu B.I. 99

ObGpyuen B.A. 23, 28
Obyr A.M. 215
OBurMHHUKOB A.M. 237
Oxcennyc A. 208
Oncon I.C. 91
Opnosa E.B. 217

Masmuumce IO.A. 196
IMarnos I1.H. 215

[Mapk Y. 23, 28

[Mapdenos B.U. 275
[laranaxa E.H. 275, 286
[TaTeik-Kapa H.I'. 187, 189
[lennkor B.(P. 241
[Tepkun I.E. 21
[Tepryneco B. 283
[Tepdunees B.B. 215
[Meppuben B.B. 239
[Mepues H.H. 268

[leTpoB AHupeit 16
[Terpos B.T1. 162, 168, 170
[Twsmrenxo I1.11. 105, 107
[Lvuuit Crapuuit 12
[Moasbicouxkuit B.T. 189
[Tormasko E.M. 229
[Momnos B.K. 186
lNpenosckuit A.B. 222
[Tpoxopos K.B. 257
Mycrosanos JI.B. 186

[Tak ALA. 128

Pamaop I1. 176
Pebpux B.M. 12
Penuur X. 186, 203

Py Ax. 234
Porosa B.B. 82



Poitep M.M. 183
PomMaiosuy H.@. 28, 170
Pocc 1. 176

Pyunxesucr O.B. 121
Pyrpe 11, 23

Pyxun JI.B. 186

CapkuHc @.H. 47

Canpomupckuin C. 156

Canoxnukos I1.I'. 186, 214

Cato T. 23

Caxapora M.C. 141, 144

Cewenxuid B.M. 209

Cevmi 1. 186

CemeHoBuy B.B. 222

Cueoxous B.H. 165

Cunopos A.A. 60

Cwuivroe B. 23

Cuusxkos B.M. 170, 205, 217

CkobHukos M.A. 211

Ckpumyenxo H.C. 148

Coxonos A.C, 222
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Costopos H.A. 97. 98

Cmuphos B.U. 3, 4, 28, 34, 38, 39, 40,
Sb, 37, 102, 109, 125, 131, 152, 169,
170, 171, 173, 186, 187, 191, 192, 258

Cumupuos C.C. 23, 176

Copoxtun O.T. 60

Crapuuxmit 10.1. 34, 43

CrapoctuH B.M. 263

Crenavos [1.H, 222, 225

Crecpanopa E.H, 228

Crpaxos H.M. 23, 160, 185, 186, 210, 212

Crpensnos H.I1. 227

Cypuxos C.H. 241

Tarapuuor I1.M. 23, 131
Tarumen B.H. 16
TepHorckuit B.M1. 94
Tonmyxonos M.WU. 257
Tyumuua A.M. 220

Yaur V. 137
Yuncon Hx. 47
Ycon M.H. 23
Yirakos C.A. 50, 60

@anec 12
Denoposckuit H.M. 21
Pepeman ALE. 23, 99
@uper M.I1. 209
Pponios AA. 222
®@posos B.T. 186
@yinep I'.P. 115
Dymuia E. 175

Dypue XK. 20

XauH B.E. 60

Xapekup A JL. 82, 189
Xaruuucou P. 150
Xaycon Ix.b. 81
XBoposa HU.B. 232
Xurposerx Benenuxr 16
Xomomor B.H. 229, 240
Xpycranesa JI.b. 144

Yepenosckuit B.@. 222, 225
Uxait KOt Men 28

Uxao Yxurso 273
Yymwnuun U.H. 133

Yyxpoe @.B. 176

ataruu H. 156

Waranos E.'T. 34

Luwno H.A. 141, 144, 198, 199
Wimapuosuu E.M. 178, 181, 182
M Heinepxex I'. 23, 28

I Hwokos E.@. 215

Liernos AL 23, 34, 46

Ilyposckuin T.E. I8

3nu ne Bomon 20
IMMOHC B, 23, 28, 124, 127
SmnwredH E.M. 89, 94

Wnosuy 1.3, 227, 229

Axornes I.D. 263
Axornes I1.10. 262

Awmun AJL. 209, 218, 220
Axb BHbas 271

Acamanos H.A. 164
Axourora JT.K. 176



[IpenMeTHbIN yKa3aTe b

Anynsapurel 124
Ams6uruTsr 31, 59, 116, 124

Am6UTUTOBBIE MecTopoXaeHua 31, 37,
116, 119

AmarsaToreHHbIe 131

AHareHHsIA 238

AHTHKTHHANBHEIE JTOBYIIKM 248

AHTpaLMT 226

ArnperumMHr 221

APTWUTHM3HTEL 123

ApumHEIH KiMar 202

AcCCHMMIALMOHHEDA 69, 126

BaxeHOBHTH! 229

Baiikamecxuit 59

BumeTtacomaros 105

Bepeautsr 123, 124

Borxex (canporteneBsit yrons) 226
Box sl (BUCAYMIL, lexauui) 25

ByTxaHoIeHHO-PYIHEIA LeHTp 278
BynKaHOTeHHO-0CATOHBIH 51
Bynkanorexusre 77, 131, 139—157

lanorexes 201

l'anorexronuka 206

lameMuporms 158
le0CHHKIHHAMBHAA KOHUENUMA 33
TepumHCcKHi 59

[ MOPOreHHO- 3KChHIBTPaHOHHEIH 238
IiapasmMyecKue CTPYKTYpHI 263
IMopoTrepMansHas cucremMa 122
['MnmoTepMaTbHELL 131

I'Heano (kapMaH) 26

ToHpursr 252

[opioune cnaHubl 228, 229
[peitzen 31, 59, 116, 121

I'vaHo 217

I'ymGeuTsr 123

I'yMmuoHedt KoiMar 222
['yMycoBble YIJTH, cnaHus! 223, 227

JecH/MIMpOBaHHEIE NIErMaTHTEI 96
JuaToMHTE 231

JxecrwnuTel 258

Oudgysua 129

OuddyanoHHsl MetacomMaTos 105
JoMaHHKUTRL 229

HpeBHas pocceire 187

3anmsOaHmer A1 25

3anackl 6, 7
3eneHoKaMeHHEBIe Mosca 64
3epHucTie ochopuTsr 216
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30HATBEHOCTD MECTOPOXIEeHMH 125

30HBl OKMCIIEHHA MECTOPOXIEeHHH 171—
177

30Ha IUTaCTOBOIO OKMcIeHHua 178

HKempakosele GochopHTRI 216

JKeneao-Maprasuessle KOHKpeluu 45, 209,
213215

Xuna (necTHUYHAadA, HeTKOBW/IHAA, KaMep-
Has, CelJIOBHAHAdA, OnepeHusd) 25

XK bHble MUHepans! 27

Hasecrkossle ckapHb! 30, 108
HMMaKTHTOBEIE MECTOPOXIEHHMSA 256
HHrpenueHTsl yrieH 226
UHPUIETPALMOHHEIE MECTOPOXIEHHA 31,
44, 54, 158, 177—184
HMudwisTpamna 129
WHpweTpalMoHHED MeTacoMatos 105

KanepoHckuit 59

Kamumnarusaims 132

Kamagopurosas dopmaums 90

Kap6onatutonasl 88

Kap6onatutsl 3, 28, 59, 88, 89, 93

Kap6oHaTHBIe METACOMAaTHTRL 124

Kapensckuit 58

KarazoHa 266, 267

KBapu-TypMaIMHOBLIE MaTacOMaTHThI 123,
124

Keporen 226

KumGepmural 43, 50, 59, 80—83

Kummepuitckuit 59

KoMaTHHTOBLIA THIT 76

Komuenawusie 31, 42, 52, 146—157

KomrereHTHhIe o6pa3soBaHua 266

Konsexuma 128

KopexHble HcTodyHMKY 187, 188

JlammpouTsl 43, 50, 83
JlatepurHeie 161

JIurumr 215, 226

JIvxsaumua 78

JIMxBayMoHHEIE MecTopoXaenua 30, 70
JIumHWYeckMe yrm 223
JIuu3a 25

JIncTBeHUTH 124
JIxronornyeckye JIOBYLUKM 248
JIuromapx 161

JloxHenA TUToTHK 192

MarHesuaneHee ckapHhl 29, 108
MemHcTrie NecuaHHKM 236, 240, 246
MenucThie cmaHupl 230



Me3so3oHa 266, 267

MeazoTepManbsHbeIi 131

MeHHIHTOBBIe CIIAHLIEI 229

MecTopoxaeHHe IMOJIeIHEX HMCKONaeMbIX
24

MeTtanmnorenuyeckas dopmaumsa 33

MeTtaMop(OoreHHO-THAPOTepMATbHEIE 261

MexaHM3MBl JedopMupoBanug 270—279

MoutHocTs Iacta (pabodas, 3KCruTyaTta-
IIMOHHAd, nMoje3das) 25

HacenleHHBIN CHANMMTHEIR 161
HeHachIeHHEIT CHATHTHRIN 161

QomuToBEIe pyakl 213

Onoxu 231

OcanoyHo-TNOpoAHEN OacceitH 238
OcTaTouHkle MecToOpoXaeHus 158

[Mapamuyeckye yIiMm 223

[TerMaTUThl MeTACOMATHYECKM 3aMellieH-
Hele 97, 102

[Terpoduanyeckue cBoHcTBa 264—266

[Tnact 25

[LmoTuk 192

ILryroHorenHsie 30, 131, 132, 138

[lorpe6eHHad pocchinb 187

[ToaseMHOe BRINENaYHBaHKe 184

IMopduHpoBsle MecTOpoXIeHHa 53, 134—
137

[MpoMexyToyHble Kowekropa 188

[TpoMBILUTEHHBIE KOHIHLUMH S5

[IpodmH BEBeTpHBaHHA 159

PazayBel M 25

PaxyuweyHre dhochopuTthl 216

Pamna 206

Paccomnsl (THIpOMHHepaibHoe chipbe) 50,
201, 206—209, 236

Pexxim xucnopona 130

PexuM ceprl 130

Pudrosnie cucTeMnl 47—50

Ponn 183

Poccrmu @rookHero cHoca 187

Pocchiny JambHEro CHOCa (JlaTepanbHbIE)
31, 187

PocceImM HackilleHHs 190

PocchrImy TeKTOHMYecKoTo yeryna 187

Poccenmi norpeGeHHoro nexervieHa 187

Poccesmu norpeSeHHoit rpabeH-IONMHEL
187

Poccemmu paccesHus 190

PoccenmHoe MecTopoxaeHue 31, 187

Pyna 4

PynHO-MarMaTHYyecKMi LeHTp 74, 278

PynHEeie MuHepans! 27

PynHas obmnacts 23, 24

PynHaa nposMHUMWA (mosc, GacceiH) 23,
24

PynHO-pOCCHIMHOM paioH 187

Pynueni pakoH 23, 24

PynHemi cront 25

PynHoe Teno 23, 24

Pynubii y3en 23, 24

Pynxaa gopmanus 32, 33

PynoHocHEIe apTe3HaHCKHe DacceiHbl 235

PyIOHOCHBIE CTPYKTYPHhI 262

Cabxa 202

Canpomnenessie YLK, CnaHuel 223, 226
CepuuMToMTh 124

CwiMkaTHEIe ckapHbl 108

CKIIOHEeHHE XWIBL 25

ConsHas TeKTOHHKa (TanoTeKToHMKa) 200
CrpatndopMHble MecTOpOXaeHuA 238
Crpykrypa pyx 27

CTpyKTYpHBIE TOBYIUKH 248
CTpyXTYpHBIE TIapareHe3ucH 275

CrpyKrypoobpazopaHue 264

Texctypa pya 27
TexHoreHHEle pocchilii 201
Toneuropsuit TN 76

Topda 192

Tpenena 232

@wrmManTH3alma 135
®occhopuToobpazopaHue 221, 222

XTOpHTOMMTE 124
wxn Yuncoda 47—49, 54
“YepHrle KypWwibLmMxku” 151

IIITox 26
iToxsepk 26
I yHrmamr 229

Dpanopurhl 51, 202—209
IpKeHHcKHe dauyuu 229
Bx3ockapHul 103, 104, 111
DKCraTALMOHHO-0CRNOYHEI 155
DKCOWIHTPALMOHHEIH 238
DIM3HOHHBIH 237, 238
DumockapH 103

BrinzoHa 266

BriMreHeTwdeckyit 85, 232—237
SnuTepManbHE 47, 54, 131

HOsewmHE 69, 126
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Ykazareiib MEeCTOPOXKICHHH H PAHOHOB

AbuTnbu 63

Aratosckoe 140

ArmHckoe 140

AnpacmaH 134

Aaryp 110

Azeryp 114

A3oBo-KybaHckuit nporud 239

Ajizy paitoH 153

Axyaraycckuii MaccuB 122

Anaxurckas Tpybka 82

Anryifckoe 167

AnreiH-TonmkaH 112

Aserappo6o 88

AmOposusa-Jleitk 182, 183, 234

Axrapo-Jlenckuit Gaccertn 204

AunupoHpnak 88

Apania (Bapeiipy-mu-Apama) 88, 90,
167

ApXaHTe/bCKasd MPOBHHIMA 82

AtnanTHc-1I (BrmamuHa) 45

Bakan 139

baxpipyuk 258

Banaxirana 147

besroponckuit paiioH 166

Ben-Bex 112

bepesobckoe 132

beciuu 154

bur CrpuHr 83, 84

buHrxeM 111

Buplozokan 167

bnssa 151

bokano-ne-Bupuwnra 202

boke 167

Bommeuitckuit pyIoHBIA nosic 143

bomupeHn 58, 63, 65

Bororon 114

bpameH 132

BpokeH-Xwn 43, 58, 63, 65, 149, 259,
261

bByasep 137

bypeuricxuit GacceitH 224

bympensn 43, 58, 63, 65, 68, 114

Beior 134, 139

BaraoMoHO pafioH 153
Bacunskosckoe 167
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Benukas [aitka 43, 50, 58, 79

Bepxuee 112, 113

BepxHee 03. 146

BepxHekamckoe 205

Bursarepcpauy 42, 58, 63, 64, 193

Bonro-Ypaneckuit 6acceitH 238

Bomkckuii GacceiiH 228

BoctouyHo-EBporiefickuit Oacceiu
205

BocTroyno-Cubupckmit 6acceitn 205

Bymnion 147

BellukoBo 146

Iait 151, 152
lananarocckuit pudt 45
[amcBepr S0
[myxoseuxoe 165
['opeBckoe 59, 63, 67
[opobnaromarckoe 109
['puH-Pusep 228
['yaitmac 43

['vaHaxyara 2835
l'yvauuckoe 88, 90

HMamkecan 109

xanarac 220
IxeakasraH 240, 244, 245, 246

IxuguHckoe 47

xoc 50, 167

Hwron 114

HmutpueBckoe 132

Huenposcko-loxneukud GacceiH,
BrraguHa 204, 238

HonuHa necsTd ThICAY NeIMOB 122

Houbace 19

Hyxar 140, 141, 142

Aymyt xomiutexkc 71, 73

Hypanro 88

dymranto dopmauusa 230

Erepayun 67
Ecceiickoe 90

MKaiipem 276

darnuk 146

3armanHo-Epponetickuit 6acceit 205
3anagno-Cubupckuit GacceitH 239
3run 137



Hrn-Mayurus 110

KMpano-Ilakucrancxmit 6acceity 205

MpxyTckuii Gacceitn 224
Hcya 63, 64

Kanaa 137

Kaitzepirryne 114

Kamrypmu 58, 63, 64
Kambomnna 58, 76, 77
Kammoka 112
Kameuu-bypyHckas 210
KaHncko-AymHckuit Gacceitn 224
Kapa-Boraz-T'on 202
KaparanmuHckuit 6accein 224
Kapamasap 112

Kapamxen 140, 143, 144
KapaoOuHckuiit MHTpY3MB 280
Kapartay 240, 246

Kaparayckasa nmposuHims 219
Kaparayckoe 276

Kapmun 258

Katyruuckoe 257

Kagpda 119

Kepyenckuit Gacceiry 210, 211
Kung-Aitmesn 110

Kuncroyn 147

Kurpckue 150
Kupynasapa (Kupywa) 64, 88
Knaiimaxke 134, 135, 137
Knusnenn 113
KmmyxkuHckoe 113
Kmoyesckoe 132
KobansT 65

Kosnmop 50, 88, 90
Koxmkon 220

Konap 58, 63, 64, 129
KoMmcrok-Jloyn 140
Kongepckuit Maccus 200
Kopuyamwr 10
KopiryHoBckoe 44
Kocromyxuia 66
Koyupanm 132

Koukapp 132, 133
Kpusoit Por (paiton) 58, 66, 288
Kpuruie Kpux 140
Kpucrmac 111

Kyra 113

Kyrnunckoe 90
Ky3neukuit 6acceiin 224

38-3177

Kykucsymyopp 86
KyMIbkoibckoe 258, 259
Kypamirickas 3oHa 47
Kypeiickoe 256, 258
Kypoxo 153, 154

Kypckag MarHutHas AHOMAaTHSA

(KMA) 58, 165, 166, 259
Kycunickoe 67

JIak Tuo 65
Jlako 114, 115
TTebsoxkmmckoe 88
JIexxen 150

JleHMHOropckoe pyaHoe mosue 279

Jhmux-Jleiix 76
Jlorapunrcxwit Gacceity 19
JloypeHc PuBep 67

Jlanarya 143

MaruurHass (ropa) 109
Maitapu 167

Maitkaun 167

Mainxypa 110
Maxk-Aptyp-Pusep 276
Max-Mwmnrau-ITacc 110
Mamm 277

Mamckass MpOBMHIIUA 65
Manuroba paiton 77
Manchemsn 230

Mapkago 88
Mapxkakyneckoe 88

MaynT VYaitiep 114
MayHT-Ajf3a 50, 63, 65, 276
Mayntun ITacc 90, 91, 93
Meaymu 80, 84

Mepenckoro pud 79
MeprBoe Mope 202

Munac Xepauc 19, 114, 259
Musnepan-Kuur 112
MunycuHckuit Gacceitn 204, 224
Mup TpyOka 80, 84
Mupramamcait 246, 247
Muccucurickoi noiMHEL 276
Muccypu 247
Mixaitnoeckoe 64, 166, 167
Murer 111

MoitHa 113

Monyroy 273

MypyHTay 43
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Mapox 114
Mspu Ketmiu 114

Hapan 276

Hamauro 90

Huxomnomsckoe 212

Hom 200

Hopwisckoe 44, 50, 59, 74, 75, 79
Hopr-Jlaryna 234

Houapa 137

Hewodaynmrenn 150

OmoatHya 90

O3zepHoe 59

Onnmaruo 90

Oneneropckoe 64, 259
OMcykyaH 138

OnoH 134

Onort 114

Opypo 143

OyroxkymIio 63, 65, 149
Oxorcko-Yykorckaoi mosic 143

IMaimr-IloiaT 242

Ilanabopa 59, 88, 90
[Tecyauckoe 109

[Teyenra 50, 59, 65, 76
[TupuroBsni mosc 153
[MTopmockoBHEIT DaccediH 224
IlopkeiomaiH 254
[TocTmacOyprekoe 167
[Torocu 143, 145

[Ipenkapnarckuit nporud 204, 205,

239
[Tpeacynmercxoe 230
[TpuGamruitcxinit GacceltH 229

[IpvMpTeIICKMI PYIHBIAL paifoH 51,

148
IMuutpam 138

PammenscOepr 155, 276
Peimmkep 43

Peitncxumt rpaben 205
Puo Tumro 59

Pongonusa 50

Pymueie ['opsl o6acts 19

PymHent Arrrait npesuHuMs 23, 279

CanGepu 39, 63, 65, 68, 71, 73
Camon 137
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CakcaraHckas CUMHKIMHaIb (paifoH)

288
Canaup 137, 139
Cauvmsan 50, 276
Caurmour 110
CapGaiickoe 109
Carka 139
CaxamHcexkuit nporu® 239
Cassk 1 111
Ceuromu 140
Curap Jleiixk 43
Cukc-Maitn 78
Cumanan 112
Coxmu 88, 90
ComuxaMckuit Gaccein 204
Crwryorep 43, 79
Croiutenckoe 64

Crpacyprekuit (3anamHo-Esponei-

ckmit) OGacceitn 205
CytioH 114
Cyxoit Jlor 43, 63, 65

Tamkukckas penpeccuss 239
TaexHoe 268

Tamuax 71, 74, 75
Tapksa 66

Teiickoe 110

Tenexckoe 167
TwumHckoe mnone 286
Tomac 146

ToHmanexoy 111
Tpermya 112

Tpomoc maccu 150
Tydrycka 146
TyHrycckmit Oaccert 224
Typnarn 174

Typsusckoe 106
TerpHbrays 110

Yauyxku 143

Yooxau 42, 63, 66, 236
Yayu-Tefsepuass cucrema 122
YnyrxeMckuit Gacceitn 224
¥pyn 151

¥Ycnenckan 3oHa 46
Ywkomkon 113

MepraHckas BriaguHa 239
QOuwnaayair 156
ODpaiibepr 138



Oykazasa 147
OyuryHs 228

XaminoBckoe 167
XaMMepciM BriamuHa 42, 66
Xarmmyepanra 137
Xubuuckuit maccuB 86, 87
Xubuuckoe 50
XwipaecxeriM 175
XOKypoKy paioH 153
XonmogHuHcKkoe 59, 63, 67
XoyMmcrelik 58, 63, 65
XyaH ge @yka 45
Xomrmm-xex 234

HexmrerHoBelll  (UeHTpantsHo-EB-
pore¥ickuit) Oaccein 204

YarraHyra claHiper 230
Yenexen 122, 244

Yenabuuckuit Oacceliy 224

38"

Yuatypckoe 212
Yumeiickuit Maccus 43, 79

YyxuxamMara 63, 132

IMacra-Kuur 147
ITleperem 110
HImHxonobse 138
Hlwuxcasa 147

IIIsubcH MpOBUMHIMS 273

Dxubacrysckidt bdaccer 224, 225
Bmior-Jlelix 59, 66

Simpopamo 47

Ome-Xapammo 110

Omrraitp 109

BpraHu-ManeH 150

Spudypr 139

¥Oxmo-T'anHOBepcKasa BramuHa 175

HAxornesckoe 166
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