CTAMHMCTbIX NOPOA |
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DannajbHBIC THOH JITHACTHX HOPOJ (M HX IepBHYHKIE JHTO/0-
rugeckne ocobenHoctm). JI., «Hempa», 1973. 288 c. (M-Bo reomo-
rag CCCP. Beecows. opaena Jlenuna Hayd.-uccaef. reoj. HH-T).

Apr.: M. @. Bmxymosa, I0. K. Bypkos, A. B. Maxegouos
u ap.

Kunra cocraBieHa KOJJICKTHBOM aBTOPOB oo pPYKOBOACTBOM
M. ®. Buryaosoii. Haura ApxfeTcA MeTOAHYECKHM mocoOmeMm npm da-
OHAJBHOM AHATH3E 0CAL0THLIX OTI0/KeHHi. JT0 HepBoe 00o0meHne co-
BPeMeHHHIX BHAHUI 0 (AanHaTLHEIX THUAX TIHHACTHX IHOPOJ, COXepika-
mee KIaccupuKAIo i XAPAKTePUCTHRY JUTOJOTHIeCKHX 0CO0eHHOCTe
HX, 4TO HMeeT IepBOcTeeHHOE 3HAMEHNe HPH PanaaasHOM aHAIH3e 00a-
HoMHEX oTiHoskennit, OcofenHo 1MOAPOOHO PACCMOTPEHLI COBPEMEHHBIO
NAHHEE O TIHHACTHX MAHEPANAX KAK INIABHOM HOPOA000pasyoiem aie-
MEeHTe NOPOJI, NeTporpadEIecKIx 0cOOeHHOCTAX, KOHKPENMAX, AYTHTeH-
HEIX H TePPUTeHHLIX HETTHHHCTHX MIHEPAJax, MaJHX aJeMeHTax m fa-
YHHCTHYECKNX OCTATKAX TINHAECTHX HOPOJi I HOBeiimne IpefcTABICHAA
00 ycaoBHAX HX 00PAsOBAHEA H NEPCNeKTHBAX JANBHEIIINX HCCIeH0-
BaHHIL.

KnpnAra paccudTasa Ha MHPOKHI KPYI re0JOroB, 3aHEMANMNXCAH
HCCNeOBAHAEM OCATOYHKEIX TIOPOJ.

Tabman 11, mamoctpamumit 31; cumcox aATepaTypsl — 518 Hass.

Aprtopsi: M. @. Buwyaosa, I0. K. Bypkos, A. B. Maredonos,
H. A. Tuzomuposa, A. H, Ocunosa, A. II. ®Peofuaocsa, I'. B, Kyara-
®oga, H. H. Semoea

[Tox pemakmumeii wi.-kop. AH CCCP, opod. II. M. Ta-
mapunoea
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BBEJIEHHE

Wcenepopanusa rIMANCTHX TOPOJK ¢ KAaMIBIM TofiloM npuolperanr Bce
foJibmee 3HaYEHUE MPH MBYYSHUH OCATOYHEIX TOJI. JT0 00yCIOBIEHO,
BO-TIIEPBHX, pacHpeHreM 3HAHHI O BeMIECTBEHHOM COCTABE W Te0JOTH-
YeCKUX 0coGeHHOCTAX IMIMHHCTHIX MOPOJ PAa3HOTO BO3PACTA Pa3IHIHBIX
paitonos CCCP m sapy0e;KHBIX cTPaH M BO3MOJKHOCTLIO HCIOJIB30BAHHA
MOJYUeHHEIX CBeJIeHUIl A yTOUHEHUA crTpaturpadum H KOppesaIun
PAa3pesoB 0caf0uHLIX OTIOKeHHI, PanualbHOTo B (OPMAHOHHOTO aHA-
IN30B, maneoreorpaduiIecKNx MOCTPOCHMWIX M PAJA TPYIHX; BO-BTOPHIX —
paspaboTKoif METONHKN H3YyYeHHA TJIMH W MX INIABHOTO MOpomoobGpasy-
JONIEr0 HIEMEHTa — TVIMHUCTHIX MHHEPAJOB W JOCTYIHOCTHI0 MCIOIB30-
BAHHA HOBEHIMNX METOJ0B MX OIpefeleHHA W COOTBETCTRBYIOIIEH ammapa-
TYPHI, 9TO OJITOE BPeMA IPecTaBaAN0 00JbIINe 3aTPyAHeHHA.

B macrosmee BpeMa co3gaHH OCHOBR MEHEDAJOIMH TJIHH I paspabo-
Taga obuenpuaATas KIaccnpuramua ramEmCTHX MuEepaxos [373, 381]
(em. rar. II). Tlpumenenue HOBHIX, HENPEPHIBHO COBEPHIEHCTBYEMBIX METO-
JI0B MO3HAHAA TIMHHCTOTO BEI[ECTBA 0CAJ{0THEIX TOPOJ] II03BOIAET IiIy0sie
OPOHHKHYTH B CTPYKTYPY TAMHHCTHIX MHHEPAJNOB ¢ IEJBbI0 PaspemieHus
HAYTHHIX M HPAKTHYECKUX MpPoGIeM, CBASAHHEIX ¢ HCI0Jb30BAHAEM TIHH
IPH PEIeHHN Te0JOTHYECKHX BOIIPOCOB.

WNayuennme rame HapAgy ¢ MeCYaHHIMH, KapOOHATHEIMH W JDPyTHME
0CaJIOYHEIME TOPOJAMH CTAHOBHUTCA OJHUM H3 00A3aTeTBLHEIX 9TANOB
B PABJIMYAKIX HAIPABJICHUAX reosormuecknx mckauuwit (ri. I). Oro mmeer
OTPOMHOE HAYYHOe H NPAKTHIECKOEe 3HAYCHHE, TAK KAK TIMHHCTEE IO-
POnEl cocTaBiaAT O0MBIIYIO 9ACTh OCAJJOYHEIX IIOPOJ] 3EMHOM KOPH B B Ka-
YeCTBE IOJE3HBIX HCKOMAEMBIX IMHPOKO HCIOJB3YIOTCA B IIPOMBIIIEH-
HOCTH.

Uccnepmosanus rama B Coserckom Coloze B IOCIE[HEE JIECATHIETHE
nmonyauad ocoGeHHBIT pasMax. JToMy CHOCOGCTBOBAJIO OPraHM30BAHHOE
E. K. Jlazapenxo B 1957 r. Bo JIbBOBCKOM TOCYJapCTBEHHOM YHHBEp-
CHTETE COBENAHMe 10 MCCIAe0BAHMI M HMenoiabsoBanuio rme [136], ma
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KOTOPOM MOCTAHOBHJIN cO37aTh Beecoosnyi KOMHCCHIO IO M3YYeHHIO
IJIAH, 9T0 M OBIIO BHIIOJNHEHO B ToM ke ropy B AH CCCP.

Bceecowsnaa xomucensa no maydvennio raua (BKI) mmeer pax pecmy-
ONMKAHCKUX MOJKOMHCCHE M OTJeNCHHH M TepPHOAUYeCKH CO3HIBAET
naenymMsl B pecuybankax Coserckoro Cowosa (cm. Marepmasisl mo mayue-
HUO riame), Jlad yYacTHHKOB OpPraHH3YITCA SKCKYPCHN II0 OCMOTPY
MECTOPOKIeHHIl TJIMH KaK I0Je3HAX MCKONAEMEIX M Ie0JOTHIecKHX pas-
Pe3oB PAMHAMCTHIX OTIOJKEeHWII pasHOTO BO3pacra.

3a py6emom HaunHaA ¢ 1952 r. mpoeosATcA HAMOHAABHBIE KOH(EpeH-
I{UH 110 H3Y9IeHHIO IJIHH I MIHHENCTHX MuHepaios [385—388], CCCP rawike
yuactByer B pabore aTHX KoH{epeHmmii.

Ha Gase oomera ommirom B 1963 r. oprammsosamo Memmynapogaoe
obmecrso mo maysernio rama [239], B cocras KoToporo BXoAuT Mpejcea-
Texs BRI' CCCP axagemux @. B. Uyxpos.

JlanHAas KHNTA HANMCAHA KOJUIEKTHBOM aBTOPOB IOJ PYKOBOJCTBOM
M. @. Bukynoroit Ha 6ase MHOTOJISTHEX MCCASOBAHNII IMIHHACTEX OPOJ
JIOBOGHHEIX JIeT M ocoGeHHO B mociaeBoeHHHE roful. Ilepnoe «Meromuge-
CKO@ PYKOBOJCTBO II0 mETPOorpado-MAHEDAIOrHIeCKOMY M3yUIEHHIO TIMH)
omyoamrosaro B 1957 r. 3ajaga HACTOAINEr0 METOAHYCCKOTO MOCOOHA —
MOf{BECTH MTOTM B 0BJIACTH IO3HAHWA OCHOBHBIX OCOOEHHOCTEN TIHH Kak
reoxormuecknx obpasosammit. B sToM maumpasiemmm Gonpmoil mATEpEC
ImpejcTaBiIAeT KHUTA (Qpannmysckoro mcciaemosarensa riama Mmito «[eoso-
rusa raumy [460], B Koropoit aBrop 0006muI COBpeMEHHEI® Ipe/CTABIE-
HHOA 0 TJIMHAX B IMAPOKOM ACIEKTe Ie0JOTHYECKIX M CBASAHHBIX ¢ HIIMI
$usukro-xEMIIecKHX Ipobaem mx ¢opmuposarmAa. Ho cobGersenno ¢a-
IIaJIbHBIM THIAM TJIHH ¥ UX JATOJOTHICCKAM 0COGEeHHOCTAM KaK IOPOILL
4BTOP YHIWI 09eHb MaJI0 BHUMaHUA. JT0T Hpo0el B H3BECTHOI CTemeHn
BOCIOJHEH B HACTOAINEM MCCJICNOBAHUM,

Pa6ora sagymana m paspaforama B ocHoBHOM M. @. Bumkymiosoii.
K y9actmio B Heil GBI TPHBICYEHE CUOIHAAIHCTH 10 HEKOTOPKLIM Halpa-
BJIGHWAM HCCISOBAHMI MIMH — AHAIU3Y MUHEPAJIOB TAKEIBIX M JETKHX
dpaxmuii (H. f. Taxomupora, BCET'EM), korxpenuii (A. B. Makenonos,
BCETEM), maamx sxementos (IO0. K. Bypros, BCETEH), payancruue-
cknx ocobensocreii (A. M. Ocumosa, IINH AH CCCP), oGmum mpexcra-
BieHHAM O (anmaabHOM aHaamse ocagounsix mopox (A. II. Meodumnosra,
TUH AH CCCP). B moproToBke MaTepmasjoB M COCTABIEHHH HEKOTOPHIX
vyacteit ra, II, III, VIII mpmemmanm yuacrme corpyzauku BCETEUN
H. H. 3emosa u I'. B, Hyaaxosa.

B mpomecce paspaGoTEm TeMBl YacTO BO3HMKAJIM GOJBIINE 3aTpyjHe-
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HIST mpu moji00pe HeoOXOAHMEIX JHTEPaTyPHEIX JAaHHBIX IO XapaKTepm-
CTHEe JIHTOJOTHUYECKAX ocofeHHOCTeN paziuuHbix (anuaJbHEX THIIOB
PAMHECTEIX IOPOJI, TAK Kak HepeKo ompejeienus QpanmanbHOil obcra-
HOBKM TeX MJIM MHEX TJIMHUCTHIX OTIOKeHHIl HOCHIH IPEJIOJIOKHTe/b-
HBIIl XapakTep ¥ ONHPATHCh He HA IaHHEE OIpeJeleHnil ayHHCTHIeCKAX
1 (uropmCcTHUECKUX OCTATKOB B TIMHAX M BMEHIAIONHX HOPOJax, a HA
obmue coobpajKeHHsa 0 3aKOHOMEPHOCTAX CMEHH B NPOCTPAHCTBE HOPOJ,
BMEIAIOIIAX TJIHHE, 1 WX B3aUMOOTHOIIEHMIl JPYr ¢ APYroM HJH HA
naneoreorpaduieckue mpejCcTaBJieHnA aBTOPOB M IeTporpado-MHHEPAI0-
THYECKMe JlaHHLE, BKIOUAS COCTAB BEIECTBA IIIMH H JPYIHX IOPOZ.
B rua. VIII npusejiena ta6a, 6 sieMeHTOB, XapaKTepH3yIONUX 00CTAHOBKY
OTJ03KeHUIl M 06IacTh CHOCA M MX IPOSABIEHNME B JUTOJOTHYECKHX 0co0eH-
HOCTAX TVIMH H BMEMAKIINX MOpoA. JTa Tadiauna, cocTaBieHHAs Ha 0C-
HOBaHHH cOOCTBEHHHX HAOIOIEHMII aBTOpa M JAHHHIX JHTEPATYPH II0
0CAMOYHEIM TOpojaM, fgaer o0mmuii 0030p Hambolee cymecTBEHHBIX IPH-
3HAKOB, HA KOTOPHE MO;KET ONMPATHCS MCCIENOBATETs IPH (aHaibHOM
aHaJu3e 0CaJ0YHBIX NOPOJ, B TOM YHCJIE T.IHH.

- B paGore gaHa xapakTepHcTHKa (anUaibHLX THIOB TOJbBKO HCKONae-
MBIX OCAJOYHEX IVIMHUCTHIX OTJOKEHHIl, /I KOTOPHIX yAajoch HAlTH
HEOOXOMHMEIT AuTepaTypHE Marepuad., Hiaccmdmramua ganmalbHEIX
TumoB TamH (Tabd. 7) maEa B COOTBETCTBHH ¢ OOMENPHHATEIME HOJ[pa3-
JAeleHNAME CYIIH W MOpPA Ha (usmro-reorpaduueckne odcramosrm. Co-
BEPHIEHHO HO® PACCMATPHBAIOTCA TJNHEI dJIOBHAJBHE, B TOM UHC.Je KODBI
BLIBETPHBAHHSA, MOYBEL H COBDEMEHHbIE IVIMHHCTHIE OCAZKH, 0CODEHHOCTH
KOTODHX OCBENIeHH B cmenuaiabneix paGorax [154, 254].

XapakTepucTuky ocoOeHHocTell (anmaIbHEIX THOOB TIHHHCTHIX OT-
no;keHHH pasHEX ¢opMmamumii B HacToAmeil padoTe JaTh He YAAIOCH
B CBA3H C OTCYTCTBHEM 00IenpHHATON Kiaccuduramuu gopmaiuii u pas-
JMYHEIM HOJXO0/0M PAJia aBTOPOB K MX BHJEIEHHI0. JT0 ABIAETCH 3aj2-
geil jJajbHeHmuX WHecIeoBaHUI,

ITpn pabore Hajy KHHUTOH ABTOPH MOJIL30BAINCH KOHCYJILTALHAMHI
MHOTHX HceiefoBarteneii. OrpoMHYHD NOMOIIb OKas3aldd AaRaJIEMHK
I. B. Hamusrun, B. [I. Haamskun, P. @. I'ekkep, A. C. 3anoposxnesa.
Ho mx saveuanns, Kacalomimecd XapaRTePHCTHKE (anWalIbHEIX THIIOB
IJMH, HE yAaloch MPHHATH MOJIHOCTHIO, TAK KAK HAMH He PacCMaTpuBa-
Juch DAWBHAJIbHbE 00pasoBaHHs, COBPeMEHHLE OTIOJKeHHs H, CIeJ0-
BATEJNbHO, YaCTh (JAl(MAJBHBEIX THIIOB IJIMH BHIAJd M3 AaHHOr0 oGaopa.
IMomxenanuwe B. JI. Hamuskmea cocraButh onpejeiurensb damuil riaman-
CTHIX TOPOJ TIOKA HEOCYIIeCTBHMO M3-3a HETOCTATRA HEeOoOXOIUMOTO Ma-
TepHAaIa.
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Ocolennoe 3HAYCHHE MMeJa MOCTOAHHAA IOMON(b B padore KpymHOro
cHemuanticTa B 00JaCTH PEHTTeHOBCKOTO H3yYeHHA IIHMHHCTHIX MUHEpa-
aos 0. C. lIpaxonona, Ha TPOTHKEHAN MHOTHX JIeT HMCCIE[0BABIIETO
TIHAENCTEE MOPOIE M MEHEPAJH #3 Kosuexnmit M. @. Buryaosoii, ¢ ko-
TOPOIl O NPOBEJ PAJ COBMECTHHIX MeTopmyeckux pabor [48, 51], n cmo-
cobcTBOBABINEr0 BHeApeHHI0 B npaktuky pator BCEI'EM mayuenus riu-
HHCTHIX MHHePAJ0B OCAJI0YHBIX MOPOJ, KOD BHBETPHBAHWA M THIpOTEp-
MaJbHBEIX 00pasoBammii, :

ABTOpPHI BHIpasawT BeeM INTy0okyo OJarofapHOCTh 3a COjeiicTBHE
B pabore.



TTABA 1

OBHIUE IPEJICTABJIEHHA O IIMHUCTBIX TTOPOIAX
1 COBPEMEHHBIE IMPOBJIEMbI UX H3YYEHUA B IEOJOIHN

1. OBIIUE IPEJ{CTABJIEHISA

Ilag rpynmnsl TOHKOAMCHEPCHBIX TEPPHIEHHHX oOpasopaHmii cyue-
CTBYET HECKOJbKO HauMeHOBaHmii. B cepegune npountoro croxerus Hay-
man [469] suepsrie oGobmua sty rpynmy mopoj, o603HAYME IEJTHTAME
(pelos — w1, muramMM) Bce HOPOJL, CIOKEHHLIE TOHUYAHIIIM 00.I0MOTHEIM
MATEPUATOM TJIMHECTOTO, M3BECTKOBOTO WM cMemmaHHoro cocrapa. Cpemn
IEJINTOB OH BBIJEJH/ TIMHUCTHE TIEJTUTH, HABBAB X AUATHTHIECKIMH,
JIH JTIMMATHIECKUME (AEL[tot — OCTATOK) M IOAPasyMeBas IOJ HUMH
MOpojinl, 00pasoBaBIIMecsi B pesyiabTaTe XUMHYECKOTO pacmajga m Jpo-
OJeHNs JIPYTHX paHee CYIECTBOBABIIMX MOpoj. [rapHeHmuM mpencra-
BUTEJEM TINHUCTHIX MEJIHTOB OH CUMTAJ IJIMHY.

TepMun «riMEA)Y M X0 HPON3BOAHLIE (TINHUCTLIE MOPOJH, TINMHHCTHE
00pasoBaHusA, INIMHECTEE OTJIO;KEHWA) PACIHPOCTPAHEHE! Golee MIMPOKO,
Y@M TePMUHBI ¢IeJIHTHD, «IEeIHTOBEE HMOPOALly. TepMHH «TIHHAY TOJATOe
BpeMs IOHHMAJcA [BOAKO: 1) B MHHEPaJOTHICCKOM CMEICTE — KAk
mOPOJia, COCTOAMAA U3 BOMHEIX AJIOMOCHIMKATOB THHA Kaoiamunta (Bep-
nagerumit, 1901) u 2) B ¢usuueckoM — Kak cMech TOHKO[MCIEPCHBIX
MUHepajoE pasHoro cocraga. [Ipencraprenus pasiumyHbiXx MCCTIe/0BaHWI
o ramae moapobuo pacemorpen II. A. Bemaruenckmit [125], yrasag, uto
IOHIMAHNE TePMITHA (TIIMHAY B MHHEPAJOTHILCKOM CMbICTe HeIIPABILILHO.
OHO mOJNYYNIO PACHPOCTPAHEHTE TOJABLKO IMOTOMY, YTO HMEPBEE MHHEPAJIO-
THYECKIe HCCAeT0BAHNA OBLIINM TIPOBEJICHEL /I TJIMH, HMEBITHX KaoJHHH-
ToBuiil cocras. ITospneiimme mceaeoBanima MOKA3a/IIM, YTO TJIIMHEL HMEIOT
PasIMUHEIl COCTAB.

B rpynne rammucThIX mopox * mo cremeHu BoapacraHuA YILIOTHEHHA
pPasInuaoT: TJIMHE — YILIOTHEHHBIE TauHbB — apruaauTel. [lpm mera-
MOpOUBME TTHHHCTHIE HOPOMBL IEPEeXOJAT B IVIMHHUCTHE CJIAHI(E W (-
Jurel. 'IHEWCTEIE MOPOAEL BMECTE € TJIMHECTBIMH CJAQHIAME CIAraoT
o 60% Bcex ocaJOMHEIX OTJIOKEHMIL.

I'iunnl xapakTepuayoTca ciaelylomuMu npusnakamu. JacTunsl cia-
TAONMX X MHHEPAJI0B B mpeodiaajgaiomeii Macce MMEI0T MaJibie pasMepH.
Ha ocposanmm cnocoGroctn wactur pasmepom<C 0,01 My KoaryampoBath

* B MHOCTPAHHOU JNUTEPAType AJsA BceX TIHHHCTHX NOPOJ, BRINYAA TOYBH,
HEPeIKo NpAMenseTes Te XHNYCKII TePMHH «IInHucTHe Matepuansy [408]. B CCCP

B JIATOJIOTMA TEPMIH (TJAMHECTHIT MaTepHayy yuoTpebiseTcs Jis HAHMEHOBAHTS
TIMHMCTOIO BEIecTBA JIOHX OCAJIKOB W IOPOJ. !
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noji BaugHEEEM daerTpoauTon (wactmipt > 0,01 mMm sroii cmocobHocTHIO
e obaamalor), uro mMeer ocoboe 3HavYeHHe Hpu 06pPasOBAHHM TJIMHUCTHIX
0CAJIKOB, IPUHATO K IVIMHAM OTHOCHTH NOPOJIH, cogep:xamue Gomee 50%
gactuiy << 0,01 mm. Cpepm mociejuux B MIIMHAX IPHCYTCTBYET HE MeHee
25% wactum pasmepom << 0,001 mm. Ilopomer ¢ cojepskammeM 9acTmi
<<0,001 mm menee 25% oOuuno yike comepskat Gosee 50% wacTmi pasme-
pom >0,01 mm. B gersepTuunoil Teosoruu, rPYHTOBEIEHUNT W IIOYBOBE-
HEeHHN TAKHE MOPOJHI HA3HKIBAIOT cyriamukamu. JlJIA JpeBHAX TIMHUCTHIX
orno:ennit ¢ copepraamem Goaee 50% wactnyg >0,01 M sror TepMuE
He IPHHAT; B 3aBHCHMOCTH OT COOTHOIICHHA IECUYAHBIX, AJEBPHTOBBIX
M TIMHHECTHX YACTHI, OHM MOJIYYAI0T PAas/JHiHble HAUMEHOBAHWA: IIHHH-
CTHIX AJEBPOJNUTOB, AJEBPOMEJHTOB, ICAMMO-AJEBPONEJINTOB HW T. [I.

Bropeim npmsmakomM ramE sBagerca cBoeofpasme uMX cocTaBa,
a4 MMEHHO 00A3ATEeJbHOE IPHCYTCTBHE B SHAUYATEIBHOM KOJHYECTBE TIJIH-
HECTHIX MuHepasoB. Ilociegame B OCHOBHOM COCPEOTOYEHE BO (pakimun
<<0,001 mm (mo gpyrmm asropam<<0,002 mMM) rammEmcTOil mOpPOBI, HO
mMeloT 1 Dojiee KpYIHLEE pPASMEPHl M MOI'YT BCTpeYaThes BO Bcex gpak-
IUAX TIVH.

TpeTbEM OCHOBHHIM IPH3HAKOM IJIMH ABJAETCA IVIACTHYHOCTH, T. €.
cnoco0HOCTL TIIMH JaBaTh ¢ BOJAOH macTooOpasHBIE MACCH PAasiHTIHOIR
roHcuerernnun. IlnactmunocTs ABAAETCA -YHRIWEH CTeDEHHW JHCIEDPC-
HOCTH 1 CBA3AHHOM ¢ Hell GOJBIION y/eabHOM MOBEPXHOCTH TJIMH, A TAKMKE
HAJIHYNA TAMHUCTHIX MHHEPAJOB, MMEIONMX MaJjEle pasMepsl M obiasa-
OIIUX IIacTHHIATo dopMoil, yBeruunBawmeil ¢croco0HOCTh TJIHH yAep-
JRUBaTh BOAY. llinacTHYHOCTE IJIWH OPOABJIAETCA HE TOIBKO B WX
€CTeCTBEHHOM COCTOAHWH, HO COXPAHAGTCA M IOCHEe BHCHXAHHA IpH
IOBTOPHOM yEBJIa;kHeHMN Bofoil. BaarogapA IIacTHIHOCTE TJIMHEL IPH
BEICHIXAHAH COXPAHAIT OpHIaHHyI0o uM dopmy.

ITocae obHMra TIIMHUCTHE MHHEPAJL HPEBPAIAOTCA B JPyTHEe Mu-
HepaJsl (MyJLIuT, KpucTobaiumT H JAp.), BCJIECTBHE 4ero 000K/KeHHAA
TJIHHA TepAeT IIACTHIHOCTH M NMPHOOpPETaeT TBepAoCTh KaMHA.

Yacrunu pasmepom 0,01—0,001 My, BEIeIeHHEE U3 TIHHE B OTAIb-
Hy10 ¢parmuio, oOHYHO MPEACTABAAT 000 PHIXJBII HOPONIOK, KOTO-
puit me ofaajgaer miacruunocteio. Ho ecam B aroil $parumm mpucyt-
CTBYIOT TJIMHHCTBIE MHHEDAJE, TO B 3aBHCHMOCTH OT HX KOJHYECTBa
OHA MO;KeT OBITHh B TOIl HJIM MHOMH CTENeHH CBA3HON M Jajke INIACTHYHOIL.

UYerpepToii BaykHOH 0COOEHHOCTHIO IVIMH ABIACTCA UX CHOCOOHOCTH
K 00MeHy OCHOBAHWAMHE, 4TO 3aBHCHT I'JIaBHEIM 00pASOM OT HPHMCYTCTBHA
PAMHEHCTEX MuHepanaoB. CocTarR MOTJIOIIEHHHIX KATHOHOB OKAa3HIBAET CY-
IECTBEHHOE BJMAHWE HA INIACTHYHBIE cBolicTBa ramm (222].

Iimumersie MEHEpPAJNbl, ABJIAIUECH T[IAaBHOH COCTABHON YACTHIO
IJAMHUCTBIX TOPOJX W MMEIIHe CIOHCTYI0 H peike JIeHTOYHO-CJAOUCTYIO
CcTpyRTypy Hu maactuadaryio gopmy (ra. II), coobmarnr rammam mx oco-
Gme cBOICTEA MO CPABHEHUIO ¢ APYIUMH OcagouHniMu mopopamu. Huka-
Kue apyrme MmHepasan, mmeiomume paamepsi<< 0,01 wmm 0,001 v, me
cnocoOHE 00pdsoBaTh IJMHY, TAK KAK TeJO0 TAKOTO cOCTaBa He Oyjer:
1) yaepsusaTh B JOCTATOYHOM KOTHYECTBE BOAY IIPH YBIasKHCHHM, 2) fa-
BaTh IIACTHYHOE TecTO, J) (opMmoBaThesA, 4) MOMIOMATH KATHOHEL
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f‘t ¥ 00MEeHMBATE UX ¢ OKpy:Kalomeit cpefoii. Taxkme Munepass, Kak KBapI,
. [oJIeBO¥ IMIAT, MHPOKCEHH M Apyrue, He o0jajialolue cJIOUCTOH CTPYK-
TYpOil pemieTKM M IIacTHHYATOIN (opMoil KpmeTaaiaoB, mpu I1060M JIpo-
. fJeHHH He JaJyT ¢ BOJOM INIACTHYIHOTO TECTA M He cTaHyT rimHoN. Taxnx
obpasoBanuil B upupoje Her. 10 ObUIM OBl HECBABHEE MOPOIIKM M IILIIM.

l'imaucTee MOHEpAJL OYeHL MAJIE, HMENT Malnyl Toammmey. Mx
KPUCTAJ/IEl M30METPHYHON M peyKe y/AIMHeHHO-IIACTHHYATOM, WHOT/A
BOJOKHHCTOH (OPMBEI MAKpPOCKONHYECKH 00KYHO HepaaimIuMsl. ToIBRO
¢ IIOMOIBI0 DJIEKTPOHHOTO MHUKPOCKONA PAaCIIMPUINCH HAIIA IO3HAHMA
%’- B oTHOmEeHWH (OPMEI U PAasMEpOB INIMHUCTHIX gacTull. ImHECTEE MEHE-

PajLl BOBHMKAIOT MOBCIOAY, CYMIECTBYIOT, HENPEPHBHO M3MEHAACH B 3a-
BHCHMOCTH OT H3MEHEHHI OKPY/KaloOmeil cpesl — «Iematy, mo o0pas-
Homy cpasaenmio Muiio [460].

YmioTHeHAbe TAMAN BOSHUKAOT IOX JEHCTBHEM pasiIMIHLIX IIPO-
IeCCOB M3MEHEHHA 'TJIMHUCTEIX OCAaJKOB M IJIMH (B 30HAX [AmMareHesa
u sumrenesa). Ol pasMOKalOT B BOJie HE cpasy, Kak IJIMHEL, HO B Tede-
HUe HeRoToporo spemeny, HyCKH TImHE, He pasMOKIIHEe depes CYTKH
| mim Gojee, BCe jKe PAasMHHAIOTCA MAJBNEM B INIACTHIHYIO MAcCy.

Aprunnmrel — KaMHENO/00HEe, COBEPIIEHHO He PASMOKAIONINE B BOjle
| TJAHMHECTHE mopofn. PasnimvanoT mepBuYHbe APTUIIHTH, B KOTOPHIX
| VIUIOTHEHWE M IEMEeHTaIufd IIMHHCTOTO OcaJgKa NPOMCXOAAT IPH Jmare-

Hese, ¥ BTOPUIHLIE, BOSHMKAIOUME NPH DIATEHe3e W B HaYaabHOI cTajuu

veramopduaMa, KOT/Ia IPOUCXOJUT YacTHYHAA (MEHbIIE MOJOBUHELI) Hepe-

KPHCTAIAN3ANNA TIRHUCTHEIX ¥ JPYTHX MHHEPAJIOB.

K mepsnuHEBM aprUiiHTaAM OTHOCATCHA, B YACTHOCTH, CPABHHTEIBHO
PEIKO BCTpEYAIOMEecs B NPHPOJE KaOJIMHNTOBHE OTHEYNOPHEIE CyXap-
Hble TJIHHH (CyXapu) M KPEeMHEBKH HIH (IMHATKIEH M TOHmITEXHH
{ra. VIII), ofpasyommeca B pe3yasTaTe CTAPeHHA H KPHCTAJIM3aI[HI
rexaeit Al,04; u SiO,. Cyxapsasie TaEHH 00HYHO DOPUCTH, KPEMHEBKH
§osiee CHEMEHTHPOBAHKI M CXOJHHI 10 BHEMIHEMY BUJly ¢ KPeMHAMH, OT-
Ky/la ¥ DPOMCXOTUT MX HA3BAHHUE.

B sapy6esxuoil mmreparype TepMHH ¢aPTU/LIHT) Pa3HBIMU HCCJIET0BA-
TeaAMM Tpaktyercs pasimgno. Tar, mampumep, Hapommm [382] mpmme-
HAET TepMuH «ap:uaiuty (argillite) B cmuicae, pasHOZHATHOM TEPMHHY
(PIAMHUACTEIE MOPOJILY, YTO HEJNB3A CUMTATH yAadasiM. B amramiickoii nu-
TEpaType TepMHH «APrUJUIHT) MMEeT TOT jKe CMBICJ, 49T0 M B COBETCKOIl
Jureparype, Ho Gosee yskmit o6sem [394]. Om npmMenseTcs TONBKO IIA
oTBeppieBireii c1abo MeramMOp(MBOBAHHOI TIAMHUCTON IODPOAEL, T. €.
BTOPHYHHIX APTH/JIHTOB, HO 03 BUAUMOIl CIOMCTOCTH, KJIHBAKA MIN
caangesarocT. J[NA cIOMCTHX pasHOCTEll aprimjiIMTOB ¢ KIMBAKEM HIN
HauwHAIONelcA CHaKNeBATOCThI0 IPUMEHSIOTCA TepMuHLL «claystones
n «clayslater [222]. 3

Famamersie caanns — MeTaMOpPPU30BAHHLE TINHUCTHE MDOPOJIH, HE
pasMoKamdmue B Boje; TAMHHCTHE M JPyTHe MUHEPAJhl B 3THX HOPOAax
110/] BIHAHHEEM HpoOIeccoB MeTamMopdusma B 3HaUWTeIbHOH Mepe (Gouee
IOJIOBUHEL OCHOBHOII MACCHI) IEPEXOjAT B cepuiur, OHOTHT W Apyrue
CIIO/(bl ¥ XJIOPUTH. B TIMHMCTEIX cJaHIax NPHCYTCTBYIOT TaKsKe HOBO-
00pasoBanuA KpeMHE3eMa, HNHMI0Ta W APYTHX MITHEPAJOB W B KAUecTBe

9




MpUMeceil — KBaPI[, YIVIHCTOE BEMECTRO, WHOTMA B 3aMETHOM KOJTYLCTRE
PYTHI, TYPMaJuUH u pyaHble mMusepans, Orimunrenbuoii 0co0eHHOCTHIO
CHAHIEB ABIAETCA PASBUTHE CJIAHIOEBATOCTH, YACTO HE COBIAJAaOuIEl
¢ MePBOHAYAJIBHOI caoucrocThio. [Ipm mepexpmeTaminsamun rIMHACTOI
MACCHL BHOBH 00pasylommecsi MEHEPAJIL HEPEIRO OPHEHTHPYIOTCH 110
HOBOMY HAIPaBJEHHIO MAPALIEIbHO caaniesarocTH. TepMun «ramaucTLe
CITAHIE) HE CJeJyeT NPUMEHATH K HeMeTaMOPPUB0BAHHEIM CJIOMCTHIM
VILIOTHEHHBIM TJIMHAM 1 APTHJIIHTAM.

K ramsmeTsIM HOPOaM OTHOCAT H TAK HABBBAEMELIE COJSHBIE TJHHE,
cojiepsranue pacrtpopuMue conn. CoIAHBE TIHHE BXOAAT B TPYIILY TAI0-
MeJIUTOB, T. €. TOHROAMCIIEPCHBIX COJSAHHIX IOPOJ, 3aJeralliux B BHIE
ci0eB HeGONBIION MOIHOCTH B PasJiMYHLIX COJAHBIX Tommax. B cayuae
GOABNIOT0 COAEP/KAHMA COJEl COJNSHBE TJANHK OpHoOpeTranT maacTHd-
HOCTH OOHIYHO TOJABKO IOcjae OTMBIBEM nX Bopjoit (ra. VIII).

IlToMuMo TIAMHUCTHIX MUHEPAJOB (TJABHOI COCTABHON YacTH TJIMHH-
CTHIX DOPOJ) B HX COCTaBe MPHUCYTCTBYIOT TePpPHIeHHbIE (KIACTOTEHHBIE)
¥ AyTHTeHHLIE HETJIMHWCTHIE MHHEpalnl, KOHKpenun, ¢ayHHCTHYECKUE
u pactaTeIbHEe ocTaTkEn. OcoGeHHOCTH M 3HAYEHME HTHX Ierporpaduie-
CRUX DJIEMEHTOB IJIHHHCTHIX HOPOJ, 32 NCKITIOYEHIeM PACTHTEIHHEIX 0CTAT-
KoB, pacemarpusatores B ra. [II—VII. Makpoaunronormueckne npusaaru
MIMHHCTHX TOpoj; (dopma 3sajeramus, IBeT, TPAHYJOMETPHUYCCKHIl CO-
CTaB, OTJEJBHOCTH, MBJIOM, TEKCTYypa, MHHEDAJBHMI COCTAB), a TAKiKe
KOMILUIEKC IOTJIOMIEHHLIX KATHOHOB 1 XUMHYECKUIl cOCTan MOAPoOHO pac-
cvmorpensl B «MerogmueckoM pykosogersey [222]. Makpoauromornueckue
0COOPHHOCTH OXAPAKTEPHS0BAHE TPH ONHCAHUKM (AOUATBHBEIX THIOB
raug B ra. VIIIL

2. HEROTOPBIE COBPEMEHHBIE ITPOBJIEMbI H3YYEHUA

B ofxacru reosormueckux meciemosanuil rima B mocaegane 20 aen
IPOU3OUIIN KPYIHHE M3MEHEeHHA B CBA3H C:

1) paspaGorTkoil HOBEIX M yCOBepIUICHCTBOBAHUEM CYNIECTBYIONIIX Me-
TOJOB MBYYEHWA TJINHHCTHIX MHHEPaJOB, JAOIUX BO3MO/MHOCTH HAH-
Goiee JOCTOBEPHOTO ONPE/EICHHA 0COOEHHOCTeH MIHEPAIOB INIMHUCTOTO
BENECTBA OCAMOYHBLIX IIOPOJ;

2) CHHTE30M B HOPMAJBHBIX YCJOBHAX TeMIepaTyPH U JaBieHusd 6oab-
1ieil 9acTH M3BECTHHX IJIMHHUCTHIX MHHEPAJ0B, 33 MCKINYEHHEM T'HIpo-
CII0J[, XJIOPHATOB M CMEITAHHOCJIOHHBIX MHHEPAIOB, 4TO MO3BoJsAeT Gomaee
ray00KO paccMATPHBATH BOIIPOCHL TEHE3MCA TJIMHMCTEIX MUHEDPAJIOB;

3) pacmmpeHueM TeXHHYECKHX BOBMORHOCTEH aalopaTOpHHIX Hcc/Ie-
JI0BaHUIl TIMHHCTOTO BEMIECTBA TAHHHUCTHIX H IPYTHX mopop OGraropgaps
COBJIAHNI0 CHEeNHAJLHON amOapaTyphl U OTHOCHTEABHON JOCTYIHOCTH ee
IpHoGperenns;

4) pasBUTHEM BO MHOTHMX CTPaHAX MHUPA DPEruoOHAJLHBIX M TeMaTHye-
CKHX TEe0JOrHIeCKNX, JUTOJOTNIECKHX (B TOM 4HCJIe MUHEPaJoro-merpo-
rpaduueckux) mecaeoBaEMii pasIHIHEX TAHEECTHX 00pasoBamuii (nous,
KO BBIBETPUBAHIA, 0CAJOUHKX TJIHH, YILIOTHEHHLIX I'NIMH ¥ aPTHIINTOB,
APrUJIMBUPOBAHHEX T[JIMHUCTHX IOPOJI THAPOTEPMAJILHOTO IPOHCXO0-
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JRIEHUSA, COBPEMEHHBIX OCAJKOB, 4 TAK/Ke TVIMHHCTOTO BEIECTBA JPYTHX
0CAIOTHBIX TOPOJ) ¢ HCMOJL30BAHNEM JAaHHLIX, HOJYYEHHEIX ¢ MOMOIIBIO
HOBOIl TeXHHWKH.

Bee aro npneeno Kk makomieEnio 60abIIOT0 (GaKTHIECKOTO MaTepHaJIa
M0 XapaKkTepHueTAKe IeoJOTHYeCKHX 0CoODEHHOCTEH M BEIeCTBEHHOTO CO-
CTABA DPA3IMYHHX INIHHACTEIX IOPOJ] ¥ TJIMHHCTOrO BeIlecTBa JPYTHX
mopoy (mecyaHsX, KapOOHATHHIX, TAJOTeHHHX, CcyJAb(aTHEIX W T. JI.)
 Pa3HOTO BO3pPACTA M COBPEMEHHEIX OCAJIKOB, PAcIpOCTPAHEHHHIX HA Tep-
PUTOPHAX Pas3JMIHBIX CTPAH 3€MHOTO INapa B PASHHEX TEKTOHHYECKUX
obIacTaAX.

O6paboTka MOJYICHHOTO (AKTHUIECKOTO MaTepHajia TMO3BOJMWIA CJie-
JaTh pAR TeopeTHUecKnX 06o00meHmit B 00JacTAX MWHEDPANOTMH W TeHe-
3uca TJIMHUCTHIX MHHEpajaoB, merporpadum u reoxorun riaun. Bes yuera
JIAHHEIX JTHX JOCTIGKEHWIl B HACTOMAINEE BPEMA HEBO3MOKHO JIBHJKEHHE
Bilepes; B 00JACTH MO3HAHWA IJIMH KaK TIeoJoTHYecKHX o0pasoBaHmil
M TOJIe3HKIX HeKomaeMuix. ITpeAnocsiikaMu INIA NCIOAb30BAHNA JAHHIX
0 TJIMHAX W TJIMHECTEIX MUHEpAJIaX OCAJOYHHIX IOPOX B TEONOTHH fAB-
IA0TCA clefylonue obnime 3aKOHOMEPHOCTH TIponeccoB GopMupoBaHmMA
TIMHACTOTO BEMECTBA TJMH W APYTHX OCAMOYHHEX mopox. Bmepswie 0606-
menne B drom Hampasiennu mano C. E. Vmsepom [511].

1. Ilpomecest ramHO0GpPa30BaHHA CPABHATENILHO YCTOWYIHBEL HA IpO-
THAREHUN 0oJee MJIH MEHee JINTeJIbHBIX OTPEe3KOB Ie0JOIHUECKOro Bpe-
MEHH HA TOH WM MHOH TePPHTOPHH IPH OTHOCHTEJLHOH OJHOPOJHOCTH
TEKTOHMYECKNX, KIMMATHYECKHX ¥ CBA3AHHKX ¢ HuUMU (H3WKO-reorpa-
fuTecknx ¥ PUAHKO-XUMHYECKUX yCJaoBHil ocagronakomrennd. Iloatomy
€OCTAB TJIMHACTOTO BEIIECTBA OCA{OYHBIX IMOPOJ MOKET GHTH YCTOHYNBEIM
Ha IMPOTAKEHWH MOIMHEIX Pa3pe30B OCATOYHBIX TOJI W MOKET CHIBHO
W3MEHATHCA Jajke Ha PACCTOAHUAX OT HECKOMBKHX METPOB JI0 JIECATKOB
KIJIOMETPOB KaK II0 BEPTHKAIW PAa3pesoB, TAK WM B IMPOCTPAHCTBE B Ipe-
JleJax OJHOTO CTpPATHTPa(UIeCKOTO TOPHIOHTA.

2. B ocagounnix tommax Hamboiee pacupocTpaHeHsl pasHOoOpasHbie
MOTHMIHE PaJdbHbe 0 COCTABY TIIMHHCTOTO BemecTBa ramabl. Ho B me-
KOTOPRIX 0GCTAHOBKAX MOTYT BO3HMKATE 0CO0BE, OTHOCHTEIBEHO MOHOMM-
HepaJbHBE THNL IJIHH — KAOJIMHUTOBHE, MOHTMODPHIJIOHHTOBEE, THJI-
. POCJIOJIMCTEE, B TOM YHCJE IIaYKOHWUTOBHIE, MAJIBITOPCKUTOBHEIE W T. JI.
To ;e MoKHO cKaszaTh H 0 cOCTaBe TIMHHCTOTO BENIECTBA JIPYTHX IIO-
POJi — NecYaHLIX, AJeBPUTOBHIX, KAPOGOHATHHIX, COJAHLIX M IIp.

3. 'aunmctrie MuHepans o6pasyioT B OCAJIOYHEIX TOJMAX ACCOIHA-
LUK, XapakTepHbie AIA PAsIHYHEIX (aNUaJbHHIX THIOB TJIHHMCTEIX
M JIPYIUX TOPoji, KOMILIEKCOB MOPOJ] M CTPATHTPAPUIECKIX TOPH3OHTOR.
Rauectsennnie pasnuuns accommanmmii PAWEUCTHIX MHUHEpanoB Goxee oT-
HETJINBL B KPYNHKX CTPATHTpadHuecKuX MOJpas/e e HuAX H MOryT OHITh
YCTaHOBJEHH Jia;Kke IPU BUAOBOM OIIpeleNIeHMH TJIWHUCTHIX MHHEDPAJIOB.
Has ycramosaenus pasimumii B cocTaBe TIAWHHCTOTO BEMIECTBA IOPOJ
Gosee Meakux egmmMI[ paspesos (caoeB, mauex) HeOOXOAMMEL: a) KOJIH-
HeCTBeHHBIH MUHEePAJOTHYECKHIl AaHAIW3 ¢ IOMOIIBI PEHTIeHOBCKOTO
IIM DJIeKTPOHOrpaduuecKoro aHaimsoB u ) HeTadbHBIl CTPYKTYPHLI
dHaJNu3 (pPeHTTeHOBCKHN W ajexTpoHorpadmueckuii) IJA BHABICHUA
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pasimumii CTPYKTYPHBIX ocoGeHHOCTEll TIMHHCTHIX MUHEPAJIOB 0J(HOTO
BHJA.

4. Vlamenenmsi MMHEPAJOIHYECKHX U merporpaduueckmx ocobemHO-
cTell TAMHUCTHIX TOPOJL JI0BOJILHO YeTKO NMPOCIERUBAIOTCA B MAKINYCCKH
MOCTPOEHHEIX OcafouHbix Toamax. OmpejeseHHbe PABHOBHIHOCTH TJIHH
00LIYHO NPHYPOUMBAIOTCA K ONPEJEJNEHHHIM YYaCTKAM IUKIOB. DTO
pecbMa yOeuTe bHO IMOKA3aHO HA NPHMEpPax M3yYeHHA yIJICHOCHHX OT-
JloskeHnii pasmoro Boapacta m paitomon [41, 53, 2411 u ormeymopmmix
roue sonena [395] (em. ra. II mactosmeii paGoTs). ]

5. SaKOHOMEPHOCTM DAacIPOCTPAHEHHA IVIMHHCTHIX MHHEpPATIOB M W3-
MEHEHHil COCTABA TIMHMCTOTO BEIecTBA IOPOX B pazpesax 0CajogHBIX
TOJII B IPOCTPAHCTBE U BPeMEHH MOTI'YT OBITh HCHOJBL30BAHEL 1A YTOUHE-
HAS PacWIEHEHHWS Paspes3oB, XapaKTePHCTHKE OcoGeHHOCTel IuKImue-
CKOTO CTPOEHHA OCAMOYHLIX TOJI M, CJAEI0BATEJNBHO, A 6ojee MOTHO-
IEHHOTO DEIeHHs BOMPOCOB CTPATHTPAQHE U KOPPEJIAINE paspeson
Ha IIONIAMH PAasBHTHSA OTAEJABHEX (opManmii.

[Ipubimxennas BpeMeHHAA KOPPEAANNA PA3PE30B BOSMOKHA 110 pac-
NpOCTPAHEHHI0 OCOOLIX OTHOCHUTEIBHO MOHOMMHEPAJLHHX THIOB TIJIWH,
WMEIOIMX clenuduIecKknii 06/IMK, HANPHMED KAOJMHHTOBHIX, MAJKTOPC-
KuToBHX ranH, Gerronnton (eMm. ra. VIII) u ap. Towmreiias B yriaenoc-
HBEIX TOJAMAX HAapaJIuYecKuX (acceiiHOB MMEIOT 3HAYEHNE A CTPATH-
rpadun yroapumx mracros [376].

B CCCP ny6amxyercst MEOr0 paboT, KOTOPEE OTYETIMBO IOKABHBAIOT
PanmOHAJBHOCTS MCCACHOBAHMII TIIMHMCTOrO BEINECTBA TIMH W JPYTHX
IOPOJT HA OCHOBAHWH M3yYeHWS 3aKOHOMEDPHOCTEell M3MeHeHUA accomualnii
IJAWHACTEX MEHEPAIOB OCAJMOYHEIX TOPOJ BO BPEMEHH IIPH PErHOHAIBHEIX
¥ TeMaTHYECKUX MCCIEJOBAHMAX OCAZOYHEIX TOJNY ¢ I€JBI0 YTOUHEHMSA
BOIIPOCOR cTpaTHrpadum paciIeHeHHA Paspesos W HX Koppensanuu. Tax,
JI. . Top6ymosa [82] mcmoan3oBana jaHHEE O TIMHHCTOM BENECTRE
MmOpoj /UIA PACWIeHEHHA pPaspesoB HIZKHEMEIOBHIX oTIoykeHH CeBepo-
Bocrounoro KHaskasa. A. A. I'appmios u B. A. Anexcannposa [66] Bri-
ACHWIH BO3MOKHOCTh YTOYHEHHA CTPATHrPA(HIECKOTO pACUICHEHHS ap-
rumTon opaosuka IOskmoro Ypana mo KoMiuieKcaM IJIMHUCTHIX MHHE-
paaos. B. C. Casnor [287] ycraHOBHI pasimumsa B COCTABE IIMHMCTOTO
BemecTBa B MuoneHOBEHIX uaBecTHAKaX Cemepo-3amapmmoro Ilpmuepmo-
MODhA M €r0 MBMEHUHBOCTH OT TOPTOHA N0 cpegmero capmarta (I' +- M -}
+ QT4+ M+Me+ QT K; 5 M, T) %,

AHalornudsle JaHHBE IO WCIHOJAL30BAHHIO TIHHHUCTHIX MUHEPAJIOB
0CaJI0YHBIX MOPOJ AAA YTOYHCHHS cTpaTHrpaduu ¥ pacyieHeHWs paspe-
3o mpusojsArca B pabGorax A. I'. Cempoma [289, 290], M. JI. 3xyca

# 3neck H Jajee TPHMEHANTCH cefyomee Gykpennse 0003HAYEHHA [IHHECTHIX
B HeKOTOPHLX HeDAHHUCTEIX MARepasoB: b — 6morut, B — BepMukyanr, 'ax — ramny-
asar, I' — ragpocaonia, I'm — raaykonut,  — mnmar, K — xaoameaT, M — Mmont-
MopmIoHAT, Mx — mycwoenT, Il — nmammropeknr, C — cenmmoaut, X — XJIOpAT,
Il — mamosnT, Q — KBapm. CMemanHOCIONEE (CM—CJI) MAHEPaNH 0003HATA0TCA
GyKBAMI MEHEPAJOR, CJIOM KOTOPHIX BXOJAT B CTPYRTYPY Aammoro smpa: (B—M) —
BEPMAKYJAAT — MOHTMOPMITOEAT, (X —B) — XJOpHT — BePMHRYJHT HIH HHJEK-
camm: cooTeeTcTBenno (14B—14M), (14X—14B) n up.
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[131, 132], P. I'. Omurpueroit [96], H. H. Bepswmuna [40], reomoros
Bamaguoit Cubupn M. @. Coxroxosoit m ap. [296], B. K. TI'opuyesa
n 3. A, Anouxunoit [84], . 1. Horexsaurosa [172], A. X. Peiiepa
[272] m ppyrux.

B mocaepnme rofsl omyO0IMKOBAH PAJ HMCCHEI0BAHMII, B KOTOPHX
MOKA3aHA BO3MOKHOCTh YTOUHEHMA BOIPOCOB crpaturpadmu, pacuiene-
HuA paspesos u gannansroro amammsa [53, 433, 486] mo crpykTypHEIM
0co0eHHOCTAM OTeNbHEX BHI0B TINHUCTHX MHHEpPANoB (WIIHTA, Kao-
JuanrTa, cMm. ra. II).

6. Pesko Buiensiomumecs 10 I(BeTY, MOI[HOCTH, COCTABY, BHIIep:KaH-
HOCTH CTPOEHHA HA 3HAYHTEJNHHOM ILIOMAJM M APYTHM IPH3HAKAM TJIH-
HHCTHE OTIO/KEHHA 9ACTO MCIOJB3YIOTCA NPH KaPTHPOBAHAM B PasHEIX
permonax [435, 498].

7. Tnmmuersie MEHEPANLl OCAJOTHHX IOPOJ WMEIOT 3HAYEHHE IPH
AHAIN3E TEKTOHHUYECKHX M MEeTaMOpP(PHICCKUX MPOIECCOB, CBASAHHBIX
¢ gopMupoBanueM 0CaJ0OYHEIX Toum. Hampumep, KaoJWMHHT MOsKeT GHTH
HCIOJBL30BAH JUIA pasiudenws (amuil reoCHHKINHAJBHEIX OacceiHOB
1 IepeoBLIX MpoTHOOB, TAK KaK OH MeHee XapakrepeH jius nepeux [511].

Pasnuuua B cocTaBe KOMIDIEKCOB TJINHHCTHX MHHEPAJOB IIODPOT
(ocoGenHo HajmY®e, OTCYTCTBHE M KOJMYECTBEHHOE COepIKaHHme Ka0Ju-
HHTA M MOHTMODWJIIOHHTA) BIAMAIOT HA W3MEHEHHE pANa (UaHIECKHX
CBOMCTB TVIMH IOCIE OTIONEHNA — INIACTHIHOCTD, CIIOCOOHOCTE K rujpa-
Tanuy 1 pasdyxanuio, JTo OTpaskaercsa W HA XapaKTepe BHYTPEHHUX TeK-
rToanyeckux nedopmanuii mMOpoj, HANPHMED PasBUTHH KIMBasjka, ILNOIl-
9aTOCTH MOPOJ, CIEI0B 3eMIETPACEHMI, OIOJI3HEl,

M. B. Kupnanosa [144] cumraer, 970 rIMHECTLIE NOPOAH B 3aBHCH-
MOCTH OT X MHHEPAJBLHOTO COCTABA MOTYT OHTh AKTHBHEIMH M HACCHE-
HBME B Hpomeccax ckiagrkooOpasosamms. HamGosee akTHBHH MOHT-
MOPWIJIOHATOBEE TJHHB, CAOCOOHEIE K permjpaTalud Iocie YIUIOTHe-
HEA ¥ OTAAYH BOAK Jlaske IpH 3HagurTeanHoM Harpesammu (300—500°).
Tak, rAMHEACTEE CIAHIE IOPH W Mela BHYTPEHHEIl 30HE Ie0CHHKINHAIA
Boasmoro Kasrasa, cXOfHEE M0 XHMHYECKOMY COCTABY ¢ MOHTMOpPHJI-
JOHATOBHIMYE TIHHAMH, 007aal0T CHJIBHO PA3BHTHIM KIHBAajyKeM, a B II0-
ponax ¢ Goaee BricokuM comepskanueM R,0,; (rIHEH ¢ KaOTHHEATOM, THI-
POCTIONON) KIHBAMK PABBHT JIOKAILHO.

Boapmas coXpaEROCTH NEPBUIHOTO CJIOUCTOTO MATEPHATA BO B3BE-
CAX ® TpeodaafiaEme B TIMHECTHX OCAJKaX THAPOCTIONH yKA3HBAT HA
WHTEHCHBHOE IOJHATHE O0JACTH CHOCA BO BJAKHOM KJIMMaTe, KOTJA
npomcXouT OHICTPHIL CHOC TEPPUIEHHOTO MATEPHAJa.

O cnoKoiiHOM . yCTOHYMBOM TEKTOHHIECKOM pe;REMe B 06IacTAX cHOCA
W 0caJIKOHAKOIICHHS CBHETeNBCTBYET PAsBHTHE OTHOCHTEIBHO OJHOPOMI-
HBIX 110 MHHEPAIBHOMY COCTABY TJIMHHCTHX NOPOJ HA B3HAYATENBHEIX
NpOCTPaHCTBAX NPH CPABHATENBHO IOCTOAHHEX MOMIHOCTAX CBHTH H HAa-
JMYAE TPOIECCOB XMMHYECKoR cemmmenTtamum [96, sepxmmii maiikonm
B Bocrounom Ilpepkamrasse; 498].

C. E. Vusep [512] cumraer, yto mamenenusa B COCTaBEe I'IMHECTOTO
BENIECTBA IOPOJ{ MHCCHCHICKMX OTJIOKeHWil CBA3AHH ¢ PErHOHATHLHEIMH
TEKTOHWYECKHMA M3MeHeHWAMH,
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OcoGeHHOCTH TAMHUCTHIX MWHEPAJTO0B OTJAEIBHEIX BHIOB, yCTaHABIM-
BaeMEle PEHTTeHOBCKHM aHAJM30M, MOTYT YKaseBATH HA MeTAMOpP(HaM
ramEneTex oTioskenmit. Taw, manpmmep, mo gammamm C. E. Yusepa
[511], orHOocHTENbHAS PE3KOCTH IMMKA MIINTA SBISETCS XOPOIIEi ImKa-
J10ii cTemenH MeTaMopgUaMa OCAXOYHHIX MOPO] B YOmHATA.

8. Kpynnse ganmaabubie YepThl TIMHACTHIX OTI0KEHWI MOTYT OHTH
VYCTAHOBJIEHH HA OCHOBAHHH MX MaKPOJUTOIOTHIECKMX T ¢ayHmcTHIe-
ckux ocobennocreit ([435]; A. M. Ocumosa — em. ta. VII macrosmeit
padors). Ho s meransHOro danmalsHOTo aHAIN3A HEOOXOIIMEL ETPo-
rpaguyecKoe HCCIe[OBAHIE, ONpeelIenne TIMHUCTHX MIHePAIOB I COMO-
CTaBJIeHHE C JAHHBIMW H3YIeHUA ITHHHCTHX MHHEPAJOB COBPEMEHHEIX
0CaKOB.

Boapuoe smadenue A BHACHEHWA YCIOBHI 00pasoBammsa UMEIOT
AMITHTY/IA B CKOPOCTHh M3MEHeHHA MPH3HAKOB B Tejae rimus. J[Jas atoro
HEOOXOMMO M3YYaTh TIAMHMCTHIE TOJIME ¢ IMOMOIIHI0 KAPTHPOBAHMA HIII
COIOCTABIEHNASA PABPE30B CMEKHBIX CKBAKHUH IO MPOCTHPAHHI0 W BKPECT
TMPOCTHPAHNS OCAJOTHEIX OTIOKEHHI ¢ OHOBPEMEHHELIM MCCICTOBAHUEM
NPU3HAKOER BMEIIAIOIMNX TDJIMHEL TOPOL.

Hexoropsie mecnegoparenn [444] mokasaim, 970 TJIHHHCTHIE MHHEe-
PAJIBl MOJKHO MCII0JB30BATH IIPH OIPeIeJeHNN YCJI0BHIl 00pa30BAHNA 0Ca-
HOYHBIX IMOPOJ, TAK KAK COCTAB DJIMHHCTOTO BEMECTBA BAKOHOMEDHO ¥3-
MEHfeTCS Ha IAOMAJH B IPeJIedax OJHOTO CTPATHTPa(UIecKOro TOpPH-
30HTA B KAYECTBEHHOM N KOJMUECTBEHHOM OTHOINEHUAX B 3aBIHCHMOCTH
OT M3MeHeHWs ycaoBmil orio:;kenus, HanbGomxee orwerampo aro mpocae-
JREBACTCA B MOJOJHX OTIOKeHUAX, Tl HAKOIVIEHHE 0CAIKOB MPOMCXO-
IO OTHOCHTEJNBHO MEIJIeHHO M 00CTAHOBKH OTIOKeHHII 0oJiee pesko
paaamaanues [511].

Ecam ycnosus oGpasoBamus OTIOKeHHIl W3BECTHBI, TO TJIMHUCTLIE
MIHEPaJbl MOTYT ABHTHCS JOMOJHEHMEM IIPH OIpejeleHuy (amualbHO
ob6craHoBRY. 15 3TOr0 HEOOXOAMMO 3HATH CTPYKTYDPHEIE 0COOGHHOCTH
PasHEIX TpeJCcTaBHTENeH MHHEPAJOB ONHOTO BUAA B MOPOJAAX AAHHOI
ronmy. Ho B HEKOTOpHX cIyTasax B HAeHTHYHHX (aruAX acconmamnu
TIHHUCTEX MUHEPAJTOB MOTYT GHTH PasHHEIMU, W A BEIACHEHUA TAKOTO
pasamumsa  HeoOXO/MMEl JIeTAJLHBE JUTOJOTHIECKHEe WCCIEOBAHNA M
CTPYKTYpPHEIl aHaXW3 TIHHMCTHX MuHepagoB. DamumanpHbil amammus
110 TIMHUCTHEM MumHepaaaMm Gyaer Gosee TOCTOBEPHBIM IIPH M3YYEHHN pac-
Ipe/ieJIeHuA COJIePRAIIX UX TUIOB HOPOJ B IPOCTPAHCTBE B IIpefiesax
NAHHOTO CTPATHrpadUIeCKOTO TOPU3OHTA.

Ncenegoranue TIMHUCTHX MWHEPAJOB IO3BOJIAET OXapaKTepu3o-
BaTh BOAHYI CPeAy celMMeHTAnuu (damum) ¢ TOUKH SPEHHA €e IaceHB-
HOCTH, AKTHBHOCTH W asojiomun o Bpemenu [498]. HauGomee pacmpo-
CTPAHEHHLIE JeTPUTHEE (AIEH YKABLBAIT HA (IMACCHBHYIO» Cpeny,
B KOTOPYI0 INOCTymaJ HPUHECeHHHIl Martepman. B cpeje «akTHBHOM)
NPOMCXOJAT BHIIETAYNBAHNE, Ppa3JoKeHUe IPHHECEHHOTO MaTepmala
1 HOBOOOpazoBaHMe IIMHMCTHIX M JPYTHX MAHEPAJIOB.

f. K. Ilucapunk ykaseiBaeT, YT0 IJIHHWCTOE BEHIECTBO IOPOJ Tajio-
renso-kapGomaTaoil Tonmu kemGpusa Culupekoil naaTGopMEl ABIAETCH
WHANKATOPOM (panualbHEX 0COOEHHOCTEH OCAMKOHAKOIICHMA, TAK Kak
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HEKOTOPHe TAMHICTHE MHHEpPalshl AYTHTEHHH — CTENeHh WX Marse-
B8HAJABHOCTH 3aBHCHT 0T (pamHaJIbHBIX 0cO0EHHOCTEH OTI0KeHHA |, B 9acT-
HOCTH, OT CTEeNeHH COJEHOCTH BOJ OaccefiHa O0CAJKOHAKOIIEHHA (CM.
ra. VIII).

Hloyap [495] ompemenni cocras 142 o0pasnos riuH BepXHEHEHCHIb-
BAHCKOTO BO3pacTa,ofpasoBaBMIMXCA B PEYHHIX, AEJIBTOBEHIX M MOPCKHX
yeaosuax (6eim yeramosnesm K, W, B, X m cm-ci. M—M). Cpena
KOHTHHEHTAJIbHHX (ammii oxkaswBaer 00Jee 3HAUNTEIbHOe BJINAHHE HA
ApoIeccH M3MEHeHMS CJI0f W TJIMHMCTHX MIHEDAJIOB BILIOTH A0 Ipeod-
nagapua K B ramsmersix gparkmuax m orcyrersua B m X. B mMopernx
IIMHAX TIMHICTOE BEI[eCTBO MEHee M3MeHeHO. BepMmKyamT jerpagmpo-
BaHHKII MEPEXOJUT B XOPOIIO KPHCTA/JIH30BAHHLI X myTeM ajcopommm
Mg. Cremenr m peayapTaThl mpeoOpasoBaHWSA TIHHHCTHX MHHEPaloB
HEMOCTOAHHK, W MECTAMH HaOJI0IaeTcs 3HAYNTEIbHOE CXOJCTBO cOCTaBa
TJAMHACTOTO BeNIeCTBA B KOHTHHEHTAJBHHIX ¥ JIeJIBTOBHIX OTJO/KEHHAX.
YyBcTBUTEIBHBIM HHAMKATOPOM (AIlMalbHEX YCIOBHII ABIAITCA MH-
HEepaJsl, MPHCYTCTBYIONE B HEeOOJBIIOM KOJHWYecTBe (¢Claefp»), HO He
o0muit MUHEpaIbHbI cocras. IIpucyTeTBHE MM OTCYTCTBHE KPHCTAIIHY-
soctn X —B-accommanun — manboiee CymecTBEHHBI HATHOCTHYECKITIl
mpusHak. OcofeHHOE 3HAYEHHE WMEIOT CMENMIAHHOCIONHEIE MWHEPAJH.

E. T. 'epacumona, A. B. Kyamenor u H. T'. Jlatsmos [76], M. @. Bu-
kyiaoBa [49], M. A. Parees [270] m M. [I. 3xyc [132] ycranoBnam B oT-
J0/ReHAAX HmKHero kapboma Pycckoit maatdopmbl (MaTHHOBCKAA
Tonmia, 606pHKoOBCKMI, TYJAbCKHWII M Apyrme TOPH30HTH) B IJIMHAX pas-
HEIX yCIOBHIl o0pasoBanus (MODCKHX, JAaryHHHX, KOHTHHEHTAJILHLIX)
Pa3jMyYHBIe ACCONHANNH TJIHHUCTHIX MHHEDAJOB (THAPOCIIONB, MOHT-
MOPHIJOHUTA, KAOJIMHUTA).

C. E. ¥Yusep [511] ormeuaer, uro acconmanmmm TIAHMHUCTEIX MHIHEe-
PaJ0B 3aBHCAT OT YCIOBHIl OCAXKOHAKOINIEHHA, HO Xapakrep cBAaeil
MERly ONpeIeIeHHEIMH YCIOBHAMH O0pA30BaHMA MOPOJ M COCTABOM
acconmuanuii TIHHUCTEIX MEUHEPAJNOB elle HeJI0CTATOIHO M3YyUeH.

ITpmvenenne (M3NKO-XMMHYECKHX METOIOB W3y4deHHs 00HAPY/KUBAET
PAIL HOBHIX 0cO0EHHOCTEH IJHHMCTHIX MOPOJ H MHEHEPAJOB, KOTOPHE
B JlajJbHeiimeM MOryT OBTh MCHOJB30BaHH MpH (alHaJbHOM aHAIH3E.

1. Ipn noaeswmx mabawpenuax HaacGepr [428] oGmapysxma mmpo-
Kne KojgebaHMA CKepOCTell 3BYKOBHX BOJH B, YIUIOTHEHHHIX TJIMHAX
(shales) (mamGoxee pacmpocrpamemmoil ocajgounoit mopoxs:). [laHHEERe
H3MEpPeHHIl CKOPOCTH 3BYKAa M CpejHEeill BAJIOBOH MIOTHOCTH pANA IPH-
POAHLIX M MCKYCCTBEHHLIX arPeraTos OLLIM COMOCTABICHE ¢ MUHEDATbHEIM
€OCTAaBOM, OPHEHTHPOBKOI JAaCTHI[ M CBA3HOCTHIO IMOPOJEL C I(@ABI0 BHAC-
HeHHA WX BINAHUA HAa OTHOIDEHHE CKOPOCTh — INIOTHOCTH. MuHepamn-
HBEIH cocTaB o0pasmoB M3MEPAJICA MOCPEACTBOM CPABHEHWS OTHOIIEHMWIl
naTencuBHocreil orpaskenmii (002) k (110), momyvennsix oT cpesos mapai-
JeJIpHO W NepIeHANKYIAPHO K HAIIACTOBAHWIO IOPOJEL.

Wsmepenns ckopocTH 3BYKAa M JaHHBIE PEHTTEHOBCKROTO AHAIW3a IIO-
Kasaj|, 9YT0 INIOCKOCTH HAIIACTOBAHWA TOPH3OHTAJIBHO B3aJIEralom(ux
TAMHUCTHIX TOPOJ PABHBIX CTAJHil YIIOTHEHHSA MMEIOT KPYTOBYIO CHM-
METPHI0 W 9TO CTENeHb IPEJIOYTHTENLHON OpPHeHTAHH IIapaiJelbHo
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INTOCKOCTH HACJIOCHHA GasajbHHIX MOBEPXHOCTEH JACTHI MIIHTA yBEIH-
9HBAETCA € BospacTanmeM ymroTHemusa. Habmaiogaemsie Gonbmue pas-
JINYHA B CKOPOCTAX 3BYKAa B IPHTOTOBJIEHHHIX M OJMHAKOBEIM cIOCoGoM
BHICYIIEHHHX WMIJHTOBBIX M KAaOJIWHUTOBHIX arperatax CBABAHK C TOH-
REMH CTPYKTYPHHIMH pasiunauaAMu o6onmx Mmuuepanos. [{aA memonnso-
BaHHUA PABNMYME INIMHECTHX [OPOX B OTHOIICHHM IIPOBOTUMOCTH KOJe-
Oanmii 3BYKOBHIX BOJH HpH (PanuaJbHOM aHAIAN3e HEOOXOTUMEl JaJbHeil-
mEe MCCIeIoBaHuA.

2. Ilo mammmiM A. 3. Beguepa [15], crpykrypHsle m TeKcTypHEE
0COOEHHOCTH TJIMH IPEIONPEAeIAIT X AHH30TPONMI0 IO OTHONICHHIO
K (usmYecKHM CBOHCTBAM — BJIEKTPONPOBOIHOCTH, TEIIONPOBOTHOCTH,
TIPOHNIAeMOCTH, YOPYTOCTH ¥ Ap. AHWBOTPONUA TIHH MOPCKOTO IPOMC-
XO7K/IeHHA HEOHOPOJHA B BABHCUMOCTH OT IAyOUHB 3aJeTaHnsd; KOH-
THHEHTaJbHBIe TJIHMHE IIPaKTAYecKW mM30Tponnbl. Hosaddmmmedr anuso-
TPOINH TJIHH, yCTAHABINBAEMEIL ¢ TIOMOIbI0 KAPOTAKHKIX HaOII0AeHHIL,
MOsKeT OLITH HCII0JIb30BAH IPH (GanHalbHOM aHAAMSE UCCIeyEeMLIX 0TI0-
SRR,

Jxmncon [401] B pesyabrare JieTaibHOTO 3JIEKTPOHHOMHKPOCKOIH-
9eCKOr0 H3yYeHHA B mHpax W pPeIIHKAX OPHUEHTHPOBKH TIIMHHUCTHX
9acTHI{ ¥ OPraHMYecKOT0 MATepHAJa B YIVIOTHEHHHIX TJAHHAX IIOKAa3zal,
9TO0 MCKOIAeMHe INTOCKOCTH CJIAHIEBATOCTE B TamEax Habaomawres
BHYTPH 30H ODMeHTHPOBAHHBIX JaCTHII M HA TPAHWUIE MEKTY TacTHIAMY
OpPraHUYecKOro MaTepHajia M XOPOIIO MM CIYJYailHO OPHCHTHPOBAHHLIMH
gacTHUIAMH TJIMHMCTHIX MuHepajon. KEro mcciaemoBaHmsa IOJTBEPIHIN
m yrounman Yaiir [516] m Omam [474].

IIpueyrerswe Tpemun B INIMAWCTHIX TOPOjiaX OOKYHO paccMaTpHBa-
JI0CH Te0JIOTaMM KaR CJIeJCTBHE BHICHIXAHHA WA Ha BO3AyXe B MePHOJH
BHIXOJla €r0 Ha MOBepXHOCTh. JlaGopaTopHEie ommTH mokasamm [379],
OJIHAKO, YTO HEKOTOPHE TPEIIHHE MOTYT BOBHUKATH B TJIMHHCTHIX OTJIO-
JREHUAX, COJEp/KAIMX MOHTMOPH/JIOHHT, B TePHOAL HEHAPYIIEHHOTO
BOJHOTO IOKPOBA BCJIEJCTBHE YBEJMYCHHA COJNCHOCTH BOABI, HAIIPHMED,
B pesyabTaTe Ce30HHLIX M3MEHEHWIl COJEHOCTH B JaryHAaX, KaHAJIaX IpH-
JMBHOH 30HH ¥ HA MOGEPe;Kbe MOPA, IJe HA CTEIEeHb COJIEHOCTH BIMAIOT
TNOBEPXHOCTHEIE TedeHHA. XOTA M3MEHEHHE CBOHCTE MOHTMOPHIJIOHMTO-
BEIX IVIHH B 3aBHCHMOCTH OT M3MEHEHHS COJNEHOCTH HE SABJIAETCA HOBBIM
OTKPHITHEM, IO/BOJHOE pPAa3BHTHE TPEMHWH COKPAIEHUS B IPHPOJHBIX
yeA0BHAX HE OBJIO H3BECTHO Kak (PAKTOp IeoJJOrHYecKHX ABJIeHMHIL.

Kase [465] yxaswBaer, 4To TJIMHHACTHE MHHEDPAJH MOI'YT BIHATH
Ha 00pasoBAHMe HEKOTOPHIX MOJOMHTOB KAK KATAJM3ATOPHI, ABIAACH
nerouHnKoM Mg-womor mam MmemOpaHamMy, BIMAKOIEMH HA MHTPAIHIO
nonoB. HamGosee cymjecTBeHHE pA3JIHMYHLEIE HANPABIEHHA HOHHOIO
o0MeHa, IPOMECCH CTYIeHHA W POCTa KPHCTALIOB M HOKOTODHIE (TIMHM-
CTHI MHUHEpaJ-KapOOHATHEE) peaKIuu. ITH IPOIecCH He 00A3aTelhHO
CBA3AHH C YCAOBHAMH mnpuHOpe;kHO 80HH mam ofMedeHmsa Oac-
CeiTHOB. ;

Kpatkoe coobmenne Ilsejmarepa u dpamana [493] o xaporemomax
B COBPEMEHHHIX 0CaJKaX KaK YHKIMH 00CTAHOBKH OTJIOKEHHSA IIPeJCTa-
BJAET MATEpPEC KAK BOBMOKHBII HOBBII WMHIUKATOD ycaoBmi o6pasoBa-
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HuA ramEECTHX mopox. Haporemomjn — Besjecyinmii Kiace KpacHbIX
NACMEHTOR, MPUCYTCTBYIOMMI MOUTH BO BCEX JKUBYIIUX PACTEHUAX M K-
BOTHBIX. XOTs1 BTH B BHCIIEIl CTENEHI HEHACHIEHHBIE KOMIOHEHTH WyB-
CTBHTEJIbHEL K CBETY M KHCIOPOJY, OHH IPHCYTCTBYIOT B COBPEMEHHEIX
ocapkax. CopepskaAWe KapoTeHOWAA M OTHONIEHHWE KCaHTOPHA — Kapo-
TeH IIOKA OIpefieIeHEl TOJBKO A HOBEPXHOCTHLIX TODPH3OHTOB pHJA-
COBPDEMEHHHIX BOJHEIX 00CTAHOBOK. BHIsACHWIOCH, 9TO0 KOHNIEHTpAIMH
KapOTeHOMJOB, BHIpa/KeHHHE KaK (YHKIHA OPraHMYECKOTO yriepojia,
B MOPCKHX Ocafgkax OBIIN BHIOIe, WeM B IpecHoBoxHHIX. Bee smavenus
OTHOIIEHHA KcaHTOPHI — KaporeH OsEM Beme epuauisl. Bompoc o co-
XPAHHOCTH ¥ HANNYHH KAPOTEHOM/IOB B IPCBHIX 0CA/IOTHEIX OTIO/KEHHAX,
B TOM 4HCJIe TAMHAX, MOKA He M3yveH.

9. PeaynpraThl UCCHEOBAHHA HBONIONUM TINHACTEIX MHHEPAJIOB
OCAZIOYHEIX TOPOJ BO BPEMEHH W IPOCTPAHCTEE B BaBHCHMOCTH OT M3Me-
HeHusA (anuadpHLIX YCI0BMIL HX 00pas30BaAHMA MOTYT OBITH MCIOIL30BAHEL
npu ¢opmanmonHoM amaimse. ymsep [513] cumraer, wro ¢ momomibi0
JAHHHX O TIMHUCTHIX MUHEpPAIaX OCAJOYHHIX HOPOJ, MOFKHO BBIIEJNATH
dopManmu Gonee TOTHO, €M IO JAHHEIM JPYTHX METOIOB, TAK KAaK a) IJu-
HHCTO€ BEINEecTBO IIOCJ]e AHATeHe3d HEe MCHHTLIBAET CYIIECTBEHHLIX NW3Me-
Heruil jio rayomn Goxee 2000 M u ©) ramHO-MUHEPAJIbHBIE 30HKI MOTYT
OHITE BHEpHAHEEMH Ha nporaAs;xeHnn a0 4000 kM (EmxEmil w cpegHuil
OPLOBUK, MHCCHCHIIH).

Ileproit oberosarennHoil paGoToil, MOKasaBmeil BOBMOKHOCTH pemIe-
HUf DTOTO BOIpoca, ABIAeTca mccaeposaHme Berropa, Bopemxeiimepa
u Temmep [364], xora aBTopaMm 9TOT BOIpPOC HE pPACCMATPHBAJCH
¥ B CBOMX MCCHEAOBAHHAX OHH ONMPAIHCH TOJBKO HA JAHHHIC BUJEOBBIX
onpefieNiendil TIMHUCTLIX MHHEPAJT0B. ITH MCCJIEOBATENH YCTAHOBWIN
XapakTep 9BOJIONUH TIJIMHUCTHIX MIHEPAJOB B paHHEKeMOpmicKUX —
MO3{HETPEeTHTHEIX oTaoKenuAx paspesa Heresa (IO:xmsiit Wspamis)
B BaBUCHMOCTH OT QaImalbHEIX YCIOBHIL ocajkoHakomaenua. IIpw aTom
OHIM Y9TEHH OTHOCUTEJIBHAH YCTOMYMBOCTL KIMMATHYECKHX YCIOBHIL
(RapKmil KIMMAaT CO CMEHOIl BJAKHEIX M CYXHX INE€PHOJIOB), Xapaxrep
BRIBETPHBAHYSA, JANBHOCTH IIEpPeHocA W PH3HKO-XUMHUYECKHE 0COOEHHOCTH
CPefibl, BKJIOYAS OPraHUYECKUE COEIMHEHIA. ‘

B yxaszamHOM MHTEpBajie BpeMeHHn Halal0falach TpeXKpaTHAS CMeHA
AJIATEIBHO YCTOMYHBHIX YCJAOBHl GOopMEpOBAHNA TIMHHCTOTO BEINECTBA
mopop. Jlaa HmiKHero maneososa OBIM XapPAKTEPHBI THAPOCIIONEl, s
HIKHET0 Me303051 — THAPOCIIOAa W KAaoJMHAT (B DIOXW OOMIHA PacTH-
TEJBLHOTO IOKPOBA), JUIA AAHTEJIBHOI TPAHCTPECCHH BEPXHEr0 Mmaleo-
3051 — MOHTMODHJUIOHHT M XJIODHT.

ABTOpH MOJYEPKHBAIOT, YTO ACCONMAIMHM IVIMHMCTHIX MHHEPAJIOB COT-
JacHO BM/IOBBIM OIpeieleHHsAM I JAHHEIM KOJMYecTBEHHOI0 MEHEPAJIOrd-
YeCKOr0 aHajlHmaa B OOIMMX YepTax COXPAHAIOTCHA B TeUEHME JIMTeIbHBIX
IepHO/IOB, HECMOTPA HA CYNeCTBEHHHE MaMeHeHUA (anmaipHoil obcTa-
HoBkH. IIponeccs rimu00GpasoBaHUsA, TOCTUTHYB onpeweumﬁﬁﬁmn
passuTtHsa (paBHOBECHSA), YTO OTPAsKAGTCH HA chJIHG aiepd u:u
cTape TJIMHUCTHIX (PAKIUil PasHEIX THIOB MOPOJ B
TepBasgbl Bpemenn (pme. 1), coxpamswoTCA B
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nepuojon Jake He3aBUCHMO OT CYIIeCTBeHHBIX u3MeHeHunii opera-
HOBKMH.

Ha}}cu,aa obaacTh TJHHO-MUHEPAJABHOTO PAaBHOBECHA OKpPY:HeHa opeo-
JIOM B HPOCT[JEIHC-TBB U BpeMeHH, BHYTPH ROTOPOIr0O JErKo YyCTaHaBIH-
Baercsa YCTOE'I‘]HBE\H accomuanmusa IVIMHHUCTBIX MWHEpPAaJJoB. HPHCHOG(}ﬁ.‘lE-
HHE K HOBOMY YCTOﬁ‘lHBOMy PaBHOBECHI) ABJIACTCA OYeHb MEIJTeHHBIM

INA /\/\/\/\"
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Puc. 1. MaMeHINBOCTH Cpe/iHETO COCTABA TJIHHHCTOTO BEIIECTBA OCAJOUYHBIX OTIOKe-
mmit paitona Heresa [364].

1 — wipkumit naneosoil; 2 — TpHac; 3 — lopa; 4 — HIGKHAE Med; 5 — HIHHME ceHoMaH — Ty-
POH; 6 — cpefHMii — BepXHMIT TYpOH; 7 — CCHOH — 30IEH; § — TPeTHYHHE (TONBKO MODCKHE).

IpPONeccoM, TpedyIomuyM eJsX TeoJ0THIeCKIX Nepuojos, T. €. M0 Kpaii-
Heil Mepe HEeCKONbKHUX JeCATKOB MmIimonoB JjJer. Ho xora riamamersie
MIHEPAJIL KaKyTCA YCTOHUMBLIME B OTHOIIEHNM HPOCTPAHCTBEHHBIX
MBMEHEHUIl, BIUAHNE HOBOH 0OCTAHOBKH MOJKHO BOCCTAHOBHTH IO JI€Ta-
JAM acCOIHAT(HIL. X
HparxkoBpemennnie TtpaHcrpeccmm B MentpaiapHOil wHactn Heresa
B HIJKHEM MeJIy M3MEeHH/JIH acCOIHAINN TJIWHUCTHX MHHEDPAJ0B MOPCKHEX
oroskenuit Gomee rayboko, uYeM ofHOBpeMeHnHbie 0oJiee yCTOHTHBEHE
TpaHCrpeccHn Ha npuOpe;kHoil paBEEmHe. Me:KIy MOPCKEIMH W HAa3eM.

18



age L 4T ¢

i il S b h T e

HEIMH TIOpoflaMu HaOJI0faeTcsAs pasimdie B COCTABe TJIWHUCTHIX Aacco-
muanumii. JTH WBMEHEHHA HAYMHAIOTCA HEMHOTO TO3[HEe, YeM TpPaHc-
rpeccus.

C rtpamcrpeccmeii ysesmumsaerca woamgectso M. HeGoawpmoe, Ho
ompejenensoe ypeandenwe M orpakaer mpomecc 3aMemIeHMS MJLJINTA
(u K) B mopekoit oGeranonke. O6mime Gecnopa0uHo cMeIaHHOCI0HHOTO0
munepasa 1 — M » npuGpe:xmoii 30He MOPA yKaskBaeT HA NpPeBpAalIe-
Hue M wepes 1 — M B M.

B mope K pacrsopserca m samemaercs V. Vseiamuenwe BBepxX I0
paapesy ormomenus W/H B o6pasnax cesepnoit vactT Heresa mo cpasme-
HUI0 € IEeHTPaJbHOIl YRASHBAGT HA YBEJUYEHHE INIOTHOCTH PACTHTE/Ib-
HOCTH B ¢BA3H ¢ §oJee BJa/KHBIM KIHMATOM B IEHTPAJBHOI YacTH HCCIe-
JIOBAaHHOTO paifoHa.

Hazmr B mope mepexojur B ruppobmotat m Bepmukyiutr. Cyma mo
Pasinumio KagecTBEHHOI0 cocTaBa HabOpa MIUHEPAJIOB TAKeN0M dparnum,
HabJai0/1aeTeA UX ajlanTamua B HOBOil MOpCKoil 06cTaHOBEKE,

Ecan 61 aBTOpE MOram mcciemoBaTh CTPYKTYDHEE PA3ANTHA TUIH-
HHCTHIX MHHEDPAJOB OTJAEIbHKX BUAOB, OHM CMODJIH OH 0odee meTajibHO
BHISICHUTEH BIAMARWE (anmarpHOl o0CTAHOBEH Ha (OPMHUPOBAHHC KOM-
IJIEKCOB TIJIMHMCTHIX MHHEPAJIOB B COOTBETCTBYIONIUX OTIO/KCHHAX.

Cmraep [497] ycramoBma B 0oCAfOYHHIX OTJIOKEHHAX HAa TpaHAIE
BEPXHEro MeJxa (JATCKHIl APyC) W HE/KHETO B0TEHA, PA3BUTHIX HA TeppH-
ropmt (Dpannun, Yepegosanme JABYX NMEPHOOB CEUMEHTAINA B 3aBHCH-
MOCTH OT TEKTOHMYECKNX M KIAMATHYECKMX UBMEHEeHUil — peTHoit (me-
TPUTHBII MM BPOBMOHHEI) U 03€pPHEIT (\mmtxe(:hnn) H COOTBOTCTBEHHO
ABYX IponeccoB (GOPMHPOBAHHA acCOMUANMHE TIHHHCTHIX MHHEPAJIOB.
Ha ocHoBammum BupoBRIX ompesmenenmit ramEmcTHX Mmmepasdos (K, X,
'y M, I'=M, II) m uX KOAHYECTBEHHOTO COJCP/KAHWA B TIJIMHHCTOM
pemecTse nmopox Cr — Pg asrop orgerauso moxaszad: 1) BpemMeHHy0 m3-
MEHYHBOCTH ACCONMAIMIT IIIMHUCTHIX MHHEPAJOB IO paspeay B 9YeTHIpex
paiionax: 3amagnom um Bocroumom Ilposance, Jlanremoxe (Mommenne)
n Cesepunix ITupenmesx (KopOwep) m 2) BOSMO/KHOCTH HCIOJIB30BAHNA
IOJIYIeHHBIX TAaHHBIX O TJIMHUCTHIX MHUHEPAJaX JIIA YyTOYHEHMA CTpaTi-
rpaguy, GopMANMOHHOTO W MajeoreorpadmaIeckoro aHaJIN30B.

10. 3axonoMepHOCTH POPMHPOBAHMA U pPacCHpejeJeHHs ACCOIMAImil
TIMHACTEX MIHEPANOB IVIEH I JPYTHX IOPOA OCAJ0YHBIX TOJI B 3aBH-
CHMOCTH OT YCIOBHII mx oOpasoBaEma MOTYT ObITh MCHOJNBIOBAHBL IIPH
pelieHny PAJa BONPOCOB, CBA3AHHKIX C TMAXeoreorpaguieckmM amaim-
30M, B JIONOJHEHHE K JaHHEIM JPYTHX naneoreorpaquecmn METOJIOB.

VeTaHOBNEHHe IOJO/KEHNs 06IACTH CHOCA, HANPABJICHHI CHOCA, CO-
CTaBa PasSMBIBABIIAXCA IOPOJ, B TOM YMCJE JPEBHUX KOP BHIBETDPHBAHWA,
peabeda CyIIm BOZMOKHO II0 COCTABY ACCOMHALMIl YHACIEIOBAHHMX I'JIH-
HUCTHIX MHHEPAJOB HAPAJY ¢ MUHEpAJaAMH TAKEJHX M JerkKnX Qparimii
rIMERCTHX mopox (ra. V). 9Ti BOmpock paccMATPHMBAOTCA B MHOTOYMC-
JeHHEIX paforax mo maydeHMio ocagodanix Touam. Ma HEX Mompo oTMe-
mTh paborn P. I'. Jlmurpueroit [96], M. A, Pareena, C. B. Tuxomuposa
[271], M. A. Pareesa [270], W1. 1. 3xyca [132], JI. JI. Hoteasankona
[172], 3. A. TTuppyca [255, 256], Munpre n dpan [462], Yusepa [512],
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Kemnepa [432], I'pudduna [405], Curaepa u Hemamxona [498] n ap.

Hecnenosanme TAMHUCTHY MUHEPATIOB UMeeT GoJbIIoe SHAYEHWE A
BOCCTAHOBJGHNS NaJCOKINMATHIeCKHX ycaosmil, OOmime RaoaumuTa,
TMPHCYTCTBIE THAPATOB OKHCJIOB AJIOMHHNHA I OJHOBPEMEHHO jKelesa
B TAMHHCTHIX M JIPYIHX HOPOJAX YKA3BIBAIOT HA jKAPKWIl BJIAKHBIL TPO-
myecKuit u cy0rponmyeckuii kuumMar. Boabmoe KoamaecTBO THAPOCTIONE
W TPHCYTCTBHE XJOPUTA B KOHTHHEHTAJBHHX M MOPCKHX OTJIOKeHHAX
CBABAHBI ¢ APKTHYECKIM XOJIOJHLIM X YMEPEHHO X0JO0AHLIM BJIasKHEIM KIIHU-
matom ([149, 498], werBepTHUHEE OTIOKEHHs EBPONEHCKMX W JPYrux
CTpPaH), HO MOJKeT TAK/Ke YKABKBATH HA OTHOCHTENBHO OLICTpPHIE MOJOKI-
TeJbHBIE TEKTOHIIecKHe ABmkennsa obxactu cuoca (cm. ra. I). HosooGpa-
30BAHHE MHMHEDATOB MAJHTOPCKUTOBOIl TPYIIE CBA3AHO € IOYBAMHE
II OTIIOKEHUAMI 3ACOJEHHKIX 0acCeiiHOB apHIHOTO KIMMATA.

Omnpepesenne RIMMATHICCKHX VCIOBHI NPONUIEIX Ie0JIOTHIECKUX
OMOX [0 ACCONMATIAM TNIHHACTHX MUHEPAI0B PACCMATPHBAETCA BO MHO-
rux paborax, mampmmep, Yusepa [511], Jloka [444], Muito [460],
Curnepa n Jlemamxona [498], Payna [482], H. II. 3xyeca [132].

Ilocaenuss, mosombmo Goapmasi, paGora M. I[. 3xyca [132], mo-
CBANEHHAS IajeoreorpaduieckoMy 3HAYEHWI0 TJIMHHCTHIX MHHEPAIOB
HPH HCCACHOBAHNE 0CA0THEIX TONN[ (4 MMEHHO: BIMAHHIO KIMMATa, TeK-
TOHHYECKOTO PE/KUMA U YCJOBHI CeJJEUMEHTAINH HA (OpMEpPOBAHHE acco-
MUALAN TAMHHCTHX MHHEPAJI0R), He BHOCAT CKOJIBKO-HHOYIh HOBHX [aH-
HEIX B MMEBIINECA MPEICTABIEHHA, TAK KaK ABTOP WMCIIOJIH30BAT IJIHIIH
rpynnosse oupejenesnsa rauwamersix Mupepanos (K, I', M, X, II, em-cx)
MOPOJI.

Peanbueie CABHTH NpPH PACCMOTPEHMH 3HAUYAMOCTH TIMHHCTHIX MUHE-
pajioB mpH pelleHHA IpobieM mazeoreorpadum, a TakKe IpH (Harmaib-
HOM W (OPMANMOHHOM aHAJIM3aX BO3MOJKHE JHINb IPH YCTAHOBJCHHH
paainumii TIMHACTHIX MHHEDAJOB B IIpejiesaX TIPYNI MUHEPAJIOB, 9TO
Tpefyer CcHenualIbHEIX WCCIEOBAHMI Ha Te0JOTHIeCKOM MaTepmale,
H NPUMEHEHHs KOJIMIECTBEHHOTO MHHEPaJOTHYeCKOTO AHAIM3Aa TIMHH-
CTBIX MUHEpAIoB.

AHAaZOTHIHOE TOJI0KeHHe HAGNIOIaeTCA U B ONeHKe 3HATAMOCTH TJIMH
IpU aHAaJM3e YCJAOBHI 00pasoBaHUA COBPEMEHHEIX OCA/KOB. ¥ TBEpIKIe-
gug M. A, Pareena [270] o mesasmemMocTH acconmamuil TIMHUCTHIX MH-
HEpaJ0B COBPEMEHHHIX 0CAJIKOB PASHEX YCJIOBMIl 06pasoBaHHA OT TMJIPO-
XHMUUECKOTO PE/KHMA BOJOEMOB H 00 OTCYTCTBHHM CBASH TIIHHUCTHX
MHHEPAJOE ¢ (QamualbHEIME THIOAMH OCAJKOE H JPyIHe [alieK0 He
yOeIHTENbHE, :

W3 pepeunciaeHHHX TIapHeHAmMUX Tpod/aeM M3YyYEHHA TIXHUCTHIX II0-
POl B T€0JIOTHH B HACTOAIel pafoTe OCBEeIEH PAJX BOIPOCOB, CBABAHHEIX
¢ uccaegoBaHmeM uXx ocobernocreit kak mopoanr (ri. II—VII), xoropre
cJe[yeT YyUATHBATE HPN (armaIbHOM AHAINBE OCATOYHEIX TOJII, W JaHa
xapakrepucTHka PaOUaIbHEX THIOB TJIMH pasHeX (anmii KOHTHHEHTA
u mops (ru. VIII).
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Fr'TABA 1I

TJIMHUCTBIE MHUHEPAJIBI
{. OBMHUE CBEJEHMA

T'nmaucree _MEHepAJIB — HamboNee IOJBH/KHLIE oﬁpaaosaana cpejm
npejcTaBuTe el CIOHCTHX M IEeMoYeYHEX CHIAHKATOB 3eMHOH Kopsl. OHm
BOBHWKAIOT TOJBKO B rmjpochepe. Boja, nmakme Temmeparypa u jaBie-
Hie W OHomponecch — TriaBHBe (AKTOPH BO3HUKHOBEHHS TJIHHHCTHIX -
MIHEPAJ0B B Pa3HHIX I'e0JOTHICCKUX YCJIOBHAX M3 MPOAYKTOB pasiosKe-
HUA MHOTHX MHHEDaJOB.

I'nuamersie MUHepaAR 06pasymwTcsa B IOYBAX, KOpax Bl:]BBTpKBaHIIH
COBDEMEHHEIX ¥ JPEBHHX OCaJKaX W 0CAJ0YHHIX MOPOJaxX H THAPOTEp-
MaJIbHO-U3MEeHeHHEIX mopojaXx. OHN HE 0oCTalTCA HEH3MEHHBIMH IOCJe
CBOETO BOBHWKHOBEHHA M IO BJIMAHHEM M3MEHAIIIHXCA YCIOBHIl CPeIEl
HOCTeHEHHO IpeofpasyloTess TO B CTOPOHY pocra m Gojiee COBEpPIIEHHOIT
KPHCTAJIN3AIMHE WHJAHBHIOB, TO PACTBOPAITCA WM 3aMeIalTcs JpY-
ruvu MuBepadamu. ITpmumuoii 3T0r0 ABIAETCA HECTOHKOCTH GONBIIMH-
CTBAa IIHHHCTHIX MHHEDANOB B OBICTPO M3MEHYMBEIX Cpelax TOBepPXHO-
CTHOI1 30HEl 36MHOI KOPHI.

WNamenenms TIMHNCTHIX MHHEPAJIOB MOTYT OBTH HUYTO/KHLIMH, HE3a-
METHHIMHE HE TOJBKO JJA I71asa, Jajke BOOPY;KEHHOTO CBETOBOM OHTHKOIM,
HO M JIIA TOHKHX METOJOB PACHO3HABAHAA 0COOGHHOCTEH MX CTPYKTYPHE
(myum pentreHa, madpakpacHme, BIEKTPOHHHE M jip.). B Teuemme mo-
caegaux 15 JeT MHHEPaJOTH BCEX CTpPaH YAeNAIT GOIbNIOE BHEMAHIE
N3YYICHUIO MPONECCOB HBMEHEHNA INIMHUCTHX MIHEPATOB B PasHHX ofcTa-
HOBKaX MX o0pasoBaHHA M CyIMECTBOBaHWA B 3eMHOII Kope. B arom Ha-
NpPaBJIeHnHA yske JOCTHTHYTH 3HAYNTEILHEE YCIeXH, 0CoOeHHO B mOCTe]-
Hee JIecATHIETHE.

Mansie pasMeprl, M30METPUYHO-IIACTHHYATHIN ¥ peske y/IHHEHHO-
IIACTHHYATHI MM BOJOKHUCTHIE raburyc, o0mumno ciabo BRIpasKeHHAA
KpHCTaJlInIeckas ofpaHKA WHAWBH/OB, Malad M HepeJKo HEpaBHAA TOJ-
HUIHHA ¥ CJOMCTAA CTPYKTypa KPHCTAIIMTOR, cI0coGHOCTH GnicTpo 0GMe-
HHBATHCA KATHOHAME € OKPY:/Kalomei cpemoil co3aaioT GoabIINe BOBMOK-
HOCTH JIJIf M3MCHEHMI IJIMHHCTHIX MIHEDAJOB B HNPHPOJHEX YCIOBHAX
npn PESHIECKOM W XUMIYECKOM BO3/eiCTBHH OKPY/KAIOIIEH Cpenl.

ITH M3MEHeHWA NPOABIAIOTCA B BOBHUKHOBEHHH DABTHIHHIX Jleder-
TOB B CTPYKType MWHEDANOB, HX HOJHMOPPHEX MoauduKanmii, sameme-
HHAX KOMILIEKCA IIOTJIONMIEHHEX KAaTHOHOB, YACTHYHOM WJIH IIOJHOM
paspymeHuH KPHCTAIIATOB, NEPeXofe OJHMX MUHEpPaJoB B Jpyrue,
MHOIJIA TOCTeeHHO WTepes MpoMesKyTounsie obpazoBapud (HATIpHEMED,
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~ ¢THBIX MHHEpAJOB H POACTBEHHBIX (blUl-TiOCllIl“Kﬂ"l‘ﬂB

| Mitchell, 1966)

Tabauya Ia

X pH30THIT

o
‘f Buns CTPYKTYPHBEE Pa3HOBUIHOCTH XuMugecKue pa3sHoBHIHOCTH
i
| KaoamenT Hagrpur
. JIuERAT
% KaomtunT
JJ: KaoumauT  HeyNOpAIo-
o JeHHHH N0 ocit b
| Tanayasur Meraranayasut (< Hs0)
] *‘L AmTHTOpUT Awmesnt (Fe2+)

Kponmrexrar (Fe2t, Fedt)

Cynour
Ilennn
Hapnoxiop m fp.

ITspodmnimnT
| Tanbk

Muurecoranr (Fe2+, Fes+ Al

H)

MoHTMOP HILITOHILT

Beiimemant (Si Ha Al)
Homtporut (Al mHa Fe)
Boaxonckour (Al ma Cr)

CanoHAT Coxount (Mg Ha Zn)
Textopur (Mg mHa Li)
BepMHKYJHT  JMOKTad[-~
pidecKnii
BepMHEKYJINT TPHOKTad-
pugecKuil
Waanr bpammananr (K ma Na)
Jleurnr (?) I'maykomnr (Al ma Fe)
Myckosnr oM, 3H, 1M IMaparomnt (K ma Na)
®aoromut i{M, 2M u np. Buornr (Al Ha Fe)
& - Jemnponnr (Al ma Li)
; Iuesaaspur (Li, Fe2+)
~ | Maprapur
- | CeiiGeprur
| Maamropckur Kemnorun (Al ma Fe)
Cennoaur
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CMEIIAHHOCIOIHEE BHJIH), B PACTBOPEHHN OJHUX MHHEPAJOB M CHHTE3e
APYIHX.

ITours Bce BHIEI OCHOBHHIX T'DYNN IJIMHHCTHIX MHHEPAJIOB OBIN OT-
KPHTH B mpomuioM crodetnmu [222]. Omm 6miam ycraHOBIeHBl IJIaBHEIM
00pa3oM ¢ MOMOIBI0 XMMHUYECKOT0 aHAJTHBA M N0 CXOMCTBY CO CAOMCTHIMI
CHIMKATAMA U3BEP/KEHHEIX I MeTaMOpPHUCCKUX MOPOL.

B cBasm ¢ BapmanmuAMu cocTaBa M HaJMIHEM HpHMeceil HepegKo Iiu-
HHUCTHE MUHEPAJIhl OHOTO BHIA W3 PASHHIX MECTOHAXOKICHHIl mOTyTaan
pasHuie HANMeHOBAHNA. JT0 OLLIO IOCTENEHHO YCTPAHEHO B CBASH ¢ MpPH-
MeHEeHHeM PeHTIeHOBCKOTO AHANN3A, HAYMHAA ¢ TPHAUATHIX I'OJXOB TEKY-
mero cromerus [278, 488, 489].

Hpome pasmuunuelx mo CTPYKType HpPOCTHX INIMHHCTHIX MHHEpPaloB
OBUIE YCTAHOBJIEHE! MPOME;KYTOTHLIC MEKIY OTAe bHLIMHI BHAaMu oGpa-
30BAHHA, NPEICTABIAMME OGO, NPABHABHEE M Yaule HENPaBHILHLIE
COYCTAHNA CII0EB PA3JINYHHIX CIOHCTHIX CHJMKATOB., JTH 00pasoBaHmsA
IOJIYYH/IH Ha3BaHIe CMEMAHHOCIOHHEX MHHEDPAJIOB.

Henonpsyemas B HACTOAIEE BpeMsA HOMEHKIATYpa [VIMHUCTHIX MHHe-
paloB elle He OXBATHIBAET BCEX BOSMOKHBIX B HPHPOIHEIX YCJIOBHAX
HOBOOOpas3oBaHMil (IPOCTHX ¥ CMEIIAHHOCJOMHBIX BHIOB) 9THX MHHepa-
JIOB B CHIY HEZOCTATOUHON WMBYYEHHOCTH WX W TPY/IHOCTH BEIIIeHNS
MOHOMWHEPaJbHHX (pakmmii m3 mpupoxmsix cumeceil. Hauwboaee pasmo-
00pasHL, HEYCTOHYMBEL M TPYAHOOIpPEEINMEL MOAUPHKAUE TIHHACTEIX
MHHEpAJOR B IMOYBAX, KOPAX BEIBETPHBAHNA H I'MAPOTEePMAJLHEX 0Gpa-
B0BAHUSAX.

IMomMumo HescHOCTell B HOMEHRJIATYpPe TIMHACTHIX MHUHEPAJIOB, 10
CHX TOp He CYIeCTBOBAI0 OOMEUPHHEATON KiIacempmuamm ux. ITOT
BOIPOC HEOAHOKPATHO OOCYIKIANCA B TOCIHeIHWE TOJALl B JHTEDPAType
71 HA MEKIYHAPOJHEIX COBEIMAHWAX. [IpeioskeH0 HECKOIBKO KIACCH-
Puranmii, KOTOpPHE 0YeHL CXOAHH mo mocrpoenuio [373, 449] m mempe-
puisaO copepicHCeTByoTCeH. [lo Muenuio Haitep m dnen [381], pasamuns
B MOCTPOEHHH RIaccHpHKAIMIT BOBHHKAIT BCIEJACTBHE HEIOCTATOTHOCTI
KPUTEDPHEB OIpe/leIeHNA MOHATHA (IVIMHHCTHI MmEepamy. Muosect-
BEeHHOCTh KJIaccu(UKAIMil ompejeasieTcs TaKKe PA3INIMAMH B OIeHKe
SHATAMOCTH CTPYKTYDHEIX ocobeHHOCTEN ciomeTnx cumamrartos (Mare-
pHaiH K Kilaccupuramum ramEACTHX Munepanos, 1961; Kosames, [(bna-
roHoB, 1961). B macrosmee Bpema Mexpymapoanoit MEHepaI0THIECKOIT
acconuanueil ogofpeHa KIacCHYUKANMOHHAS CXEMA KPHCTATIHMYCCKHX
IAMHECTHX MHHEDAJ0B M POACTBEHHHX (gmuiocmankaton (rabr. 1a u 6),
roropas Owia mpuasaTa B 1962 r. Homerkaarypasim nogromurerom Mesi-
JAYHApPOJHOTO0 KoMHATeTa mo mayuenmio rime [336, 452].

Munepaiornueckasd XapakTePUCTHRA DINHUCTHIX MUHEDATOB (CHHO-
HUMHKA, KpHCTALIOTpaduuecKne M CTPYKTYpHEIE 0COOEHHOCTH, ONTHYE-
CKIEe JaHHEE, XHMAYECKHI cOcTaB H (M3HIECKHe CBOIfeTBA) paccMOTpeHa
B PANE CBOJAHHIX MHHEPATOrmYecKuX pabor, M3 KOTOPHIX Hambojee MmO.J-
HEMu ABasotea [278, 3811

CTpykTypa Beex IJIMHMCTHIX MHHEDAJOB ONpeAeIAeTes CIocobaMm
coueranusa Si-rerpasgpos m Al-oxrasgpos. Terpasapsl 1 oRTasgpsl oGpa-
3YI0OT HEIIPEPHIBHLIE CIOM WJIH CeTKH. BONbIMHCTRO PIMHACTHIX MHHEpA-

24



Tabauya 16

HMjeaansupoBanmLie CTPYKTYpPHEIE (OPMYIBI MIHHHCTHIX MIHEPAIOBR

(mo I'. A, Hopajdesy u 10. C. Ipakxonosy, 1961,

C YYeTOM NOBJHEHMMX YTOYHEeHIi)

I'pynna Munepan CTpykTypHaa dopmyna
Kaommauropasn | Haonmmmr
,I[KHRET } Alg [Sig(}a] . (OHh
Haxpur
Tamayasur Alg [Sis05] - (OH)4 - nH20
T'ngpocamogu- I‘u,qpoujrcnonn‘r Z
crin (xnakvo- | Hamer } (K, Na, Ca) AI[(Si, ADsOsol X
Ban) BpaMmannt X(OH)s - nH20
Faaykonar (K, Na, Ca) _,(Fe3+, Mg, Al)yX
X[(8i, Al)401¢] - (OH)s - nH,0
JmoxTasgpuueckad  ce-
pus:
MOHTMOpHILIOENT, HOH-| (Al, Fe, Cr), xMgy[(Si, Al)4010] X
TPOHUT, BOJAKOHCKOAT 1
% (OH)q - I:Na (v, Ca)] nH,0
MoBTMOpHIIO- 2 X
parvaan Tprokrasgpuueckas ce-
60 ¢ R
CAnOHHET, TeKTOpUT, c0-| (Mg, Zn)s[Si,_xAlxO1¢] - (OH)aX
KOHHT, IMMEeJNT, MeJI- 1
MOHTHT X [Na ey (Mg, Ca)] +nH0
BepMukyauT0o- | BepMAKyIHTE: .
Basg AMOKTAadApHIeCKAsn ce- (Mg, Ca),,,nHa0 (AL, Fed*)yx
paz X [SigAl0q,] *
TpHoKTas/puyeckan ce-| (Mg, Ca),,,5H0(Mg,;_x Fe§f) X
pas X [SigAl040]0x - (OH, F)_x
Xaopurosas Xnopnm TpHOKTasApH- | (Mg, Fe2+ Al)y_o[(Si, Al);010](0OH)s
qeCKIe
[Maauropekn- | IaasropekuT Mgs( Ho0)4(0H)2[SigOs] - nH0
TOBaA Cermmmoanr Mgg(HgO),;(OH)g[SlIng] -nH,0

* TIpennonaraeMas gopMyna; X —KONMYECTBO TPEXBAJCHTHOTO eslesa, 0Gpa3oBaBUIErocH
OpH okuciennH Fe?t HOXOIHBIX CJIOI.

JI0B HMEeT CIOHCTYIO CTPYKTYPY; KpPOMe TOrO0, CYIECTBYIOT MHHEDAJBI
¢ OemoveqTHoN CTPYKTYPOIl.

Cpesmr cIOMCTEIX CHAMKATOB MIHEPAJH KaOJIMHATOBOI rpymimsi oGpa-
30BAHE COYETAHHEM B OJMH IAKeT (CHIMKATHEIN cI0if) OfHOI TeTpasupu-
geckoil m oxHO#l okTasmpuueckoil cerkm (Te — Oc). Onnm HaseBazoTCH
AByxchnoiinevMu mam pudopmMEsMm. Bonbmas wacTh CIOMCTHX TJIHHA-
CTEIX MHUHEpAJoB 00pa30BAHA ABYMA TETPASPUYCCKUMH U OJHON OKTa-
sapuueckoii cerroit (Te — Oc — Te). Omm Bxomar B Tpexcaoiinyio,
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nan Tpudopmuyio, rpynny. Tpexcioiinne MuHepainl IMEIOT MIeHTHTHEIT
CHJIMKATHRIL KApKAC ¢ HEKOTOPHIMK  HeBOJbmHMI  AedopMammsaMiL.
B arom kaprace (T. e. B IEHTPe TeTPA’APOB M OKTAdJIPOB) PACHOIOKEHEl
pasHBle WOHEl, NPHPOJA KOTOPHIX B COBOKYIHOCTH € ME/KCJOEBLIMH
MOHAMH IPHIAET MHHEpajaM XapaKTePHLE CBOICTBA.

B mocaegneii kaacenduranmn (rada. 1a) XJTOpPUTH BHIIEIEHK B YeTH-
pexcioiinyio (trerpadgopmuyio) rpymmy; ru60cuTomoofHEI U GpycuTo-
Ho00HEIT CIT0M UTPAIOT B CTPYKTYPE XJAODPHTOB TY 7K€ POJIb, YTO H MEIK-
CJI0EBLIe KATHOHRI M MOJIEKYJGLL BOJH B APYTHAX CJIOMCTHIX CH/IMKATAX.
JlmokTaspuyeckue XJOPUTH MOJYYHIN HA3BAHNE (CYJOHTOBY.

CrhoneTeie CHAMKATHL PA3JHYAIOTCA II0 PACCTOAHHIO, PA3eJAomeMy
/Ba CME/KHBIX CHJIMKATHBIX clof (MaKeTa), M XUMHTIECKOMY COCTABY.
Musepans ¢ HenovyeqyHoil ¢TPYKTYPOil MOCTPOEHBI TAK jKe, KAK U Tpex-
CJIOMHEIe, HO CHJIMKATHERIE CJIOM BLHITAHYTH B 0JJHOM HAIIpaBJeHNN H obpa-
3YI0T MeIOYKH WJIH JIEHTH, KOTOPEIE COCTHHAIOTCA APYT ¢ APYTOM KpPaaMIM.

Hmke mpusegeHsl KpaTKHme CBeJIEeHHA 0 HEKOTOPHIX CTPYKTYPHBIX
0c00CHHOCTAX TVIMHUCTHIX MMHEDPAJOB PAa3HEX Tpymm, o0 yClIOBHAX HX
00pa30BAHNA M PACHPOCTPAHEHMA B OCAMOYHBIX I JAPYTHX MOPOJAX.

JlanHasa HU;Ke XapaKTepHCTHKA TJIMHUCTHIX MUHEDPAJNOB HMOKA3LIBAET
HEOJIHOBHAYHYI0 MUHEPAJTOTHIeCKYI0 M IeHeTHYeCKyl) H3YYeHHOCTh OT-
JeIBLHBIX I'PYNI TIWHHCTHIX MUHEPAJIOB H WX BHJIOB. JTO CBA3AHO C pas-
JMYHOH PACIPOCTPAHEHHOCTHI0 YHCTLIX PasHOCTell TIMHUCTHIX MITHEpa-
0B B NOPHPOTHEIX YCJIOBHAX, YacTOTOH BCTPEYAEMOCTH COBMECTHO
¢ IPYTHMH MUHEpaJlaMH M TPYIHOCTBHIO BEIEICHHA MOHOMITHEPaJIBHBIX
dpaxiuii M3 cMeceif, a TariKe TEM, YTO MHOTHE MUHEPAJIEL! 00HAPY/KEHLI

B DIHHHCTHIX TOPOJAX CPABHATEJBHO HEJABHO (BEPMAKYINT, XJIOPWAT,
CMEIIAHHOCHOHHBIe BUJIEL). :

2. XAPAKTEPUCTUKA TJNHMCTBIX MHUHEPAJIOB

Kaoananrosas rpynna

Mnnepa.ﬂm: KRaoJHHUT, TaJJIyasuT, IHKKHT, HAKPHT.
Haoaunmumnt obpasyerca B yeaoBHAX CHJABHOTO BEHIIIEJIATHBAHIA
NOPOJ B TYMH/IHOM KJINMATe B KHCJI0I cpeje, GeHOI OCHOBAHIAME, B pas-
HBIX (uanKo-reorpaguueckux 00CTAaHOBKAX M3 INPOAYKTOB THAPOIN3A
CHJIMKATHHIX MAHEPAJOB, OCOGGHHO MOJIEBBIX IMIATOB M CJIIO. HHOJIHHHT
BO3HAKAET B Pe3yJabTaTe PA3HLIX IPOIECCOB (CHHTE3a, JiHareHesa M Kara-
reHesa) B ImouBax (JaTepmrax, IMOA30Jax M JAp.), KOpax BHBETPUBAHHISA
pasHblX MOPOJ, OCAJOYHBLIX I'IMHAX, I'DaBeJINTAX, NMeCKaX M HNecYaHuRax,
COBpPEMEHHBIX JeTPUTHBEIX OCAaJKaX PasHoro cocraBa BB\KOTODLIX BOJ10E-
MOB W B HHM3ROTEeMIEPATYPHLIX T'HIPOTEPMaJbHO-M3MEHEHHBIX IIOPOJIaXx,
- B obcTtaHoBEe ¢ OTrpaHHYeHHBIM JpeHaykeM KpoMe KaoJHHHTa MOTYT BO3-
HHKATL Apyrue TJIHHHCTLIC MHHEPaJIbl, HaIpuMep TIujApocioja, MOHT-
mopuinoant. OcofeHnHo OJATONPHATHHE YCI0BHA 1A (GopMUpOBaHMS
KA0JMHUTA COBIAIOTCA B IEPHOJLI 00PAZ0BANNMA YIICHOCHBLIX TOJIL B Te-
IJIOM M AapPKOM BJAAYKHEIX RJINMaTax.
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Hak TeppureHHnii MaTepuaJ Ka0JMHAT OPHCYTCTRYET B PA3HBIX KOJIH-
9ecTBAX B IVIMHAX OCAJZ0UHBIX, MEPreJfAX, B TINHHCTOM HEMEHTe JIGHX
0CaZ0uHEIX II0OPOJl — TEPPHTEHHHKX W XEMOTeHHHX (COJW, TUICH, W3-
BECTHAKH) 1 T. 1. MoImHEE 3a/1eKN KAOIMHNTOBEIX IJIIH BOSHAKAIOT B pe-
3yJabTaTe PasMEIBA KAOIWHHTOBEIX KOP BHIBETPHBAHIA,

HaonuauT TepPHreHHOTO MPOMCXOKACHAA B IVIMHAX M APYIHX IOPO-
max mmeer meGonbmue pasmeps:, oosuao << 0,001 mm. Bonee wpymuuie
. kpueranas (mo 0,1 MM B momepeusmke m Goabine) BCTpeYAlOTCA Peko,
rIaBHEIM 06pa3oM OpH CHHTe3¢ KaOJMHHTA B YCJIOBHAX OTHOCHTEJILHO
¢BOGOIHOTO pOCTA KPHUCTAJIOB MM B CIydae HeGOIBIIOTO MepeMeIeHust
AyTATEHHOTO KAOJNWHMTA 0e3 BHAYUTEJLHOTO MEXaHHYECKOTO BO3Jeli-
creua. II. A. Bemarvenckuii [124] ommcan penoBHATBEYI KaOAMHHTO-
Byio rimnay ¢ kpucramnamu K Gonpme 1 My B pmamerpe. B paspeae IIpo-
CAHOBCKOTO MECTOPOMIENUA B JKUJIAX CPeN NePRHIHOTO KAOJHHA HAMH
OLIT BCTPEUEH JKEITHII KAOTHHUT ¢ PasMepoM KpueTajnon Goiabme 1 M.

B ycroBmax mepemMeHHOTO yBIasKHEHWS W BLIChIXaHUA K ¢ coBepmeH-
HOH CTPYKTYpOIl MO:KeT IpHoOpecTH HeCOBEPIIEHHYIO CTPYKTYPY € OJHO-
BPEMEHHBIM H3MeHeHHeM (OpPMEI BIeMeHTAPHOH AYelKH M3 TPHKIHHHOM
B IICeBJOMOHOKIMHHYIO I NePeiiTH B TajiIyasuT (cM. HIKE); Kak B MpPH-
POJHBIX YCIOBUAX MPW MEPEHOCE, TAK M HPH pacTHPAHME B CYyXOM BHJE
WIM Apo0JieHnd KAOJMHUTA NPOMCXOAMT NPOTPECCMBHOE paspymeHue
KPHCTAIMIECKOIl CTPYKTYPH MHHEpAaJZa, M OH CTAHOBHTCA pPEHTTEHO-
amopdunim [222]. Coraacro Bpunjmnu [370], ciou erpykTypsl KaoauHAT
camMu mo cebe (oJee yCTOHYMBEL, 9eM MEJKCIOEBOE IPOCTPAHCTBO, 9TO,
MO-BHAUMOMY, M OIpeejiAeT BOSHNKHOBEHHE PA3TNMIHEIX CTPYKTYPHBIX
$hopM KaonmEHTA MPHM MEXaHWMYECKIX BOBAEHCTBUAX HA MHHEPAJ B IPH-
POMHEIX YCIOBHAX.

CoryiacHO IaHHBIM PeHTTeHOTPAPUYECKOTO AHAIN3A, KAOJHHAT HMeeT
JIBYXCJIOHHYI0 CTPYKTYpPY U o0pasyer HempepuiBHBI paj gopm mo cre-
IeHH COBEpIIEHCTBA CTPYKTYPH — OT COBEPIIEHHOTO (TPHKJIMHHOIO)
710 HECOBEPINEHHOTO ICeRTOMOHOKIHHOTO, HEYNOpPAL0YeHHOTO N0 OCH b
(¢dpaiipries»). HaoluwHuT ¢ coBepmeHHON CTPYKTYPOH COCTOMT M3 CHJIH-
KaTHRIX cJoeB (Terpasgpuueckas i oktTasgapuueckas cetkm — Te — Oc),
PACHONOIKEHHBIX ¢ MEePHOJIOM B ojuH cjaoil, Hecorepmennuii Kao uauT
xapakTepuayerc OecHOpPATOYHEIM HATOKEHHEM HJeMeHTAPHBIX CJOeB
CTPYKTYPEL CO CMEIEHUsAMHI B HANPABICHUM OCH b Ha BEJUIMHBI, KpaT-
HEe b/3, H ymopsAZoYeHHEIM OTHOCHTEILHO JAPYT pyra [0 HANPABICHHIO
ocu a [278]. <

Cosmectnaa paGora M. ®. Buxyaosoit, b. b. 3parmma B 1962—
1963 rr. [52, 53, 14] mosBoiuia yeTaHOBUTH CPEAH KAOJMHHTOB JEBATH
CTPYKTYPHHIX (OPM 10 CTENEHN COBEPIIEHCTBA CTPYKTYPH H dopme aire-
MeHTapHOIT Aveiikn. Paspurie sTHX $opM cBA3AHO ¢ PA3IMYHBIME yCJIO-
BHAMH 00pasoBaHUA COREPIRAIMX KAOAMHAT MOpox (pue. 2) — rawH,
KOD BHIBETDHBAHNA, TMECKOB W IECYaHHUKOB.

Pacemorpenne pmc. 2 mOKaseBaer, YTO OMHOZHAYHOTO COOTBETCTBUA
MEji/ly CTPYKTYPHEIMH DPAa3HOBHIHOCTAMM KAOJHHHTA W TeHETHICCKHMH
TUIIAMH TOPOJ KPYIHEIX TPYII (harmii (o3epHbIe, peIHbIe, MOPCKHE 0TJI0M:e-
HUA U T, JI.) Ha nepreiit Brasag mer. Jlobas pasHoBMJIHOCTh KAOJWHHTA
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Pmc. 2. Crpykryp-
HEe PasHOBUTHOCTH
KAaOJHEEMTA W WX
CBA3HL ¢ YCIOBHAMHA
obpasosamma [53].

Kopa ewsempusanua:
1 — HA KHCIIBIX M3BEp-
HEHHBIX H MeTaMop-
(QHYecKUX Nopomax H
TIAHAX, 2 — HAa oOC-
HOBHBIX H3BePHCHHBIX
nopopax. Ocadowrvie
omaowerus! 3 — me-
JIOBHANILHEIE  TJIMHM-
CTO-HIeCYaHble € TIpa-
BHEM; 4 — pe4yHHE
TIMHHCTO - TIecYaHbe
(alIeBpHTOBBIE); & —
03€pHBIE  TJIMHMCTHE
(OpecHoBONHBIE); 6 —
03epHO-0010THEIE
TIHHHCTHE, 7 — Helb-
TOBBIE NeCUYaHBlE;, § —
JaryHHBe — Iec4aHo-
TIIMHOCTHE; 9 — MOp-
CHHE IIeCYaHO-TIHHH-
CThIE ' U DJIMHHCTHIE,
10 — pHa-KaTareHeTH-
YeckHe IIMHHCTEE HO-
BOODpA3OBAHMA; 11 —
TUAp OTepMAaJIbHEE IIIH-
HHCTHIe 00pasoBaHAA,
12 — IOpepmonomu-
TENBHOE oOIpefeleHHe
dammancHOM  obcra-
HOBKH. ITposagaze-
MOCTL  cpedHUX geg&-

+
Aercog wemeepor (13 1)

no cpasHenu ¢ Kpaii-

4
Humu (201) na emopom
araunce: 13 — O4YeHL
XOpomas; 14 — xopo-
masa, 15 — cpegHAA;
16 — nnoxam;, 17 —
Hylepaa. IIpossase-
Mocms  pegfaercos Ha
NAMOM anaunce: 18 —
CAUHNYHEE pedileKcH;
19 — 4YerKoe Opoasie-
HHE 11e710#  Imocyenosa~
TeJLHOCTA peduiercos;
20 — cnaboe nposme-
JIieHHE MOCJeI0BATe b=
HOCTH pediieKcos.
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NpHCYTCTBYET B MOPOJIaX PA3HKIX (anuadbHHIX TIPYMON, W B IOPOIAX
ofHOi rpynnsl ganmii oGHAPYHeH KAOJIHHNT ¢ PASHLIME CTPYKTYPHBIMU
ocobeHHOCTAMA. JTO CBA3AHO, C OJHOI CTOPOHEI, ¢ TeM, 9T0 (opMEpOBaA-
HIIE MHHEPAJIOTHICCKHX OCOOPHHOCTEH KAOJMHUTA OIpeIe]AeTcs MHO-
THMH IPHPOJHEIME (GaKTOPAMH, H3MEHATOMNMICH JTajKe B Ipejeax o HoIi
obcranosku. Bamarme kammoro gaxTopa B OTAENBHOCTH H BCEX B IEIOM
B JaHHOH 00CTAHOBKE HA BAPHAIMH B CTPOCHHH MWHEpaJa HE U3YICHO.
C mpyroit cTopoHsl, HEOOXOUMO UMETh B BWY TO, 9TO IpEeJeIsl yCTOd-
YHBOCTH CTPYKTYPHHX (JOPM KAOJMHHTA He ABJIATCA Y3KNMH, H MO-
2TOMY OHU MOTYT CYIIECTBOBATH B PA3HHX 00CTAHOBKAX OHOM I'PYIIIE
hanmii.

Heemorpa HA HEBO3MOJKHOCTH B HACTOAINEE BPeMA MOJHOTO COMOCTA-
BJIEHHA JJAHHLIX 0 TeHE3UCe IMOPOJI, COJleP/RANUX KAOJINHAT, CO CTPYKTYP-
HEIME 0CO0EHHOCTAMI 3TOTO MUHEDAJIa, MOTYYCHHHE CBEJEHHA II03BO-
JAKT YCTAHOBUTH O6IMme TEHJEHINH B PA3BUTHH U XapaKTepe pacmpo-
CTPAHEHHA CTPYKTYPHHX (GopM KaoJHHUTA B OcafodYHLIX mopogax. Omm
OIIPeJIeNIAITCA MPoIeccaMy CHHTE3a M Pas3pyMmeHHdA KaoJMHHTA.

CHHTe3 KAOJMHHTA MPOMCXOJUT TIABHEIM 00pAaZOM B KOpe BHIBETPH-
BaHuA pasamIHbIX mopoj (pue. 2 — I, 1T, I1I rpynms: KaoJuanTa) ¥ B MEHB-
1eil ¢cTeNeHN B 0CAJI0YHKEIX MOPOfax (TIMHAX, HeCcUaHHWKAX, aJeBPOJIMTAX,
yraax, GOKCHTAX) KOHTHHEHTATHHOTO TIPOMCXOJKIEHUA (O3€pHEE, pEd-
uue, 6omorase pamun — I, 11, II1, IV, V, VII n gsactuaao VIII rpymus
KAOJIHHATA) B PE3YAbTaTe BTOPHYHHIX H3MEHEHWIl IPHHECEHHOTO Ma-
TepHaja IpH OTJIOKeHNM 0Cajika, ero BHIBeTPHBAHUE [0 [MareHesa, Ipu,
JAVarenese W KartareHese.

Hosoo6pasoBanna KAaOJMHHTA, PA3IMIMMEE MAKPOCKOIMYECKN MIN
MUKPOCKONUYECKU, uMeIoT BHA: 1) KpHMCTaIoB M X CPOCTKOB BepMu-
KyauTonoaoGHoll, BeepoBMIHON, CHOMOBHAHON, TaOIHTIATOH WIH IOp-
¢upobracroroit gopmel (HHOT/A 8TO TCeBAOMOPPO3H MO MCXOTHKEIM MIHE-
panam) miam 2) KoJdmoMopHHX (Y9aCTO HATEYHBIX) MOHOMITHEDAJILHBIX
. BHIJIGJIEHME PA3HEIX PasMepoB ¥ OPMH B TJIMHHCTOM BEINECTBE, TPENIHH-
Kax M IycToTax IOPOJsl HMIM MOJOCTAX PACTHTEIBHHEIX OCTATKOB.

Haomaanr AInreabHO Pa3BUBABIIMXCA (3PEJNLIX) KOP BEIBETPHBAHNA,
0IMBKO TMEpPeoTI0KeHHBX IIPOJyKTOB HX PasMEBAa, & TaK/Ke HEKOTOPHIX
HHETEHCHBHO IPeofpa3oBaHHEIX HA MeCTe 0CAJOYHHIX TOPOJi, HEe3aBHCHMO
OT CTENEHH COBEPIIEHCTRBA CTPYKTYPHI MUHEPAJa, UMEeT TPHKINHHYIO dJie-
mearapuyw ageiky (o6p. I, II, III rpymm). B mavanemoit cragum gop-
MHpPOBAHMA KAOJMHATA HA MecTe BO3MOKHO BOSHHKHOBEHHE HECOBEp-
menHo# crpykrypu (06p. 237%) *, koropas B jfaibHeiimeM IOCTEHEHHO
YIOOPALOYMBALTCS IyTeM coOHpaTeIbHON KPHCTAIH3AINN.

Cuepyer pasamyaTh MeXaHHIECKOE M XHMAYECKOE pPaspymeHHe Kao-
amaurta. llpm mepemoce B pesyibTaTe CTOJKHOBEHHIT APYr C JIpyroM
H IPYrdMH MEHEpaJaMu 9acTUIhl KAOJHMHHTA PACHIEINIAIOTCA IO CHAW-
HOCTH, CKAJBIBAIOTCSA HA I'paHAX H pasiaMbiBaiores. Ilpm aToM Mosker
IDPOMCXOATH CMEIIEHNEe CJ0eB B CTPYKType MHUHEpAIa, WHOTJA ¢ PasBo-
POTOM O[IHOIl HacTH KPMCTAJLIA MO0 OTHONIEHHIQ K APYToii,  BOBHHKHOBE-

* 3nech W HMKe OPH CCRUIKAX Ha HoMep ofpasma cM. pHe. 2.
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HHE Mej 1y HUMH yCTOiunBHX couerannii ciroes. Pacmenienase 00.10MKR
KPHCTA/JIOB MOTYT CPAaCTATBCA JAPYT € APYTOM HOCHe OTIO/KeHHA.

Mexannueckne BO3IEHCTBHA M CpPACTAHUA CIOCOOCTBYIOT IOCTEIEH-
HOMY IIepexojfy KaoNMHHTA COBEPHIEHHOH CTPYKTYPH € TPHKIMHHOI
dopmoil sreMeHTapHOI AYCHKH B KAOIMHHAT HECOBEPHIEHHOI CTPYRTYPH
¢ MCEeBJOMOHOKINHHOIN DJIeMEeHTAPHON AUeHKOIL.

Hapymerus mpm mepenoce ImMOArOTABIMBAIT KAOJMHUT K HaJbHEI-
nieMy M3MEHEeHHI0 I XMMHYECKOMY pAacTBODEHHIO, eclH cpeja ocaaka
CMOKeT HHEPTHYHO BO3JEHCTBOBATE HA NPUHECEHHBI Martepmatd, au0o
B CTOPOHY OKOHYATEIHHOTO PAa3pyNIeHHA (HAIPHMED B MOpe, 3aCOJeHHOI
JaryHe), au60 B CTOPOHY BOSHUKHOBEHHS HOBHIX HHIUBI/IOB KAaOJITHHTA
myTeM mpeo(pasoBaHUA NPUHECEHHBIX YaCTHI, KaOJTHMHHTA.

Hawuboxee pacmpocTpanen B HCcIeToBaBHLIX obpasmax (i, MO-BHM-
ymoMy, BooGme B mpupone) kaodquauT I m IX rpymm K 1 rpynme orsO-
CHUTCA KAOJMHHT ayTHTeHHEII, 00pasoBaBmmiica B KOpe BHIBETPHBAHHA
PasIMYHEX TOPOJ HJIM IpPH JUHareHe3e M KarareHese IIMHHCTBIX H TJH-
HUCTO-TIECUYAHKIX IOPOJ, M AJLIOTHIEHHBI, IepeMeleHHbil Ha He(Goab-
1110 PACCTOAHHE OT KOPHI BRIBETPUBAHHUA (¢BTOPHYHEIE) KAOJMHL) B KOH-
THHEHTAJIBHBIE BOOEMEI.

Haommaur 1X rpyoos nMeeT TOABKO aJlIOTHTEHHOE MPOMCXO/IeHHe
11 00HAPY/KEH B CMECH € THAPOCIIONOH MIH MOHTMOPHUJIIOHHTOM B IVIMHM-
CTHIX W IIeCUYaHEIX IOPOZlaX KOHTHHEHTAIBHOTO M MOPCKOTO IIPOHCXOKe-
HuA. B MOPCKHEX I'IMHAX KAOJIMHHUT He 00pasyercs, HO CYyHIECTBYeT B OTIpe-
JleIeHHBIX TPaHANAX, MOCTENEHHO H3MeJIbUasch W PaspymmadAch IPH mepe-
HOce. I'IMHEl OTHOCHTEIBHO yAATEHHBIX 0T Gepera Mops (amuii cofepsrar
KAOJIHHAT ¢ HamboIee HAapymeHHOH cTpykrypoil. K TtakmMm ramaaM,
B YaCTHOCTH, OTHOCATCA «GeH/IelINTOBEIEy TIMHEI Me30305 W MAIe0TeHa
Sananuo-Cnbupekoit ausvMennoctn (Hampumep o6p. IIp-8, B-852 m np.).

RaoauanT ocTambHBIX TPYNI B MOPOAaX 0CAJ0YHOTO IPOHCXOFKICHTA
ABJIAETCA IPOMEKYTOUHEIM 0 CTPYKTYPHLIM OCOOEHHOCTIM MEKIY Kao-
muauTaMu I u IX rpyno. Or yerapoBiIen HaMu B HEDOJBIIOM KOJTNTECTBE
o0pasmoB, TIAaBHEM 00pasoM B OTIO;KEHHAX HmyKHEEro rKapooma [Tommoc-
KoBHOTO DacceiiHa M BepXHEro Mela — HeoreHa B paspese lloaoskckoro
MECTOPO;KIEHIA OTHOeYIOPHEIX IJIiH. HA0IMEAT STHX TPYIII BO3HUK B pe-
8yJbTaTe M3MEHEHNA €r0 IPH IepeHOoCe WM INePeKPHUCTAIH3ANUN IIPI-
HECEHHOTO MATepHaja MOCJe OTIO/KeHNUs.

Haoaumaur ocajounbix mopoj, MMeONIHIl TOJNBKO AJJIOTHATEHHOE IPO-
ncxozEnenue, cocpegorodes B8 111 (sa meraouenmem odp. 378), VI, IX
u gacteio B VIII (o6p. 44/2 K-20, 211, 451 u np.) rpynnax. B ocraabusix
rpymmax (II, IV, V, VII) m meroropeix o6pasmax VIII rpymnom
(0bp. 272, 216, 218, 409) om mMeeT aIIOTHIeHHOE W AyTHTEHHOE IPONC-
XOJKJIeHUE.

Jlua- u KatareHeTHueckWe HOBOOODPA30BaHHA KAOJHHHTA HMEIOT Pas-
HYI0 CTEIeHb COBEPIIEHCTBA CTPYKTYPHL M pasHyio OpMy 3JeMeHTapHOIl
Aveiikn. OHH IPOMCXOJAT IPH CHHTE3€ M3 XUMHYECKHX M KOJJIOHIHEHX
pacrsopos (o6p. 288,, 378, 767) B cragm: gmaremeza W KaTareHesa M
B pe3ylbTare MeXaHHYECKOTO IepeMeNmeHns TOHKUX CYCHeHSHil moJi3eM-
HBIMH BOJIaMH II0 IIOpaM H TPEIHHAM C COXPaHEHHeM CTPYKTYDHI HpH-
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HECEeHHOTO TJIMHHCTOI0 MHUHEpaja. 9TOT IPOIECe SBJIABTCH AHAIOIOM
COBPEMEHHHIX IOYBEHHEIX MIOBHAIBHEX npomeccos [85]. Ornosxenue
HePeHeCeHHBIX YENIyeK TIMHHCTOTO MHHEPAJa HEePeAKO CONPOBOKAAETCHA
HOABJCHAEM ONTHYECKON OPHEHTHPOBKY YACTHI[ B YIOPS[0UEHUEM CTPYK-
TYpHl TIMHHCTOTO MuHEpaja. J1o HAOIIOfaeTcA W B HACTOSIIEE BpPeMs
B ITaXTHHX BeIPa0OTKAX KAOJMHHUTOBHX TIJimH B r. Boposmum (oGp.
630a, 649, 649a).

Pasmemenne Ha puc. 2 HECKONBRAX CAYIAHHEX 00pa3moB KAOTMHHATA
apruamsuposasEEEX mopox B I, II u IX rpynmax mokasmsaer, uro aib-
Heifmue paboT, BepoATHO, o0HApY:;KAT cpefn dTHX oOpasosammil Goiee
MOJIHYI0 TaMMy CTPYKTYpPHHX (opm kaoammmra. Croemyer mymath, 9ro
HeJeycTPeMJIeHEE 016op 06pasnos B OyAymeM M03BoAuT Gollee IeTKO,
4eM 9TO BO3MOJKHO B HACTOAINIEE BPEMA JIIIA OCAJOYHEIX MOPOJ, YIOUHHTH
BIHAHEEe (UBMKO-XUMIYECKUX YCIOBHI cpesl GopMEPOBAHHUA aPTHIIA-
BUPOBAHHHIX IOPOJ HA PasBHTHE CTPYKTYPHHX O0COGEHHOCTEH KAaojm-
HHTA. : _ :

Ouenka cTeleHN COBEPHICHCTEA U olpejeneHne GOPMEL sIeMeHTaPHOI
AYCHKY — TePBHEe NAaru B IIO3HAHUN CTPYKTYPH KAOJMHWMTOB PASHBIX
ycaosmit oOpasopamua. Jlanpmeitmue paGoTe JMOGKHE OYAYT OCBETHTH
BOIIPOCH, CBA3AHHLE ¢ 3aKOHOMEDHOCTAMH CTPOCHHMA CI0EB CTPYKTYPH
KAOJHHITA M UX CETOK, KOHKPETHHIMH MCKAKEHHSMH CJI0€B, KOOpAMHA-
TaMH aTOMOB, MEKATOMHHEIMU PACCTOAHHAMH U T. JI.

Bepoatno, psapx pasimumii B CTPOCHMM KAOJHHHTA, & TAKIKe JAPYTHX
TJIHHUCTHIX MEHEPAJIOB MOj;KeT GHTH BHABICH HE TOILKO PEHTTEHOCTPYK-
TypHEM amaxmaoMm, Tak, TepMmuecKwil aHAJH3 MOKeT JaTh XapaKTepH-
CTHKY 9HEPTreTHYeCKOH yCTOHIMBOCTH CTPYKTYPH PasHEX GopM MUHEpAJIA;
HHQPAKPACHO-CIEKTPAIBHEN AHAJIN3 — CBEJEHHA O HOYIOPALOIeHHO
pacupeyeNenHuLxX CTPYKTYPHEIX OCOGEHHOCTAX MUHEPANoB (pasMelenue
B IPOCTPAHCTBE IHPOKCUIOR, M30MOPPHEX samMemenuii u 1p.). Boasmyio
MOMOINE B OTHX HMCCIACJOBAHMAX OKAMKeT HJIEKTPOHHOMHKPOCKOMMYECKOe
naydenue MOp(OTOTNE YACTHI MHHEPAJIOB,

CTpyKTypHEE pa3HOBHIHOCTH KAOJMHUTA, YCTAHABIHBAEME® IO
(opme sieMEHTAPHOI AYEHKHN M CTEIEHN COBEPIICHCTBA CTPYRTYPH, CaMK
o cefe, KAk 9TO OTMEYEHO BHIIE, HE ABJIATCS HHHKATOPAMH KaKoH-TO
OHOM ONpefleeHHoil 00CTAHOBKM, MO B COBOKYIIHOCTH ¢ PSAJOM T€0J0-
IUYECKUX JAHHHX W 0C0GeHHOCTEN CTPOEHMA MOPOJ MOTYT JABATE HOIOJ-
| HUTENHHEE KPUTEPHU JUIA OIpefeeHHA YCJIOBHI 00pasoBaHNA COfepIKa-
IUX UX MOPOJ. '

Kasxymeecs HemoInoe COOTBETCTBAE MEKIY PasHHIMHE (o pMaMH cTpoe-
HIS KAOJIMHATA W TeHeTHYSCKUMH THIAMHE IOPOJ ABJIACTCS IIOJIOKHTEIb-
HeiM MoMenToM. OHO yKasHBACT IYTH AANbHEHIINX HCCIAEHOBAHME DIuH,
B KOTODHIX JETAJHM3AIMA CTPYKTYPHBIX HNPU3HAKOB INIMHHCTHIX MHHEpa-
J0B JI0JGKHA CONPOBOKAATHCA 00ABATENBHEM YCTAHOBJIEHHEM TOHKHX
pasimyuii B ycaosuaXx (OPMEPOBAHMA NMOPOJ PABHEX (aimii.

10. C. JIpAKOHOBEIM HCCIEIOBAH ¢ IOMOIIBIO PEHTTeHOrpaduIecKoro
amajm3a paAjx o6pasuos Kaoamanra (ms Hux mumorme uaydenst b. B. 3pa-
ruaeM). Coraacuo sarmiouennio IO, C. Jlparonosa, aTH 00pasmsr MOKHO
pasbuTh TOJMLKO HA UeTHIPe TPYIIIEL.
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Tlepsas rpynma xapakrepusyercd YHOPAAOYEHHBIM HAJIOJKeHHEM
KAOJMHATOBHX CJI0€B M0 OCH € ¢ MEHAMAJbHEIME CMEIeHIAMM 110 ocu b *:

O6p. Ne 288; 152 649/2 95 630a 178
I | v I v 1
I-R )k I-K K. B. J-K X B,

Bropas rpynna obseguaser o6pasi(sl KaoAHHATA ¢ 3AMETHHIM CMeIe-
HUEeM ¢JI0eB mo ocu b GecmopAZOYHO OTHOCHTEIBHO JPYI JApyra:

06p. Nz 52 88 649 58 68 56 315 83
1 I v I I I I II
K. B. K. B. 03, K. B. K. B. 03, K. B. K. B.

Tperbs rpymma o6pasmoB COREP/AHT KaoimumT (THHA «paiipkiein)
¢ 0YEeHb YACTHIMH OECIOPAJOYHBEIME CMEIMICHHAME CJIO0eB 10 OCH b:

06p. Ne 1 T-656 148 474 393/a T-341a
I VIII VI IX VIII IX
K. B. 03. 03. 03. 03. M,

Yerpepras rpynma xapaxrepusyerca nauGoiee crabo OKpHCTAaIIE30-
BaHHEIMH o0pasmaMm ¢ OOJHOCTHIO OECHOPANOYHEIMA HAIOKEHHAME
CJI0eB 1O OCAM b U ¢ H ¢ HAMEYAOIILHCHA HEYIOPATOIeHHOCTHIO IO OCH &3

O6p. Ne T-3416 T-68 T-60 T-121 T-134
IX IX IX IX IX
M. M. M. M. M.

Comnocrasnenne moaydenanx 0. C. Ipaxkonosum u B. B. 3saruasm
NaHHLIX 10 HCCIAENOBAHHI) CTPVKTYPHHIX 0CO0EHHOCTEH KAOJMHHTOB IO-
KasKBAET, YTO PE3YJAbTATH PEHTI€HOrpa@MYecKOr0 AHAIM3A IIO3BOJAIOT
00BeIMHNTE KAOJNHUTEH Pa3HKIX ycJaoBuii obGpasoBaHmA B rpynns Oomee
KpyIHbe, 9eM JTaHHEE BIEeKTPOHOrpadudecKOro aHAIUBA.

B nepsyio u sropyo rpynust 10, C. [Isaxorosa momagaior obpasou K
¢ COBEPIIEHHOH CTPYKTYpo#l (3a mekmoueHneMm o0p. 83), HO ¢ pasHoi
dopmoit snementapuoil sAueiikm. Haomuumr stmx o6pasmos obGpasoBaicA
Ha Mecre win 0L mpeoGpasoBaH IPH AHa- X KATATEHE3e B yCJOBUAX BOB-
MO;KHOTO pasBurud §ojlee COBEPINEHHHIX KPHCTAJIOB,

Tperss rpynna oOsefmnAeT pasnodanmanbusie obpasust K pasHOi
CTENEeHH COBEPIIEHCTBA CTPYKTYPHL ¥ ¢ pasHoil ¢opMoi dIeMeHTAPHOM
aueiikn. H sABIAeTes TeppureHHEIM, HENpeoOpPA30BAHHEIM MUHEDAIOM
¢ MPXaHWYECKH HAapyHIEHHOH CTPYKTYpOIii. ]

K gerseproii rpynne, mo jaHHEEM 060MX METOJ0B, OfHOSHAYHO OTHE-
ceHsl 00pasisl ¢ Hambojee HECOBEPIIEHHOHN CTPYKTYpoil H opHO(A-
IaJIbHbe (MOPCKUE) ¢ KAOJMHHTOM, CHJILHO M3MEHEHHEIM IPH IIepeH0ce
B OPECHOU W MOPCKOil BoJe.

PeHTreHOCTPYKTYDHEIE UCCISIOBAHNA KAOJIMHUTA OTHEYHODPHEX TIHH
HIZKHEe- T CPEJHed0IEHOBHIX OTI0KeHWil, passuthix Ha lore (Mparnum

* Pmvckume mudpu 3fech W HMKe 03HAYAIOT CTPYKTYPHYO (GopMy KaoaHHHTA
(cM. pue. 2). JI-K — nma-rararenerndeckoe npeobpazopanme K B yriae u B 03epHOH
KA0JIHHHTOBOM IJHHE; K. B. — HoBooGpasosanme K B Kope BHIBeTPHBAHHA; 03. —
03epo npecrHopofinoe, K — me npeoGpasoBammkil mocxe oTaoxennsa; M.—K H3 Mop-
CKHX IJIHH.
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s IIposance m Mlapanre [395], mosBosman aBropaM BHCJATH FETHPE
THOA KAOJIMHATA 110 CTENeHH YHODPAJ0YeHHOCTH (COBEPIICHCTBA) CTPYK-
TYpPH MHHEpPaJa B OKPHCTAJIMB0BAHHOCTH €I0 YACTHI[ B TVIMHAX DABHEIX
paitonos. Ilo MHeEHIO aBTOpOB, BTH PasIMYMA KAOJAMHHTOB ABIAIOTCA
CAE[CTBHEM M3MEHYMBOCTH YCJOBHI 00pasoBaEWs TIJMH M CBA3AHHOM
¢ HOMH BO3MOJKHOH 3BOJONMEN IepBHYHOTO Marepmaja (Jerpajamus
MCXOAHOTO0 XOPOIIO OKPHCTANIMB0BAHHOrO Bupa K wim yiaydmenme
gpucradanaaocTi K, mepsonavanbuo ciabo ymopsijgodernoro). Paspenre-
gEe 9TOH 3afaYm — IpeaMeT JAJNBHEMININX MCCJICJOBAHHE ABTOPOB.

dneKTpoHOrpaduUecKil aHANM3 TaeT BOSMOKHOCTh 00Jee JAeTadbHOI,
HO TMOKA TOJBKO KAaYeCTBEHHOH XapaKTePHCTHKH CTPYKTYDPHEIX 0coOeH-
mocteill kaommmEmra. IIpm cosmectmoM obGcymumennnm ¢ B. B. 3parmasim
B 1963—1964 rr. [53] cBaseit cTpykTypEHEX 0coGeHHOCTEH KAOIMHUTA
¢ YCIOBHAMM ero o0pasoBaHMs TACTO HEAB3A OBLIO AOCTATOYHO YETKO
YCTAHOBHTE IPWHAJJICKHOCTh MUHEDAJa OIpeJeJeHHHX yCaoBHi o0pa-
80BaHHA K ImpoMekyTodHsM Me:kay I m IX rpymmamu ms-za #egocTaTow-
HOM YeTKOCTH pe@IeKcOB DIeKTpOHOTpaMM. TeM He MeHee II0JydYeHHHE
CBEJIeHNA YK€ TPeACcTaBIA0T GONBIN0il MHTEpeC JJA reoXoroB, TAK KAk
paoT HAEMKAY B OyAaymeM OTAMYATH KAOIMHATH PasHO(AIMAIbHELIX
THIIOB.

Ilnsa nocTHkeHHA 8TOro HeoOXOAMMO IPOXOKUTH MePBHLl OIBIT COB-
MecTHOM paGoTH reosora m USMKA M MOCTABUTH CIIELHAJBHEIE HCCIEN0-
paHNA KAOJHHATOB, a TAK/Ke M JAPYTLHX INIMHUCTHIX MHHEPAJOB PAa3HBIX
ycaoBmii 06pasoBaHEA ¢ HOMONIBI0 0G0MX METOOB CTPYKTYPHOTO aHAJIN3A
HA CHCTEMATHICCKH MOTXOOpAHHOM MaTepHale M3 Ie0JIOTHYeCKH XOPOII0
M3YIeHHEX DPAa3pe30B IO BEPTHKAJIM I Ha INIONAJH B OTHENBHEIX 006-
JTacTAX.

Tanaxyasuru cordacEo mociaennuM mamamM [337] obmamaror
CTPYKTYPOil, OTAHIHOH OT CTPYKTYD APYIAX MAHEPAJI0B KaOJHHHTOBOI
rpynns, ® o6pasylor camocroATeabHHIl pax. Crpykrypa rammyasmra
B HAeaNbHON (GopMe XapaKTepHayercA IepHo0M IIOBTOPAEMOCTH B JBA
cihofg, B NpmpOAHEIX YyCAOBHAX TaXAyasuTh 00pA3yOT HEIPepBIBHYI0
CepHI0 W PA3NHYAIOTCS ¢ IOMONIBI0 PEHTTEHOBCKOIO M 3JICKTPOHOTpadu-
qecKOTO AHAJNMB0B 10 HAPYIIEHNAM (HOPSAJKA YePeOBAHUA CIOEB U CTe-
JeHH YHOPAXOYEHHOCTH KPUCTANIHTICCKOI CTPYKTYPEDY.

Harpepanme BHIBEIBAeT IOBHIIEHHEe YIOPAJOYECHHOCTH CTPYKTYDH
munepaaa. HamGonpmeit BeynopsAg0ueHHOCTEI0 XapaKTePH3YOTCH THAPO-
rajnyasur. Ero cTpyKTypHBE 0COGEHHOCTH HM3MEHAIOTCH IPH BEICHXa-
HHIN, W TOCJIe MOTePH YaCTH ME)KCJI0EBOI BOJE OH HMepexojHT B Tajrya-
AWT; CTEOeHb YHOOPAZOYEHHOCTH CTPYKTYPH Tajilyasura BO3pacraer
¢ perpajanmeit. Ilocaemyiomee ymia;iHeHme TIHAPATHPOBAHHOTO B He-
KOTOpPOil CTENEHNM TaJIyasHTa He BHBHBAET PAsyHOPANOYEHHA CTPYK-
Typsl W BOSHHKHOBEHNWS THJPOTAIIyasHTa. Hanbonee YOOpPAKOYEHHBIE
FAJLIya3HTH HEOTIWYHMBL 0T HEKOTOPHX KAOIHHHTOB.

B saBmcEMOCTH 0T cojepsRaHus BOJAB PasanyaiT MOJHOCTRI THpa-
tuposannkii ramryasur (4H ,0), wactuuno rupaTHpoBanHkl, mAM MeTa-
ramanyasur [(2,2 = 23)H,0], m germppatupopaHHBIl TaJliyasuaT ¢ co-
mepaanueM Bojsl, GauskmM k 2H,0 [278].
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Hpueranns rannyasata mMmeoT Tpy6yaTyio W yIMHEHHO-TPHA3MATH~

 HeCHYI0 (i]OpMH, BOSHHKaWIiAe B pe3yiabTaTe CKPYINBaAHAA TOHKHX HM30~

METPHYHHIX CJI0eB KaOAMHUTOBOI CTPYKTYPH, M PeiKe M30MeTPHYHO-IIa-

cruHuatyo [438] n TopompanbHyIO.

H. I'. Boposxro [28] omucasa ranayasuT B BHJIe HBOMETPHYHBIX JeTH -

. pex- M MeCTHyTOJbHHIX HEeNpPO3pavyHKX WIH cIab0 IpoCcBeYHBAIOMMX Ya-
. CTHI[, KOTOPHI 3aleraer B BHJE NPOKMIKOB B KPACHOBATO-KOPHYHEBH X
. mecYaHO-TIMHACTHX OTIO/KeHHAX OJHTONEHOBOH Teppacsl p. Y¢u (Bam-
- kupusa). CornacHO JaBEEM peHTreHOBcKOro mecaemoBanua 0. C. Hssa-
- xoHoB 1 I'. A. Kosanes [101 ] npexnoxarasor, uro aroT rasayasur B mpu-
. POTHOM COCTOSHHH COfep:RHT oKono 23% meoOmuHOM rEpaTHON (HOPMEF

(c HBOMHEIME CIOAMHE MOJEKyX Bofsl, T. e. ¢ 6H ,0).
Xoyn m Kurpuk [422] cumraior, 9T0 KpPHCTAJAJB PFajJiyasmTa MOTYT
OuTh TabiamTyaTREIME WM TPYOYATRIME B BaBHCHMOCTH OT Toro, Oymer

| HIE HET MaTepHal HOJBePTHYT NOBEPXHOCTHOMY HATAMREHMIO. DTH ABTOPE
| YHasHBAOT HA CyNECTBOBAaHHe TaOmHTIATHIX GOpPM B BaMOpOKEHHO-CY-
- xux ofpasmax rajaiyasmra, KOTOpHE IPH HOPMaJXbHOM BHBETPHBAHEH

ofpasyior TpyGuarsie GopMm.

O6epaen m Yybap [471] vabmomanu 8 Caxape Ha HOBEPXHOCTH TOpP-
HHX BHpa0oTOK KaolHHA pacHiellieHHe KPHCTAJJIOB KAOJNHHHTA H 3a-
KpyumBaEme IJIACTHHOR MEHepaja Tojmmmoil okoxo 40A B upe TpyGox
TaJuryasuTa. JT0 3aKpydmBaHHe OBUIO BOCHPOH3BEJEHO aBTOPAMH B Ja-
Goparopmn. Cragana xpmcraixas K pacmenasumcs mo cnaimocrn (001)
I 3aTeM CBEPTHBAIUCH IO JOCTIKEHNH ToAMmmEs okoxo 50 A. ITo kpasm -
nnactuEoE K mepnenjuryaspao (001) mabaopanace moaHas mesopra-
HHBANHA CTPYKTYPH KaOIWHETA.

Ha ocmoBanum 9THX JaHHEIX ABTOPH ‘IPEJNOIATAIT BOBMOKEOCTH
o0pasopanus ralryasuTa HA MOBEPXHOCTH I0YB B KIMMATHYECKHX YCJI0-~
Buax Caxapsi, rge Temnepatypa gocruraer 80° C u mabmoaiores peskue
HW3MEeHEHUS] BRICHIXaHUA INOBEPXHOCTH U 8aTeM BHINETAYHBAHUS B JL03KJe-
BEHE TIEPHOJHL.

Ypboer [507] obmapymna B KaoauHax Bpaswiuu Hapsagy ¢ KaoJImHE-
TOM MeTarajiyasut Tpy6uaroit opMel. ABTOp Tpejmoiaraer, 9TO0 MeTa-
raJayasuT BOSHHK H3 YeIIyek KAOJMHATA , OTKAJHBABIIMXCA 1A PAJIeIbHO
cHaifHOCTH MUHEepajia, TyTeM CKPYYMBAHHA M WHOTJA CKOJBKEHHA
CIOMCTHIX IAKETOB ¢ HAJTO0KEHHeM APYyT Ha [pyTa.

HeoGrrarsie mo gopme Topougabe YacTHIE TH/PaTAPOBAHHOTO Talyd-
sura Opam o0Hapy:keHEl B mouBax HA Byaxkanmdeckom memie B HoBoit
denanguu. Bo ¢pakuum B 8IeKTPOHHOM MHKDPOCKOLE HAPALY ¢ raljiya-
auToM obprumoii TpyGuaToil GOpMEI BHAHK HEHNOJHEE TOPOM/IH U3 CKpY-
YeHHBIX NMJIMHIPHYECKHX YaCTHI, MHHEpaja, COeJHHEHHHX KOHIAMH,
a TaK:ke B BHJe TyCTHX MCKPHBIEHHEX cepuuecknx paxosumn [366].

@. B. Yyxpos ¢ coanropamu [337], opmako, cumraer, 4To BOIPOC
0 BOBMOKHOCTH BOSHHKHOBEHHS FajliyasuTa IyTeM CKPYUHBAHUA D4~
CTHHOK KaoJHHNATA 0CTAeTCsl OTKPHITHM, HOCKOJAbKY HE B 0/{HOI N3 HOCBA~
IMEeHHKIX 9TOMY Bompocy pafGor He Ghiio HeoOXOZEMOro KOHTpOJsS ¢ Ho-
MONIBIO CTPYKTYPHOTO aHaxmsa. [lo MHeHWIO aBTOPOB, TrajlilyasuTOBHE
HacTHIBl, NO-BHAMMOMY, 00pasyloTcss B pesyiabraTe OJHOBPeMEHHOTI'O
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pocra o pasHLIM paJHAAbHEIM HAUPABJICHHAM OT JIHHEHHKIX 84 pO/ILIIIei.
OBHE COCTOAT M3 paJUaJbHBEIX 30H, CXO/AUIHXCA K OXHOI HIH HECKOIb-
KHM HapauleJibHBIM OCAM # 00pasyoiux yAIHHeHHO-IPH3MATHYECKHe
KPHCTAJLIEL TaK, 4TO0 B KajykA0i B0HE CJOM TApaJLIedbHE COOTBETCTBY-
JOIMEM IPH3MATHYECKHM TpaHAM. B pesyiasrate msMeHeHHS 30HAJIBHBIX
KPUCTAJLIATOB BCJI€/ICTBIE CAMOIPOM3BOABHON JerupaTaluy WIH [Aeru-
ApaTanu B YCJIOBHAX HpeIapHPOBAHNA U HAaOIOjenuii BOZHEKAIOT IIO-
aEle TpyOYaThle YACTHIE MHHEpAjiay.

OGepaen u Yybap cumraror, 9ro «ofpasoBanme rajiyasura (nepnoaa—
9ajJbHO — THPOraJayasuTa) clejyeT CBASHBATL C OBCTPHEIM HAKOIN-
JeHHEeM aJlOMOCHIHKATHOIO BemlecTsa B B0He rumepreHesa (Goapmas
CKOPOCTh NUPRYJIANNE HiH o0HIMe HUCXOJAIUX BOX), & TAK/Ke ¢ BO3-
AielicTBHEM HAa IOPO/L CEPHOKHCIHX PACTBOPOBY H 9TO MPEATOI0KeHHA
o pasnmyBHHIX 3sHaveHnsx pH ofpasopamms kaommumTa W TajIyasmra
HEJIOCTATOYHO 000CHOBAHE.

Tamryasur BOBHHKAET B MOYBAX NPH BHBETPUBAHAE PABIMIHBIX MO
poi, 0coGEHHO OCHOBHEIX, 9acTO 00pasys TCeBIoMOP(O3H IO MOTEeBHIM
HIOAaTaM, WHOTJA HpeAmecTsys 00pasoBaHWi0 KAONHHATA, W OPH KaTa-
regese B rpemunax mopox (Hpsuios, 1960). Tanayasar oOmamo mveer
(opMy MEJKHX BBIJeJIeHHIl, jKeIBAKOB, HPO/KMIKOB B PaSIHYHEIX HOPO-
JaxX, pacCesHHRX KPHCTANIOB B KAOJWHHTOBHIX TJIMHAX M JKEJBAKOB B
HecKaX U HecuaHmKkax.

B ocajounEX rawnax rajxryasut He o0pasyercsd, HO MOKeT OBITH CIyT-
HOKOM KaoJMHHTA B KaoaumHuToBHX rampax. Ilpm mepemoce xpmcraniam
TauIyasuTa JOMAKTCs B paspymanicd. B KaodMHATOBHX [NIMHAX, Hepe-
OTVIO/REHHEIX Ha HEJAJIeKoM PACCTOSHHU OT MecTa o0pasoBaumsa, 00BYHO
BCTPEYACTCS JIeTHIPATHPOBAHHEEIA IaJlIyasuT, NHOTJA B 3aMETHOM KOJM-
yecree Ilpu Goxee pumresnsHOM mepeHoce rajiyasura oT Mecra oOpaso-
BaHHS B TIOMHAX BCTPEYAOTCA TOJBKO MeIKHe oOIOMKHM TpyOouex
raJLIyasuTa.

JuEEHT # HaKpuT o0pa3yloTcs NPeEMyIeCTBOHHO B THIPO-
TePMaJILHEX YCIOBMAX W B OCAJ0YHBIX TIMHHCTHX IOPOAax; B I0YBAX
H KOpax BHIBETPHBAHNS OHN IOKA He yCTaHOBJIeHH. B ocajfouHbIx mopo-
JAX JUKKHT ORI BCTpPeYeH KaK OIHTeHETHYECKUIl MHHEpalX B JKHIAX,
KapMaHaX, IyCcTOTAX W KAaK HEMEHT B MeCYaHHKaxX PasHOTO BO3pacra:
B rapGome Amrmmm m CIIA [501], 8 xemOpum Caxapur [393] m rpmace
I‘I[P u OPT [423] m #p.

Xemurrysii m Bpuapgmm [421] onmcanm KpynHORpHCTAIIHYECKHID
OUKKHT 9aCTLI0 B CMeCH ¢ KAaOJWHHATOM B CPEHEIOPCKHX OTIIOMKEHHAX
Cesepo-Bocrounoro Mopkmmpa B TpemmHax u centapusix mopoj (He-
AICHO, KaKMX 0 COCTABY) MOPCKOTO M JeJBTOBOTO IPOMCXOKICHISA I
B BUJIe BaNONHAIONIETO BEOIECTBA PAKOBHH B GOTATHX HMCKOIAEMBIMII
MOpPCRHX jKejesHsikaX. [[MKKUT BOBHHK NIPH SNHTeHe3e B pesyibrare
MUTpPAIUH PaciBOPOB Uepes HMOPOJH TOCJHEe JuareHesa.

AmazormuHoe MecToHaXo;imeHme jukkuTa yeraHosieso II. B. 3Ba-
punkmm [120, 121]. Juxxur 6s1 o6mapysen B Bujge Gexoro moponko-
BUIHOTO (KpaxMaJoBHAHOI0) MHHEpaja B TpeluHAX KOHKpenuii — cem-
Tapuii B yriaeHocHmx oraoskenmax Haapmo (Yexocaosarms) m [lon-
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‘pacca. OGpasopanme AUKKWTA, 110 MHEHHIO aBTOpPa, CBABAHO ¢ HpPOIEC-

caMi Kararesesa # 00yCIOBIEHO IPHTOKOM MHHEPAJbHEIX PACTBOPOB.
B. [I. Ulyros, T. B. {oamarosa [348] u A. B. Honeanosuu [152]

ONMHCANN JUKKAT KAK DIATeHEeTHYECKNI MIHEPAI B MeCTAHKX HeyTJIeHOC-
. HEIX TOPOJIaX, BOSHHKIINI NpH 3aMeImEeHNH IOJeBHX IINATOB, Kao0JH-

HETa, OMOTHTA, THIPOCIIONH, XJOPATA W KBapIa.
A. A. Baasrep u E. 1I. I'yposa [37] ommcann qukkuT, 3aMentaonimit

- [0JieBble IIaThl HIH BCTpB‘IaIOELHﬁCH COBMECTHO C (!)JIIOOpHTOM B IIeMeHTe

TecYaHMKOB MOTUIeBcKoil cBUTH (pudeit — oprosuk) B [Ipugmecrposbe.

IInpodpmunT-TANBKOBAA rpynmna

Taxsr asiserca MeraMop@UUeCKHM U TUAPOTEPMAIBHHEIM MIHE-
pazoM m oOBIYHO DPHYPOYEH K 3eleHOCIaHIEeBOIl (ammm MetamMopduae-
CKEX IOPOJ{ M TIOJBU/RHBIM 30HAM, Il OH ABJIAETCH MPOIYKTOM H3MEHE-
HEA TepBOHAYAIBHBIX mopoj. HpoMe Toro, Tanpk o0mapy:;keH Kak TiIH-
HECTHII MUHEpajX B 0CAJ0YHHX mopomax. B mocunegmee BpeMs oH OBuI
nceaepopad Mumiio, Iaxsayse [460a] m @puamanom [396].

Tanbk yeTaHOBIEH IJTaBHEIM 00pasoM B KapOoHATHEIX H XAMHYIECKUX
(ComsARIX) MOPO/AX OT JEBOHA J(0 HACTOMIIEro Bpemenu. Peske oH BeTpe-
YaercsAd B MECYAHHIX W TIMHUCTHX mopomax. Taabk o6HYHO COIPOBOK-
AAeTCH MATHEeSHATLHHIM XI0puToM. JaHHLIe pPeHTreHOBCKOTO aHaIm3a
¢parumit or 2 7o 5 u MeHpIIE 2 MK HEPACTBOPMMOTO OCTATKA WBBECTHs-
KOB, ININH 1 IeCYaHHKOB, npusefennsie Opuavanom [396 ], nokasamn, gro
TaJBK OCAJIOYHKX IOPOJ] AHAJOTHYEH II0 CTPYKTYPHEIM 0COOEHHOCTAM
TaJbKy MeTraMOpPQHUECKHX IOpOJ. ITH ABTOPH CUMTAKT, YTO TAJbK
B O0CAJ0UHEIX TOpPOJAaX — JIHATEHEeTHUeCKHI MmHepax. AHAIOTHIHOE
mpepcraBienne Buickasano f1. H. Ilmcapumk o rtamxpke XeMoTeHHBIX
nopoj mEmkHero kemOpusa Wpryrckoro amgmrearpa (cm. ra. VIII).

Tnppociogueraa rpynmna

B sty rpynny BXoJAT HJPOMYyCKOBHT, MIIAT, INIAYKOHAT ® OpaM-
MaJuT.

B ruamEumeTHIX mopojax (TIHHAX, aprHJJIATAX) HACTOANIHE CJIOJIBL
BCTPEUAIOTCS TOIBKO B AJEBPUTOBOH M Heedamoii (pakmmax Topox
(=0,01 mm). Pmuanctaie gpasmun (<<0,01 My n ocobernno<<0,001 mm)
[JIHH U J{PYTHX HOPOJT COAEPsKAT N3MEeHEHHEIE CJIOH, HABKIBAEMEIe 00IIM
TEPMHUHOM «TTPOCIIONEI).

Tuppocaoas, Kak M CIIOAB, OTHOCATCA K TPeXCIOMHEIM MUHEpajaM.
OHHI COCTOAT U3 YePeIyIOMUXCH CHANKATHLHX CI0€B, CHOKEHHBIX BYMI
TETPasApPUYECKUMHI CeTHAMH, MEKIY KOTODHIMH pAaclioJIaTAeTCA OKTa-
apHUecKas ceTKa. B MeKCJI0eBOoM IpocTpamcTse, kKpome KatmoHoB K
u Na, B03MOKHO, IPHCYTCTBYeT HEKOTOPOE HEIOCTOAHHOE KOJIHYECTBO
MOJIERYJ BOJIbI, KaK IMOKAa3aj0 HCCJIejI0BAHUe JMOKTadPUYeCcKuX THPO-
CJI0Jl IpPY TOMOIM HE(YPAKPACHOH CIEKTPOCKONNMH W TeXHHKH MeYeHHX
aromos [487].
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B rammncreix mopojax mambolee pAacHpocTpaHeHA AHOKTAd/pPIHYE-
CKasi THIPOCHI0/A, WIH WJIJINT, CXOHEIL 0 PEHTTeHOTPaMMe ¢ MyCKOBI-
TOM, HO MMEWmuii MeHbmui Habop pedaercos.

Wnant wame Bcero sBIseTCS MPOAYKTOM CAMOCTOSTENBHOI KPHCTAM-
IEBAIUH, 4 He THAPATHPOBAHHOH PasHOBMIHOCTHI0 MyCKOBHTA, BO3HAKA-
0mell myTeM THAPATAIIME MEKCI0EBOTO TPOCTPAHCTBA MyCKOBHTA.

B MycroBure 0KTadApH CTPYKTYPH BamodHeHH Al%* | B To BpemMa Kak
y AHOKTAd(PUUECKHX THpocaiy kpome Al** B orrasjgpax moryr GHTH
uonn Fe?", Fe® m Mg?'. CienosaTenbHo, sl BOSHHKHOBEHUS M3 MyC-
KOBHTA JIMOKTADIPHYECKOI THAPOCHIOAH HeoOXonMa HmepecTpoilKa OKTa-
BAPWYECKOTO CIOS MHHEpaja. JTO BOBMOKHO JIHIIb OPH IOJHOM HIH
YaCTHYHOM PA3pyIMeHHH CTPYKTYpPHl MePBHYHOTO MHEEpaJa H BO3HHKHO-
BeHHN HOBOI pemerkH — miannta. Tax, Maremsm m Mumma [451] ycra-
HOBIJIH, 9TO B TPOIeCCe PACTHPAHMA B CTyNKe M3MeJIbYeHHOT0 MYyCKO-
BHTA B MHHEpaje TPONCXoAAT rayboxue (u3uKo-XuMUIeCKIe W3MEHeHNSA.
ITocne 8—9-wacororo pactumpanms HaOmofaercsi paspymeHue CTPYK-
TYpH MYyCKOBHTA, 3a KOTOPHIM IpPH JalbHeflleM pacTHpaHHM IpPOH-
CXOINT KPUCTAJNUBATNA MHHEpPAJIA THIA MIITHTA.

Taxum of6pasoM, NePBHYHKI HIJIHT — He IPOCTOH HNPOIYKT MHApaTa-
IEE MYCKOBHTA, a HOBHIl ayTureHHmii MmHepaa. Ilpomecc ero cmuTesa
H3 pacTBopoB (HPOJYKTOB THAPOJM3A MOJEBHX MIATOB, K] ¥ JPYyTHX
MHHEPaJI0B) TPOHCXOIUT B KOPAX BHIBETPHBAHWA, IOYBAX, OPH OCAKJe-
HAU TEePPUTEHHOIl TIAHHNCTON MyTH B MOPCKUX H ADPYTHX BOJOEMax, IPH
JHareHese W SOUTEHe3e 0CajIKOB.

Hapsaay ¢ ayTHreHEOi THAPOCHION0I — MIIATOM, B 0CA09HBIX HOPO-
JaxX TPHCYTCTBYIOT WJIHTH TePPUTeHHOTO Ipomcxoskmennsa. OHu MoryT
OBITH 9ACTHYHO M3MEHEeHH (BHINEI0YeHH) ¢ YBEIMYHBAIONMMCHA BHHOCOM
KaTHOHOB M3 MERCJIOEBOT0 IPOCTPAHCTBA NPH MEepeHoce oT Mecta obpa-
B0BAHHSA 0 OTI0KEHUS B OCAJKAaX. JTH HJIHATH HA3HEBAKTCA (OTKPH-
TEIMEY HIH JeTpajupoBaHHBIMHA.

Tepmun «mamut», o MuEennio Jlioka [444], ofosHavaer acconmamnmio
OYeHb TOHKHX YACTHIl, HAYMHAA OT HACTOAMIEN CJIOJLI M JI0 YACTHI,
cmibHO sierpajuposannanx. Woxep m diircrep [518] mpepnarawor coxpa-
HUTH TEPMHUH WJJIHT» B 0OI[EM CMEICIe, Cie/Iys HePBUTHOMY HpeylosKe-
Huo I'pmva u gp. [412], KoTopsie yKasHBAIOT, 4TO MOTYT CYIECTBOBATD
BCE IPOMEKYTOYHEE GOPMEL, ¢ OXHOI CTOPOHH, MEHy MILIMTOM W CIIO-
JaMH, XO0pOWI0 OKPUCTAJIMBOBAHHBIMEH, M C JAPYTOH — MOHTMOPHIIO-
anraMu. OGEMHO HTOT TEPMUH MCHONB3YeTCH IaA 0003HAYEHHS TOHKO-
JMCIEPCHBIX MUHEPAllOB, MMEINNX CTPYKTYPY H HOBeleHHe, OGIM3KIe
K MyCKOBHTY.

Toger, Mpc u I'pum [400 | npepmosxunn HasuBaTh WILINTOM TPy IOy 10A
Hepas0yXanmuX TIMHECTHX MHHEPAJXoB HOPOJ U OCAJIKOB.

TpuokTasjpuyecKkne THAPOCIIONE TEOPETHIECKH "MOTYT BOBHHUKHYTH
nyTeM THApPATAIHA Me;KCI0eBOTo TpocTpaHcTBa B OmormTax m duroromn-
rax. OpEaKo mcelefoBaHWs He 00HAPYRHIAH THAPOOMOTHTOR — aHAJO-
TOB THAPOMYCKOBHTa B TJIHHAX M JAPYIHX HOPOJax, TaK Kak 0OHYHO
npu rEppaTanui OMOTHTA BOSHHKAIT CMEMIAHHOCIONHEIE MUHEPAJIE BEp-
mukyanT — Omornr [99, 278]. «Tpuokrasgpuueckniiy anajor winura —
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[pPOAYKT pasiokeHHsa OmormTa — Buepshe Ot ommcan Yoxepom [510]
nousax Illoraangmu. Bpaymom [374] om Ge HaspaH NeJHKHATOM H IO
CYIMEeCTBY TaKike ABIAETCH THAPOGHOTHTOM, T. €. CMemaHHOCHOHBIM
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Puc. 3. Hoamopduay myckoaTa [500].

Kpy#HKN — HMOHE Mexxcioesoro Kt .
Bjexeme (a) Gensili Kpysok — HoH K, pacHONGHKEeHHIH MEKIY BEPXHHM IekcaroHOM (CHTOmHAL
Yepra) W HEMKHUM FexcaroHoM (OyHKTHD), SamTpUXoBaHHHM Kpyikok — Mom K*, pacnonoxen-
HEIl BHH3Y BEpXHEro rexcarosa. B Apyrax cxemax Kpymed 0, 1, 2 npexcrapinmor coboit Tpu mona
. K*, Hano)KeHHBIe ADYT HA ApYra Tak, 970 HOH () ABIAETCA HImHAM. 1M — CHMMeTpHA KpHCTaiia
. MOHOKJMHHAA, BCE CIOM HANOMEHH ONHHAKOBO; 2M, — BpalleHNe CI0eB, HaMEHAIOMWEecH oT 60
. no —60° 6H — cEMMeTpMA KpHCTALIA IeKcarOHajbHAA, BpamleHwe scerga --60°, 2M, — Bpa-
. meHde cloes, HaMeHmomeeca oT 4-120 mo —120°, 3T — cUMMETPHA KpHCTALIA TPHUIOHAJILHAML
BpanieEue Bcerga --120° 20 — cHMMeTpHA KpHCTalla oOprTopoMOMveckas, Bpamenue --180°

B cmopax pasimuaioT ABe KaTETOPHMH CTPYKTYPHHX Bapuanuii —
noantunsl [460] u ememanHocHoiiEEe oOpasoBanus. IlonmTnnEee Mo -
AMQUEATNH CII0J] BOSHAKAIT 61arofaps BO3MOKHOCTH PasIuYHOil opueH -
THPOBKM CHJIMKATHHIX CI0EE B KPHCTAJJIe; OHA MOryT OHITH pasBepHYTH
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oTHOCcHTeNbHO Apyr apyra Ha 120 mam 60°. BosEmkHOBeHHE TOTO HIM
HWHOTO TIOJMTHIA B3aBHCHT OT YCJIOBHI ofpasoBamus, 9HEPTeTHYECKOTO
COCTOSIHNA U XHMH3MAa CHCTeMH W MOJKeT OBITH MCIIOJIb30BAHO KaK TeHe-
THYeCKUil TPH3HAK.

IMomurnme mayuenn pus Myckosura Cumcom u Homepom [500], pas-
JAMYAIOMIME HOJATHOH [0 HAJO0KEHHIO CI0eB, XapaKkTep KOTOPOTO oIpe-
feJAeTCA CBHTOM Ha @/3 ClI0eB KHCIOPOJA B OKTA3[PHUECKOil CeTKe.
W3 mectn TeopeTHIECKH BOBMOKHEIX IOJIHTANOB (puc. 3) B npupoe GLIN
HaiiJieHbl 711 MycKoBHTa TOABKO wethipe: 1M, 2M 4, 2M, n 3T *.

HexoTopse aBTOpH Ipeamoiaraid, 9T0 B TPYIIe WUIHTOB 3TH BapHa-
I MOTYT UMeTh reHeTrmyeckoe sHaueHme: 2M; — merpuraEse m 1M —
HopooOpasoBasHHNe ruapocaogs. OgHako JIf TaKOTO YTBEDKIEHHA
TOKa HeT JI0CTATOYHHX NAaHHHX. YYATHBAfg BO3MOKHOCTH HAIHIHA MO-
JAMMOP(HEIX Bapuanmii y TEApociion u obmine cMeMAaHHOCIOMEEX 00pa-
sosaBmii, Muito [460] camran, yro cucreMaTHKa HTHX MHHEPAJOB OYEHB
crosxua u TpyAHEa. Ho oHa mossoxser ruyGike ocseTuTh Bompochl obpa-
30BAHUA CIIOIUCTHX MHHEDPAJOB B NPHPOJHHX YCIOBHAX.

Wnaut vasssaior ¢sesgecynimmy MunepaisoM. Ou oGpasyercs mpenMmy-
niecTeHHo B menounnx yeqaosmax (pH <C9,5), meitrpansanix m caabo-
KHCJBIX, HO BCETJa € JI0CTATOYHO OOJBIIMM COJIEp:RaHHEM Iexodeil,
ocoferno K*. Hak ayrurenHmii MuHepas oH o0pasyeTca B Kopax BhiBe-
TPHBAHNS KHCIHX H3BEP/KEHHHX H MeTaMOpuuecKux TOpoj B Hauajib-
HYIO0 CTa/[iI0 X PA3BHTHA, KOTJA BEHECEHO HEGOIBIIOe KOJWYECTBO IIe-
Joveil, B TIMHAX U TJHHICTOM IEMEHTEe PaBIHYHEIX OCAOYHEIX TOPOJ
a0OBIX yeaoBuit 00pasoBaHust, a TaKyie B IHAPOTEPMAIBHEIX YCIOBHAX.
Hak teppureHHHI MUHepaJ OH sBjsercs Haubojee THOHIHHM B MOP-
CKMX OTJOKeHHAX W BCTpeYaeTcs B NpuOpe/KHHX H B Iay00KOBOIHBIX
(anuaX, HO TPUCYTCTBYET TAK/Ke M B PASHHX (anuax KOHTHHEHTAIBHEIX
OTJIOKEeHNH.

Wonnur — raaBEBl  KOMIOHEHT OTIO/KEHHII XOJOJHOTO KiIMMaTa,
rje OH MMEeT He TONBKO TepPUTEeHHOe, HO U ayTHTeHHOoe MpPOMCX0KIeHHEe
KaK NPOJYKT MCTHPAHUA W HBMEHEHUs MUHEDAJOB MBBeP/KeHHHEIX H Me-
TaMOp(UUECKHX HOpPOJ| IPH ABIKEHNN JejHuKa. Vaaur pacupocrpanen
B pasHEX THOAX IOYE — MOASOJHCTHX, KAMTAHOBHIX, YePHOBEMHEIX;
CONOHIOBEX M APYTHX M MMeeT Kak ayTHTeHHOe, TAK U yHAcJej0BaHHOe
npoucxosierne” (or MatepuHckux mopox). O Mosker OmTH B mouBax
TIaBHBIM MM TO[YMHEHHEM TIHHHCTHIM MEHEDALOM.

Hexotopsie CTpyKTYpHBIE 0COOEHHOCTH WJIIHTOB, HPOABIAIONIIECH
HA PEeHTTeHOTPAMMAX, MOTYT OHTH HCIOJIbB0OBAHE JIAA YTOUHEHIS BOIPO-
cop crpaturpadum m dammancEOro amammsa. Tak, maupumep, Pomepo
u Cabarpe [486] ormeuator, uro pacmupenue orpaskenuii (001) Ba penT-
TeHOTpaMMaX MIHTOB 00yciaoBieHo HeOOJBIINM YHCIOM HPABHILHO
HaJIO;KeHHEX CJI0EB B KpHCTajie, T. €. HeOONbMON TOMMIHON KpHucTa-
JI0B, KOTOPYI MOKHO M8MepHuTh. ABTODH CpPaBEHBAJIN IMHPHHY TOJOC

* [[udpamu 0603HAYEHO TUCITO CJI0EB B DIEMEHTAPHOI Adeiike, OYKBOH — KpH-
crammueckas cucrema: M — momoxammHas, T — rpmxauaraa. Iudposoit magexc
y Oyxeu M ofo3mavaeT OfiHY W3 ABYX BoaMmommocTeir 2M.
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002 n 005 maamra ¢ MUPHHONE CcOCeJHMX IOJOC KPHCTAJJIOB KBapIa.
Hazeiii necaemoBanHsli o0pasen HaHOCHWICS Ha TpauK B BHjE TOYKH
koopmuaatamu e (002) u r=£:gg—g;
pasImuHLX Qammi pasHHX CTPATHIPAPUIECKHX TOPU3OHTOB 0CAZOTHBIX
tonmg n3 paiiona Amean-ne-Bern (Bocrounme [Impenen) okasammen ckon-
MeHTPUPOBAHHBEIMH B DasHHIX yTacTKaxX JHarpaMMEL.

- Toys u 'pum [506] B pesynsraTe craTHCTHYECKOTO aHANm3a Auppak-
TorpaMM (paknuil INIMHECTLHIX MHEHEPANOB OTIOKeHHIl cpejHero jesoHa
~ (nyamnoy) mrata Hewo-Mopk moayunin fanssie, HoKassBaionine paciupe-
- pue ouka 001 minura ¢ yseaudeHEeM paceTOSHIA HePEHOCA eT0 0T HCTOY-
HUKa cHOCAa. ABTOpH 00BACHAIT 9T0T (AKT yMEHBIIEHIEM pasMepa KpH-
CTAJLINTOB MHHEpaJa.

. Rauure6nap n Jlarym [433] mcnonpsoBanm oTHOmMeHHEe HHTENCHB-
- mocreit aumEmii 001/002 ma penTremorpaMMax Juisi pasiHYeHHs INIMHO-
~ 3eMHCTHIX M JKEeJIe3HCTHIX HJIATOB W OHEHKH NOJyYeHHHX NaHHLIX IPH
cTpaTHrpaduIecKkoM pacu/eHeHEH 0CAf0YHBIX TOAM U (anmajbHOM aHAa-
| Jmse DONEHOBHX omioykennit Boppene. OrHocurenbHas MHTEHCHBHOCTH

- orpaskennii (001), (002) u (003) wanuror pasHex 00pasion pasiniHA.
naTencasroCcTh (001)

uATeHCHBHOCTH ((02)
- B upegesax 0,9 m 15. Tpmum pasauvgaer THD TIMHOZEMHCTHI,
~ xorga [ 001/7 002 6amsko k 1, m swenesmersiii, xorga [ (002) caaboe

~ mum pasHo 0. B mocaepnem caysae A crpemurcesa k ©°. Ilpaktnyeckn A
~ MeHsaerca or 0 ;o ©0, M 9O MCHOJNB3YETCHA JUIA PENICHHA OTMeYeHHBIX
BHIIIE TEOJOTHYECKHX BOIPOCOE.

Hpome mnnmra, B OpHPOAHHX yCAOBHAX BCTPEYAOTCH THIPOMYCKO-
pur, Opamvamur (Na-mwaant) m raaykommt. mapomycrosur Hambosee
pacupocTpaHed B THAPOTEPMAIbHO-M3MEHEHHEIX HIOPOJaX W peske B KO-
pax BEBeTPHBAHHA M B CHJILHO CHIOAUCTHIX Tampax. [uppomyckosur
Kak Topojoo0pasyiomuii MuHepas B TJIMHAX BeTpedaercs pejpko. Hamm
ragpoMyckoBuT, caarapmuii dparmumo <<0,001 mm, Obur obHapy:ken
B Gedoit riwee 13 Kopsl BeBeTpusannsa B Cesepo-Bocrounom Hasaxcrame
[222, 06p. No 342] m B MopcRoil sReaTOBaTO-3eIEHOIl MeCUaHHCTOH H3Be-
ctrosucroil ramae D4 (Hoeropoackas o6a., Boposmucknii paiion, ¢. K-
goHKa, 00p. 349, cks. 4408). i

Bpamvannr (Na-winimt) ommcan Kak ayTureHHBII MEHEpPAJ B eJfHH-
CTBEHHOM MEeCTOHAXO:K/IEHIH, T/|e 0H BOBHHUK HOpH 9NUTEHe3e Ha IMOBEpX-

HOCTH HACITOCHHSA CJIAHIEB, NepeKpHBaonux oraoxsenns yris B Calles
du Sud (Asramsa) [363].

TnaykommTer mpejcrasaaror coboii mo xmmr{ecnomy COCTaBY PHAJL
MEHEepPaJoB, KpailHUME WieHaMH KOTOPOTO SBJISIOTCA CeJIaf0HuT — Hau-
GoJlee MarHesHAJBHBIH MUHEDAI — M CKOJHUT — AJOMHHUEBHIT TIayKo-
BuT. CTPYKTYpHHEE H KPHCTAJLINYECKHe 0COOEHHOCTH TIayKOHHTOB TIOJ-
po6uo paccmorpens E. II. Coromoroit [295]. Ilo erpykrype raaykoHHT
OTHOCHTCA K JUHOKTadApmueckmM ruppociniogaMm. O mMmeer Gomee cosep-
HICHHYIO CTPYKTYpY, ueM muur. Cpepm raaykoHutoB Hambolee cosep-
HNIEHHOH CTPYKTypoil Xapakrtepuayercsa cexagonT. OH BeTpedaeTcs

41

IIpm »arom ToukE oGpasmos

Beaejersue atoro 4 = HMEeT pasiinuHoe 3HAYCHHE



PeiKo H ABIAETCA MPOAYKTOM THAPOTEPMAJbHOTO CHHTE3a B OCHOBHBIX
U yJIBTPaoCHOBHHIX mopogax [b17].

Ky6osmu [437] o6mapyskna B aHJesuTax MHOIEHA, 3aleraioiiux Ha
TAHHECTHIX MEPredisix W NeCYaHAKAX WM aHESHTOBHX Tyjax, ayTHTeH-
HBlI TraykoHuT. I'JIayKOHNTOBEIT aHJESUT COCTONT B OCHOBHOM M3 ILIa-
ruokaasa-nabpagopa (50—60% mopomu) m raaykommra (15—20%).
I'mayronnr umeer Hempapmabayo gopMy BEeneHuii pasmepom 1—5 mm
B quamerpe. Ilo MEenmio aBTopa, Marma copepsana maoro H.0, m obpa-
30BaHHe IJayKOHHTa CBASHBAETCA C TpaHCBaNoOpH3anuell (IponapuBa-
HHEM), T. €. DPOHHKHOBEHHEM B MArMEl HJIH JaBH JIeTKOJeTyYHX
KOMIIOHEHTOB, & TaKyke PACTBOPEHHHX B JeTKoJeTydeil ase Ipyrux Kom-
nonenton [298]. Ilponece rparcBanopusanum oKaswBaeT oYeHb Tiayboroe
BOBJICHCTBNE HA BOSHHKAOIHE MarMaTHYeCKHE HOPOJHI: CHABHO CHH-
AKaeTcs TeMIEepaTypa KpHCTALIHSA MIE MaTMEL, HHTEPBAJI KPHCTaLIn3a A1
BHAYATEJNLHO PACHIHPAETCH, BIUIOTH JI0 THAPOTEPMAIBHBIX TeMIepaTyp.
IlyTeM HemocpencTBeHHOI KPUCTAJIM3ANNY W3 MarMB BOSHHKAoT IO-
POJALL € ONUAOTOM, XJOPHTOM, CEPUIMTOM, TIMHUCTHIME MEHEpaJaMm,
kapOonaramu, cyabdmpamn (nmpur), a nmpu Gojee BHICOKHX BHAUCHHAX
pH — raxike ¢ meommramn [298]. DTi mopojisl, B TOM umCle aHAE3UTOBLIE
TyQH ¢ TIayKOHHTOM, HasBaHH THmoMarMatutamm. TakmMm oOpasoM,
TIayKOHAT aHJE3HTOBHX Ty(QOB ABJIAETCA TMIOMATMATHYECKHM, BOZHHE-
UM, BePOATHO, NpPH HABKOTEMIEPATYPHEX TI'HAPOTEPMAIBHEIX VCJI0-
pusx (50—100° C).

Croaut, Tak e KaK M CeJaJOHUT, ABIACTCA pejkuM Munepamzom. On
6mn omucan H. CvymukoecknM [502] Kak karareseTmdyeckmii MmHepaJ
B TleMeHTe AMHEHCKHX IeCYaHWKOB B BHJE IPORHIKOB U BHIENEHHIl 10
NJI0CKOCTAM HacjHoeHWa mopopsl. I'maykommr — HambGomnee pacmpocrpa-
HEeHHBIT MAHepa 91oil rpynns. Muiio [460] oTMewaer, uTo TepMuH «raay-
KOHHT» MOKeT HMeThb J{BA CMEICJIOBHIX SHAYEHMS: TeoJoTHYeCKoe — XO-
POIIO M3RECTHHII Te0I0TaM MUHEPAJ B BHJE 3€JEHHX 3epeH B Pa3IHYHBIX
mopojax M MEHEepaJoTHueckoe — 3KeJe3HCTH CHIHMKaTHHEI MuHEepanx —
rOMEOTHII HIIIHTA.

Beper [377] mokasan, uTo usyueHHbe HM IVIAyKOHUTH HEOXHOPOXHEI
o0 MuHepaJdbHOMY coctaBy. OH BBRIIEJHI Cpejii HEX YeThIpe TPYIOBI.

Ileppasi rpymma cooTBeTcTByeT AHMOKTasgpmuecKoit cawpe I'pymepa,
HaspanHoil TraykoEnTOM. [IWKE oTpaskeHHiT OCTpEHE W CHMMETpPHYHLIE.
9ro mpaBmabHas crpykrtypa 1M.

Bropas rpympma takke MoHOMEHHEpanbHAs, HO DHKH CIIOAH HU3KHE
M JuCHMMMeTpHYHEe. AHAJIU3 YKasKBaeT Ha TO, YT0 9T0 cTPyKTypa 1Md
(macioenne MOHOKIHHHOe H Oecmopsmounoe — d).

Tperbsa rpynma mpepcrasisier coboil cMeaHHOCIOIMHBI MEHHepad,
B KOTOPOM MOHTMOPHJLIOHHT JIOBOJBHO OECHOPANOYHO HepecianBaercs
¢ mumroM (10A munepai).

Monruanm u Xayep [453] ycraroBmam, 9To B HCCIEJ0BAaHHEIX HMI
ofpasnax riayKOHHTOB KOJMYECTBO pasfyXaomuX CIOEB B CTPYKType
MHUHEpaja BO3pacTaeT ¢ M3MEHEHHeM BO3pacta INIaYKOHHTCOJepHaleil

nopojsl 0T KeMOpusA /10 COBPEMEHHOTO H Oj{HOBDPeMeHHO yOHIBaeT KOJH-
YeCTBO KAJHA.
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Yersepras rpynma TpefcTaBiaseT co0oif pasHEe CMecH MHHEPAJI0B
| WIJIETA, MOHTMODH/UIOHHTA, XJOPHTA H pe/ke CMemaHHOCIOITHEIX.
- C Touxn 3peHHs MUHEpPAIOTHIECKOIl MAHEDAIH TOILKO NEPBOil I BTO-
~ poii rpynm Moryr OmTH Ha3BAHH IIAYKOHMTOM.

T'maykonur spisercs IpemMyIecTBEHHO MOPCKEM obGpasosaHumeM
- (meabd, peske KOHTHHEHTAJBHEIN CKIIOH) H BOSHHKAET KAK XMMHYECKHIT
. 0CaJI0K M3 PACTBOPOB NPHIOHHEIX ¥ MIOBKIX BOJ HA TPAHUIE MEKIY OKIC-
. mATeNBHOH M BocctamosmTedbHOM cpegamu. Ilo mammmm JI. H. ®opmo-
- goBoit [327], umcrora (HaXHUMe WIH OTCYTCTBUE BKJIIOYEHMIT), pasMepsl
u dopMa sepeH IIaykoHUTa, accommanusa ¢ Gochopuramm m OeHTOHHOI
dayHOIl WBMEHMIOTCA B 3aBHCAMOCTH OT IOJIOKEHHA pasfeia OKMCIH-
TeIbHO-BOCCTAHOBHTEJABHOTO MOTEHIWANA B MOPCKOIl BOJEe: HaJ HOBEPX-
HOCTHI0 ocajka (OKpyrasle sepHa 0e3 TEPPHTeHHHX BKIOYEHHI), Ha
MOBEPXHOCTH ero (B BHJ@ MeMeHTA W BKIIOYEHMIT), HeMHOTO HuzKe ee (3a-
MOMHEHNE PAKOBUH, [EMEHTHEI I NATMEHTHBI IJIayKOHHT) ¥ HA HEKO-
. Topoii rayOnHe B ocajgke (nmrMeHTHBIE Iaaykounmt). Hoxebanms moao-
EHAA OKHCIUTEIbHO-BOCCTAHOBNTEABHOTO pPasjiena B MOPCKOii BOjie IpH-
BOJIAT K CMEIIEHMI0 B IOpojie pasHHEX POopM BEIJeJeHHS IIayKoHHTA.

Accommanmsa raaykonuTa ¢ gocopuraMu IPHBOIAT K BHEIBOAY O TOM,
9T0 TPUCYTCTBHE TIAYKOHHTOBHX OTIOKEHHH B paspese 0caJOTHON
TOJILH MOKET CIYKUTh OJHEM H3 KPHTEPHEB [UIA MOHCKOB MECTOPOK/e-
uril PochopuToR B JaHHOM paiioHe.

AyTurensslii raaykoHnT OGaarojaps oKpyTuoit opMe 3epeH Moiker
CPABHUTEIBHO JIETKO HePejBUTATLCA IO JHY BOJ0€Ma I110]i BIHAHHEM Te-
9eHHI U ocefaTh KaK TePPUTeHHEIH MAaTepHaka Cpejai PA3HEIX OCAJKOB.
I'maykoHHT ayTUTeHHHIT BCTpevaercs TIABHRIM 00pasoM B IeCYaHbIX,
TIMHECTEX, KapOOHATHHX W pejke KPeMHUCTHIX HOPOJaX; HepeoTioiKeH-
HEI TJIAYKOHHT CBA3AH IIaBHHEM 00pasoM ¢ necyansiMA mopojamm. B mo-
ciegame Tofasl obHapyskeHB Mopojanl, Gomee gwem na 50% caoseHHbIe
ITAYKOHATOM ¥ HASBAHHHE TJIAYKOHHTHTAME, 4 TAK/Ke IIIAYKOHHTOBHIE
rimasl (eM. ra. VIII). Mnaykonunr cessan raasusiM o6pasoM ¢ maatdop-
meaEBIMI opMamumaMm um ofpasyeTca B HepHOAH TpaHcrpeccwii. O
UMeeT 3eleHBIl [[BeT PAasHHIX OTTeHKOB, JKeJTO-3eJeHBIl H MOkeT OLITH
GecIBeTHEIM B 3aBHCHMOCTH OT COJeP/RaHUA OKMCIO0B jkejes3a i FIINHO3eMa .

JI. M. Topbymosa [81, 83] nupepmonaraer, uto Mo XUMHYIECKOMY CO-
CTaBY M COOTBETCTBEHHO ILBETY TIAYKOHATA MOKHO CY/JHTH 0 rayOwHe
ero obpasosanus B Oacceiine. B 0THOCHTeNbHO MEIKOBOJHBIX YCIOBHAX
MOpA BOBHHKAIT 0oJiee jKele3HMCTHe PAa3SHOCTH TEMHO-3eJ1eHOTO IBeTa
¥ B OTHOCHTeJIbHO TAyOOKOBOZHBIX — 0o0Jiee TIIMHO3EMHCTHIE — 3eJIeHO-
BaTO-/KEJNTOTO IBETa. JTO CBABAHO € PA3INYHON KOHIEHTpammeil OKme-
amos Al, Fe, K, Si u jpyrux B Ha[yIoOHHOH W HJI0BOI BOJE HA PA3JIHMIHEIX
rayouHax Mops.

[ToMuIMO MOPCKHX YCIOBHIl TIaYKOHHT MOMKeT BOBHHKATH B IPECHO-
BOJHEIX BOXOEMax, B KOpax BEIBETPHBAHHA, B THAPOTEPMAJbHBEIX yCI0-
Busx (cexajoHHT). ITH caydam, ofgHako, egunmans. Taw, Ilappm u Pusc
[475] o6Gmapymunm rIayKoHAT (¢rIAyKOHHTOBYIO CJIO/Y») B IPECHOBOJ-
oM osepe Maynr B Texace B BHjie MapPHKOB M NPOCI0IHKOB H B paccedn-
HOIl opMe B 3eJeHHEX MeCcKAaX, MIMHAX U JOJOMHATAX.
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TnaykommToBasg cnoja, ABIA0MAsACA OPOMEKYTOUHBIM 00pasoBa-
HHEeM Me;HIy TIayKOHHTOM M MyCKOBHTOM, Obina o6Hapy:xeHa Hemmepom
[431] B ocagounmx oTnOMENHAX MoppHCcoHCKOi dopMamum B Homxopajo.

M. I'. Oaguenxo w A. fI. Xarynnesa [102] ommcanm mHoBOOGpasosa-
HUA 3eJeHoro TIAYKOHUTA B 2J0BMM (JIpecre) HHTPYSHBHBIX IOPOJL
KOPOCTeHCKOTO KOMILIEKca B HmsKHeM TedeHuu p. Wpm (cmerema p. dme-
npa) ¥ B 3aJeTAINX HA DIOBHH HOMMEEHHX MECYaHO-TAMHHCTHX OTI0-
jReHnsAX. B 2I0BHH TIayKOHAT PABBUBACTCH 0 KATMEBEM I0JIeBEM IITa-
TaM, IIATHOKIARAM, AIATATY W JPYTUM MuHepajlaM, s3aMemas HX C He-
prdepun 3epeH U 0 TPeIIHHAM COAWHOCTH. ¥ CIOBHA HAXORIECHHES Tlay-
KOHATA B AJIIOBHAIBHHX OTIOMKEHUAX HEJOCTATOYHO SICHE; BO3MOKHO,
9TOT TIIAYKOHUT HePeoTHOHeH.

T'nayronutsl, ofpasopasmmecs mpu BmBerpmBaEmm, A. B. Rasa-
ko [138] mpemmosxun maswBaTh HeordaykoHmTamMm. IIpm oOpasosasmnm
BHE MOPCKHX YCJIOBHI PAasHOBHIHOCTH IJIayKOHHTA He MMEIOT THIITHO
TeJeBEIX KOHKpPEHMOHHEX HopM.

AyTUTeHHEI TIayKOHHT B HACTOANEe BPeMs ABIAETCH €TWHCTBEH-
HEIM MHHEPANoM 0CAJ0IHHX IOPOJ, HMCIOIL3YeMEM IIPH OIpe/eseHun
Boapacra oraoskennit K — Ar-merogom [258] B cBAsm ¢ xopomieil cox-
PAHHOCTBIO B MHHEpaJe pagmoreHHoro aprona. VeraskeHme OTHONIEHUS
Art%/K% npoucxour ToJABKO TP WPONECCax paspylieHus KPHCTaLInge-
CKOIl pelIeTky TIAYKOHHTA W ILIOXOM OT/IeJleHHu TeppureHHOTO MaTe-
pmana, cojep:ramero K (HanpuMep, molleshle IMNATH) OpH 0TMyIHBAHHOH.
HambGomee mapme:xEEE PesyIbTATH ONpefeleHNsA BO3PACTA PafHOIOTIHTE-
CKHEM MeTOJ0M OLITH IMONXyTeHE IO TAayKOHATAM H3 APEBHHEX OTI0/KeHHIi
OP/IOBUK W HIVKHON KeMOpmii).

Mepsoie mecaemonanust 8 CCCP ramn B 8ieKTPOHHEOM MHEPOCKOIE
[45, 46 ] morasamm, 9To THAPOCIIO/E MMEIOT HBOMETPHIHO-IIIACTUHYATYIO
U peske YAIMHEHHO-NIACTMHYATYI (opMy dacTui. bBemmo Bmckasamo
OpeAIoIoKeHe 0 TOM, UT0 YAIHHEHHas (opMa JYacTHI] XapaKTepHa s
ayTHTeHHOH THAPOCTIONH ¥, B YACTHOCTH, A IIAYKOHHTA; M30METpPHY-
HafA (opmMa BecTpedaeTcs TIAABHEIM 00pasoM y HepeoTio/KeHHBIX YaCTHIL
3TOT0 MuHepana. B manbpmeiimeMm u Apyrue McclegoBaTeNd BEICKAsald
AHANOTUYHOE MHEHWe 0 UPoHeXojeHEnu (GOpPME YaCTHUIl THAPOCII]
rameE u gpyrux mopon [141, 170, 171]. ¥ anupenno-nuacTHEHEYaTaA THIPO-
cutonia, no mapasM J[. 1. Horensemkosa [171], wame serpegaercs B mec-
YAHO-ANEeBPATOBHX TOPOJax.

MonTMOPHIIORNTOBASL TpyHHa

JlmoKTasmpuvecKas cepus: MOETMOPMILIOHNAT, GefiTeIuT, HOHTPOHHT,
BonxoHcKoHT (Cr — Fe-MOHTMODHINIOHHT); TPHOKTad/pHUECKAA CEPHA:
camount (Mg-morT™MopuanonmT), rexTopat (Li — Mg-MoRTMODHIIIOHHET),
coxount (Zn — Mg-MomTMopmiionnt), muMeant (Ni-MOHTMOPHILIOHHT),
MeMoHTHET (Cu-MOHTMOPHIIIOHAT).

B ramnmersix mopopax mopopoodpasynomuMy MAHepAaIaMu sBIAITCA
TIaBHEM 006pasoM [MOKTas[pHUecKUe TIWHOBEMHCTHIE H KeJeBHCTHIil
MOHTMOPUIIOHUTH. TpPHOKTAdpHUECKNe PABHOBHIHOCTH MOHTMODPHJIIIO-
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HUTOB HABJIAITCA FHAPOTEPMaJIbHBIMH MIAHEpaJaM#i H oﬁpaaym’rca TaKKe

' B I0YBAX W KOpPAX BRIBETPUBAHHA (CATIOHHUT).

Munepan guokTasgpmueckoii cepum GeiijeannT joaroe speMs O
HeJ0CTATOYHO YeTKO onpejienen. Ilepporavansro on Ouli OpejyiosKen Jd

ofo3HaveHHA MuHepaJga TINHHCTHEIX OTOPOYeK PY/AHBIX KU B PYy/JHHUKE

Beitnens, Romopamo [441]. Kpome toro, Geiiennnr GuT ommcam Kak
NPOAYKT H3MEHEHUA NEeoJUTOR, BYJKAaHAYEeCKOT0 CTeKJIa M Kak MHHEepal,
o0pasyomuil CIaHIE U TAMHOMOAO0HEE MACCH B HEROTOPHX OEHTOHH-
tax [441].

OtcyTeTBHE YeTKOH KPHCTANIOXHMAYECK Ol M IMATHOCTHYECKOM Xapak-

. TePHCTHKH MHHepana Oeiijienanra NPUBEIo K TOMY, 9T0 B HEKOTOPBIX CIy-

gasax k OeiifennuTy orHoCHIN Ge3 JOCTATOYHEIX OCHOBAHMII KAK MITHEPAJIE,
TAK W CMecH TJIMHUCTHX MUHEPAJIOB B TOHKHX (pakIuAX IJIMH IO JIaH-
HEIM XHMHYECKMX W (QUBHKO-XHMIYECKHX HCCJeI0BaHHI — IOoBeJeHHe
IpH HarpeBaHHWM, ONTHYECKHE CBOHCTBA M AP.

Muorme reomorm [47, 77, 221, 402, 412, 5151 moaTeepanam peajib-
HOCTh CYMECTBOBAHHA B HPHPOAHBIX yciaoBuax Gefifennmra Kak Kpaii-
Hero wieHa GeillenTHT-MOHTMOPIIIIOHITOBOII CEPHHE HAa OCHOBAHHH Jig-
TaJbHBIX CTPYKTYPHHX M (HBHKO-XUMHYECKUX HCCIENOBAHMIT MHHEpaJja
n3 Bask-Il;xer pynauka » Homopamo.

Ilpm ero ompejenernn. HeoOGX0uMO YUNTHBATE Ciejyiomue ocoben-
HocTH MuHepada. beitjlesint xapaxktepusyercs HUSKHM cojlepKaHHeM
Mg u Fe m orHOCHTEIBHO Gonnmnym saMemenneM Si va Al, Grarogaps gemy
Gonee 50% sapsa CHIMKATHOTO CJIOA B HEM ONpeNlelsieTca TeTpadapude-
CKUMIE 3aMeIeHHAME (Y MOHTMOPHIIOHHTA cooTBeTcTBeHHO Menbie 50 %).

Jlas ycranosienns GeiijlelinTa B OCajIOYHEIX TJHHAX CJeyeT IPoO-
BOJUTL TH[aTeNbHOe mayuenme (paxmum < 0,001 mm wmopoast ¢ obsasa-
TeJIBHEIM PEHTTeHOCTPYKTYPHEIM aHaiaudoM, (pakium, HaCHIEHHOM
Li (3 u. Li-pacrsop) u marperoii o remuepatypsi 100, 150, 200 1 300° C.
B oartux ycmosusax MoHTMOpMIIOHHT CiKEMaeTcs HeoGpaTEMo M TepAer
cnocobHOCT, pasbyxarh IpH HACHIIEHWM INIMIEpHHOM, a Oeiijenint
pas6yxaer o 17,7 A. Ilompo6uo aTor Bompoc paccMotpen B paborax
Fpun-Rexmm [402, 403], Voiipa u I'pur-Keamm [515].

MoBTMOPH/IOHETH Kak MW TIHAPOCIIONE ABISIOTCH TPeXCIOMHEIME
MEHEpAJaMH I COCTOAT H3 Yepe/(0BaHMA CHJAMKATHHX ciaoes Te — Oc —
Te, pasjeleHHBIX MEKCIOEBHME IPOMEKYTKAMHE, 3AN0JHEHHEIME 00MeH-
HEIMI KATHOHAMA U MoJekyaaMu Boxsl. CHIuKaTHRe cjaou uMeioT cialbbiil
OTPHIATENLHRKI 3PS, KOTOPEIl KOMIEHCAPYETCH MeHCI0eBHIMI KaTHO-
Hamu. Cmisl cBssu MesRay ciaosMmm ciabbie, BCIeICTBHE 4ero MOHT-
MopmoEAT obmazaer Gombmoil obmenHOM cmocobHocTHI0  pasGyxaer.

Paccrosane Messay CHIMKATHBIMH CIOSAMH CTPYKTYDhl H3MeHAETCH
B BABHCEMOCTH OT IPHPOJH KOMIEHCHDPYIOIIEr0 KAaTHOHA, CTEIEHH TH/-
paranun MEUHepaja ¥ HOJ BIMAHHEM OPTaHMYeCKHX Molekys. B mpmpoj-
HOM COCTOSHHH MOHTMOPIJIJIOHHT COAEP/KHT OJWH WJIH JIBA CJOS BOJKI
B MEJKCJI0€BOM IPOCTPAHCTBE M J1aeT pemeTky ¢ dgyy, PaBHEM 12 mim
15 A.

B saBmcmmocTm or xapakTepa oGpaborTkm MaTepmaja (IpONHTHBA-
HUA OpPraHWYECKUMM COEJWHEHHAMH, HAUPEBAHHA WJIN HACHIIEHHS
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pasIHIHEIMA KATHOHAMH) DPACCTOSHHE MEMKAY CHAMKATHEIMH CHOAMME
CTPYKTYPH MOHTMOpmIonnTa Hamersercs or 10 o 20 A, uwro sBasercs
OHHEM U3 KDPATEpPHEB HIPH AHATHOCTAKE MHHEpAla B CMeCHX.

MouT™MopmiaoERTH obpasyloTes B menodHoil cpege, Goratoil ocHo-
paHHAMH, ocoberno Mg, c pH = 7 — 8,5 upn orcyrcreum saMeTHHX Ko-
AM9eCTB KAXHA, KOTOPHIL CHOCOOCTBYET BOSHUKHOBEHWIO TH/POCIIOJN.
[Ipm BHBETPHBAHWM OCHOBHHIX IIOpoX, cojepmamux muoro Mg m Ca,
B CYXOM I MHOIyCyXOM YMEpPeHHOM WM TeIVIOM KinMaTe CO3JAnTCH
ocobeHHO OIaronpuATHEE yCI0BUA 115 00pasoBaHEA MOHTMOPHIZIORATOR.

Pasnmunoe comep:xamme B pacrsopax Ca, Mg, Al, Fe oupepmeaser
BOSHHKHOBEHHE PA3JIHYHEX MOHTMODPHJIOHHTOB JH- M TPHOKTadpHde-
CKOTO pANIOB.

CurAaTes MOHTMOPHJIIOHHTA MJET B MOPCKOIl cpefie myTeM 3aMemeHUs
eN0), THAPOCIAIA W APYTHX MUHEPAI0B NPH BOBAEHCTBHH IIEIOTHHIX
pPacTBOPOB Ha OKPY/KAWIIe MHHEDPATH, B 'HPOTEPMATbHHX yCIOBHAX,
mouBax (YepHo3eMax, cepo3eMax, COJOHIAX), B BOJOEMAaX ApPHIHOIO
KIMMATA W IPH BEIBTPHBAHUN M3BEPIKEHHBIX I METAMODPIYECKIX IOPOI.
Ha kumcnsix mopoziax (IerMaTHTax, FPAEYANTAX , AUOPHATAX) MOHTMO PHILILO-
HAT BO3HHKAET IPH yMepeHHOM u ciaboM JpeHaske.

MoBTMOPHIIZIOHAT YaCTO BOBHHKAET 3a CYET PAB3JI0KEHHA HemI0BOTO
MaTepHaia B PAsHEIX YCJIOBHX, HO IJIABHEIM 00pasoM B Mope; IpH 3TOM
Hepeko 00pasynTes MONHEE IJIACTH TJINH, HA3HEBAEMEX OEHTOHHTAMIE.
{Ipm msmemeHum memia B MOHTMOPHILIOHHT BECBOOOsKmaeTca Goabiioe
gonmuectso Si0,, Koropsil Hepegko crocoOCTEYeT OKPEMHEHUIO BMeNia-
fomux OeHTOBRHTE MOpOJ.

I ycraHOBAEHHA XapaKTepa MCXOIHOTO MaTepmala, 3a CYeT KOTo-
poro o0paszoBaauch MOHTMOPHJIMOHHTH, Ymeep [511] mpegmoskui me-
[I0JIB30BATH HACHMIEHNe uccieiyeMoro obpasma momamu K. Meroj ocro-
BaH HA pasHOH CHOCOGHOCTH MOHTMOPHIIOHUTOB, 00DA30BABIIHXCH IO
CAIOUCTOMY ¥ HECHIJUCTOMY MaTepmany (memel, CHJIMKATH), HOTJIO-
mats K*. Pemerka MOHTMOPHJIOHATOB, 00pasoBaBIINXCA IO CJIOJIAM,
cKUMaeTCA 10 meppmunmx pasmepoB ~10 A Gaaronaps macxenopammio
BEICOKOTO CJIO€BOI'0 3apsfa, B TO BPeMs KaK pellerTka MeINIOBHX COKpa-
maercs MakcmMyM g0 12 A. Ilpm sToM cleayeT mMeTh B BHAY TO, 9TO
xapakTep cMmemeHus orpaskenus 001 MoHTMopmATOHHTOB mocie obpa-
6orku KOH cymecrsenno 3aBmeur ot BiaskaocTH ofpasna IpH CheMEe
[48%, U T0JIy9aeMble JaHEbe TPeOyIT MpPOBepKH ¢ YIeTOM BIAKHOCTH.

JA XapaKTePHCTHKHN Cpefikl o06pasoBanms MOHTMOPWILIOHWTOBEIX
[IHH MORHO HCIIOJIB30BATH MEJKCJIOEBHE KATHOHKI, €CJH B IOCTCEeNMeH-
TAMOHHBIE CTAMM PA3BHTHA MOPOAH HE IpeTepuean CyIecTBeHHHX
BropuIHEX maMenenmii. Hanpumep, mpucyrcrsue Na u Ca B moTomeHnHOM -

KoMIIeKce cBHeTenbeTByeT 06 ofpasoBamuii MOHTMODHIIJIOHHTA B HaH-
~ Gonee menosEnx ycaopuax [288]. Ilpu ormyumsanmmm ¢paxmmii rameam-
CTHX MAUHEDaJOoB TINIMH pasinyius B KOMIUIeKce 00MeHHHX KATHOHOB CTH-
paworcsa; Oodee WONHBIE JaHHEE O COCTABE IOTJIONEHHKX KATHOHOB
MOFKHO IOJIYYHTH OpPH aHAAH3e JudpakTorpaMm npamIn(GoBaHHKEX HoBEp-
XHOCTell MOHTMOPH/UIOHHTOBHX TIIHHHCTHX mopox [51]
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Bepuuxyanrosaa rpynna

Juoxrasgpuueckne [(A)(Al — Fe)] B  TPHOKTAdIPHIECKHE

[Mg(Mg, Fe)] BepMmkyants.

BepMukysuTH mDoCTpOeHH M3 TPEXCHOMHEX CHJIMKATHHX CIOEB,
4epPeyIOIMHXCA CO CHOAME MOJeKyJd BOAW | Karmomos Mg?t m Ca?,

W UMEI0T BEHCOKYI0 o0Menmyio cuocoOHocTs Ginaropaps OonbmoMy cioe-
- poMy sapany, Gamskomy K ciogaHoMy [369, 456, 511]. Cease memmy
. CHOSIMA BePMUKYJIMTA M@Hee CHIBbHAS, YeM B CIIJAX ¥ XIOpPHTAX, HO
- Oosee sHaumTenbHasi, ueM y MoHTMopmwiionmToB. Poit m Pomo [490]

PaccMaTpPUBAKT BEPMHUKYJIHT Kak X0poiio pacnpncrannnaonamﬁ MOHT-

. mopuanonutr. Yusep [512] cumTaer BepMukyauT rpy6osepHHCTHM MOHT-

MOPHIIIOHUTOM.

Bepmurynure kpynuaex pasmepos (>>0,001 mwm) o6pasyiorcs npn
BHBeTPHBAHHA OHOTHTOB 1 (HIOTOINTOBR M, BOBMOJKHO, B HHSKOTeMIepa-
TYPHBIX THAPOTEPMAalbHEX yeaoBuax. ToHKoAHcOepcHHe (TIHHUCTHIE)
BePMEKYJUTH BIepBHe ObUIN ycTaHOBJeHH B mousax ([446] m mosjmee
JPYTHMHE HCCIEI0BATEeNsIME) KaK MPOAYKTH [AareHesa ¥ HBMPHEHHUA CJII0J
U XJIOPHTOB, B KOpaX BHBETPHBAHHA, CORPEMPHHHX OCajkaX H 0caji0d-
HHX mopojax [459], ocoGenuo B ornosenusx conennx jgarya. Ilocue
HACHINEHUSA KajJmeM M BHCYUIMBAHWA BepMHKyauT obpasyer OmoTmTO-
nopobuyio crpykrypy [360]. DBumormr mouB Jerxko wusMeHseTcs B
pepmurynnT [466] wepea mpoMexyTounylo crajuio THapobHOTHTA, ABIA=
HNYI0CSA CMeMIaHHOCIOMHERM MUHepanoM tana GmoruT-sepMukyant. Iloj-
pobHOe mccnexopanme atoro unpouecca nposegeso 0. C. JpaxomoBEM
[100].

BepMukyanTte mous, INIMH M COBPeMEHHBHIX OCAJKOB MOryT OHTH AB-
¥ TPUOKTAas3APHYECKUMH B HPOTHBONOIO/KHOCTH BEPMUKYJIHTAM KpPyIHEIX
pasMepoB, KOTOpPHE OTHOCATCA K TpHOKTasapudeckomy rtumy. llmoxTa-
9/[pHIECKHe BePMMKYJIINTH BCTPEYAIOTCSA PeJIKO W MByYeHH 09eHL IIIIOXO0.

Onpepenenne BepMHKYJIUTOB I0YB M OCAJOYHHIX OTIO/KEHHI 4acTO
ECTpeYaeT 3aTPy/HEHHA, TAK KaK 9T0T TepMUH 00beUHALT MHOIOYHCIeH=
HEE IOPOMeRYTOUHBIe 00pPa30BaHHA MKy PABIHYHBIMH CJOMCTHIMH MH-
HepajJaMH, y KOTOPHIX CBfSh Me/Jy CHJIHMKATHHME closMmu tnoa Te —
Oc¢c — Te cnabaa m KoTopse XapaKTepu3yloTcs GecumopsA/I0YHEIM Hacaoe
uneM. BepMmKyIHTH JeTKO OUmpefeNsiOTCA TOJBKO B CJaydae IpHCYT-
cTBuA B BHe demyek Kpynuux pasmepos (>0,01 mm). Tomxopmenmepe-
HEE@ BePMHKYJINTH 001amaior cmocofHocThi0 pasfyxaTh TpH HAaCHIIeHUN
ITANEPHEOM (33 HCKIOYeHuneM Mg-BepMEKYJIHTOB) aHAJIOTHYHO MOHT<
MOPHJIJIOHHTAM 1 OBICTPO PETHAPATHPYIOTCSA IOCHe NPOKAIMBAHHSA, 9TO
MO3BOJIAET ONPEJieJATh UX KaK XJopuTthl. B Hacrosmee BpeMsa He cylDe-
CTBYeT YHHBEPCAJbHOH METOIMKM [if HAeHTHOHKAIHN BEPMHKYJIHMTOB
raua [278], mamGosee Haje/KHEIE pPe3yJBTATH [aeT MCCJeOBaHHWE pas-
Oyxamma ¢parnuii, Hacsnuesaux Mg, mpm ofpaboTke MX IiulepHHOM,
Pemerka Mg-BepMHKY/JIMTOB HIPUPOJHKIX M MCKYCCTBEHHHIX He pacHIu-
pseTca B peayabprare taxoil oBpaborkm. J[asa oramumsa BepPMHKYIHTOB
0T XJ0puToB HeobxoamMo HaGmomaTh sa mosenenmenm 14 A-Gazambmoro
OTpasKeHMA y HarpeToro o6pasia, YINTEHBAA BOSMOKHOCTh PerHpaTalluy,
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Xnopurosas rpynmna

Hambosee m3aBecTHHL M XOPOUIO M3YYEHHl XJOPHTH TPUOKTAIpPHIE-
ckme (Mg, Fe); omm obpasyiotca riaBHEIM 06PasoM B THAPOTEPMAIBHBIX
YCIOBHAX.

XI0puTHL COCTOAT M3 TaJABKOMOAOOHBIX HO CTPYKTYpPE CHIIMKATHBIX
CJI0EB, MEHJIy KOTOPHIMH PacHoJoikeHbl Opycnronogobuse caoum. Memmy
OTHMU CJHOSIMH CBA3b OYEHBb CHJIBHAS, OHA MEIIAET NPOHNKHOBEHHI
B CTPYKTYPY MHHEpAJIA Uy#I6IX MOHOB 1 MoJerya Bogu. Iloatomy xiro-
PHTHL YCTOHYHBEL II0 OTHOIIEHHIO K BO3/ECTBHIO OPraHNYecKHX MOJERYJI
u He o0IasalT crocodbHOCTHI0 OOMEHNBATEL KATHOHEI.

Bpyeurononobusiit cioit MoskeT OLITh HEIMOJHBIM, HPEPHBHCTHIM —
B BHJIE 0YATOB ME/K/Y CHIMKATHEIMU CIOAME; B HTOM CJIydYae CHIBI CBAZK
MEJENY CHIHKATHEIMH CIOAME HEI0CTATOMHEL [JIA TOTO, YTOOBI IPEIsAT-
CTBOBATH HPOHHKHOBEHHI) B CTPYKTYPY APYTHX MOHOB W BEIIECTB, Ha-
OpuMep TJIHKOJMA. JTH 00pasoBaHHA HA3BAHBL IICEBIOXJIODHTAME, WIK
pasfyxaonuMm, TaK KAk UX 0a3albHHE PACCTOAHHA PACIIMPAIOTCH
TOC/e HACKIIEHNA ranmepnaoM. TepMHH «MHIPOXIOPATEY YIOTPEOIAIN
M. . T'uus6ypr u U. A. Pyrasmmuaukosa [77] pns oGosmauenns rujgpa-
TAPOBAHHBIX NPH BEBETPHBAHHH XJIOPHTOB,

ITo pammeim A. II. Adamacsesa [12], rugpoxaopuTsl mpepcTaBIA0T
coboil cMemaHHOCIOHHEE 00pasoBaHWA, COCTOANINE M3 BHIMIETOYEHHBIX
B PasHoil CTEIeHH XJIODPHTOBHIX IMAKETOB, H, IO-BHANMOMY, aHAJOTHIHBL
pasdyxaiomum XJIOPHTAM. ;

Kpome tpuorransgpmueckux oOHADY/KEHH HOKTADAPHYECKUE XJO-
purst [372]. Onn 00B1YHO TOHKOAMCHEPCHEI, BCTPEYAIOTCS PEIKO W TIaB-
HEIM 06pazoM B INIMHUCTHIX TOPOJAX W KOpPAX BHIBETPHBAHHA H peske
B IHAPOTePMAJLHEIX 00pasoBammax. [lMOKTapgpHIecKne XITOPUTHL MOJI-
po6ro ommcamm Miommepom [467], masBasmum HX cygomrTamMm, JTOT TEp-
MHEH BOme] B Kiaccupmeanmio ¢uidocminmkaros, opodpennyio Memmy-
HADOAHON MUHepaJormieckoit acconmanmeii (taGr. 1a m 16; [452]).

Copnepseanne FeO, Fe,0,, MgO u Al,0, B ocafounsix Xx1opurax Koje-
6reTes B IMMPOKMX IIpefiesiaXx B 3aBHCHMOCTH OT YCIOBHIl 00pasoBaHUs.
B orTnoskeHEAX TyMHIHOrO KJIMMATA Pa3BUTH TVIABHEIM 00pazoM Marxe:
3MATHHO-}KEJE3HCTEHE M JReJE3HCTHE XJODPHTH (MIAMOBHTHI), B CYXOM
KauMaTe — MarHesmaiabHbie XxJgopurei, Mutepecno ormernts [291], wro
KOJMYEcTBO KpeMuma B Terpasipax (Siry) BjepkuBaercs oOHYHO Ha
O[HOM YDOBHE ¥ XJOpuTOB Oim3kux yciaosuit oOpasopamma. Tax,
B THAPOTEPMAJBHEX XJOPHTAX XPYCTAJCHOCHHX RHI Ha ¥ pane, Kas-
rase, B AIbnax KoiamgecTno atoMoB (Sipy) B aleMeHTapHON AYelike moYTH
OMEHAKOBO ® papHO 2,58—2,62. Amajoruunoe sipienue Habmaogaercs
B CHHT€HETHYHEIX XJTOPHUTAX MOPCKMX GOKCHTOHOCHEIX OTITO/KEHMI ¥ paa,
Tumana, Hasrasa u gpyrux, rge Sipy cocrapaser 2,16—2,00; ato mosker
CAY/KATH TOMCKOBHIM NPH3HAKOM HA OOKCHTHL

AyTHreHHBIH XJIOPHT B TJIHHAX MOKeT GHTH XOPOLIO OKPHCTAJIH30-
paH. JlerpuTHENL XJ0PUT 0ORYHO AErPAAUPOBAH I JIaeT HA PEHTTeHOT paM-
Max INWPOKHE W MeHee MHOTOYMCICHHEE OTpakeHusA (MOJ00HO MILIATaM)
[0 CPABHEHHWIO ¢ MyCKOBHTOM. Yem Goipine HaMEHEH XJIOPHUT, 9eM MEHLINe
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CTENEeHb ero KPUCTATINIHOCTH, TEM JIerde OH PACTBOPAETCA B KHCIOTAX
n paspymaercs upnm sarpesammn. Ilayape [479] mokasax, gro yeroitum-
BOCTEL XJOPHTOB B ocajikax Yesammkeroro sammsa B Mapmienme Boapa-
¢TACT 10 OTHONIEHHI) K HAPEBAHHIO C YBEJIHMYEHHEM COJNEHOCTH BOJIH.

Cmemannocoiibie MAHEPAIbL

CXO0/icTBO CTPYKTYDP TPEXCIOMHBIX CHOMCTHIX CHJIMKATOB OIIpefeser
BOSMORHOCTE COSHAHHA B IPHPOJHBIX YCJIOBHAX TaKuX o0pasosaHmii,
B CTPYKTYpe KOTOPHIX YepegyioTcs CHIMKATHEE CIOM PABHOTO THHA. JTi
o0pasopanusA HA3BaHE cMemaHuocHoiHbME [444]. Bmepesie onm oGma-
pyenst ['pynepom [417] npu maygennu ruipobHOTHTOB, KOTOPHE 0KAasa-
JIHCH CJO/KEHHBIMI TIEPECTaUBAHEEM OHOTMTOBEIX M BEPMHKYINTOBEIX
CJI0eB.

B macrosmee BpemMs ycTaHOBIEHO INMPOKOE PACHPOCTPAHEHME CMe-
MAHHOCTOHHEX MHHEPAJOB B IMOYBZX, KOPAX BRIBETPUBAHUA, THPOTED-
MAaJBHHX 00Pa30BAHNAX, B COBPEMEHHEIX 0CAJIKAX W B PABIMTHEIX 0CA0Y-
HEIX mopojgax, ocoberno B rammax [163, 444, 460, 512].

Mag ¥0su [447] ommcas Tpn BOSMOKHBIX THIIA MEPeCIaMBAHEA CHIH-
RATHBIX CJIOEB, YePeyIOIMHXCs M0 ONpeaeJeHHOMY BAKOHY: MPaBUILHEI,
CAydaitHBI (HeyIopAZoYeHNbI, HempaBWIbHBIL) I ¢ BHIICIEHHEM TOMO-
PeHHBIX 30H B KpHcTamTax ogmoro suga. Iocaennuil Tun HegocTaTowHo
A3YYIEH. ,

Cuddep [496] cunraer, aro mpegmockIIROIL st 00pa30BAHEA CMEIIAH-
HOCJIOIHEIX CTPYKTY] IIyTeM HAJO:KeHUSA PYT HA IPYTa PasiHIHEIX CI0eB
ABJIAETCA HPHCYTCTBHE B PACTBOPAX PABHLIX CPEI dIAEMEHTADHEIX CJI0EB
CIIOMCTHIX CHIHKATOB. '

Hamnbosee pacmpocrpameno mepecjaumBanue JBYX THIIOB CIOEB, pee
rpex wan gersipex [508]. Boasmoit mATEpEC mpecTaBIIsLeT RiIaccuura-

~muA caomereix cmaukarton I'. A, Hosanesa m 10. C. Jlpakomosa [148],

B KOTOPOil MBBECTHHIE M TEOPETHUCCKH BOBMOJKHEIE CMEIIAHHOCIOIHLIO
MHHEDPAIhl PACCMOTPEHH B CTPYKTYPHOH B3aMMOCBASH C 3JIEMEHTAPHBIMI
(He CMEmIAHHOCTOWHEIMM) CJHOMCTEIMM CHJIMKATAMH.

YnopagodeHEHHEe (IPAaBUJABHEE CMEIMaHHO-
CAOMHEBE MHHE]D aJ bl Jerko OIPEIeaUME M0 Hepuojy mOBTOpe-
HUA COCTABHBIX 3JIeMeHTOB. Hamwii cioil cOCTOMT M3 JABYX CMEKHBIX
Apyr ¢ apyrom tumos, ofpasyommx mociaegosarenbHocts AB, AB, AB.
Yueno cil0eB Ra;k[A0r0 THIA PABHO IOJIOBHHE UHCIA BCEX CJI0RB KPH-
cramna. Ilepecrausanme cioes cocrasiger 50% . Beun ompenenens: jisa
THIIA TAKWX IPABHIALHO CMEIIAHHOCIONHEIX MHHEPAIIOB: PEKTOPHT (CJIM0-
ma — B) [368] mmm anmesapmur [372, 375] = woppemcur (X — M)
[443] (rada. 2).

HenpasumiapHBEe cCMemMaHHOCIOHNHKNE CTPYK-
Ty P B IPEACTABIAIOT c000i GecmopAmoYHOe HAJIOKeHUE APYT Ha Apyra
CJI0eB [BYX mHIH Oosibime THIOB BJoab ocH c¢. [lepmopmanocTn mo ocu ¢
Her. Mcrmaase MEHEPAIE OTCYTCTBYIOT, TAK KAK B TOM IepecIauBaHIH
HeT TpexMepHOil pemIeTKH.
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Tabauya 2
3Havennsn Teopernyecknx H HaGmoneHHRIX oTpamennii (001) paa mectTn

BO3MOKHBIX CMEIIAHHOCHTOHHBIX cTpYKTYp 1/1 [444]
Teopermieckne HaGmonennsie Jarepa-
CTPYKTYPH TYPHEE
I r ar | 550° i r BT | 550° |MCTOYHHKR
(10—14X) 24 24 24 24 T el - — [380]
Anmesapaur
(10—14M) 24—25 28—29|27—28| 20 | 2462f — | 265 | 19,24| [372]
Pexropur
(10—14B) 24—25 |24—25(27—28| 20 25 — | 265 | 19.5 [368]
Hoppencar
(14X—14M) | 28—29| 32 3 24 29 = 31 24 [443]
(14X—14B) 28 28 |34(?)| 24 | 294 | 32 | B [359]
(14M—14B) 28 32 |36(?)| 20 = = = o

* II—npupoasit; I'—riunepun; 9T'—STHASHr INKOIb.

MoskHO pasIuvaTh ABa CAYYas ACCOMMALUII CMEIIAHRHOCAONHEX MUHE-
paJioB B IOpOJeE.

1. BecmopsAmok TONTBKO B CTPOEHHH MHHepaJa. Bce TacTHIE cMeInan-
HOCJIOIHOTO MIHEPaJIa MOX0:KH ApyT HA Apyra. OHm 00pasoBaHH CIOAMK
aeyx tumoB A u B, HaXoKeHHHIX Apyr Ha gpyra B Gecmopsmke, OMHHAKO-
BOM /IS BCCX, M XAPaKTEPH3YIOTCA ONpEeJICHeHHEM KOJIHIECTBeHHEIM CO-
nepanuneM & (B %) caoes B mepeciaausanuu. Econ o = 0, npucyrersyor
toapko uactunsl THma A, Ecam o = 1, npucyTeTByIoT TOJBKO 9aCTHILI
muna B; npm o> 0 1 <1 npuCyTCTBYIOT YaCTHIE ¢ ONpPEJeTeHHEIM CO-
oTHOMIeHNeM caoes Thma B u A.

2. BecmopAmok cymecTByeT B YACTHIE H B mopoje. YacTumsl cMeman-
HOCIOHHBIX MHHEPAJOB B MOPOJE PasimYaioTcs Me;KILy co00il 0 Koum-
YeCTBEHHOMY COJIEP/KAHMIO THHOB cJoeB. Moryr OmThH pasHpie ciaydam
pacmpejielleHusa TAKHX YACTHI[ B MOPOJE:

a) HaOOp KPHCTANJIMTOB IPEJCTABIEH BCEBO3MOKHBIMYU 3HAYEHUAMIE ¢,
qHCJI0 TACTHI[ TO ;Ke, 49T0 H ;

6) pacmpejeneHme TUCTA YACTHI, KAK (PYHKINK ¢ cJaeqyeT KPUBOI pac-
[peJeJieHuss ¢ OJHUM MaKCHMYMOM; 9TO yKa3nBaeT Ha To, 4T0 (oabimee
ymello YacTHil objajgaer OIm3KmM o

B) Goapmas YacTh YacTHI o0pasoBaHA OJ[HHAM THIOM CJIOEB, UHCJIO
JACTHI[ PACTET WM YMEHBIIAETCH OJHOBPEMEHHO C Ci.

CMernaHHOCHONHbIEe MUHEpPANLl He ABIAIOTCA HATOKeHHEM IPOCTHIX
MHHEPAJOB, TAK KAK IIPH YepPeJOoBAHAN Pa3HOI'0 THIA CHINKATHHX CIO0EB
TepseTcs MPefCcTaBJIeHne 0 IPOCTHX MHUHEepaJbHHX Buaax. Tax, mampm-
Mep, B IepPecJTalBAHHM MW/JHTOBHIX M MOHTMODIIJIOHHTOBHIX CJ0eB
TOJBKO CMHUYHEE CJOM MOTYT GHITH MM HAJHTOBBIMH, MM MOHTMOPHI-
JOHWTOBEIMH, [[PyIHe ke OMHOBPeMeHHO OyayT OpHHAJIeKAaTh H HILIUTY,
H MOHTMOPILUIIOHATY, 9T0 AKTHYECKH HEBO3MOJKHO, TAK KaK XHMIIeCKMi
cocrap oboumx MmpepasoB, 0OMEHHEIE KATHOHE U 3aPAJAB CHANKATHEIX
cJ0eB pasHpie. JTH cJom He OyayT HE Tem, HE ApyrmM Buaom. B mpa-
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BHJIBHOM ke TepeciaampaEmd 1/, aMrakoil cioil He Momker OHITH OTOMIE-
CTBJIEH ¢ KAKAM-BEUOYAb OTHEJLHBIM MUHEPAaJIOM.

Benymyo poas B OmpefedeHHHM O0COOEHHOCTEH CMemaHHOCIORHEIX
BUJIOB MIPAaeT MEKCI0€B0e MPOCTPAHCTEO, B YaCTHOCTH WX TOBEIEHHE
00 OTHONIEHHI0 K DPEHTTeHOBCKAM JydaM. :

Tark Kak mapaMeTpsl ¢ u b 9THX MWHEDAJOB HPUMEPHO PABHLI I
PABIHYHEX BHUJI0B CMAIMaHHOCJIOHHEIX o0pasopasmii, TO 3HAYCHWE ¢
[mam, toumee, paccrosmme, pasmenaomee ape mirockoct: (001)] Gymer
TJABHEIM KPHUTEDPHEM A MX pPACHO3HABAHMHS.

HoMemnrmrarTypa cMemaHHOCIORHEHKNX MHHEDpA-
10 B. Yacro cMemaHHOCTIOMAEIT BAJ ¢ PACCTOAHIAME BYX THIIOB, OHH
W3 KOTOPHIX Bejer cebda Kak WIJNT, APYroil KAK MOHTMOPIIIOHHT, Ha3ki-
BAETCA WIIMT-MOHTMOPHIOHUTOM, MM HA060pOT (B 3aBUCHMOCTH OT KO-
JAHYECTBEHHOTO COJEP/KaHHA CJ0eB pasHOro Ttima). B jeiicteuTennh-
HOCTH jKe HHM W/JINT HACTOANIMI, HN MOHTMODPW/IJIOHNT HE CYIIECTHYIOT.

Jloxra [444], mexona us pemenns, npuasaroro ITogroMuTeToM I'pyInEl
rauu B Jonagone [374], mpepnaraer caegyoniyio HOMEHRIATYPY CMeIaH-
HOCJIOWHEX MWHEDAJIOB. Y CTaHOBIEHHEE B HACTOAIMIEE BPEMSA CMEIIAHHO-
CJOMHBIE BHAE MIPECTABIAIT co00il ImepeciamBaHEme IIPEHMYyI[eCTBEHHO
TpexcIofiHKX cmimkaTHEX cixoes. Xora Bpuagim o M'nnnepn [371] omm-
CaJ; CMEemAHHYI0 CTPYKTYpy KaomuHuT — xjaopur (7—14X), HO arm
MAHEDAJH PeJIKH W cOMHHTeNbHN [444].

Cpefu TpexcHofHEX CHIMNKATHBIX CJI0EB MOMKHO BHJIEIUTH YETHpe
THIIA, PasdnvalomIUXCcs IO IOBEJEHHI0 B DEHTTEHOBCKMX Iydax (¢ coOT-
BETCTBYIOIHEM 0003HAYEHHEM THIIOB):

1) MeskciIoeBoe MPOCTPAHCTBO YCTOHYMBO M He pearmpyer Ha obpa-
GoTRY TIHKOIEM W Ha Harpesamme, paer paccrogmme B 10A — 10;

2) MEJKCI0eBOe MPOCTPAHCTBO yeToiiumBo, maer paccrosmme B 14A,
cxopHoe ¢ XJgopuronhiM, — 14X;

3) Me/KCI0eBOe MPOCTPAHCTBO YBEJMIABAETCA IOJ JleHCTBHEM TJIuIe-
PHHA M YMEHBINAGTCA OT HATpeBAHUSA, AaBas paccroamme B 14 A, ama-

"IOTHYHOE MOHTMOpPHIIOHNTOBOMY, — 14 M;

4) MeskciIoeBoe MPOCTPAHCTBO YCTOMYABO B TJINIEPHHE, HO yMEHBb-
maercA mpH HATpEeBaHHHE, faBas paccrosmme B 14A, amamormumoe mep-
MEEyIHTOBOMY, — 14B. )

Cion B 12 A MOHTMOPHITOHHTOBEE HE YUHTHBAOTCA, TAK KaK OHH
Beerja Moryr GuTh BoccTamoBienn 10 14A myrem katmommoro ofMena.
Crnonm Tuma pasfyxaloimero XJOpPHTA HE AOJ:AKHEL GONBIIe yIUTHBATHCA,
TaK KAK 9TH CIOH caMi Imo ce(e HempaBWIBHLIE, pasdyXxamme ompene-
ngerca pederTaMm GPYCHTOBOTO CJIOA. 3

Coderannd IO J{Ba 3THX YeTHPEX THIOB CJI0eB Jal0T IecTh BapHAIHil
HpaBUIBHO cMemanHocaoiHkx (/) Bumgos, ofpasoBaunnx croamum Te —
Oc — Te: (10 —14X); (10—14M); (10—14B); (14C—14M); (14C—14B);
(14M—14B). W3 stux mecTn Bapmanumii Tpu, o0HAPY/KEeHHBIE B IIpHpoOJe,
OOJYyIHJIH choenmalbHEe HasBaEma (cm. Tabm. 2).

B caywae mpasuapHOM mepeMesKaeMOCTH BEIe !/, HET HEOOXOAUMOCTI
JlaBATH HA3BAHUE KajKA0MY OLIpe/ieJIeHHOMY COOTHOINEHIIO OJHUX H TEX 7Ke
cioes. Hassanme Bujia, cojiepsKamero Te ske clIou, ABIAGTCH W HasBaHHEM
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rpynme. Taxkmm oGpasoM, MOKHO TOBOPHTH O MHHEPAJAX TIPYIIIE!
KOPPeHCHTA: KOPPeHCHT ?/, KoppeHcHT... n T. A. Ho B mpupoje Koppen-
cursl %/, m napyrume moka He o0HApY;KEHHL.

Henpasuabuo cMemaHHOCTIOMHEE BU/H IIOXO0 MOIAIOTCH OIpejieie-
HUIO, II09TOMY MM HE CJC[YeT aBaTh CHeI[HAJbLHEE HASBAHUSA (AJVIITHT,
aleBapauT, canraput u 1. /1.) Coxpanas cucreMy, mpeiosxkenuyio B Jlon-
JI0OHEe, MOMCHO JaBaTh Te ;ke 0003HAYEHHA, UTO U J{IA OPABHIBHO CMEINaH-
HOCTOIHBX, K KOTOPHIM HAJ0 TOINBKO J00aBUTH:

12 — cuoit, pasfyxalommii B TIMIOEDHHE W YMEHBIIAIOIWHCA IPI
HarpesaHum, kak y M B 12 A;

14p — cuoit, pasGyxaomuil B TIHK0JE, HO YCTONIMBEIL IpH Harpe-
BAHUA, KaK B pas0yxamoiieM XJI0pure.

Taxr, manpuMmep, «x10puT — caogay ciaegyer nucath (10—14X); nsa
THIA CJIOEB, PA3HENHHEHHKX YePTOil, HAO 8aKI0IATh B ckoOKm. [las Go-
Jiee TOUHOTO OIpeJeJeHHs ClIefyeT YKashBATL 3HAYEHNE ¢ M IPOIEHT
nepeciransaana 14C » 10.

A. T. Hoccoserast [163, c. 170] maer rraccudmranmio cMemanmo-
CIHOHHBIX 00pAa30BAHMIT BOAMOJKHEIX M BCTPEYEHHBIX B HPUPOIHBIX ¥CJI0-
puax. Ona pasjeiasier X Ha JU- M TPHOKTAdAPHAIECKHE TPYIIIEL U CPeIi
HHX — YNMOpAJ0YeHARE U Heymopsajgodennsie THOH. [lepsiie mmeor cie-
I(HaJbHbIE HA3BAHHA — CAHTAPHT, KOPPEHCHT, & JIeBAPAHT, TOCYHHT
(pextopur He ynommuaercs). Heymopspouennne runn ofosaagaioresa co-
yeTaHWeM HA3BAHWI MUHEPAJOB, M3 THIIOB CJI0ER KOTOPHX IOCTPOEH
CMEITaHHOCJ0MHRI MUHEpal.

Hrrepecunt mpusogmmsie A. I'. HoccoBekoil mammHBIe 0 TeHesmce cMme-
magHocaA0iinEX MuEepanoB. Oum ofpasyloTcA B mOYBaX, OPH JHATEHE3e
U DIHTEeHEe3e OCAJ0YHLIX IOPOL M B THJIPOTEePMAIBHEX ycaoBHAX. Jloka
[444] cumraer cmemamnHOCHOMHBE MIHEPAJLI CBHJICTEJIAMH IPOIECCOB
IpeofpasoBAHNA TEPPUTEHHEX TJIMHUCTEIX MIHEPAIOB B PABHBIX YOIO-
BUAX, 9T0 GyAeT paccMoTpeHo B pasfelne O TIeHe3uce INIMHHCTHIX MUHE-
pajios.

IameiropeknToBas rpymma

Mamsiropernr, cemmomar [444]

B ary rpynmy Bxomar Bonokmucteie Bojgnse Al — Mg cmnurarHuie
MHHEDPAJIBl ¢ JIeHTOTHOil eTpykrypoii; maasroperur (II) Gomee rammose-
mucThiii 1 cemmonnr (C) Gosee MarEe3smaTbHBIA — WIEHH TPYIIIIL.

ITansropcKkuT U cenmMoANT OIHSKHE M0 XMMHYECKOMY COCTAaBY H BOJIOK-
HHCTOH (opMe HWacrHiy K HEKOTOPHM MOHTMODMJUIOHHTAM, HAmpEMep
rekroputy. Maprus-Busanpau n Kano-Pyus [455] npuanny aroro cxopn-
cTBA 00BACHAIOT T€M, 9TO MAIHTOPCKAT H CEMHONHT ABIANTCH IPOMEKY-
TOUYHHIME WICHAMH MEKAY JW- ¥ TPHOKTARAPHIECKHIMI MHHEDATaMH, Tak
KaK OKTasjipumdecKHe mMosunuu B crpykrype Il m C saHATH He NOIHOCTEHIO
(®/s), xar B camommTe, W He Ha %/,, KAK B [UOKTA3IPHICCKHX MHHEpaIax.

B cnomcrsix cmamkarax gsa TeTpasigpHYeCKHX H ONUMH OKTasjpude-
ckuit cionm obpasyior maker Te—Oc—Te ¢ HempepHIBHEIM pacmpocrpa-
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HEeHHeM BO BCe CTOPOHE; B BOJTOKHACTHIX MIHEDATAX ATH MAKeTH BETAHYTEH
B BHJE Y3KHX JIEHT.

WNamenenne naacTHHEIATOI (JOPMEI TACTHI] MEHEPANIOB Ha BOJAOKHHCTYIO
HPOMCXOAUT TOrJA, KOT/IA THCI0 BAKAHCHII B OKTAIPHICCKOM CJIO@ IPO-
TPECCHBHO YBeJIMYNBaercA. VsMeHeHHe 0T CeNHOJIATA K HAJBITOPCKUTY
MPOMCXOMUT TaK, YT00B! JOMYCTHTH He 00Iee OHON BAKAHCHH Ha CTPYK-
TYypHOEe BOJIOKHO M Ha !/, aieMeHTapHON AYEHKH, Tak KaK dTH ITYCTOTH
B OKTad[PHYCCKOM II0JIO;KEHHN PAcIpeneIeHs He GeCcHopAI0YH0, HO CHM-
MEeTPHTHO.

Yem Goxaplie 9nciio BAKAHTHEIX OKTAdPHYCCKHX IOJOKEHHIl, TEM
MEeHBIIe HpOTAKeHHOCTE 0KTasjipuueckoro cios. [lone Bapmamuii » ancae
BAKAHTHEIX 0KTad(PUIECKNX IIOJ0KeHII HA CTPYRTYPHOE BOJOKHO G0IBIIe
B CEIMOJUTE, YeM B MAJHTOPCKATE, BEPOATHO BCJIEJICTBHE HOJbIIeiT BeIm-
YHHE BOJXOKHA B IepBoM mMmaepane. Ilamwropexur m cemmonur ciabo co-
NPOTHBAAIOTCA  MBMEHeHHI0O MW He o0pasylor AerpajampoBaHHBIX
dopm.

ITanBropeKUTLL M CONMOMUTE KaK ayTATeHHLIe MIHEPAsl 00pasyioTes
B IEI0IHOM cpefie, Goraroil karmonamm, ocobernno Mg, B apuaHOM I mON Y-
APH/HOM KJIUMAaTe: B M0YBaX, 0COOEHHO COMOHIOBHIX, MOPCKHEX H COJEHO-
BOfHEIX (03epa, JaryHel) Oacceilmax, B Kopax BmBerpusanmst [259]
u rEgporepManbHHX skmirax [365].

9TV MUHEPAJIEL B 0CAOYHEIX TOJNINAX TATOTET K KapOOHATHEIM OTJIO0-
JREHENAM: TLIIHTOPCKAT (Oojee TINMHO3EMHCTEHI) — K M3BECTKOBHCTHIM
i cemuoiur (Gosee MArHE3WAJNBHEI) — NPEAMYMECTBEHHO K JI0JOMHTO-
sam  [269, 270].

Kax reppurenuasie murepans I1 m C BeTpevaioTes B MOPCKHEX I JIPYTHX
OTJIO}KeHUAX HE TONBKO ApPUAHBIX, HO M CMEKHEX obOIacTeil TYMHIHOTO
wimmata. MecroHaxosaenua CEIMMONIMTa B KOPe BHIBETPHBAHHA MPUYpPO-
4eHH TJIABHLIM 00pasoM K CepueHTHHHTaM.

IlanmropeknT BeTpeyaeTcs B BHe TOHKHX IUIEHOK, HAJETOB M IIPO-
CJIO@B 110 TPeI{HHAM, Ha MOBEePXHOCTAX HACI OSHUSA MOPOJ[ I HA 0T/ BHEIX
muHepanax (rmmce, kapGomarax U Jpyrux) B ¢jopMe TBePAEIX U INIOTHHIX
Mace, CJI0eB TJAHH (MOIHOCTH OT HECKOJBKHX MHIJINMETPOB 10 2 M)
I paccesHHBIX KPHCTAIIOB, B KAYeCTBE IPUMECH K MOHTMOPIIIIIOHATOBEIM
(B wacTHOCTH OEHTOHMTOBEIM) B APYTHM TIHHAM, N3BECTHARKAM, MEPTeJISIM.
(CBoeofGpasasie mansropekuToBsie BRIYennsa omucans C. M. I0cynoBoit
u B. JI. Bacossim [353] B rammmecro-mecuaHBIX OTIOKEHHAX HEOreHA
8 [0smmo-TammuKekoi genpeccnn.

Cenmonut BeTpedaercs B Bijle npuMecH B kKapGoHATHLIX I KapOoHATHO-
TIHHACTHX MOPojiaXx B JopMe PHXJIHX IHOPOMKOBHAHKIX Macc, CKOPIYIO-
BATHIX CTSZKEHHI 0 1 cM, Jememer NIacTHHYATOTO CTPOSHHS, JHA3
H MaJIOMOIMHEIX TIPOCI0eB BOCKOBU/INEIX TJIHH CPE/IH JOTOMATOBLIX HOPOJ;
MHOTZ& CeNHOJNUT ACCOMEHPYETCA CO CTAKEHHAMHE W HPOCIOAMH BTOPHY-
HHIX KpeMueiil. WaTepecHse qannse 06 yeaoBuax 06pasoBanna MEHEPAIOB
MaIET0PCKATOBOM Irpymms uMelores B padorax M. A. Pareesa [269, 270],
JTwoka [444], Muiio [460] m ppyrux.
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3. TEHE3HC *

IIponecest hopMEpPOBAHNASA IIHHUCTHIX MEHEPATIOB M0YB, KOP BEIBETPH-
BAHMS, COBPEMPHHEIX OCA[KOB M OCAJI0YHHIX MOPOJ] M3yYaad MHOTHE
mceaefoBarenn B mocaeaume 15 mer rak B Comercxom Cowse, Tak m 3a
py0esxom. 3a aror mepmoj ocymectsireH psy paGor mo: 1) cmaTesy ram-
HECTHX MUHEPAJ0B, 0CODEHHO HPH HUBKHX TeMIepaTypax u JaBIeHHN
[381, 496]; 2) paspaborke MeTo0B MOATOTOBKE TiHMH K anmammay [448];
3) paspaborke MeTOJ[OB JeTAJBHHIX CTPYKTYDHBIX M HJIEKTPOHHOMHAKPO-
CKOIMYECKHX MCCJE[0BaHWIl TamEMCTHX Mmmepanos [87, 123, 278];
4) MUHepaJoTHH INIMHECTHX HOPOJ PasiMdHoro MPOMCX0:KICHHS; 5) pe-
THOHAJBHHIM Te0JOrMYeCKHEM HMCCIe0BAHNAM KOp BhIBeTpHMBaHusA (riaaB-
aeM obpasoM B CCCP), coBpeMeHHEIX 0CafKOB H JPEBHHX TIMHHCTHIX
OTJIOKEeH M. :

Ilonyuennse HOBLe [JAaHHHEE IO3BOIHIHE CAeNaTh pPAJ 0000IeHMmil
0 TeHesHce TIHHACTEX MAHEPAIOB B pasnodanmanbsHEX THIAX COBPEMEH-
HEIX 0CagKkoB U JpeBHHEX ocagounsx mopoyn [48, 166, 217, 270, 406, 408,
40, 430, 444, 458, 460, 468, 509].

M. A. Pareer [270] npm pacemorpenny coBpeMEeHHEIX MpPeCTaBICHMI
0 IeHe3nCe IVIHHUCTHIX MUHEDAJIOB MePednciser TP OCHOBHEE TeHeTnde-
CKIIe KOHIENIWH: XeMOTeHHO-0CafoYHyI0 ceguMentanuonnyo (Mumiio,
ITaGaeBa, CenmpoB), mmarenermdeckyo (I'pmum, [layape, Burymosa, Koc-
coBckad) n ajmorureHnyo (Parees, Crpaxos, Yusep). Comepxanne mpej-
CTaBJIeHHUII IepPeTMCIeHHEIX aBropoB uaaoxeHo M. A. PareeBsiM HeTouHO,
W BHEJINEHNWE TPeX KOHOENIMIl IIPecTaBIAETCH MCKYCCTBeHHHIM. Bems
HUKTO HEKOrJAa He OTPHIax Toro (akra, 9To OTPOMHEE MACCHl CHOCHMOTO
¢ ofiracreil cHOCA MIMHMECTOTO MarepHaia MMEOT TepPHTeHHOe IPOHCX0-
JRIeHNe; U HIKTO He oTprnaer, B ToM yucae u cam M. A. Pareer, uTo Kpome
yHacaefoBanuA 0oXbIIOe sHAYEHWE, a MHOT/A H IpeBaIupyIONEee, MOTYT
mMeTh npeodpaszoBaHusa NIMHUCTHX MOHEPAIOR M0 OYTH IepeHoca, cejiu-
MEHTAIMN W IPH JHAreHese.

Mos&HO ¢ yBEPEHHOCTHIO TeIeph YTBEP/KIATH, 9TO PA3HOTIACHS II0
BOIPOCY O NPOMCXOMKEHAN TIMHHCTHX MHHEPAI0B, 3aKII0YaBIIAECHT
B TepeomeHKe OJHUMH HMCCIe[0BATENAMA POJH MeXAHWYECKOr0 pasHOoCcA
[IAHACTHX MEHEPAIOB, 00pA30BABIIAXCA B 00JACTH CHOCA, APYTAMI —
ayTHreHe3a Ha MecTe OTJOMKeHHA, HAYAHAIOT IIOCTeNeHHO HCYe3aTh.

Ha ocHoBamAM MHOTOYMCIEHHLIX HOBHIX /JAHHEIX IOCTENEHHO YTOY-
HAETCsl BHICKA3aHHOE DAHee MHOTHMHI WCCJIE/[0BATENAMI MHEHHe O TOM,
4T0 TIMHUCTEE MAHEPAJL! TIAMH U JPYTHX OCAX0YHEIX MOPO/ AMEIOT ABOii-
CTBEHHOE NPOHCXOM/ICHAE: AJIOTHIeHHOE (JIeTPHUTHOE), YKAa3HBAMIIee
HA TO, 9TO dTH MAHEPAJLl B OCHOBHOM BOZHUKJIN BHE 00XacTH OTIO/KEHAA
H OBUIH OPHHECeHE B JaHHEI BOMOEM MeXAHHIECKH, H AyTATeHHOE, CBH/e-
TeNRCTBYIOMEe 00 X BOSHUKIHOBeHNN WM HW3MEHCHWH IPH MepeHoce,
OpE u mocae orioskeHHA ocajka [48]. Hommuectsemmoe cooTHomeHue
ATHX TPYNON TIHHMCTEX MHHEDPAJTOB MOKeT OHTH PasHbiM B PABAAYHHIX
TeHETHYECKUX THIAX IJIHH,

* B ocmosuoMm mo JIKy [444] m Mmito [460].
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HanGonee oGocHoBaHHAA KOHIENIWA, CYMMHPYIOIAA COBPEMEHHHE
TpeJcTaBIeHnsA 0 TeHe3NCe TIMANCTHIX MHHEPAJT0B, pasBuTa (paHIys-
cknMu uccaegoBaresnamu [444, 460]. HonkperasiM MaTepmaioM [iist pente-
HHA 9T0i 3aJa90 ABMJINCH PErHOHANBHbIE HCCJIEOBANNA CaMUX aBTOPOB
B 00J1aCTH Te0JOrMH M MUHEPAJIOrHH TIINH PasiIHYHEIX OCAJ0YHLIX TOJI,
pasBuThix Ha Teppuropun Opanmum u CesepHoii Agpurn, ocoGeHHO OT-
TO/KEeHHI MepMH M TpHaca. DBEur yureHm Takke OrpOMHBI MarepHaJ 1o
H3YUCHHI0O TIMHHCTHX Mumepanos nmods Opasmum m JpyrEX CTpaH u
TAMHUCTHX oTHoKkenuii (coBpemenunix m apesunmx) B CIHA, Anmramm,
AP, ®PI' u ppyrux crpanax H pafoTsl 0 CHHTESY INIMHHCTHIX MUHE-
PAaJIoB.

Jlroka m Mmiio pasnamgaior Tpm oyt (OPMEPOBAHAA TIHHACTHIX MHHE-
pajioB B rajpocdepe: ymacaepoBanue, mpeodpasoBanme U HoBOOOpasoBa-
Hie, KOTOPHEe OUpPeleNA0TCHA CAeAYIONMUMHE HPONEcCaMi H3MEHeHHA THX
MHHEepPAJI0B B BOAHOI cpejile — MeXaHHYeCKHM IIEDEHOCOM, Jerpajammeir,
arpaganmeii ¥ CHHTE30M.

YuacaejoBauue (CHHOHMMEL — AJIOTHTEHHOE, alIOXTOHHOE, JeTPHT-
HOe, TePPHUIEHHOE IPOMCXO/KJEHHe) — BTO BOSHUKHOBEHUE TIHHUCTHIX
MHUHEPAlIoB INIMH U APYTUX HOPOJ B Peaylbrare MeXaHHUYeCKOTo Iepeme-
mennus us objxacTum cHoca, TZIP OHW BOBHMKIMW, J0 MECTA CEJHMEHTAIMMN.
YHacaeoBaHHEe MIHEPAJIL MOTYT COXPAHHTHECA B OCAjlke M B AalbHEIi-
1meM B mopojie Ge3 CYMECTBEHHOT0 M3MEHEHHA CO BPeMEHH OCaKIeHHs
BCJIGJICTBHE CBOPH YCTOMYMBOCTH B Cpeje OCAMKACHHA H JaJbHEIIIero
CYNIecTBOBAHUA.

Komnuiexe ynacieoBannbiX IIHHUCTHIX MEHEPAJIOB 0CA/I0YHBIX OPOJL
MOsKeT OHTE moKasareaeMm: 1) cocTaBa IIIMHACTOTO BeIIECTBA MATEPHHCKIX
IOpOJi, KOP BEIBETPUBAHUA I I0YB 00JACTH CHOCA; 2) HANPABIEHHOCTH
(XuMHBMa) NTponeccoB BEIBETPHBAHNA HA CYIIe H COOTBETCTBEHHO KIAMATa;
J) XapakTepa BOSHHEINIEX TPH CeJNMEHTANHA AacCONUAmmil (cmeceil)
IVIHHUCTHIX MHHEDAJOB B pesydbTaTe NePeMeMHBAHWA MaTepHajia NpH
TPAHCHOPTHPOBKE H OTJI0KEHHH (CTemenb GecIopAf0THOCTH, TMOTHMITHEe-

J paJIbHOCTH). B arux cmecax pasMephbl KPUCTAJNJIOB NIHHUCTRIX MATIEPAJOB,

CTEeIleHb COBEPIIEHcTBa OPMBI KPUCTAIOB M HX CTPYKTYD 00KYHO YMEH b-
maloresa or Oepera K menTpy GacceiHnos.

Yem Gosee pasnopojHbI MaTepHaj HNPHHOCHTCA H3 00JacTH cHoOCA
C PasHHX ee yYacTKOB, TeM (ojee OTIYETIHBO HPOABIAKTCA IMOIHMHHE-
PAJIBHOCTE COCTABA INIMHHECTOTO BEIIECTBA, PASHOPA3MEPHOCTH M HECOBep-
meHcTBo Gopmel yacTun Muaepanos gparoma << 0,001 MM, a Taxsxe comyT-
CTBYIOIIAX MHHEDAJN0B TAMKENNX M Jerkux ¢gparmuii mopo.

Mexanmgecknii mepeHoc COUPOBOKAAETCA H3MEHEHMAMH TIIMHHCTHIX
MHHEPATOB B peayinbrare (H3HIECKOT0 BOSMEICTBHA 0T CTOSKHOBEHWI
JACTHI APYT ¢ APYLOM H ¢ JPYTHMH MEHEDAJAMH CYCIEH3Hil, IPH 8TOM
OPOHCXOJAT, KAK yyKe TOBOPHIOCH, PaclielVIenne 10 cIaiiiocTH KpHcTai-
J0B, CKANKIBAHME HA TPAHAX, YTOHEHHE II0 KPagM YacTHI[, PasIaMbIBaHue
H yMeHbmeHue pasMmepoB. OTHOBPEMEHHO MOKET IPOHCXOJATE CMEMEnne
CI0eB B CTPYKTYpe MHHEpala, HHOIJA ¢ Pa3BOPOTOM OJHOIl 9acTH Kpu-
CTAJIJIA 110 OTHOIIEHHIO K APYToil, H BOBHNKHOBEHHE MEKIY HUMH HOBEIX
YCTOIYMBEIX coveTanmil caoes. Brime onmcano BO3MOKHOE BIHAHHE
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MeXaHUYECKOTO BO3IEHCTBHA IIPH IIEPEHOCEe HA M3MEHEeHHe CTPYKTYpPH
raommumta [53].

Hapymernsa OpE mepeHoce CHOCOGCTBYIOT YCHIEHHID XHMHIECKOTO
BO3ENCTBUA CPeIE Ha TACTHIH TINHHECTHX MHHEPATIOB BILUIOTH 0 IOJI-
HOTO0 MX paspyIIeHnsa, HAOpPEMep IPHE Nepexojie W3 KHCIHX B IIeI0YHEEe
BOOEL W HaoGopor; 370 HAOIIOAAN0CH B CIlydae H3MEHEHUA MPHHECeHHILIX
KaoJIWHHATA, MIJATA I IPYTAX MAHEPAJoB B MopcKoM Gacceitme [51, 512].

YuaciemoBanme — 5TO IJIABHHI AKTOD B CO3HU/AHUE OTPOMHKIX MAace
ISEHACTOTO BEIECTBA 0CAAOYHEIX IOPOJ(, HO OHO HEe BCEI/[A IPH/AeT IiIH-
HaM HX XapaKTepHLIi 00JHK.

IIpeoGpaszoBanme (TpamcopManusa WIM IpeBpameHme) — 3T0 Iepe-
X0JT OIHIX MIMHHCTEX MIHEPAN0B B IPYTHE IOCPEACTBOM HORHOTO o6MeHa
MERITY ME;KCIIOeBLIM IIPOCTPAHCTBOM MHUHEpala W CPefoil, ¢ ofHoil cTo-
POHBI, W MeKIY MEJKCI0EeBHIM MPOCTPAHCTBOM M CHJIMKATHEIM CJI0EM
MAmepasra — ¢ JAPYroif, ¢ COXPAHEHWeM HCXOJHOTO THIA CTPYKTYDH

—Oc¢ mium Te—Oc¢—Te. Hanbosee qacTsle I qyTme A3yIeHHLe CAyIan
npeofpasoBanmil OTHOCATCS K TPeXcIoHHnM MuHeparaM. OCHOBHEI® IIPH-
MepH H3MEeHEHHWs MUHepanon ciaegyiomume [460]:

Buorut :_* XJIOPHT

Buorur T cepumuT
Buotur > BepMEKYaur (TpH)
Xunopar " BepMOKYJIHUT (Tpi)
BepMuEyInT - MOHTMOPHILIOHHAT (TpPH)
Xamopur =~ pepMuKyanT ()
Xaopur - cMemapHOCTOHENN X—B
Hiimr =7 cmemanrochoiaeii M1—B
Wanur 7~ BepMuryant (zm)
BepMuKyanT (Au) -2 cMemaHHOCH0MHE B—M
BepMHEYIAT T—~ MOHTMOpPHI-
JOHAT
WanET 772 MOHTMODPHIJIOHAT
Waamr = xiopur

Bo Bcex cayzasx MoryT HAOIIOJATHCH PABHEE NPOMEKYTOUHEIE CMe-
MARHOCHOMHBE MAHEPAJIH, HATPAMED B peakOui GHOTHET—TIHADPOGHOTHT —
BePMUK YJIHAT.

Menee m3y4eHH IpPeBPAMIEHHAS ABYXCIONHHX MmHepanoB. MasecTHw
CJIe/[Y IOMIHe:

KaoauHAT COBEpPIIEHHON CTPYKTYPH T—~ KaoauHHET Gecnops-
IIOYHKEIH 110 OCH b
HaoauHuT cOBepIIeHHOH CTPYKTYpPHl T TallyasnT
Tangyasur 2 KaoJuHAT GeclopA(OYHLIL 1m0 ocH b

PeansnocTs npeBpameHnnii [BYXCIOHHEX MAHEPAOB B TPeXCJIOMHbIE,
HalpuMep HIIAT — KAOIWHUT WU IIaMO3HT — XJODHT, IIOKA He JoKa-
aana. Ho mepexoy mamosura (0eprhbepmEa) B XJIOPHT HPOHCXOAUT IPH
nmarenese [460] m, BoamosxHo, Kararemese.

[IpeoGpaszoBaEnsa 3aKkI04aTCsd B Iepepacupe/ieleHHd U H3MeHeHHH
UMciia W MPHPOIEL MEKCI0eBhIX, TeTPa- U 0KTas/[pUIeCKAX HOHOB B CTPYK-
Type MHHepajxa, 9T0 OPUBOJUT K H3MeHeHHAM BHfa MuHepama. Tawxas

a6



TpaHCHOPMAAA MOKET HPOMCXOAHTH B X000 sTam IBOJIONUN [IHHH-
CTHIX MHHEPANOB B rugpocdepe Bo BpeMs BbIBeTPUBAlNsA, B NOYBAX TPH
celHMEHTOTEHe3e, jHaremese, Kararemese, BIUIOTH 70 MeTamopdmama.

Hopoo6paszoBanme — 5T0 BOAHHKHOBeHHE (CHHTE3) HOBOI'O MHUHEpaya
M3 HOHOB PACTBOPOB B KOPaX BHBETPHBAHMSA U OacceilHax cejMMeHTAIAN
B XHMHYECKH aKTHBHOIL cpefie, 4To ocofeHHO gacTo HabJa0OaeTcs B nepe-
CHIMEHHBIX BOJAX MOpPCKHX OacceilHoB (3almBax, JaryHax).

K norooGpasoBanuAM OTHOCATCHA THAPAPTHINIAT, KAOJWHUT, TAJIya-
3UT, WJIMT, MOHTMOPHJUIOHHT, BePMHUKYJHMT M Jpyrue MUHEPATH KOp
BHIBETPUBAHMA ¥ I0YB, HIIHUT, TIAYKOHHT, ITAMO3HUT, XJIOPHT, MOHT-
MOPHJIJIOHAT MOPCKHX BOJ0EMOB, NAJHTOPCKHT, CENHOJUT 3a4COTEHHEIX
GacceilHOB W I0YB 3acyIIIEBOr0 KimmaTa m fap. Ilpomesxyrounsmm dop-
MaMH Ha IyTH COSHJAHUA HOBHX MHHEPAIOB U3 IPOAYKTOB PaspylieHHA
A mpeo0pazoBaHWA paHee BOSHHKIIHX MEHEPAJIOB MOTYT GHTH CMEIIAHHO-
CJOMHEIe BHJIHL

HosooOpasoBanusa o0udu0 BeIyT K BOBHUKHOBEHHIO IIPABHIBHO IO-
CTPOCHHBIX MIHEPAJIOR, YCTOHUNBEIX B cpejie 00pasoBaHmsA, IyTeM yBeJu-
YeHWs CTEMeHHN COBEPHICHCTBA CTPYKTYDPHl M PA3MEPOB HEePBOHAYAIBHBIX
KPUCTAJIIOB M K TepecTpoiike BAOB HEYCTOMYMBHIX M INIOX0 OPraHH30-
BanakX. Ecam B manHoil cpefe MoryT 00pa3soBaTECA J{BA PA3IMIHEIX MIHE-
paia, TO OHH MPEJmOYTHTENBHO GYyAyT GOpMHpPOBATHCA pPAasfelbHO M3
PasHBEIX 3apOJEIIICIT (& He IyTeM mpopacTanis), 4To6u msbernyTs medop-
MAIAN CJI0eB CTPYKTYPH, 9T0 Henma0e;XH0 IpH COBMECTHOM CpPACTaHWH
pasEmX Munepanos [444].

HosooGpasosanus «ympasisiorcsay ciaoamn. Cmadana BOZHIKAIOT die-
MEHTH CHJMKATHBIX CJOEB — TETPAa- M OKTAIAPUYECKUIT ClIoM, 3aTeM
CHJINKATHEIE CJIOM; OHHM HAXOATCA B PABHOBECHN CO cpefoil o0pasoBanma;
BCE CIOM HCHTHYHEL, 9T0 HCRIIYALT BOZMOKHOCTE IEPeCIanBaHUA. 3a-
TeM CHIMKATHLIE CIOU CHEINIANTCA KATHOHAMH, 00pasyercs Me;KCI0eBoe
HPOCTPAHCTBO M BOBHEKAIOT MUHEPAlbl, HeHTpPalbHble WM 6JIH3KIe K HIM
[496].

Ilas ofpasoBanuA CIOMCTOIH PEMETKN KATHOHEI JOJKHBL 0CAKIATHCA
B mecrepHoil xoopauranmu. Hexoropuie xkarmoust (Mg, Fe m np.) serxo
OCaK/AIOTCA B IICCTEPHOI KOOPAHHANNN B MEJOYHEX cpejax (mampumep,
npu 00pazoBaHUM MATRTOPCKUTA, CENMOINTA, MOHTMOopHaaonnTa). lpy-
rue KaTuouml, mampumep Al, ocaskjalTcs TOABKO B KHCIOi cpeje, He
HACHIIEHHOI KATHOHAME, HWHOT/IA B KOMILIEKCE ¢ OPraHWYecKHMH BeImie-
CTBAMI. ITH YCIOBHs OJATOMPHATHHL A HoBooGpasoBaHmili KAOIMHHTA
B JaT@PHTHHIX MOYBAX H TOPPAHHKAX.

ITpeo6pasosanus u HoBooOPA3OBAHNA TIMHHCTHX MHHEDAIOB IIPOMC-
XOJISIT UPH BHIBETPHBAHNM, II0YB00OPA30BAHMMN, OCAYKIEHUN, THATEHE3e
0CaJKOB H KaTaremnese mopoj, T. €. Ha BceX sranax ¢opMupoBaHAA TIIHHH-
CTOTO BEIIECTBA OCAMOYHBIX MOPOJ. JTH /[BA HAPABICHNS M3MEHEHNA TIIH-
HUCTHIX MOHEpaJoB pealn3ylTcd B NPHpoje B pesyiasrare CUHTe3a H3
pacTBOPOB, Jlerpajaniy W arpajganum.

IIpomeccn cmHTEsa TIMHECTHIX MHUHEPANOB B TPHPOJHEIX YCIOBHAX
B KOpe BHEIBeTPHBAHWA, IOTIBAX, THAPOTEPMAJBHO-H3MEHEHHEIX TOPOJAAX
U3BECTHEI JIABHO (C HAYAda MPONLIOr0 CTOJETHA) U H0BOIBHO TOAPOOHO
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naydens. McryceTBeHHEIM myTeM B 1a60paTopHLIX YCAOBHAX BCe INIMHA-
CTHIe MEHEpAalbl CHHTe3HPOBAHLI IIPH BRICOKMX TeMIepaType ! TaBIeHHH,
BOCTIPOM3BOJAIIUX THPOTePMATBHER YCIOBHA. B HOPMAJIBHEIX YCI0BAAX
TeMIepaTypsl M JIaBIeHHs, TOCIONCTBYIOIMUX B ruapochepe, caaTesupo-
BAHEI IOUTH BCe TIIMHUCTHE MEHEDAJLI, 32 HCKIKYEHHeM WIIHTa ¥, XI0-
puTa m cMemanHocaoiinux Bugos [381, 496].

Jerpagamma (¢orprnarensnoes nmpeobpasosanme — obeHeHHe KATHO-
HAMH) 3aKI0YAETCA B NPONECCax 3aMemieHHsA OJ(HHX MHHEPATOB JAPYTHMH
nyTeM BEmeXaudBanua (pHc. 4). Xopomo OKpPHCTA/IN30BAHHEE MHHE-
panas (CHIONE, XJTOPUTH) C CHABHO CHEIVIEHHHIMH CHJIMKATHEIME CHOAMH
crpykryps monamu K* mam Gpycmromono6usivMu (rufpapriLinTonoso6-
HBIMH) CIOAMH NPEBPAMATCA B MAHEPAJIE HEYCTOMYNBEE (IPHMEPHl CM.

e | o [ o | o | @ Pme. 4. IlporpeccmBHAs jerpana-
oua (I) n arpagamua (I1) Tpex-
AT A .\/. A CIOHHOT0 TIJIMAECTOr0 MHHEPAxa

[461].

I: 1 — puunenaYusaHie MeACIIOeBEX MO0-
HOB, £ — MHIPAUUA  OKTA3NPUIECKHX
HOHOB B MEKCJIOEBOE IOJO:KeHHue; 3 —
MUTpALMA TETpasipHYEeCKHX MHOHOB B
OKTAZ[pWYECKOe Mmoaoxernwme. [I: I —
BXO#IeHHe MOHOB B MEKCIOEBROe I0-
JOHEHNe, 2 — MArpanMsa MeHCI0eBHX
HOHOB B OKTad[pHuecKoe I[IOJOMEeHNe;
[ ] @ L] ] -] L] § — MErpai(HA OKTAI[PHYECKAX MOHOB
L B TeTpasgpHuyYecKoe IONO/KeHHE,

Bhinre). Bo MEOrMX ciayvYasax mpu erpajgamnu OpOoHCXOHT IONH0E paspy-
eHHe CTPYKTYPLl NePBUIHBIX MAHEPAJ0B BILIOTH JI0 BOSHHKHOBEHHA
aMopHHX MPOXYKTOB, KOTOPHE HA3LIBAIOTCA alIo(aHaMu.

B mpomeccax jperpajamum CIOMCTHIX CHIMKATOB, B TOM 9YHCJE IIHHH-
CTHIX, OTPOMHYI0 POJb HTpaerT Me;kciaoesoe mpocrpancrBo. Muiio [460]
no,upoﬁﬂo omIcaj; MeXaHm3M Jerpajianuu mpH XapaKTepHCTHKe mpeobpa-
gosanusg B B B. X 6rrerpee nepexogur 8 B m M, wem U [391]. Bomee pan-
Hee MaMeHeHIe XJIOPHTA 3amuNiaeT WIJHT OT THAPOAHN3A, TaK Kak NpH
9TOM YBeIMYHBAETCH HACHIEHHOCTH pacTBopoB. Takum oGpasom, mexa-
HU3M Jlerpajiaii 3aBHCHT 0T COCTABA PACTBOPOB i MHHEPAIBHOTO COCTABA
orpyskatomeit cpefsl. Yem fomee He HACHIIEHH PAacTBOPHL JAHHEIM dJe-
MEHTOM, TeM OblCTpee OH Yiaer W3 KpHCTaILIa.

I'pav m Bpapan [412] mokazanu, 9ro Meny ycroidnBOCTHI0 MAHEpa-
JI0B ¢ KPHCTAIOXAMAYECKOI TOYK 3PEHAA H HEKOTOPHMA 0CODEHHOCTAMMA
HX CTPYKTYPHL CYIECTBYeT OMpe[eleHHAas CBAdk., TaK, KAaONHHAT IMEeT

* Wamar noxyven A. H. Tpyouasv [321] W3 KaoaMHATA H TALIyasuTa B Ka-
ANEBOIL IlIeJlO‘!HOE cpefe B oﬁuimux 'repblonmlaME‘IecKnx YCAOBHAX; HO, K COKaje-
A0, ABTOPOM HeL0CTATOUHO oxapax'repuaonaau YCJIOBAA ONETA W TOJYYeHHEL
OPOAYKT peaxuil.
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CHIIBHBEIE CBA3H MEKIY TeTpasipHYecKEM U TJIMHO3eMHEIM OKTasIpHue-
CKHUM CJIOfIMHM; BTO ONPEJeJsieT O0THOCHTeNBHO 0ONBIIHe pasMepHl YacTHIl
H YCTOIMMBOCTH, YeM B TPeXCIOMHHIX MHHepalax, B KOTOPHX Ha(mIio-
MalTeA 3aMEmeHHs.

Baccer [361)] yeramoBmi, 9ro pasHnie CIIOXL MMEOT PA3IHIHYIO OpH-
eHTANAI0 THAPOKCHIOB. IT0 ompejeaser aydmyio ¢ukcammio K+ B mycko-
BHATE 10 CPABHEHHIO ¢ (IIOTONHUTOM, BCIEICTBIE YeI0 MYCKOBHT OKA3HBAeT
fospliee COMPOTHBICHAE HSMEHEHHIO,

ITH HcCae0BaHHA BCKPHBAIOT NPHUYMHBEI YMEHBIICHHUA YCTONIABOCTH
IMHUCTHIX MHHEDAJOB 10 OTHOIIEHWIO K JErpajalui B WMICHTHYHBIX
yeaopuax, mampuMep B pagy K >Mr > X > Bb.

JKCIepUMEeHTATBEbE PaGoTH 10 H3YYeHHIO Jerpajanul IByX- H TPeX-
caoitnmx Mumepanos mposopman [acriom, Jlenssurs m Opumaa [399],
O6epnen, Uybap [471, 472], Kaitle m 9mem [381], lxonac u PoGepcon
[427], Isxomac [426]. Mmito [460] oGobmuan mamunie sTHX HCCHE0Ba-
HUIl ¥ paceMOTpeX BONPOC 0 MeXaHM3Me OTKpPLIBAHNA - (BHIEIaYABAHNSA)
€108 TIMHHCTHX MHHEDAJI0B, HX CONPOTHBICHHN pACHIMPEHHIO W CBASH
Me;Ey pasMepaMi YacTHI[ H HX XuMHEYecKHEM cocraBoM. OH mpHmeX Kk sa-
KI0Y9eHNI0, 9T0 CcmocoOHOCTH K pasdyXammio, pasMephl YaCTHUI{ I XHMI-
YeCKII COCTAB TAMHACTHIX MHHEDAJOB OpH Jlerpafalil H3MEeHSITCH
(9BONMIOUMOHMPYIOT) B OJTHOM M TOM Ke HANpABIeHHH. YacTHOB CIIONH-
CTHIX MEHEpanoB He0onsmMuUX pasMepoB Hambojee cmoco0OHE K pasfyxa-
HEI0, oHE Gojee BHIMENOYEHH NPUPONHEIME PACTBOPAMH B PE3yibTaTe
H3MEHEHNsA XWMHYECKOT0 COCTABA, KOTOPHIL B KOHETHOM CYETe CTPeMHTCsH
K XHMHYECKOMY COCTABY MOHTMOPHILIOHHTA.

B cnaGo macHmeHHEX KaTHOHAMA PacTBOPax BO3/EHCTBHE Ha TIHHE-
CTHle MEHEpPAaJ s HAeT Yepes Ae(eKTH,BKIIYEHHS M IYCTOTH KPHCTALIA,
NyTeM OKHCAEHHS 3aKHCHOTO jKejie3a (ecay 0HO eCTh) M Yepes MEesKCI0eBoe
MPOCTPARCTBO. JTO BEIeT K PAB/IEJICHMI0 M 3aTéM MHKDOJIeJEeHHI0 TacTHI|
MHHEPAJOB. YMEHBIIEHHE pPasMepoB YCHJIWBAET BO3JEHCTBUE OKDYKa-
I0Ieil cpejsl Ha CTHIKAX MHHEDAJOB B IOPOJie, MOTBE, YCKOPAET 0CBOGO-
JKIGHME ME;KCI0eBEX KaTHOHOB. B [ampHeHIEM DpOMCXONAT HApyIIe-
HUfA B OKTA9PUYECKHX CIOAX, IpeoOpasoBaHme TPHOKTADIPHYCCKHX
B muoKTasapmueckue Bujan. OJHAKO KOHKPETHO 9TO0 HAKEM He HabIo0-
IAJ0Ch.

Herpaganms, no Bupamennio Mumiio [460],— aro axomommas dopma
rHpoan3a CcHAMKaToB. lloCTemeHHEI XapakTep Jerpajamud SBIAETCH
CIeICTBHEM MeJIeHHOCTH BOBJEHCTBHA PacTBOPOB OKPY:KAIOmMEl cpesl,
HO TJaBHEM 00pasoM MHOTOYHCJCHHHIX BO3MOKHOCTEIl IepeycrpoiicTBa
TPeXCAOIHEX MHHEPAIOB. -

IIponeccs gerpajamun XapakTepHs! IS KOETHHEHTAIBHOTO BHBETPH-
BaHNS M OCAJKOB KOHTHHEHTANLHEIX (ammil. B Mopckux ocagkax jerpa-
ZampA pefko HAONOJAeTCAs OPH CeJUMEHTANWH, TaK KAK Cpema OCajKo-
HAKOIIEHWS OCTATOYHO Hachimena Katmomamu. Ilpm amaremese craasxu-
BAIOTCHA PAsiUYAA B COCTABE TIMHMCTHX MHHEPAIOB, KOTOPHE CYIMECTBO-
BaJ¥ B MOMEHT oTioenus. Ilpomeccsr gerpajanuy MHHEDATOB BIECH
TAKKE TOJABJICHK W IMPOHCXOMIAT TOABKO MO/ BOaJIeiCTBIeM IAPKYIANAN
TPYHTOBEIX BO.
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Cremens jerpagamuy TAHHHCTHIX MHHEPAJOB 3aBHCHT OT KJINMATA
u Tonorpadgmu Konrunenta: 4eMm Goxee KoHTpacTHHl GopMbl peaseda, Tem
OuicTpee CHOC MPOAYKTOB PaspyIieHuss HOPoJ, TeM MeHee AKTABHO KIuMa-
THYECKOe BO3JeliCTBHE W TEM MeJJICHHEe NPOHCXOJUT H3MEHEHUe MMie-
paJos.

Arpaganua (molo:RUTENBHOE TpeofpasoBanye) — aT0 IpeBpameHue,
obparmoe merpaganmi (cM. pHC. 4); OHO HAYHHAETCH UPH OCAFKICHHH
ocajKa | IPOJ0IKaeTcA BILIOTH 10 MetaMopduama nopof. Obracru cefn-
MeHTAaIiH — TIaBHAfd apeHa pPasBUTHA IIPOMECCOB arpajgamuim.

Havenenntie i c1afo OKPHCTATIN30BAHHbIC (MEXAHHTECKH HOBPeK/ICH-
HbIe, JlerpajipoBaHHke, OTKPHITEE) MIHEPAJH 110/ BIHAHIEM PacTBOPOB
CPE/IBl CeIIMeHTaut 1 /i1arenesa, GOraTkx KaTHoHaMH I KPeMHe3eMoM,
upeoﬁpaaym'rcﬂ B MHHEpPaIs, XO0pPOIlo OKPHCTAIIN30BaHHEEe H yCTOYu-
BhIe B HOBOIl cpejie Giarofapsa BXOKIEHHI0 HOBRIX KATHOHOB B MEKCI0€-
BO@ IPOCTPAHCTBO H 3aTeM B CHIMKATHHIE CIOH, A& TAKKEe Pa3pacTaHHio
KpHCTaM10B mo Oasucy.

Mmeerca memas raMma arpajanudii, COOTBETCTBYIIIas B pa3HOil cTe-
NeHN JerpagupoBaHHLIM MHHepalaM, HaumHasg oT NpocToli (HRcammm
KaTHOHOB B ME;KCI0EBOM MPOCTPAHCTBE [0 IOJHOI PeopraHu3amul KpHu-
cranaoB. [Iponeccu arpajganum, kKak u gerpajamnuf, pasBEBAIOTCA MOCTE-
TIeHHO CJIOH 3a CI0eM ofRYHO Yepes CTAJHH MPOMeRYTOTHEX CMEITanHo-
CHOHABIX MIHEPAJIOB.

MamonsMeHeHHEIe TACTHIE TIIMHUCTHIX MAHEPANoB OHICTPO BOCCTaHa-
BINBAIOT CBOE HEIOIHO0e Me;KCI0eBOE TPOCTPAHCTBO, MOIJIOIMAs IOHEL,
KOTOpHIe GLIIN YAAMeHE /10 OTI0/ReHHs Maepana. BosnukaoT MInepads,
WEHTHYHLIC IEePBOHAYANBHOMY: JeIPajipOBaHHbIl WIIHT — HIJIAT.
I'pum u Bpapan [412] ormeualor, uTo npomece pasBuBaercs Tak, kak Oyzaro
Opl yHacnejoBaHHAA UACTHIA MMEET (IAMATH)Y O CBOEM IePBOHAYATIBHOM
COCTOSHUIL.

Tarue cradsie mpeBpAMEHHsa HAZBAHLL ¢«00HOBICHHEM) WIH OMOJIOE-
mweM [444, 511]. IIpm rayGokoil gerpajgamen JacTHI MUHEPAILl MOTYT
BOCCTAHABINBATECSA U ¢ MOMOMIBI0 MHKX KATIOHOB, 46M T¢, KOTOPHIe OBLIH
BHIMET09eHEl. JIIoKa mmmer, 4To «IaMATh)» MHUHEPAJOB B TOM clIydae
nedekTHA 1 TaKoe BOCCTAHOBICHIE MUHepala OTHOCHTCA K 001acTH HACTO-
AMEX TpaHcdopManuit.

Mg?* wacro Qurcmpyercs B Hauaje Ipomecca Aarpajiamuu, 3arem,
Korja ujer noriaomenue K*, MarHmit yX0/ AT B OKTAd{PAYECKHIT CI0Il, 9T0
nepesofut Al B cTpYKTYpe MEHEpaJa B TeTPasipHICCKYI0 KOOPINHANHIIO,
H WIIATH 00 CTPYKType mpuamawres k caiogam. Ecam Mg** mmoro,
TO OH, 3aMOJHUB MEJKCI0eBOe IPOCTPAHCTBO, BXOJUT B OKTad[[pHUYECKHe
ciom, mw Al m B 9TOM caydae MepexXofUT B TETPAdPHYECKOE MOJIOKeHHe.

Horpa xonmenTpanmsa coieii B BojoeMe J{OCTATOYHO BejlHKa (IaryHH,
03epa apHIHOr0 RIIMara), ¢gasienne Mgy B cpejie Tak0BO, 9TO HOH MOKET
BONITH B CTPYKTYpPH CMEIIAHHOCHOIHBIX CHJAHKATOB, NpEBpamas HX
B XJODHT.

Ecan xonmenTpanns coleii canmKoM Bexuka (3aconennsie Gacceiinsr),
HAYMHAeTCA WX CajKa, KoTopas yBiaeraer Mg, mpejamodntaiomuii BONTH
CKOpee B CTPYKTYPY XJIOPHCTOTO COCMHEHHs, Wiy cyabpara, winm kapGo-

60



HATOB, 9eM B peNIeTRY CHJIHMKATa (XJopura). IT0 obBACHAET TO, UTO
XJAOPATH ¥ KOPPEHCHT BCTPEYAKTCA B MEHBIIEM KOJIMYeCTBE B KapOoHAT-
HHX MOPOJAX 10 CPABHEHHIO ¢ IJIMHHCTHEIMA IOPOJAMH M UTO HBOJIOIHA
CMEIIAHHOCIOMHEIX MEAEDATOB K XJI0PHUTY 3a/IeP;RHBACTCA HA CTAHA KOP-
peHcuTa B ropmsoHTax coxeit [444].

Hapsany c¢ arpaganueii, Bejymeil ¥ XIOpHUTY, HfeT (opMEpoBaHHE
X0OpOmI0 OKPHCTANIN30BAHHEIX CJI0J[, KOTOPHE CONYTCTBYIT XJIODHTY
B nenrpe (acceiiHoB ¢ MOBHIIEHHON KOHIEHTpaumeil comeil.

ITpumeprr arpagannii onucansl B psafe padoT mo H3YIEHHIO COBDPEMEH-
HEX ocafkos m apesHux ornoskenmit. Tar, Hurm [390] m Ipum, Jurm
n Bpapau [413] Buepsrie yeranosuan arpaganuu B rannax Hanudopumii-
croro zanmmBa. B mpubpe:kHoil 3one 3aamBa B ocajKkax HadmogaoTcs fe-
rpapuposanusie M, K m M. B ornosxenusx orkpmroro mops M aygme
OKpHCTAIIN30BAaH, KojurdecTBo I m M yMeHBIIHIOCH M MOABHICA HOBBII
muaepanx — xaopur. Homsr K* m Mg?* mopckoii Bojsl BaraBann mpeoGpa-
30BaHNe MPHHECEHIIOT0 JAeTPHTHOTO MaTepmaa.

B paxemeiimieM mpomecch arpajamupl B COBPEMEHHEIX MOPCKHX 0cCAaj-
KaxX W 2cTyapuax OLIIM ommcansl MEOrEME mccaeqosarensvu [406, 407,
415, 424, 462, 470, 478, 479, 480].

B coBpemenHuX okeamax Ha0IOaeTcs TEHIEHNNSA K 00pa3oBaHIIO
WIIATA T MHOTAA XJIOPHTA W3 IPUHECEHHOTO C CYNIH JAerpaXupOoBaHHOrO
marepmana; y OeperoB ofa Mumepasa AerpajgEpoBaHiGl, a B MOPCKUX
danuax aygme okpucramamsoBamst [444].

B mociennue ropsl mpomeccul arpajanui yCTAHOBJICHH TAK:Ke B 0Ca-
JICIHEIX HOpPojax pasmoro Bospacra [409, 411, 414]. @ioxréayap n oasa-
myunr (397, 3981 yeramoBuin, uTo B OTI0KEHNAX MeXHITeiina IIIMHICTHIE .
MAHEDAITH CBA3AHEL ¢ OIPeeleHHBIME YCIOBHAMA 00paz0BAHIA: WILIAT —
HT0 JIeTPUTHEL MEHEpaJ, TalbK B cyIsdaTHeX ocagkax — HoBooOpasoBa-
HEEe (BO BpeMs CeIUMEHTAINN WIH IIPH JHareHese), XJOPHT B MIIHHACTHIX
OTNOREHNAX W WBBECTHAKAX — JeTPHTHBIH, HO HpeobpasoBaHHBLIL.

B nencunpBaHCKAX TIMHUCTO-H3BECTHAKOBEX 0TIOKeHEAX (opMamun
Hapaxy B Yra [458] yeranosaeno: 1) mpucyrersue M m M ma okpammax
Oacceiina, 2) mosBienme X M mocrenenHoe mcuesnopenme M B memtpe
Oacceima, rie raumas coctoar us M m X,

Tyxep [505] yrassiBaer na navMenenne cocTaBa TAHHMCTHX MIHEPATOB
B mopojax pasnmunniX danuii mencuiapnanckoii opmanuun Heup B Yra.
On ormedaer, 9To npeofiafaloMEME MINHUCTHMA MIHEPATaMi B PA3InT-
HEIX TOPOJaX ABIAKTCA Te, KOTOPHE OLJIM B PABHOBECHH C COCTABOM
OCaKa TpPH CeOUMEHTOTeHe3e M 3aTeM IOPOILE MPH AHATEHE3e.

Jloxa [444] maygman pacnpesiesense Ha IUIOMAAM U B paspese mepM-
CKHX M TPHACOBHIX OTJIOJReHHIl )paHIy3cKoil I0Pbl IIHHICTHX MAHEPAIO0B
PASHBIX THIOB IOPOJ ¢ HOMOIHI0 PEHTIEHOBCKOLO M BIEKTPOHHOMHKDO-
cKoumyeckoro amanmsoB. OH cuuraer, YTO WIJHT OTKPHITHIL U INIOXO
OKPHCTANIA30BAHILIT XIOPHAT B 9TUX OTJI0KEHUAX SABISTIOTCA 0T PATHLIMI
MHHEDAJTAMH, & KOPPEHCAT, KPYIHO3EPHUCTEIT XJTOPHT W PA3HEe CMEIIaH-
HOCIONHLIE BHJEI — HOBOOOPA30BAHMAMN, BO3HHKIIMME II0]] BIMAHHEM
HBMEHEeHNs KOHIEHTPAIWil HOHOB B PACTBOPE COJOHOBATO-BOAHKIX Gacceii-
HOB, TAe copMHEpOBaINCEH OCATKE mepmu u Tpuaca. llo Mepe ypanenus
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or GeperoB GacceiiHa K MEHTPY KOHIEHTpPANUA MOHOB Y JHA YBeJIHYHBA-
1achk, T. . XHMHYeCKasdg arpecCHBHOCTH BOJIHI Boapacrazna. JleTpUTHHIA
MaTepHal MOCTeIeHHO NPHXOJHJ] B XHEMHYECKOe paBHOBECHE CO Cpeyioi,
MHHepaJkl, IPHHeCeHHHE I0CTeNeHHO, TPAHCHOPMIPOBANACH, M BOZHHKAJ
caegyromui pag or Gepera k meaTpy Oacceima:

U (pmoxrasppmdeckmit, perpagumpoBanuniiil) — M oTKpwITHIL — He-
npaBmisHo cMmemranusie Buan (14X —14M) — xoppemenr — X (Tpm-
OKTAAPUICCKHIT, XOPOIIO OKPHCTANIN30BAMHLI),

Benmumna wacTui MUHEPaJNoOB H CTENEHb HX OKPHCTANIH30BAHHOCTH
BO3pacTainm oT Depera K mentpy Gacceiima.

JToT pAJl MEHEpanoB HAGNI0/laeTca KaK B TOPH3OHTANBHOM HampaBie-
HEUW, TAK ¥ 110 BePTHKaJ M paspesos. Ilpespamennsa MEHEPaI0B He BCErIa
ORUIE TONHEIMA, W XJopuT HabmogaeTcs TOABKO B menTpe 6Gacceiima.
IIpm Gomemoit xommeaTpammu Mg B pacTBope OCaKIANHCH B NEPBYIO
oYepefis XJOpHAHEE WiH cyabdarasie coxm Mg; ecam ke ocasKIadHCH
rapbonartsr, Mg ceasmBanca ¢ CO, ® ofpasoBmBainca momoMur. Ecan
B Bofie He Ommo pocrarounoro koamgectBa CO, m Cl, Torma Mg Bxopmxa
B pelmerky CHANKATOB H 00pasoBHBAJCA KOPPEHCHT B FOPH3OHTAX cojei
¥ XJOPHT B IJIMHAX.

K pentpy Gacceiina nabiiofaercs TaKksKe dBOJNIONMA HJIJIATA, KOTOPHIl
CTAHOBHTCA JY9mIe OKPHCTAIJIN30BAHHEIM M NPHOIHKAETCA K THOY
MYCKOBHTA.

Bee stm mpomeccer npeoGpasoBaHms TITHHACTHIX MUHEDANOB B IEPM-
CKHX I TPHACOBHIX 0TH0:keHEAX Jloka [444] ormocHT K arpajganmaM, T. e.
HAQ OyTH mepeHoca 00I0MOYHOrO MaTepHala NpOMCXOJuia HHBEPCHA Je-
rpajamun, Bospmkmeit B mousax. Ho menpssi cMemmBaTh arpajammio
I HOBOOOPA30BAHME TIIMHMCTHIX MHHEPaXoB. OT0 JBa HapPAJIeIBHEIX
ABIIEHNsA, HO arpajlalis, Kak W Jerpajanus, YIPaBIAeTCs Me;KCI0eBEM
IPOCTPAHCTBOM M HMJIeT Yepes3 HTAINEI CMENTAHHOCIONHEX K HIJNHTY B XJI0-
pETY; HOBooOpaszoBaHme, YIpPaBIAeM0oe CHINKATHHIMA CJIOAMH, BeJeT
HEMOCPE/ICTBEHHO K HPOCTHEIM BHJAAM: KAOJHHHATY, MOHTMOPHJIJOHHTY,
HaJBTOPCRATY, CONHONHATY H JP.

B cospemenmnx paforax Ha OCHOBAHMH COOTHOIIEHHI KOMIIEKCOB
TAMHUCTEX MHUHEDaN0B B MOPOjax pasHuX Qandii ¥ IOJ0oKeHHil TIHH
B Dacceilnax cejlEMEHTAINH THIIOTe3a O TpaHCPOPMAINH IIMHACTHX MAHE-
paXoB OPH IepeHoce, OCAKICHNH ¥ JUareHese HaXoIuT Bee Goabmee moji-
tBepskenne. Ho 970 He HPOTHBOPEYHT HEPBOHAYAIBHO CYHDIECTBEHHO
HeTPATHOMY MPOMCX0E/IEHII0 MaTrepHala IVIMHHCTHX O0CAJKOB pAasHHIX
BojioeMoB. B aToM m sakaiuaercs JBOHCTBeHHAA NpPUPOAA INIMHECTOTO
BeMIECTBA OCAOYHEIX TOPOJ.

4. BHAYEHUNE TPAHCOOPMAN A I'NIMHACTBIX MUHEPAJIOB
B ACHEKTE IEOJIOTHYECHOI'0 BPEMEHH

IIponeccit mpeofpasoBaHHa I'IHHUCTHX MHHEPAlOB IPH CelMMeHTa-
IUE OmpeJesiAoTes, KaK YKA3aHo BHINe, XHMEBMOM BOXHOIH cpemsr (co-
CTABOM M KOJMYECTBOM DACTBOPEHHHX BEMIECTB) M COCTOAHHEM YaCTHIL
OPWHECeHHKX TIHHACTHX MUHEPANI0B — CTeNeHELIO COBEPIIEHCTBA CTPYK-
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TYpPH, BHINEI0YEHHOCTH, PA3PyNIEHHOCTH, PAasfApoOJeHHOCTH MHHEDATOB
¥ X pasMepaMu. JTH 0coGeHHOCTH COYETAIOTCS ¢ BINAHKEM peabeda Mect-
HOCTH M KIAMATOM B OKpysanmeM peruone (obmactr cHoca). Jloka [444]
BHIJIE/IIET [BA KPaiiHUX CJaydasd, Me;KIy KOTOPHMH CYIeCcTBYIOT IIpoMe-
JRYTOUHEIE.

1. Ilpm snaunTensuoM (peakoM) peasede mocie OpoOreHHIECKAX NEPHO-
JIOB BO BJIa;KHOM KIEMate mpomcxonuT Onictpas sposud. [loussr n pacru-
TeJBHOCTH pasBuBaloTcsa ciaabo. Bosmmraer meTpuTHAA CegEMeHTAaIusd
B GompmoM MacinTale; Bo3pacTaeT 3HAYCHIE YHACHELOBAHHOCTH MHHEpA-
J0B npu o0pasoBaHuE IIuH. [JIMHNCTEIE MEHEPAJILI, XOTS H JETKO M3Me-
HAITCA, HO Jlaske B TOIJIOM BIAKHOM KJIHMAaTe Majio uamenensr. 1lpu orio-
JKeHHHU B. BOJ0EMAX ¢ HeGOIBIINM KOANIeCTBOM KaTHOHOB OHH OHICTPO BOC-
CTAHABIHBAIOTCA. TaK DPOHCXOAMT OMOJOKEHHEe COCTABA TIHHHCTOTO
BEIIECTBA OCATKOB; HeOOIbIINe W3MEHEHUs NePBOHATANBHHIX JAETPHTHBIX
TIMHACTHX MAHEPaJI0B IPH 5TOM MOTYT GHTH 3aTyIIeBAHEHL.

2. B paBHWHHOIl MECTHOCTH BO BIaKHOM H 0COOEHHO B TeIUIOM KIIH-
MaTe MPOIEecCH BEHIBETPHBAHHUA H 00pasoBaHMUA TI0YB PAsBHBAKTCH B Tede-
HUe [TTATeJIBHOT0 BpeMenn. Jpoand samennena. Pexred m kammar Bospeii-
CTBYIOT OIHOBPEMEHHO HA BO3PacTanWe CKOPOCTH THAPOJH3a MEHEPaJIoB,
pasBUTHE PACTHTENBHOCTH I paspymenue Muuepanos. Habmonaores xak
IPONECCH YHACIeTOBAHUA, TaK W TpancopMamum u HOBOOOPA3OBAHMA
TIIAHACTHX MHHEDAIO0B

Hpaimmme cirygagaMm B 9THX ycinoBHAX ABugoresa: 1) ¢ opmoii cro-
POHEI, M3MEHEHHs IPH JIAaTEPHTHSANUE BO BIAKHOM KAPKOM KIHMaTe
TpPH TeKTOHHIECKOM MOK0e, KOTJa paspymaloTcd BCe CHIMKATEHL, I HOBO-
o0pasoBaHusa MOXYYalOT IMEPOKOE pasBuTHe, W 2) ¢ APYroil CTOPOHEL,
caaboe MK MOYTH MOJHOE OTCYTCTBHE M3MEHeHHH BO BIAKHOM XOJO/HOM
KJIHMATe.

Ecnm 65t kaiumar GBI HeM3MEHHBIM, TO IIO MEpe 3aTyXaHUA TeKTOHM-
YeCKUX JBHM:KeHMil HaGnoganack O MOCTeNEHHAA CMEHA COCTABA TINHN-
CTOTO Bem[ecTBa OCAOYHEIX nopof. Bragasie ramumcTEe MIUHE DAL HMeIH
OKl yHacae[0BAHHLI XapakTep, 3aTeM OMOJOKeHHEIH, [ajiee IPOHCX0-
qanmE Oet Tpamcopmanmma m mpeoGpasoBaHme.

B felicTBETeNBEHOCTH KIHMAT H3MEHAeTCA, W HAPYIIAETCH MOCIENo-
BaTeJBHOCTD TAMHHCTON CEAUMEHTAIMH; HPOMCXOJNWT OTCTABAHNE WM
YCKOpeHn#e KajJoro dTana pasBHTHsA I'NIMHHACTHX Munepanos. CoBpemer-
Hafg CeJUMEeHTANNA HA 3eMHOM IIape HAXOOATCH B HEPHOJe BHICOKOI'O
CTOAHEA peaseda I npeodaajaiome yMepermoro kiaumMara. CmisHo THIPO-
JM3yomue KIMMATH OTPAHHYEHH HKBATOPOM M TPOIHKAMH. JTO OIpe-
feaser mpeobnajganme mpu GOPMEPOBAHHH TIMHHCTHX MHHEDAIOB yHa-
caepoBanus mpu cxaboil TpamcopManEn; B MaTOAKTHBHOI cpeje M3Me-
HEeHHEIe, JIeTPalHPOBAHHEIE MHHEDAIEI JIETKO BOCCTAHABIMBAIOT IPEIKHION
CTPYKTYpPY. JTO I IPHBEJIO MHOTOYMCIEHHEIX HCCIe0BaTelell coBpeMen-
HHIX 0CA/(KOB K KOHCTATAIIHH Ipeo0iajaHus yHACIeTOBAHHON Ce/MMeH-
Tanui. Bacceilmsl, Tie NpONCXoAAT 3HATATeNbHAS TPAHCHOPMAIIA X HOBO-
obpasoBauns, penkm [444].
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Pacnpoc'rpaﬂenne T/IMHHCTBHIX ¥ HEIVIAHHCTBIX MHHEpa

Iponece GOPMAPOBAHAA PIHHHCTHIX
MEHEpaIoB

I 1J1KEC1EX IOpOfiaX pasHbix (hannalbHbIX THIOB

TaGauya 3

hannanbHble THUILD

HoarAnenTt

Herodndn
MarepHaja

MOYBEL

Kopa BEIBET-
PUBAHAA

e TI0BHAThHEIE

AJLOBUATBHEIE

IIponoBuanbubie

Osepanle

YHacaeopaHue (MexaBEAYeCKHT
mepenoc)

Herpajamus

Arrpagannsa

Hosoobpasosanme (ceqmmMeHTO-,
Ima- U Kararemes)

Cpena

KHCIasg

meJlodHasa

MugBepalsl TIHHHCTEE
KAOIHHHT (TPYUOE, COOTBETCTB.
puc. 2)
TaJIyasnT
THAPOMYCKOBHT
TAAPOCTIONA
TJIaYKOHHT
BepPMHERYIAT
MOHTMODHJIIOHUT
XJIOpHT
CMelTa HHOCA0 HEe
TMaJKTOPCKAT
CONMOINT
Musepamkr ayTUreHHBC HETJMHA-
CTHE
Cyasumn
cyasduin Fe (rmuporponannr,
MeJIbHHKOBHT, THpHT,
MapKa3ur)
cyaeduan Cu
T anonmsr
TalHT, CHIBBHE, KapHAJIJIAT
¢Qawopur (paToBruT)
OXKHCIB B THIPOOKHCIE
OKMCIBL KPeMHHA
onan
KpHeTobanur
X dIe0H
KBapig
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M podoaxcenue maba. 3

HoutnaenTt

@annanbubie THILD

Herounmr
IIponece opMuUpPOBAEEA TTHHNCTEIX MaTepmaIa

MpHepaJaoB i

MOYBBl

KOpaA BHIBET=
PUBAHHA
HenoBuaibHbe
ANNIOBAAIBHEIG
IIponneHadeLnEe
OazepHBIC

ORHCIN U THIPOOKUCIE
/Kenesa  (rermr, MATHETHT,
TreMaTuT)
arwoMiuEna  (ruGéenr, gma- —
cIop)
TUTAHa (amaTas, Opykur, -
pyTm)
Mapranmna
HapboraTn
KalbIuT
MOJTOMUT
cajiepuT
aHKePHT
Gpefinepur
POJIOXPOBUT
Cyasgats
runc
AHrHJpAT
1[eTeCTHH
bapur
APO3AT
ATYHUT
Doecdarsr
CHINKATH
Heoanrsr (amanbmuM, (uImm-
CHT, MODJIEHHAT)
Typmaamn

5. OBOBI[EHHE

B ra6x. 3 cpeens onucannke BEIIE 0C0GeHHOCTIT dopMupoBarma TIIN-
HHCTHIX MHHEPATOB, & TaK/Ke OTHOCHTENBHAS DPACHpPOCTPAHEHHOCTH IIH-
HECTHIX W AyTHTCHHEIX HEIVIUHHCTHX MHHEPAIOB B DABIHIHKIX (hATHAN b~
HEIX THOAX TJIMH.

ITponecest ynacaeioBanms TIHEECTHX MHHEPANOB MPeOGIANAIOT BO
BCEX THOAX OCANOYHHX IJIHH I'YMHTHOTO, 0COGEHHO XOJOHOT0, KANMATA
¥ B HECKOJBLKO MEHBIICH CTenenn B HEKOTOPHX THNAX INIMH apHHOTO
KamMara. Ha KonTHHenTe B Kopax BHBETPHBAHEA W IOYBAX YHACIEOBA-

HEe HpoABNAeTCsA C1abo, KOTJa COXpAaHAITCA paHee 06pazoBaBmImecsH
TIMAACTEIE MEHePAJE MATCPHHCKUX TOPOT.
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IIponeccst fierpaganun (BT IauABAHNA) XaPAKTPHE A KOHTHHEH-
TaIbHEX IJAWH; 0c00eHHO HHTPHCHBHO OHH NPOABIAKTICA B [OYBaX
I KOpax BHBETPHBAHEA M B MeHbieii CTENEHH B OCTANBHHX NIMHAX KOH-
tumenTa. B Mopckoii ofcramoBke ¥, mO-BHIEMOMY, B IumHAax, o0pasy-
JOIUXCS B YCAOBHAX aPHAHOTO KIMMATAa, leTpajiaisl IINHACTHIX Mnélep;;
708 He mpoaBagercs. OHA CMERAETCs NMPOLECCaMH arpanamﬁm, ocoGen
pesKko BEIDasKEHHEIMH B TJIHHAX BOJI0EMOB 3aCyIIIMBLIX 00XacTem. ;

B KOHTHECHTAIBHHX IIIAHAX FYMEJHOTO KIMMATa IPOLECCH arpaja
IAH OTCYTCTBYIOT, TAK KaK HENPePhIBHO HET BHIME/IATHBAHIE rnnnnm;::};
MUHepaJoB B AarpecCMBHLIX NpECHBX BOjJlaX © KHCJIO0H peaxn

CpefEL.
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HosoobpasoBanne IIHHACTEX MEHEPAJI0B HeT BCIOLY IPH CeAMMEHTO-
Ama- W Kararesese, ocofeHHO pesko, KaK M Jerpajamius, OHO IpoTeKaer
B MoUBaxX W KOpPax BHLIBETPHBAHNS, ABIAIIAXCA ITABHEIM HCTOTHIKOM
FARHACTOTO BemEecTBa OCAfoYHEIX WopofA. Poap nepeddciensbix BhIIIe
npolneccoB HOBooGPA30BAHMA B pasuue crangnd (QopMUpoBAHHA IJINH
NOKa ele 4eTKo He oXapakrepusosana. Ho mpu usyuenmm KOHKpPeTHEX
THTIOB TJIHH ¢ HEKOTOPOil cTemensi0 JOCTOBEDHOCTH OHA YCTaHABIIM-
BaeTcd ¢ TOMONIBI0 IerporpagmyecKuX ¥ MUHePAJTOTHYECKIX HCCHeN0-
BaHMI.
~/ XapakTepHa oTMeYeHHAas BEINIE Bceobimas pacmHpocTpaHEeHHOCTH TH/-
POCHIONE! (MIJINTA); HOCKOJBKO MEH bIlle, HO IOYTH BCIOY BCTPEICHEI MOHT-
MOPHJIOHHAT W XJopur. Haoamuur — xapakTepHbiii MEHEPal KOHTHHEeH-
TaABHKX anuii; Mo Mepe mepeHoca B COJAEHHX MOPCKAX BOJAAX OH yMEHb-
ulaeTcs B KOJHWYECTBe, 3aMemiaercs ApyruMHE MHHepajlaMH HIH COBCeM
HcUesaer.

CpaBHHTENBHO OFPAHAYEHHOE pPACHpPOCTPAaHEHHe MMEHT CMellaHHOo-
cloiiasie MUHepaJn (I0-BHAEMOMY, HOTOMY, YTO elle Majo M3ydeHknl).

IMaxsropeknT W CENWONHT — HTO THNHYHEIC MITHEPAILI OTI0KeHMIl
APUIHOTO KAPKOI0 MM IEepPeMEeHHO-3acymuImBOro Kimmara. Horga ma
KOHTUHEHTe HJjleT JaTepuToo0pazoBaHme, BHIIETAUYNBAEMEIl KpeMHE3eM
CHOCHTCH B BOJIOEMBI W IIDH HAJIWYUHE B UX PACTBOPAX TOCTATOYHOIO KOJM-
vecTBa HOHOB Mg BOSHMKAIT MAHEPAJHl DAXKTOPCKATOBOI rpynmst [270,
444, 460] u xmopureL

AyTHTeHHEe HeTIHHACTEE MAHEPAIH JONONHANT KAPTHHY MIHHEpaI0-
ofpasoBanus B ramEax pasunx ¢anwmit. Tak, 1ag rImH TYMHEAHOTO K-
Mara — 03epHHX, 0OJOTHEIX, IePeXOIHOH B0HH, NPAOPERHO-MOPCKHX
M MEJKOBOAHBIX IVIHH — XapaKTepHO pAasBHTHE NHPHTA I CHEpPUTa
(pasamunsie dopmur). Hanapmur m 1070MAT TATOTEIOT K MOPCKHM TJIMHAaM.
B xournnentanpEnX (amEAX B TYMHHOM KINMATe KAJBIHAT Da3BUT
cnabo. 37ech OTPOMHOE 3HAYEHHEe WMEIOT THAPOOKHUCIE jKejiesa, WHOTJA
obpasyomue osepune Fe-pyas; o raaBmoii 061acTsi0 GOpPMHPOBAHTA
/REJeBHEIX DY/ ABIAercA npubpesxnas soHa Mopa. Ormensr Mn ocaskia-
I0TCA YacThI0 B O03€PHHIX M GOJOTHEIX TIHHAX, HO HOPEHMYIECTBEHHO
B TIHHAX MenKoBoAHLIX 30H Mopeil. [lomyropunie oxkmensr m coenmenus
Mn ABAIAIOTCA MOKA3ATENAMH OKHCJIUTENBHOI CPEJIB OTIOKeHHA IJIHHH-
CTHIX OCAJKOB.

@Docdararie MEHEpaTH B KOHTHHEHTAIRHHX TIHHAX PasBHTHL ciaabo
7 mpemMymecTBeHHO B dopme pusmanuta. Dochoputs ofipasyrorea raae-
HEIM 06paszoM B MeJTKOBOJHEIX MOPsAX M HHOTJA 3aJeraloT B TIHHHCTHIX
nopojax.

Trnugen KOMITIEKC ayTHTeHHBIX HeIJIHHACTHX MIHEPAJIoB B apHHEIX
OTIOKEHNAX — KaJBIAT, JOJNOMHT, THOC, TaJWT, HHOTJA NHPAT U
neoantsl. I[leonnter ofpasylorcs Takske B IJIHHAX MOPCKEX OTJIO-
JREHMIL.

HKax Bujmro, na6op TIHHUCTHX W HETTHHHCTHIX AYTUTEHHEIX MAHEPAIoB
"gacTo o6muii us MAMH pasHHX ganmii. 910 ABIAETCA CHEJCTBHEM Heao-
CTATOYH Ol M3YIEHHOCTH CTPYKTYPHHIX ocoGennocTeii Munepamon. lloxa
TOJBKO JUIsi OJHOTO KAOJHHHUTA MMEIOTCA JAHHLIC 0 HAJMIMH Y HEro je-
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BATH CTPYKTYPHHX (OPM U HX pacupocTpaneHmocTn B ramnax. Ho raik-
nas opMa KAOJHHATA BCTPEYCHA B HECKOMBKEX (PANHATBHEIX THIIAX T,
Crnemoparesipio, N KAOJHHAT €Mie HeTocTaTodHo maydeHn. ymaercs, uro
B HeganexoM Oyaymem Mel GygeM pacmoiaarath Oosee JIeTATBHBIME CBEjle-
HEAMA 0 PA3IHYIMAX CTPYKTYPHEIX 0C00eHHOCTEeH KAOJHHHTA U APYyrHX
MAHEPaToB, KaK IIIMHACTHX, TAK W HEerIHHUCTHX AYTHICHHLIX B Pasiubix
danmaNbHEX THOAX TJHH.

B srom HampaBiaeHmHE U J0JKHO Pa3BUBATHCA MUHEPAJIOTHISCKOR H3Y-
9eHMe TIIMHACTHX MEHEPANoB — IJIaBHOrO HOPOA006pasyiomero ajeMenTa
[JIMH U CONMYTCTBYIOMUX AYTHTEHHLIX HErJMHHCTHX MHHEPALOB.



FTITIABAII

IETPOIPA®MYECKAE OCOBEHHOCTH INIHHUCTBIX
HIOPO]I

1. OBI[HE IPEJCTABJIEHUSA

(Dopua saneranns, HAXO)KAeHAe B NPHPOAHLIX YCIOBHAX, oOmmil o6-
WK, OCHOBHEI® IeTporpajmyeckne oco0eHHOCTH (CTPYKTypa, TeKcTypa,
OT[EIBHOCTH, M3J0M) W IpeBAPHTE]BHOE OIpeJeleHHe MUHEPaIBHOTO
THOA TIMHECTHX DOPOJ, YCTAHABIMBAIOTCA Y7Ke B Pe3yiAbTaTe MOJEBHIX
sabmofennii. OHE MUPOKO M3BECTHHI M 0XAPAKTEPHB0BAHBI B PsJie METO-
audeckux pykosopers [1, 86, 222, 223, 282, 297], a Taksxe B MEOTOYHCJIeH-
HHEX pa0oTax IO PeTHOHANBHEIM Te0JOTHYECKHM HCCIeJOBAHHAM H CIe-
NUAaTEHOMY M3y9eHHI0 IImHECTHX mopox [36, 54, 152, 161, 253, 275].
B macrosmem paspene u B ra. IV manaraercs marepmaln, yTouHAIOMEIL
mosieBEe HAOAJeHHA HaJ meTporpadMIecKuMHE 0COOEHHOCTAMHA TIHHM-
CTHIX TIOPOJ ¢ HOMOIIHI0 M3YYeHHs NIIAQOB I HMMEPCHOHHEIX MAHEPAIO-
IHYeCKHX MCCJe/[0BANMil, IPH 9TOM HMCIONB30BAHE paHee omy0JamKoBam-
usie Marepuanst [222] m meonmyGamkoBammme marepmaamt BCETEH.

CumcremaTnueckoe IeTporpaguueckoe Maydenme TJIMHUCTHIX IOPOJ
B Comerckom Colose Hauaioch BO BTOPOIl I0JOBHHE TPHANATHIX TOJOB.
BosmokHOCTH W3yYeHHA TaAMH B MIA(GaX BuepBuie OHIM IIOKA3aHEL
II. A. 3emsaruenckmm [124] u B manpueiimem A. H. 3asapunxmm [113],
B. A. Venenckmm [324, 325] m M. @. Bmrynosoii, maumnas ¢ 1935 r.
[41]. B macrosamee Bpems Ja06oe M3ydenme 0CALOYHHIX TOJI] COIPOBO-
FRLAeTCS MCCHeoBanmMeM IIMH B mundax mapagy ¢ APYTEMH THIAMH
HOPOJ.

ITerporpadmaecknii ananms — OfWH U3 BaKHEHIIAX METOAOB HCCIEI0-
BaHUA IJIHH OpH (amEalpHOM aHANH3e, TAK KAK OH JIaeT BOBMOKHOCTD
IOAYYHTH MPEICTABICHAe O IOPOJe B IEJI0M, KOIJa €CTeCTBeHHEE CBASH
KOMIIOHEHTOR He HapyIIeHbl ¥ HOJHOCTHIO COXPAHAITCH CTPYRTYPa I TeK-
CTypa DIHH, Y4TO HE MMEeT MecTa BO BCeX JAPYIHX MeTOoJax MCCle oBarus
rama. ITo mmpore oxBara passooOpasnsix ocofemmocTell MIHH IeTPOrpa-
dugeckuil aHAIN3 CTOMT HA MEPBOM MecTe CpeaH JadopaTopHBIX METOoJI0B
ux maydenusa. VIMeHHO 9T0T MeTO[ OpPHEHTHpPYeT HCCiefoBaTeNs, YKassl-
Bag, ¢ KAKHM 00paz0BaHHeM OH HMEeT JIeJ0, I JlaeT BO3MOKHOCTE B 3aBH-
CHUMOCTH OT 3ajia9 HCCIeZOBAHNSA IPABAIBHO HAMETHTH X0 I 00HeM Jalb-
HeHIMAX MeTOHOB aHaju3a I HA KOHETHOM aTane o000muTs JaniLie BCeX
METOJI0B M3yYeHMA TIMH.

Wccnenopanne rane B miu@ax MONAYIAIO0 B MOCIEJHEE IOJLI IIHPOKOS
pacupocTpaHenne, HO U3 MOJA 3PEHIsa MEOTHX HCCae0BaTeNIell {0 CHX Iop
emie YCKOAB3ALT Psij| BaKHeHIINX PFeHeTHYECKAX 0C00eHH0CTe i MAKPOCTpoe-
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HHEA I'JI0H, ¥ HEPeJIKO 9T0 M3yYeHNe CBOATCS MUMEb K (OPMAIBHOMY OIN-
cammio muaudoB, 0cOGEHHO ecal HTOT MaTepHask B moje cofpam me camMuM

- HCcJIe/roBarelieM.

ITo mumdy ramms MOKHO OMpeIednTs: 1) ee MEKPOCTPYRTYPY B MHK-
POTERCTYPY; 2) MUHEPANBHHIT THI (1A MHOTHX IJIHH TOJBRO IpPeHoo-
JRUTENIBHO); 3) MHHEPANBHEIT cocTaB 00IOMOYHOr0 Marepuanza M ayTH-
TeHHEX MUHEPAaJI0B, HaXO[AMHAXCA B MOTINHEHHOM KoJMYeCTBe K OCHOB-
HOil Macce WOPOJHI, cjoenHoii wactmmamm << (0,01 mM; 4) xapakrep
OpPraHmYeCKHAX OCTATKOB; J) Xapaxrep pacupejejenfsa MHHEpPATHHHX
¥ OPraHuvecKHX BRIKYEHHIl I TOHKOIHCIEPCHOTO OPramuIeckoro Beme-
CTBa I WX B3aHMOOTHOIIEHHII APYT ¢ APYLOM I OCHOBHOI FITHHHCTOI Mac-
coit m 6) manwume mpomeccoB 3aMemMEHHA OJHUX MUHEPAJIOB IPYTHMH,
B TOM UHCJIe TAMHUCTHIMH, H HOCHeT0BATENBHOCTE KPUCTAIIM3AMHN Ay TH-
FeHHHEIX MHHEDAIOB.

Hexoroprie remernyeckH BajKHEe 9ePTH CTPYKTYP M TEKCTYp IUIHH,
INIOXO BHMMELE B 00pAsIe M CANNIKOM KPYIHbe 1A H3yIeHIA B 00BYHBIX
nndax, Jydme BLIABIAOICA Ha NpUILIHPOBAHHLX HTOBEPXHOCTAX.
K mmm crenyer npuberars Ausa HaGM0O/eHMsA TUIOB CJIOMCTOCTH MOPOJHI,
COOTHOIIEHHII MPOKIIKOB MHHEPAJNLHKX BhIeJennii ¢ TIABHOI Maccoil
TOPO/IRI, XapaKTepa pPacHpefeleHms KPACsm(IX KOMIOHEHTOB, pasimi-
HBIX MUHEPANBHHX M OPraHNYeckNX BKIMYeHHIT m T. /.

ITpu pacemorpenmn nummda mpeskme Bcero ofpamaoT BHEManHe Ha
o0muii 00IUK CTPOCHHES IIHHEL, CTEICH D €e [HCIePCHOCTH B OHOPOHOCTH,
T. €. Ha HAJWINE WIH OTCYTCTBHE B HEHl MHHEPaIbHHX I OPraHIMIeCKHUX
BRIIOUEHHI. 3aTeM H3Y9alT OT/CJNLHLE KOMIOHOHTH T/IMHEL

COBOKYNHOCTh MaKpPO- H MHKPOCKOIMYECKHX 0cOOEHHOCTEeIl IOPO/ Bl
moaBoiisier Gosee 0GOCHOBAHHO Cy/uTh 00 yeaosmax 00pasoBaHuA IiH-
HHECTHIX OCAJKOB ¥ O NpPOINEccaX MX /[ua- U HOUTEHEeTHYeCKHX W3-
menenmit kak mopomer [42, 43, 49, 115, 117, 152, 164, 196, 241, 325,
3571,

W3 nepBrx mccaefoBanuii B aToii o6aacTu 0 cux nop O0NbIIONE HHTE-
pec npescrasaser pabora Anmena [357], B Koropoit onmcano mepeMeie-
HEe TIIHHACTEIX MHHEPAIOB (MOHTMODILIIOHATA, HOHTPOHHATA, KAOIMHHTA,
JUKKATA, Talayasmra, rEO0cHTa ¥ Juacuopa) B Buje KOMIOMIHHIX H HC-
THHHEIX PacTBOPOB IO MOPAM M OTKPHITHM TpemuHaM B Tele TJIHHHCTHIX
mopoj; [KaoaWHOB, KaONMHHUTOBLIX OTHEYNOPHHX TIJHH, (IHATRIEEB
(cm. ra. VIII) Gokcmros m Kops BuiBerpmBanmA] mocae HX 06pasoBanus.
9TH UPOIECCH IPOMCXOAAT B YCJIOBHAX XOPOIIEro jpeHaia.

Menpuaiimme 4acTHYKE IIHHACTHIX MUNEPAIO0B, IePEHOCHMEIX B KOI-

JIOUTHOM COCTOSAHHUHT, B HOAXOAAMUX YCIOBUAX OpHeHTUPYIOTCH TaK, TT00H

oGpasoBarh GONBIIYI0 IUIACTHHKY C ONMHAKOBOH oNTHYECKON OXHODOA-
HOCTBIO, KaK ¥ e[MHHIHLX KPHCTAJIOB, 94T JIerko o0HAPYKNBACTCA IPH
BEICHIXQHUHE ILIGHOK TINHHCTHIX MHWHEDAJOB, OCak/eHHEIX Ha CTeKie.
Iopo6usie HoBoOGpa30BAHASA TIMHICTOTO BEMECTBA ITAPOKO pacupocTpa-
HEHBI TAKKE B M0YBax 1 HabIioaoTes B BHJIe MOTeKOB 110 KOPHAM pacre-
HHi, B UX TOpax M TpPeI[HHAX.

Merunneie pacTBOPH TINIMHUCTHIX MHHEPAIOB NPEBOCXOAAT KOMIO-
HJaJibHEIE CYCHEH3HU DTUX MHUHEPAJTOB B NOABM;KHOCTH, H3MEHYHBOCTH
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gicjaa TEepeHOCHMEX B OZHO 1 TO Ke BpeMa 2JeMeHTOR ¥ HX 0JI0KOB,
a TaKzke B HX CHOCODHOCTH yAep:KMBATH OTKPHITHME MHTAIOIIHE KaHAJH.

Bropuuakie HoBooOpasoBaHmsa TIHHHCTHIX MHHEpajaoB 00BYHO ycra-
HABIHBAITCA MHKPOCKONHYECKH M0 fopMe BEJIGIEHHII M OPHEHTHPOBKE
YACTHI], 4 TAKKe MO PAs3IUYMi) WX IBeTa IO CPaBHEHHI0 ¢ BMemarmeii
ranuoii. Maorga mMoskHo HaGa0faTh HECKOJABKO TeHepalnil IJMHHCTHX
MHHEPAJIOB [0 NePeceYyeHnio BHITIOJHEHHEX UMuU Tpemus. BecbMa mHTe-
pecHs HOB00OPAZ0BAHNSA TIMHACTHX MHHEPANOB, BHIOJIHAKWIIHE IYCTOTH
U 3aMemaomue NepBHYHOE CTEKJAO0 B OEHTOHHTOBHIX TJWHAX B BHJE
HaTegHEIX dopm. :

Ha ocmopanmu mayuennss mandoB MOKHO HOJIYYHTH IpejcTaBieHue
o crenern MetramMopdusma rauauceteix nopox. Oaaym [394] maer xkaacen-
¢uranuo crato MeraMopuz0BAHHEBIX TIMHACTHX MOPOJ HA OCHOBE mepe-
KPHCTANJIM3ANNN MNHEDAIOB, MOJpasyMeBas NOJ STHM obOpasopanmne
HOBHIX MIHEPAJOB MeTaMOpPUIecKoro NpONCXOKAEHAA — CII0N, XJ0pH-
TOB, 9INZ0Ta 13 IIHHACTEIX MAHEPAJOB IIH CAHCTONH MACCH TVIHHB IPH
DOBHIIIEHNN TeMIepaTyps o Zapaenus. Ilpm aTom aBTopoM oTMevaercs,
970 BHOBL BOSHUKIIME MHHEpPaNH XOCTHrAnT O00abIINX pasmMepon (10
0,05 MyM) mo cpaBHEHHI0 ¢ pasMepaMH TJIHHHCTHX MHHEPAJOB B HemsMe-
HeHHOII mopojie, nMeonux o0saro Bepxany mpegeaom pasmeps 0,01 Mm.
Ilecunurn, ranpkn, mopdupobaacThl He TPUHUMATCH BO BHEMAHIE.

Onuaro nopodHO BOIPOC 0 TOM, KaK OTAHYNT b B HiN{e BHOBL BOZHHK-
HIne CJAI0bI, XJ0PUTH M T. I. OT 3THX ke MuHepaios paamepamu ot 0,01
70 0,05 MM, KoTopsie OTIATAINCH BMECTE ¢ NePBHYHEIM TIHHHCTBIM OCafl-
KOM, aBTOpPOM He paccmarpupaercs. B mexom npobiaema ompejeleHns
CTENeHI MeTaMOPPU3MA T HHHCTHIX MO POJ] IO H3MEHEHHAM HX MUKPOCTPY K-
TYPH, U3YIAEMOil ¢ TOMOIBIO NLIHEOR, 3aCHY;RHBACT CEPHE3HOT0 BHUMA~
HIIfL, & B JATEPATYPE OCBEmeHa HeJ0CTaTOTHO.

Wayuenie MUKpoCTpoeHUsA TIHH HMeeT GoAbII0e 3HAYEHHEe W JIAA 1O-
3HAHNA MOJE3HRX CBOICTB HX 1 ocobenHoCTeil Kak rpyuTon. Tak, HAOpH-
mep, eme B 1936 —1937 rr. M. @. Buxynosoii 6s10 DOKazaHo Ha IpAMepe
H3YYEHNA OTHEYMOPHEX KaoJHHATOBBIX TANH HuzkHEro kapoora Ilogmoc-
RKOBHOTO Dacceiina, 9T0 KazIoMy CTPYKTY PHOMY THIY DJIIH COOTBETCTBYET
onpeienennnii kKepamugeckuit Tan [41, 42, 43, 501.

2. CTPYKTYPBI N TEKCTYPBI

Ileprele ompejieIeHNS THHOR CTPYKTYP H TEKCTYP DIMHACTHIX HOPOL
nanel A. H. 3apapnurnm [113]. B paabmeiimeM Ha OCHOBAaHHM H3yUeHNA
Goasmoro GakTHIECKOTO MATepHATA THMNHYHBEIE [IA TIHHHCTHIX MOPOJ
CTPYKTYPH 1 Texerypht Ouuin onucanst M. @. Bukyaoroii n E. M. Open:-
gurosoit [9, 222, 306], meropnuecknx pyKOBOJACTBAX 1 PerHOHAJBHEIX
paborax. B ykasamnoil amTeparype faloTcA HANIOCTPALMH M ONUCAHISA
CTPYKTYP M TEKCTYp, HOITOMY MEI HPHBOANM JIHIIbL NepedeHb Hanbonee
pacmpocTpaHeHHHX W3 Hux (tabua. 4).

Takpne reHeTHYECKH BasKHBE CTPYKTYPHEE H TEKCTYpPHEIE IpH-
3HAKH, KAk CJOHCTOCTH, TpuUMech O00J0MOYHOTO MaTepmaia, CTeneHb
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CTpyETYpbl 0 TEKCTYPHI, HANOOJEE PACHPUCTPAHeHHbIE B MHHHCTLIX 1OPOAAX

ManpoTexeTyphbt MuKpPOTEKCTYPH MarpocTPyRTYpbl MugpocTpyRTYph
Cooncras: Caoncrasn: ;
TOPABOHTANBHOCAONCTA S POPHUB0HTAIBHOCIONCTA A Bpexanesmnas LpexunesniHan
JIEHTOYHA S HOIIPePHIBHAS Hourjaomeparopuinas KouraoMepaToBu(Has
HelpaBiIBHOCHAONCTAS npepssucran (mrpuxosarad) | I'pasennrosujjnas T'paseauToBuiHas
JHH30BHHOCIOHCTAS JHMAB0BHHOCIOMCT 85T TeaMmotieuTon as [TcammoneanroBas
BOJHUCTOC/IONCTAA Anesponeanronas AJIeBpONeIHTOBA
IIoHIaTan Ilesmropan Ilennronas:
CKPBITOCTONCT - MeranejJuronast
CryTaHHas BeciopApounas (CryTamas) JIGHTOIIeJRTOBAS
Ilosocuarasn OpHEHTH oD KT A OJIHOPOJHAST
Ilsrnmeras liaTaneTas HeoiHOpoHaA (KoutoMopd-
YemyiiuaTan Yenryitqaran HasA)
XironbepugHas Xaonbepujmas venryigarasn
Crpyituarasn Crpyiiuaras XJIOUBeRI(HAS
Oukopasn Ouronasn cTpyHdgaras
Mpamoposniasn I'uespopnjuasn nopupobiaacrosas
Crycrkonas (THE3TOBHJHAN) CeruatTas 00JITOBA ST
ooujiHAg

CerTuaran (10JIUTONAILHASL)

Iopucras

Cullonean:
OJIHOPOIHAA
MacCHBHAs

Caupuas

Texerypa, BOBNHKAIOUWAA B pe-
BYABTATE JKHSHEICATCNBIOCTI
POIOIPIX I JPYIHX Opramms-
MOB

CaanmenaTasn

IIpuseyanne Cograsieno o Asunny M. @. Buxysaosofi [42, 222], E. I. Opewnnkosoil [9].




OPHEHTHPOBKAE IIAMHHCTHX wactun m japyrue [222, ¢. 100], narepnpern-
PYIOTCS MHOTHMH aBTOPAME OJHOBHATHO.

B «Aranace rexkcryp n eTpykTyp .. .» [9] manm ocHoBH remermueckoi
KIaccHHKAIIM 9THX HPH3HAKOB, H0OKA3aHA TPHYPOYEHHOCTH HEKOTOPEIX
U3 HEX K ONpEJEeNeHHEIM MUHePAJbHEM THIAM [JINH.

Oco0mtil HETEpEC UPE/ICTABIAIOT KOATOMOPHREe CTpYI\TypH B TJIMHH-
CTHIX HOPOJIAX, CBOICTREHHEIE HOBOOGPAZOBAHUAM IINHHCTHX MUHEDA-
gon. Omn HanGosee MIUPOKO PAZBMTH B KOHTHHEHTAXBHHEX KaOJTHHATO-
BBIX IJIMHAX, IJIMHAX KOP BRIBETPHBAHNS, M04BaX, OokcuTax, GeHTOHATAX
¥ TTHHACTHX DOPOAX ¢ NPHMECHI0 aJeBPUTOBOro M MecIaHOTo 06I10MOT-
HOTO MaTepHajia, o0pasoBaBMIMXCA B pasdINYHEIX, OPEAMYNIECTBEHHO
KOHTHHEHTAJbHBIX, OacceilHax.

BosnukuoBeRNEe KOMIOMOPOHEIX CTPYKTYP CBA3AHO ¢ IePEKPHCTAILIH-
ganeil IIHENCTOTO BeleCTRA MK HOBOOOpa30BaHueM IIHHUCTHX MEHepa-
JIOB M HX CMeceil H3 PacTBOPOB B IEPHOJLL OCYIIEeHNs JHA BOJIOEMOB U 3a-
pacTaHmA UX PACTHTENBHOCTHIO, B HePHOM 0CAKOHAKOIUIEHUS IIMHICTHIX
OTJI0EHNIT, a TaK:Ke ¢ mpoueccaMu nousooOpasosanns. B oGpasosannn
KOMIOMOPMHBX BLIIeNeHNT GOJXBIIYI0 POIL UTPAIOT OPraHNYECKHe KHC-
JA0THI, NPHCYTCTBHE KOTOPHX YCKOpAeT paspylleHHe MHHEpPaioB
(ranEHCTEX, O0JOMOYHEIX) € HOCJAe[YIEeil KpHCTajin3anHedl HOBBIX.

B ransmcrsix mopojgax Mopekmnx (anmnii KommmoMopHBE BEeIEHHA
oGpasywres B nepuojisl perpeccnn Geperosoii aunun Mopa [49], mpu kpu-
CTAJIMBANUN TJAYKOHHTA, pAasJ0KeHUH BYJIKAHOTEHHOTO MaTepHala
(OeHTOHUTE) W, BO3MOKHO, PN APYFHX IPOIECCaXx.

Wayuenne rommoMop@HBIX CTPYKTYpP HOKAasHBAeT, 4YTO OHH MOTYT
BOZHUKATH HE TONBRO IPH CEJINMEHTO- M JHaTeHese, HO M B CTA/IUI0 DIIHTE-
Hesa. Yame Bcero aToT NPOIECC MMEET MECTO B INIMHHCTHIX IOPOfiax
¢ mpuMecho 00J0MOYHOrO (DeCYaHoro ¥ aJeBPHTOBOIO) MaTepHaia, 4T
obycaosansaer GOIBIIYI0 TOPHCTOCTH M BO3MOKHOCTh MHTPAIlHH TJIMHH-
CTOTO KOJLUIOMIHOTO MaTepHaJa M3 BEPXHNX rOPM30HTOR 0CA0YHOM TOIIIIT
B HIZKHHE ¢ 00pa3oBaHHEM KOJIOMOPPHEIX CTPYKTYD.

T. II. Mopoaosa nm M. A. ®aycrosa [231] onmcanm rommomopgube
CTPYKTYDPH TJMHUCTOrO Beliectsa, HaGaiofaeMsle B IOYBAX, I HMODBITA-
JIMCH CBA3ATDH BHIEJEHHBIE THIH ¢ YCIOBWAMHI ofpasosannsa nous. B pa-
GoTe oTMEYAETCH CBA3L (OPME W MHKPOCTPOCHHS KOIIOMOPYHHX BEIje-
JeHHIl TJIHHHCTOTO BellecTsa ¢ IPAHYJIOMETPHIECKHM COCTABOM MOYB.
OpEAM U3 OCHOBHEX (JaKTOPOB, BANAIONINX HA YHOPALOYCHHE NINHICTEIX
qacTHI Hpit 00pasoBaEnl KOJIOMOP(HBIX BE/EICHNII B I0YBAX, CAUTACTCH
mepeMeHHOe yBIaxkHeHHe u Bhickixamne. OnrTnueckas OpPHEHTHPOBKA
9ACTHI[ TMHHHCTHX MHHEpamoB cialee BCero BhHpajkeHa B IOYBAX, IO-
CTOSHHO TePEeYBIasKHCHHBIX I KpAiiHero HecyneHus.

Ira GarTOPH MIPAIOT BAYKHYIO POJIb 1 B 00Pa3oBaHNH KOJIIOMOPOHEIX
CTPYKTYpP B HpOIEcce CEeJUMEHTAIIME TJIHHUCTHX OCAjIKOB, 9eM MOKHO
00BACHNTD OTCYTCTBIE MIH CIa00€ PasBHTHE CHHTEHETHIHBIX KOIIOMOpPdH-
HEIX BHICJICHHI B [IMHECTOM BEIMECTEE MOPCKNUX OTIO0KEHHN H IMIHPOKOe
pacupocTpaHeHneé WX B KOHTHHEHTAJBHHX.

Jlaa xapaktepucTHkil yeaoBuii o6pazopaHNA TMIHH MoKeT OHTL MC-
0N b30BAHA CTENEHb OPUEHTHPOBKI YACTHI[ MIHHNCTOTO BENleCTBA B IIO-
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pofie, KOTOpasg 3aBHCHT OT TIHAPOIUHAMHYECKOTO N TEOXMUMHYECKOTO
peseaMa GacceiiHa, a TAKIKE MOHEPAJOTHIECKAX II MOPHOIOrHIECKHX 0CO-
Gemmocreit ramnamctax wactnn [222]. Ilpm orcyreTBMEH KOAryJaAMHE 0
MEIIEHHOM 0CA7K/[eHIH IINHUCTHIE TACTUIIE JI0KATCA HaPaiies bHO Haca0-
eHNI0, CO3/laBas OpHeHTHPOBAHHBE TeKCTYpH. llapanmensno opuenrupo-
BAHHLIE TOKCTYPH 00pasyoresa B MOPCROM DacceiiHe BHE 30HBI BAMYyTHBa-
HIA U B 3CTOMHBIX WIH CIOKOMHBIX ¢ MEJJIEHHBIM T€TeHIeM TIPEeCHOBO/HEIX
Oacceitnax. MukpocTpoenne TIHHHUCTEX OTJIO0KEHUII TPHOPEKHON 30HEL
MOPS M IPECHOBOJHHX 0acceilHOB ¢ aKTHBHHEIM THIPOAHHAMHYECKHM pe-
JRUMOM XapaKTepU3yeTcsi B OCHOBHOM ¢Iafoil CTEIIEHBI0 M OTCYTCTBHEM
OPHEHTHPOBKH IVIHMHUCTHIX YaCTHIL.

OpuenTHpOBAHHAA TEKCTYpa ompejienserca Bulandax mo oJHOBPeMeH-
HOMY IOracaHui) B CKPEIIEHHBIX HUKOJAX TJINHHCTON MACCEL I MOJKET
GETH OXapaKTePH3OBAHA KOJMUECTREHHRIMU HoKazaTeaamMu. [l naysenus
MHAKPOTEKCTYPEl IIIMHUCTRIX MOPOJ IPE/I0KEHE IBa MEeTOJa Ompeerne-
HESA CTENEHN OPUEeHTHPOBKH IIMHUCTHIX YaCTUI — ONTHYECKHUIl II peHTre-
HoBCKmit [268].

ITH METO/H HOKA He HAILIN IMHPOKOro NPHMEHEHNS B H3yICHIH TIHH
opu anmansbHoM amanmuse. OIHAKO UX BO3MOKHOCTH JAl0T OCHOBAHHE
HAJIEATHCSA Ha HOAydYeHne HeoOXommMoro (arTHYecKOTO MarTepHana IpH
CTATHCTAYECKUX MCCAEOBAHUAX CTCIEHN OPHEHTHPOBKHN TIMHICTHIX 4ac-
THI{ B MOPOAAX PasHHX (ammii opHoro crparurpaduieckoro ropusoHTa.

3. XAPAKTEPHCTHRA TI'INHHUCTOI'O BEHNECTBA

OcHOBHAS IJIMHACTAs MAcCa TJIMH B 3aBHCUMOCTH OT MHHEPAaJbHOIO
COCTAaBA M PACHOJOFKEHHs CIATAIIIAX €e YacTHI[ B MOPOJie XapaxTepu-
ayerca: 1) cTemeHBI CTPYKTYPHOH OJHOPOAHOCTH; 2) pasiHuNAME OK-
PACKH B HPOXOJAMIEM CBeTe; 3) IMOKAsaTelsIMH IPeJOMICHHS IIHHHCTHX
MUHEPAJIOB M HX arperatos; 4) OPHEHTHPOBKOIl YaCTHI] TIIMHIICTHX MHAHE-
Panon, X MOTACAHHEM H JBYIPEJIOMICHHEM.

MunepanbHBIii cocTaB OCHOBHOI MACCHI TJMHEL, T. €. gacTui;<<0,001 am
m 0,001 —0,01 mym, B mandge oGsr9H0 MosKeT OBITH OMPEEeR TOABKO TPH-
6musurensno. Muaepans pasmepom 0,01—0,001 Mym TpyaHOODpeieanmEL,
0cOGEHHO €CcJM MX HEMHOTO, TAK KAk OHM OOBIYHO HOTPY/EHH B MAcCCy
Gojee TOHKHX 9aCTHL, HX KOHTYPBI He Beerjia X0poiuo BUHE I BCIE/ICTRAe
9TOT0 ONTHYECKNE KOHCTAHTH TACTO HEOLpPEJlesiNMEL.

Ilerporpaduuecknii aHaIN3 JAET BOZMOKHOCTE ONPEIeJnTh MIHE DAl b-
HEI THO TJIAHEL, YCTAHOBHTH 00HeM H ROMILIEKC AAIbHEHNINX IeTalbHbIX
MccAeOBaHNI TIMHACTOTO BEImecTBa.

ITpn maygennn mandos ¥ OPHEHTAPOBAHHKIX IpeIapaToB IINHHCTHX
dpakumit TOPoK 04EHD PEIKO BCTPEYANTCA MOHOMUHepaibHEE o0pasopa-
Hust. OOGHIYHO BTO CMeCH, MOATOMY ONTHYECKUE KOHCTAHTH WX He BCErja
MOTyT OKITHh MCOOJB30BAHK [UIA AHATHOCTHKE. B Hacrodmee npems oHm
TOPHMEHAIOTCA B OCHOBHOM HE LI ONPe/leIeHNA MAHePATI0B, a 1A XapaK-
TePHCTHKH MHHEPAJBHOTO THIA TVIMHA M PEIIEHNA HEKOTOPHIX Ie0J0rH-
JeCKHX M MeTofgmueckux pompocos. Hampumep, B. H. Mypasnes,
B. A. {pun u B. [I. Iyros [234] mokasann BoaMO/KHOCTE HCIOAb30BAHHA
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nokasarteieil HPeIoOMICHIA HCKYCCTBOHHHX ABYXKOMIOHEHTHHIX CMeceil
PIUHUCTHIX MHUHEPAJIOB JIIf KOAAYECTBCHHOTO AHANH3A HMX COCTABA.
AsTtopamn npejnosena GopMyia, M0 KOTOPOi, 3HAA MOKA3ATENb IPeIOM-
JEHUA CMEecH I IPUCYTCTBYIOIUX B Hell MUHEpanoB, MOKHO OLPEJACINTD
KOJTECTBO Kaykaoro m3 HuX. (1A MCHONb30BAHMA 3TON0 METOHAA KOJM-
YeCTBEHHOTO aHann3a HeoOXOAMMO NpeABAPHUTENBHO ONpeNeNuTh COCTAB
CMeCH JaHHHX TIHHICTHX MUHEPAJOB W IOKA3ATEJH NPEJOMJICHHA TO-
CH@HUX, KOTOPEE MOTYT OLITH ONIpefejeHbl BO PaKLUAX, BHIEJHEHHEIX
13 MOHOMHHE DAIbHKX IVIHHUCTHX I0POJ] PerHOHA, H 3aTeM HCHOJIb30BAHE
7 AaHAAWN3A OTI0KEHHIl OJHOBO3PACTHOr0 TOPUBOHTA.

IIpnverenne MeToma MoKeT HaTh XOPOIUIHE Pe3YIBTATH OPH DPETHO-
HaJ bHEIX MCCJeJ0BAHUAX TamEWCTHX mopoj [182]. :

lameneHne ONTHYECKNX CBOHCTBE MOHOMUHEDPANBHEIX TOHKOAHCIEpPC-
HHX (paromii TTHHUCTHX IOPOJ OTpajkaeT H3MeHeHHs ocoDeHHOCTe
MHHEDPAJI0B W MO;ieT OHTh HCNOAB30OBAHO ISl XapAKTePHCTHKH YCIOBH
oOpasosanusa mopox. Tak, mampumep, 9. A. [Muppyc [255] yeranosmn
BaKOHOMEPHOCTH N3MEHEHNA IOKasaTejaeil IperoMiIcHHs I0YTH MOHO-
MHUHEPATBAKX THAPOCTIOANCTHX (parunii 03epHO-IETHHKOBBIX JEHTOY-
HEIX IVIIH 9eTBEPTHYHOrO IEepHOJa HA TEPPUTOPHUH JCTOHHH. ABTODOM
DOCTPOEHB KAPTHl H30JHHW 1 Kpuskix pacupegeinenus Ng' u Np' ToH-
Knx (parmmii MIHHEACTHX TOPOK 0JHOTO CTPATHTpadguIeckoro TOPH3OHTA
I TeHeTHYecKoro Tnoa ramasl. Ha ocHosamnnm aHannmsa (aKTHYECKOTO
MaTepHajia IOKA3aHA 3aBICHMOCTH H3MEHEHHs ONTHYECKHX CBOHCTB TOH-
KHOX ()parIImil JeHTOYHEIX IJIUH JCTOHUN OT HAMEHEHHA IICTOYHAKOB CHOCA
n majgeoreorpaduueckoii 00CTAHOBKH.

Suavenne merporpaguUecKUX HMCCACOBAHUE [ OLPEeJeHNsa ayTu-
TeHHOCTH TAHHICTHX MUHEPAJI0B OTYETAHBO BHAHO HA IpPHMEpe H3ydeHus
IIAYKOHNTA, KOTOPHIL ABAAETCA MOKA3ATEIEM MOPCKOH CPefbl OCagKO-
HAKOILIEHNA W JWUNIL B PEIKHX CIyIaAX 00pasyercd B KOHTHHEHTANBLHBIX
VCIOBUAX W IPU THApPOTepManbHBIX mponeccax (em. ra. IT).

I'raysoHUT ayTHTeHHBI XapakTepnsyeTcd HeOKaTaHHOH (opMoii se-
per man ux arperaros. OcoGenno THoAIHEA GOpPMa KOMOUKOB € PaguaabHO-
NYYUCTHIMHE TPENIHHKAME, PacuMpAOIMMICA OT IeHTpa K mepudepun
sepua. Ilpoucxo;smenne TpemnH chA3EBAETCS ¢ yMeHbHIeHHEM 00BeMa
3ePEeH MPH CTaPeHIH I KPUCTAIIN3aHy IePBOHAYaIbHOro0 reas. Bropum
OpU3HAKOM ayTHATEeHHOCTH TJIAYKOHATA SABIAETCH PasHOPa3MEpPHOCTDH
30peH MUHEpala U JaHHEE 0 B3ANMOOTHOIICHHAX DPasMepoB MHHEepaia
C 3ePHICTOCTHIO COJIe PsRAIEit ero mMOpoJisl. AyTHIeHHEIE 3epHA MIayKOHHUTa
B TOHKO3EPHHCTHX IOPOAax (rImHAX) MOTYT focTArath Hambojee Kpym-
HEIX pasMepoB B maHHOM paspese mopox. Hecoorsercrsme Me:iay rpany-
JMOMETPIYECKHM COCTABOM OCHOBHOM IOPOJAB H 30PHAMHI INIAYKOHHTA H
HEPABHOMEPHOCTH IPAHYJIOMETPHYECKOT0 COCTABA MACCHI TTAYKOHHTA —
CYIIECTBeHHOE MNOATBEp;/KICHNEe AaYTHIEHHOTO NPONCXO;KICHNA MHHE-
paxa.

PasMep sepeH aJJIOXTOHHOTO TIayKOHHTa COBMajaeT € pasMepoM
SepeH MOpOoMdBI; KPOMe TOTO, TAKOIl MIayKOHHT HMEeT OKATaHHyo GopMy
3epeH. 3epHa IJIaYKOHNTA MHOTA COAEP;RAT BRAIOYEHHA Omajga, Ieoii-
ToB, mupnra, GocdaTor, 0OETHO KOHIEHTPUPYIOMUXCA B MEHTPE 3€PEH.
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4. AYTUTEHHBIE MHHEPAJILI PASMEPOM BOJIBHIE 0,01 mm

Murepanm ¢parmnii Goasme 0,01 MM B rIHEHCTHX HOpOgax OTHO-
CATCA OOKYHO K HETTHHUCTHM MHOHEPAaJaM W MABIAOTCA IPHMECSMH.

Pasmep sepeH MUHEpPaI0B ONPEIeIALTCHA ¢ HOMOIIBI MAKPOMETPeHHOIT
ORYJIAPHOI IMHEIKHI ¢ UBBECTHOIl 3apaHee meHoi memenma. Copepskanne
JEBPATA U HECKA MOJACINTHBAETCA ¢ IOMOIIBIO OKYISPHOI CETRE H CpaB-
HenueM moas apenus muuda c rabaumamu [342], B KoToprix H300pasKeHE
KPYrH PaBHON BeNWYHHBI, COAEP/RANINE PasindHoe KOJMYECTBO YePHBIX
OsTeH, COOTBETCTBYIONIAX 3ePHAM MEHEPAIOB B I0J€ 3PeHHA MAKPOCKOMA .
HoangectBo 3epen B mpefenax Kaporo Kpyra cocramager 1, 2, 3, 5, 7,
10, 15, 20, 25, 30, 40 n 50% ero mromann. B «MerogngeckomM pyKoBoJ-
cTEE 1o neTporpado-MuEEEPATOTHYCCKOMY HayueHuio riuEy [222] 8 Tada. 9
n 10 nzobpasens takue Kpyru, naroropaennsie E. B, JlmMurpuesoit s
seper pasmepom 0,1—0,01 mm 5 auamerpe npn yseamsenun 40. Orm or-
amzaorea or tabmum M. C. Msenosa [342] Tem, uTo sepHamM mpugaHa
Hanbojiee pacmpocTpaHegHas yIri0BaTo-oKpyraas dgopma.

Paccmorpenne Tabnmi HOKasKBAET, 4TO TPH CONEP/KAHHU 3epeH 0
15% pasnnume KONHIECTBA MX ¢ HATEPBAIOM 5% YIABJIMBAETCA TIa30M
orderiuso. Ilpu comepsxamum szepen ceeime 15% pasmmuua mexay 15
n 20, 20 m 25, 25 n 30% menee oraerausm; mesray 30 u 50% onn yaasman-
BaTCA ToabKo mpu uaTepnaixe B 10%.

[Ipu maccoBrix merporpaduaecknx padoTax MOJE3HO MATOTOBUTL AHA-
JNOrM9HEe QHATPAMMEL /I PABIMTHBEIX PAasMEpPOB 3€peH U B IIpeflesiax
Kajrporo pasMepa JaTh HECKOJIBRO BapUAHTOB pPACIpeNeJeHIIS 3ePeH:
paBHOMEpHOE, CI'YCTKOBOE, JTHH30BUIHOE, MOCIOIIHOE.

HeraunncTsie Munepaasl — DpEMecH — MOTYT HMeTh Kak o0ioMouHOe,
TAK M ayTHIEHHOe HPOHCXOKICHNE; HCCIefl0BaHNe NX oco0eHHOCTEIl TaHO
B ra. IV.

AyTHreHHhle MUHEpansl 00pasyloTCAa B IIMHHCTHX MOPOAAX B cTaIwi
CeJIHMEHTAINM, JHATEHEe3a, KAaTareHesa W HAYaJIbHOrO MeTaMopdmama.
WNsyuenne ux aer BO3MOKRHOCTh XAPAKTEPU30BATh YCAOBHA HAXOMICHNA
PIWH T CTAZHH TOCTCEUMEHTATIHOHHEIX M3MEHEeHHMIl.

Hnsxe zags manbonee pacupocTpaHeHHEE B TINHACTHX TOPOAAX ayTH-
TeHHbE HeTJIMHHCTHE MUHEDAJH, ONUCAHK 0CO0eHHOCTH, (JOPMEL BHIIEIC-
HIiT 1 OPHYPOYeHHOCTh K OIpefieleHHEM (anuaM | cTaguaM o6pasoBanns
nopox (taba. 3, 5). IlocaexoBaTenbHOCTS OMACAHUSA COOTBETCTBYET KIaC-
endpuramun museparos A. I'. Berextmma [22].

Cyasbdnrngs. Hanbonsmum pacupocTpaneHENeM B TJANHHCTHIX TOPO-
Jlax XapakTepHayorca cyabpuam sxemesa m Memu. Cyasdmasl xenesa
NpeACcTaBIeHK TIHAPOTPOMJIHTOM, MEJIBHHKOBHTOM, THDPHTOM, Mapkasn-
TOM, THPPOTHHOM,

I'mpporponaaur — rugpoeynbdun swenesa FeS.nH,0 — mpemcra-
BiAeT cofoil YepHOe TOHKOAHMCHEepcHoe KoaidompanbHoe BemecTso. Ilu-
POKO PacHpOCTPAHEH B MJIAX COBPEMEHHEIX MOpeil, W3BeCcTeH B JAPERHAX
rauaax. C reuenneM BpeMeHH IEPEeXOINT B IMUPHT MIH MAPKa3HT.

Menrenrosnr FeS, — KomnmomjgHas CKpPHETOKpHCTAIIMIECKAs pas-
HOBHHOCTE Omeynbduaa kemesa, WepHOTO ILUIH CEPO-IEPHOTO I(BETa.
Habnwopaerca 8 wiax, ranaax.
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Ilepur FeS, oyems mmpoxo pacmpocTpaHem B INIMHMCTHX MOPOJax
B BHUJIe KyOHUECKNX M peske OKTasIPHUIECKHUX KPUCTATIHKOB, MHKPOATpe-
PaTOB, YACTO MAPUKOBHAHOM (OPMEL, KOTOPEIM IPUITHCHBAIOT OaKTe pIA b~
HOe NpOMCXOos;KIeHne, KoEKpenuit u 1. #. llupnr asiaserca gmareEeTndIe-
CKUM MHHEDAJIOM, MHAHKATOPOM BOCCTAHOBHTEIBHOI 06CTAHOBKH CpeJIsl
obpasosanua mopojsi. B COBpeMEHHEIX M JIPeBHAX 03¢PHHX H MOPCKUX
ocafrax Habmiofaerca obpasoBaHme IHPHTA 33 CUET PACKPHCTAIIN3a-
IUH KOJJIOUAHOTO MeJIbHUKOBHTA.

Maprasur FeS, B oTaugme oT DUpHTa KPUCTAIIN3YETCA B poMOude-
CKOil CHHTOHNIN; B IUTHPAX OH OTIHTHM OT MHPATA MO ABYIPEIOMICHU.

Cyabdunsr Me BCTPeIawTes B MIMHUCTHX MOPOXAX B HE3HAYATENb-
HOM KoJmgecTse, 00HYHO COBMECTHO ¢ cyabdmaamm xenesza. Onm mpacyT-
CTBYIOT B BHJIE IBJIEBATOMH BKPAIIEHHOCTH, X0POIIO OTPAHEHHEIX KPHCTAI-
JI0B, ICEBAOMOP(O3 IO pacTHTEIBHEM OCTATHAM.

Xanskosna Cu,S ommcan JI. M. Muponmonscknm [226] B mecuamsix
H3BECTKOBUCTHIX MOPCKUX TIHHAX KazaHCKoro sapyca Tarapmm, B KOTO-
PBIX OH 00pasyer KOHKPEIHOHHBIE CTAYKeHNs, CIYCTRI U MEJIKHE PACCesH-
HEIe BRJIIOYCHUA,

B xpacnonsernoii menncroit popmannu C,—P, J{onbacca :’:y:ﬂ:t}m;m
ME[l B OCHOBHOM NPHYPOYEHH K HeCYaHMKAM W B MEHBIIEH CTemeHn
K MEJKOBOJHO-MOPCKHM IVIHHAM ¥ APTIJLJIATAM, B KOTOPHX YCTAHOBIEHE
ClIe[ylomue MUHEePAJIK: XaJIbKO3WH, XaIbKOMUPHT, KOBEJJINH, MalaXxnT,
agypur, XpH30oKo/uia u GopHHUT, HAOMOMAKIINECS B BHAE JCHAPHATOB IO
ILTOCKOCTAM HACIOEHHA M TPEIUHAM, KOHKpeIuil, mcesmomopdos mo
pacTuTenbHEIM ocTaTeaM [283]. ,

I'axompgm pacmpocrpaHeHH B TIIMHMNCTHX IOPOJAX COJEHOCHEIX,
OTI07KeHNI; HanGoaee YaCTO BCTPEIAITCA TAMNT, CIILBUH I KAPHAIINT.
IIpn marorosiennn maudos 3TH MUHEpAJIBl MOTYT PACTBOPHTHCA B BOJE,
N0aTOMY ImamH{Kl M3TOTOBIAIT HA Taunepune. [amonjsl BCTPeYaioTes
B BHE IUIOTHHX KPYOHOKPHCTAJNHYECKHX MACC, CJIOER, JHHS, KT,
PHXJIBX KPHCTANIHIECKAX arperaToB, B€PeH I TOHKOPACCEAHHOIO Iie-
MEHTA U ABIATCA MOCTOAHHEIM KOMIIOHEHTOM TAI0MEeIATOB — COJAHBIX
TIAH. JTO0 THINYHKE XUMITECKHe 0CAIKM BOJI OCOMOHEHHHX JATYH WIH
CONAIHHIX 03ep.

MI00PHUT KAK ayTUIeHHKl MUHEpaa B BHJEe MeTAKOJJIOMIHON pasHo-
BHAHOCTH PATOBKHTA OMMCAH B BEPXHEKAMEHHOYLOIBHHX I TEPMCKUX
omno:keRuax epponeiickoit wacra CCCP [34, 227, 263]. PaToskur oOna-
PY/KEH B BHJE TOHKHX JMH309EK B TIMHMCTHIX IPOCTIOAX cpeanm rapbo-
HaTHO-TOJOMHUTOBKIX MOpOJ, 00padyeTcA B CTajui0 SOUTeHEe3a B J0JOMIl-
rax. llepsuaasiM MarepuamoM s 00pasoBAHUA PATOBKHTA SABIAITCA
KpueTanasl faoopura, 06pazopasiinecs B HACHIIEHHOH MATHe3WaI bHEIMH
conaMu OeccynbumEON MOpckoil cpeme mpm 0GpasOBAHME KOIOMHTOR.

JI. B. Ilycrosanos [263] ormevaer mpumypoueHHOCTS PATOBKUTA K IIa-
JABIFOPCRUTOBEIM TJIMHAM, XaPAKTePHU3YOIAMCA ILIOXO0Il BOJONpOHHIA-
€MOCTBIO, 9T0 00YCIOBINBAET 3a[ePRUBAHNAE B HUX BTOPHYHBIX MHHE DA b-
HBIX PacTBOPOB U BHIAAeHNE (TOPHCTHX COmIeil B TBEPAYO dasy.

OKucaw KpeMHE A B rImAEncTHX I0pogax BCTPEIAITCA CJIe-
AyIomue MoAngHKAIIIITK peMHe3eMa : OIaJ , K pucTofaauT, XaaIeToH, KBapil.

78



T T

T

N e

Omnan wabaofaercsa B BUJE JRIIOK, HATEKOB, IE@MEHTa, MeJbLUaillImx
IApHKOB MaH Tao0yias, B GopMe cKeJeTHHX ocTaTKOB. OH MMeeT HU3RIIL
peased (N or 1,26—1,40 mo 1,46—1,48), mzorponen u MoskeT nepexouTs
B XauanefoH.

Hpuerofannar mo ooTuuecKnM CBOIICTEAM HEOTIHINM OT OIaja H Ompe-
JleIAeTCA MO NAHHHEIM PEHTIEHOBCKOTO W DJIEKTPOHHOMUKPOCKOIHYECKOTO
agamuaos. [Ipueyrerene onana u Kpuerobannra yrasusaer Ha ofpasoBa-
HIle TOPOJ B MOPCKEX yeaosuax. Kpucrobaanur ouens xaparrepes s 6en-
TOHHTOB 1 IPYTHX MOHTMOPHIIOHHTOBEIX IJIMH MOPCKOTO IPOHUCXO;KEHMA.

Xauuenon B BUe OKPYIIbX 00pasoBaHuil pajuaabHO-IyIHCTOTO CTPO-
eana onucan A. A. Huprossim m A. I'. Kobunesam [241] B xonTuHen-
TaJbHHX apriaianTax Jlorenkoro 6acceiira. ABTOPH CYNTAIOT, 9TO XaJIe-
pon o0pasoBaics B CTafWI0 AUaTeHesa 3a CUYET KpeMHe3eMa, BHCBODO-
FRJIABHIETOCA TPV PA3JI0KEHHN TOJNEBHX INIATOB B KOHTHHEHTAIBHBIX
YCIOBHAX. _

Keapn ayrurennstit onncar M. B. ITacryxosoit [250, 251] 8 consanx
INIMHAX Ty8Tarckoil comeHocHoil Tommu. OH ofpasyer CTAKEHUs OKPYT-
noit gopmsr, pasmepom B momepegrnxe 0,03—0,50 mm u Goxbme, ¢ Mo3amy-
HOIl CTPYKTYPOH WIN B BUJIe CKOILICHHH X0POIIO 00pa30oBaHHKIX KPHCTAI-
JI0B, NpPO3paYHHIX 1 0es BR/IIOYEHMII.

OxMCaAN M THAPOOKMCIK jKeaesa — MarLeTar,
TeMaTHT, TeTHT, THAPOTETHT — HPHCYTCTBYIOT B TINHAX B TOHKOpACCESAH-
HOM COCTOAHHH, IPOIMATHBAS HOPOAY, B BH/IE TOYEUHHIX 38 PEH WM IIeHOK
HA TJIMHHCTHX M JPYTHX MHHEPAJIaX, OPOKHJIOK H BEJIEICHHI pasindIHOR
($OpMBI, HHOITIA ¢ KOIIOMOP(PHBIMH CTPYKTYpPAMH.

BessofaEe oKkuCIH sKkej1e3a (MATHETHT M TeMATHT) BCTPEYAKTCA PENIKO
B BHe NHIe00pPasHOil TOHKOPACCEAHHOI BKPAINIEHHOCTH, 3aMEmiaiT
CKeJIeTHHE OCTATKI OPTAHH3MOB W, MO-BHAAMOMY, XaPaKkTePHB HCKIOTH-
TeABHO JUISi OTJAOKEeHHIl TeKToHmuYecKHx obmacrein [341].

I'mapookmcirst enesa 9acT0 BOBHUKAIOT B Pe3yabTaTe OKHCICHHA OPH
aIMreHese M BRIBETPHBAHHN CyAbQUI0B, CHAEPHUTA U JPYTHX MAHEDAIOR,
KOHNEHTPUPYIOTCHA B BHjIe PACIIBIBIATHX OATEH U HHOTAA 00pasyioT mcen-
Jomopdoskl MO NEPBHYHEIM MuHepanaM. ['MAPOOKUCIH Kenesa obpaay-
I0TCH BO BCeX KOHTHHEHTAJIbHRIX M MOPCKHX (anusax, a Tak/ke B Pe3yib-
TaTe IMOCTCEJUMEHTAIMOHHOT0 OKHCICHMA TEMHOIBETHLIX MUHEpAJOR.

OXMCIH ¥ PTHAZPOOKHCIB AaAJT0MHUHENA— rEOOCHT
uiHacnoop (B ITUHAX PeOCHHKINHEAIBHRX 00/acTeil) HHOT/IA IPHCY TCTBYIOT
B HeGONBIIUX KOJHYECTEAX B KAOJIWHHTOBHX M, BOSMOKHO, IPYTUX TJH-
HAX, I09TOMY HE BCErJia OupeeasaoTes upn naydennu mandos. [[ia onpe-
JeneHnsi cBOOOMHEIX OKHWCIOB AJIOMHHUS B IJIAHAX, HE OKPANIEHHEX
B KpacHHI u po3osmit nsera, JI. A. lllmenessim [345] mpemnoskena nper-
Hafg alNsapHHOBAA PEAKINA. ITOT METOJ OCHOBAH HA COOCOOHOCTH CRO-
OOMHHX 0KHCIOB ATIOMOHUA 00PA30BEBATE ¢ AJH3aPHHOM B IPHCYTCTEHE
pearenTa (GopHOIl KHCJIOTH) KpacHHE JaKW, He paspymaomuecs mIpa
mOCIaefyioneM MPOMEEBAHAN PACTBOPOM cmmpTa miam GOPHOM KHCIOTH.
Hanfomee 10cTOBEPHO OKHCIE ATIOMAHAA O PEIEISIIOTCS IO JAHHBIM PeHT-
TeHOBCKOTO0 M XHMITYecKoro amammsos. OHm o6pasyioTcsi IpH BEIBETPH-
BAHHHE B OCHOBHOM B TEIUIOM I JRAPKOM IyMUJHOM KiuMare.
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OQEupcan ¥ TUHIPOOKHCIAIH THTAaHA MIPORO pacopo-
cTpameHH B IVIMHAX B BHJIC TOHKO3ePHHCTOrO pyTilia, aHaTasa, OpyKuTa
u 06BIHO IPH OINICAHNH MIHGOB ONPeIenAnTca cobupaTeabHEIM TepMu-
HOM «IeHKOKCEH», TAK KAk TOUHOE OHpE/leJieHIe ITHX MHHEPATIOB BO3-
MOKHO TOJNBKO IO JAHHBIM PEHTTEHOBCKOI'0 aHAJI3a.

AyTurenHne MHHEPATB THTAHA IPHCYTCTBYIOT B BHje TaOIHTIATHIX
1 OumEpaMAIANbHEX 3epeH, HeOKATAHHHIX, PagualbHO-IyInCcTHX 00pa-
soBaHUil, cPePOKPHCTANIOB H aMOpP(HONE MACCH N MIMPOKO pacmpocTpa-
HEHbl B KAOJUHUTOBHIX IVIMHAX U INIMHAX KOP BHIBETPUBAHNA.

Amatas, pyruia B OPYKHT ONHCAHEl B apPrIUUIHTAX KOHTHHEHTAJIbHBIX
dannit lonbacca [241], B anaoBHANBHBIX OTIOMKEHUAX IMPOAYKTHBHOII
ceutel kapbona Haparampumcroro Gacceiima [277] wak pesyabrar ama-
PeHeTHYECKOT0 TpeodpasoBaHUA TMOPOJ B YCIOBHAX OKHCICHHA pacTH-
TEABHOT0 MaTepHama.

Pentrenorpadmueckumn nccaeposanuamu (IO, C. JIparonos) ¢dpak-
muii <2 0,001 MM 00pazios KAOJIMHUTOBHX TJIMH KOHTHHEHTAIbHEX 0TI0-
sreHnit 3 wommexiun M. @. Bukyinosoit oGHapy:;keH aHATA3.

Heroropsie asropu [164, 198] onncrsaoT HoBooGpasoBaHUA OKHCAOB
THTAHA B TIMHACTHIX OTJIOKEHHAX B 30HAX JIINreHesa (HOPMAaaibHOILO
I IpPOrpecCcHBHOr0), HAYAJNbHOT0 Meramopdmsma m rarareHesa [80].

M. B. ITacryxosoit [250] onucansr amopdmslii JefiKOKCEH H RPHCTAJ-
Judgeckue OPYRAT M a@aTas B INIHHAX XeMOTEHHO-TEPPUIEHHOI TOIIH
mecroposkaenus Tyarar, ofpasopaBmimecs NIPH PasIoKeHNH BYIKaHU-
yeckoro crexiaa m Omorura. IIpucyrcrsme oxmenos Ti xapawtepro pust
KOHTHHEHTAJIbHHX KaOJHHATOBHX I'VIWH, a TaKyke MOPCKHX, IPHOPERHO-
MOPCKHX M JIeILTOBHIX OTJIOMKEHHH MelX-mameorenosoro soapacra Cpep-
gero MpuoGea [139].

OKHCAW M PUAPOOKMCIAN MapraHila IMAPOKO pac-
NpOCTPaHeHbl B IMIMHUCTHIX HOpojax wacTo B cmecn ¢ Fe-mmHepamamm
B BuJe HeOOJBLINIAX BHICJICHHH, TEHJPHTOB, HAJETOB, HATEUHHX (opMm
€ KOHIIEHTPHYECKN-30HATBHLIM CTPOCHNEM, TOHKOKPHCTAJIHIECKNX arpe-
raTtoB YepHOro, OypPOBATO-UYEPHOTO IBETA HA TOBEPXHOCTAX HACJOCHNSA
W B TPemMHAX ¥ DPACCEAHHOH BKPAIUIEHHOCTH B MACCe TIIHHEL.

HaGaomaemere B nuindax TIHHECTHIX HOPOJ MHHEPAJH MapraHiia
BXOJAT B rpynny ncwiomenasa — mMnO -MnO - nH,0, sepenenne pas-
HOBUJHOCTEIl B KOTOPOIl BOBMOJKHO TOJNBKO C HOMOIIBI0 PEHTTEHOBCROTO
H xummueckoro amanmnaos. [lcmromenamer pacmpocTpaHeHH B TJIMHAX
KOHTHHEHTAJIBLHKX H MOPCKHX Qarmmii.

KRap6omnars. AyrureHasie TOHROJHCIEPCHEE KAIBIT, JOTOMHT
W CHEPUT pacIpefiielsA0TCH B TINHAX B BHJIE PA3PO3SHEHHEIX 3€pPeH MM
arperaTos, JWH30BHIHHX CKOIUICHWH WIA PABHOMEPHO PacCesHbl B HO-
poze. i ayrurennsM Jima- 1 9OHIEHETHICCKUM OTHOCATCA CHEpOINTOBEIE
ofpasonaEnsa M KPYNHOKPHCTAIANICCKHE BHIJICJICHNA WM XOPOmo Orpa-
HEHHBEE KPUCTAJIIL 9THX MHHEepasoB. B peaynbraTte NpHBHOCA PACTROPOB
H3BHE I0CJIe 0CaRAeHAsA IHHICTOT0 0CA{Ka PN lia- Il KaTareHese HHOT/a
obpasyorea kapGoratasie mposkmiku. Ilprcyrersie B PIMHRICTON Hopoae
KapboHATOB (KAIBIAT, IOJOMAT, CHAEPAT) YCTAHABIMBACTCA B II0JIE 10 Xa-
pakrepy scrunanus ¢ HCl n sarem yrounsiercss npu I3ydeHHN mManQoER.
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B ranmax orepHTEIX MOpcruUX OacceifHOB MIPOKO pacmpocrpaHed
KaaosiuuT. B ocajkax JaryHHHX THOCOHOCHBIX (aimil npeobiagaer 1oa0-
MHT, B COJNEHOCHHX — [[ONOMHT, AHKEPHT, B ONPECHCHHLIX JaryHax —
nomomut, Kanbuur. s Gomorasx danmil, He CBAZAHHKX ¢ MOpPEM, a0~
BHAJBHKX M aJII0OBHAJIBHO-Te]bTOBEIX XapaKTepeH cHjieput; s GoxoTax,
HMEIOAX CBA3H C MOPEM, HAPA/LY C cnnepnmu mosipasaoTes Mg— Fe- -Kap-
Gomatet — Opeiftmepur, aakepur [195].

Cyasbdarn mpacyTcTByT B IIHHEECTHX HOPOJaX B BHAE THICA,
QHTHApUTA, NEIecTHHA, Dapura, APO3HTA, AJyHUTA, JEBUTHTA.

Tune, aErugpaT ¥ HeaecTHH — MOKasaTeJaH MOBHIIEHHOH COXCHOCTH
cpefbl OCAIKOHAKOIVICHUS (CONSHBIE 03epa, JATYHBI, IPUOpPERHO-MOP-
ckas goHa). OEE HAOAONATOTCA B BU/IE HPOREIKOB I IEMEHTa , TOHKOBOJI0K-
HHCTHIX 00pa30BaHuil, KPYNHOKPUCTANINYCCKUX JIPY3 M MHKPOBKII0IE-
guii. Hebonpimine KOHKPeIME U TPOCION 9THX MUHEPAI0B MoryT obpaso-
BATBCA B PesyabTaTe BTOPHIHBIX IPONECCOB HPH BO3NEHCTBHI HO/3eMHBIX
BOX, OKHCJIEHUM cyab@HIOB H Opoleccax BHIBETPUBAHUA B YCIOBHAX
CYXOro KJIMMATA.

Bapur B rauHuCTHX HOPOJIAX BCTPEUAETCH 3HAYHTENBHO Dee, Ipe-
HMYIIECTEEHHO B BOJle MEKPOKOHKPEIHil IJIN CTA;KeRNl ¢ pajnajbao-Iy-
THCTHIM WIN 1apamrienbao-mectosateM crpoennem [195]. Takue oGpaso-
Bauusg Oapura ommcamsl, Hanpumep, C. B. Jlursmasim n M. E. Hoxyzaa
[189] B BepxmHerkapOoHOBHX riiMHAX 3aJHBOB W JaryH B J{Hemponcko-
Jlomenkoit Bmagnmae.

flposur wacro mabuoaeTcs B TOBEPXHOCTHHIX 30HAX OKUCICHHA TN~
HHCTHIX HOPOX B YCAOBUAX CYXOr0 M HONYHOYCTHHHOTO KIHMATA B BHE
KOHKPENHil, HaJeToB, NOPOMEKORATEHX IPHCHIOR n T. 1. OH onncad B Me-
auanToBnX cnannax Kapmar [65], maiikonckux rammax Kaprasza [97].

AnynnT, nepuraT (OTAMYAETCA OT ANVHUTA MEHBIIEM COJIepIRaHmeM
BOJIEI) BCTPEYAIOTCA B BHJE TOHKO3EPHMCTHIX, 3€MJIMCTHX, BOJOKHHCTHX
Mace H HHOIJIA MeAKUX poMm00dipnuecKux min TabiauTdaThX KPHCTANIOR.
AxnysnT B rinHax ofpazyer KOHKpPEIUN B TOHKOPACCEAHHYI BKpaIeH-
HOCTH. JIeBUIUT B BHUJE CTA;KEHHII HENPABHJIBHOH (QOPMEL pasMepoMm Jio
HECKOJIBKUX JIECATKOB CAHTHMETPOB B NOTNEpPEYHAKE OMHCAH B 03€PHBIX
9acoBBAPCKHEX ormeynopHux ranEax [192]. OGpasosanme amxyrnTa npo-
HCXOIMT B Pe3yJbTaTeé BO3EHCTBHA CEPHOKMCIHX MOBEPXHOCTHHX BOJ
HA TINHO3EMCOMIep;Kallie MOPOALl — TJIMHE, BYJIRaHHYECKIe TY(H 1 1.
[56]. Kpome aroro, cynsdars B Bufe cyab(oaloMIHIEBEX COeLAHEeH NI
THIIA QJYHHTA YCTAHORIEHHI B COBPEMEHHHBIX MOPCKHX IJIOBEIX OT/I0iHe-
anax [249].

Docdaru sBerpedanTes B TINHAX U NOYBAX B HE3HAUHTENBHOM
ronmuecTse M HanGosee yacTo npeacrasiens pugnaanrom. HaGnopawores
TIpPU3MATHYECKHe, NHOT/IA VILIOWEHHEE KPHUCTALI, 00pasyonne ToTKro-
BHHEE, cepHueckue, BOJOKHHCTHE CKOIUICHHS, NMPOCIOH, HCEBIOMOP-

¢$o3sl 10 hayEACTHISCKIM I PACTHTE BHEIM OCcTaTRaM. XapaxrepHa Oeias -

OKpacKa, OBICTPO TMepexofAmas B rony0yo B pesyabraTe OKHCIGHHA Ha
BOBYXeE,

BusmaanT — mokasatenb BOCCTAHOBHTENLHOI Cpeikl oOpasosanis
H TOCHeAYWINNX CTajuii CYMeCTBOBAHHA IOPOAL; XapaKTepesm /[UiA
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TIHARCTHX IOPOJL Aene30pyAasx $opmanuit, Topdsaasx 60I0T I acComun-
pPyeTcs ¢ CHIePATOM, AMO3HTOM M IPYTUMII MEHEPAJIAMH BaKUCH jKeIe3a
[311].

Ileonnrn BramEmcTux mopopax, no gaspuyM I'. V. Teogoposnua
[311], B GoapmumCcTREe CcayYaen CBA3AHE C BYJKAHWYECKOIN JIesTeN]b-
HOCTBIO. B rammax onmmcaHml aHAXBONM, QIUINOCAT, MODJEHAT; APYrHe
INEOIUTE. B OCHOBHOM PacHpOCTPAHEHH! B NECYAHNKAX B BHJE I[@MEHTA.

Amansinum Na [AlSi,04]-H,0 muporo ussecren B raumax, o6pasy-
OIMUXCA NyTeM H3MeHeHNA BYJIKaHMIeCKOT0 CTeKa Ha fHe GacceiiHa min
Opu UUPKYJALNUNH BOL B TOPOAAax, miax HOPH COBMECTHOM OCAKIEHHN
reaeit Si0, u Al,0, ¢ aGcopbuueit nomos Na, B pesyibraTe BEIEIEHISA
H3 HAPKYJIHDPYIONIMX PACTBOPOB IPH 3IATeHe3e U B CBAZH ¢ M0YB000paso-
pauneMm. I'. C. [{zomenngze (1956) ommcan amanbIuM B MEJNOBEIX aprui-
anrax, obpasopapumraxca B 6oJoTaX WM JAryHAX, OePUOAHIECKH COEJi-
HABIIUXCA ¢ MOpeM.

@Owranncnr (K ,Ca) [A1,8i,0,,]1-4,5H,0 pacupoctpanes B COBpeMeH-
HOll riayBoKoBOJHOIT KpacHOl OKeaHWYeCKOi IInHe W Wie, TJe mpejcra-
Basier co00il NPOJYKT HMBMEHCHHUA BYJIKAHWYECKOIO CTEKIA.

Mopgennr (Ca, Na,K,) [Al,Si,0,,]-6H,0 06san0 npuypouer K MOp-
CKIM OTJIO0KeHHAM (MEIKOBOJIHEIM M IIIyGOKOBONHKIM) M SIBJIAETCA MHHE-
PAToOM AHATEHETHIECdWIM M HIIHTeHEeTHYECKHM; BCTPEYaeTcs B Mepresix,
OMOKAaX M TJIIHAX ME3030HCKOro M TPeTHYHOro BOzpacra Pycckoil miat-
dopumur [35], B mecuaHO-TAMHACTHIX MOPCKHX OTJOKEHHAX TaTCROTO
Apyca H maxeoreHa BOcTOYHOro ckiaona Ypana [274]. O6sMEO KpHCTALIH
mopaernTa pasmepom 0,01—0,001 MM HenmpasuIBHO pacCesHH B IOPOJe
mwin 00pasyoT mMEeTKH, JHH30YKH, KOs B IOpax.

MopmeruT accomumupyercs ¢ TJIAYKOHHTOM, OMAIOM, XAJIE0HOM,
KBapueM, KYPCKHUTOM, (PaHKOINTOM, MOHTMODPH/UIOHHTOM, KAJXbIHTOM,
oupuToM, madasutoMm (?) M CHIPOCIIOTAMI.

W3 pepsux ayTHreHHHIX MHHEPAJOB B IIIMHAX ClIelyeT yYIOMAHYTH
TYPMaJHH, OOICAHHLI B comenocanx ranaax Tyarara 8 Tyse M. B. Ilac-
ryxosoi [250] u B page gpyrux mecroposiennii, a raxse K— Na-mose-
BEIE IINaTh, Ha0a0iaeMbe B IIITHAX ¢ IPUMeECchIo 0010MOYHOTO MaTepuaia
B 30MAaX Kararemesa m meramopdmama [240].

5. PACTHTEJIBHBIE OCTATRKH

FawEs ¢ GUTONENUTOBKIMA CTPYKTYPaAMU PA3iINYalTCsa 0 XapakTepy
COflep:KAMUXCA B HUIX PacTHTENBHEIX 0CTATKOB. B ojiaux raunax npeobia-
naet o6yrieHHHil AeTPUT WIH KyCOIRN yrias (fosen), B [PyruX — Treian-
¢uOupoBaHHEEIE OCTATKA B BHAE KOPHEBHJHHX OODHEBKOB HAM B BHJe
THAHH, YACTUTHO COXPAHUBNICH KJIETOYHYIO CTPYRTYPY. B wepHHX riam-
HAX, ODePeCcIauBAONIUXCH € YIAAMMA, YACTO HAONIOJAIOTCA pPasTHUHBIE
COCTABHEE YaCTH YIJIEi, B TOM THCIHe CHOPH, BOZOPOCIN, KYTHKYIA I Ip.

Pasznwana B xapakTepe pacTHTEABHEX OCTATKOB 00YCJIOBIEHE HEOJH-
. HAKOBEIMH TPOIECCAME IPEBPANEHHA PACTATEIBHOTO BENeCTBA, BaBHCHA-
OIUMH OT VCJIOBHII €ro HAKOIUIEHHSI M JajbHeHIINX cTajuii M3MeHeHNH,
nepememienus u yeaopnii saxoponennsn. Pasamwator [107] gsa ocHoBHEIX
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mponecca npeobpasoBanua TKaHe pacrenmii: ocryjiHesanue (regudura-
nuA) u obyrausanmne (ProseHusanus).

Tennduranma ocraTKoB pacTeHmil, T. e. pasjio;keHHe, HaOyXaHie
1 IpeBpamiesne X B KOJUIOHAHOe GeceTPyKTY PHOE BEIIECTEO, IPOUCXOANT
B BOCCTAHOBUTEIBHBIX YCIOBHAX CPEE 0N BIUAHNEM aHApoOHKX GakrTe-
puit. Taxwe ycmoBus cosgaworcs B 00BOJHEHHBLIX GOJOTAX € BHICOKHM
VPOBHEM TPYHTOBHX BOX. AHAJOrHYHEIE YCAOBUA, MO-BHANMOMY, BOBHH-
KalT B BOJl0eMaX, B KOTOPHX NPOUCXONAT OTVI0KEeHIe INITHICTOrO ocalKa
cOoBMecTHO ¢ ocraTkaMu pacrennii. Habuoneana B mundax moxasunaior,
YTO PACTHTEJNbHHE OCTATKH B TJMHAX BCTPEYAIOTCH B PA3HHEK CTANHAX
reanpuxanmn (crabo mabyxmme, cmibHo HaOyXMHe ¢ PacIuibiBYaTHIMIT
KOHTYPaMi, COBEPIIEHHO OeCCTPYKTYPHEIE — TeleBUIHEe).

[Iponece ¢rozenmsannyu pacTHTETBHRIX OCTATKOB, T. €. HpeBpalleHne
HX B YTAHCTOE TOJYNPO3pavHOe H HEIPO3PavHOe BEmecTnO, TPOXOJHT
NepBOHAYATbHYI0 CTA/MI0 TPEBPAIMEHUA B OKHCIHTEILHHX YCIOBHAX
Cpefisl Moj BosjeiicTeueM adpol0HHX OarTepwil WM KHCJIOpOAA, 4TO Ha-
OmofaeTca B CyXHuX M mepuopmaeckn obpoguaeMux Goxorax. Cyxme pas-
ApodeHHbIe YACTH PACTEeHHI IePEHOCATCA W OTIATAIOTCA BMeCTe ¢ IVINHI-
CTHIM OCaJIKOM B BOJIOEMAaX, T/le MOTYT mpeobhaafgaTh H BOCCTAHOBHATE IbHbIE
anaspoOHEIE YCIOBHA.

Kpome rexnpumupopasasix u (03eHA3HPOBAHHEIX OCTATKOB PACTEHNIT
B I'NIMHAX MOTYT BCTpeYaThCA yrioBarthle 00JOMKIL YIiif, NpPHHOCCHHEE
M3 PABMEITHIX yIIeHOCHHX oTnoskennit. Hanpumep, s cks. 4636 na ywactre
Xopowmst 8 Boposmacroum paitore M. @, Buxynonoii G omucams cepse
OTHEYIODHEI® M YePHEE YIVHCTHE KAOJIUHHWTORLIE TJIMHEL ¢ 0OTOMRAMH
¢rosena. BoaMmoskHO, 5T0 Cciaefil OBBIINX JECHBIX MOFKAPOB.

6. PAYHHCTHYECKNE OCTATEN

IIpn naygennn raud ¢ daymmcTHIeCKUMH OCTATKAMH cieayer olpa-
maTh BEAMAaH#e Ha (opMy, MEHEpAIBHEIL COCTAB M CTENeHb COXPAHHOCTH
IWIH H3MEHeHHOCTH CKEeJeTHHIX 0CTATKOB opraEmsMon. OcTaTkm opraHms-
MOB B IIPOIECCE [UareHesa MOTyT ObiTh MOJIHOCTHIO MePEKPICTAIIH30BAHEL
I 3aMelleHbl Pa3INIHBEIMA MuHepamzami. Tar, Haupumep, KapOoHATHEHE
CREJETH OPraHu3MOB MOTYT OBITh 3aMEMIEHBI KPYIHOKPHCTAIMIECKIMI
arperaTaMi BTOPHYHEIX KapOOHATOB, IIAyYKOHUTOM Rim mupuroM. [IsnTHA
H INH30YKH (ocdaTHEIX MUHEPAJOB BOSHHKAIT B TJHHAX IPH TepPeKpi-
CTANIHBAIHE OCTATKOB (ayHsl, cio:;keHHOI (ocdaramm, a TamKe TpH
murpanun GocdaTos B BHIE KONIONAHEX PACTBOPOB B TIINHAX H OKPYika-
0IUX mopofax. B pajnonspueBRnx raImHAX HAPALY ¢ OCTATKAMH Pajno-
IAPUI WIH COHKYX ryGok 0ORYHO BCTPEYATCHA BEIEIEHHA aMophHOTO
KpeMHeseMa.

XapakTep COXpPaHHOCTH JKUBOTHHX OCTATKOB, WX pACIOAONHEHIE,
3aMeIeHNe PasHBIME MUHEparaMu coodmaiT ceoeobpasHuil odnnk mep-
BHYHBIM CTPYKTYPaM U JAI0T BajKHEE YKA3aHHUSA JIJIA HOBHAHHA yCJOBIII
obpasopanusa rama. Ilaud nossoxser ycraHOBHTHE HAINYIHE B TJANHE
MEKPOPAYHE XOPOIeil COXPAHHOCTH, KOTOPASA B Jla/ bHeHIIeM BRIeAAeTes
A CHeNManbHHX TNANeoHTOJOTHYecKkuX mcciaegopammii (cm. ta. VII).
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FrITABAIV

RJACTOTEHHBIE H AYTHTEHHBIE HETIJIMHUCTHIE
MHIHEPAJIBI INIMHUCTBHIX MOPOJ

1. BATAYH HCCJIETOBAHHMA

Manuii pasmep sepeH u HeOOIBIIOE COAEP/KAHHE KIACTOTEHHBIX,
4 HHOTJA M ayTHTeHHHIX HeTJIHHUCTHX MUHEPAJOB B TJIMHHCTHIX II0POJAX
9acTO 3ATPYAHAKT H3ydeHne mx B mundax. Dosee moaHsie cneleHus
o0 5THX MuHepajaxX JaeT HMMMEPCHOHHEI MHHEPAaJOrMYecKHil aHaama
TAKENBX H JeTKUX Ppariuil TITUHACTHIX TOPOJ.

[To nameHeHNI0 cocrapa W COfEP/KAHNA KIACTOTEHHHEIX MUHEPAJIOB
B 3THX QpakOuaAX CHU3Y BREPX IO Paspesy H HA IVIOMAJH MOKHO YTOUHATE
TPAHWIL IMHKIOB CeTUMEHTAIIHH PasHOTO HOPHAKA, CBHT W APYTHX CTpa-
TurpadEUecKUX ToJApasfeneHnil, OonpeleNATh BO3MOKHBIL COCTAB MaTe-
PHHCKHX HOPOJ M VCTAHABJINBATH HAOPABICHHA IepeHoca 00JOMOYHOTO
Martepuana. B coueraHun ¢ TpaHyI0METPAYECKHEM COCTABOM IOPOJT, Xapak-
TEPOM OKATAHHOCTI 3€PeH M BEIXOOM TAREIBIX M JerknX gpaxmmii gam-
HBIE 0 paCHpeJeTeHNn B OCAJOYHHIX TOJNMAX KJIACTOT@HHEIX MHHEPAIOB
MO3BOJAAIOT CYAUTH O JAATBHOCTH TPAHCIOPTHPOBKM 00J0MOYHOTO MaTte-
pmasa, xapaxTtepe peabeda ofmacTH cHOca, a TPH ydeTe M MONIHOCTH
OTI0KEHUIl MOJIyYaTh JIOMOJHUTEILHEE CREJPHHA O HATPABJICHHOCTH
B H3MEHCHHNH TEKTOHHYECKOT0 Pe;KIMa HCCAe/[yeMoro paifoHa BO BPEMEHM.

Wayuenne kaacToreHHsIX MUHE PATOB THAKEIBIX U JeTKUX ) paKkuuii oco-
GenrHO BayKHO IpH Koppeasnn GannaabHO HeONHOPOAHKX 1 GayHucTHIe-
CKU HEe 0XapaKTepH30BAHHBIX OTJIOKEHIIT, KOrJa TIaBHEIMI KPHTEPUAMI
IpH  CONOCTABJIEHHII PA3Pe30B CAVIKAT O0COOEHHOCTH BEMIECTBEHHOTO
cocTaBa mopon. '

Hanwume HeKoTOPHIX ayTHTEHHBIX MEHEPAJIOB WIH HaPAreHeTHIeCKHX
ACCONHATIMII THX MUHEPAJOB MOYKET YKA3hIBATh HA Te WM WHBE Gamnnamb-
HEIE YCIOBHA 0CAZKOHAROIUIEHHs, HANPHMED, JATyHHEE BOJOEME (X010~
MHT, PHOC, AHTHAPHUT, GapuT I Ap.), OTKPEITHE MOpCKHe Gacceilms (Taay-
KOHHT, ochaTh, KaapIuT H Op.) Ha (HBNKO-XUMHUYECKHE O0COOEHHOCTH
JiuareHEesa ocajikoB (OKUCAUTeNbHAA WAM BOCCTAHORMTeNbHas obcra-
HOBKA — ORHCJBI, THAPOOKHCAB Ham cyabuusl sweaesa u ap.). o pas-
BHTHIO BTOPWYHLIX AYTHTeHHEX MHHEPAJTOB — KBapIa, MOJEeBHIX MIIATOR,
THTaHOBEIX MHHEPANOB, TYPMAINHa, CIION M APYTEX — MOKHO YTOYHATH
XapakTep M HATPABJIEHHOCTD SNNTeHETHICCKIX H3MEHeHHil mopoj. AyTi-
TreHHHEe MUHEePAJIH MORHO WMHOT[A HCIOJL30BATHE M IPH KOPpPeIAIH
0CaJOYHEIX TOJI, 0COOEHHO OPH COMOCTABICHNN (anHaabHO OJHOPOAHLIX
0TI 07KEeHNII.

B GoapmuHCTBEe caydaeB oOBEKTOM [l H3YYEHHA KIACTOTEHHBIX
M AYTHTeHHEIX HETJIMHHCTEIX MHHEPAJOB OCATOYHKIX OTIOJKEHHIl CAy:kar
MeCYaHUEM M ATEBPOTHUTH, TAK KaRK HTH MOPOAL OTIAHYAIOTCA, KaK Ipa-
BHI0, §OIBLIINM BHIXOOM TAKI0M Gpakium, 0cofeHHO e KJIacTOreHHOil
YACTH, MO CPABHEHHIO C TJIMHHCTBIMH, KapOOHATHHIMI, TaJoreHHLIMI
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M gn aread dniod ot )

W HEKOTOPHIMM APYTHME mopojamu. PeayabTaTl TaKHX MHHEPaIOrHye-
CRNX MCCJAe0BARMI IHPOKO OCBEINEHH B JHTEPATYpe 1M0: a) JUTOJ0TO0-
crpaturpaduIecKoMy PACUWICHEHHIO OCAJ0YHBIX TOJIL PA3IHIHOT0 BO3-
pacra [3, 61, 89, 162, 198, 243, 316, 319, 3461]; 6) unrporum obobmeHHAM
neTporpado-MuHepaTOrMIeCKHX JAHHKX C COCTABJEHUEM KapT TepPPHIeH-
HBIX MIHEDaJOTHYeCKIX IPOBHHLEI, naneoreorpaduyecknx u ap. [16, 17,
90, 911; B) npobaemay smmrereTmueckoro mpeobpasosannsa mopox [117,
118, 152, 167, 168, 265, 266, 347].

Tampuersie TOAIME ¢ TOYKH 3peHNsA 3aKOHOMEPHOCTEH pasMemnieHus
HETJIMHNCTHX KIACTOTEHHHX M AyTHTeHHHX MHHEPAJOB B HACTOAIIEEe
BpeMsA M3yYCHHl B 3HAUNTEILHO MeHbIIeil cTeleHu, 4eM IecHaHEle W aje-
BPUTOBBIE OTJIOFREHHsA, XOTA HECOMHEHHO, YTO TIMHHCTHE IOPOJAEL B 9TOM
OTHOIIEHUI B PSAJE CAy4aeB MOTYT HpeJCTABIATH OGOILIION WHTEpec.

2. HEROTOPBIE OCOBEHHOCTH HCCJIEJTOBAHIA
TAKREJIBIX 0 JETKHX ®PARIMI TNIMHUCTLIX IOPOJ

W3 mpaxTukn MSBECTHO, YTO TJIHHUCTHE TOPOJIE, 0cOGEHHO CoJiepsRa-
1He IpuMech aJeBPHTOBOTO B HecTaHoro MaTepHaa, HMeIoT 4acTo 1ocTa-
TOYHO BEICOKUI BEIXOJ TAKeN0H dpakium, cojepssameil HeodxouMoe 1
nojicyeTa gncno sepen mMuuepaiaos [50, 57, 178, 316, 318]. IToaromy cae-
IVeT N3y9YaTh MUHEPAJTH TAKENEX U JerKuX (pakIuii He TOJIBKO B mecya-
HBIX, ATIEBPUTOBLIX, HO U B IJIMHUCTEIX ITOPOJAX 0CAJOYHEIX TOJII ¢ IPeji-
TMOYTHTEABHEM 0TGOPOM 06pasioB, coJepiRalux IPUMech aleBPHTOBOTO
¥ IeCUAHOTO MaTepHmaiia.

Kaacrorennpie m ayTHreHHBIC MUHEPAJLI cJeIyeT M3ydaTh Kak m3
CII0EB U Iayek IJIHHUCTHIX MOPOJ, YepeiyIOmuxcH ¢ necyaHuKkaMu 1 aje-
BPOJNTAMM MR JPYTHMI NOPOJAMT, TAK H M3 MOIIHEIX TVIMHUCTHIX TOJI
IOCTATOYHO MOHOTOHHOTO CTPOEHWS M COCTABA.

B neproM ciiyuae BHABIAOTCA 3aKOHOMEPHOCTH pacipeeseHus MIHe-
PAJIOB CHHBY BBEPX II0 paspesy Ha PAa3JINMUHBIX YPOBHAX NHKJIOB CeIHMEH-
TAIMI PA3HOTO MOPAJIKA M MOKeT OHThH YCTAHOBJEHA Ta MM WHAA PHT-
MHYHOCTH IIPOIECCOB 0CAJKOHAKOILIEHHS: IIOBTOPACMOCTE B pa3pese 0IHO-
THMHKIX ACCONMALMI MIEHEPaJoB, OJAHIKHX 0 BeJMYIHE BHX0/A TAMKEI0H
dpaknum i APYrEM DPH3HAKAM B IOPOjaX CXOJAHOI0 M PA3HOIO COCTABA.
CX0ficTBO OTIOKeHNIl PasinYHEIX PA3Peson 10 HTUM MPUAHAKAM MOIKeT
OBITH MCIOJIBBOBAHO JIJIsi KOPPeJsIu,

Bo BTopoMm cryuae (nmpn m3yYyeHNH TJIWHUCTEIX TOJIL), KPOMe BO3MOE-
HOCTH YCTAHOBJIGHHS PHTMHYHOCTH B IPOIEcce celuMeHTanmu, Habamome-
HUSL HAJ{ XapaKkTepoM pacipeje’enus Mo paspesy 00.10MOYHOTO (ajeBpH-
TOBOTO M TECUYAHOT0) MaTepuasa, KOHNEHTPHUPYIOIErocs HepeIKo B BUIe
fomee miam MeHee OTYETJIHBO BRIDAKEHHLIX IPOCJIOER, HAPAAY € yue-
TOM [aHHBIX O BBHIXOJE TA:Kel0i Gparmumm, o0JertaTes pacuIeHeHHe
MOHOTOHHBIX TIMHHCTHIX OTJIOKeHMIl M IPH HAIWINM CXOJICTBA B yKasaH-
HOM OTHOIIEHHH B COHNOCTABJSAEMEHIX paspes3ax MX KOpPpeIanmA.

Ilpi maydenuyr rIMHTCTHIX HOPOX HOJIB3YIOTCS TEMH jKe CIPABOYHNI-
KaMH M PYKOBOJCTBAME, YTO M MPH HCCAEZ0BAHNHN MeCYaHBIX W aJeBPUTO-
paix oraozenuit [180, 197, 308, 309, 310].



PaccmorpuM NpakTHUYeCKHe 3aMEYAHES, KOTOPHe pPEKOMEH/IyeTcs
YIMTHIBATH IPU MAHEPAJOTHYECKOM aHAIN3e TAMKEILX U Jerkux dpanipmit
TIMHHCTHIX TOPOJ.

1. OnTUMAIBHEIM AHAMETPOM 3epPeH IPH APolJIeHHH CIeMeHTHPOBAH-
HEIX TIHHACTEIX TIOPOJ (8 PrUJLINTOB, IIMHUCTHIX CJAHIES I Ip.) ABIAETCA
0,5 mm. Bomee kpymeEe 06I0MEM HpeICcTaBIe€HE B OCHOBHOM HEZOpas-
ApPOOIeHHEIMA KYCOTKAMI TIMHHCTHIX TOPOJ, M3 KOTOPEIX HE MOTHOCTHIO
BHIIEJIEHB MEJIKHE 3€pHA aKIEeCCOPHHIX MuHepadon. IIpm apolxenum
¢ mogyuenneM o0JjoMKOB amamerpom Menee (.5 My wacTo HapymIaeTca
HENOCTHOCTh KPHUCTANIOB MHHEPAJIOB.

2. He caepyer uaimumue 370yI0Tpe6IATE NP MOATOTOBKE TIHHUCTHIX
nopoj K aHajusy o6paboTkoil mpod KucIoTaMH H JIPYTHME peareHTaMi,
HPUMEHACMBMHE OOBITHO JI7IA yAaJeHWus PasiHIHBIX HpuMeceil — Kapoo-
HATOB, cyabaToB, cynspuzor sxemesa u ap. [197], Tak rak mpm 2TOM
MOTYT PacTBOPATHCA DIMHUCTEE W Apyrue MuHepads (amatmrt, docdaTsl,
monanur u xp.). Kpome toro, B mpomecce raxoit ofpaGorku Tepsercs
B 001eM H TaK JIOBOJBHO HUYTOKHAS B IIIMHUCTHX MOPOaX 4aCTh KIACTO-
TeHHBIX MHHEPAJOB.

B cayuae GonpImOTO KOIMYECTBA ayTHTEHHLIX MUHEPAIOB 00paloTRY
* mpod RKUCJOTAMH B PAZE CIAYYaeB MOJKHO 3AMEHATH yBEIHIEeHMEM IoIeil
mojicueTa 3epeH B MMMEPCHOHHEX Ipenaparax. COOTHOIIEHEEe RIACTOTEH-
HBIX W AyTATeHHEIX MIHEPaI0B I0CTATOTHO ONPEIeNNTh B IePBOM W3 IO~
CUNTAHHLIX YTAaCTKOB I0JIA 3PEHHA W B JadbHeIlnmeM BecTH y4er Wb
RJIACTOTeHHEIX Muuepaxon. llpm HaJdmaum J0CTAaTOYHOIO KOIMYECTBA
KPYIHOTO AJEeBPHTOBOTO MJIM HEeCUYaHOro Mmarepmala (gmamerpom Goiee
0,05 MmM) ypasneHNe HEKOTOPHIX AYTHTEHHKIX MITHEPAJOB YCMENIHO IPOM3-
BOJINTCA M ¢ IOMOIIBIO DIEKTPHYECKOI H/TH BIeKTPOMATHUTHOM cemapauil,
¢aoramum mwam yaARTpasByka (IHPHUT, OKMCIEI I THAPOORUCIEL jKeresa,
CJIIOJIBI, TIAYKOHHT, KapOOHATH M Ip.).

3. Ocnosmoit padoueii parimeil TIMHACTHIX MOPOI ABIACTCA 0OLITHO
kanace ¢ pasmepom aepen 0,10—0,01 My, mosTtoMy MUHEpaJOTHUYECKIE
HCCHE0BAHNA HE0OX0IUMO BECTH TJIABHHLIM 00pPA30M ¢ IIOMOIIBI0 MITKPO-
ckoma. BMHOKYJIApPHYIO JIymy CJIeJyer MeI0JIb30BATE IS NPOCMOTpA
dpaxnmit Gomee Kpymumx pasmepos (0,25—0,10; 0,50—0,25; 1,00—
0,50 MM 1 Gosree) A7 yCTAHOBIEHIS XapakTepa MOBePXHOCTH W CTEIeHI
OKATAHHOCTH B3eped M 1A orGopa MuHepaaos (miabMennta, (ocdatos
u 7ap.) HA MEKpoxummueckme pearmuu. ITapaarensno meofxoiummo mpo-
eMATPHBATD INAM(EL ¢ LEABLI0 OIpeeNeHHs IIPONUCXO0KICHNS MEHEPAIOB
(R7acTorenmoe, ayTureHHoe) mo gopme 3epen MHHEPATOB, XapaKTepy MX
B3ANMOOTHONIGHMIL JPYT ¢ JPYroM, IOCJeI0BATENIBHOCTH BLIJeIeHHd,
CTENMeHN OKATAHHOCTH ¥ JI].

4, YunteiBas Maisli pasmMep sepeH ocHOBHOII paGowei ¢parima
(0,40—0,01 MM) rAEHHCTHIX TOPOX M HE3HAUNTEIHHOE KOJIMYECTBO UIH
oTcyrcTsue zepeH (ojiee KpymHOro pasmepa, IpH H3YyYeHHHM PaspesoB
¢ yuacTHEM TJIMHHCTHIX, 4 Tak/ke RapOOHATHBIX OTIOKeHHHE (oTamya-
ONEXCA ele MeHBLIINMH pazMepaMm 00J0MOYHOTO MaTepuasia, 9eM TIJIH-
HUCTHE MOPOJLI) IIOJICYET MITHEPAJNOB B TH/KENRX I JerKHX (paximax
caexyer secTm pasjenbHo aas kaaccos 0,10—0,01 = 0,25—0,10 mm
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TTERTEe

K 6onee xpymuoii ¢ppaxmun (pasmepom Goaee 0,1 mm) uabupareasuo
TATOTEIOT OJ[HM MUHEPAJH MATePMHCKNX IIOPOJ, PABBUTHE B BHJE KPYIL-
HEIX HHOMOD(HEIX KPHCTaIJI0B HIN 3€PeH HeNpaBIIbuoil GopMer (mipo-
kcennl, ampuboast u j1p.), a k mearoi gparimn (0,10—0,01 ymm) — apy-
rie, NPeJICTABICHHBIe B 3THX JKe TOPOJAX YacTo OYeHb MEeJKUMN KpHeTall-
JaMif ¥ BePHAMH Pazinuuoil Gopmel (WMPKOH, TypMaJgH, pyTHlI I Ap.).
BeaegerBme sTOro mpm mojcdere copepikamusA  3epeH B 00BeIHHEHHOI
dparmum 0,25—0,01 MM cooTHOmenme OTAENLHEX MHHEPAJOB Oyier
HHBEIM, WeM B pesyabrare Iofcuera ux pasjgeabno Bo ¢parmmax 0,10—
0,01 10,25—0,10 mm. Iloaromy cpaBHeHHE TAHHEIX AHAJM30B MECIAHTKOB
H aJeBpOJHTOB, COMeP/RAIMX GOJBINEe 3epeH OTHOCHTEABHO KpPYIIHBIX
¢paxmumii, ¥ IIMHACTHIX, a Tak/ke KapOOHATHEIX IMOPOJ, Tie mpeohiaaganT
MeJkue @pakmmn, Oyjer Menee 00BEKTHBHBIM, YeM IIPH COIMOCTAB/ICHUH
AaHHBX 10 BeeMm obGpasnam jaa ¢paxmmic 0,10—0,01 n 0,25—0,10 MM
PAaBIeIEHO,

Haa moayuenus mMarTepmasa, MO BOBMOKHOCTH OJHOPOJIHOTO IO pas-
peay, caemyer Takske HodpakimoHHO CONOCTARIATE ¥ Pe3yIbTaThl BRIX0A
TAMEI0H W Jerkoil gparnmii. [Ipnm saTom HEoOX0 MO CPABHUBATD JaHHLIC
HO BLIXOJly KJACTOT@HHOH H ayTHTeHHOI COCTABHLIX YacTeil dTuX QpaKimmii,
ONIPEJleIMB UX COOTBETCTBEHHLIM nop;cquou HA OCHOBAHWH JJAHHEIX MUHE-
PAJOIMIECKUX aHAIMIOB,

5. Jlerkas gpaxips, KAK U3BECTHO, COCTOMT B OCHOBHOM 13 HamboJiee
pacnpocTPaHEHHEIX IOPO1000pasyIoNnx MHEHEPaIoB TOPHBIX HOPOJL:
KBapna, MOJIeBHIX INATOB, GO, XJ0puToB 1 ap. Bonpoc o6 orHecenun
BTUX MHHEDAIOB K WUHCIAY KJIACTOTEHHBIX WIN AYTHICHHBIX IaleKo He
BCErja ACeH B CJydae HCC/JeOBAHNA IECIAHHKOB H AJEBPOIHTOB W TeM
fosee — TIAMHACTHIX U KapOOHATHHIX TOPOJ H3-3a TPYAHOCTH Habmiole-
HU B mum@ax JOCTATOYHO PEIRUX I PaspO3HEHHLIX B IVIHHHCTOH Macce
sepen ¢parmmit 0,10—0,01 M.

Jlpyrue MuHEpaJL Jerkoit paximir, HALPUMED KaJbliuT, TUIC, Heo-
JIUTH, TTIAYKOHUT, HA OCHOBAHHA Pa3Mepos, MOP(OIOTHN 3epeH B IPHYPO-
49eHHOCTH MX K OIpe/ieleHHHM (anualbHbEM THIAM IIOPOJL TOCTATOYHO yBe-
PeHHO MOTYT OHITH OTHECOHH K AYTHIEHHEIM, €CJIN OHN HE HOCAT CIe0B
neperoca (Xopomasa OKaTAaHHOCTh, CIVIa/KeHHAA IOBEPXHOCTH 3€PeH, O~
HAKOBEIE pasMephl ¢ 3aBeJJOMO KIJIACTOTCHHHIMH MHHEDAJTaMH, ydacThe
HAPAAY ¢ MOCHESHHMH B IPOCTOAX INECIAHWKOB M aJeBPOJMTOB I Ip.).

3aTpy[HeHNA B yCTaHOBJICHNE IPOMCXOs/IeHUSA (KIACTOTeHHOe, ayTH-
TeHHOE) IJIABHEIX MUHEDAJIOB Jerxoif pakiuu He IHO3BOJAIT B HOIAHOI
Mepe HMCIOJB30BATH €€ A pelleHUs MHOTHX 3a/1a¥ MWHEPaTOTHYCCKIX
JICCIe[OBAHM, HECMOTPA HA JIOCTATOYHO GOJIBIIOL BEIXOZL B 0CANIOMHELX,
B TOM 9mcse TamancTeix nopojax (obeao 80—90% u Gomee). Iloatomy
TJIaBHOE BHUMagHe YyAeJAeTcd H3YYeHHID MHHEPAJIOB TAMRENBX (pak-
I{mif, COCTAB KOTOPHIX IO CpPaBHEHHIO ¢ JCTKOIl (pakmueil 3HaunTeIbHO
pasmooGpasHee, a MPOHCXOsiIeHHe B GOJBIINHCTBE ciaydaeB ycTaHaBJIN-
paercs ¢ Goapmieil yRepeHHOCTHIO,

Knacrorenase MuHepalnl TAKENRX (paknmii ocajo9HBIX, B TOM
qicJe TIMHUCTEYX, MOPOJ] IPeICTaBIeHs B OCHOBHOM MHHEDaJaMH, ABIA-
IOIIAMUCS AKIECCOPHBHIMI BO MHOTHX MAaTMATHYECKIX, METAMODPPHUICCKHX
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niu Gojdee IPEeBHAX 0CATOTHLIX MOPOJAX 06JIacTH CHOCA: IHPROHOM, Ty p-
MAJMHOM, PYTHIOM, TPAHATOM, aIIATHTOM, MATHETHTOM, TEMATHTOM, H.b-
MEHHTOM, JIMCTEeHOM, CTABPOJMTOM, IIHPOKCeHaMU, aMdudomamu, SIH0-
TOM M B3HAUYNTEIbHOE 00JIee PeKIMI — XPOMINIHHEINIAMA, MOHATIHTOM
n ap. Hexoropsie u3 mepeunmcieHHHX MHHEPAJOB MOTJIM COCTABIATH
HHOTJA | DoJiee 3HAYHTEJBHYIO IPUMECh B MATEPHHCKUX IOPOJaX (JIHUCTEH,
CTABPOJIAT, ANATHT, TPAHAT M Jp.), & TaksmKe OHTh BTOPOCTENeHHLIMI LN
rJIaBHEIME TOPOZ00GpasyomuMi MIHepaIaMn (DHPOKCeHBI, aMpuioIH,
MATHETHT, TeMATHT, WJIBMEHAT, TPAHAT U 1P.).

AyTHTeHHOCTH MUHEPAIOB TAKENI0H Ppakmul —cyabduios, OKICIOR,
THADPOOKHCJIOB jKeje3a, KapGoOHATOR ([OMOMETA, CHAEPHTA, MaTHE3HTa
u 71p.), THaykonura, gocdaros, anrmapura, garoopuTa, MeIecTHHA U AP.
00BIYHO JOCTATOYHO ACHO YCTAHABJINBAETCA B MIIN(AX IO TEM ke IpusHa-
KaM, YTO M JIjIA MITHePAJOB Jerkoit gparmmm.

Hexoropsie Munepadisl, TUNHIHBE I8 MATMATHYECKHX I MeTaMOp{H-
YEeCKUX I0POJ] — TYPMAJHH, PYTHI, AHATAR, JEITROKCeH, IpaHaT, dIugoT
I Jp.— BCTPEUAIOTCHA B OCAJOYHBIX TOJIAX B BHE pPereHepHpOBAHHBLIX
3epeH WIH HOBOOOPAZ0BAHHEIX KPHCTAJIOB ¢ WIHOMOPQHEBIMH OYepTa-
HESAMM, T. €. HMEIT ayTnremHoe mpomexosxpenme [13, 152, 165, 168,
193, 194, 265, 266, 277, 292, 315]. IlepeunmcienHbe ayTHreHHbE M-
HEePaJIBL 0CAZIOTHEIX TOPOJi — KapdoHaTHl, TIayKOHAT, (ocdatel, Gaoopur
M JIp.— MHOT/la HadJA0al0TCs B TAMKENHX (PaKIUAX B BIjIE OKATaH-
HBEIX 3€peH, COCTABJAIONNX ¢ JAPYTHMHE KJACTOIeHHBIMH MUHEepadaMu
NPOCJION TMeCUAHNKOB, AJEBPOJUTOB; B HTOM CJydYae MOKHO HPeImoso-
FKETH IEePROTI0KEHNe 1X 13 Gojee JPeBHHX OCAZOTHHIX IOPOT.

6. numrncTeie mopoabl BejeaeTie GOIbIIeil IIOTHOCTH 110 ¢PaBHEHNI0
¢ MecYaHNKAMHE 11 aJIeBPUTOBLIMI OTJIO0KeHISAMHE, 00JBINEMY COAep;/KaHTI0

" IINTACTHHYATBIX H ‘IB[I.nyI‘IﬂTBIX MHHEpaJI0B ABJAIOTCA BOJOYIIOpaMM, 3ajiep-

FRUBAIOIIHMI KalMIIAPHEE I M0A3eMHbe BOIbL man pactBopsl. Haunboee
000rale s UMH BRITIEe/Ralne TeCHaHnKT 1 AJeBPOJUTH, 00LIMHO BEIJIe-
JAIMEec Kak 0asalbHBIE CJHOH IHKJIOB CEIUMEHTAIMHN pPasHOTO II0-
paaxa. B mopax atux mopoj HaOaI0Aa0TCA YACTO JOBOJIBHO UHTEHCUBHELR
Mpomeces HOBOOGPA30BAHNA MUHEPAJOB: KBAPLHA, TMOJIEBHX MIATOB, TYP-
MaJHHA, aHaTasa, pyrwia m up. B To jKe BpeMsa B ameBpoJmTax, mecHa-
HUKaX W JPYTAX HOPOAax, MOICTHIAION[HX TIIMHHCTHE OTIOJKEHHSA,
HEPEIKO OTMEYATOTCA CJEIB PACTBOPEHUA U KOPpPOosuu MuHepamos. [Ipo-
Heccs HOBOOODA30BAHUMA U PACTBOPEHMA MHHEPAJIOB MAYT OCOOEHHO WMil-
TEHCHBHO B CJyYae MPUCYTCTBHA B MOPOIAX PACCOJOB, TYMHHOBEIX KHC-
J0T WM APYTHX PACTBOPAIONINX MUHEPAJL PearenTos.

WNayuenme oumreHeTHYECKHX WBMEHEHHMH TINHHCTHIX I CMEKHELIX
€ HUMM IOPOJ BeChMa BajKHO [JIf PENIeHNS ITeJN0TO DA TEOPeTHUeCKIX
M IPAKTHYCCKHX BOIPOCOB TEOJOTMH, B TYACTHOCTH HeQTAHOI Ieosorii,
B OTHOIIEHWH KOJIJIEKTOPCKIX CBOICTE MOPOJ, & TAKAKe IMPH BOCCTAHORIE-
HEM MCTOPUM TEOJOTMYECKOLO PasBHTHA OTACABHEX permonos [152].

7. Wecnemosanne Mopdoaornieckuy pasHOBUIHOCTEH MUHEPATIOB Cy-
IECTREHHO YTOYHACT PeBYIBTATH MUHEPAJOTHIECKIX AHATABOR TAKEIIH X
n nerxkux ¢paxumuii mopox [4, 50, 88, 183, 196, 197, 314]. Ouens uacro
KOJHUECTBEHHOE COJIeD/KAHNe MUHEPaJdoB (IMPKOHA, TYypMaTIuHa u Jp.)
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CHI3Y BBEPX IO Paspesy MaJo H3MEHACTCA B IEI0M ILIM HE MO3BOJAET
YeTKO PACTICHHTH M COMOCTABHTH Paspessl MCCAEAYEMbIX OTIOKeHHIl.
Buecre ¢ Tem KomiuecTBeHHOE coflepskaHme MOP(POIOTHICCKHX Pa3HOBH/I-
HOCTEHl MWHEPAJIO0B IAaeT BO3MOJKHOCTL 00Jiee OJIHO3HAYHO OUPEIeIHThH
IPAHNIE TeX WM MHEIX CTPATHTpa@MUecKuX MMOJipasfieleHmii.

Mopdoaornueckue pasHOBHAHOCTH MEHEPAJIOB THIKEM0H H JIeTRKOi
¢dparuunil MecYAH0-aJEBPOJUTO-APIUAIATOBEIX OT/JI0/KeHIIl BEPXHEro I0-
remOpua u kemOpua B Upryrckom ampurearpe, B HuH30BbAX p. Emnces
u Ilauenmexom npornGe OBUIM BHIZIEJEHE! [0 pPasimyuAM I[BeTa, OIMTHYE-
CRUX CBOHCTB, GOPMBI KPHCTAIIOB, CTEIIEHN OKATAHHOCTH M JPYTHM HpH-
3HAKaM. Hoan4ecTBeHHO YUHTHBAJINCH PABHOBH/IHOCTH HauboO/Iee MAPOKO
pacmpocTpaHeHHEIX B paspese MuHepason: nuprona (13) *, pyraaa (13),
rypmaauna (15), rpanara (5), mupoxcenos (8), amgubonaos (9), cdena (3),
KBapna (5) m ap.

Hamenennsa B cojiep;RaHUN 3THX PA3HOBHHOCTEH HAPALY C H3MEHE-
HUAMH 1eTporpaduyeckoro U rpaHyJIOMETPHYECKOTO COCTABA MOPOM, HX
CTPYKTYPHBIX M TEKCTYPHBIX 0COOEHHOCTEIl YUNTHBANKCH HPH MPOBEACHIN
CPAHMIL MEKAY HHKIAMH CeHMEHTALHE PA3HOTO IOPAKA M BhIIEJIeHIH
ROPPEJANNOHHLIX IPH3HAKOB COCTABIAIONINX uX oraokenmii. Boasmoe
BHATEHNE TIPH HTOM MMEJH, B YACTHOCTH, MANOMOPPHbIE KPHCTALIL i OKa-
TAHHBIE 3€pHA IUPROHA 6ec1113emor0, posoBoro, OypOBaTO-JKENATOTO;
PyTHAA JEEATOT0, KOPHYHEBOr0, KPACHOBATO-KOPUTHEBOTO; TYypPMalHHA
3EJEHOT0, ROPHIHeBOT0, Toayloro, cuHero (psAga gpasnra, mepaa, WHIH-
FOJNTA); IUPOKCEHOB PANA ABIUTA, AMONCH/A, STHPHHA; aMPIO0JI0B pAxa
00BKHOBEHHOH POroBOil oOMaHEH, mexounnx u ap. [317, 318].

8. llpu oboOmenun pes3yIbTaTOB MUHEPAJOTHYECKHX AHAJTUZOB HC-
MOJIb3YIOTCA HE TOJIbKO JaHHEE [0 M3MEHEHHWIO COJIEP/KAHMA CHU3Y BBEPX
[0 paspesy OTAeJbHBIX MHHEPaJoB M MOpPHOIOTHIeCKUX PaBHOBHIHOCTEI
MUHEpaJ0B, HO W TPYNMHPOBKA MX B aCCOIMAIMU TI0 XapaKTepy o0meii
HANIPABJICHHOCTI B M3MEHEeHHI COeP/RaHNA 110 Pasdpeay MJIH Ha MIOIIajIin
TeX WM MHEX PPyIn Muaepanos. Ilpu o0seiHHeHIN KIaCTOreHHELIX MITHE-
PaJiOB B Takme IPYNILL YYUTHBAIOTCA €CTECTReHHEIE IIapareHeTHYCCKUe
ACCONMAININ MITHEPAJOB TOPHEIX IOPOJ MATMATHYECKOTO M MeTaMopdmde-
CKOTO IPOMCXO/KICHNA, ABIAONMECcA NePBUUHLIMU M0 OTHOMEHNT0 K 0¢a-
pounsM. Tak, HanpuMep, a8 BepxHeKkeMOpuiicKuX 1 HUKHEKeMO pHITCRIX
oraozxennit llpkyrexoro amdurearpa B COOTBETCTBHH ¢ IapareHeTHYe-
CKUMH accolualifaMyi MIHEPaJoB apXeHcKkuX M IIPOTepO30iCKHX MOPOJI,
H3MEHCHHEIX B YCIOBHAX TPaHYIHTOBOIl, aM(puGoanToBoil, smmIoT-ampu-
6oanTOROI M XnopuToBOil ¢ammii MeTamMopduama u pasBuTeix B Boctou-
nnx Casmax, Xamap-Ilatane, Ipubaiikanse [214], 6ui0 yeranonieHo
fosiee IBaNATH accOMUaIil KJAaCTOTeHHEIX MUHEDAIOB TAMeJ0H fpak-
U THIEPCTEH-aBTHTOBAA, aMPub0I-aBTHTOBASA, T PAHAT-THIIE PCTEH-ABIH-
ToBas, rpaHat-ampudososad, aMGuO0I-aNUAOTOBAA, XJIOPAT-IMAAOTOBAH,
CTABPOJNT-IHPOKCEHOBAA | JIP.

Hexogoprie acconmamum Ghlid BRIZIETEHLI II0 COYETAHHIO PA3JIHYMBIX
MOp(oJOTHYECKHX PA3HOBHIHOCTEHl MHHEPAJIOB: PYTHA-NAPKOH-TYpMa-

* Upeno BHjleNeHHBIX PA3HOBAIHOCTEIR,
8a
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JMH-IEHKOKCeHOBAMA, COCTOANIAA W3 OKATAHHLIX, BECHMAa PaszHOOOPAZHO
OKDAIEHHBIX 8EPEH; IMPKOH-TYPMAJWHOBASA, IMPEJCTABICHHAA XOPOUIO
o0pasoBaHHEIMM, HEOKATAHHEIME KPUCTAJIAMI PasjimdaHoil popMel, OTIH-
JAOIUEMECA pPasHoO0pasmeM ORpacKH, M Jp.

Ana/ms pacupesiesienns acCOMUANNIT KJIACTOTeHIKX MITHEPAJIOB CHUBY
BBEPX IO paspesy u mo miomajan Gacceiina ceiMMeHTAINN, 3aHIMABIIETO
B nosjHegoremMopniickoe u pannexkeMOpuiickoe spema reppuropuio Mpryt-
croro amguTeaTpa, MO3BOJINI YCTAHOBATH BO3MOJKHOE M3MEHEHIE COCTaBa
MaTePHHCKNX TOPOJ H OTYACTH O0JACTH CHOCA B PA3JAHYHLIe IIEPHOJIH
nospHegoremMOpuiickoro U pannexemopmiickoro Bpemenm [318].

JlagHBIE 0 cOCTaBe accONMAIMIl MIHEPAJIOB TAKEJILIX 1 JeTKHX Ppak-
nuii TepBHIHLIX TOPHEX HOPOJ, ¢ KOTOPHIMI MOYKHO CPABHHBATL T€ I
HHBIE ACCOIIAIHN MCCASYEMEIX 0CaJOTHEIX o6pa3013a1m1[ TNPABOJATCH
Bo MHOTHX paGorax [178, 194, 260, 261].

9. MuEepanoTHIecKHe HCCJIE0BAHUSA KIACTOTEHHBIX M AYTHTeHHEIX
MUHEDAJI0B COIMPOBOKIAIOTCA AHAIMAOM JAHHEIX BEIXOJA TAKENOH I Jer-
Koil pparnmit (KJIacTOTeHHOIT 1 AyTUTeHHOIT YacTh) W HX H3MEHCHWIl CHI3Y
BBEPX MO paspesy u Ha miaomanum. [Ipu cxomaeix ycnosmax gopMmpona-
HHA TAMHUCTHIE TIOPOBI OTIANYAIOTCA OT IMeCIAHEIX 1 aXeBPUTOBEIX OTJI0-
JHeHMil, KaK IpaBuiao, 00/lee HH3KAM BEIXOMOM THA/KeN0H (paknmd, a or
KapOoHATHEIX — (0JIee BHICOKMIM.

Brxopn ramenoil ¢pakmum B pasaMIEBIX, B TOM YHCIe TJIWHUCTHX,
TMOPOAAX MBMEHALTCA B IMIPOKKUX MPEEIAX B CBASH ¢ PABTHINEM COCTABA
MaTePHHCKUX TOPOJI, Xapakrtepa peiabeda obiaacrteil cHOCA, JAJLHOCTH
myTeii mepenoca oGIoMOYHOTO MaTepuada, fanualbHEX YCIOBHIT 3aX0P0-
HeHHsl ero m JApyrumx ocobemHocreil mameoreorpaduueckoii o6cTaHOBKE
COOTBETCTBYIOIEr0 BPEMEeHH. '

HeGonbmoit prixos kKiaacrorennoit yactn tamenoil pparmun K oberano
CBABAH C OTI0/KeHUAME, cOpPMIPOBABIIMMICA B MEPHOJ OTHOCHTEILHOIO
TEKTOHAYECKOTO MOKOS, IPH ¢a1aboll 9pO3HOHHOM JIeATeALHOCTH B 001acTH
CHOCA W PAasBHTUN B €e IpeJelaX NeHeIIeHH3WPOBAHHOI MOBEPXHOCTH.
Suavenusa K B TaKHX CIy9afX 9YACTO HE TPEBHINIAIOT COTHIX-JECATHIX
Joneil mporenTa, Hanpnmep, IUIA apruiInToB BepxHero moxembpma K
parer 0,02—0,07% » onxunckoii caure Mpryrexoro ampurearpa u 0,14—-
0,37% B Baagaiickoii cepuu ITawenmcroro mpormba; I TeCTAHHKOB
M aJeBPOIUTOB TeX j;Ke oTjoenuii spautenue K cocrapaser 0,10—0,40
um 0,33—1,92% (pemro Goiee).

Boicornit BEXOJ KIaCTOTEHHOIT YacTH TAKET0H QPaKIME B PasIHIHEIX
HOPOJIaX MMEET MECTO B OT/IO/KeHHAX, B Hepuoj 06pasoBaHiaA KOTOPHX Ha
TEPPUTOPUN MHTAIONEI TPOBMHIEN ¢yNIeCTBOBAJ BHCOKMI peabed u mpo-
HCXOAMIA MHTeHCHBHAA JEHYIAINA, CBA3AHHAA ¢ yCHIeHHeM TeKTOHHYe-
CKOil akTHBHOCTH permoHa. ITpm sTux yenoBusx Hambojee XapakTepHBIE
spaveHEna K A apruaantos sepxHero mokemGpusa Onumm pasnn 0,10—
0,30% (pesxe 0 HeCKONBKAX MPOMEHTOB) B ymiakoBekoil ceure MpryT-
ckoro ampurearpa n 0,20—2,30% = Boamackoil cepun IlaTeamckoro mpo-
ruba. J[aa aneBpoJuTOB Ke M MecYaHMKOB BeamumHa K cocramasia
0,40—0,70 (umorga po meckoanKux mpouentos) B mepsoM u 1,90—2,20%
BO BTOPOM cly4ae,
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Ouens BHCOKHME 3HAYCHWS BHIXOAA TAKeJ0i (parmun 3a cuer 601b-
WOTO COJIeP/KAHNA B HEIHl ayTATEHHHX MHHEPAJ0B XapaKTepPHBI JJIA IJIH-
HUCTEIX I IPYTHX NIOPOJ JaryHHEHX Qamui mim BOJOEMOB ¢ 3aCTOMHBIMH
BOIAMI, T/€ 9acTo B GONBITOM KOJHYECTEE 00pasyloTcsA TaKHe ayTHTEH-
HEIe MHHEPAJH TMAKEJION (pakmmm, KaKk CcyJab(uabl sKejeaa, NOJOMHAT,
anrngpur, Oapur, nenecrun, gawopur 1 ap. Tak, B IIHEACTHX OJOMII-
Tax, MepreJfix M IEPexofHKIX PaBHOCTAX BTHX IOPOJ K aPIHIIHTAM HIK-
HexeMOpuiickux oriosenuit Mpryrekoro amdpurearpa, oGpasoBaBmmxcs B
JATYHHBIX YCJIOBUAX C MOBHIIEHHOI KOHNEHTPaHeH coTell, BHXO0 KIacTo-
JeHHOIl wacTH TAKeNI0NH (paKImu He MpeBHINAT OOBITHO COTHIX-JIECATRIX
roJieil MpONEHTa, B TO BpeMA KAK ayTHIeHHAS 9YacTh €e COCTABJIAIA OT
JEeCATHIX JI0 HECKOJIBKHUX M B OTHedbHEX caydaax mo 20—30% wu Goxee.

IIpakTHRa MOKA3BIBAET, YTO Jaske B MIIMHUCTHIX WM IJIMHUCTO-KapOo-
HATHLIX IOPOJAX, IMOYTH JHIIEHHHX NPHMECH 00JOMOYHOTO MaTepHala
(or moueit 0 HECKOJBKHUX IIPOIEHTOB), KAKOBHIMH SBJIANTCA, HAIpUMep,
APrIJIMTEL BepXHEro JokemOpusa Baggaickoii cepum [Taweamexroro mpo-
rufa, MMelI[He MeJKOBOIHO-MOPCKOE IPOMCXOsAeHMne, WIH Meprenanm,
IJIMHHCTHE M3BECTHAKN YONKWMHCKON M TYKOJAaHIHHCKOI CBHT BepPXHETro
remOpusa HuzoBeeB p. Ennces, oGpasosasmmecs B ycaosuax Gonee riy-
OOKOTO MOPS, YAATCA BEIIEIATH RIACTOTEHAYIO YACTh TS/KEN0N (pariimin
¥ MOJICYUTATH B HEe# 0T HecROIbKHUX gecATroB 10 200—300 u Gonee sepen
MHHEDAJIOB KIACTOTEHHOTO IPOMCXO7IEHHA. IIpn majmamm ke paccesH-
Hoii mpumecn (10 10—509% ) mam TORKHX MPOCIOEB AJIeBPHTOBOTO, TecTa-
HOr0 MaTepmaja UYHCTO0 ITHX 3epeH MokHO yBeamuanth 1o H00—800
n Goxee. Opuaro npm pabore ¢ TIMHECTO-KapOOHATHRIMA OTJ0KEHIAMI
NPHXOMIIOCH YBEINYHBATL MCXOMHYI0 HaBeCKY ofpasIia Jiiis aHAJM3a [0
0,5—5,0 ®r, B OTAENBHHX cJAydadx Jjaske Goabme, M IOJCIMTHBATHL
GoJIpIIOe KOJHYECTBO YYACTKOB MOJSA 3PEeHMA (0 HECKOJBKHX JecATKOB
u Goaee).

10. Tpynoemxocrs paGoTH ¢ TIAMHHCTHIMI IMOPOAAMH OIPAB/{LIBAETCH
IO yYeHHEeM B pAJie cIydYaes MOJI0KATeNIBHEIX Pe3yaAbTaToB HCCAeI0BaHMIl,
Tax, panpuMep, B MOHOTOHHOM TOJINE aPIHJINTOR ¢ MOJMITHEHHKMIL IIPO-
CI0AMM aJeBPOJNUTOB YHOOMAHYTOI BEINE BamjaiicKoil cepmm, wWMelomniei
momuocTh 250—301 M, maHHEBe MUHEPAJOTHYECKOTO AHAJINBA TOMOIJIH:
1) yTOYHHTH IpPAHULE MEBATH IITKIOB CEMMEHTAINN TPETHEro, TeTHPex
IHKJO0B BTOPOr0 M ABYX IUKIOB MEPBOTO MOPANKA, 2) BEIABUTL KOPpeJA-
IMOHHBIE IPMBHAKH [JIA 5THX NOJpAsJeleHuil 0 cOCTaBy MHUHEPAIOR
RJIACTOT@HHOTO M AYTHTEHHOTO HPOMCXOKAEHNA W MCIONBL30BATH WX IpU
COTIOCTABICHUN HECKOJBKNX paspesos (cks. Hasepuno P-1, Mopcoso P-1,
Cepnobex P-2 u nup.).

ITe wsmerenmio cocTaBa accomaLuili MIHEDAJIOB B JOCTATOTHO CXO-
HHEIX DJIMHICTHIX ¥ IEeCUaHHIX IMOpojax majeoreHa n meorena [lomoixekoro
MECTOPO;KHIA KAOJIHHUTOBEIX IVINH Pa3INIHBIX YCIOBHI GopMIpoBanns
(mpubpeskabie, MEJIFOBOJIHEE MOpPCKHUe, AlIOBHAJBHEE, I0JMHHO-03€p-
HHE¢ ¢ o0pazoBaHmeM BTOPHYHEIX KAOJMHOB W KAOJMHWUTOBHIX TJIHH)
0KAa3aJI0Ch BOBMOKHBIM BHIJIEJIMTH B Paspese YeThpe MUHePaJTbHEe 30HH,
HOTBEPANBINNE MO pasfieleHle OTI0KeAnil Ha APYCH, W YCTAHOBHTH
H3MEHeHHEe COCTaBa MaTePHHCKHX mopox Bo Bpemenm [50].

9N



@6

£6

"Pumc. 5.

=20, r=043

Tyronandurcraq cBuma (m)
n

4, r=029

Bepxuan nedcbuma (8y)
n

Yonxurcraa cbuma
QL4

=4, P

Huxcraa nedcBuma(m.u)
n

2 —=eg

Hoppeaanuonusie cBA3m
MEHEPAI0B TANeNOH (paxumm Mep-
rejled M THAHWCTHIX M3BECTHAKOB
BepXHeKeMOPHICKUX  OTIOKeHmii,

passuThix Ha p. Yonko (Gacceiin
p. Enucesn).
-

7 — vuCao npob; r — KeaduumenT Kop-
PEIIUH TIpH CTENeHN  JOCTOBEPHOCTH

Py = 0,95%.
1—r=1,0= 0,75, 2—r= 0,75+
+=0,50; 8 —r= 0,50+ r,.

Typ Iinp Eé r'g
yp- 2 = =R
manun | PYTHL | kop §§E E‘gg
=4 583
B |
& 3
& 2 = =] S | okarasAbe sepHa (0) | YUIMHEHHO-TPH3-
K & B B g cyMMa BCEX PAajHoO- MATHYECKUE
= 2 = = = B BHIHOCTE KPUCTAIIBL
§ £l [ < < @®
m
é’:
2 E Gr Hp Avg | Amf Ep Tr, Rt, Zro Zrozis | Rbzara
- <
4 = S
=} =
a %‘ HoadduuneHTsl KoppeadnHa r
&}
T. =0,28 ~0;31 [ —0:23.[ —0,27 | ~0,32 io.:;z 40,52 | 40,33 | 0,50
TR Rtzas | —0,22 [ 0,09 | —0,03 [ —0,12 | —0,20 | 40,20 [ 40,20 0,01 | 0,07
H. Y, —0,43 [ —0,56 —0,51 | —0,45 | —0,32 | +0,18 | 4-0,65 [ 4-0,59 | 0,70
T. —0,37 | —0,42 | —0,25 | —0,62 | —0,62 | 40,57 | 40,25 | 40,66
B, 4, Zros1sy | —0,20[—0,25]—0,39|—0,18 | —0,35 | 40,55 | 40,32 [ 40,73
H. 9. —0,33 | —0,60] —0,68 [ —0,70 | —0,47 | 40,36 | 40,66 | 40,81
T / | —0,58|—0,37 [ —0,16 | —0,49 | —0,54 | 40,47 | 40,30
B. 4. Zr, —0,29 | —0,27 | —0;85 | —0,22 | —0,42 | 1-0,41 | 40,67
H. 9. —0,39 | —0,74 | —0,52 | —0,81 | —0,67 | +-0,43 | 40,73
¢
T. —0,20 | —0,37{ —0,27 | —0,24 | —0,14 | +0,37
B. 9. Rt, —0,31 | — 0,36 | —0,48 | —0,30 | —0,31 | 4-0,561
H. T. —0,24 | —0,56 | = 0,35 | —0,79 | —0,563 | 40,69
. —0,48 | =044 | —0,24 | —0,47 [ —0,61
B. 9. Tro —0,23 | =0,35 | =0,35 | —0,28 | — 0,42
H. 4. +0,31 | —0,13 | —0,22 | —0,69 | — 0,46

L -0,84 | +0,45 | 40,24 | -+0,82
B. 4. Ep 0,36 :170.31 40,04 | 40,34
H. 9. 0,12 | -0,48 | 4-0,29 [ 4-0,65

T. +4-0,84 [ 10,50 | +-0,15
B. W. Amf +0,27 | 10,14 | 40,14
H. 9. 0,05 | 0,54 | +0,51

T. 0,26 | 0,85
B. 9. Avg —0,12 0,66
H. 9. +0,47 0,42

T. -E-l_]',")ﬁ
B. 4. Hp 0,02
H. 4. +0,70

Gr
T'1apabie acCONMANMA MUHCPATIOB W BHAYEHHA r =7y
Hp + Avg | | N =
—~Amt Gr«— Aml - Ep|Gr «— Hp [Avg <~ Am{|Hp <~ Ep| Rt~ Zrg +Tro| Rtaass—+ZTsa1s
Spagenna Koa@OUIMEHTOR KOPPEIATNA r Me:KAY napaMil MHHEpaJ1oB
T. | 0,85 = 0,84 0,82 0,55 = 0,45 - I 0,47 0,59
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11. Jlauunie MEHEPaJOTHYECKAX AHAJM30B TAMHACTHIX, 4 TAK/Ke TIIH-
HUCTO-KAPOGOHATHRIX MOPOJ ABIAKTCA B PAJE CJAydYaes BIOOJIHE IpecTa-
BUTEIbHKMU 1A 00pafoTEH MX MeTOTaMI MaTeMaTHYeCcKOH CTATHCTHRK
IS moiayueHus 0oapmeil 00BLeKTHBHOCTH M JIOCTOBEPHOCTH BEIBOJOB
[58, 59, 436]. B xauecTBe mpuUMEpa MPHBEIEM PE3yALTATH KOPPEeIAMHOH-
HOTO aHAJM3a MIHEPAJIOB TA/KeNO0H (pakmmm BepxHeKkeMOPHIICKHX OTIO-
JREHil, pasBUTHIX Ha mpasobepesinve p. Enucest, B ero Husospax (Gacceiin
p. Yonro). Crarucrnueckas obpaboTka pesyIbTATOB MHHEPAIOTHIECKHX
apazuson o6pasmnos B. M. Jlparynosa semoxaena so BCETEW JI. H. Ila-
paneesoit w H. fl. Tuxomuporoii. Koaddurmentr koppemaanun paccdn-
ragsl Ha IBM 3. B. Arykunoi,

ITo ayameTHICCKUM N JUTOTOTHYECKUM 0CODEHHOCTAM IOPOJ Bepx-
HexemGpuitckue omioskennd p. YoIKO pacwIeHAIOTCS CHEBY BBEpPX IO
paspesy Ha YONKHMHCKY0 ¥ TYKOJAHIMHCKYI CBHTEI.

Yonruuckaa ceura (760 M) caokeHa TeMHO-CEPHIMU, 3eJ€HOBATO-CE-
PHIMM W WePHHIMH apTHJLIATAMI, B TOM MM HHOM Mepe M3BeCTKOBMCTHIMI,
TMO{YMHEHHO JT0JOMITAMI B H3BECTKOBEIMA KOHTIoMepaTo-Operumavm. [To
mpeobiiaiaHUIO B HIJKHEI YacTH paspesa apruiliMTOB U B BepXHEil — Kap-
GOHATHHIX HOPOJ] B YOMKHHCKOI CBUTE BRIIETAIOT HOAKHIOO W BEPXHIOW 1101~
CBHTHL

Tyrkonaapunckas ceura (320 M) mpecTaBiIeHa CePRIME M3BECTHARAMI,
COfIep/KamUMI  TOAYMHEHHEEC IPOCIOH JKeITOBATO-CEPHIX JIOJOMUTOR
I KpacHHX MepreJeii.

Musepanorudeckme aHaJuasl TPOBOAMIMCE m3 o0pasmos Hamboaee
pacmpocTpaHeHHEX B paspese OIMBKUX M0 COCTABY MOPOJ — B€JEHOBATO-
CepHIX TIAMHUCTHIX WMBBECTHAKOB, IOJOMHTOB M Mepreseit. Mureppax
ompoboBanusa cocrasnan B cpenHeMm 10—15 m.

Jlmpeiinnie mapareHesncH MIHEPANIOB TAKeI0H gpakiuu (¢ pasMepom
seper 0,01—0,10 mM) mo mapemM KoaddmIEeRTaM KOPPEIAMIIT GLITI
YCTAaHOBIGHH i Han00Jee XapaKTePHLIX M PACIHPOCTPAHCHHBIX MUHepa-
0B B MOPGOTOrHYCCKAX PASHOBUHOCTEH HEKOTOPHX M3 HHX.

Ha pume. 5 npusejiena KoppeJsiiimoHHAS MATPHIA ¢ yKasanumeMm koad-
(UIHEeHTOB KOPpeJAnui 7 JUIA HEKOTOPHIX TJIABHEIX MHHEpPajioB
m ux MophOAOTHIeCKUX PAas3HOBHAHOCTell, PasBHTHIX B TYKOJaHAWHCKOI
CBUTE, BepXHell M HMsKHell IOJcBHTAX YOIKWHCKON CBHUTH (B. 4. M H, 4.).

Uz roppeasanmonHOii MaTPHIEI M KPYTOBHIX JHATDAMM OTYETIHBO
BHJIHBL JiBe aHTATOHUCTHYECKUE TPYIIIE MIHEDAJIO0B € OTCYTCTBHEM IIOJIO-
JROTEIBHHIX CBA3EH Ha HTpOTAKeHMM Bcero paapesa: 1) meycroilumpnix
IIH MAJIOYCTONYMBEIX K IIPOIEeccaM BHIBETPHBAHWA MHHEDPAJOB, IIpejicTa-
pienanx rpaHaroM Gr, rmmepcrenom Hyp, asrmrom Avg, amdubonamm
Amf, smupmorom Ep; 2) yerofiumprX B HTOM OTHOIMEHHN MHHEPAJOB,
COCTOSINX B OCHOBHOM I3 XOPOLIO OKATAHHKIX 3€DeH TYPMAIHHA, pyTHIA,
nuprora okpyraoi gopmer (Tr,, Rt,, Zr,) uin npusMaToueckIX KpPHCTaI-
708 Zrypqe m Rbpgyg™.

* IlndpoBoil HEHEKC NIPH 3HAKE MHHEpAJa COOTBETCTBYeT IPHHATOMY KOAY,
rjie nepenie ABe nuGpE 03HAYAWT IBET, 4 iBe BTOpHe — (opmy sepen. Hanpu-
Mep, Zrg.;s — OecnpeTHHII NHPKOH B BUJE YAJHHeHHO-IPH3MATHUCCKHX KpHCTAI-
708, Rtyy;s — KPHCTAQMIBL PYTHVIA TAKOH Ke (OPMHI KODHYHEBOIO IBeTA.
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ITo crenenm yOsBaHHS CHILI HOJOKUTRIBHBIX CBABEH MEKIY HApaMn
MUHEPAJIO0B ¢ yIeTOM HaPAreHeTHYECKIX ACCOTHATINIT MITHE PATIOB BO3MO K-
HEIX MATEPHHCKHX IIOPOA (MeraMOpPHUECKHX, MarMaTHUYCCKHX Cpe/iHe-
apxeiicKkoro, MpoTEPO30HCKOro Ro3pacTa M APYTHX B TOPHOM obGpamJie-
anu Cubupekoit miardopmst) G BEIEICHE IJIABHEE H BTOPOCTENOHHHC
ACCOIMUAINN KIACTOTeHHLIX MUHEPAJIOB.

Hawr Bummo ma pme. 5, 5TH acconmanum He OCTAIOTCA IOCTOAHHBIME
B Ipefediax Tpex PaccMaTPHBAEMEX CTPATHIPA(IYECKUX 1MOpasfe e il
TYROJAHJAMHCKON CBHTH W JBYX HONCBUT YOMKMHCKON CBUTHL.

B ornoskenmAx TykoTanIMACKO CBUTEL 00HADY/RUBAIOTCA HamOO/Iee
CHILHEE ITOJOKATENbHEE cBaAsn Mesray: 1) MonormmarnME (Avg) I poM-
onueckumu (Hgp) mupoxcenamu (r = -+0,85), 2) rpanatom (Gr) m amdu-
Goramu (Amf) (r = +0,84), 3) amdpubomamu u smuporom (Ep) (r =
= +0,82) u np. B mopopax BuzKHEH MOJICBATH YONKWHCKOIl CBUTH OTMe-
YeHA MAKCHMATLHAS B PAa3pese CIIa CBABH MEe;KAY PYTHIOM I HUPKOHOM,
NpecTaBleHHEIMI B OCHOBHOM okartanueMu sepHamu (Rt,, Zr,, r =
= +0,73; Rtyg18Zrga1s, r = -+0,70) u MusnManpHan (HeaHAUHTENHLHAA)
cHiIa CBASH MekAay rpamatoM u amfmbGomamm (r = --0,05), rpamarom
u smugotom (r = -+0,12). B mpemenax BepxHEl mOJICBUTH TONKHHCKOI
CBHTHI HAOMIOAIOTCA IPOMEIKYTOYHLIC BHAYEHWSA 7 XA OONBIIHHCTBA
M3 MePeuncJIeHHEIX BBIIIE IIAD MEHEDAJOB M HEJIBI DA H3MEHeHWIl 110
XaparTepy ¥ aHAYCHUIO KO3PYUIMERTOB KOPPEIAIIIT Mesi/LY HapaMu Apy-
rux MmHepaxon: pyrmiaoM u ImpronoM (Rt e Zry, Rityy59Zrgers),
muproHEOM 1 TypManuHoM (Tr,eZr;,.e) 1 ap. (pme. 5).

HsmererEnA cocTaBa TAMHNCTEIX ACCOIMATINI KJIACTOTEHHBIX MUHE DAJI0B
CHUBY BREDPX IO Paspe3y yKas3HBalT HA 3aMETHEIE PA3IHINA B COCTABE
MAaTePHHCKHX HOPOJ 00JIACTH CHOCA B TYKOJTAH/MHCKOe, MO3/IHE- B paHHe-
JONKMHCKOE BpeMA. B cOBOKYHHOCTHI ¢ pesyIbTaTaMu HPOYHX JHATOIOIH-
GECKHX WCCJEMOBAHMI HTH JaNHKe ABIANTCA OJHWM W3 MOATBEPsKAeHIl
IPaBOMEPHOCTH IPOH3BEAEHHOTO CTPATHTPAadIUecKoro pacyJIeHesns pas-
pesa BepXHeKeMOpPMIICKHX 0TJI0KeHuIl, pasBuThiX B Oacceitne p. Yomko,
1 MOTYT OEITH WCIOJABBOBAHK B JATbHEIeM PN KOPPEIAIHN ¢ IPYIMMI
paspesaMi BepXHeKeMOPHICKIX OTIOKeHHI JaHHOTO pailoHA.

PesynpTaTil KOppeIANUOHHOTO AHAIN3A KIACTOT@HHBIX MUHEpPaJIoB,
IPUBEJIEHALIC BEIIE, W APYTHE (TaHHBe 7' [ Hap MUHePaJIoB HWIH XHMIH-
GECKHUX DJIEMEHTOB, a TAK/Ke JUIS MAHEePAJOB, DIEMEHTOB ¢ BEIXOZOM RJa-
CTOTEHHON WM ayTHTeHHOH YacTedl TAMKeI0i parimum, rpaHyIoMeTpi-
YeCKHM COCTABOM HMOPOJ M IIP.) MOKHO HCHOJIb30BATH HE TOJBKO B IEJAX
KOPPeJANHT, HO ¥ JIJIfA HEeJ0T0 PAJA Ie0JOTHIECKHX BEBOJ0B, B YACTHOCTH
IpH YTOYHEHHH BOIIPOCOB O COCTABe MATEPHHCKHX IIOPOMI, Xapakrepe
peianeda obJacTH CHOCA, CTEINEHW HWHTEHCHBHOCTH DPO3MOHHOL A@ATENb-
HOCTH B IIpefejax IIOCHejHeil m T. 1.

* 3maK <— 03HauaeT CBA3L MEELY ABYMA MOHEDAJaMH.
»
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TITABA V

KOHRPEIUA INIMHUCTBIX ITOPOJT

KoBKpenuys ITHHHCTHIX MOPOX MAPOKO PAcIpPOCTPAHEHB BO MHOTHX
CJHHEMCTHIX OCAJKaX M TOPONAX H ABJAIOTCA MX Ba;KHBIM JINTOTEHETHUE-
ckuM npusHakoM., OTHeJIbHEE THIL KOHKPENHd ¥ UX KOMIIEKCH MOTYT
OBITH MCIOJIB30BAHL! JIA HOBHAHMA YCJAOBHWH 00pa30BaHMA W IOCJCLY-
I0NMX M3MEeHeHN BMenaonux ux nopoj. B paje ciayuaes oun ApagoTes
XOPOMUM KOPPENATHBHEIM MPH3HAKOM; KPOME TOTO, MHOTHE KOHKDeIun
NCMONB3YIOTCA TAK 7Ke, KAK H I0JEe3HLIE MCKOIAeMEe.

B nmocaegmee jecATmieTme M3yYeHME KOHKpEIHil 0CO0EHHO NIHPOKO
paasepuyioch 8 CCCP. HambGoabiee pHuMaHme yALIAI0CH H3YICHHIO
KOHKpeluit yriaeHocHsx, gocdoputonocusx (KoHKpenmounse docdo-
pPHTH), HEKOTOPHX KapOoHatHmXx (rIaBHBIM 00pasoM KDPEMHHCTHE KOH-
Kpein), MaprasioBo-;ReNe30py/AHEIX U OOKCUTOHOCHBIX OTJI0KEHWUI,
Ha marepuase usyueHHs KOHKPEIHil YIJICHOCHBIX, A 3ATeM Il HEYLIEHOC-
HEIX OTI0skeHWil paspafoTaH W HPUMEHEH HA IPAKTHKE HOBBIH METOJ
JUTOJOTHYECKUX H (PAr(HaIbHBIX HCCIe/(0BAHUI — KOHKPEIMOHHBIN aHa-
ana [119, 122, 207, 208, 209, 210]. ITocie mepsHX OMBITOB IPUMEHEHHA
p [Tewopexom m JloHenKoM yroabpHEX HacceiiHax METO HAYMHAIOT TPHME-
HATH W B Apyrux Oacceiinax.

1. OBIIAA XAPARTEPUCTHEA

KoBKpenun BCTPEYANTCA B TIMHHCTEIX IOPOJaX PasinIHOTO BO3pa-
¢Ta — 0T JOKeMOpHA 10 HACTOALIEr0 BPeMEHH.

Ocnopaasg Macea, mo npubImReHHENM nogcderam — Ooaee 90% npes-
HIIX ¥ COBPEMEHHKLIX KOHKpeImuil, MPHypoYeHA K HECKOJBKHM TPYIIIIAM
ocajounnx ¢opmammii. ITH GopMaNHU XapaKTePUAYIOTCA CYNIECTBOBA-
HIEM JIUTETbHHX (as MeIJIeHHOTO 0CaJKOHAKONICHHA 03 pPasMEIBOE,
a TALKEe 3HAYMTEJIBLHBIM COJEeP/RAHUEM JAryHHEIX, 03€DHBIX, 3aIHBOBHIX
u apyrux dammii, XapakTepHayIONMXCA 3aKOHOMEPHHIMHI KoneGaBuAME
reoXMMHIeCKOTO PEeRUMA, BRICOKOI Ie0XMMHYECKOIl IMOJBH/KHOCTHI0 Tex
WJIH MHLIX 2JeMeHTOR HpH Jiuaredese, depefosaaneM ¢aa onicTporo i Mej-
JeHHOTO ocankoHakomienns. HanbGoxee 60rarsl KOHBKPEIUAME, I0-BH/IN-
MOMY, YrJAeHOCHH® (OpPMAINE; KOHKPEIWH INHPOKO pPAaCHpOCTPaHEHbI
B KOPaX BLIBETPUBAHNA, BO MHOTHX HeYTJIEHOCHEIX MOJAcCaX M HEKOTOPHIX
rapoonataux oTaoskennax. OcHoBHAA Macca KOHKPENHil cOCpemoToueHa
B 00J1€€ HIH MEHee MeJTKO3ePHICTHIX TePPUTeHHEX (HHOTA Tak:Ke Kapho-
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HATHO-TEPPUTEHHEIX M KapOOHATHBIX) IMOPOJIaX JAaTryHHOTO MM GIH3KOTO
K Hemy upoucxomsmenusa. HambGomnee Omarompusarasl s oGpasoBaHusA
KOHKPeIii ryMAaHEl, CEeMATYMUHEIT M Y4CTHI0 CeMHAPUIHELIL KIMMATHL.
CoBepinenHo JTUIMEeHE KOHKpeuii Bce Hanboaee rpydosepHICTEHE 00,10M09-
HEIE TIOPOJIEl, HE3aBUCHMO OT (anuii (KOHTI0MepaTL 1 OpeKdun), 60AbITHH-
CTBO OCATKOB BEICOKOIOJBHKHEIX TOTOKOB (A/JII0BHAJIBHEIE, WPO.JIIOBI-
aJlbHbIe, MOPCKHX TeUeHUii).

Hourpenun B IIMHHCTHIX HOPOJAX COCTABIAIOT He MEHEe OHOI TpeT:
or obmero ofmemMa Komkpenmii B crpatucdepe. HaunGoasmas wacts mx
OpEypoUIeHA K TIMHHCTHIM IOpojaM ¢ Goliee TIM MEHEe 3HAYHTeILHOI
IPUMECH0 AJeBPHTOBOrO MaTepwaja IiH GoJee WIM MEHEe TOHKO Iepe-
CAAMBAIIIMCA ¢ AJeBPHTOBRIMI U IIECYAHKIME IIOPOAMIT.

Konkpennn rIMHUCTHIX W AJEBPHTO-TIMHUCTEIX HOPOJ MHOTAA MMEIoT
MEHBIINE PasMepsl M (OJBIIYI0 YACTOTY BCTPETAEMOCTH; B HX COCTABE
MHEHEPAIH OKHCHHIX U BAKUCHEX (OPM jKeje3a HIpaloT OTHOCHTEIBHO
00JBIIYI0 POJIE HO CPABHEHHIO ¢ KOHKPEIMAMHE B MECYAHHIX HOPOJAX TOM
ke opmamum,

Hexoropsie Tpymmonl KOHKpenmil BCTPEYAIOTCS TOJBKO B TIIHHUCTHIX
mopogax (HampuMep, TIHHO3CMICTHE, KAOJMHUTOBLIE, DA JKEIe3HCTHIX
u ap.). Muorme ocobeHHOCTH KOHKpeIuil — XHMHKO-MHHEPAIBHEIL CO-
CTaB, CTPYKTYPa, TEKCTYpa M IPYTHE — BABUCAT OT KIUMATA U COJCHOCTH
KOHKDEnneo0pasyiomero pacTBopa M MOIYT OHITh CXOJHEIMH B PasHBIX
O I'PAHYJI0METPHYECKOMY cocraBy mopopax. Ilostomy pnsa moHmManwms
cBoeoOpasnA U GaHaabHOrO 3HAYCHHA KOHKPEIHii B TIMHHCTHX OPOJaX
Heo0OX0UMO CONOCTABAATE UX B IIpefejax Kaykmoil JaHHOI dopMmamun
¢ KOHRKDEIMAMH IOPOJ APYTOTO TPAHYJIOMETPHYECKOTO cocTaBa (ecim
OHH HMEIOTCH).

B cocrase xomkpenuii yeranosieno GoJee 90 rumepreHHnx MEHEpa-
a0B, OJHAKO Pe3KO BHJIEJIAETCA CPABHUTENHLHO HeGOAbIIafA IPYyIIIa MIHe-
paloB, KoTopsie 0GpasyloT mojaBaA0Mee GOJBIIHHCTRO KOHKPEIWil 1iu-
HOCTBIX mopoj. I HmMM orHocATcA KapOoOHATHRIE MHHEPAJb! (KaJbIUT,
CHJIEPHUT, JOJOMHT, aHKEDPHUT, MarHWii-CHAEPHTH, TOPABL0 pe:ke — Apy-
rue KapOoHATH) M OKHCHEIE (PasiNYHBIE MOHEDAJH KpPeMHE3eMa, THIPO-
OKUCIO0B jKeJIe3a, MapraHia, aJlOMHHHSM). 3arTeM CJIeLyI0T KOHKpPEI[Hi
MUHEPAJOB CYIb(pHJIOB jkelesa, cyabdaTor u dochaToB Kaablud, HEKO-
TOPHIX JEITOXJ0PHUTOB ¥ raaykonuta. OcralbHbie OTHOCHTENBHO MAasio-
pacupocTpaHeHHLe KOHKDEIHM OYeHb pa3Hoo0pasHbl, O0COOEHHO eCJH
VUUTHIBATE HE TOJBKO HX MIHEPAJBHEI COCTAB, HO M JPYyTHe MPH3HAKM.

Houkpenun ABIA0TCA cBOE0OPASHEIMU M CIOZKHLIME T0MOTHICCKUMIT
Texami. Hpome cocraBa BemecTBa OHM XAPAKTEPH3YIOTCA TaK/Ke KOM-
MIEKCOM JIPYTUX JMTOJOTHYECKUX HPUsHAKOB — (opMoil, pasmepom,
TeRCTYPOil, cTPYKTYpoil, XxapakrepoMm sanerannsa u 1. 7. Coueranme Beex
HNPH3HAKOB OIpeieliaeT OIPOMHOE pasHooOpasue JIHTOJOTHYECKHX THIOB
KOHKPEIil, KOTOphIe IPAMO MU KOCBEHHO CBA3AHM ¢ famumavu mwin Gop-
MANEAMI BMENIAIONIAX MOPO/ U MOTYT OBITH HCIOAB30BAHE! IPH (aials-
HOM aHaJiN3e 0Caj0YHBIX TOJIII,
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2. OOPEJIEJIEHAE MOHATHA «KOHKPENHH» H HX MPOHCXORIEHHE

JIO CHX MOpP HET OJHOBHAYHOTO OIpegeJeHWA CaMOT0 MOHATHA «KOH-
Kpenmumy. OﬂpBI[BJ'IEHHH, KOTOpPHIEe JaHBI B Ie0JOTHYECEHX CJ0BapAaXx
7 COPaBOYHBIX PYKOBOJICTBAX, HEIB3A IMPHU3HATH YOBIETBOPHUTETLHLIMI, ‘
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Astop [210] mpemgmaraer caemylomee ompemeseHue KOHKpPEIHir,

 KoHEpPEIUAME Ha3HBAOTCA AYTHTEHHBIC (XeMo- WM OHOXeMOTeHHLIE)

. MEHEPAJIbLHBIE CTAKEHHA, SCHO OTAMYAIONNECH OT BMEIAueil cpes

~ (mopomul, OUBKI) 110 cocTaBy, opMe M APYTHM IPHIHAKAM ¥ ACHO OT HEe
orrpannvyenasie. OHE pacTyT B pasHnIX HampapJieHusax Gojee WIM MeHee
ROHIEHTPHIECKH BOKDPYT OIHOTO MJIM MHOKECTBA I[EHTPOB pocTa 3a cder
KOHIICHTPAIII paccesHHLIX BO BMemalwmeil cpere komnonentos. Cogera-
HEE POCTa ¢ PA3HOIl CKOPOCTHIO IO OHMpeJeJeHHBIM HATPABJCHIAM H KOH-
IeHTPUIECKOTO POCTa coafiaeT Muorootpasue GopM U BHYTPEHHETO CTPOe-
HHA KOHRpemuil.

OcHOBHBIE TPUAHAKH ROHKpPeNHil, cHopMyInpoBAHHEE B OIpejese-
HEI, JOCTATOTHEL INIA NX MPABWALHOI AnargocTura. OqHaKk0 HEOOXOHMbI
HEROTOPHIE IMOACHEHMA.

1. B oramume or mIocKoil, y3koil M BHITHYTO (OPME SKHJIBHBIX

- ofpasopanumii m nmacTomopoOHON (GOPMEI OCAMOYHLIX TIOPOMA, a TaKKe
YYACTKOB IIOBHINEHHOI IeMeHTAHT IPYroro MPONCXokIennsa (Hampuyep,
TATEH JI0JOMUTHIAIHY, YIACTKOB OKPEMHEHIST M T. JI.), CPefil KOHKperuit
pearo npeobiaajaer Tennenua ¥ 6osee mwiw MeHee OKpyriaeHHoil fopme —
OBAJIOMIHOI (AP M SIIHHCOWT ABIAIOTCH YACTHBRIMM CIAYIAAMU OBAJO-
H/IOB), pe:Re — NHINHIPHYECKON MJIH KOHHYECKOI.

2. MumepaibHOE BEMIECTBO, KOHIEHTPHPYOIEECS B KOHKPEIHAX
XUMHIUECKAM WM OMOXHMHICCKHM TyTeM U3 OKPY;KAIEro MCTHHHOTO
MM peske KOJJIOWJIHOTO pacTBOpa, HaaHBaeTcd KOHKpenuneodpasoBa-
TeneM.

3. Ilponeccn ofpasopanna KoHKpenuit majo naydens. Ognako mme-
fonuecs HabII0leHNA HAJ MPOIECCOM POCTA KOHKPEIHil i BKCIIePITMeHTEL
MO UX MCKYCCTBCHHOMY IOJYUEHHIO IO3BOJSIOT CUMTATE, YTO Yalle BCEro
CTSKeHNe KOHKpenmeoOpasoBaTels IpOMCXoauT myTeM auddysmm K

Puc. 6. CxeMu ofpa3oBanaa KOHKPeNHWii B COBPeMeHHEIX TYMEAHHX (anuax m HeKo-
TOPEIX JAPeBHAX BOJlOEMAX.

I — cxema pacno/ioKenns OBepHKIX, GOMOTHRIX W [OYBEHHEIX KOHKpEUWil JTeCHON 30HBI M myTeil
MHTpanny KoHkpeumeoOpasopatenell; IT — mpenmojaraeMas cxema HEKOTOPHIX YCao0BHil poera
COBPEMCHHBIX O3CPHBIX KeJealeThX KoHkpenwil; IIJ] — cxema ofHOro W3 aranop 06pasoBaHMA
KOHKpenuit B radHUCTLIX JOHHMX Hiaax Bopeyrckolt naryms; IV — IpegmolaraeMas cxeMma
(hopMHpOBAHNA NeCYAHO-AHKEPHATOBKX KOHKPEIWOHHHX JHUH3 W KoHKpeudii B OapoBoM mecke
BopryTcroii Jaryes B (asy IepepuiBa CelUMeHTAIINH B ONpCCHCHHO-JATYHHOM NMKIe.
1 — HanpapJeHHA caJkM coleil keneaa M3 HaaMoHHON BOAm;, 2 — nyTM HAHPAILTpAINHE
TPYHTOBHX BOM, OTHOCHTENLHO Goratux Fe, CO, 1 HCO,; § — OYTH DOTOKOB MOBEPXHOCTHEIX BOT;
4 — rocnofCTBYIOINe HampasjieHHA maddysnu konkpenueobpasopareneii (ma I'T m IIT — Fe’’,
Ha IV — Ca, Mg, Fe); § — HHGRIbTpaAA TpYHTOBHX G0a0THEX BOX, GoraThix rymMycoM M CO,,
Ho OGemuwx Fe; 6 — oprmreiinsl; 7 — optaanmu; 8§ — GouaoTHwii cugepnT; 9 — GoaotHml Gyphii
WENC3HAK; 70 — BUBHAHNT; 71 — O03EpPHBIC HEJCINCTHIC KOHKpPEHH; ]2 — CYPIHHKEH M Cynecw
€ eJIOBRIM JiecoMm; 13 — Jie¢ HA Mecyanux, HO ¢1a00 IpeHHpPOBAHHBIX TOYBAX; 14 — HHUIWHHLI
Topdanuk; 15 — Bepxopoit TOpGAHNK; 16 — BOTONPONNIIAEMbI TTeCUaHBil TPYHT; 17 — BOIOHETp O~
HU@eMBIll MM caafo BOMONDOHMIAEMbIR TPYHT, 18 ~ MOBEPXHOCTH OCajika; 19 — TOCHOICTBY-
wiee M0Jd0HeHAe OKMCITNTeThbHO-BOCCTAHOBATE/IbHON IpaHMiiel;; 20 — HAUpapleHda HHOUILTpA-
M FPYHTOBHIX BOJL Yeped BOJONpOHMNAEMOe JOHKe, £1 — HAIpaBJIeHWA IPYHTOBOTO TOTOKA B Wie
0o YHJIOHY Joma; 22 — WHPHAIRTpANd HANMOHHHIX BON; 23 — KOpDHEBLIC CMCTeMHI B Hie, ofier-
vapiue THQMILTPANNIO, 24 — HAOpaBIEeHHA DHGGYann # IBMKEHWA IPYHTOBRIX BOA; 25 —Ha-
npasnerna aemEeHAA CO, m H,S (a) B GoxoBadg MWHOMILTPANHEA IPYHTOBLHIX BOM ¢ HoHaM# Fe, Mg
n Ca (6); 26 — KOHIEHTpPWYECKAA 30HA IpEBpaNleHUA E:mapﬁona-ra B KapGOHAT M OCaKIACHNA
rapGonara; 27 — Hawajo ofpasopaHdd OHareHeTHWeCKHX TpelHH; 28 — HANMOHHAA BO@a (ypo-
BeHb); 29 — MHOHILTPALNA CMEIIaHHLX JATYHHRIX H MOPCKHX BOd; §0 — HANpABIEHHA NHPHIb-
TPAINHN ONpecHeHHO-IACYHHEIX BOM B OapoBuie meckd N muddyann nona Fe; 31 — 30HA BRIMATEHNA
KonkpenueofGpasosatenn; 32 — morpedfenauit TopdaHNEk; 33 — raMAACTHE OCANIKE, 34 — ame-
BPUTO-TIIMHACTHIE OCATKHM; 35 — KOHTAKTRL CJOEH.
et
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MeATpaM pocTa, KOTOPLIMEH MOTYT OBITH OpPraHHYCCKHE H HEOPraHuIeckue
ocTaTKM, OaKTePHAILHEIE KOJOHHM, IIy3HPHKN rasa i T. /. ; B OKOHIATEIBHO
copMEpPOBAHHOM TeTe KOHKPEI(HH CJeJIEl ATHX HepBOHAYalbHEIX IeHTPOB
OCAKIEHNA 0YeHB YACTO COBEPMEHHO HezaMeTHul. I[eHTpocTpemMuteabHANA
nuddysua ompemenser TeHAEHNNI0 KOHKpemmii K cdepuaeckoit dopme;
anddysus B HEOTHOPOAHOI cpejie HIET ¢ PasHoii CKOPOCTHIO MO PABHEIM

T i ok e s e et ) —p:c—f :_?-Fnﬁ ::‘_‘_7 l!a ——r jif@

Prc. 7. Cxema mpomecca pocTa KOHKPEIHOHNOTO Tejla B TIMHHCTOM OCAKe MEJIKOTO
BOF0GMA TYMIJHOH BOHEl, ¢ HOrpefenusM TOp{ammRroM.

] — KOHTAKT CIOEB IMNIMHACTHIX OCANKOB, 2 — MOBEPXHOCTHL pasnena ocaaxka H HAANOHHOWU BOIEH
4 — HaOpapJIeHHe CJOHCTOCTH (CHNOHYATOCTH) BHYTPH OCaIKka, JHAreHeTHYecKOe H3THOAHNE ee
B PeSyIbTATE POCTA KOHKDENWOMHOTO Tesia M ofreKanme CJOMCTOCTHI0 KOHKDeIHWH; 4 — TOCIojI-
CTBYIOUIME IOJ0MeHHA OKHCINUTEhHO-BOCCTAHORMTENLHONM IpaHAIL B MpeBHEM BOTOeMe JIAryH-
HOPO TANA C TIMHHCTRIME OCAJlKAMW; § -— IIABHAIC HANPDABJCHHAA (BEKTODH) pPOCTA KOHKDEIHH,
6 — KOHICHTPHYECKAA B0HA BHTANCHHA KOHKpemweolpasopaTelifd: a — B KOHEYHY® (asy pocra
KOHKpenHH, 6 — B HEKOTOpHWE M3 paHAMX ¢aa; 7 — roCHOACTEYOMHE HAOpaBleHHA IH{dysAn
MOHOB pacTBOPCHHLIX KOHKpeumeolpasosareneit (manpHmep, skenesa, HCO,’ u mp.); 8§ — Hampa-
BIEHHA IOCHONCTBYIOMAX Aemxentii CO, B H,S; 9 — Hanpapienua AHGAILTPATNHN pACTBODEHHABIX
KorKpenueolpasopaTeneli H3 :mmolmoﬂ BOAE M (MHOrga) GOKOBEIM TPYHTOBHIM IOTOKOM; 10 —
Hawano ofpasopaHia gHATeHeTHYECHHX TpEIHH 00e3pOdHBAHUA B OCAKe, BMEMAOIIEM KOHKpe-
Mo, coBnajaioniee ¢ nociaenneit dasoif pocra KoHKpemHOHHOro Tena. T — morpeleHssdl Topda-
HHK; A — IIWHUCTHHL OCAJOK KpOBMM TOPGAHNKA ¢ OOMILHBIME PACTATENLHHEIMH OCTATKAMI W
rucytoii epemoil pannero gHareHesa; KoHKpenun me ofpasyiored; 5 — Bumesaleraomiil ageBpHTO-
TOMHHCTEIE OCAZIOK C HECKOJBKO MEHLIIMM KOJNHYECTBOM PACTHTENLHBIX OCTATHKOB H MeHee KHCIOH
cpefiol, aBOMOLAOHApYIOmMeR B Cropony NopmmenHA pH B xoie nuarenesa; B — HaJIOHHLE
BOJIHL,

HAIPABICHHAM, 4TO MOKET 00BACHATL PasHOOOpasble OTKIQHEHHUA OT
chepudgeckoil GopME «HAeaTbHOIY KOHKpeOWH (4amie BCero B CJIOMCTOM
ocajgke namboiee GEICTPHI PoCT WeT BIOJH IMOBEPXHOCTH HAIMIACTOBA-
HHUA, 9TO BHIBHBACT TCHJICHOWIO K Y/IHHEHHI0 M YIIOMEHWO (opME).

Kpome muddysmm romkpemmeoGpasoparenb MoKeT KOHIEHTPHPO-
BATLCSA U HyTeM MHQHILTPALNKE X 9ACTHYHO IIyTeM MOAHATHA MO KAaTILI-
agpaM (94T0 HOKa3aHO HAGHIOCHUAME HAJl COBPEMEHHBIME KOHKPEINAMu).
Hexotopyio posib MOZKET HIDATh BEIJIeJIEHIIe KOJUIOHIOB, ¢ 00pasoBanuem
TUOMIHRX KoduoMopduux dopm. Crosknoe codeTaHne BCEX IIPOLECCOB
ompesienAeT pasHooOpasue KOHKpemwil B mpmpope. TeHpenmua k oxpyr-
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‘goit gopme IpH BCeX BAPHAHTAX TeHe3mca OMpeJeNsercA TeHjeHIuei

K (OpPMHPOBAHMIO TeJda ¢ MIHHMYMOM moBepxHoctHoil smeprum. Ha

puc. 6 (//—111) n 7 moxaszaHbl NMpeJmoNaraeMeie CXeMBI POCTa KOHKpe-

.~ Ouil W OTJeJbHBIE ATAllbl POCTA B COBPEMEHHHIX M JIPEBHHX TJIMHMCTHIX

- ocagkax. Ha pwue. 7 morasano tunumumoe pacmpepesienue / KOHKpemmii
B KoMIIekce (anuii coBpeMeHnoil IyMu{HOIl 300K HE3MEHHOIT CyIIM ¥ JIJ151

CcpaBHEeHHA IOKa3zaHO oOpasosanpme IV Komkpeipil B IeCYaHBIX OCagKax,

. B KOTOPHIX TJAaBHYIO POJb UIPAOT

. me qudpdysuonnsie, a naGEIBTPa- a

. IHOHHEE TIPOIECCH.

Homkpermuu B INIHHECTHIX
. ocajkax B MoJaBaAOmEM 607b-
. IIWHCTBE cJIy4aes o00pasyiorcsa
~ muddysmorrsM nytem. Ha pue. 7
cXeMaTHIecKN I0Ka3aH MpoIecc
pocTa KOHKDPEIWH B YCIOBHAX
PRUHET0 JHATEHE3a TIMHHCTHIX
0Ca)\KOB B TyMHJHOH 03€pHOIl
MIN JaryHHOIl 00CTaHOBHKEe, Xa-
PaKTePH3YIOMEIicA MacCcOBHM 00-
pasoBaHHEM KOHKDEI(il. ]

4. Ci0BO «RKOHKpeIus» 03HA-
qaeT «crymeHiney. B oramdie or
APYTHX erymeHuil (mceBgoMop-
$o3, mua, cexkpenumii, Gechop-
MEHHBIX YUYACTKOB IIOBHITIEHHOI

Ppme. 8. CxemMa cOOTHOIEHWA KOHKPeIHH,
CYOKOHKpeImEn B (OPME 0TASTbHOCTH BMe=
maomeit rapacTol moponn (Ilewopermit
Oacceits, p. Bopryra, ofm. 38, maxer M
BOPKYTCKO#f mofcepmu). Bmj B cedeHHH

NIOCKOCTRI0 HALLIACTOBAHHA.

IMEMEHTAINN, OJHHOUYHBIX KpH-
CTAIIOB, APYy3 B OyCTOTaX WIH
B IeMeHTe) BCe KOHKDeIHH, Jae
HeIpaBWILHOIM (opysr, mMeroT Go-
Jee HWIN MeHee YCTOHYMBHIE [IA
MAHHOI TPYOOEl KOHKpeOmil u
BMENTAIOIIAX TOPOJ 3aKOHOMED-
Hue GopMel pocta m o6ocobmeHrEa
OT BMEMIAIOMeil CpejIkl.

B nmpoTHBOmONIOAKHOCTE POCTY
KPHCTAAIOB POCT KOHKPeIuii ujer

1 — ;HeIBaKOBAA OTAENBHOCTH INIMHHCTOM BMe-
maomeli mop okl ¢ HAYTOM HEIM KOJHYeCTBOM pac-
CeAHHOTO 3Kejesneroro Kapbosara; 2 — CyOKOH-
HpelHa CKOPIYIOBATOrO CTPOeHHA ¢ HeGOoabmoik
IpPHMECh0 TOHKOINHNCIOEPCHOTO 3KeNeamcToro Kap-
foHaTa; & — IJIHHHCTO-HielIesHCTO-KapOoHATHAA
KOHKpEOHA € pe3xHM mpeobiajaHneM KapGoHa=
T4 HAX TIHHACTHIM BeIIeCTBOM; CYOKOHKpEIHA
ofnexaer ape CONHKeHHbIE KOHKpENMu; 4 — MO~
BEPXHOCTh pasjeia KOHKpemWH H cy0KOHEKpEenHH
H IOBEpXHOCTh pasgena cyOKOHKpenuH H BMema-
jomeilt moOponOs, OTMeYeHHBIE HANETOM TOHKONAC-
HepCHOrO KAalbuMTa; 5 — (hopMa KOHKpElHOHHO-
T0 Tena B APYIroM, Hag:gam:nox, CeueHNN. ag =
=20 owm.

He I1a PaJlie bHO ITOCKHM II0BEPXHOCTHEIM (I DAaHAM) H KpHCTAJI0T padiuie-
CKHM OCSAM KPHCTAIJI0B, HO HapaJielbHO OMPeTeJeHHBIM TUIAM BHIIYE-
JHIX KPUBEIX MOBEPXHOCTEH MM WX COUeTaHMIl.

5. Kommenrpuweckuii poct Gojablneil 9acTplo He (PHKCHDPYETCHA ACHO
3aMETHEIM KOHIEHTPHICCKNM CTPOeHHeM KOHKDeIuil I BHPa/KAeTCHA JHIlb
TOH WM WHOH CTENeHbI0 KPHBH3HbI, 3aKPYIJIEHHOCTHI0 MOBEPXHOCTH
KOHRPEIHN, XOTA OT[eNbHbEE e yYACTKH MOIyT OHITH IOYTH MM JazKe
COBCEM IIIOCKHMIL.

Ho masnero ne pesAKme OKPYTIILe MAHEPATHHKE 00pa30BaHIA ABIANTCH
KOHKpENUAMHA, HATPUMED: a) TANHAHLE KaTyHH; 6) oBagomjabe $HOpPMLL
OTIeNBHOCTEHl B TAMHNCTHX TOPOAAX, OTIHYANOINECA OT IIacTa
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BMEIAI0IMeil OPOoJE TOAbKO Mo opMe, a He M0 cOCTaBY U ABJIANINECH
Pe3yIBTATOM HE CTAKEeHNA, & TOALKO MBMEHEHUS B PACIONO/KEHHH TJIH-
HICTEIX TACTHI[; B) pasamumse mcesgomMopdoss, dopMa KOTOPHX oOII-
pemeasiercss GopMoil TOTO OPraHWmYECKOTO IJIN HEOPTraHHYecKoro obpa-
30Banma, Koropoe oHm samemaiorT. Ho Tak HassBaemble H3BECTROBLIE
«BOIOPOCIERBIE) FReJABAKH, ecanm ux gopma He ompesiessercs gopmoit Bo-
mopocan, ocaskgapmeii CaCO,, a cosgaHa B Ipolecce CTAKEHHSA
KOHKpernneo0pa3oBaTess, ABIAITCA KROHKPEIHAME (eclnm OHH yOOBJe-
TROPAIOT IPYTHM DIEMEHTAM OIpeJie/IeHnsI).

6. B oramume ot cerpemumii (MHUHEPAJIbHHIX CTA/KEHHII B IyCTOTaX)
dopma KoHRKpernuii B oGueM He 3aBHCHT OT (OPME HOJOCTEil B mOpoje,
M POCT WAeT OT HeHTpor K mepupepun, a me HaoGopor [469]. Irum kron-
KPeIun OTANYAIOTCS OT BHEINTHE CXOTHBIX ¢ HUMH ORDPYIJIBIX CeRpemmil
m keo] (MOMEIX CeRpermii), KOTOPHE Helb3s CMENHBATHL ¢ TOJBIME KOH-

" KPEeTIAMIL.

7. MesKny ROHKpPENMAME W OKPYIJIEHHBIMI TEKCTYDPHHIMH (opMaym
BMEIIATONIIX IIOPOJT CymecTByioT pasnooGpasusie nepexoxsr. Ilepexonnnie
GOpPMEL MeHY KOHKPEIUAME U BMEMAIONAME TOPOJaMI MOKHO HA3BATH
cyOROHRPEIMAMI; OHU TPEACTABIAT co0oil man mepBylo dasy pocta
KOHKPETHiT B YCIOBHAX MaJoTO IOCTYINIEHHA KOHEKpelnmeoOpasoBaTems
MM apeansl KOHMEHTPAINH BEIIeCTBA BOKPYT pAacTymeldl ROHKpEeIH.
[IpuMep THONYHEIX COOTHOMEHMIT MEKAY KOHKpelumeil, cyOrkoHKpeumei
M OBAJOMIHON OTAEIBHOCTBI) BMEIAIONEH TVIMHICTOH TTOPOJBl MOKRABAH
Ha puc. 8. Orjeapnocts, opMa KOTOpOIl IMOKA3AHA HAa PHCYHKe, CBOIl-
CTBEHHA IIEJIOMY CJIOK JAHHOH TOPO/ibI B 30HE BEIBETPUBAHUA I caMa IIO
cebe He nmMeeT ¢cBA3N ¢ 00pazoBaHMEeM KOHKpeIWii, HO TaM, I'/lé ecTh KOH-
Kpernus, oHa npuciocobiserca k ee opme. Bo smematomyio mopoxy cy6-
KOHKPEIMA MePeXoInT MOCTeNeHHO, HO BCe JKe OTIHYACTCH OT Hee 3HAYM-
TeAbHO 00JIee BLICOKMM COIEp/RanmeM HKOHKpemmeoOpazosatTend. JTH
COOTHOMIEHUS JETK0 00OBACHUTL MO cxeme pocta JnpdysnonHoll KOHKpe-
nun, mokasaHHoil Ha pue. 7. Cy0koukpemms mpejcrasiser coboil apeas
KOHIEHTPAINN KOHKPEIHeoOpasonareiasa BOKPYr KOHKPEDUW, HEJocTa-
TOYHOI anA obpasosamus coberBerHo KoHKpeiuu. OUeBHAHO, YTO DTOT
apeas oOpasyercs B HECROJBKO (oiee mosauion $asy, TeM KOHKPEI[US,
1 OfiHa cyOROHKpenmusa Mo;ReT oO0JexaTh JABe wian 0ojee KOHKpeIm, Kak
oTo BuHo 1 Ha puc. 8. Ifokasanmpie COOTHONMEHMS MOTYT CHIBHO H3Me-
aareest, Eennm B ocakax Mano KoOHKpenmeoGpasoBaTesis, TO KOHKPEIH
Kak Ohl 0cTAHABIMBAGTCA HA cTajuu cyOKOHKpPeIuu, He pearo obocodien-
HOil 0T BMeUAIONel MOPOJIL. ’

3. MUKPO-, MAKPO- 1 METAKOHKPEIIWI.
HOHKPEOWOHHBIE CPOCTHKHI

Komkpemun lefaTes Mo pasMepy M MPOMCXOsKICHHI0 HA TP TPYIIIILL:
MUKDPOKOHKPeI[MH, MaKPOKOHKPEIHH, Wil cOOCTBEHHO KOHKpenun (Tou-
muEa 06sraHo o1 2 MM 10 30—50 em, mamaa o 2 MM Jio 1, peaxo o 3 M),
M MeraKOHKPEeINI, WIN KOHKPeNWOHHEE JUH3E. B ramumersx mopogax
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KOHKPEIHOHHEE JHH3b CPaBHUTeNLH0 pejrn 1 Gosaee 90% woamtectna

: I{OHHpBI{Hﬁ npejcraBjieHO MUEPO- U B ocobeHHOCTH MaRKPOROHKPEIIHAMIM.

MukpoxkoHKpemun (TOMIUHOIT MeHbHIE 2 MM) M3BECTHBI II0OJ] HA3BA-
HUAME «chepoanToB, rao6yas n 00anHTORY, OTIANYHE KOHKpenmnii mo pas-
MépaM (HECMOTpPS HA YCJIAOBHOCTH IIPHHATOH TPAHUIE B 2 MM) HMeer
W TeHeTHYECKHIl CMBICT, TAK KaK CTOIb MEJTKNE KOHKPEIHH BCTPEYaioTes
B 0ojee mmporoM JmamasoHe gaiuii, dem GoJee KPyOHEIE, 4 HEKOTOPHIC
(007NTH) MOTYT BOSHHKATH B CCIMMEHTANNOHHYIO CTAHIO B IIO[BHKHBIX
BOJAX.

Cpenn GoJiee KPyNHEX KOHKPENUii B CBOI0 OYePeIhb PE3KO BEHIe-
JIAT0TCH THTanTekue QopMbl, 06EMHO Tosamunoi 6oaee 30—5H0 eM w ian-
HOIT 1o 3 1 jazke o 30 M, npeacraBIAAIHe cO000I HENPABUIBHEIE JHH3EL
KOHKPEIIHOHHOTO NPOMCXOKACHNEA. IJTH METAKOHKDPeINM, WIH KOHKpEe-
muonnse auassl [210], scHO oramuaoTes or Golee MENKHX KOHRPEImit
(HecMOTpPA HA YCAOBHOCTH IPMHATOH T'DAHHIEI M HAJHYNHE IEPEXOIHBIX
dopyM) mo pasmepy H mpomexosifeHmio. OHH BOBHHKAIOT B Pe3y.IbLTaTe
auddysnn, Ho TIABHEM 00pa3oM B peayabTaTe MHQIILTPAIEE KOHEpenne-
obpazopareada. OgHAKO MEIKITY KOHKDPEIMOHHLIME JTHH3AMII I 0CTAXLHLIMIL
KOHKDEIHAMI CYIECTBYIOT MOCTENeHHELIE IePeXO0/ILl, SCHO MOKA3EBAIONINEe
POJICTBO MX IPOMCXOJKIECHMS,

Ecau mentpel poera OTAEIBHLIX KOHKPEIWIl pPacIoJ0:KeHBl O0JIH3KO
IpYyTr OT Apyra I HOCTYIVIEHHe KOHKPenneoObpasoBaTels J0CTaTouHo [li-
TeJIbHO, OT/EAbHBIE KOHKDEONH cpacTaiorcd, o0pasys KOHKpPEHHOHHLIe
CPOCTKH, KOTOPHIE HEJIL3A CMENIHBATH IPH ONNCAHAN ¢ OT/AEJLHBIMI KOH-
KpenuaAME. K pymabe cpocTKE MOTYT IO PA3Mepy COBIATATH ¢ MErakoH-
KpPemusaMi ¥ aske IPEeBOCXOUTL X, HO NPOMCX0K/ICHHE HX COBEPUICHHO
apyroe. Yacro ofpasyorca KOHKPEIMOHHBIE CPOCTKM ILIACTONOI00HOTO
Buga. HOHKpennoHHOEe MTPOMCXO/RIEHHe TAKOTO (IIACTA) BHIABIACTCH
BOJIHICTOIH MOBEPXHOCTHIO, COXPAHAKIEH clejbl OYePTaHda BEpPXHHX
TOBEPXHOCTEIl HCXOJIHKX KOHKpernuii. MHOTHe MecTOpPOK/EHH JKeIe3HbIX
N MapTaHleBbX, adl0MEHNEBEX, ochaTHHIX I IPYTAX PY/| HPEjiCTaBIe bl
TJaBHEIM 00pasoM KOHKPEMUHOHHLIMHI CPOCTKAME (HAIDPHMED B 3eJeHLIX
rimaax Hukomosbekoro MapraumeBoro MECTOPOMKICHHA H Jp.).

4., CBAA3b KOHKPELHN CO CTAMHAME JHTOTEHE3A

Yacro yMaloT, 4T0 KOHKPEIUN ABIAOTCA HCKIOTATENBHO JHAT € HETH=
geckumu o6pasosarmamu [303, 358]. dro mpeacraBIeHNe BOIIO U B PYKO-
BojgetBo mo Jurogornu [223]. Oxmako omo meroumo. VsBecTHH KOHKpe-
UM, KOTOPHE BOBHHKAIOT IyTeM BHIAJCHHA KOHKpemmeoOpasoBarteis
NpAMO M3 HANOHHON BOAH (HAIPHMED, HA MOBEPXHOCTH KAMEHHCTOIO
rpyu™, Ijie HCKI0UeH TOITOK KOHRPeneodpasopaTes CHU3Y U3 WIOBOT0
pactsopa). Takonsl, HATPUMEP, MHOTHE COBPEMEHHEIE 5KeJIe3HCTHE H sKeIe-
3UCTO-MAPraHIEeBLe KOHKPEIME B 03epax, HEKOTOPHE KaJbIUTOBLIE
u ap. Taknme KoHKpenuHM ABIAOTCA AOJMATEHETHICCKHMH, CEAHMMEHTA-
I{HOHHEIMH.

Wssectas u GoJjiee MO3/IHNE, YeM [HATeHETHYECKHE, KATATeHETHUCCKIE
roakperm. Korkpenun o6pasyorcsa u B m3BepKReHHEX nopogax. Taxum
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oOpasoM, coenupura ofpasoBanus KOHKPEIHil He CBOJIUTCA K IHATCHOTH-
9ecKO#l KOHIEHTPAIIMM U IepepacupeseeHII0 BelecTsa, I 1ajlero He Bee
JmareHeTHUECKIE Iepepacupe/ielienus ayTHTeHHEX KOMIIOHEHTOB IIPHBO-
AT K 06pasoBaumio KOHKPeIil: HAPUMEp, IHATeHeTHIECKNe BRIJICICHI A
RaJBINTA 10 JINATeHeTHICCKAM TPeMMHEAM, YIACTKH IOBHIIIEHHON HeMeH-
TAOUIl, OTAENBbHBIE AHATEHOTHYECKNE KPHCTANIL W T. J. HE ABIAIOTCH
KOHRDEIIAMA.

Taxum 00pasoM, KOHKPEIMK B 0CAJIOYHLIX MOPOfax o0pasaylorcd B cTa-
UM ceIuMEeHTAlNH, AmareHe3a W kararemesa. Ho GoabmuHCTBO KOHKpe-
umil, 0CODEHHO B IJIMHHUCTHIX MOPOIax, AeHCTBHTEILHO 00pas3oBanoch
B IIpOlecce JHATeHe3a, NPUYEM Yallle BCEro B PHIXJIOM CHILHO 0GBOIHEH-
HOM cyfOeTpaTe MIN Jlazke HA ero MOBepXHOCTH M3 BEPXHETO CI0A TPYHTO-
BOTO pacTBOpa, T. €. B HauaJAbHne (asnl JuareHesa.

Kongpenuy ceiuMenTatHORHEOI cTafuy 00BITHO MPECTABICHE MIKPO-
KOHKpEIuAMY i Hauboree MeIKUME (OPMaMU H OTJAHYAIOTCH TOJIHBIM
OTCYTCTBHEM HIN HUUTORHON HPHMECHI0 KAKuX-iu00 JpPyIuX Bemiects,
KpoMée KOHKpemueoOpasosarensd; obpasylomuiica nosske nii coBEpIIeHHo
OIHOBPEMEHHO ¢ HUMW TJIMHECTEI WM IPYTOT0 COCTABA OCAZIOK ofIeraer

DOBEPXHOCTH KOHKpeImil miameodpasno, IIpmyvepoM cemMeHTalnOHHELIX
' ROHKpeImil ABIAIOTCA HEKOTOpHIe HATEYHbIe KOHKDENWH THIA (TOPOXO0-
BOI0 KaMHA», ofpasylliecs B HCTOTHUKAX, B memepax u 7. 1. Bo mmo-
IMX  eJAydYasx OTAeMUTE UX OT PpAHHEIHATEHETHIECKHX OYeHb
TPY/LHO. '

JlnareneTHIeCcKEe KOHRKPEI[IT OTYETIHRO PABJEAAIOTCH HAJIBE I'PYIUILL:
pamHe- u mosgHepmarenermueckue. OOmuM npusHAKOM 00EMX TPy
ABJIACTCH TJIABHLIM 00pazoM NPHCYTCTBHE BHYTPH KOHKDENHUil KpoMe
KOHKPEIMeo0pasosaTesd OCTATOYHOTO BemIeCTBA BMeINAlmeil MOpOJE:
I COXPAHEHNE B PAJE CIyIaeE BHYTPH KOHKPEIHIl TEKCTYPHEX IPHSHAKOB
1 OPTaHHTeCKMX OCTATHOB, CXONHHIX C -aHAJOTMYHBIMA IPH3HAKAMH BMe-
maromeit mopogsl. Ho B octanbEOM DTH ABE TPYIIE KOHKPEIHIT TOBOJIBHO
PEe3KO OTIMYAOTCA APYr 0T Apyra.

T1aBEbe OTIMUATENLHLC MPU3HAKN PAHHEHATEHETHIECKHX KOHKpe-
muit: 1) ofrexamme (X0Ts 1 He BCET/Ia) KOHKPEIWil CIOHCTOCTBIO HOPOJIbE
CBEPXY M YACTO CHM3Y; 2) OTUYETIMBAA CBABL ¢ IEPBHIHEIMEI TEKCTYp-
HHIMI OpMaMH O0CajKa W OTCYTCTBHE CBSA3M ¢ BTOPHYHEIME (HampuUMep,
¢ TPENIMHOBATOCTEIO); 3) ACHOE OTIMYHE CTENeHH COXPAHHOCTH OpPraHHYC-
CKIIX OCTATKOB B KOHKpEIHM U BMemawmei mopoje (o0wuno Gosee
Xopomas B KOHKpemnum); 4) 00LIYHO, XOTA W He BCer[a, 3ajleraHue ROH-
Kpewuil ¢OOTBeTCTBEHHO HAILTACTOBAHMIO BMEMAIONIEH IOPOJibl; O} 103/~
HeMATeHEeTHYECKHe TPEI[HHLEI TAaK HAZLIBAEMOTO OSHOKIMBAKA CEKYT
KOHRPEIUII0 M He3aBHCUMEL 0T Hee; 6) TeCHAA CBA3H ¢ ONpeJeIeHHRIME
JNTOTCHETHYECKUMI THIIAME W CTPATHTPAa(MIeCKEMI TOPHBOHTAMHE BME-
MIATONIEY O PO/,

IMosaneguareHeTAYECKIe KOHRPEIHA OTAMIAIOTCA 0T PaHHEIMareHeTH-
gyecKHX raaBEbpiM o6pasom: 1) cBASEI0 ¢ mMOSIHEAMATeHETHIECKUMH IIPO-
meccamy B IOPOJAX, HAmpUMep ¢ o0pasoBaHmeM [UaTeHETHYECKHX Tpe-
ImuH; 2) MeHee OTYETJIWBOH CBA3BI0 ¢ (anuaJbHBIME 0C00eHHOCTAMI
nopo; 3) o0HYHO MeHEe BLICOKOIl CTelneHbi0 MUHEpanmsamull; 4) OT.m-
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. 9EAME COCTaBa OT 3aBeJOMO paHHEJWATeHETHYECKHX KOHKPEIWil TOTO jKe
tbarmanbnoro THIIA TIOPOJEL.
" Hexoropsie KOHKpenmum i, B 0COOEHHOCTH, KOHKDEIUOHHEE JIMH3LL
| I KOHKDEIHOHHKE CPOCTKH oﬁpaaylorcﬂ Mnororbamo — OT paHHHX J0
- mo3iHEX crajuii juarene3a. Ha pme. 7 mokasas caydail, Korja KoHeIHas
. (haza pocTa KOHKpPeIUH IIPOJOIKAIACH 0 Hadala CTaIHH oﬁpaaonamm
- 9HJOKJINBAKa, C KOTOPHIM B 3TOM clJydae COBIAJaeT 0fHO M3 GOKOBHIX
- orpaHWYeHHil KoHKpenuii. Boodme mpucyTcTBHEe B KOHRPEIHH IIOCKHX
JJIH TMOYTH ILIOCKNX TpaHell ABadeTcA (ojee u/IN MeHee HaJe:KHEIM J0Ka-
3aTEJILCTBOM TOTO, 9TO €@ POCT 3aBepIImIcA y/Ke B MO3gHeIHareHeTHIe-
eryio crajuio. llozgmegmareneTHyeckie KOHKPEIMH BCTPEYalOTCA B TJIH-
HHCTBEIX II0POJAX OTHOCHTEJALHO PEIKO; DOJBIIeil 9acThi0 HTO HEKOTOPHIE
KOHKDEI(MH IHPHTA I KpemHesemMa (HO OCHOBHAA Macca IHPHTOBEIX
I KPEMHEBHIX KOHKpeOWil TawsKe ABIAETcA paHHeInareHeTHIeCKOIL).
Ho nosgawme pmareHermyecKkne IIPOIECCHl FACTO CHIBHO HPOABIANTCA
B HEKOTOPHX HM3MEHEHHAX CTPYKTYDH M BeI[ecTBA paHHeIHaTeHeTHde-
CKUX KOHKpeNuil, HampuMep B gopme MepeKpUCTaIIN3alin KOHKpeme-
obpasoBartens, obpasosaHuM TPEUIWH B KOHKDEIUH W ayTHTeHHLIX BEIIE-
JeHWi B HAX H T. [I.

Harareserm4eckme KOHKpeumu eme §ojee pejKku, 4eM HO3JHuE [Ha-
reHeTHYeCKHe, W OTIHYAIOTCA OT JHAreHEeTHYeCKHX TeM, UTO 00pasyioT
TOPHB0HTH], CEKYIUe HECKOJABKO CJ0EB COOTBETCTBEHHO YPOBHK KaTare-
HETHYECKOr0 T'PYHTOBOTO PACTBOPA, WIM (GOPMHPYITCA B AUATeHETHYe-
ckux mycroraX. HeckoabKo mupe pacopocTpaHeHH KOHKpeIHH, oGpasy-
J0OIIEeca B 30HE BHIBETPUBAHUA JPepHell MOPOIH HIH KOMILIEKCA MOPOJ.
OHu JerKo oIpefeNAn0TeA 110 3aJeTaHNI0 B KOPE BHIBETPHBAHMA I IPYTHM
NpH3HAKAM, CBASHEBAIOMINM HX ¢ IPONECCAMH BhHBETDHBAHWA,

Oco00 Hy/RHO BEIEAATH NEPEOTIOREHHLE M OCTATOYHBIE KOHKPEIUH,
ITepeormosienHble RKOHEKPEINH CBA3AHE ¢ MEXAHHYECKHM MepeH0COM KOH-
. Kpeuuil OBCTPOTEKYIMME BOJAMH H B IIMHHCTEIX IOPOJAX HOBTOMY HC-
[ xmoumrensno pejku. OcrarouHsie KOHKPeOHUH 00pasyloTca B TeX Cay-
gasgx, KOrja 0Cajl0K MM KOPA BHBETPHBAHHA, B KOTODEIX IEPBOHAYAILHO
copMEpOBaTACh KOHKpeNud, OBIM PasMEITH BOJOH HpH M3MEHEHHH
IUHAMEKH Cpejibl, HO KOHKpeNnnA, GoJjiee TAKedad, TeM HacTHI(H BMella-
IOIETO 0Ca KA, 0CTAJTACh HA MECTe CBOEro 3aJieTaHHA M 3aTeM BHOBb OblIa
morpefeHEA HOBHM 0CAfKOM. JTH KOHKDEIHH XapaKTePH3YWTCA Mpeskie
BCErO Pe3RKUM OTJIHIHEM COCTABA I KPYIHOCTLIO 38 PHA TEDPHT@HHEIX KOM-
HOHEHTOB BHYTPH KOHKDEIUN W TePPHIeHHHIX KOMIIOHEHTOB BMEIIalOIIeil
TOPOjIB; HECOOTBETCTBMEM XHMHKO-MHHEDATBHOTO COCTABA M JPYIHX
NpPU3HAKOB KOHKDEINN YCIOBHAM 00pa30BaHHA BMEMAIOMEIl IIOPOJIH;
HHOTJA TAK:Ke NIPUCYTCTBHEM OCTATKOE IEPBOHAYAJIBLHOTO BMENIABIIETO
TAUPACTOTO 0CAJKA OKOJI0 KOHKDEIHH, C/IeJaMd MexaHmueckoil obpa-
GOTKE NOBEPXHOCTH KOHKpenmn # T. 4. IlpmMmepoMm ocTaTouHBIX KOHKpE-
nHil MOTYT OHTH, HAIpPUMep, IMIIHACTO-KapOOHATHEIE, KOTOPHE MHOI/IA
3aJeTal0T B IECYAHMKAX M Jajke IPaBeJIMTAX; COCTaB IEMEHTA BMema-
IOIIEro NEecYaHHKA M IIEeCYAHO-KAapOOHATHHIX KOHKDEIHil B HHX pe3Ko
OTIMYIAETCA OT COCTABA OCTATOYHON KOHKpEIMH (HAIPHMEp, LJIAHHMCTO-
CH/IEPHTOBLIE OCTATOYHEE KOHKPEIIHE H KabIIATOBLEI HeMEHT BMeNA0niero
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HecuaHuKa). JSHAUYCHHE HAXOM0K TAKMX  OCTATOUYHEIX  KOHKpPeIHit
LIS @auuanbnoro aHANM3A MOKeT OLITh 0YeHD BeJINKO, TAK KaK OHM IT03BO~
JAT ¢BOCKPECHTHY IPH3HAKH PA3MbITBIX IVIMHHCTRIX OCATROB, B KOTOPBIX
OHI oﬁpaaona.mm.

Haudonrmee spagenmne JLJISL (i)aIHIailblIOI‘O aHa/n3a IIITHHACTHIX IOPOJT
HMET paHnHeuareHeTn4eckmue KOHRDPEI, TAK KaK OHI IHUPOKO pacmpo-
CTPAHEHb M TeCHO CBA3AHL ¢ MepBHMYHOIl anuansHoil obcramoskoii. Cie-
Jyer, oJHaKO, BCerja MMeTh B BHAY YIOMAHYTYIO BLIIIE MHOI‘O(!)&E!HOCT!:
JHaresHesa H COOTBETCTBEHHO Koaupeuneoﬁpasonauua, KoTOpas 00LIIHO
NPOABJIAETCA B ACHO KOHIEHTPHYIECKOM CTPOGHHH KOHKpBL’(Hﬁ n B OTJIM-
YHAX COCTaBa KOHIEHTPATOB, OTpa/KalOIMX CMEHY CcocTara I'PYHTOBOTO
pacTteopa (Hanpnmep, KaJdbIATO-CHACPHTOBLIE KOHKPEIHH C-CHUICPHTOM
B fAIpe W KaJbIUTOM B 0607101Ke).

5. JIATOJOrMYECKHE NPU3HAKRH

ITpu onmcannm RoEKpenuii clegyer ykassipaTh: 1) xaparrep sanera-
HHA W pACIpejelieHiA KOHKpPenuil B JaHHOH mopose, 2) IpPU3HAKH KOH-
Kpenuii I HX CPOCTKOB (IPH 3TOM MHKPO-, MAaKpo- H MErakoHKpeImn
JIOJIKHEL H3YYAaTHCA M PA3[eJbHO I BO B3AMMHBIX COOTHOIIEHNAX) I, HAKO-
HEIl, 3) MPH3HAKH BMEIIAIIMAX KOHKPEIWH TOPOJ M X COOTHOTIEHNA
¢ TpU3HAKAMN KOHKpPEIuii.

@opvpl 3azeraHuA H pacmpefeleHHe KOHKpeIHit

Pasanuaor oguHOYHbIE KOHKPEOUH W KOHKPEIHOHHEIE CKOIJIEHWUS,
[Mogasasnomee GONPIIXHCTEO KOHRPEIUIT 3aJleTaeT CKOILIeHNAME, IPUYPO-
YEHHBIMH K ONPEJITeHHBIM CIOAM HIN MPOCTOIKAM CJI0A, WK K KOHTAK-
TaM NpocioiikoB mwin croes. Ha pue. 9 cxemarnueckn noxasansl nanGoaee
pacHpoCTpaHEHHBIE B TIMHUCTHX MOPOjAaX THILH KOHKPEHHOHHLIX CROII-
JeHWH B HOPMAJXBHOM CEYEHHN BMEHIAIOUIETO CJI0A M IPeJIosKeHa HOMEeH-
RIATypa, KOTOPOil PEKOMEHIYETCA IMOJb30BATECA. SaJleramue THna (Kyde-
o0pasHEIX» 1 «rHEa3xo00pasunixy cromitennit /la w I16 xaparrepro A
HEeKOTOPHIX TUIIOB HECAOMCTHIX TAMHUCTHIX IOPOJ, CBABAHHEIX ¢ BacTOii-
HHIMH IR [OJY3acTOMHLIMH BoOTOeMaMH JAaryHHOTO H 08epHO0-60I0T-
HOIO THIA.

HauGoaee pacupocrpanenst ckonienns /11, KOTOPHE MO/RHO HA3BATH
KoukpenmoaHpiMu mpociaosamn [208]. B amreparype omi® wacro mme-
HYIOTCA TaK/ke (KOHKPeIMOHHBIMM ILEHOUYKRAMI (HEYJa4HLIH TEePMHH),
«ropM3oHTaMm» (TEPMHH TOYHO OIMMCHIBAET XapaKTep STHX CKOILIEHMNIT,
HO HempHeMJIeM, TaK KaK TePMHUH «FOPU30OHT) yHoTpeb.isercs IpH aHa-
IH3e CTPATHrpaduIecKoro 3HAYEHHA KOHKPeuil B Apyrom, Gosee MmpoKroM
HOHUMAHUA). DTH CKOINIEHHA B OeaoM umeior opmy miacTomogoGHOTO,
X0TA W IPEpPHBHCTOTO Tejda, OGHYHO (XOTA W HE BCerjla) Bsajera-
I0IIET0 COOTBETCTBEHHO HAINIACTOBAHMIO BMemaomux nopox. Obpaszosa-
HIE KOHKPEIHOHHBIX MPOCI0ER CBA3AHO ¢ OIPe/e]eHHbIM YPOBHEM IPYH-
TOBEIX BOJ] WO MIOBEPXHOCTH 0CAJIKA, HA KOTOPOM IPOMCXONT BLIIAJCHUE
I\"HII\'ﬂ(‘i[lie()ﬁ[Hl:i(]nﬂ'l'e."{ﬂ.
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Houkpenuonnsie mpoc/on HASHBAIOTCA MPEPLIBHCTHIME, ECJI OT1e]b-
HBIe KOHKpPeInu pas3o0IeHsl 110 DPOCTHPAHUIO B IIPOCIOAX BMEIIAIOIIeil
MOPOJIbI, CINIONIHKIMM, €CJN OHM 10 NPOCTHPAHWIO BINIOTHYIO HPILIEraior
JAPYT K APYTY, W CANTHLIMHU, €CJIH OHM CPACTAIOTCS JAPYT € APYrom DoRaMu
(puc. 9, [11a). B nocaexnem ciayuae OHH IPeJACTABIAAIOT c06Oil maacTo-
nogo0HEe CPOCTKH, O KOTOPHIX ToBOpmioch Bhime. Ilo mpocTmpaunmio
KOHKPEIHOHHKIX IPOC/I0eB 00RTHO HAOII0AI0TCA TTePeXOIEE IIPePHIBHCTHIX
B CINIOIIHEIE, CJHUTHRIE ¥ HA00OPOT, YTO JAOKA3KIBAET HX TEHETHYECKOE
€IHHCTRO. ‘
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Puc. 9. Tunnunsie GopMsl 3aJerannsd KOHKPENMil B TAMHACTHX MOPOax I KAaccH-
QuranuA KOHKDENMOHHHIX CKOMJEHHMI (cXemMa B HOPMAABHOM CeYeHINH).

I — paccepsiane; ITa — wyweofpasuuie; II6 — rresmoofpasnsie; [T — muacroo0pasusie (KoH™

KpPEnNoHHLIEe NPOCI0H): @ — CIUTHHIH KOHKpemMOHHKINH npociaoil; 6 — coaomnoii; & — npepoi-

BHCTHI KOHKPEIHOHHKI npocitoil; 2 — HA ero NpocTHpaHHH — KOHKPCHHOHHAA JNH3A, BHPOCIIAA
BOKPYT HECKOJLKHX coOCTBEHHO KOHKpeIwii.

CauTHLIe KOHKPCIHOHHBIE TPOCJION MIMPOKRO PACHPOCTPAHEHBI B IJIN-
HUCTBIX TOPOJaX M 0COOEHHO YACTHI HA KOHTAKTAX TJIMHHCTBIX HOPOJ
¢ MOPOJAMK IPYFOT0 COCTABA WM HA IOBEPXHOCTH IIIMHUCTHIX OCAJIKOB,
[TpumepaMu THOWYHBIX CJANTHEIX KOHKPEIHOHHBIX NPOCI0EB ABIANTCA
JaTepUTHHIe, FKEJe3UCTHe M JReJe3UCTO-TIANHO3eMUCThHEe MAHIUPHE, KOPLI
(runcossie, jKeJe3MCTHe, KPEeMHHICTHIC, M3BECTKOBHCTHIC M Jp.) M HX
HCKOTIaeMBie aHaJloTH.

L4
IIpn3Hakn KOHKpeOomii M NX CPOCTKOB

IIpu onucannu caMuX KOHRpemuii i ganmalbHOT0 aHATN3A HE0OX0-
JHMO W3YYATH CJAEYIONMIT KOMILIEKC NPH3HAKOB: a) BeIlecTBeHHLII
coctaB; 0) cBABaHHLIE ¢ HUM (U3HTECKHe CBOICTBA — IBET, IVIOTHOCTH,
KPemocTh, XapakTep MaloMa 1 T. J.; B) gopMy; I) pasMmepsl; ) TEKCTYpHI
(¢cTpoenney romkpenuit, mo Trenxodeny, Tappy u ap.); €) cTpyRTypHI;
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3K) XapawkTep IOBePXHOCTH; 3) OpraHMYecKHe OCTATKM; M) Heoprammue-
CKHMEe BRJIOYCHNA; K) BTOPHIHLE TEKCTPH — TPeIMHOBATOCT M OTHE]b-
HOCTH; J) HOBOOOpAaZOBaHWE IO TPENIMHAM; M) THIIN KOHKPEIHOHHBIX
cpoctkos. Ilepeumciennpie MPHSHAKE MMEOT Bajkaoe sHavenwme i (a-
IUAJNBHOTO AHAIM3A BMENAIONMX KOHKPEIHH TIHHHCTHX IOPOJ.

BemecTBeHHEI cOCTAB KOHKpeEeI gil mMourH BCerga
aBngerca pepymuy npuaHakoM. OcoGeHHO BajkeH cograB KOHEpemueos-
pasoBaTeJd: KOHKPEIHH, KOTOPEe OB GBI CI0/KEeHBl YHCTHM KOHKpeIme-
obpasoBareseM, OTHOCHTeAbHO penku. CocTaB KOHKpemumil onpegessercs
cOCTABOM KOHKpeIneofpasoBaTelieil I «0CTaTOUHOI0» MATEPHANA BMEIla-
10MMell TOPOEL (0cajgka), B Toll MIW MHOII Mepe COXPaHMIOMErocAs BO BCEX
AMATeHeTHYeCKUX ¥ OOJBIIHHCTBE KATATEHETHYECKHX KOHKpEImit,

CoctaB KOHKpeImeoGpasoBaTe/id HENOCPEJICTBEHHO OTPAKAET B CeIH-
MEHTAINMOHHKX KOHKPEOHAX XUMH3M IPHAOHHKIX BOJ, & B PAHHEHATEHE-
THYECKMX — XWAMHU3M BePXHEro cJOs TIpPYHTOBOro pacteopa. Tar Kak
pocT MaKPOKOHKpeHHil B TJIMHHCTHIX OCAZKAX [JAHTCA OOBYHO COTHI
H THCATH JET, COCTAB KOHKpenneofpasoBaTesa MAKPOKOHKPEIH M B 0CO-
GeHHOCTH BCETro KOMILIEKCA KOHKpeIniH 0Tpaskaer AeficTRHEe 0THOCHTeNhHO
IINTeNbHBIX H PETHOHATBHEIX TEOXMMHYECKNX IPOIECCOB, HECMOTPA
Ha TO, UTO B JETAJAX POCT KOHKPEIHIl 3aBUCHT OT JORAJILHOI HEOTHOPO/I-
HOCTH CPEJgsl BHYTPH OCaJIKa.

HomkpemueoGpasoBaresin peIKO SABIAOTCH MOHOMHHEPAIBHHEIMH 1T
qaIe IPeaCTABIA0T COD0Il CAOMHYI0 CMECh IBYX MM TasKe TPeX IJIaBHLIX
XUMIKO-MIHEDAJTBHBX KOMIIOHEHTOB, COMYTCTBYOIMHX W AKIECCOPHBIX
[210]. CymecTreHHO® 3HAUCHHME MOKET WMETh Takke cocTaB maoMopd-
HEIX ® CcOpOMpOBAHHBEIX NpUMeceil B MHUHEpaJaX-ROHKpemmeoGpasona-
TeNAX.

Hax moxasano wsyvueHHe COBPEMEHHEIX M JPEBHHX KOHCTPYKIIHIL,
XAMAKO-MIHEPAJLHBIL COCTaB KOHKpPenueoOpasoBaTels 3aBHCHT IIPeKIe
BCETO OT KPYIHOiT JaHAmAadTHO-RINMAaTHIECKOI B30HAJIBLHOCTH 3€MHOIO
mapa (TOpHBOHTANBHON M BepTHRaAbHON). I'mapEsMu ¢anualbHHIMA
dakropaMn ABIAOTCA KINMAT, TOCHOMCTBYIOINWIl XHMH3M IPYHTOBLIX
HIN MPHIOHHKIX BOJ M COCTAB W yCJAOBHA mpeBpamennsa Gmomacent. Oco-
feHHO Pe3K0 OTPAIKAIOTCA HA COCTAaBe ROHKpenueodpazonaTeseii HaseMHHIX,
03€PHLIX ¥ JaTYHHEX (aruil 1ajke He3HAYHTENbHBIE BAPHAIAN KIAMATA.
IToaToMy 0KA3aI0CH BO3BMOKHEIM BHABITE PACIIPEIETIEHNE COCTABA COBPE-
MEHHEX KOHKPEIUil I IX KOMIIIEKCOB BO BCEX THIIAX OCAJTKOB 1 0COGEHHO
B TAMHHCTHIX II0 COBPEMEHHEIM JaHAMAQTHO-KINMATHICCKHM B0HAM
[210]. B mpenmenax oxHoil m Toii ke JTaHZmMAadTHO-KINMATHIECKOH B0HBI
M3MEHEHNE COCTABA KOHKPeIHil BaBUCHT MIIaBHEIM 00pasoM 0T reonfoptbom—
rUYecKoro THHA M COJEHOCTH BOJOEMOB W TPYHTOBEIX BOJI.

Hasn danuaneHOll XapakTepHCTHKH Tak/Ke CYNECTBeHHE KOJMYe-
CTBEHHEIE COOTHONIEHWA TJIABHEIX W BTOPOCTEMEHHLIX KOMIOHEHTOR KOH-
KpelnmeodpazoBaTen.

B rada. 5 mama kiaaccuURAUA KOBKPEIHil IITHHICTLIX TOPOJ PASHRIX
danma bHBIX THMOOB TYMHAHOTO H apHIHOIO KJNMATOB W OJHOBPEMEHHO

aYTUTeHHBIX HeTJIMHUCTEIX MIHEPAIOB [0 aHHKM, Tpusefenasn B v, [11,
IV = VIII.
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f @duamvyeckmue cBOWCTBA KOHKDEINIl onpexeasoTcs
. §X BEHECTBEHHEIM COCTABOM B COYETAHMN ¢ MX CTPYKTYpOil, TeKCTypoii,
 yueToM CTAJMitHOCTH IMTOTeHe3a W HeKOTOPHX O00mHX (OpMamuOHHLIX
. yCJOBHil, BAMAKIUX HA Takue usumveckme cBOMCTBA, KAK MOPHUCTOCTD,

. yAeabHOe BIIeKTpHUEcKoe comporusieHme u T. A. CBsasn ¢uanueckux
CBOMCTB KOHKPEIHIT ¢ APYTUMH HX CBOMCTBAMHE IO3BOJIAET BEIABJIATE DAL
. IMTOTEHeTHYECKHX ocobeHHOCTEll KOHKpemmii reouangecKMu MeTOaMI
. W, TAKNM 00pasoM, NCHOJB30BATH A PanMaibHOrO0 AHAJMAA PasinIHbe
. THIE KapoTayKHHEIX AmarpaMMm GypoBmix cksa;kwe. Hampmmep, Kpynabe
~ KapOOHATHHIE KOHKDEIMH B TJIMHAX BHIJEIAITCA IMKAME TOBHINEHHBIX
- Raskymuxcd couporunienmii. Takme gusmueckme cnoiicTRa, KaK, HATPH-
~ Mep, IIBeT, XaparTep M3J0Ma, WHOT/IA [ajke B He3HAUYNTENBHBIX JeTAJISX
~ ABJAOTCA XapaKTePHBIM yrasartejaeM (anmalbHHX 0cOGEHHOCTEN MOpOT,
. BMEmAKINX KOHKpernm: *,

3 @opma KoHKpenunii ovens pasHoobGpasma. HauGoxee pac-
HPOCTPAaHEeHA TPYyNIa «CoOCTBEHHO OBAJOHMAHBIX» KOHKpEIHil, KOTOpLIe
cocTasagT Goaee 70 % KoHKpemuii rawancTrx mopoj. Onn pazmeaswores
HA MHOZKECTBO MOP(QOTOTHIECKHX THIOB, M3 KOTOPHX 0COOEHHO pacmpo-
CTPaHeHH JemenmKooopasnsle, cy0a INICONATNBHEIE, /ReIBAKOBHE,

Cpsasp MOPHOIOTHIECKUX THIOB ¢ TeMH WIH APYIAMH 0COOEHHOCTAMI
00pazoBaHEA BMEUAIOUIMX TVIMHHCTHIX MOPO/] OOKIIHO BHIABIACTCA TOALKO
B KOMILIEKCEe ¢ JIPYTUMH TPH3HAKAMM KOHKPEIMH M CaMHAX BMEI[aiou[ax
mopor. Tem me menee pax mopdodormueckux 0coOeHHOCTEH ABIACTCA
JIOCTATOTHO OIpe/ie/IeHHKM VKasaTeleM CYIIECTBEHHHIX 0co0eHHOCTeIl
BMeIaomux (amuii,

Muorme mopdonornueckmne 0co6eHHOCTH OTPAKAIOT TOJABKO CayIailHLIe
W y3K0JI0KAAbHEIE YCI0BAA pocTa Koukpenuil, CaydaiiHsie i cymecTBeH-
HBIE MOP(OJIOTHICCKIe O0COOCHHOCTH PABIHIAIOTCA IIYTeM CHCTEMATIHYE-
~ CKOr0 CPaBHHTEJBLHOTO JHTOJOTMYECKOTO aHAIMBA MACCOBLIX 00pasmnos
. KOHKpemmil ¢ y4eToM APYyIMX HX IPH3HAKOB M NMPH3HAKOB BMENANINX
- mopoj.

P aszye po. Boxee 90% KoEKpemuii B TAMHMCTHIX MOPOAAX BO BCEX

(popmammsax, rme memamHmch TOACYETH, MMeloT ToumuHy He Goxee 10 em
u puay He 6oree 50—60 cm; pesko mpeobiaagaior Goslee MEIRHe KOHKpe-
muu. YacTm caydam, KOrja Bapmamul PasMepoB B Ipefelax OHOTO
H TOTO ;Ke KOHKPEIMOHHOTO TOPH30HTA BECHMA 3HAYHTEIHHEI M HE MMEIOT
onpefieleHHoOro ganumanvuoro copepiranma. Ho B coderanmm ¢ apyrumm
IPU3HAKAMH KOHKPEIHii HX pasMepsl ABIAITCA CyImecTBeHHMM dannanb-
HBIM HMHIHKATOPOM.

TexcTrypsn KoHEKDpeui. Pasmmgaiorea: cobecTBeHHO KOH-
KpPEIIIOHHLIE TERCTYPH, CO3[aHHBIE 0COOEHHOCTAME IIPOLECcca POCTA KOH-
Kpemnn; yHAaCHAeJZOBAHHLIC WM OCTATOYHBIE TEKCTYPHL, T. €. TEKCTYPHI
TOT'0 0CATKA WM HOPOJE, B KOTOPEIX POCJIa KOHRPEIHA B KOTOPHIe COXpa-
HUIHCE (0OBIYHO B HECKOJBKO M3MEHEHHOM BH/E) B KOHKDEIHOHHOM
reae (pue. 10).

* Hanpuuep, Gypas man skeiTasd OKPACKA CHIePHTOBHIX PaHHEIHATeHETHIECKHAX
RKOHKpenaii BHe S0HH! BHIBeTPHBAHAS YKA3HBAeT HA ABJEHHA PAHHEIHATEHETHIECKOTO
ORWCJICHAA, CBA3AHHbIE ¢ KOJAe0AHNAME YPOBHA 0YeHb MeJIKOr0 BOOeMa.
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TIIMHICTER
KAJTBIMTOBO-THICOBEIE
H3BECTROBO-BapuTOBBIC

* D'yMAOHBEH KITMAT.
*% Apamubf KIAMAT.

Homkpenmmonnne TEKCTYpH BaBHCAT 0T COCTaBA ROHKpenmeoOpasoBa-
Teneit m yeaosui pocta. OTUeTImBOE KOHIEHTPHIECKOE CTPOEHHE YRABHI-
BaeT HA MHOTO(A3ZHOCTL ¥ MEPEPHIBLL POCTA KOHKPENMHH. JTH TEKCTYPHI
0cOOCHHO XapAKTEPHLl JJISI OKMCHO-/REJE3UCTHIX 1 MapTaHIOBHCTHIX
ROHKpeLuii, PejiIKn B KOHKPEIMAX IUPHUTA M MapRasmTa, I KOTOPLIX
0YeHb XaPAKTePHBI PASHAIBHO-TYIHCTEE TeKCTypol, CIlIoHEe AUencroe
TEKCTYPE U HX COTTaHHE C OBAJOMIHLIMU M KOHOEHTPHUYCCKHMH Xapak-
TePHSH AJA MHOTHX KOHKDEIUI OKHCIOB jkele3a W IIMHO3EMA B TPOIMTIe-
CKUX AIIOBHAILHEIX H FHIPOMOP(OHLIX KOHTHHEHTATBHKIX INIMTHAX B-YCII0-
BHAX HEPEeMEHHO-BJIAKHOTO KIMMATA.

Heroropsie TeRCTypH MOBBOJAIOT YCTAHOBHTL TMOCHEZ0BATENHLHOCTD
CMEHB DAHHMX W MO3JHIX HpoleccoB Jjurorenesa. Hampmmep, moanie
Ae0/1000pasHble  OKHCHO-/KEJIE3HCTHE KOHKDEIME B TAK HABHIBAGMBIX
JUIELKNX JRETe3HBIX PYAAX, a TAKHKe KeJes30DPYAHBX MeCTOPO:RIeHNAX
«AJIAIAEBCKOTO) THIIA CBABAHBI ¢ OKHUCICHUEM TEPBUIHO-CH/IEPHTOBBIX
KoHkpernuil. TexcTypsl «KOHYC B KOHyce» oOpasyloTes IpH KarareHese
HIIH [I03HEeM AHareHese; OHH 00KTHO CBASAHLL ¢ KAKAMI-TO IIe He BEIAC-
HCHHEIME CBOCOOPA3HHIMA PErHOHAJLHEIMA 0COOCHHOCTAME (ammii m reo-
TEKRTOHHYECKOTO PEeyRIMA U IMOITOMY B PAJE CIAYIaes ABIAIOTCA XOPOIIIMA
JHTOCTPATHIPAYHUCCKUME  MAPKHPYIOIIME TOPH30OHTAMH (HALpHMEp,

114

NiF =

e ey

1

EYes

s

f_;,-‘.

¥

3
g
t

S o e D R et e

H podoascenue maba, 5

@anuajibyble THILL TJIRHACTLIX NOPOA

= b D

g E',( E Mope
T : | &
28 E S 2 wesib(ossie
o 51 = =
ﬁ%i%%?{?;e B33 = JlennToBBIE B 2
5 Qo B - —=
E 53 & E 3 npuopeRIan P;"m:g]’;gﬁ:;ge
s = o & 30Ha ¥ e
583 3 =3 = ray
EE B BE& =]
T a a a r a T a x l a r 1 a
=
L0 RN
+ (R)
4
i1 ' + (1)
+ ()| + (K) i + B
| i
R
+ | + ‘ +

GyHTHEOBEE MEprelmCThe KOHKPeryM B TECTPOIBETHBIX IUIMHACTRIX
nopojiax nexmrreiiaa '[P 1 @PL, anazorminbie TERCTYPHL B KOHKDEIHAX
APYTOTO COCTABA B DIMHUCTEIX MOPO/IAX KaparaHuHCKOM CBITLI Haparan-
JMHCKOTO GacceilHa u 1. J1.).

VHace0BAHEKME TEKCTYPaMI ABIAIOTCA IIABHBIM 00pa3zoM pasimi-
Heie GOPMEI CIIOMCTOCTH BMEMAKMIX 0CAJKOB. B HexoTopHX caydasx
COXpAHeHNe MM M3MEHEHHE dTHX TEKCTYD ABIACTCH ONPE/IeIeHHbIM (‘i)a~
MATBHEIM HHHKaTopoM. Hampumep, juisi 0U9en’h paHHE/MATEHETHTECKIIX
TIMHECTO-CH/[EPATOBHX KOHKpenuil B IyMHTHBIX 03epHo-60TOTHHIX da-
NUAX XapaKTepHO COXPAneHHe BOJHHUCTOH CJIOMCTOCTH TUIMHHCTOTO
ocajKa 8a CYeT PACTHTEIBHBIX OCTATKOB XOpOmeHl COXPAMHOCTH, B TO
BpeMsi KaK BO BMEI[AIOMeif 0Po/ie 972 CIOMCTOCT: MeNee ACHO BLIPAAKCHA.

CTpyKTypH KonkpenumeoGpasoBareansds M yHa-
CHIeNOoOBAHHBEe CTPYKTY P bl BMEIAIIEr0 0Caj(Ka P3N
Ilna MHOTHX KOHKpenmii XapakTepHsl crenHdUUECKEe MHKPOKOHKpe-
IMOHHKE CTPYKTYPH — OOIHTOBLE, C(epornTOBHE, II00y A pHELE.
CTpyKTypa KOHKpemueodpasopareis MHPOKO UCHOb3YeTCs IPH danmann-
soM ananmse. Hanpumep, cdepornToBse CTPYKTYPEL B MIIIHICTO-CHASDH-
TOBHIX KOHKPENWAX Xaparrepubl Aaf damuil 6ox0T M TOXY3ACTOMIEIX
3aPACTAIONMX BOZLOEMOB 03EPHOr0 HWIM NPEecHoBOIHO-IATYHIIONO THTIA.
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Puc. 10. Texcrypuaa KaaccHUKANAA KOHKpEIH.

1 — mpocrue CINIOMHELIE TEKCTYPH: I — ONHOPOAHBIE CIVICIIHBIE (PA3SHHEX MOPHOTOrHYecCKIX
THNOB), # — KOHIEHTPHYECKHe (2 — OKPYIIO-KOHUEHTpHYeCKHe; § — COOCTBEHHO OBAJOMIHO™
KOHIEHTpHICCKHE, ¢ — WKOHYC B KOHYCe»;, 2 — CYOuMIfHApUIecKu-KOHIEHTPHYeCKAe, § — He-
OpasAiIbLHO-KOHIEHTPHYeCKHe); § — pagnalbHO-IYYHCTHE; (@ — cOOGCTBEHHO paaHANIbLHO-IYIHCTHE;
6 — aBesguaTHe, ¢ — pPOJETHOBHIHEIE); 4 — MECTOBATHC M DYYKOBHIHEE (a — mMeCcTOBATHIE;
6 — NYIKOBHOHHIE), & — BeTBHCTele (@ — 3JaTOMgHBIe, O — deHJApHTOBHE), II — caosHBE
CITOMEBIE TeKCTYPH: 6 — OBAJOHIHLIC; 7 — OATHHCTHIC, &§ — AYEHCTHIE; 9 — HHUIKOBATHIE.
II] — HeCIOWHBIE TEKCTYPLI: 10 — I0JBIe KOHIEHTpH4Yeckune (meomoolpasHuie); 11 — mojble
KOHNYEcKNe, 12 — monple LWIHHApHYecKHe,
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Illzporoe pasBurme [HATCHETHYECKIX OOJMTOBHIX CTPYRTYp (oTianga-
OMNXcsA 0T CeJMMEHTANMOHNLIX O0JHTOBLIX) IO3BOJIACT OTIHYATH DIIH0-
BHAJBHE® OKMCHO-7KEJE3UCTHIe KOHKPEIHH TPOUNYecKOil B0HBI KOHTH-
HEeHTANbHEX Ganmii OT OKUCHO-3KeNAC3UCTHX KOHKPEIHiT YMEePEHHOI 30HEI
Pl T

XapakrTep noBepxmuocTtn («kyisnrypar). Qopmu pocra
PasIMUOBX KOHKPELHMil MPOABIAKTCA B CBOe0Opa3HEIX THIAX NOBEPX-
HOCTN KOHKPIMOHHKX TeX — Tiajkoii, mepoxoparoit, 6yrpucroi, am-
9aToif, B pasduYHBX BaJMKax, GkenoOkax», ¢pedGpax», Ooposakax, Bma-
JMHAX, BECTYIAX U T. J{. JTH THOBL I0BEPXHOCTH 0cOOEHHO PasHO00pasHbl
B KOHKpENHAX TJIMHMCTHX Mmopofa. OHH OTYeTIHBO CBA3AHHE ¢ THOAMU
KOHEpemmeoOpaszoBaTeiss W ycnoBmaMH pocTa koHkpemmii. Hampmmep,
ocofenno Taajkne, Kak O OTIIIH(OBAHHEE ITOBEPXHOCTH XapaKTePHBL
sl TIHHECTO-KPeMHMCTHX KOHEpemuil cdepmueckoii gopmir B rammax
MO Y3aCTOMHBIX BOZOEMOB THIIA KPYOHBHX JalyH HIM (HIOBHIX BIAHH)
BT

Opranumvyecrkme octatkn CocraB, cremeHb M XapakTep
COXPaHHOCTH, KOJMYECTBO, PACTIONOKEHNE BHYTPH KOHKPEIHOHHOTO Tela
B CONOCTABICHUN C AHAJOTHIHLIMN JTAHHEIMA 00 OpranmdIecKkux ocTaTRax
BO BMemaomeil mopoje JaloT mpAMoe YKazanue Ha dKO0J0THYeCKHe 0COo-
OeHHOCTH CeUMeHTAIMONNOIl CPeJIEl B Cpejsl pocra Koukpenumii. Haunpm-
Mep, BHIIEJOIEHHOCTH CTBOPOK PAKOBUH YKAasbiBaeT HAa KHCIAYIH Cpeay
[marenes3a; Xopomas COXPAHHOCTH PACTHTENBHBIX OCTATKOB — HA KOH-
CeINMeATANHOHIOe MM KpaiiHe paHHeJHareHeTHUeCKOe MpOHCXO/IeH e
KOHKpenui m T. JI.

Heoprammueckme BRKIIOIYOHHA W CTAKEHH:
1) ocraroummie (yHacieZoBaHHEE) BRIOYCHHAS 00J0MOYHOIO IPOUCX ORI~
HUA (HampEMep, BKIOYEHWs 00JOMKOB APTUIINTA B KOHKPEIWOHHOM
mecyannke); 2) o0pasoBamms, CBA3aHABE C HePABHOMEDHBIM pacmpejie-
JeHNeM WM M3MEHeRmueM cocTaBa KonkpenmmeoOpasosatens. Cioga ormo-
CATCA, B YACTHOCTH, (KOHKPEIHA B KOHKPeIUAX» (HanpuMmep, IHPHTOBLE
CTAZKEHAS B CHJIEPUTOBEIX KOHKDPMIAX).

Tpemuuas u nyctTorts. [lpocreiiman kraccufuranma xom-
KPen®il 1m0 THIAM TPem[mHOBATOCTH mokazaHa Ha puc. 11. Tenmermueckn
PAasnUYATCA Tpe:ie BCero JIMareHeTHYecKHe TPEeIHHBI M SIMUTeHeTHde-
CENe (TeKTOHHYEeCKHE TPeIUHEl U TPemWHB, CO3J[aHHEIe BEIBETDHBAHUEM).
JlmareneTAueckUME ABIANTCA TPEIUHE!, 3AMKHYTEE BHYTPH KOHRpEIHil,
T YacTh OTKPHITHX (ceKymux) Tpemun. [[mareneTrnueckne TPeIHHELI BO3-
HUKAaoT B Iporecce 00e3BO;KABAHAA M YIIOTHEHNA KOHKPEDH 0GHITHO
panee, YeM JAMareHeTHYeckue TPEmUHL BO BMemawmux nopopax. Oxm
OTIMYAKTCA 0T BINTEHeTHYECKMX OTYETIHBOIl CBASHIO ¢ cocraBom, dop-
MOl W YCAOBHAMH 3aJeraHdf KOHKPeNHil W JAHareHeTHIeCKOH TPemuHo-
BaTOCTHI (PHIOKINBAKEM) BMEIAOMUX MOPO.

Ha BoamosxHOCTH 00pazsoBaHHA TpPemUH B KOHKPENUAX YiKe IpPH WX
paHHeM Jmarenese M Jake Toj Bofoil ykasan eme Pmuapiacom [483].
Nurtencupnas jmaremeTMyeckas TPeNUHOBATOCTH XapaKTePHA TABHBIM
obpasom 1isa mauboiee neaHTOMOPPHBIX IIMHHCTO-KApOOHATHLHIX H He-
KOTODHIX JIPYTUX TPYIN KOHKPEImWii M yKasplBaeT Ha MEPBOHAYAIBLHO
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KOJIIOHHO COCTOANNE BemecTBa Konkpenneodpasosartens. [Ipasuabnne
TPEeIUHB ¢ POBHLIME MOBEPXHOCTAMH, IOYTH CTPOTO HEPHEH UK YISPHEIS
1 HAIJAacTOBAHWI0 M OPHEHTHPOBAHHLIE OMHAKOBO € TPEIMIMHAMI BHJ0-
KJMBajka BO BMeNAIOMEi Iopojie, XapaKTepPHEl IJIaBHEIM 00pazoM Jidg

D> D @D =
o a0

Pue. 11. Kaacenpuranns KOHKpenmii 0o xapakTepy TpeninHOBATOCTH (CXeMEl B HOP-
MaJBHHX CeYeHHAX).

1 — HesaMRHYTHE CeKYIINe BepTHHAILHBIE TpeuMHL W I0J0CTH; 2 — HEe3aMKHYThIe BHYTpPEHHHe

TPEIMMHE M IDOJ0CTH; 3 — 3AMKHYTHIE BHYTPEHHHE TpEIMHB M J10J0CTH; 4 — ropHM3oHTAIbLHEE

TpPEeIHHBE (TPeIIMHEI, OTBeYalUIHeé HAILTACTOBAHMIO); 5 — KOHIEHTpHYECKHe TpeniiuL; 6 — pa-

MHAJBHEE TPEIMMHLI, 7 — 0ecOOpANOYHBE TPeIMHb; § — TpelUHHL — OKpYMIbE [I0J0CTH; 9 —

CeKymHue KOChe TPEeIMHH (TeKkToHM4eckne). IIpuM Mew a HH e. HoHKpenud THos 2, 3, 6 i 7
O0RMTHO ONMCHIBAKTCA I110Jl HAZBAHHEM «centapmiis.

TeNemKEo00pasHbIX, cyOsITHIICONATbHLIX I KapaBaeodpasuux Kapiomar-
HBEIX KOHKPENHil B TOPH3OHTAIBHO- M IOJOT0-BOJHUCTOCIOMCTHIX TJIH-
HUCTO-aJIeBPHTOBHIX OCAjJkax 03ep, Jarym, WHOT/la TaK:Ke 3aJMBOB; HO

b
10 102 >

Pue. 12. Haaccnduranusa KOHKPERHOHHBIX CPOCTKOB (HOpPMAajJbHEIE CeYCHH).
1 — OKpyrime; 2 — JHUH3OBHAHBEIE (OBAJONIAHBIC); J — ITacroolpasHbie; 4 — OTPOCTHOBBIE;
5 — OyrpMcTRIC M JIanvaThie; 6 — KOMKOBaTH®, 7 — ABOIIHUKOBBEE, & — TpOANEBUIAHBIE; 9 —
BETBUCTHIE, 104 — crynemdartnie; 100 — arawsupe; 106 — GameHKOBUZHbIE;, 102 — APYCHLIE:
11 — 3BesfnooOpasHmue; 12 — HEpemierTeHHLIe,

He BCTpevanTcs (MM PEeJKO BCTPEYAlOTCS) B KOHKPEHOHAX B HIK0BHAIb-
HBIX, JeJIOBHAJIBHEIX, POYHBHIX B TIYOOKOBOAHLIX MOPCKOX IJIHHAX.
HoBooOGpasoBamHHa NoguareueTiIecKuUM Tpe-
MUHAaM M HOJOCTHAM CBABAHLI ¢ COCTABOM KOHKpenueobpasoBa-
TeJIsl M BMECTe ¢ TeéM BCEIJla 3AKOHOMEPHO OTJIMYAIOTCH OT HEero. JTH oTin-
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3 YUA HO3BOJAKT BHIACHATH CT amaiinoc'm n3MeHeHHsaA XMMHA3Ma I'PYHTOBOrC

pacrBopa B Xojie [Harefesa; HampuMep, XapakTepHo, 9TO B GONBIIAHCTBE
CH/IEPHTOBEIX KOHKDeIuii HoBooOpaszoBanusa I10 JHACeHECTHYECKMM Tpe:
MIHAM IpeJcTaBIeHsl He CHIePUTOM, 4 aHKePHTOM HJIH Jaze KaJlbIHTOM,
pasIMUHEIMA cyabfumamu, uporjga kKaoausmroM u 7. A. CooTHomenme
U [0CJIeJ0BATeIBHOCTh BRIJIJICHUS DTHX AYTHTEHHLIX MHHEPAloB yKaas-
BAIOT HA DBOJTIIHIO COCTaBa MIAOBOr0 pacrsopa or GoJjee kKuexoro k Gonee
IMeI09HOMY, HOBLE Kodebanusa B cropony Gojee Kucjaoro u T. ji. Brgene-
HOA JOIOMHATA HIN 0apura Mo HareHeTHIeCKNM TPel[HHAM B CHIe PHTOBOM
KOHKDEIMH ABJIAIOTCH JOMOJHATEIBHEIM YKA3aHHEM Ha JAryHHYIO He-
NPECHOBOJHYI0 00CTAHOBKY; 4YHCTO KAOJHHHTOBHII COCTAB BhIIEJNEHHII
N0 TPemUHAM — Ha THCTO HPECHOBOAHYI0 H MHTEHCHBHO TYMH/HYI0 00-
CTAHOBRY U T. .

Brijierenns cynsHI0B CBUHIA W OWHKA B INareHeTHYCCKHX Tpemu-
HAX KOHKpENWil MArHWH-CHJEPHTOB W JPYTHX B TJIHHHUCTHIX HOpojax
YIIEHOCHHX 0Ta0skeHnil kapioua B [lomenkom GacceiiHe ABIAIOTCA CBoe-
00pa3HEIM OPU3HAKOM BTHX II0POJ, HCIOIL3YIOMEMCH A KOPPeJAnun,
HO/ITBeP;RAAIONIAM HEIPECHOBO/[HOE MPONCXO0/ICHNE H YKa3sBalOmuM Ha
anuarsHne-reoXHEMIAYecKie 0cofeHHoCTH KaphoHOBEX MOpeil M Jarym,
KOTOPEE HE BBRIABIAIOTCA APYIUMH NOPU3HAKAMH 3THX IOPOX H JIO CHX
[OD HEe H3Y9eHBI.

THOH KOHKPEeNUOHHHBX ¢pocTK OB Baxueiimne us
HUX nokaszaubl Ha puc. 12. Ceaap ¢ cocraBoM KonkpenueoOpasoBaTeei
H annalbHEIMI YCJI0BUMI POcTa KOHKpPeIHil y:Ke oTMedanach BEINE Ha
mpuMepe IIacToNof0OHEIX cpocTkoB. Menee mayueno dammanrsHOe 3Ha-
YeHWe 1 IPYrUX THIOB cpocTKoB Komkpeuumii. Haupmmep, cpocrrm 72
XapaKTepHHl [ CIENU(UIeCKAEX KOHIEHTPHYECKUX W JIMCKOHAJIBHEIX
MEpPreJIbHHX KOHKDEOHii B 036PHBIX JIEHTOYHLIX TJIHHAX, (HMAaTPOBHIX
Kamueily m ux agaxoros [210] m 1. 1.

IIpnsaakn BMEmMAWIAX KOHKPEnHN NOPOJA M MX COOTHOLIEHHS

[TpuzHakn BMEMAMMAX KOHKPEIH MOPOji H3y9aloTcsA B COOTBETCTBHH
¢ OGLIYHEIMH COBPEMEHHEIME TpPeOOBaHMAME K JeTATBHOMY JTHTOJOTHYE-
ckomy ommeanmio [223]. Ocobenno BaskHo coOmnogars TpeGoBaHmEe KOM-
IVIEKCHOCTH ONMMCAHHSA BCEX NMPUBHAKOB KOHKPEIHEHOCHOI MOPOJL, HAYM-
Has 0T BeMEeCTBeHHOT0 COCTABA, IEPBHYHBIX TEKCTYDP M CTPYKTYD M KoHuas
BCEMH BTOPMYHBIMH TNpH3HAKaMy (TpemunoBarocTs, (opma oOT[eNb-
HOCTH X T. I.). IIpm sToM pexomenyercsa NpUMeHATE METOAUKY KOMILICKC-
HOH KiIaccHpUKANNN 0caf09IHLIX OO, Hamboee JeTanbHo paspaGoran-
HYIO0 /i1 YTIAeHOCHBIX (hopManuii, Ho IPUMEHASMYI0 I IIA Apyrux gopma-
omii. IIpmaHaky KOHKpenmii cONOCTABIAKNTICA €O BCEMH NpPH3HAKAMI
TOPOJIHL:

a) XapakTep orpaHMYeHHII KOHKPeIHii I Hepexo10B BO BMEImalomyio
HOPOAY, PE3KHii KOHTAKT, IOCTEIIEHHBIE HEPEXOAH M T. A.; COUCTAHMHA
IVIOCKNX, BHIIYKIBIX, BOPHYTHIX U APYTEX MOBepXHOCTEil, ocobuie morpa-
HOYHEIe ABIeHUs (HaOpHMep, CKOIUIPHNs pACTUTEILHHX OCTATKOB Ha
KOHTAKTEe KONKpPEeUNN I BMENaomeil mopojLl, HX OPUeHTAIUA, YIIHCTHE
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NPOCA0EYKHE WAM JHH30YKA, MOHEpPaTbHEC BLINCHUS W T. J. B 30He
KOHTAKTa);

0) xapaxTep 3aJeraHms OTENbHEX KOHKPEHNHOHHBIX TeJl MOKeT OBITH
COTJIACHBIM MJIH HEeCOTJACHBIM ¢ HANIACTOBAHHEM BMEIAIOIIEH MOpPO/IH;

B) OTHOIIPHWE 3aJCTAHHA KOHKPEIUH K TERCTYPHHIM (opMaM BMema-
I0Ieif TOPO/El MPOABIAETCHA, HAIPAMEP, B 00TeKAHAH KOHKpPENHH CA0H-
CTOCTHIO, HJIH CJAOHCTOCTH MOJKET «YyOHPAThCA» B KOHKPENHI0, He Mpox0Jl-
JRafAch B Heif, HIH CIOHCTOCTH IPOJOJKALTCA Uepe3 KOHKDENH0; BajKHO
TAK:Ke 0TMeJaTh (OPME CIOHCTOCTH, K KOTOPHIM NPHYPOYEHH KOHKpe-
IMA, ¥ CBA3b MEKAY NOJ0/KeHHEM KOHKPEIHIl W JHareHeTHYecKHAX Tpe-
IEH B IOpofie W T. I.;

T) OTHONIEHA® OTHEABHHIX NPM3HAKOB KOHKPENEH K COOTBETCTBY-
I0IIM  NpPU3HAKAM BMENAOIMEHl MOpojbl: BEemecTBEHHOMY COCTaBy,
CTPYKTypaM, OpraHddecKuM OCTaTKaM M UX COXPAHHOCTH, 3aJIeraHmio.
BakanM danmansaeM mpuamakoM sBiaseTcsa Kod(@UIEeHT KoHIeHTpa-
IOUH B KOHKPEIWH TOTO WJIM WHOTO XHMHYECKOTO IEMEeHTa MM MHHepaia
0 CPaBHEHWIO ¢ BMemawimeil mopopoit *; mampmmep, B 31H0BHATBHEIX
IIHHAX KOHKPEOUH O0BMHO HMEIT MEHBIIHIA KoapPHOHEHT KOHDEH-
TPamEd, 9eM B JaryHHHIX TIHHAX HPH TOM jKe COCTaBe KOHKpenumeobpa-
soBarensa. Ocofoe 3HaveHHe MMeeT COOTHOMICHHE KOJHMIECTBa, COCTaBa,
CTEIeHH COXPDAHHOCTH W (OPMEI 3aleraHufd OPranHIeCKHX OCTATKOB B
KOHKPEeIHHE W BMEIIAIIel mopoje.

6. IMPHHIUIBI KJIACCHOUKAIINH

IpderTnrHOCTE anMATBEHEOTO aHANU3d PE3KO MOBHIIAETCA, ECJAH He
TONBKO JIeTAXH3NPOBATh XapaKTepHCTHKY OT/eJbHHX IMPH3HAKOB KOH-
Kpenuii, Ho M COIOCTABIATE HX JPYT € JIPYrOM U ¢ NPH3HAKAMI BMemla-
omux mopox. Hampumep, cupaepHTOBHIT COCTAB paHHE[UHAreHETHIECKIIX
KOHKpenuii yKasnBaeT JMIIb HA HEKOTOpHe (PanwanbHEe OCOGEHHOCTH,
IJIaBHBIM 00pasoM KInMaTHIeCKTe, & TAKHe HAHI3KYI0 ANHAMIKY BOJTHOIT
cpeasl W HeKoropuie apyrue. JleTanmzanuA 9TOr0 NPHSHAKA € YIeTOM
€OCTaBa COMYTCTBYIOINUX W AKIECCOPHBIX KOMIIOHEHTOB MOKET II0BBO-
JIOTH YTOYHHTH Te0XHMHYECKYI0 cpefy mIoBoro pacrsopa. Hampmmep,
NOYTH YACTO CHAEPHTOBEII cocTaB Ges smaumTe bHOIl mpuMecH kapboma-
TOB MAaTHHA HJIM KAJBIHA, HO ¢ HEKOTOPOil MPHMECHI0 Mapraima W co
BHAYHTENLHON TPUMECHhI0 AYTHIEHHOT0 KAOJHHUTA YKa3mBaeT Ha obpa-
30BaHHE KOHKDPIHH B IPECHOBOJHOM KOHTHHEHTAJBHOM HJIH JAryHHOM
BojloemMe HiH THApoMopdHOH mouBe, HO caM 1o cee COCTAB KOHKpeIi
eIe He MO3BOJAT YTOYHHTH THII IIPECHOBOJHOTO BoLoeMa.

Janbueimas JeTaninsanusa anajlusa XEMHIECKOTO cocTaBa I 0codeH-
HOCTeli CTPOEHHA HEMOPCKHX KOHKDEIWI MOKeT MO3BOINTH YCTAHOBITH
Gonee TouHO (pamUaANBHEE OTIHIAA, HO HA COBPEMEHHOM CTajHH reoxu-
MHYeCKOTO HM3Y9YeHNs KOHKpeNWil 3T0 yHaercA JHIIb B OTAEILHBIX CIY-

* T, e. OTHONEHNMEe KOJRIECTBEHHOTO COjlepKAHHA B IOpPOJe M KOHKPEe[un aie-
MEHTOB MHHepaJoOB: HAlpHMep, IPH cOlepAAaHHN 3aKHCHOTO jKeaesa B mopoge 2%,
& B KOHKpennA — 169% koodunuenT KoHneHTpanum pased 8.

120



yasgx. Hampmmep, Mmorue KOHKpenHHm YKasaHHOTO BHIIe TJIHHHCTO-CH-
JIepUTOBOrO cocTasa ¢ HeGOJBIION TPEMECHI0 KAONMHATA B YIICHOCHEIX
TONMAX XapakTepusyIOTCA ene cJaeyIOmIMA JONOIHUTe ] HHEIMI IPH3Ha-
KaMi: 0CTATOYHOH MeJIKOBOJHHUCTON TOHKOI CIOMCTOCTHIO 3a cueT 00MIb-
HBEIX PAacTHTEJBHBIX 0CTATKOB X0pomieil COXPaHHOCTH M MECTaMI HapyIIeH-
HOii 32 cYeT BePTHKAJBHBIX M KPYTO HAKJOHHHIX cTefebKOB pacTeHmil;
neanToMopdHOIt CTPYKTYpPOii; 4YacThIME Tpem@EHKAMM SHJOKIHBAKA;
CHJIBHO VIJIONEHHOII M BHTAHYTOIl JHH30BHHOI (opMoii; BOJTHHCTOI
BePXHEIl MOBePXHOCTHI0; BMEI[AIOIMAA MOPoa — APTHJIAT — 0YeHb He-
SCHOCJIOMCTAA 3a C4YeT pacTuTenbHoro perpura. (OBOKYHHOCTE 3THX
npusnakos yraseiBaer [209] na ofpazoBanue KonKpenmuii M BMemamomeit
IJIHHE B IPECHOM 09€HD MEJIKOM INIOCKOJOHHOM, YaCTHIHO 3a60T09eTHOM
BOJIOEME HEalexo or fGepera, B yCJOBHAX BIAKHOIO C MEJKHAME Kojeda-
HUAMH KIHMaTa ¥ OTCYTCTBHA CBABM ¢ KaKUM-Iu00 MopckuMm OacceitnoMm.
Ecnn yueers eme, 4To HcciejyeMblil KOEKPeIHONHLI IPOCIOil Ipocie-
JRUBAETCA HA 3HAYUTENBHOI NI0MAaI H 9T0 BMENIalomas nopoja mo npo-
CTHpPAHNIO TIePeXOJUT B JMHSHl YTANCTOr0 apIHJJINTa H CMEHAETCH CBepXY
I CHH3Y TI0 paspe3y ajeBPHTOBRIMHM HOpOjaMil, MeHee (OraTnMu pacTH-
TeJLHEIMII OCTATKAMHI, 8 BHH3 MeCTAMH HECJIOMCTHIM aprHJLIuTOM ¢ Oec-
TMOPAIOMHEIMII PACTHTEIBHEIMHI OCTAaTKAMH, MOJKHO ¢ YBEPEHHOCTBIO yT-
Bep;k/1aTh, 9TO HTH KOHKpPENHH 00pasoBaiuch B HECKOIBKO 3a00109eHHOI
npubpesHoil KpaiiHe MeJAKOBO/IHOI YacTH 03ePHOI NN COBEPIIEHHO Mmpec-
HOBOJHOII ITaTyHu, ¢ 3a0009eHHBIME T00ePesKbAME THIIA HI3AHHEIX TOP-
(ANMKOB HIN TPEcHOBOJAHBIX Mapimeil.

Taxum 06pasoM, conmocTaBieHne BCeX NPH3HAKOB 03BOJACT BLICANTH
JAUTOTeHEeTHYEeCKHe THNLI KOHKPeNuii, ’KeCTKO CBABAHHBEE C OmpejeleH-
HEIMH (QanuaibHEIMA THIAME BMEIIAOMOX TIMHHCTHX MOPOJ W J[ONOJ-
HHTENBIO yKasuBaloUue Ha danmnaapHO-TeOXHMIYCCKIEe 0COOCHHOCTH
yeaosnii 00pa3oBaHuA ATHX MOPOJ, KOTOPHIE HMEHHO TONBKO MyTeM nay—
YeHHA KOHKPENHI MOTYT GHITH YCTAHOBICHEL

Nexonsa ma aToro, MokHO paspaboraTs KOMILIEKCHYIO JIHTOTEHETHIE-
cKyl0 Knaccuuramuio (puc. 13) KOHKpemmil myTeM BHIEIEHHS 3aKOHO-
MEpPHO TOBTOPAIMMUXCA KOMINIEKCOB JIHTOMOTHYCCKHX IIPH3HAKOB KOH-
Kpenuii. BemecrBennuiii cocraB KonkpemmeoOpasoBaTelXs BHOHpaeTCH
B KadecTBe BeAymero upusHaxa. I'pynmnl KOHKpemmii, BRAEIAEMBIE II0
XEMAKO-MHHEPATBHOMY COCTABY INIABHEIX KOHKperumeoOpasoBaTeseii, Ha-
BEIBAIOTCA KiaccaMH KOHKpenuii m oGosnadaoTca OyKBeHHEIME HHJIEK-
CaMIl 10 IepPBHM OYKBAM HasBaHUA OJHOTO WJIHM JBYX INIaBHEIX MHHepa-
n0B — KomkpenueoOpasosaresneii. Hampumep, Kiaccn KomKpemmit: A —
agrepurossie, OAnm — oxucios amomuams, O — oxmcioB kemesa,
OMa — oxmcaos mapranna, C— cugepurossie, AC — anKepuro-cupepm-
tosuie, I — mapurosuie n 1. . KonKpenmonHEBIe IAH3H TOTO 3Ke COCTaBa
BHIJINAITCA TOMOJHUTENbHEM (YKBEHHEIM WHJEKCOM K/I: Hampumep,
ACE/nl — aHKepUTO-CH/ICPUTOBLE KOHKPENUOHHEE JIMHSH.

Bee ocranpHmie JHTONOTHYECKME IPH3HAKA KoHKpenuil (GopMer, TeK-
CTYPH H T. 1.) 00BeMHAITCA B 3aKOHOMEDHO IIOBTOPAIIINEcs B mpefe-
aax pannoil gopmanun W anmm covYeTaHus, M3 KOTOPHIX TaK:Ke BHIIe-
JIATCA BeyIue MPU3HAKH, HO Vike pasHEe AiA pasusXx rpynn. Taxme
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Prc. 13. Cxema TeHeTHUOCKOH RIACCA@MKANAE KOHKDeNid B TAMAHCTHX MOPOAAX HEROTOPHIX ocafounsix opmarnmit CCCP
(yrieHOCHRIE T TOJYT/I@HOCHEIE TePPHUIeHHEIe fopmanma Mewopexoro 1 Rysnenroro Oacceitnos).
Haaccs: 'K — kpeMHHCTO-TIAHACTRE; HIK — JReesnero-KpeMancToO-TInENeTHe; KMT — KPEeMHECTO-MEp PeIneTO-TIIAHICTHIe, AR — arKepHTO-
HHEIe3NCTO-KPEMHACTO-TIIAHACThIE (AHKEPHTO-1eITOXT0PATO-KDEMHICTO-PIIMHICTHE) UK — KeJaesncT0-n3EecT ORMCTO-Kp eMHACTO-TITIMHACTLIC |
KU — KpeMHUCTO-H3BECTKOBACTO-TIIMHMCTRIC, M — mepreaucraie; HA — H3BECTHOBO-AHKEPUTOBLIE;, A — AHKEPUTOBHIE, UG — H3BECTHORO-
CHIepNTO-AHKePUTOBEIE M M3BECTROBO-CHIEPITORRE; AC — AHKepUTO-CH/IEDITOBRIC, MG — mara#it-enmepaTonsie; € — CHIEPHTORBIE. K/ — HOH-
KpeumoHHbple JH3R:  AT'AK /I — ajneppuTO-TIMHUCTO-A3BECTH OBLIE, ADMALK/J1 — ANeBpUTO-PIHHUCTO-HIBECTE OBO-AHIEPHTOBRIE, ATAR/n —
aTeRpaTO-rAAHNCTO-AHKepnTOBEe; AT'ACK/1T — aJeBPUTO-PIHAACTO-AHKEPNT0-CHACPHTORBIE, TCK/J1 — MIMHACTO-CHICPATOBLIC,
1 — QueHb RIAMHHI KIUMAT, 2 — HEDEMEHHO-IIAA HBIL ITAMaT; 3 — CeMATYMUIHLIL Kaavar; 4 — ceMHAPHIHLIT HIMMAT, § — CIOKOiHOE MOpCKOe
Mesti0BOJIRE ¢ DIMHACTEIME T ATERPUTO-IIAHACTRIMA OCAIKAMH, 6 — JaryHI0-MODCRIE TMecTaHsIc W TIMHUCTHIE OTIOMEHNA; 7 — JAryHHBIEC [NIMHICTHIC
OTIOMICHIS, TIepeMeHHEL, HO B ODIIEM OHpeCHeHHbHl PeHAM COTeHOCTI, § — ONpECHeHHO-TAYHHbIE OTIOMEHAH; 9 — COIOHOBATO-BOXHEIE JATYHHEIE
OTIOMKEHAA; 10 — OTIOMCHAT €AA000HpEeCHEHHOK JAMYHBI ¢ COJTeHOCTLIO, ommakoit ¥ Mopckoll; 11 — TAryHHO-DOTOTHEE (MADITERHE) OTIO/KeHIHA;
12 — GOJOTHBIE OTIOH{EHHA (YLIMCThIE TIIMHD).
MprMmeugarua 1. B KGKION KICTOYKE BREPXY HA MHACKCOM THTA KOHEpeIHi AaH 3HAK KIMMATHIECK O ofcraHoBENI ee 00pasoOBAHNMA,
BHMA3Y ([IOI MHIEKCOM) 3HAK reoMopdonorayecroil  00CTAHOBRA (pamum). 2, OTCYTCTBAS 3HAKA IO MHICRCOM 1A 03HAYAET BHYTPAJIATYHHBIC
OTIOMEHMS ¢ HESCHBIM, TePEMEHHEM (HO BCErJa OMPECHEHHBIM) COTEeBHIM DCATMOM. BompocurenhHel 3HAK yKagesaer, IT0 HEKOTOPHIE HAXOOKI HTHX
KOHKDELHii CRABAMEL C eI[e He BLIACHeHHEIMH O0CTAHOBRAMIL, 4. Bee aHAKM, O0003HATAILNE KIUMAT M reOMOpHonormieckyn 00CTAHOBKY, OTHOCATCHA
K TNIAM KOHKpeniil roibko Tex Gopmamuit, T KOTOPEIX COCTABACHA HAMHAL RIACCH(UEAIIIORAAN [MarpavMa. 4. HOmMM4ecTBO JHAKOB KITAMATH -
WecKoit 00CTAHOBKA TPUMEPHO OTBEYAET CTEHEHW paclpOoCTPAHEHHOCTH B 9Toif 0OCTAHOBKE KOHKPEIWif TaHHOIl rpynisL. 5. CoyeraHAe BHAKOB pa3s-
HEIX 00CTAHOBOK YKASBIBAET, TT0 KAHHGE KOHKDPELIN BCTPEUAOTC] RO BOEX 9THX 00CTAHOBKAX.
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Nopofiax ABYX TIpYHHO OcajouHbIX QopMmanmii : yraesocunx dopma-
OAH ¥ NOIYIVIEHOCHEIX MOPCKHX ¢HIDKHIX MOJacc» B IePMCKHX
ornoxennax [levopckoro m HKysuemkoro yraenocHHX OacceiiHoB.

lpopuns lNnax Mpoguns lnan

L R S BT S SO
gesmes s O OO

c= o
N e o

3 AL D
#nsED C )

Sy e R

14
e L E
B, e A 15 B GFe

8 @220
9 EED

Pue. 14. TexerypHo-Mopdosorudeckie pAAL KOHKpenuii B MNINMHHCTHIX H aJeBpHTO-

TIREBCTHX NMOpPOoAax (cxeMaTHUeCKHe 3aPHCOBKHM KOHKPEIMOHHEIX Tell B ABYX cede-

annx). Haacenduranua paspaborasa JUiA yraeHOCHBIX ¥ MOpyracHocHsx Toaum Ile-
qopceroro m IysHenroro GacceitHoB.

Panei; I — OXHOpPOAHHIE HecjioHCTHIe, 0e3 pACTHTEILHEIX OCTATKOB, YMHHEHHO-YILIOMEHHO-
xapapaeo0pasHele, TOMMHHEA Jojibme 4 CM; £ — IIOJIOCYATEIE W Nepeciaansaloniect; § — KOHHKpe-
IUH ¢ PACTHTEIBLHEIME OCTATHAMH He II0 HAIIACTOBAHMIO; 4 — YIIMHEHHO-OKDYINIEHHO-ILINTIATHIE
(nenemxoofpasHuie), TOMMAHEA MEHbLIIE 4 CM; § — BJUIMIICOMIAJIEHEE H YLIHHEHHO-HeIBAKOBI-
Thie; 6 — YraosaTo-cyGoBalOHIHEE («TajJeYKOBHIHBIC)), TONMIWHA MeHbmE 4 CM; 7 — CJOHCTBIC
¢ OOMIbHHIMH DACTHTEJLHEIMH OCTATHAMN, 0Y€Hb YIUIOLIEHHO-NMH3OBHIHEE; § — NATHHCTHE,
C OMHODPOAHHIM COCTABOM OTHENLHBIX «IATCHH-CTAKEHNI; 9 — HepasHOMEpHO3IEpHHCTHE (CTPYE-
TYPHO HEOJHODOTHBIE), B OCTAJLHOM CXOIHLIC ¢ PAXOM I; 10 — HEOIHOPOIHKIE TEKCTYPHO H CTPYK-
TYPHO, C BRIOUEHMAMI JADYTOTo MeXaHHYECKOro cocrapa; 11 — MedkKocepudeckne ¢ PaagREMi
NOBEPXHOCTAMH; 12 — «IAJIbIEBNHLIE», C YIJIHHEHHRIMH IIYCTOTKAMH (MMOro); 13 — Jlememxo-
ofpagHue ¢ TLUIOCKOKOMKOBATHIM M3JIOMOM 34 CHET YACTHX M MEJKHX TpeImuH HHIOKINBAyKA, Me-
CTAMI CKpPHITOCIOHCTHE, TOMIHHA MeHbIme 4 cM; I4 — KeJIBAKOBATHE, TOMNMHA 4 CM, C INIOCKO=
KOMKOBATHIM HBJIOMOM 34 CYET MEJIKMX YACTHX TPemMH sHIOKIMBA)KA, 15 — C TeKCTypoil «ko-
HYC B KOHYCE»; 16 — KOMKOBATO-HKEIBAKOBATHE, ¢ KomnomMopdHOl cTpyrrypoit (rmoGyni I oonu-
Tel); 17 — KeaBalkoBaThe cO ceponuToBoil CTPYKTYpOIl; 18 — KOHIEHTpPHTeCKHe-0BATOHIHES.

Brimenennre ma pucyEke 18 pajoB oXBaTHBAlOT MHOTHE JECATKU THICAT
00pasnoB KapGoOHATHHIX, KPEMHHCTO-TINHEACTHX U KPeMHHCTO-KapOoHaT-
HEIX KOHKDenWii M, CJe/l0BaTeJibHO, ABIAKTCA JOCTOBEDHLIMHE KJIacCH-
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dukanmonupiMu efupanaMu. Pagm oGosmauaorca nndpoBeIMm wijek-
camn. Hampumep, pag 1 — CTpYKTYPHO- M TeKCTYPHO-OTHOPOJHEIE KOH-
KDeImUHA Me/JK03ePHUCTOI HaAH HeauToMOpPPHOI CTPYKTYPHI, HECIOHCTHE,
ToamuHOIT Goxpme 4 cM, KapaBacoOpasHoil GOPMEI, ¢ X0POIIO BHIPa;KREH-
HEIMH TPeIUHAME DHIOKIHBAazKa, NePHeHAHKYIAPHEME K AIAHHOH OCH
KOHKPeInu.

B mopmacsax k pme. 14 npusHak® psA0B ONUCAHLL COKPAMEHHO. 3aKO0-
HOMEpHEIE COYeTaHWs NPH3HAKOB OT/AENAITCA OT HE3aKOHOMEpHLIX (oiee
HIM MeHee MHIYKTHBHO, IIyTeM CPABHATeABHOT0 ONMNCAHNA MEOTAEX 00pas-
0B KOHKDEeIHii H HeIIPEMEHHO ¢ Y9eTOM MPH3HAKOB I BMEIAIOMAX MOPOJ.
Hanpumep, nememroofpasubie KOHKpeNWH TOAMUHOI Goasme 4—5 cM
OGHIMHO PACHPOCTPAHEHE YiKe B JPYTHX THIAX IOPOJ YIJICHOCHHIX ¢op-
Manuii H CBA3AHH ¢ JPYTUMA COYETAHMAMH OCTAMBHHX NPH3HAKOB B OT-
JHIMe OT KOHKPenuil ToHbIle 4 cM (XoT#A, KOHeYHO, 9Ta rpannma Ooxee
OIN MeHee yCIOBHA).

Hameuatores m gpyrne psAjnl, He BKJIOYEHHEE B KiaccupUKAOHio Ha
puc. 14, Ho mMmMpoKo pacnmpocTpaHeHHEE B JAPYTHX 0CAZ0UHHIX (opma-
nuax. Takos, HanpUMep, s/ KOHKPeIHii, coueranmux cybcdeprisckyio
H (Apyroil pAx) KeIBaKoBYI (OpMY ¢ paAHATBHO-IYUHCTEIM CTPOCHHEM
H OTYETAMBO 3€PHHCTOIl CTPYKTYPOIi; 9TOT PAJ IHPOKO PACHPOCTpAHEH
cpefn KoHKpermumii kaaccos II m M (mmpmToBmx m MaprasmroBmix), @
(bochopurosrx). Ilpyroit ocoluit paAx KOHKpPeOHWil XapaKTepHsyercs
MEJIKOAIEHCTOH MM MEeJKOIOJOCTHOI TeKCTYPOil, B COYETAHMH C MHOTO-
YHCJICHHHME AMAreHeTHYeCKAMH TPeIUHAMN, IIATO0OpasHOil Winm He-
TPaBHIBHO JHH30BUAHOI dopmoii. ITOT PAK OYCHH XaPAKTePeH I MIO-
IEX KOHKpPenHil B mouBax u Oosorax u 1. A. Paspaforka cmcreMmst JuTo-
JNOTHYIECKHX PAJOB KOHKPENHH B DIMHMCTHX W APYIHX IOPOJAAX TOJBKO
eme HAaUMHACTCS M ABIAETCSA BAMKHON 3ajjaveil Jalpmeifliero pasBATHA
KOHKPeIHOHHOr0 AHAIH3a.

Otpenpune NPU3HAKE PA3IWIHEX DAJOB KOHKPEIHI MOTYT COBIAa-
ZaTh (HampuMep, CTPYKTypa KomkpemmeoGpasosareneii B 1, 4, 7 pamax;
$opmer kourpemuit 8 1, 2, 7 7 11 pagax m 1. 71.), HO coveTaNNA IPA3HAKOB
Beerja pasusie. Kpome Toro, ecTh MPHSHAKH, CBOCTBEHHEE TOXLKO JlaH-
HOMY pALY W SBIAIONUECS BOIYI[AMHA A Hero: HaPAMep, CIOUCTOCTH
BCIEICTBHEG W3MEHEHWIT BEMECTBEHHOr0 cocTaBa — I KOoHKpeumii 2
PARA; CIOWCTOCTH, CBAZAHHAA C pacmpefernenmeM (opMeHHBIX pacTH-
TeIBHHX 0CTATKOB, — [JIA 7 pPAJa; «OATHICTAS) TeKCTypa — Aad 9 paja;
meakocdepmueckaa opma ¢ TIAANKOH MOBEPXHOCTHIO — AnA 15 psaja;
ceponnToBHie CTPYKRTYpHl — Masa 21 pajga. OTH Bepympe NPH3HAKH I0-
3BOJAIT B Ipejelrax AanHoli KOHKPENHeHOCHOI TONNIM BHIETATH DI
¥ 110 9THM OTJEJBHHIM IpH3HaKaM (B YacTHOCTH B KepHax). B oramume
or GopManIbHO BEAEPKAHHEX KiIaccHQUKANAN BeynyUie MpIsHAKHN AIA
MHOTHX pPANOB pasusie. «Brbopy TIaBHEX NPHSHAKOB ONpeIelAeTCA
TONBKO KOHKDETHHIM AaHAJNM30M BCEr0 KOMILIEKCA NMPH3HAKOB C YIOTOM
CBA3EIl ero ¢ ompejeeHHEME THIAMH BMEIAMAX TOPOJ.

Haacenduranusa mo psagam aBagerca Golee KOMIUIEKCHOIT, 9eM Kiac-
cupuKanusa M0 BemecTBenHoMy cocraBy. OgEaKo o oHa He0CTATOTHA JIIA
TOJIHOTO TeHETHYIECKOro aHANN3Aa KoHKpenmid. HoEkpenun ofHoro u Toro



JRE pAJa MOTYT BOBHHKATH B 00CTAHOBKAX ¢ PasiMIHBIM COJEBEIM COCTa-
BOM MJOBEIX W NPUIOHHBIX PAcTBOPOB, HO CXOJHBIX IO THAPOJAHHAMMIYE-
CKOMY pe:RHMY, CKODOCTAM CeIUMEHTANWH, CKOPOCTAM M HAIpPAaBISHHAM
muddysun KomkpenueobpaszoBarens u T. J.

CodeTanme NpH3HAKOB ¢Kiaccay (T. €. BEMECTBEHHOTO COCTaBa KOH-
KPeInu) 1 «pAgay AaeT («TAM — OCHOBHYIO eIMHHIY KOMIIeKCHOM Kiac-
cupuramun. Cxema »T0il KOMIIUIEKCHOI Kiaccuukanam mHa IIpHMepe
Tex ke ocagounsx dopManuii norazana na pue. 13.

CoBoxynnocTs OYKBEHHEIX U TUOPOBRIX UHAEKCOB TO3BOIACT JIETKO
BEIPA3ATHL MHOT000pasne THMOB KOHKPEIHIT, 8 TAKKe PasIuInbiX Tepexof-
HEIX dOopM I MOTB30BATHECA MMH, H300paskas HEMOCPE/CTBEHHO HA JHTO-
JIOTHAECHAX KOdOoHKAX. THOBEI KOHKpenmii ¢ MOBTOPAIOMIMACH KOMIJIeK-
CaMH TPU3HAKOB BHIJIEJSAIOTCA B OCHOBHOM IYTEM CPaBHEHHs NMPH3HAKOB
caMHX I/OHKPENuii, He3aBHCAMO OT TeX WM WHHX IpejcraBiendii of mX
reresuce. Ho 5T0 cpaBHeHHe KOHTPOIHPYETCA W HANPAaBIAETCH COMOCTa-
BIEHUEM ¢ NPHBHAKAMA JHTOTCHETHIECKHX THIIOB BMEMAIOMMX IOPON
I OHKI0B ¢ MOMOMBI0 anmaibHoTo amanmsa: TAaKHM IyTeM caydaiinbie
COUETAHWS MPHUBHAKOB ORICTPO OT/RIAIOTCA OT CYIECTBeHHHIX.

Onpenenennuil TN KOHKpPEeNuil Beerja oTBeYaeT ompesesenHoii da-
OUH 10 KoMILIeKey dammii.

Hysxuo rTaw:xe yYUTHIBATH PAasHEE cTagun m QOPME AHATEHe3a Of-
HOTO ¥ TOrO ke danmansHOTO THIA OCATKOB: Gmarogapsa BTOMY B OJIHOIl
I Toil e (anmuH, B OJHOM H TOM jKe KOHKPEIHOHHOM IIPOCI0e MOTYT
B pAJie cIY4aeB 3aJeraTh KOHKPEINHE, BEChMA OTJIHYHLIE TI0 COCTABY, pas-
Mepy u dopMe, T TOTBKO KOMILIEKC 3THX KOHKpeNmWil XapakTepuayer
cBoeofGpasie BeexX IPOMECCOR AmareHeTAYecKoro KonkpenueodpasoBanns,
OpHCYIEro MMeHHo jganmoMy tumy mopoan. Hampmmep, B Ilewopcrom
n B Hysuenkom Oacceiinax B aleBpUTO-TAMHNCTHIX OCAKAX TIOJBOIHEIX
JedBT W ONPECHEHHLIX JaryH MEl BCTPEYANW KOHKPEINMOHHEE IPOCIoH,
OpeJCTABICHHBIe MEJKHMHI CHISPHTOBHIME HJIH AHKEDHTO-CHASPHTOBLIMI
KOHKPEeIUAMI, W B TOM ke MPOCToe — pefikue, HO IMOBTOPAIONIECH H3-
BECTROBO-aHKePHTOBHIE KOHKPEIMOHHEE JWH3H, T. €. COBePIIeHHO JPY-
HOTO cocTaBa. HoHIeHTpausa aHKepATA W KaJXbIATA B HAX, BHANMO, OBIIA
OPHYpOYeHA K CTAJWAM AnareHesa Golee MO3AHHEM, [WeM KOHIEHTpAIUA
CHepUTa, MPOMCXOANBIIAA Ha Goee paHHNX CTAWAX JHareHe3a Toro ke
ocagka. IloaToMy mHenb3s CMeNMBAThG KOMILICKCHDBIE JIHTOTEHETHIeCKHe
Kiaacenpuranny KoHKpenuwit ¢ mx dammansHoii kKiaccmpukanmeir (xora
obe rnacemuranuu recio cpasadn). Heodxommmo Hnaccmbmmponam
KOHKPeNUN [pejie BCEro 110 NPH3HAKAM CAMHX KOHKpenmii, Kak aTo
¥ HOKa3aHo Ha Kiaaccudpuramuonmoii yuarpamme. Bmecre ¢ Tem, dammans-
HYI0 KIaccHUKAONIo MOJKHO (HAJORATHY HA COOCTBEHHO JIHTOJIOTHYe-
CKYI0 (BepHee, BHIBECTH 13 Hee) | [lajKe COBMECTHTHL HA OJIHOM dUeprerke,
RKaK 3To mokaszamo Ha pmc. 15.

IIpepnaraemas kaacemUKammsa KOHKPEIHIl MOKET MOKA3aThCA CHA-
"aja M3NNNIHEe CIOKHON W TpyAHo BocmpmamMmaemoii. OnHako Ha mpak-
THKe oHa ycBamBaeTcs 0d4edb GwicTpo. IIpm arom meo6XOmUMO MOMHHTE,
9T0 Takad Kiaccmpuramms fABIAETCA UG NePBOH MOMBITKOI yriay-
ONMeHHOro mayvyenus KOHKPEOAH H WX TIeHeTHYECKOil CHCTEeMaTHKH,
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H B 9TOM HampaBIeHIu mpejcTonT eme Ooabmas pabora. [lmarpamma
JOJKHA B JIANBHEHINeM B3HAYATEIEHO pPACUIMPHTBCA 3a CUYeT JTAHHBIX
6 ROHKpenuAX B APYrEX opMammax ¥ APYTHX DPerHoHax.

7. ®ANMAJIBHBIE KOHKPEINMOHHBIE KOMILIEKCHI
N X INURJINYECKOE PACHPE/IEJIEHHUE

Buijienenapie 1o MeToAUKe KOMIVIEKCHOM JIMTOJOTHYECKOIl KIacCH-
PUKanUH THOE KOHKPEIWil BCe e B psjie CAYYaeB sBIANTCA TAK/Ke 1011~
danumanpusiMi (Hanpumep, tHn C; B oramume or MouHodammampHux (g,
mm C,y, man HK;;). HamGoaee mocToBeproe 1 oHO3HAYHOE (amuanbnoe
HCTOJKOBAHNE KOHKDEIUIT BOBMOJKHO, €CIH PACCMOTPETh BECh KOMILIEKC
KOHKPEIil He TOJIBKO B JaHHOIH I'INHHCTOH MOpoIe, HO H BO BCEM KOM-
IJIEKCe MapareHeTHIeCKH CBS3AHHLIX THIOB IOPOJ, BRIKYAKMEM B ceds
¥ TIHHUCTHIE, W HEIIHHUCTHIC IOPOALL PAasiMYHbIX (amHajdbHLIX THHOB.
ITH KOMIUIEKCEI MOTYT OBITH PasHoo0pasHOTO HPOCTPAaHCTBEHHO-BpeMeH-
Horo ofbema, HadymHAA € OpocTeiimmeil accOMMANNH HECKOIBKHX CJ0EB,
KaK 2T0 moKazamno ma puc. 6 m 7, 1 Komvasg caMLIMH KDPYIHBIMI accoiua-
IUAMI TOPO M anuii — reoxormdecKuMu GopManuAME HIH KPYIHBME
AanAmagTHO-KINMATHYECKIMH M Te0TeKTOHHYECKUMH 30HAME.

Ha puc. 6 morasan mpumep [/ npocreiimeit acconuanui KOHKpenuii
B THIMYHOM JaHTmadTe COBPEMEHHOI Tae/KHON 30HEI, BKIIOYAIOIEM Ha-
Gop meckonbKHUX (hammii — oT BepXoBoro Gosora o npudpeskHoil Gamum
«Redesopyanoroy ozepa. Honkpemun B aToMm nabope darmuii mpunagae;kar
K OTHOMY W TOMY ke KPYIHOMY XHMHUKO-MHHEPAJIOTHICCKOMY Kiaccy
O (oKHCHO-7KEIeBUCTHIX), 0 K HECKOJBKUM JIHTOIOTHICCKHM THIIAM,
KayEIbl 13 KOTOPHIX OTBeYaeT ompeAelennoil pamum B mpejesax 9TOro
KoMmmiexca gamnuii, mpudeM HekoTopse (amuH XapakTepH3yloTcd He-
CKOABRUMHA THIAMM KOHKpemuil (HampuMep, «MOHETHEIE» H (TOPOXOBHIE)
03epHLIe KeIe3HEe PYIILL). Ha PUCYHEE 9TH THIIH KOHKPEIil ClemEaibho
He BHIJIEJEHE, HO OMICAHEL B MOHOTpaguH aBropa O COBPEMEHHHIX KOH-
rpemusax [210].

Cpejin mcromaeMEX KOHKDENWOHHBIX KOMIUIEKCOB ceiiuac mamGonee
JIeTalbHO H3YUYeHEH KOHKPeIHOHHEE KOMIUIEKCH HEKOTOPHIX YIJIEHOCHBIX
¥ CONYTCTBYIOMMUX MM HOYTIeHOCHHX (opManuii. 9To uayuenne mokasao,
YTO B NUKIMYECKH HOCTPOEHHHIX POPMANMAX BHIIEIAIOTCH TaKie CBOG-
o0pasHbie KOMINIEKCH HEIKJIMYECKHX acCONUalMil MOpoj, — HUK/I0B pas-
amaaex mopsakos. Ha pme. 15 morasam Takoit KOHKPEIMOHHBIIT KOM-
INIEKC, XapaKTepuaymuil THNMYHBI YIIEHOCHLIT UK, IpejcTaBlieH-
HHII YepeoBaHmeM OTX0:KeHuil npubpesrasix 6010T, MPECHOBOIHON Hian
CHIBHO ONpecHEeHHOIl JaryHH H IMHPOKOMl mojockl GapoBHIX OTMeeii,
OT/IeIAIOIAX €8 OT MOPA HIH MOPCKOTO, HECKOJBKO OIPeCHEHHOTO 3a-
auBa. THOB KOHKpenuil mokasamul mujexcamu (em. pume. 13). Cocras
M IpyrHe OPH3HAKH KOHKDEIHH COMOCTABIEHH ¢ BEMIECTBEHHEIM COCTa-
BOM H JPYIHMH NpH3HAKaMH BMemalom@x mnopox. Bujenennnie B Ta-
Oanme K pme. 15 sieMeHTH, WM 30HB IHKJIA, XapaKTePH3YIOTCH Kajk-
JBLE TaK)ke MEJIHM KOMIIeKEOM KOHKPeIUH H BHEAEP/KHBATCA © 9T0M
XapakTepHCTHKON Ha 3HAYHTEIBHLIX INIOMAJIAX.
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b, TuaHueTBie  Oocamkin HpPUODEeRNuA
Mejeineil ¥ sapacrawinei on-
PecHeHHOll Jarymsl (JHarymna —
GomoTo)
c1 THHACTEIE OCAJKN BHYTPEHHEI
OTHOCHTEIBHO FIYG0KOBORHOMR
MACTH JATYHH B PErpeccuBHYIO
CTANAID
dy ANEBPNTOBLIE OCAIKH [HONBOIHBIX
rpag, ormMeneii @ BHYTPEHHEro
3 cKJI0Ma GapoBoil MOJI0CKH B per-
§ PECCHBHYIO CTAAWIO BUIIA
=
8 e ITecyannie ocagku Gaposoro BOJi=
[ HOBOTO NOJA W €€ MOPHCTOro
CHJIOHA, a4 TaKKe AaJeBpHuTo-
BHIE—B MNOHEKEHWAX  MENIY
nécyaHkiMH BaJlaM| (MPAJAMA)
d AJlenpPATOBKIE H BEEPXY HeCHYaHbIC
ocATKM NOABONHKX TPAX H OT-
MeJieii BHYTPeHHEro ckiaoHa 6a-
poBOit MOJIOCH JArYHBI B TPAHC-
TDECCMBHYI0  CTANMI [HKJIA
(TolcToe, peme TOHKOE, mnepe-
caanpagmne)
) DJIHHECTHIE 0CAJIKH OTHOCHTETHHO
< Gonee rTayOokoBOAHOI (HO He
riy0iKe Nepsux MecATKOBR MeT-
POB) 4aCTH Jarygsl B CTAAHIO
0 ee yrayoaenna (Tonkoe, MecTa-
2 MH JWH3OBAAHOE TepecIamBa-
N -] Hile)
<
L]
=13 §'
o 1 g
£ b TaMnuCTHE OCATKA NpR6pesHol
aD 15 a8 BOHBI CHIIRHO OTpPEecHeHHOH Ja-
= I'VyHB B O0BOZHAKIEroCA 00J10=~
a1
a d' g Ta (B HAUAJE TPAHCTDECCHM)
a

I IIpudpesnasbiil TophARNK

Puc. 15. Pacnpefie/lenne pasinuHEIX KOHKpenmil B no_gmdmnnamnoﬁ MHEIAYECKOIT
VIVIEHOCHOTO nuKiaa. Iledopexmit Gacceiin, 0000MEHHbI THI OPECHOBOLHO-TALYHHO-

1 — yroabHel naacr; 2 — opeolJajaAme APTHILIATOB;

6 — KOMKOBATAA HECIIOMCTAA TEKCTYpA; 7 — PaCTHTEIbHBIN

OMpEeCHEeHHO-TTATYHHAA); 13 — KOHKDENHH CHEDUTOBBE H AHKEDUTO-CHAECDATOBLIE;
fosaTHsie ¢ TmpeobiagaEdeM KAJLUATA W SHAYMTENLHLIM Y9YaCTHeM AaHKepHTa,

3 — mpeo0aajasve ajieBpOIMTOR; 4 —

maaM; 8 — pacTHTelbHbE AeTpuT;
14 — HOH~
16 — HHOEKCH
((assl e) HEMHOTO

—————
Cpenami

- XAMAgecKuii Cpennnii xuaMuygecKkuil
g CocTas NEMEHTa 1TOPOX cocTan THIs KOBKDenmii coctap KOHKpenuit,
(5 nopor, Bee. %

3 Bec. %

| Hapeara CHIEPHTOBEE,

| NHPATOBHIE

ToHHUCTHE MUHEpPaJbl Fe 1—-6, Beepxy (B nouse yrasa) | Beepxy Fe 1{5-30,

(KaoJuuuT 1 Ap.), XJ0- Ca 0,1—2, pearne CuiepuTORLe KOH- mnke 8-20;, Ca

s puTHl, HEYPOKHAA npm-| Fe 2—10, kpeoqur  AC—7, C6, Mepbline 2; HIKe —
] Mech KapOoHATOB (HKede- Ca 0,8—3 C1—2—4,C4—C7, ACS, 2=5. MagcuMyMm
£ 3UCTHIX ) C10 » ap., umixe Gonee Hesesa. Fe>Ca
- MHOMOUNCITeHARIE  MEen- MgCO,3 0—5
M KNe CHOepPHTOBHIE U aH-

|md KEPUTO-CHAEPHTOBLIE

| CMemarAo-KapfoHaTHbIe

[ Fe 2—10; ¢ mpeobiagaHueM mele-

IS Ca 0_873'0 3a (aHKepuT, CHIEPHUT),

s ’ > HO BSHAYATEILHBEIM CO=-

& X JIOPUTHI, TITMHACTLIE Mi~ nepmxanneMm Ca u Mg (B

\% HEePAJH, KapGoHaThI dopMe aHKepuTa, H0J0- 7 L

1% (AHKEPHUT, BATEM KAlb- mura m xanboura). | Fe 8-18; Ca 3-9§

L UT, PeIKO M MAJ0 €H- Brepxy AC-1, Af, Fe>Ca

| nepur) Fe 4—95, Ai-2, peme Ci, C4,

e Ca 0,5—2.7 ACL u J1p., HEHe —

i‘. ATA w/u- 1, 2, 11,

1§ ATHA x/i, HA, A, pe-

% me AC, C

KapGonarh (ankepur, | Fe 1,6—6,1, | Kpynune cMemanxo-kap- | Fe 2,5—8,5; Ca 7—20.
KAJbILHT, MOJIOMHAT), Ca 0,5—17,0 fonaTnbie ¢ npeoGrama- Ca>TFe OrHOmEHUE
XJIOPHTHI, MTAHACTHIES umeM Ca W 3HAYATENL= MgCOs ® cymme
MUHEPAJIL (PIABHBIM 06~ Hoif ppuMechio Fe m Mg | - KapGoraTtoB 5— 40
PA3oM THAPOCIIOHNE) (r opme aurepmTa, NO- CaCO;s K cymme Kap-

JIOMUTA ¥ HKAJBIATA; GoHaTOB 52—80.
CHIEepHTA HET). ITA Ca>Mg MaxkCuMyM
x/ai, 14, 12, HHA Ca-+4Mg

x/al, 11 » ap.

T'HAPOCTIONEL,  XJIOPHTHL, Fe 4—9,5, CMemagHo-KapGoHaTHb e ¥e 5—15, Ca 5—20;
MeHbIIEe KapGoHaThl (an- Ca 1,2—-3 ¢ HeboapmuM ppeobiaa= KHA3Y CoOfep:kaugne
KEePHT, BSaTeM KalbIlUT, nagmeM Fe (aHkepHr, Fe yBeJINYABAETCAH.
AOJIOMHT, OY€Hb PelKo CHJICPHT), HO CO 3HAYH- Orgomenne CaCOs K
M Majlo CHAEPHT) TEJIbHBIM COLeprHasneM cymme xkapfonaton
; Ca m Mg (8 ¢gopme au- 4£0—70; B CpemHEM

wepura, J[OoaoMuTa ¥ HEMHOTO MeHee 50

KaJIbIHTa) . Brepxy

NA{; HMAL-2; ATHA

kK/n-1, ATHA k/n-2,

ATHIOA ®/n; sansy Ad,
. AL, Al—2, WA, ACL,
ACi—20, AC, HAC{,
i WACL m mp.
‘; TJIMHACTHIE MHUHEPATE, Fe £—9,5, Bepepxy cupepuToBREe N | Fe pBepxy 8—18, pau-
g xnmopursl, HAgro;kEaAx [ Ca 0,5—3.5 CMemaHHO-KapGoHaTHES 3y 15—30. Ornome-
13 MpPHUMECh ®apOioHATOR ¢ ACHHIM npeofaagaHm- Hue CaCOs; K cymme
¥ (rmapgeIM 0fpas3oM, He- eM KapGomarta memesa; rapbonaToB BBEPXY
§ JIEBACTHIX ) C4, AC4, MAC4, ACH, 30—50, BuEBY 20—

C5, MACH HmXe —Mem- 40. Fe>Ca

KHE CUNCPUTOBLIE U aH=-

KePUTO-CHIEDHTOBEIC;

&, AC4, Gg, ACGE,

AC7 m np.

TiMpucTHe MWUHEPAILLI, Fe 3—9, Hemporounciienapie MeJyi- | Fe 15—30; Ca 0,8—3;
XJOPHTH, HHYTOKHAA Ga 0,2—-5 xne cupepuroske; C4, CaC0;—5—20 un
npuMech KapOioHATOB (B C4—CT7, C1—2—4 u ap. mepbme. MgCOz~
OCHOBHOM 7{€J183HUCTHIX) Fsuzo. MaKCHMYM

! e.

Tspegsa  CHIEDMTOBHIE,
OMPUTOBEIE

nocjieloBaTeJIbHOCTH MOPO, HA NpAMepe THNAYHOTO II]}BGHOBO,I_LHO-JIaI‘YEHO—ﬁoJIOTHO[’0
GONOTHEIX IMKJIOTEM PYAHUOKON CBHTEHL.

npeoGnafaE¥e IeCcYAHHKOB; 5 — CXeMaTHIecKHe (OpMBl CIOHCTOCTH (B KOJOHKE CIOHCTOCTH);
9 — Xpomenwe; 10 — KopHaWTe;, 11 — IDamoporHUK0OOpasHme; 12 — gayHa (DpecHOBONHO- M
Kperii cMemaHHO-KapOoHATHEIE ¢ TpeofiagaHmeM aHKepHTa; 15 — HOHKpEUNM CMemaHHO-Kap-
(az (30H) nHMKIa, MomHOCT paspesa muKIa 20—25, OTHOCHTENBHAT MOIMHOCTE NECYAHHKOB
npeyMeHbIIeHA.
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Ananms KOHKPENIOHHKIX KOMINIEKCOB KajKIoil OTAeNbHOM IIMHUCTOM
HOpOJ(EL B BTOM IHKIE caM mo cebe mo3BoJsaer cenaTh OJHO3HAYHEE Bhi-
BoAsl 0 ammanBHBIX YCIOBHAX, HO eme (ojee BajKHO YIeCTh MECTO 3T0i
¢amun B mukne. HanpuMep, sakoHoMepHad cMeHA IO Mepe y/ajeHHd OT
YLOJBHOTO ILIACTA CHAEPHTOBHIX W AHKEPUTO-CHACPHTOBLIX KOHKpemui
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Pae. 16. MsMenemHA XAMHYeCKOro cOcTaBa KOHKpenuil B 3aBHCHMOCTH OT (ammii

BMEIIAIONAX 0CAJIKOB B YIJIEHOCHOIl IHKJIOTEMe ¢ MAKCHMAJBHOI aMIJIATYAOH Ha-

Gopa danmii (0T MecYAHOro PYC/A0BOTO AJUIIOBHA JI0 U3BECTKOBHCTHIX HIOB MODCKOTO
MeaKoBoAbA). Jlomenkmii Gacceiim. (ITo II. B. 3apmukomy, 1966).

Tpymnu gamuit; 1 — MopcKan; 2 — HepexofHan (Jaryumas); 3 — ropdaHoro Goxora; 4 — Goaow

u 3acTOMHNX BOMOEMOB, ¢ TIMHHCTHIMM OCANKAMH, § — AJUIOBHAJLHAMA, 6 — «Ky4YepABam» TeK-

CTypa; 7 — pacTHTeNbHHEE OCTATKH ILIOXOil coXxpaHHOCTH; & — KOpDHEBHIE OCTATKM B MOPOJAX

MOAIIOYEEL, He-morp:gmecunﬂ THO OOPORH: 9 — yrouan; 10 — H3BECTHAK, [l — apraJiNT;

12 — aneBpOJHT MeNKHI; 13 — ANEBpPONHT KPYNHEIE, 14 — HeCYAHHK; 1§ — KOHKpDeUHH; 16 =
payna mopckan; 17 — ¢ayHa COJOHOBATO-BONHAA,
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¢ pacturTensAEMA ocraTkaMm THmOB Cy;, C;, Cg, AC; m T. 1. cugepuro-
Beivu fipyrux tamos (Cy, C;, C;), a 3aTeM aHKepHTO-CAAGPUTOBHIMU, AH-
KePHUTOBHIMH, W3BECTKOBO-AHKEPHTOBEIMH H COOTBETCTBYIOIIEe yBeJmde-
HIIe B 9TOM HANPABIEHHWN COep;KaHmA KapOOHATOB KaJbIHs W MarHusA
B KOHKPEIHAX, BMECTEe ¢ H3MEHEHHEeM NPU3HAKOB CAMHUX BMEIAIAX
TNOpOJl, BOBMOKHA TONBKO B YCIOBHAX JAHHOTO THHA JaHmmadra, Kin-
MaTa M TeoTeKTOHHIECKOTO PEeRNMa, CTemu(HIecKOro JUIfA YrieHOCHOH
fopManum KpaeBHX MporuGoB BEPXHETO MAJe0308 H Fre0XNMHAYLCKUX 0CO-
OenHOCTell JeCHO! 30HEI YMEPEHHOTO MOsCa MePMCKOTr0 MEepPMOJa.
AHanornuAke KOMILIEKCH KOHKPeIHil BEIeNA0TCA M B IPYTAX VIOl b~
ueix Gacceiinax. CpaBHeHne BCeX MMEIOIUXCHA JaHHHX IMOKA3ZHIBAET, YTO
coYeTanme B IIHHECTOI MOPOJE CHACPHTOBHIX M aHKePHTO-CHIEPHATOBHIX
koukpemnuit Tunos Cy, Cq, C;, AC,, AC; (mmorpa MICy), Cyq, Cig, ocobGenmno
eCJIN MX CMEHAIT B paspese aJeBPUTOBHIC W IIeCYAHEBIe MOPOMHI ¢ HahopoMm
AHKePUTOBLIX M AHKEPHTO-M3BECTKOBHCTHX KoHmKpemmit Tamos A,, AC,,

Ay, AG;, A;, ATA x/n-1, UA,, ATHA x/x m apyrae, BOaMOKHO TOJBKO
. B TIMHHCTHIX OCAJKaX MPUOPEKHON 9aCTH CHJILHO ONPECHEHHHIX, HO He

COBEePIIeHHO NPECHBIX JATYH ¢ HHTeHCHBHO 3a60T098HEEIMA T06epe;KbAMM
B YCHOBHAX TePeMeHHO-BIAKHOro KiamMarta. Moskuo Jaske pasimiaTh
10 #af0py THNOB KOHKPENHil TIHHUCTEE 0CAKI TPAHCTPECCHBHOMN (asst
9TO0il JaryHsl, KOrja OHAa IOCTENeHHO 3aTOMIfAeT OeperoBoil Tophsaumk,
n perpeccuBHoil (assi, Korga oHa meneer m sapacrtaer. [[ma perpeccms-
Hoii assl XapakTepHB HECIOHCTHE KOHKPENHH TacTo co cepoamToBoil
crpykrypoit tumos C;, Gy, C,y, Cyq, Cyg 1 ap.

Ha pnc. 16 mokazano maMeHeHnne COCTABA KOMKPEIMil B APYTOM THIE
VIJIEHOCHOr0 WMKIA, oTimyammerocs Oonpmeii ammmrynoit mabopa
dannii, na mpuMepe OXHOro W3 THNHYHEX MuKI0B Jlomenmkoro Gacceiima
(mo II. B. 3apungromy). dror nukx oxsareiBaer naGop dammii or mecua-
HOTO PYCIOBOTO AJIOBHA {0 M3BECTKOBHIX HIOB MOPCKOTO MEIKOBOJBA,
B VCTOBHAX KINMATA TAK:Ke BIAKHOTO W HECKOJIBKO NEPEMEHHOr0, Kak
B [Tewopcrom Gacceiime, Ho Gomee ;RApKOTO.

Ha pucyske mokasaHo TONBKO NM3MEHEHHe XUMUKO-MUHEPAIBHOTO
cocraBa TJaBHOTO KomkpenmeoOpasosarens. Tem me Menee mmKIMIecKas
MOCIe0BaTeBHOCTh M3MEHEeHHA COCTaBa KOHKDENWil, B3ATAasd B HEJOM,
VEA3LIBAeT HA BIOJHEe ompeeneHnyio danmansayio obcramoBry nx obpa-
30BaHUA U Ja€T BOZMOKHOCTH OJHO3HATNO BHIEIATH Panuu U TIAHACTHX
DIIEMEHTOB NAKJIAa. B 9acTHOCTH, MATHUI-CHIEPHTOBEE KOHKPEIMA BCTPE-
9aioTCA W B PAWHUCTHX IOPOJAX APYroro MPOMCXOK/ICHIA, HANPHMED
B HEKOTOPHX (IHMEBHX TOIMAX, HO B HTOM CIIyIae XapakTep CMeHHl HX
B paspeae KOHKPENUAMH ApPYrLoro cocTraBa W o0meil MHKIAYECKOil mocie-
MOBATEIBHOCTH coBepmenno apyroii [160],

Taxum ofpazoM, aHAIH3 KOMIIEKCOB KOHKPeNNil, XapakTepH3yOmux
HE TOJIBKO OTAEALHEE CIOHW, HO W HX 3aK0HOMEDHEIe IIOCAe{0BATeaBIHOCTH
B MPOCTPAHCTEE W BPEMeHH, TIO3BOIAET OKOHTIATEIBH0 YTOUHUTE hamumans-
HOe 3HaYeHNe KOHKPENHil B MCCAeIyeMHX TIMHUCTHX HOPOAaX Jlaske IMph
W3YYeHNN OTIAeNLHHX MPAZHAKOB KOHKeIMii.
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8. BBIBO/IbI

- Paccmorpenne HMeOIMUXCSA [AHHBIX O KOHKpENUAX- B TIJIMHHUCTHIX
mOpOJiax I03BOJIMIO0 YCTAHOBHTH CJEAYIOIIee.

1. Houkpemun MMPOKO pPAaCHpOCTPAHEHEl BO MHOIHX (pamuanibHBIX
THOAX IJIMHECTHIX IIOPOJ, 0C00EHHO B BIIOBHAJBHLIX, O36PHEIX, JAaryH-
HEIX, JeIbTOBHX H Mopckux. OcnoBHas Macca KOHKpemdit o6pasoBanach
B CTaJUH paHHETO JHAareHe3a THX 0CAJKOB, HO YACTHIHO TAK:Ke B COJH-
MEHTANHOHHE® W KAaTATeHEeTHYECKHE CTajuu.

2. lna Bcex OCHOBHHX (anuaapHEIX TPYNI OTHX OCAJKOB BH-
JeNAKTCA THOE KOHKDEOHWil M KOMINIEKCH THIIOB, NPHCYIMHE TOABKO
9THM TIpyOOmaM H OTIHYAINHecs 0T APYTHEX KOMILIEKCOB IO COCTaBy
O IPYTEM JHTOJIOTHICCKEM NpPH3HAKAM KOHKpemwuii. ITH ocofeHHOCTH OT-
JeIbHHX THIOB KOHKDPENHil I MX KOMIVIEKCOB BEIABIAITCA TOIBKO IPH
JOCTATOYHO AETAJBHOM M BCECTOPOHHEM ONMCAHWE KOHKpeNHil B ¢BA3H
¢ OpH3HAKAMHE BMEI[AIOMAX WX NOPOJ M JOCTATOYHO JETAXBHON KOM-
IIIeKCHOI KuacCHUKANNT, KPaTKo onHcanHoil Bume. Hexoropse rpymmost
KOHKpenuii, CBA3AHHLX ¢ ONpeJeJeHHEMI (ammaJbHEIMI THIAMA TJIHH,
BhIJIENIANOTCA B (€3 JeTaJbHOr0 M3ydeHHsA.

3. BoaBMAHCTBO paHHE[MATEHOTHIOCKUX KOHKPENHil B KOHTHMHEH-
TAJbHEX U MEJIKOBOJHO-MOPCKHX (amuAX IJINH ABIAKTCA 0COOEHHO TyT-
KEMH HHATKATOPAMH 30HAJBHLX JangmadTaHO-RINMATHIeCKHX obcTano-
BOK, 0COOEHHO KIMMAara M cOCTaBa 0MOMACCHI, a4 TAKKE PEKAMA Coje-
HOCTH, TeoMOp{OTOTHIECKUX 0CO0CHHOCTel, CKOPOCTH M PE/KIMA CejH-
MEeHTaIIH.

4. Amanus NPUBHAKOB KOHKPENUil M KOHKPENMOHHEX KOMILIEKCOB
B COYETAHHH ¢ AHAJHM30M NPH3HAKOB BMEI[AKIUX IOPOJ M IapareHeTH-
YECKUX ACCOIHAIMIT OPOJL TMOBBOMIAET MPUMOHATH HAOIIONeHNs HAT KOH-
KpemuaMA JUIA PEKOHCTPYROHUN (anumajibHO-Te0XUMIYECKIX YCJIOBHIl
obpasoBanmsi arux mopoj. Ilosromy maywenme momKpemmii — HeoGXOM-
MBLi W BayKUBI diieMeHT (anmanbHOrO AHAIH3A TIMHICTHX IOPOJ.

Honomuurensnoe maydenme ocobenmocreii ofpasoBanmsa uamboiaee
KPYOHHX CKOIVIGHMIT KOHKPEIHWil M CPOCTKOB MO3BOJIAET TAKKe BHIBHTH
danmanapHO-TeOXHMIYECKEe TMPEANOCHIKH 006pa3oBaHUA PYAHHEX KOH-
HeHTPANEIl HEKOTOPHX XUMUYECKHX DJIEMEHTOB B TJINHHCTHIX HOPOJax.
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TIABA VI
MAJIBIE 9JIEMEHTBI TVIMHUCTBIX ITOPOJL

3Hanue 0CHOBHHIX 3aKOHOMEPHOCTeIl pacmpefeleHns MAaJHX * XuMH-
9eCKUX DIeMEHTOB B TVIMHMCTHX MOPOJAX MOJKET BO MHOTOM CIOCOGCTBO-
BaTh YTOYHEHHI0 Kak d¢anuanbmoii mpumpofsl 9Tumx o0pasoBaHmii, Tak
¥ OATeOTEKTOHHYECKHX, NAJEOKINMATHYCCKHX M JPYTUX 0COOCHHOCTEMH
pexuMa ux GopMEpoBanAsl.

BoaMosru0eTh BRIABISHEA YCIOBRIL 0CATKOHAKOINIEHTA HA OCHOBAHUI
CBEJEHII 0 KOHIEHTPAnMAX XHMHAYECKHX 3JEeMEHTOB OIpejessaercda Cy-
I[ECTBOBAHMEM TECHOI CBAZN MKy Te0JNornYecKUMH 1poneccaMu, obyc-
JOBINBAIONEMEA HAKOIUIEHNE OCAJKOB, N pacHpejielieHHeM 3JIeMEeHTOB
B ocajrax. B wacTHoCTH, M3MEHEHHs TEKTOHHYECKHX, KIMMATHICCKHX,
THIPOXHEMITIECKHX I IPYTHX YCIOBHIl 0CAJKOHAKOIVIEHHA HAXOMAT OTpa-
JKCHIE B COOTBETCTBYION(IX W3MEHEHNAX TeOXHMHYECKHX O0CO0eHHOCTeil
¢GopMmEpylmMuUXcA MOPOZX.

3aBHCAMOCTH pacIpefe e il KOHUEHTPALMIT MAJBIX DIEMEHTOB B [N~
HHCTHIX TIOPOJIaX OT (UBHKO-Teorpadmyeckoii 00CTAHOBKE ce/IMeHTOre-
He3a ompejeisiercss riaaBHBIM o0pasoM GopMaMH MHTPAIH STAX 3JICMeH-
TOB, KOTOPLIE YYTKO PEATHPYIOT Ha YCIOBUA OTIOKEHUS M KONTPOIHPYIOT
pacIpe/ieNienne »IeMEHTOB BHYTPH cefMMeHTauoHHoil mromamn [304].

HonsitaeMess paccMOTpPeTs 3aBHCUMOCTH (OPM MHETPAOEHE MATHX
5JIEMEHTOB W HX PachpejlelieHnsl B 0CaJKaX KAk OT BHEIIHUX (KIHMATHIE-
CKHX M TeKTOHMYECKHX) YCJIOBHI OCATKOHAKOINIEHWS, TaK W OT THAPO-
XHMHIYecKoil 00CTAHOBKH CpeJIEl CeIMeHTAINM.

{. XAPAKTEP BJIHMAHUA YCJIOBUH CEJUMEHTAIINN
HA ®OPMBI MUI'PATINN H PACHPEJEIEHUNE
MAJIBIX DSJIEMEHTOB B TVIMHNCTBIX MOPOTAX

Bremnne yecaosmusa

KaonumMarnugueckune ycaoBusa OpigM u3 oCHOBHHX (ak-
TOPOB, BIEANMUX Ha GOPME METDAIHA MAJLIX SJIEMEHTOB M HX pacmpe-
JeJleHHe B 0CAM0YHBIX IIOPOJAax, fABIAETCSA Xapakrep BHBETPHBAHHSA

# TepMuH «MaJIke» YIOTPeOIACTCA B Te0I0TTIECKOI JATEPATYPE IPHIMEHHTEILHO
K IpylIe 9IeMeHTOB, CYMMA BEeCOBHIX KIADKOB KOTODHIX JUIf JHTOCHepH onpese-
JIAETCA IHCIOM, 3HAUYMTENHHO MeHbInmM 1% . B cocTaB aToil PPpYNNL BXOJAT IPaRTH-
YecKH BCe YCTAHABIMBAGMEE B TOPHHIX IOPOJax SJAEMEHTH 33 WCKIKYeHHeM CIefy-
jonmx vernpuaganarn: 0, Si, Al, Fe, Ca, Na, K 1 Mg («Gomsmme» ajieMeHTE, COCTA=
paA©nTe okono 99% maccw amrocdepsr) u Ti, H, C, Mn, S u P (¢«cpetame» saeMenTsl,
cocrasasiomue okoxo 1% macenr antocheps). Hapany ¢ DOHATAEM «MAJIbe BIEMENTHY
B pAjle NyOaMKanmii yrnoTpeGaaioTes TEPMAHEL «BIeMEeHTH-TIPHAMECH?, (AKIeCCOPHEe
BIICMEHTHIY, «MIAKPODIEMEHTE) W (PEJKAe DIeMeHTH,
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mopoj, Ha BogocOOpHOI TIOMa . XUMAYECKoe BHEIBETPHBAHME, MMPUCY-
miee’ 30HaM ¢ TeIUIBIM MM ;KAPKHM TYMIJIHBEIM KJIHUMAaToM, Bejer K riaybo-
KOMY DPaspylleHHi0 MUHEPaJoB MaTepPHHCKHX MOPOX W TEpexoxy cojep-
JMAMUXCS B HUX 2JEMEHTOB B cocTaB pacTBopoB m Bapeceir. Ilpm arom
TeOXNMUYECKHe ACCONMMANMHN HJIEMEHTOB, CBOICTBEHHHE MATePHHCKUM
HOpoj[aM, pacnajaTca, I METDAIHA 3JEeMEHTOR OCYMEeCcTBIACTCA B COOT-
BeTCTBAM ¢ WX HHIIBHAYAIBHEIMA OCOOEHHOCTAMI M (PHAHKO-XEMHTe-
CKUMH YCIOBHAMH CpeJl TepeHoca W ocajgronaxonnenmsa. OcolbeHHO
SAPKO' MPOABIfAETCH MHOTo0Opasme (GOPM MATPANHE MANHIX DIEMEHTOB,
AAA KOTOPHX BOBMOMKHA OJHOBDEMEHHAS TPAHCIHOPTHPOBKA HE TOIBKO
B opMe MCTHHHBIX, HO H B BHJE KOJJIOHAHEIX PACTBOPOB, a TaKike B CO-
CTaBe B3BeCeil M YACTHIHO B 00MIOMKAX MHHEPATIOB, IePEMEeI[aeMbIX BOJIO-
9eHWeM T0 JHY.

WnpmBEnyanpape (U3NKO-XHMUYeCKNe CBOWCTBA, AJIEMEHTOB BeJyT
K PasimaHbIM IS KayRIOT0 W3 HUX COOTHOMIEHHSM TePeTHCIeHHEX Gopm
MUTDAIi, a 9T0, B CBOI0 09€Pe/h, 00YCIOBINBAECT BOZHUKHOBEHIE PANOB
noaBmEHOCTH aneMentoB. Ilomoienne KasRa0ro ma aJgeMeHToB B mof00-
HBEIX DPAJAX ONpeelfercAs COOTHONMEHHEM ero Macc B pasnpix (opmax
murpanun. B kakmoli KoHKpeTHO o0cramoBKe HamMeHee I0[(BIKHBIMMA
OKA3HBAIOTCA DIEMEHTH, 0(OJXBmIAfg Macca KOTOPHIX MePeMemaercs
B (opme BszBeceidl m 0GIIOMKOB MHHEPANOB, H HauG0Jdee IOIBIKHKIMA —
9IEMEHTH, TlepeMemanmuecs NpeAMymecTBeHHO B ¢opMe pacTBOpPOB
[304]. .

CymecTBOBaHEe PAJOB TOJBHKHOCTH 3JIEMEHTOB [0J;KHO HAXOAUTH
CBOP OTpa;KeHHe W HpH mponeccax GOPMIPOBAHAA TIHHUCTHIX OTIOC-
HEil. DIeMeHnTH, 3HAYNTeIHLHAA MAcca KOTODPHIX mepeMemaercs B BHJeE
KOJJOHIHBIX HMIM MOHHBIX PAcTBOPOB, JIOJKHEI B KOHEYHOM CUETe IIpe-
AMYIecTBeHHO oboramark Hanbojee TOHKOZEPHHCTYIO TACTh TIMHUCTHIX
0CaJIkoB, a dJTeMeHTH, MATpHpyomue B dopme BaBeceit, — Oosee rpybo-
3ePHHCTYI0 TACTh.

B cayuae copaBeIHBOCTH BEIBUIHYTOTO NPEANON0KEeHHA B TINHUCTHIX
ocagkax, (GOpMEPOBABIIAXCA B TYMUJIHLIX YCJIOBHAX, Mbl OyaeM mabiio-
JIAaTh ACCOIMWAIAN DIEMEHTOB, CIPYNNHPOBAHHHEX IJIABHEIM 00pazoM IO
OPH3HAKY MX TOABHKHOCTH NPH TAHHHX (H3AKO-Teorpadmueckux yciro-
BHAX. ,

ITo mMepe mepexofa K apHHEIM YCIOBHAM CeIUMEHTAIMHA ¥, CleJoBa-
TeNHHO, ¢ YMEHBIIEHHEM CTENeHN XAMHYEeCKOT0 BHIBETPHBAHWA MaTepHH-
CKHX TOPOJ ONpeJeleHHbe MAacchl. MAJHX HIEMEHTOB TiepeMemainTcs
B COCTaBe HE PA3JI0KeHHHIX IPOIecCaMH BHBETPHBAHWA TACTHI MHHEpPAa-
J0B 9THX TOPOA. JIEeMEHTH MHEHEpAaJ0B NpH WX Apo0JeHHHA MOIyT ¥a-
CTHYHO MTEePeXOfHTHh B COCTAB B3Beceili m, Cieg0BaTelibHO, 060ramarn
TIMHACTEC OCAgKH. B 9TOM ciygae B MIMHHCTHIX 00pa30BaHHAX TOMKHEL
B TOil MM WHOM CTeNeHu COXPAHATHCHA ACCOMWAINN DIEMEHTOB, OTpaska-
OIAe ACCOMMANNN B MATeDHHCKHX NOPOJAax. i
~  Tarum oGpasoM, IO Mepe Mepexofa OT apHAHBIX KINMATHIECKNX 30H
dopMaEpoBanmMsA TAMANCTHX OTIOJKEHHII K TYMUIHBIM MEl JIOJAKHEL Ha-
OaofaTh B 0CalKaxX Iepexoj OT aCCOMMAIMIT DIEMEHTOB, CXOJHHEIX ¢ HX
accomManuaAMi B MAaTePHHCKHX MOPOax, K acCOMUAIUAM, OTpaKalomumm
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PAALL HO/BH/KHOCTH 9JeMEHTOB IIPH JaHHBX (HINKO-XMMHYECKHX yCI0-
pusnx. Orclofa cleayer NpUHIMOMATILHAA BO3MOKHOCTH pelIeHHA oOpar-
HOIl 387]auN: HA OCHOBAHUHN M3y4eHNsA ACCONUAIMIT HJIEMEHTOB B IJINHM-
CTHIX OTJIOKEHHMAX M PANOB UX IOJBHKHOCTH MOKHO CYNTH O KiNMa-
THYECKHX YCIOBHAX (OPMUPOBaHHA 9THX OTIOKeHHIL.

TexToEHNYecKHe ycaoBHA. Xapakrep TeKTOHHYECKOTO
pe;RuMa DIOXH CeUMEHTAINHE HAXOJUT OTPAaKeHle B CTENEeHH PAaCciiIeHeH-
HoctH pexaneda BomocOopHoil miromanu. B cBoio ouepens, yBenmuenme
CTeHEHN PACUIEHEHHOCTH peabeda BeleT K OTHOCHTEJIBHOMY mpeobiaaga-
HHI0 MEXaHWYECKOT0 BHIBETPHBAHHUA HAJ XHMHYECKUM, a NEHEINIEHH3a-
ous — XUMHYecKoro Haj Mexammueckmm [304].

Mexona ma mamoskenHBIX coofpakennii 0 BAMAHUE HHTEHCHBHOCTH
XUMHYECKOr0 BHIBeTPHBAHNA MAaTepHHCKUX IOPO/J HA TeoXHMHYeCKHe
acconUamuy DIEMEHTOB B 0CAJ0YHBIX 00pasoBaHMAX, MOMKHO IPEIIH0JIO0-
JRUTH, 9TO NPH MPOYMX PABHHIX YCJOBMAX, IO Mepe mepexoxa OT 30H
¢ pacuJeHeHHbM pelabedoM K IeHeIIeHn3upoBaHHKM 30HaM GopMupoBa-
HHA TIAHUCTLIX OTJIOZKEHMIT, MBI 10JKEE HA0II0aTh B OCajIke aHAJOrHY-
HEI IOKA3aHHOMY BLINIe Mepexol OT accOIUamuii 3JeMeHTOB, CXOJHBIX
¢ accouHanuAMH MAaTepPHHCKUX IOpPOJ, K ACCONMAIHAM, OTPaRAOI{EM
PAIBL HOJBHKHOCTH HIEMEHTOB IPH JAHHHX (QH3HKO-XHMHYECKUX YCIIO-
BuAx. Orcioga ciegyeT BOSMOKHOCTH PEUIEHHs 3aJa4M II0 BEIABICHHIO
xapaktepa peabeda smMOXM CeAMMEHTANMH (M, CJeI0BATENbHO, TEKTOHH-
YeCKOro pe;RIMa) Ha OCHOBAHME M3yYeHHA ACCOIMAIIHIl SIeMEHTOB B IJIH-

© HHUCTBIX OTHOMKEHMAX M pAAOB UX NOJABHKHOCTH.

I'upgpoxumudeckne YCIOBHA Cpefbl OTIOKeHHA

Opuum U3 2/1eMEHTOB, PE3SKO MeHAIUM GopMy MUrpAaNUH OpU Hepe-
X0/le 0T IPeCHOBOJHON K MODPCKOIl cpejie 0CaKOHAKOIUIEHHA, ABIACTCH
Gapuii [264]. B kouTHHEHTAIBLHEIX YCIOBHAX BTOT BIEMEHT, JETKO Iepe-
XO[ANWI B PAcTBOpP, KaK NMPAaBHI0, XapaKTePH3YeTCHA BEICOKOIL MMOJIBH -
HOCTEI0. B MOpPCKHX yCIOBHAX B peayibrare CONPHKOCHOBEHHS C HOHOM -
CepHOUl KUCIOTH Oapmil mepexofuT B TPYAHOPACTBOPHMYIO GOPMY CyIb-
¢dara u, rakaM oGpasom, oforamaer B3BECH.

OTMeueHHAs 3aKOHOMEPHOCTH CBU/IETEABCTBYET O BO3MORHOCTI peiie-
HEA 3a/Ia98 110 BLIABICHUIO YCIOBHIL CPEIH OTIOKEHHA 0CAJKOB HA 0CHO-
BaHUW H3YIeHHUA MOJOKeHnA DApHA B PANAX MOBAKHOCTH H B acCONHA-
IEAX HIEMEHTOB.

leoxmMugeckne KPATePHN PasTPaHMYCHNA MOPCKHX W IPECHOBOJHBIX
IJIMH JlaJIeKo He OoTrpaHmyHBaloTCd NPHBEJSHHEIM mpuMmepoM. Mopckme
TIHHACTHE OTJIO;KeHAA 3aKOHOMEPHO OTIHYAIOTCS OT KOHTHHEHTAJIBHBIX
nosumesasM cojiep:kanmem B, Sr, Cl, Br w pama apyrux anemeHnTtos.
Bonpocw memonpsoBaHus JaHHEIX 0 KOHINEHTDANHWAX 3THX OJIEMEHTOB
B KauyecTBe MHAMKATOPOB MOPCKHX H IPECHOBOJHEIX OCAJKOB B HACTOA-
mei paboTe He paccMaTpHBAOTCH, TAK KAaK OHH JIOCTATOYHO NOAPOOHO
ocsemensr [93, 94, 143, 181 u up.l.
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2. PANBI MONBHKHOCTH M ACCOIMAIINN MAJIBIX 3JEMEHTOB
KAK HHIUKATOPBI YCJIOBHH ®OPMUPOBAHUA I'JINHUCTBIX ITOPOJ.
METOJBI IMOJYYEHHUA KOJHYECTBEHHBIX OIEHOR 3THX
HHINKATOPOB

/

Bce mpusejiennbie Bhillle JaHHble CBHAETEJBCTBYT O TOM, U4TO pas-
JUIEEM  00CTAaHOBKAM O0CAKOHAKOIIEHHUA COOTBETCTBYIOT —pAa3IIHYHLIe
W OJIHOBPEMEHHO BIOJHE ONPEe/eJeHHEEe THNL ACCONUANAIl W PAXOB MO/
BUZ{HOCTH MAaJIBIX 3JeMEHTOB. JTO II03BOJAET pPACCMaTpPHBATH ACCOMUA-
OUI U PAJAEL HMOJBHKHOCTH B KauecTBe OCHOBHBIX TeOXHMHUYECKUX HH](H-
KaTopoB YCIOBHii (JOPMHPOBAHHA TAMHUCTHX 00pasoBaHMIL.

Jlns momydenns TOYHEIX CBeJIeHWIT 00 ycaoBusaX GOPMHPOBAHHA IJIH-
HHCTHIX OCAJIKOB HEOOXOJHUMH KOJIMYECTBEHHBIE OLEHKN IOJBHKHOCTH
I ACCONMANMIT HIEMEHTOB, (e3 Jero HeBO3MOJKHEL OCTATOTHO 000CHOBAH-
HEI€ COIOCTABIEHUA 9TUX MHIMKaTopoB. HanbGomee mocTymEEM cnocoGom
TMOTy9eHAA TOROOHHIX OIEHOK HpeAcTaBisferTcd IpPHMeHeHHe npm obpa-
OoTKe CBEJCHHII 0 KOHIEHTPANUAX MANLIX HIEMEHTOB KODPPeIANHOHHOT0
crarucTuyeckoro ananmsa. OCHOBAHHBIC Ha HTOM AHAJMN3ZE METOH OIpe-
JICAEHNA HHIAAKATOPOB YCJIOBHN CeMMEHTAIMH IIOAPOOHO PacCMOTPEHEL
B paje pabor [27, 331, moaroMy paceMOTPHM TOJBKO KPATKOE OMHCAHHE
HTHX METOJIOB.

KHoanuecTsennas ONeHKa PANOB HOABH:KHOCTH 3JEMEHTOB

Hax yske rosopmioch BEIIe, BOBHHKHOBCHNE PSI0B MOJBH;KHOCTH
XHUMAYECKHX 9JIEMEHTOB B YCIOBHAX 3eMHOI MOBEPXHOCTH CBABAHO ¢ MPO-
ABIAIOINMMCH 3/iech MHorooOpasmem gopm mx murpanmu. Mecromomoske-
HHe KaKI0T0 M3 DIEMEeHTOB B MOJ00HEIX PAJAX OIpPEeNseTcsa COOTHOIIe-
HEEeM Toii 9acTH ero Macchl, KOTopas MUTpupyer B ¢opMe pacTBopa, H TOi
9acTd, KOTopas mpucyreTByer B Buje BaBecu. Ilockoasky «pacupesese-
. HHEE JJIeMCHTOB B PAJ Fe0XHMHYECKOIT HOBHKHOCTH IEMOHCTPUPYET BJIHA-
HEe MHJUBHAYJIBHEIX (U3NKO-XUMHYECKHX CBOHCTB 3JeMeHTOB Ha HUX
MUTPamioOHAYI0 CcHOocO0HOCTE B YCIOBHAX NoBepXHocTH odemimy [304,
29], cocemmme aieMEeHTH B PAAY J0MKHB XapaKkTepH30BaThes Hamboiee
CXO/HBIMI B [aHHOIl KOHKpeTHoil ofcTamoBke (UBEKO-XHEMAYECKAMM
CBOICTBAMI.

B peanpHmIX yel0BHAX 3eMHOIl IMOBePXHOCTH HeHa0eKHB HEKOTODHIE
Kojie0anmusi BO BPEMEHH U NPOCTPAHCTBE COOTHOIIEHMIT B3BeNIEHHBIX
H pAcTBOPEHHEIX MAacC Ka;KI0TO M3 DJIeMEHTOB, BLIBRIBAIOIIHE COOTBET-
cTBylomme KoneDanma KoOHIEHTpamuii ajxeMentoB B ocajgkax. Mexoms
H3 CXO0NCTBA (PHBHKO-XIMHYECKHX CBOMCTH COCEJHHX DIEMEHTOB B PAJAX
HDOJBIKIOCTH, MOKHO CHEJaTh BEIBOJ O TOM, 4TO CTEHEHbL COITACcOBaH-
HOCTH 3THX KojgeGanmii Oymer Gojee BHICOKOIl AIA Kakaoi mMAPHL PALOM
PACIONO0/KEHHEIX 3JIEMEHTOB II0 CPABHEHUIO ¢ 3IEMEHTaMil B DALY, .yjia-
JIEHHEIMH JIpYT OT ApyTa. ‘

Brrpasus cremens corsacoBaHHOCTH KoadduimentTaMu Koppeiasimun r
1 0003HaUMB KOPPeJANNOHHEE CBAZN MEKLY COCeJIHUME HJIeMenTaMu Be-
JMIHHAMA Ty g, Py 3, T, 4y + + =5 Finogy n (B — 9YHCIO BIEMEHTOB B PANY),
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Me Y DIEMEeHTAME, DPACIOJIOKeHHEME [Yepes oW, BeIHUMHAMHE Ty, g,
To,ar T3, 50 «+ 1 Tinegy,ny MEHAY DIGMEHTAMH,  PacIOIOKeHHBIMN
gepes Ba, BeNMIMHAME Ty, 4, Ta,5 T3,6y s Tnogy.n B T. A., 1O~
Ay9aeM CIAEIYONYI0 CHCTeMY HEDABeHCTB, B KOTOPOH KaykABIH W3 4ie-
HOB OpeAbIymero croxdma Oolbse KakAoro wWieHa B IIOCIeIYIOIeM
croabue:

71,9 T1, 8 T1,4

e 72,4 T2, 5

g, 4 S =i > vie 5T ne

T(n-1), n T'(n-2),n F(n-3), n

OGo3na4unB DIEMEHTH BOIHIHHAMH Ly, &y, &g, . . -, &n (DAL &y pac-
MOJI0KEH B PAAY HONBHKHOCTH PANOM C T,; T, — PAAOM C T3 H T. 1.),
MOKHO TIPEJICTABUTH CAEAYIONIYI0 MIeIN3HPOBAHHYI0 MOJAENb PAIa MOJ-
BHKHOCTH: -

31 Ty -ra 1‘4 «.e -z‘(n_l) zn

Iy, o T2 3 rg, 4 S F(n-1),n
)

1‘1'3 s 4 st ?'4(11_1) -
P14 P T3, (n-1) Tan
St ra, (n-1) s n
I'1,(n-1) Ton

"1. n

. OcuoBHLIM CBOMCTBOM JAHHOI MOJENH fABISETCH TO 00CTOATEIBCTBO,
YTO KasK/BIl 21eMEeHT & 3aHUMAaeT 37Iech BIOJIHE OMpefeleHHoe (UKCHpPO-
BAHHOE [0J07KeHNe, TAK KaK M3MEHeHHe dTOT0 MOJIO/KeHNA BeJeT K Hapy-
MIEeHUK YRA3AHHLIX BEINIE HEPABCHCTB.

WayueHne Koppe rANUOHHEIX CBA3eH MEK/y KOHIEHTPAIHAMEA dIIeMeH-
TOB MOKET MO3BOJUTH ONPEJeJHTh MOJ0KEeHHe KajKJ0T0 U3 HHX B PAJAX
nofBmKHEOCTH. [l dTOr0 HeoOXOMHMO pACHOIOKHTH HIEMEHTH TaK,
uToOE pacmpejeieHne Ko3QPHIUeHTOB KOPpEeIADNHE Me;K/y HEMH Mak-
CHMAaJBHO COOTBETCTBOBAJO IOCTPOEHHOI MOJEAH: B MePBOM TOPHBOH-
TAJIBHOM DAAY JOMGKHEL pacmojiararscd Kooddmoments, obmamammue
Hanbosee BEICOKUMHU TOJOKUTEABHEIME 3HAYCHUsIME, BO BropoM — Goiuee
HUBKHAMHE H T. [.

Psgsr moaBmKHOCTH, IOCTPOEHHEE HA KOHKPETHOM MATepHajie, MOTYT
B TOIf HJIM HHOH CTENEHHW OTAMYATHECA OT HACATH3HPOBAHHOI MOIEINH.
Tak, HAaTpUMEp, B YCIOBHAX HETOCTATOTHO I'1y0OKOr0 XMMHYECKOTO BHI-
BeTPUBAHUA WOPOJ BOMOCOOPHON MIOMAJH MOSBIAETCA BO3MORHOCTE
COXpaHeHNsA B OCAJKAX DHJIOTEHHHIX ACCOMMANMiT DJeMeHTOB. ITO He-
H30eKHO JOJKIHO HAPYIMIATh KAPTHHY KOpPpeldsAUoHHBIX cBA3eil mieann-
smpoBanHoOro psaxa mopBmkHocTH. OTCOfla OCHOBHOI 3ajadeil mpu Bhl-
ABJICHEN SMIMPHYECKHX PAIOB TOJIBHKHOCTH ABIAETCHA Takoil mopbop
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1OCJIe0BATEIBHOCTH BJIEMEHTOB, IPH KOTOPOM pacipejelnenme koaddu-

IHEHTOB KOPPEJANUHA MKy HX KOHOEHTPAUMAME NPHOIHKAT0CH OBl
K Uea’nbHOH MOJean B MAKCHAMAJBHOI CTeIeHM.

HoauwecTsennan oOmeHKAa acconyuanumii »IeMeHTOB

HenonpzoBanme pasindHHIX MOJAUPHKAIME METOJA KOPPEIALHOHHOT O
CTATHCTHIECKOTO AHANM3A NMO3BOJIAET TAK:Ke BBIABIATH B KamIOM KOH-
KpPeTHOM KOMIUIEKCE OCAJ0YHBIX TOPOJ TPYNNLl W/ ACCONHEAIIAN Be-
MEHTOB, KOHIEHTPAIMH KOTOPHIX CBASAHHL JIOCTATOYHO CHIBHBIMH II0JIO-
JRATeNBHBIME cBA3AME. OmHaKo HemocpeACTBEHHOE NPHMEHCHNEe Pe3yilb-
TATOB KOPPEJANHOHHOIO0 aHaXW3a /A BHJIEJeHHA ACCONMUAIHil BiIeMeH-
TOB JlaleKko He BO BCEX CJAYYAAX JaeT YAOBIETBOPHTOILHBIE PE3YTbTaTH.
Tax, B HeKOTOPOM MHOKECTBE BIEMEHTOB, COCTOAIIEM W3 72 WICHOB (I,
Ty Ly, Tyy « « oy Tp)y MEEJY DNEMEHTAMH Z; M Ty MOKET CYMECTBOBATH
CHJIBHAS oTpuuaTensHas cBasb. OfHaKo BHOJHE BEPOATHON ABAAETCH
CHTYaIN#A, NIPH KOTOPOil KaK Z;, TaKk I Z, CBA3AHEI MOJOKATEIBHOI CTA-
THCTUIECKON CBA3BI0 C Ty, OTPHIATENBHOI — € Z;, MOJOKHTEIBHOI —
¢ Zz 1 T. 1. Vlmage rosops, sHa9eHAs CBABell &y H &, CO BCEMH OCTATBHEIMI
DJIEMEHTaMH acCONMANME PAacCHpeelAlTCsa COTIACOBAHHO: ¢ OJHOI IOT0-
BIHHOI Y7eHOB MHOKECTBA KaK 7;, TaK M &, CBASAHE IMOJOKATENIBHO,
a ¢ pyroii mosoBHHOi — orpHnarensHo. [losTomy B mpesenax paccMmoT-
PEHHOT0 MHOKECTBA DJIEMEHTHI &) M &,, HECMOTPA HAa HaJIHyUe OTpHIA-
TNBHONl KOPPENSAMUOHHOM CBASH MELy HIMH, CIeJyeT, OUeBHJHO, OT-
HECTH K OfHOM W TOH jKe acCONWAINH, COCTOAIEI 13 za, Z;, I; M Apyrux
HEYETHEX WIEHOB MHOKECTBA.

Tarxum obGpasom, aus Goxee HAZe;RHOTO BHIEJEHHA AaCCOMUANMIL
B mpefienax TOTO HJIH MHOTO MHOKECTBA BJIEMEHTOB Heo0XOJUMO yYHTEHI-
BaTh HE TOJBKO KOPPEJANHH MEKIY CAMHMHU 3JeMeHTaMd, HO W B3auUMO-
OTHOINEHHA KayKA0i Hmaphl JIEMEHTOB co BeemMu ocranbHmMu. C mameit
TOYKM 3PEHMA, HTH B3aNMOOTHONIEHHS MOKHO ONEHHTH KOJHYECTBEHHO
OyTeM KOPPeJNANUH JIBYX NEePeMEeHHBIX BeJHWYMH, NPeJCTaBIAIOMUX CO-
Goii mpocTeie Koa(UUUEHTE KOPPONANME ‘KaK0r0 U3 9THX JIBYX ajie-
MEHTOB €O BCeMH OcCTaJbHEIMH. [lna paccMaTpHBAeMHIX BIEMEHTOB I,
u T, MoeT ORTH paccauTaH KodpuuunenT Koppeaauun BTOPOro mopALKa
MEeR/lY PAJOM BeJWYHH T'y, g, Ty, 4y + - «» T3 p M COOTBETCTBEHHO PALOM
BEJMYHH Ty, g, I'y, 4, « + +y T, ny DA€ T — KOPOUIMEEHTH KOPpeIATIE
ME/ly COOTBeTCTBYIOIIUMN 3JieMEHTaMH (HAmpuMmep, Ty, 5 — Koaddn-
HEEHT KOPPeJsmuH MEKIY Z; U Lg).

Pacuer xosunmertoB Koppensmmm BTOPOr0 HOPARKA IO3BOJIAT
ONEHATH MepPY CTATHCTHYECKOIl CBASH ME;KAYy BCeMH 2JeMeHTaMH MHO-
JKECTBA, XapaKTepU3ywmyo Gojee BEICOKUIl YPOBeHb HX B3AHMOOTHOIIE-
Huil. Takyo omepamuio MOKHO HOBTOPATE MEOTOKPATHO, BEYHCIAA KOad-
QHOEEeHTH KOPPeaAnuH Me#ay KoadduumeHTaMu BTOPOTO mopAgka (Ha-
upuMep, JUisi DAEMEHTOB Z; W Z, BEIYHCJAETCA KOPPENAMHA MEHIY PA-
AaMH BelHIHH PRI R A R S VG et 20
rae r’ — hoadacpmmemm ROPPeJNANUE BTOPOT0 MOPAJKA MEKLY COOTBET-
CTBYIOIIME 3JIEMEHTaMu), 3areM Koa()QHIMeHTH KOpPpenAmun MemAy
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BHOBE MOJIYYEHHBIME Koa(dunmentamu Tperbero mopsajgxka m 1. x. Ha
KasK/[0M TOCJeAYIOmeM aTame MHOTOKPATHOI Koppenamunm OyAyT momy-
9aThCA CTATHCTAYECKHE OIEHKH, OTpaskaliue Bee Dosee H Gojee BRICOKHE
YPOBHH B3aHMOOTHOWMEHWIT Me;KAy H3ydaeMBIMH 3JIeMeHTaMH.

B nmenom mpumenenme mMerTona MHOTOKPATHOII KOPpPeJIANUH I03BOIAET

BHIABIATH B NpeJefax Kazkjoro KOHKPeTHOTO H3ydJaeMoro reojormde-
CROT0 00BEKTA «HePapPXM0y ACCOMHAINI 51eMEHTOB: YacTHEIe aCCONHAINHT,
o0ycIoBIeHHBE CBA3AMHA MEPBOTO MOpAfKa, oObefmHABmEe HX Goxee
o0Ime accomuamum BTOPOr0 MOPAAKa, eme 0olee KPYIHLIE acCOMMANNN
TPeTHEro MOPAAKA I T. J., BILIOTH A0 YCTAHOBIGHHSA Hambodee 00MHX
BeYIHX accoIlmarmii.
° B coorsercreum ¢ paccmorpernniMa Beime npuainumaMu o BCETEN
paspaboTansl aJrOPUTMEL M OPOTPAMMEL [is Beiducaennsa HAa 9BM romm-
YecTBEHHEIX XapakTepUCTHK PAAOB TOJBH/RHOCTH M AacCONHammii axe-
MEHTOB. -

3. 9TAJIOHHBIE TEOXUMHYECKHE HHINKATOPBI
VCJIOBUN ®OPMHPOBAHHA TJIHHUCTBIX OTJIOREHNN

Ilpmvenerne 9BM oTEpPBIIO BO3MOKHOCTH i 06paboTEH (0JBMHX
ofpeMoB uWHOOPMANNE, TPEJCTABIEHHOI pe3yAbTaTaMH XAMAYECKAX
H CHOeKTPOCKONAYECKUX OMpe/eIeHNil KOHIEHTPAIMIT MaJILX 3IeMEHTOB
BIUHHAX W [IMHECTHX mMopofnax. Jlis rpynims: seMenToB, npejcTaBlIeH-
moii Ti, Cr, V, Ni, Cu, Mn, Be, Ga, Zr, Pb, Ba u Sr, B Hacrosmee BpeMms
BRIYMCJIEHH KOJMMYeCTBeHHBIE XapaKTePUCTHKY PAJIOB TMOJABHKHOCTH W ac-
CONUAINAIT 2J6MEHTOB /Il HeCKOJBKAX THICAY THNOB TIANHHCTHX 00paso-
BaHHI Pa3IAmYHOr0 BO3pacra W TeHesmca. '

B pesyaprare o6o0menna NONYIeHHEIX XAPAKTEPHCTHK OBIIH BHI-
AIBJIEHEl STANOHHBIE THIH ACCONWANAI ¥ PAJOB MOJBHAKHOCTH DIEMEHTOB,
OTpajkalomue PasimdHse oOGCTAHOBKH CeHMEHTOTeHe3a.

YeranoBieHo, 9T0 B TAMHACTHX IMOPoAax, GopMApYOmMHEXCA B apui-
HHIX KJINMAaTHYecKMX 30HAX HIH B Opejejlax PerHOHOB ¢ PesKo pacuie-
HEHHHEIM pelabedoM, COXpaHATCA [Be BeJyIiHe TeoXHMHYEeCKHe accomua-
IMY SHOTeHHEIX TOPHEIX TMOPOJ: ACCONUANNA IeMEeHTOB, IOBHIIANIHX
CBOM KOHIEHTDANMH B pAAY rpamurongs — Oasarsr (Ti, Mn, Cr, V, Ni,
Cu 7 7p.), ¥ acconuamma DIE€MEHTOB, CHI/KAIIIAX CBOM KOHIEHTpAIUH
B atoMm pany (Zr, Be, Ba, Pb, Sr m mp.).

B pesynprare XmMmuecKoro BHIBeTPHBAHHS, 00YCIOBIHBAEMOrO TIy-
MHIHOH KIAMATHYECKOil o0cTaHOBKOl W momormm peasedom obracTm
IATAHAA, B KOHTHHEHTAJNBHEIX TIAWHHCTHX TOMMAX (GOPMHDPYIOTCA acco-
OUANHA 3JeMEHTOB, OTpPaKAlIue CIeJVIOmMMil yCpeJHEHHHIH DAX HX
WOABMKHOCTA (0T cHabomOJBHKHEIX BJIEMEHTOB K 0ojiee IOJBH/KHEIM):
Ti, Zr, Ga, Be—+Cr, V - Ni - Pb - Cu - Mn — Ba—-Sr. B arux
moporax of6pasylT, KaK NPAaBHIO, eJWHHEE TPYINE DIEMeHTH, ABIA-
I0ImAecA COCefHUME B yKaszamHOM pany: Ti oosemmasercs ¢ Zr, Ga u Be,
Ba co Sr m 1. 1.

ITpn mepexone ¥ MOpCKOI 00CTaHOBKE CeJJHMEHTANUH PAB IOJBHK-
HOCTH W aCCOIMAIHN HIEMEHTOB B TAWHAX IpeTepueBaloT HEKOTOpHIe 3a-
KOHOMEpHHE W3MeHEHUs. B MOPCKAX OTI0/KEHHAX  pPacmajgaercs
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XapaKkTepHas /sl KOHTHHEHTANBHEX YCIOBHil acconmamums Sr — Ba.
IMocnegunii cymecTBeHHO CHIRAET IOJBH;KHOCTH W IMEPeXOoJIHT B COCTAB
accoruanuii, npegcrasiaesasix Ti, Zr ® gpyruMm caabomoJBHAKHEIMA
DIEMEHTaMH.

ComocrapleHde TeoXHMUITECKAX JAHHHX 110 KOHKPETHBIM Ie0Jormde-
CKHOM 00BEKTAM ¢ IMPHBEJCHHBIMA JTAJTOHHBIME IeOXHMAYOCKAMHI Xapak-
TepUCTHKAME 00eCHeYHBACT BHIABICHNE TEKTOHHYCCKUX, KINMATHICCKUX,
THAPOXAMHYECKAX M JPYIEX YCI0BHI (OPMHUPOBAHMA MCCIEYeMEIX
TOJII.

4, MIPUMEPLI ONEHKHN YCJIOBUH ®OPMUPOBAHHA
IINHUCTHIX OTJIOKEHHNA HA OCHOBAHNW JTAHHBIX
0 ROHIOEHTPAIUAX XUIMHYECKHX J3JIEMEHTOB

B kavecTBe mpHMepa pACCMATPHBAIOTCSA peayJbTATH, MOJYUeHHHIE IpH H3yde-
HOH HEKOTOPHX TeoXNMHYecKHX ocobeHHocTell cpefHe- H BepXHENAJNe030HCKHX
orao;kenmii Temmsckoit Bhnajgmms! (3amapsad dYacTh llemrpansmoro Hasaxcrama).
VYeaoBusa dopMupoBaHNA HTHX OTIHOKEHNH XOpPOImO M3Y4YeHH 00NIereoJOrMYeCKIMA
(panmanpEEIME, TaJCOHTOJOIMIECKHMH M T. II.) METOJaMH, 9T0 JiaeT BO3MOMKHOCTBH
NPOKOBTPOJUPOBATE BHBOAK 06 9TAX YCHOBHAX, OCHOBAHHEIC HA TEOXHMITYECKHHX
Ha0aI0/1eHNAX.

Hmxe npuBofATCcA NOJNYYeHHEE B peayibrare oGo0mienmii cBOjiHEE TeOXWME-
YeCKHe XAPAKTePMCTHKHN TINHHCTHX OTJ0KeHWil, TPWHAMIEHRAINX CJeIyonmM
ocajloYHEM KomIleKcam TeHWscKoil BOAWHE: CPEJHET0 M BepDXHETo JIeBOHA, HUGK-
Hero kKapOoHA, cpefHero W BepXHero KapGoHa M HIJKHEN JacTH ‘paspesa IepPMH.

PacemarpuBaeMble JlaHHEE IPEACTABICHE Pe3yldpTaTAMH CHeKTPOCKONMYECKHX
onpefienenni konnentpanmit Ti, Zr, Ga, Be, Cr, V, Ni, Pb, Cu, Mn, Ba n Sr. Hos-
HeHTPAlNN 3JIeMeHTOB ompefenanncs B GopospoBmx mpofax (mamma Goposmsr 1 M),
orofpaHEHIX 10 paspesaM NEPCYNCICHHLIX BEINe TOJMIN N3 KepHa OYpOBHX CKBa-
JKUH U ecTeCTBeHHEX oOHaykeHmil. Bo Bcex cayvasx pas onpoboBaEms BHOWpaINCh
IJIACTH TANHICTHX IOPOJ — ApPTIIINTOB, pee aJeBPUOTHCTHX apTIJINTOB H eIe
pesie TIANHNCTHX AaJeBpOJUTOB.

Koamueerso npo6, XapakTepHsylOIMX KaKABIl 13 H3YYeHHBIX 0CAJOYHEIX
KOMIIIEKCOB, cocraBiafser oxodo 400.

Cpejine- n BepxuegeBoHckne ornoxenua TeHnscroil Buaguabl

B cocraBe oTiozkeHHil cpefEero m BepXHETO [eBOHA, PA3BHTHIX HA TePPHTOPHH
Tennsckoll BUagWHB, npeoOJagal0T KOHTIOMEpaThl, TPaBeINThl, KBapH-HOJeBO-
mmaToBbie HBC"‘I&BHK]{, KOTO])H)LI TNOAYNHEeHb anenpomrsu hid aprnmm'm. HOpO,U.I:I
OKpalleHsl B KpacHHIl, pO30BHIi, PEAKO B CBETI0O-Cephiil IBeT.

PesynbTaTsl craTHCTHYECKOH 00paGoTHM JAHHHLIX O KOENEHTPANHAX XHMHYe-
CRHX BJIEMEHTOB B apriiIATAX BTOT0 KOMIUIEKCA OCAJ0UHEIX TOPOJ NpefcTaBIeHs
B ofo6mensoM Bue Ha puc. 17, rje kpyraMu 0608HAYEHBI ACCONWALAN BIEMEHTOB.
Passmepil Kpyros Io BepPTHRAJM NPONOPIHOHAIBEE KOJANYECTBY ACCONMHPYIONIAXCH
9JIeMEeHTOB. CT]JEI!KaMH IIoKasaHa Nocae0BaTeIbHOCTE BXOMKIeHHA 9JEMEeHTOB B ac-
CONMAIMI PA3HHIX HOpPAAKOB. B ropmsonTanbHHX pAJaX cXeMbl YKa3aHE: B pPAXY
I — xuMmYecKHe DJeMeHTRI, paclojl0;ReHHkbe B I0CAe/J0BaTeIbEOCTH (CeBa HANPaso),
0TBeYawINeil BO3PACTAHMI0 HX TeoXHMHYeckoil mompmmuocTn; B papy II — acco-
NHAEN IepBOTO HOPAAKA (rpyInEl S7TeMeHTOB, ofbeHHAeMBIX BHCOKHMH IOJOMKH-
TeJBHBIMI 3HAYCHHAMH Koa(QQHINEATOB KOppeIAnAN OepBoTO HOpPANKa); B pPAy
III — accommanun Broporo mopaaka (ofo0nienHBe TPYNNLl BIEMEHTOB, 00beHHAL-
MBIX T0J10;KHTeNbHEME Kod(PQUIueRTaMH Koppeasnul BTOPOTO HOPSAAKA); B ALY
IV — acconmanmm Tperhero mopsAaka (rpynnil 5iIeMeHTOB, 00HeHEAEMEX IOJI0MKH-
TeNBHEIME KoaduimenTaMn Koppelsnnn TpeThero nopAaka); B pagy V — acconna-
A YeTBEPTOro- MOpAAKA (IPYIIBL SIEMEHTOB, 00BEIMHEAEMBIX BHICOKNMI MOJIOKH-~
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 TeNBHEIMI 3HATCHAAME KoapdHmuenTop KOppeAANHR YeTBEPTOro MOPAJKA), B pAAY
- VI — acconmanun IATOTO NOPAAKA. AcConMammm IIeCTOro, CefbMOro m Gojee BL-
. COKHX NOPAIKOB IyOAAPYIOT KAPTHHY ACCONEANMIE TPeJBITYIIX N0PAKOB I I0ATOMY

Ha PHCYHKe He NOKABAHEL

CrpenkaMu, COeINHEAIOMUME DAL, NToKkasago: pagu I n II — saements, o0neqn-
HACMEE B accomuanym mepsoro mopspka; II m IIT — oTpenbHEe DIEMEHTEl I WX
ACCOIUAINE TEPBOTO HMOpAAKA, BXOAAINE B COCTAB ACCONMAIMI BTOPOTO MOpAMKa;
IIT m IV — saeMenTH M acconmanuy BTOPOro HOpAAKa, BXOJAMAIINE B COCTAB acco-
nuanmii TpeThero nopaaxa; IV m V — sieMeETH H HX aCCONHAINA TPETHEr0 MOPAKA,
BXOJAIINE B COCTaB accommanuii werseproro mopAfka; V m VI — sjeMeBTH H HX
acconHanNy YeTBePTOro MOpPAAKA, BXoAAlIEe B COCTAB acCONUAIMIT NATOTO MOPAMAKa,
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Puc. 17. PaAx DoABIKHOCTH M acCOlHANHHE XHMUYECKAX SJeMeHTOB
B aprHIIATAX CPeHero M BepXHEro JIeBOHA.

B rampmom ms pagos II—II, IIT—III & 7. x. yBeaHdeHHe PACCTOAHIIA MeKLY
Kpyramu, 000SHAYAIONIMA ACCOIMAINN ¥ OTAEJLHEIE BIEMEHTH, OTpaskaer cyme-
CTBOBAHUE MEMKy STHMH acCONUANNAME OTPHIATEJBHHIX KOPPeJSIHOHHHIX CBA3ei
(Tak, KayKOHH W3 UYIeHOB accOIUAINy, 3aHUMAalmlell KpailHee JieBoe IOJIOKEHNe
B Kaji/loM PAAY, OTAeNeH OT KajkJoro WieHa acColHallny, 3aHAMAIOMmeil B 5ToM pARY
KpaiiHee mpaBoe MTOJOKeHHEe, OTPHIATEAbHEIMH KOpPPeJAIAAME).

Kaxk BuiHO H3 PHCYHKA, B H3YYeHHHX IOPOJIaX MONOANATEABHEIMA KOP PeIANNOH-
HEIMH CBA3AMH IEpPBOTO MOPAAKA OOBENHHAKNTCA B e[HHYI0 ACCONHAIAIO BIEMEHTH,
Xapaxrepusylomuecs 38fech caaloll OTHOCHATeNBHON NOABIKHOCTEHIO (3aHMMAIOMIHE
IeByi1o "acth paga noppmmEoctn) — Ti, Cr, V. K anemenraM 9T0# acconpamyn TpH-
mukator Ni, Cu, Mn, Be, ofpasymoniue ¢ HEMHA IOJQKHTeNbHEE KOPPEIAIHN BTO-
POro H TpeThEeIo HOPAJKOB,

Orpenpayoo, 060co0JeHHYI0 OT BCeX YHOMAHYTHX BEHIIIC DJIEMEHTOB TPYINY
CJIaral0T TeCHO CBA3aHHEEE Me;kny coboii Ba m Sr, a Taxoxe Pb, Zr m Ga, obpasy-
J0IHe ¢ STHMH JIBYMA BJeMEHTAMH KOPPEIANHOHHEE CBA3H TPETHETO H UeTBEPTOrO
LOPAJIKOB.
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Conocrapias WONyYeHHES [AHHEE ¢ PacCMOTPEHHBIME BBIIE DTATOHHBIMIT
XapaKTepuCTHRAMH IMIMHHCTHIX o0pazoBaHmii, HAKAIUTHBABIINXCA B PAIAYHEIX
KIMMATHYECKHX, TeKTOHMYECKHX N (anmalbHHX 00CTAHOBKAX, OPHXOINM K CIeJy-
omuM BeBofaM 00 ycaopmAx (GopMUpOBAHMA APTIIJMTOB CPEJHEr0 M BepXHETro
JleBOHA,

F'mgpoXUMHUYeCKHEe YyCAOBHA CPEeAH ceANMEHTAINNH.
B mayuyemnnix mopopmax Ba xapakTepHayercs BRICOKOH OTHOCHTEIBHOH HOJBITK-
HOCTRIO W o0pasyeT HOJOKATEIBHYI0 KOPPEIANHOHHYIO CBA3H ¢ JeTKOHOIBH/KHEIM
Sr. Ilofo6Hoe moBegenme Gapua yKa3sBaeT Ha HH3KOE cofiepikamme cyianpaTHOTO
10HA B BojaX GacceifHoB cpejlHero I BePXHEro JeBOHA M, CIeJOBATENLHO, HA IPECHO-
BOJXHHI XapakTep 9THX OacceiiHos. 4

TexToEHYIEeCKHe H KIHMATHUYEeCKHEe ycJaoBHiA. Acco-
UUAINN XAMAYeCKHX JJEMeHTOB, YCTAHOBJCHHHE B aPTHIIHTAX CpeAHEro H Bepx-
HEro fepoHa, IMOYTH He OTIANYAITCA OT ATAJOHHBIX acCOMMAINIT, XapaKTepPHBIX Jf
IIRHACTHIX OTA0KeHT, GOPMUPOBABIIAXCA B YCAOBHAX apHAHOrO KJINMATA M PE3KO
pacunenenHoro peabeda obmacth nuranuA. Hak o B 9THX 0TH0/KeHHAX, B paccMaTpH-
BaeMEIX HOPOAax B eJHHYN Tpynny o0hefHHAITCA BJIEMeHTH, oboramapiiue oc-
HOBHHIe H yJAbTpaocHOBHEE mopopsr — Ti, Cr, V, Ni, Cu, Mn. O6ocobaenayw rpynny
CJIaTal0T 9JIEMEHTH, - IPEeHMYIIeCTBeHHO oforamaipouiue KHCIabe lopoipt, — Zr,
-Pb, Ba, Sr. Haprany cXofcrsa ¢ STAJOHHEIMH ACCONUMANMAME HADYIIAET TOJXBKO
OIHE daeMeHT — Be, npHcoegMuAONMdcA B apruaanTax aesona k Ti, Cr n gpyrmy
9JleMeHTaM OCHOBHHIX TIOPOJI.

ITpoBenerHOe COMOCTABICHNE 3ACTAB/IACT HPEANOJATATh, YTO IIHHACTHE 00paso-
BaHHA Cpe/lHEero M BepXHero JeBOHA Ha TeppHTOPHM ceBepHOil yactn TeHuwackoi
Jenpeccuit (popMHPOBANIECE B YCIOBHAX Pe3ko pacwieHeHHOT0 peabeda BogocbopHOi
IJIOmMaAN M KIAMara, GNHsKOro K apHAHOMY.

Hwxaexamennoyroapusie orinokennsa Tennzckoii BoagnHb

HmxaekaMeHHOYTONBHEE OTIOMeHHA HA Teppuropnud TeHH3CKol BOagnHE
upejcTaBIeHbl M3BECTHAKAMA, TIMINHACTHIMH N3BECTHAKAMH, ApriIIHTAMN, TJIHHI-
CTHIMH AJIEBPOJIHTAMHE, peke — MeJIKO- M CpegHe3epHHCTHIMI IecHaHHkaMu. Llser
TOpOf Cepulif, YepHEIi, B3eJeH0BATO-CEephIl.

i Pesynsrata obpaborkm Ha 9BM JaHHEIX 0 KOHHEHTPALMAX XUMHYECKHX AHJie-
MeHTOB B aprIUINTAX HIDKHEro KapOoHA, pasBHTHIX Ha lore TeHHsckoil fempeccim,
B 00o00menHOM BHJie HpefcTaBleHl Ha pmuc. 18.

Kax BUgHO H3 PHCYHKA, B HA3BAHHBIX APTIJLIATAX MOJOKUTEILHLIME KOppes-
IUMOHHBIMHM CBA3AMH oepsoro H BTOpOI‘O HOpﬂnI{OB 06‘59,11“3}110'1'53 B eIHHYI0 accolHa-
IMI0 BJIEMEeHTHI, XapaKTepPHaYION(Hecs sfech caafoil OTHOCHTENALHON MOABHMKHOCTHIO:
Ti, Be, Zr, Ga, V, Cr. K aaeMeHTaM 5T0# accOmHAIMA NPUMBIKAIT 006pasyouige
¢ HUMH HOJXO/KATENABHHEE KOPPEJANHH TPETHEro H YeTBEpTOro NOpPAAKOB n Godee
MOJIBURHEIC IO cpaBHeHHI0 ¢ HaMA Ba, Pb n Ni. Co BceMn mepednc/IeHHBIME 3J1eMeH-
TaMi ofpa3yeT NOJ0KATeJbHEE KOPpPeIANHOHHLIE CBA3H HATOTO HopAfkKa Oomee
NO/IBIVKHASA 110 CPABHEHHWIO C HHMH MeJib.

Otpensayo, 060c00IeEAY0 OT BCeX YIOMAHYTHIX BhIMIe 3J6MEHTOB aCCOLHAIHIO
cIaraloT XapaKTepH3YIOMEecA MAKCHMAJILHOH MOJBHAKHOCTEI) I CBA3AHHEE MEKIY
cofoll OMOKATEALHOM KOppeIAnHeil YeTBepTOro mopAmka Sr u Mn.

PeaynpTaTH cTATHCTHYECKOH 00paboTRI IeoXNMMUMECKIX JAaHHBX, XapakTepusy-
IOMEX APTIJIIHTEL HIGKHero kapOoHa, pasBuTHe B Ipeflejax cepepHoi uacthn Temus-
CKOif ZempeccHH, MpeAcTaBiaeHsl Ha pHe. 19. 3aech MOMOKUTEIBHLIME KOPpeaAnHAMI
NepBoro W BTOPOTO MOPAAKOB obbepumasiorea crabononsmxuse Ti, Be, Zr, Ga, V.
K aruM sirementaM nmpucoepnaserca Pb, a raxie npUMHIKaeT IpYIIIa, HpefcTaBIeH-
Bas Cr, Ni, Cu. Hakoner co BceMn IepeTHCICHHEEIME SIeMeHTaMn 00pa3yer moJoKn-
TeapHEe Koa(HIenTH KoppeiAnna natoro mopsgka Ba. Mn m Sr xapakrepmay-
0TCA MAKCHMANBHOM 10 CPABHEHHIO CO BCEMH YIIOMSHYTHMH HJIEMEHTAMN [OJBHK-
HOCTE) B oOpasyior obGocoGieHEYI0 accoNMALHIO.

COHOCT&B]’TB IIPIIBG,E(BHHHE BRIIE JaHHLIe ¢ 9TAJOHHBIMHU I'eOXHMAYECKHMHA Xapak-
TePHCTHKAMN, MOKHO IPHATH K CHEAYOIUM BEBoJAaM 00 yeaoBmax (opMupoBaHim
TIHHHACTBIX llOpO,lI HU/KHEIro Kapﬁona.
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T'mapoXuMHYeCcKHNe YCAOBHA CPefAl CeJAHMEeHTAI NI
[Ipn gopMupoBanin HAKHEKAMEHHOYTONBELX MIMHACTHIX Topoj wora Temmackoit
enpecenit Ba XapaktépHaoBajcA CPABHATENBHO HABKON OTHOCHTENLHON MOJABH:K-
0CTBI0. 3[ech 0H oTXOOHT K caafomoppmkEsM Komunomentam (Ti, Be, Zr m ap.),
pfpasya ¢ HUMIL NOJORUTEIbALE KOPpeIANHoHNLNe CBA3H. ST COXpaHAET B paccMo-
TPEHHBIX MOPOJAaX BBICOKYI NOABH/KHOCTH. CymecTBeHHOe CHIUKeHHE MOJBIKHOCTH
- Ba nmo cpaBHEeHIO ¢O ST 3acTaBIAeT NpeANoNaraTh HATHIHe 3HATHTEIBHOTO cyabdar-
- HOTO 3apamenus Boj Oacceiinon cepmmentannm B aToM paiione Temusckoll BoajmaEl
. M NpUBOJNT K NPEANOJIOMKeHNI0 0 MOPCKOM peskuMe STHX GacceiiHoB.

§ B HIDKHeKaMEeHHOYTOJBHKIX aprmuTax cesepa Temnackoii genpeccnn Ba raxiie

!
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Puc. 18. PAq NOABHKHOCTH M ACCONHANAHA 3JeMEHTOB B aprHJJIHTAX
HU/KHEro kapGona (ouas gacTh TeHM3CKOM JiempeccHn).

K rpynne caadomo/BIGKHEIX KoMIOBeHTOB, OJHaK0 B OTAHYHE OT apTHAJIUTOB HILHK-
#ero kapOoHa, pasBUTHIX B HpeJeNax IHKHOI YacTH M3yYeHHOrO pPermoHa, B 3THX
nopojax csAsk Ba co caaGono/(BHKEEIME KOMIOHEHTAMA BEIpaskeHa ropasgo crabee
M BHABAAETCA TONBKO HA YPOBAC KOPPENANNI BRICOKHX HopaAgkoB. Oramaercs
TaKKe H 1oxoikenne Ba B pagy nopgpmwkHoeTH: Ha 1ore 910T 9iIeMeHT 3aHHMAET B HeM
cené.uoe cJeBa MeCTO, a Ha CeBepe JeCATOe, NpHONIGKAACH K JerKOHOABIGKEEM Mn
m Srt. >

Bcee aT0 sacraBjifer MpeIoraraTs, 9T0 Opi DOCTYIIEHHH B 0acCeilHbl ceuMeH-
TAIlIK KAKaA-TO 9acTh 0T 00meit Macchl Ba He Bhinajiaga B popme cyabdaros o coxpa-
HAJACH B pacTBOpax ® uro cyabdarHoe sapazkeHue Boy OacceilHOB ceNMCHTAIHR
610 menoaasM. [loo0Has cATyamus MOrIa BO3HIKHYTH B Ipejeldax MelKOoBOHKX
30H Mopckoro OacceiiHa, IPMMBIKABIINX K GeperoBoil JHMHENHM, T. €. B Ipeflelax 30H
YACTHYHOTO paabaBlIeHNA MOPCKUX BOJ, HPECHRIMH, IOCTYHIABIIMMH € KOHTHHEHTA.

TeRTOHHYeCKHEe H KIDMaTHEYecKHe ycanoswmda. Pag
OTHOCHTEALHOII IOABIAKHOCTIL HICMEHTOB, YCTAHOBJICHHLIH /I TIMHICTHX 06pas3oBa-
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oIl HAKHero KapOoHa, pasBHTHX Ha iore TeEH3CKOIl JEIPECCHH, MPAKTHIGCKN He
OTIMYAETCA OT HTAJIOHHOTO PANA, XaPAKTEPHOrO A TIMHHCTHX oOpasosaumi, Gop-
MHPOBABUINXCA B YCIOBHAX INIYO0KOro XMMHYECKOT'0 BHIBETPUBAHHA IOPOJ 0DIacTH
mnrarns, OJHOBPEMEHHO ¢ BTHM B M3YYeHHLX aprIULINTAX ACCOMHAIIMN XIMIYeCKIX
9JIEMENTOB KOPEeHHHM 00pasoM OTINYAlTCA OT 9TANOHHKIX ACCOMMAIMI, Xapakrep-
HHIX I8 TJHH, (OpMAPOBABIIAXCA B YCJAOBHAX MeXaHWYeCKOTO BEIBETPHBAHIA 00-
JacTH murannA (oforamatonine ocHosHEe Mopoiul Ti, V, Cr, Ni obsexnaens ajgecs
¢ OTXOAANAMH K KHCamM nopogam Be, Pb m Zr; Mn o6sepunserca co Sr u T. 7).

Bee 870 CBHAETEALCTBYET 00 YCI0BHAX TOCIOACTEA IPOLECCOB ITyOHOKOro XMMI-
9eCKOTO BHBETPHBAHNA MOPoJ 00JacTH THTAHAA Ha Iore TemnacKoil Jenpecens B pac-
cMarpuBaeMyio anoxy. B cBoo ogepens rayGokoe XmMmdecKoe BHBeTPHBaHUE yKa-

5 B e e N Pl G N e e = B T MR fr
1

..00. O Q Q O O L

m O . ( ) ﬁL

J'V j ® p

V . O . O

S

Pruc. 19. Panx mogBWKHOCTA W ACCONHANHE DJIEMEHTOB B aAPriULIATAX
HI/KHETo KapOoHa (ceBepHas uwacTh TeHmackoil mempeccmu).

3HBaeT Ha OJM3KHE K TYMITHOMY KJINMAT H HOJXOTHI, OAH3KMII K PABHNAHOMY peabed
BoocOGOpHOI TLIOMAMH.

PAX 0THOCHTEILHOI HNOABIMKHOCTH 21eMEHTOB, XapaKTePHHI JiIA HIKHeKaMeH-
HOYTOJLHEX apriUIATOB ceBepHoil dactn TeHH3cKoH [iempeccHH, TAK/Ke BO MHOTOM
COBIAJAET C OTANONHLIM PAJOM, OTPAMKAIIHEM YCIOBHA TIYGOKOTO XHMIYECKOTO
BHBeTpHBAHEA. [IpakTHYecKN KapTHHY CX0[CTBA HAPYIIAIOT TOJLKO TPH IeMeHTa —
OTHOCHTEJBHO CTa00MOIBI/KHEIN B YCIOBHAX IAYOOKOT0 XMMITECKOT0 BEIBETPHBAHMA
Cr TecHo cBfA3aH 8/iech ¢ Gomee moppmkaeME Ni 1 Cu. MoKHO IpejinonosuTh, 910
mofofHOE MOBEeHe 3THX TPEX BIIEeMEHTOB 0TPAKAeT YaCTHYHOE COXPAaHeHHe B May-
YEeHHHX 0CAJiKaX HeKOTOPHIX acCOMUAIMii, CBOHCTBEHHLIX 5H/IOICHHEIM MaTepPHHCKIM
obpasosanuam (Cr, Ni u Cu oTHOCATCA K TPYIIe 9IeMEHTOB, HOBEIIAKMNX KOHIEH-
Tpalun B pALY TPAHUTOMIE — 0asuTh), H, CIEOBATENBHO, YKASHBACT HA HENOIHOE
XUMHAYECKOE Pa3joykeHNe MHHEPAN0B, CJATaBIIMX IOPOALl 00JAacTH NNTAHWA.

Bee a1i fapmbie NPUBOJAT K BEBOIY 0 TOM, 4T0 Ha cesepe TeHHscKoil menpeccun
B DII0XY HAKOIUIEHNA 0CA/KOB HIDKHEro KapGoHa HapAay ¢ XHMHYecKoH JeHyjanuei
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YacTHIYHO HPOHBJIHJHICI: JAeHyjanuda MeXaHH4vecras. B CBOIO ouepenb aTO MOTJIO GHTI)
0o0yCaoBICHO HE WEATLHO MOJOrHM, a ciaabopactieHeHHBIM peabedoM MecTHOCTH,
OKpy/RaBimeil OacceiiH ceMMeHTAIHIL,

Cpegre- u BepxHeKaMEHHOYIOJIbHBIE OTI0MKEHNA
Tennackoii Bnagussl (BIAZMMHPOBCKAA CBHTA)

Oriiosennsa BIAJAUMAPOBCKOIT cBuTH TeHN3cKkoil BUaJWHLL IpefcTaBIeHbLl MOTH
MHEKTOBLIMI KOHIJIOMEpAaTaMi, TpaBelATaMd, NecUYaHUKaMM, aPTIWLINTAME I ajleBpo”
auramu. I[Ber mopoj KpacHsIi, posoBHIi, pejke CepHil M 3eJeHOBATO-CEPHIl.

PeayabTaThl OIEHKH Psijia MOABIGKHOCTH B aCCOLMMANMIL DIeMEHTOB B aprillIHTax
BIA/(MMHPOBCKOIL CBATH HpuBefieHsl Ha puc. 20. B aruX mopogax HOJO/KUTENBHOM

] (S BB i RS IR s Y o e R £ L R

N

i

v

vi

Pme. 20. PaAj moABMKHOCTH M acCOMHAIUN HJIEeMEHTOB B aprEIIATAX
__SpgAuero u BepXHero KapOoHa (BJAJMMEPOBCKOI CBHTHI).

KOPpeANIoHEOM CBASEI0 NepBoro NopAnka oosegunsoTea Sr m Ba, a tarxe Be u
Pbh. Hapagy c¢ oTHMH rpyiaMi BHIeIAITCA ACCONHAINH DIEMEHTOB, CBASAHHKIX
HONOKATeNBHEIMI KoohduineaTaMn Koppesuun sroporo nmopsaaka: Ti—Zr—Ga—V
1 Cr—Ni—Mn. KoohpumumenThl Koppeaanun TpeThero, 9eTBepToro M MATOro Hopsaji-
KoB ofycaosausaioT nupucoeguresne Cr, Ni #1 Mn & Sr u Ba, Be n Pb & Zr, Ti,
Ga m V. K nocmegHimM U3 HepedncJeHHEIX 3JIeMeHTOB mpuMuKaer Tarike Cu.
YKasaHHEE Te0XUMHYECKIe 0COGEHHOCTI MO3BOJAKT MPHITTI K CJIefyIONIM BL-
BofaM o6 yeaoBuAX (OPMEPOBAHIS TIMHACTEIX 0TI0/KeHITI BIaIMIPOBCKOIL CBUTH.
I'mgppoxXxmMHYECKHEe YCIOBHA CpPefAH CeAMMeHTAaI U
Iosenenne Ba, KoTophlil, Kak BUAHO H3 prc. 20, XapaKTepPH3YeTCA BHCOKOIL OB~
HOCTBK) M TeCHO CBA3aH co Sr, yKaswBaeT Ha IPeCHOBOJHEIT Xapakrep OGacceitHos,
B IIpejesax KOTOPHX HAKAIIABAIACH OTIOMEHUA BJIAJMMIPOBCKOI CBITEHL
TexromngecKUe I KIUMaTHYecKkne ycaonua Ilonomo-
FKEHITI0 IeCTH N3 JBeHAJANATH maydennnx axementos (Ti, Zr, Ga, V, Sr u Ba) B pagy
TOBHAKHOCTH H B ACCONMAINAX M3YICHHbIC aPrIUIINTEH BeChbMa CXOAHEL ¢ HTAaJOHHEIMIT
THIAME TAHAACTEX o0pasoBanmii, opMUPOBABIINXCA B YCIOBHAX IIyDOROTO XHMIL_
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YeCKOT0 BEIBETPHBAHUA. ITO 0GCTOATENLCTBO YKA3HBAET HA CYIMIECTBOBAHNE TpPOIEc~
COB XIMHYECKOTO DAasiIO/EeHHA [opoj ofJacTi NUTAHNA B dHOXY (OpPMEPOBAHMA
BIAJHMHPOBCKOIl CBHTHI.

OpHEaKO OJHOBPEMEHHO C STHM B PACCMOTPEHHBIX IOPOjlaX HPHCYTCTBYIOT ACCO-
IUAIHA 3JTeMeHTOB, CXOJHBC ¢ ACCONMANNAMH DHAOTeHHHLX o0pasoBammii. CpasHu-
TeasHo ofocobaenusie rpynns 06pa3yior 3jech sIeMeHTH, 000ramaniue 0CHOBHLIE
nopopsl, — Cr, Ni m Mn, a Takse aJeMeHTE KHCABX nopon — Be u Pb, Yacrinunoe
COXpaHeHHe B aPIiJIATAX BIAJNMIPOBCKON CBHTH ACCOIMAIMII BIEMEHTOB, CXOIHBIX
¢ TAKOBEIMA B MATePHMHCKAX MOPOJAX, VKa3hBaeT HA TO, 4TO MPOLECCHl XUMHIECKOTO
BEIBETPHBaAHHA B CpeJIHeM I BepxXHeM Rapﬁo&e YacTHYHO IIOlaBJAJNCH BHEIBETpHBA-
giem MexarmieckuM. [Tonobman ofcraHoBKA MOrJAa GHITH 00YCIOBIEHA OTHOCHTEALHO
CYXHM (TMepexofHBIM OT TYMHAHOIO K apHjiHOMY) KIHMATOM SIOXH ceANMeHTAINH W
OTHOCHTEJBbHO pacuJCHEHHLIM peﬂ]:EdJUM UGJI&CTH NUTAHNA. :
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Pac. 21. Paj DoABMRHOCTH M ACCONMANMA BJEMEHTOB B APLIIINTAaX
nepMm.

1
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Hlepmerne oraoxenna Temmsckoii Bragmasl

Hmwxnaa gacts paspesa HIDKHeil nepmu B mpepenax Tenmsckoil BOaimHbl clo-
#OeHA MeIKO3epPHHCTHIMH IecHaHHKAMH, AJEBPOJHTAMHM I aprIJLINTAMH, a TaKKe
uaBectHAKaMH, [lopojsl oKpamensl B cephlii, YepHEL, peske 3eJeHOBATO-CEpPHIl I[BET.

Kax Bajgmo us puc. 21, B aprmintax nepMit NoJ0KATEILHEIMA KO pPpeasniaMT
mepBOro mopsaKa 00BEeJUHAITCA CAAGONOABIKHLIE B YCIOBHAX [IYOOROr0 XIMIT-
YecKoro BhBeTpHBaHMA dieMents — Ti, Zr m Ga. K HEM mociaeoBaTeanno npicoe-
pussiorest Gonee noppmxueie Be, Cr, V, Ni, Pb u Cu. OGocobnennyw rpynny cia-
raior Mn m Tecmo cBA3aHHKe Memay coboit Sr u Ba.

B pesyanraTe comocTaBlIeHHA ¢ JTAJONHLIMH JIAHHKME YCTAHABIUBAIOTCH
caenyomue 0CoGPHHOCTH YCToBHIT (OPMHpPOBAHUA NEPMCKHX APCIULINTOB.

'mapoxuMmuyeckne YyCHOBHA CpPefb CeANMeHTALHH,
CyuecTBoBaHNe NONOKATEALHON KOPPeAANNOHHOI cBA3N Me/KIY Sr u Ba n Beicokas
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. HOABIGKHOCTH HOCTEHEr0 YKA3HBAl0T HA KOHTHHEHTAJAbHbIE YCIOBHA (OpPMUPOBAHNA
PACCMATPHBACMEIX APTHILINTOR. :

TeRToEHYecKHe H KANMaTHYecKHe ycaxosmsa Pac-
HpefieIenne JeMeHTOB 110 ACCONMHALMAM M B PAXY OTHOCHTeILHON MHOMBHAKHOCTH
B apIIJUIATAX MePMH IPAKTHYeCKA He OTIITIACTCA OT DTAJOHHLIX THIOB paciupeseixe-
HHH 3JIeMeNTOB, XapakTepHHIX [JiA [IMHHCTHIX MOpod, (OpMHPOBABIINXCA B yCIO-
BIAX TAY00KOr0 XMMHYECKOTO BHBETPHBAHEA IOPOJ o6JacTi MHTAHMA. DTO CBHfe-
TeALCTBYeT 0 caafopacuieneHHOM peabefe BoZoCOOPHOI IIOMAAE M TYMIIHOM
RIMare SH0XH (JOPMUPOBAHIS HIZKHEIEPMCKUX OTI0KeHMIL.

Taxmm ofpasoM, Ha OCHOBAHII HEKOTOPHX TIGOXHMHYCCKHX JaHHBIX yCTaHa-
BIMBAIOTCA CJeAyIlHe ocoOeHHOCTH Hadeoreorpadmieckoin obcraHoBRE dopmupo-
BAHNA M3YYEHHHIX OCAJOYHBIX KoMiLlercoB. [ammiicrele o6pasoBaHHWA CpejHero i
BepXHero jieoHa (GopMHpOBAJMCH B Ipefelax MPecHOBOAHBIX OacceiimoB, B yciao-
- BHAX Pe3Kko pacwieHeHHOro penneda BojocOopHOil miomazan (W, CIeL0OBaTENBHO,
AKTHBHOI'O TERTOHHICCKOTO pesKHMa) M KIAMara, OJAM3KOro K apHIHOMY.

_ Oruomenna mmkEero KapOoma HARAINIABAIICE B Ipe/eaax MOpCcKoro Gac-
ceitHa, mpHOpeskHAsA 30HA KOTOPOro pacmoliaraiach Ha cesepe puagnuii. Pensed
BoocHOpPHOI ITOIA/IM B 5T0 BpeMs O OTHOCHTENBHO IOJOTTMy 4 KINMaT — ry-
MHZTHEIM.

[nmmamersle nopoast BIAZEMHPOBCKON ¢BUTH (opMuUpOBATINCE B KOHTHHEHTAIb-
HbIX TpecHOBORHEIX Gacceiimax. Pemped) Tepputopiil, ORpy/KaBOIHX 2TH DacceiHsl,
GHT OTHOCHTEIBHO DACYNEHCHHEIM, a KIMMAT HIIOXIT CeMMEHTAI{MI — [1epeXofHEIM
OT apiHOro K TYMHIHOMY.

Ocagrn HIKHEeI 9acTH paspe3da NepMH HAKAILINBAJANCH B HpPe/lesaax ITPecHOBO/-
HuX GacceliHoB B ycaoBaax moxororo pexaseda oGnacreil muranns i GIM3KOTO K Ty-
MHTHOMY KIHUMATA.

BuIBOE, MoJyvYeHHBle HAa OCHOBAHMHI TeOXNMHYCCKHX HCCAS[A0BAHHIM, XOpOIIO
COTIACYIOTCA ¢ PesyibTaTaMm O0IINX TeOMOTHIeCKUX M IAJEOHTOMOIHIeCKUX Habmo-
pennii, Tax, mo pagasm H. B. Jlurtenmosuu [190], oTao:kemns fgeBoHA HA cepepe
Temnacrofi Boagunsl gopMupoBaimich B YCIOBHAX TPaHCIPECCHH M HOCAEXYIOmeit
perpeccun Mopckoro OacceifHa, HACTYIABIIEro ¢ I0Ta HA PACCMATPHBAEMYIO TepPPHTO-
piio. Bo Bpema (opMupoBaHia 0TI0KEHNIT BIATUMIPOBCKOM CBHTH H B HIGKHEIOPM-
CKoe Bpem# B mpefieraX TeHN3CKOH BIAJMHLI CYNIECTBOBAIH OONINPHEIE MPeCHOBOJ-
Hhle GacceilHb.

Kax Bujigo, BeBo/ibt 06 yeaoBHAX opMOpPOBAHNA TUINMHHCTHX OTIOAGHHIT, M0IY-
YeHHHE HA OCHOBAHMN TI'eOXNMIYECKAX [aHHEIX, He MPOTHBOPEYAT peayabraTasm 00-
IAX reoJormyeckux HaGMOMeHN 0 BO MHOTOM JONOJHAIOT HX.

BEKOHOMEPHOCTH pacnopenejieEuA MAJdbIX JJIEMEeHTOB B TIJIHHHCTHIX
00pa3oBaHAAX HAXOAATCA B TECHON CBA3H CO CIOKHEIM KOMILIEKCOM
reoJiOTHYECKNX H TeOXMMHTECKHX INPOIeccoB, o0ycaoBamBaommx ¢op-
MHpOBaHWE 0cagKoB. THIE PAKOB MOJBHKHOCTH M acCOMUALNIT 9THX 3Je-
MEHTOB 3aBHCAT He TOJBKO OT merporpadmueckoro cocrasa, HO B 0T da-
OUATBHEIX, TEKTOHMYECKAX, KINMATHYeCKAX H JAPYIEX YCaoBHE (opmm-
pPOBaHHEA O0CA[0YHHIX 00PA3OBAHHN W ABIAITCA BEIYIAMH TeoXHMHTE-
CEKMMH MHIHKaTOpaMu OGCTB.HOBHH CelMMeHToreHesa.

ITpumenenne KOppeNAUMOHHOTO CTATHCTHYECKOrO AaHAIN3a TO03BO-
JIAeT BHMHCIATH KOJAHYECTBEHHEIE XapaKTePHCTHKH PAOB IMOIBHKHOCTH
n accomuanmii amementoB. [lyrem ofpaGorkun ma 9BM cBemennii 0 KoH-
NEeHTPAnEAX HTHX DIEMEHTOB B TIHHHCTHX 00pasoBaHHAX Pa3IHYHOTO
TeéHe3Hca onpenenenm OTAallOHHEIE THIIBI accormauuﬁ | pAIoB OOIBAMK-
HOCTH, XapaKTepHaylIue pasaudnsie Puanko-reorpaduueckue obcra-
HOBKH ceuMentamun. ComocraBienne reoXMMHYeCKNX JAHHHIX 10 KOH-
er’l’EHM reoJiorH4ecKuM OG‘bQKTaM C BTHMH 3TaJOHHLIMH THIAMH MO3BO-
JAEeT ¢ BLICOKOM CTeNEenbI0 TOYHOCTH BHIABIATH TeKTOHHYeCKHe, KAUMaTH-
geckne ¥ ganuasbEbe Yea0BHA GOPMAPOBAHNS IJIHH U TIHHACTHIX MOPOJI.

10*



TIABA VII

GAYHUCTUYECKHE OCOBEHHOCTH TI'JIMHMCTBIX IOPOJT

1. 3BHAYEHUE IAJEOHTOJOI'MYECKHX l[AI:fHIJIX
JUIA ONPEJEJIEHHA YCIOBHN OBPA3OBAHNA I'IMHUCTBIX OCATKOB

SHaueHne MAXEOHTONOTAYECKUX MAHHBIX IS ONpPEIeIeHHsT YCIOBMil
ofpazoBaHms 0CAJKOB 0OIENPHAHAHO W B TOIl HIH WHOI CTRIEHH OCBe-
maercAa B M000M PYKOBOACTBE 0 H3YICHHIO OCATOIHBIX IOPOJ, (armit
u naixeoreorpadun. OxEaro ais yCTan 0BIeH IS danmanbHBIX TAIOB TJHH
AJeOHTONOTHIECKHE JIAHHKE eme Maxo ACIoNbayioTes. OCHOBHEIMMA 1MpH-
YUHAMI ATOT0 ABIAKTCH HEZOCTATOYHOCTH s3HaHuii 00 opramusMmax, Ha-
CeNABMNX TJIMHUCTEIE WL, VCIOBAAX HX O0HTAHUA W 3aXOPOHEHHSA,
a TaK#e II0Xafg COXPAHHOCTH CKEJeTHHIX OCTATKOB BO MHOTHX TIJIMHH-
CTHIX TOJNIAX.

Jlanabie o cpege o0uTaHHA W HACEIEHHH
COBPEMEHHBIX MOPCKHX TJIHHHCTBIX OCAJKOB

OueBHIHO, UTO IPEs ke YeM PaccMarpuBaTh HAJCOHTOOTHUECKEE 0CO-
GeHHOCTH PasInYALX amHaIbHEIX THIOB TIHH, CJIEIYeT COCTABATH IpPefi-
cTaBlenne o cpeje oOUTAHMSA 1 HACOISHIH COBPEMEHHBIX IIHHICTEX 0Ca/l-
kKoB. Hax masecTHo, onnm 06pasylTcAa B CAMEIX PasiMYHEIX 00CTAHOBKAX,
HO OCHOBHEIM YCJIOBHEM, ONpeeJasiOmnIM BO3MOKHOCTE UX HAKOILIGHHUS,
aApasgercs caalas MOJABHKHOCTH BOMHOIL cpejnl. JT0, B CBOK 0Yepe/b,
ompejielAerT Meablil KOMIVIeKC (akTopoB cpeisl oOMTAaHWs OPraHM3MOB,
HACeAAOMNX ININHUCTHE ocafku (cydeTpar, mumma, rasoBLlil pesKIM, MyT-
HOCTH), MHOTHE 0COOGHHOCTH CTPOSHHS TeJ JOHHHX OPTaHU3MOB, a TAKKe
YCIOBHA WX 3aXOPOHEHHS.

Ilnsg upnmMmepa BOo3LMeM COBpPEMEHHBIE MOPCKHEe WIE, IHOCKOJBKY
HCKONaeMble aHaJO0TH MX X0POIIO IPeJCTABICHE B OTI0/KeHHAX IeoJ0rm-
9eCKOr0 TIPONLIOro, 4 B JHTEPATYpe HMEeTcsi MOCTATOYHOE KOJIMIecTBO
HEOOXOIMMEIX JTaHHBIX.

ITpesne Beero caepyer OTMETHTH CHIABHYIO 00BOHEHHOCTE TIMHACTHIX
WI0B — BJIAKHOCTH MX B CPEJIHEM cocTaBiaser okomo 65% m mepemko
Boapacraer 70 86% . BrasuoeTs pyHTOB majiaer Bray06b OT MOBEPXHOCTH
ocajikos; Hambolee peskoe majenme orMmedaerca B BepxHux 20—30 cm
romoukn: or 60—73 no 43—40% , mocie yero manpHeiimasg YORID BIAMN-
nHoctn mpounexoant mexmenno [303]. He mckaodeno, uro ¢ pasnmumaMu
B INIOTHOCTH TPYHTA CBA3AHA IOJMEYEeHHAH OHOIOTaMH TeHIEHIMA K VK-
PYIHEHHI0 pakoBmH Yy riay0oko s3akpmBamomuxca neaemumon (Panope,
Mya, Schizothaerus), woropue npoHmKalT g0 raybmam 1 M or
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' mOBEPXHOCTH JIHA, TOTJA KAk GOJBIIHHCTBO [IBYCTBOPOK 00HMTaeT B BOpX-
. HEM CJ70e MJa, HACHINEHHOM BOJOil
- HKak ycramoBmeno MHOIEMH HCC/Ae0BATeIAMH, TOHKO3ePHUCTHE
 ocajkm Bcerga Gorave opranmYecKHM BEemECTBOM, UeM OCAIKH rpybGosep-
. HHCTOTO cOCTaBa. AKKYMyJANusA 0PraHmiIecKoro BelmecTBa B HIAX COMpo-
. BOJKJAETCA PA3BHTHEM OIPOMHHIX Macc Oawrepmii, mpoAyKTsl oOMeHa Ko-
TOPHIX BPEJTHEI 15 RUBOTHHX I CHMKAIT HX THCICHHOCTh. Tak, HAmpu-
~ Mep, manfoabIIag TycToTa mOCeJeHMIl mejemumox B sanmee Mau cBoii-
~ CTBEHHA TeM 0cajkaM, B KOTOPHX OPTaHMYeCKOe BEImEeCTBO COCTABISAET
~ 1,18—3% ; mm mmraorcs mmorme RoHHEE opraHmaMil. Ho mpm copepsxa-
- anm B ocagkre Gomee 3% oprammyecKoro BemecTBa TyCTOTa IOCeIeHHIT
TeNenuol pesko majaer. JTo o6BACHAETCA TeM, 9TO JINMMUTHDYIOMEMI
CTAHOBATCA TPOAYKTH PasiioRenns 0pranuvdeckoro BemecTsa, 3 KOTO-
* puix muorue tokcmunn [362]. Ilo faHHEIM MEKPOOHOTOroB, KOJHYECTBO
% Gaxtepuilt yBelmYHBaeTCA COOTBETCTBEHHO CTEHEHH DAa3I0KeHHA Opra-
 HNYeCKOTO BEIIeCTBA, a WHTeHCHMBHAA OakTepHanbHas eATeNBHOCTD
ABIAETCA NPHIMHOI Gonbmoro pacxofa akTHBHOro Kmeaopopa. Cpenm
TOKCHYECKUX BEmeCTB, NPOAYIMPYeMHX GaxTepmaMmur, o0WiBHA yrie-
KHCI0Ta, KOTOPafg MOKET CKOIJIATHCA B CAMBIX TIPH/IOHHBIX YacTAX U OKa-
3RIBAET CHJIBHOE AJOBHTOE JelicTBAe HA HEKOTOPHIX KHBOTHHX, CTONKWX
fake M0 OTHOMIEHAMIO K CepOBOJOPONY.

W3 npuseilenHBIX JanABIX BAHO, 9T0 MecTa 00HNTAHHS B 30HE OTI0Ke-
HHASA TIWHACTHX WIOB JIOCTATOYHO cHeNUMUYHE: OHH XapakTepHayloTcd
OUeHH MATKUM ¥ TONKHM TPYHTOM, HE BHOJHE HODMAJIBHBEIM (I Naske
AHOMANBHHM) TAa30BHIM Pe;KHMOM, 00MIHeM OPraHMYecKOro BemecTBa,
KOTOpOe ABISETCA OCHOBHEIM MCTOYHHKOM NUTAHWS A MHOTHX TNpej-
craBuTeseii GeHTOCA, HO NPM MHTEHCHBHOM HAKOIUIEHNN BHCTYIACT Kak
daxTop, JIuMuTHpyOmuii paasuTHe GenToca.

Benrocnoe wacemenme o0nMmO IOAPAasieAlT Ha [BAa KOMIJeKCa:
JRUBYIUe Ha MOBEPXHOCTH TpyHTa W B camMoM rpynTe. lasa ofosnavenns
3THX KOMIIEKCOB TPMMEHAIOT CJEAYIONHEe TePMHHLI: «oH(AayHa», «amm-
daynay WIM, eCAM YUYMTHBAKTCA HE TOIBKO ;KUBOTHLIE, HO H PacTeNus,
«IMONn0CY — JIIA MOBEPXHOCTH TPYHTA; (MHAyHA», WIHN dHA0OmOCH —
A caMoTo PPYHTA.

ITpm cpaprenmm KonmdecTBa DK3EMIUIAPOR ¥ 00MEr0 Beca HaceIeHNS,
HaXOJNMOTO0 Ha PasHHX THOAX TPyHTA (rpaBmii, mecox, mi), ruapodmomo-
| ramm yeramoBIeno, 4UTO MATKHE TOJY:KHIKUE WIL H BA3Kag TAWHA Me-
Hee OJIaronpUATHE JIIA JRABHH, 9eM HILI ¢ IPAMeCHI0 alleBpHTa I mecka,
|  Koropme ofmuno mimoTHO 3acenensl. (JTMeuaeTcs, 9TO MHOTHE TPYIIH
| JKUBOTHEIX He BCTPeYAlOTCS HA OYeHHh MATKHUX TPYHTAX U mx OGmomacca *
| ofbno mmska. Onmako Jamexo He BCErjla MOKHO YBEPEHHO TOBOPUTH

0 TOM, YTO dTO CBABAHO WMEHHO ¢ MEXaHHIECKHMH CBOICTBaMu cybcrpara

(mam ray6mHOIT, eclaM MATKHE WK PasBUTH B IIyOOKOBOAHEIX YACTAX),

Tak Kak GONBIIOe 3HAYERHe MMeeT asparua NPHJIOHHOTO CI0A, 1 GmoMacea

* buoMacca — KOJNMYECTBO BemecTBA B KUBHX OPraHN3MAX HA ONpPeleAeHHYI
TI0MAa/lh, BHPAKEHHOE B BECOBHIX efimAmmax (r/m2),
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OenToca yMEHBIIAeTCA TaM, rje c¢iaabda BepTHKAIbHAS DUPKYJIANHA BOJ
[126, 128].

HonmuecTBeHHEIe MaHHLIC O BHZOBOM cocTaBe (ayHsl BeCBMa CYIIe-
CTBEHHBL [JIf BRIABICHEA (PANUAJIbHEX PAa3IMuYdil TINHECTHX 0CAKOB.
Merogusa KonmuecTBeHHBIX HccaemoBaHmit upumenena [lerepcenom
B 1914 r. — mcmonk3oBaNCs HOYEPIATEND, 3aXBATHIBABIINI TPYHT G OIIpe-
JleTenHoil IIOMAIE MOPCKOT0 IHA, 3aTeM IPYHT NPOMEIBAIN U MONCYATHI-
Ball BCeX yRUBOTHEIX. PeayibTaTh MOICYeTA MOKAZRIBANNCH HA KBajparte
OIpefieleHHOT0 pasMepa, e maodpaskanuch Bce HalileHHBIE KUBOTHEIE
B COOTBETCTBUH C YMCIOM HalJeHHHX skaeMmiapoB. VMzobpaxennsa oH-
HEX Komiutekcos mo [lerepceny odens HATJIAHBI; OHU IPHBEIEHEl B IIN-
POKO uaBecTFHIX pyKosogcrBax [126, pme. 134—136; 236, pme. 137—
139]. I. B. Hanusrua 0co60 MOTYEPKHYI Ba/KHOCTH KOJMYIECTBEHHBIX
JAHHBIX JUISA BHIIEJNEHWsA KaK COBPeMeHHBIX, TaK M HCKOIAeMHIX c000-
MEeCTB, B COCTAB KOTOPHX BXONAT MHOTO 00mux Bujos. Tar, mampumep,
o pagusM Ilerepcena, B coofmecTBe opM ¢ HIHCTOTO [AHA Ha TIyOHHE
20—22 m Ooum maiimenst nememunonst A bra nitida (4) *, Azinus fle-
auosus (1), Nucula tenuis (1), Cyprina islandica (3), Corbula gibba (1),
opuypsr Amphiura filiformis (60), Ophioglypha (3), Mopckne exu Ee-
hinocordium cordatum (5) mw np. B coobmecrse hopMm raydmuEOro Hia
(rayonma 186 M) coBcem orcyrerByior Kpynusie Cyprina islandica, Koun-
YeCTBO MEJKHX MeJerumnof cuiabHo Boapacraer — Abra nitida (179),
Axinus flexuosus (20), Nucula tenuis (14), Leda (18), a umcienHOCTH
opuyp samerno cumkaercss — Amphiura filiformis (2), Ophioglypha (5);
MOPCKHME €KW Mpe/icTaBIeHbl ApYTEM BHmgoM — Brissopsis lyrifera (9).

Kar sBumHo, mo wkawecTBemHOMY cocraBy *¥, arm mBa coolmecrBa
HMEIOT 3HAYMTEIBHOE CXOMCTBO, HO KOJMYECTBeHHELIE JAHHLIC PE3K0O pas-
JMIHE B JAI0T BO3MOKHOCTH Pa3[eIuTh 3TH COODIMIECTRBA M BEIABATH BajK-
HYI0 9KOIOTHYECKYI0 0c00eHH0CTh Dosee TiIy00KOBOIHOTO c000mecTBa —
npeobaafanme MeJIKUX TOHKOCTEHHBIX MEJeIHII0).

- MurepecHbie MaHHBIE 0 KOJAYECTBEHHOM PACIIPE/IeJIeHN 1 HpUypodeH-
HOCTH pPa3iIMdHbIX IpefcTaBuTeneii Genroca K pasHLIM IPYHTa, IIyOHHAM
¥ THIPOIMHAMHUYECKHM yeixoBusM mmerorea jpusi Bapenmesa mops [128,
145, 146]. Ero monnsie ocajikit M3ydeHs ¢ 60abIOi TOXHOTO, BHABIEHO
BIUAHMEe penbeda mHa GacceiiHa M THAPOIMHAMIYECKOI0 pPe;REMa HA pas-
MemieH1e PasdnuHbIX ocagkos. MarTepuHcKue MOPOH, ciaraomue depera
Bapennesa mops, BechMa pasHooOpasHbl, HO KOHETHEIE TIPOAYKTHL paspy-
HIeHHA IPeJCTABICHE JOBOJIBHO OFHOPOTHHM TePPHUTeHHEIM MaTepHaIoM.
ITpeo6ananaromum ocagrom Bapennmesa Mops ABIAETCA MECYAHMCTHIT W,
3apEMaomuit okono 60Y% Bcell mIomaAnE HA; NECKH W WIHCTHE TECKH
MOKPHBAKT 0K0x0 15% , nast — okoxo 25% , a rIMHUCTEE WK — JHITB
1% ob6meit mromann nua. Pacopenenenne KpymHo00I0MOIHOTO MaTepHa-
Jla CBA3AHO IPEMMYMIECTBEHHO ¢ YYIACTKAMH AKTHBHOTO THIPOIMHAMAYE-
CKOT0 pe:KUMa W pPasMbIBa PeBHHEX OTIOKeHMIT; BIMAHUE JHI0B Ha pas-
HOC KPYHHOOGJOMOYHOTO MaTepuajza cpaBHUTeaLHo neBeameo [146].

* B croOKAX BCIOY J4HO KOJMUECTBO BK3EMILIAPOB BHJA.
#* Tlommwe crucrn npusenenst J[. B. Hammsxumem [236, 1. I, c. 414].
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‘ IIpeacraBuTenn ocHOBHEIX rpynm OeHToca (meJenUmofLl, YepPBH,
- @rioKomme, OpaxmoIOAs, TyOKH) BCTpeYalTCs Ha pasHHX TayOumax
| §l TpYHTAX, HO ABYCTBOPYATHIC MOJIIOCKA NPAYPOYEHBI B OCHOBHOM K IIé-
| CYAHHMCTO-HIHCTHIM TPYHTaM Majux rayoun (memee 150 M), wepsu mosm-
xersl mpeofaajiaoT na fojee MATKEX IPYHTAX XaJunCTATHIECKMX 00ia-
‘eTeil, rjie BeJefcTBHe YMEHBIICHHA CKOPOCTH TEYeHHA OTJIaraiTcs TOHKMe
ocajkd. Pacnpejienenne HrioKoKUX, KOTOPHe SABIAITCA BparaMu meJe-
U0/ (BHEJAKT X MOJOAL), MOYTH 00paTHOE 110 CPaBHEHHIO ¢ JIBYCTBOD-
| aTHIMHA MOJUTIOCKAME: TJIaBHAsg Macca MIVIOKOKUX TPHypodeHa K TIy-
- OmuneM uactam Mopsa (200—450 m). Ha Oéapmux raybmnmax (150—
- 350 M) u caalo s3amMJeHHOM NECYAHHCTOM TPYHTE ¢ KaMHAMHE O0WIBHOE
- pasBurue umelor 6paxmononst Waldheimia cranium, ®oropsie NHTAIOTCH
IJAHKTOHOM H HO3TOMY 06GpasyioT 3HATHTENbHEE CKOIUIEHHS HA yYacT-
KaX ¢ CHIJIBHLIMH TedeHHAMH. BMecre ¢ GpaxmomofaMym 4YacTo CeJATCH
ry0km, HO ocoGeHHO OOMABHLH OHH HA NECYAHHCTO-WIHCTHX IPYHTAX
. € IPUMeCHI0 KaMHeil, IJie COHKY/I OTMePIINX KPeMHeBEIX Iy0oK Tak MHOIO,
. 9TO IPYHT JlelaeTcA HOYTH HENPHTOIHEM JiIA o0NTaHHA 3apHBAIOMIMXCH
dopm. [locse meGonpuroit mpoMeIBEM Wriasl Ty6oR o0pasyor Ha cHrte
CINIONTHOI BOIMIOK THIIA CTeKIAAHHON BaTe. CXOHbE KpPeMHEeBO-Ty0KOBbI®
0Ca/(KH, BHEIIHEe HAMOMHHAIIINEe BOIIOK, NPONATAHHGIL MIOM, H3BECTHE
Ha MarepukoBoii ormenn Amraprrupas (rayommaer 100—400 M), rae me-
craMu mrasl rybox cocrasusior 96% ocamka [184]. Omm oGmapy:xenst
rak:ke B OXoTckoM Mope, HA MOABOAHHX MOKoJAX ocrpoBoB Hypmias-
ckoii Tpajsl [252] n B Bepunrosom Mope, T/ie BCTPeUCHE HA PA3HBIX TIy-
ounax (102 n 860 M), HO mIomaam pacupocTpaHeHHs CUHMKYJIEBHX ocaj-
KOB HeBeJIMKH ¥ OTMEYaloTCA MecTa ¢ BRICOKHM COJepsKaHMeM B3BECH,
oforamensoii opranmyeckuM BemecTBoM, Hambosee GraronpusaTHLE A
NHTAHUA Ty0OK. 9TH OCAJIKA PACCMATPHBAIOTCSA KaK COBPEMEHHBIE aHa-
JOTH WCKomaeMuix cmomrosmton [187].

IIsmnoe passmtme ryGox B BapennmeBoM Mope Takike CBASHIBAIOT
¢ O0MIBHBIM NOCTYIUIEHHEM NUiMH — [UIAHKTOHA, IPHHOCHMOTO TeILTEIM
Hopyxanckmm Tewennmem ¢ samana [128]. Hurepecuo, uro B 30He mMpoxo-
sRAeHns TedeHHH B BapeHmesoM Mope MeCTaMH OTMEYAIOTCS PA3MBIBHL,
BaMeTHO YKDPYOHAETCA MaTepual, CJIaralomuii JOHHHE OCagKH, B IO-
aoce Hopakamckoro teuenmsa comep:anme ¢paxmmm memee (0,01 mm
CHE;RaeTcA: cocraBisier okono 20% , Torja Kak B XaJIHCTATHYECKAX 30HAX
oo jgocruraer 60%. B cocrase rmmnucroii wactm ocagka seioay B Ba-
penmneBoM Mope mpeobsajaior ruppocaionsr [145, 146].

YeranoBieHo, 4To pemawpniee sHaveHne A PasBHTHA OPraHmdecKoii
susan B BapenmeBoM Mope uMeer sBIeHHEe TaKk HasslBAeMOTO ¢IOJsAp-
Horo (ponray. MomHoe TeueHne, AAYIee ¢ 3amajga, BHOCHT TeILIbe W CO-
JeHbie ATJAHTHYECKHe BOJHI, KOTOpPHE, HOAYMHAACH penbedy aHa, mpH-
PREMAIOTCH TOIBOTHEIM CKIOHAM H, BCTPEYAACH ¢ MECTHEIMHA CJIETKA OIPec-
HeHHEIMH ¥ XOJOJHEIME BOJaMIH, OXJaKAAI0TCS, CHYyCKAKTCA BHN3, a Ha
HX MECTO NOXHUMAIOTCA TAYOUHHBIE BOJIHL.

Taxum obpasom, B onpefenennsix paitomax Bapemnnesa mMops mpome-
Xoaur HauGonee WHTEHCHBHAA BePTHRAIbHAA OUPKyJIAnus, obecnedd-

* BAIOMAs BHIHOC HA MOBEPXHOCTh MUTATEJBHBIX COJEll, HAKAIIHBAONIAXCH
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B TAYOOKHX CJI0AX MOPA, H BeHTIUIADWI0 NPUIOHHEX cjaoeB. venmo
B 9THX paifoHax Hambojee (Gorata JOHHAA KU3Hb M COOTBETCTBEHHO BEI-
coka Gumomacca — 150—600 r/m* m seume [128]. Bue paiionos ycmmen-
HOil BepTHKaxbHOII HEpRyaAnuE OmoMacca Oenrtoca majgaer o 20—
50 r/m® m HEKe. JTO UMPOMCXOAAT B CAMOI 3amagHoil 1 0co0EHHO B ceBep-
HOii 9acTAX MOp#A, I'Je MIAPOKO PACIPOCTPAHCHE KOPHIHEBHIE TPYHTE —
MJIBL I IeCYAHUCTHE MILL ¢ KOPHYHEBOH OKPACKOil MOBePXHOCTHOTO CIOS,
00yCIOBIEHHOI CKOMICHHAME OKHCIOB jKeje3a U Mapramma. [Ipucyr-
CTBHE UX J[aeT OCHOBAHME CIATATDH, YTO JJIA TAKOTO OKHCJICHHS B IPHIL0H-
HOM CJ0e HMeeTcH J0CTaTodHOe KOodmdecTBo Kucaopoma [145, 146].
Opuako ycramoBIeHO, 4T0 KOPHMYHEBH® MBI HAXOQATCS BO BIaIHHAX
HaN paiioHax ¢ HeOJIATONPHATHEIME YCIOBHAMH aspalfyd, B TPUIOHHOM
©JI06 KOTODHIX CKOIIAeTcA cBoOogHas yraexmeaora. Hacemenme snech
Paspe;KeHo, W COCTaB ero 09eHb 00eIHeH.

Taxme rpyHTH pacmpocTpaHensl He ToJabKk0 B Bapennesom, no u B Hap-
CKOM MoOpe, a Takse, HmO-BHAEMOMY, BO BCeil riay0MHHOil eHTpalbHOM
gacru Apkrmueckoro Gacceitna. B Hapckom mope, rfie KopuYHeBEe HIIEL
pocruralor momuocti 18 cM, mauGoiee spKO BEIpaeHo cBoeoOpasme
KOMILIEKea IoHHuX RUBoTHEX. [To cpaBHeHMIO ¢ GEHTOCOM, HACIAIONAM
npulpe;KHEe HINCTHIE TPYHTH, HA KOPHYHEBHIX WJIaX peako yOniBaer
pasHOooOpasme JBYCTBOPYATHIX MOJIIOCKOB, IOJMHXeT W ParooOpasHBIX;
npeolfIagalomuMy CTAHOBATCS ATI0K0KIE (TOIOTYPHH, 3Be3/sl, opUypH)
u dopaMmrudepsl ¢ ArrIOTHHHDPOBAHHON (MOCYAHMCTOl) paKOBHHOM
(Trochammina, Saccorhiza, Hormosina m pp.). Boasmoe passnTme
3/iech IMEI0T OPTAHUBMEI, IPHCIOCOOIeHHEIe K 00NTAHMI0 Ha OYeHD MSIT-
KOM IpyHTe (C IHPOKUM YINIOIMEHHEM TeJ0M), U, KpoMe TOro, MIIHH-
HBIE BEIPOCTEHI, MO3BOIAIOMNE T0I3aTh, He IOTPY:KAACH B IPYHT (MOpCKHe
aBesqul Pontaster, Hymenaster, opuypst Gorgonocephalus ¢ np.). Has
ITUX HIOB XapaKTepPHLI Tarke (OpPMBI, MPHOOAHHMAIOMUECS HAJ IPYH-
ToM (Mopckme aunum Poliometra, ruranTckuit «Mopekoii mayxy Colos-
sendeis, nocruraoniuit 8 pasmaxe nor 30 eM, u xp.). OcoGerno HHTEPECHEL
¢BoeoOpasnbie kumednonogoctasie Umbellula (Mopekme mephs), y Ko-
TOPHIX ¢Te6eaDb BO3BRIIACTCA Haj rpynToM muorga na 2 M [126, puc. 87,
185, 187]. Ilo-BupmMomMy, IPH MOMOIN TAKMX IPHCIOCOGNEHMIT JRUBOTHE
YEATAKTCA OT CAMBIX NPUOHHBIX CI0€B, TJle CKOINIAETCH YINeKHCIOTA.
ITE ycmoBua oco0eHHO IVIOXH [JIA MOJJIIOCKOB, PAKOBAHA KOTOPHIX
npejcTaBIAeT HAPY:KHHEI H3BECTKOBHII CKeJieT, He B3aIUIOEHHEIH OT
pacrBopermsa B Boge, copeps;kameit CO,. HaoGopor, uriaokosxme, mme-
10IMITe W3BECTKOBHII CKeleT, HOKPHTHIL BIUIePMIICOM, COCTABIAIT 3[eCh
He MeHee */; Bcero Gemroca. Cpefl HEX MaccoBOe PAazBUTHE HMEIOT rOJIo-
TYpPHH, POIOIIIecH B TPYHTE, ¥ KOTOPHX TeJI0 OYeHb Jerkoe, depseodpas-
HOe, & HM3BECTKOBLIH CKeJeT MOYTH PeIyIHpOBAaH.

B xopuunesnx rpynrax xapOonarsl o0RYHO HE cCOXpaHAWTCA (comep-
sxanme CaO obnuno menee 19%); ormeuaercsa n GuicTpo HAyIee pacTBope-
HHe pakoBHH MeDPTBHIX Mo/mockoB. HaKonnenme OKHCIOB :Kelesa
u Mapranma, Koropoe B mrax Haperoro mops moxoput o ofpasoBanms
KPYNHEIX KOHKDENuii, CBA3LIBACTCA ¢ AUAreHeTHYeCKUMH IIpOIeccaMmm,
Haubolee WHTEHCHBHO NPOTEKAIUME B MaJloKapOOHATHLIX O0CAJKAaxX,
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mpu 3amesinennoii ceumentanmn [29, 145, 210, 301]. B ¢opmuposanmm
OKEeAaHCKHX O0CaJlkOB MPOLECCY AUATeHETHYECKOTO MepepaciipejieleHus
- skesesa u oco0eHHO Mapranna npuHajie;kut eme Goabias poas [187].
- TmppoGuosiorn mpejimoaraior, UTo HHEPrUIHOE 110Tpeﬁuenue RICIOPOA
npu 00paszoBaHUM KeJIe30- -MapraHeBsx KOHKDEIHil MOKeT CO3aBaTh
- peGaaronpuATHEE YCAOBUSA A JI0HHOI GayHbl M 0TMEYAIOT, YTO 0CTACTCSH
| eIle 0YeHb MHOIO HEACHOTO B OTHOMEHMH XMMHYECKOTO COCTaBa MPH/OH-
HOT0 CJI051 BOJAK B pailoHAX (OPMHPOBAHEA KOPHYHEBEIX UIOB W BIHAHM
‘HPOMCXO/SIMUX 3/leCh NPOLeccoB Ha opranmamer [128].

Heuamepumo Gosiee Tpy/HO BHsCHeHHe M0[00HEX BOIPOCOB HA HCKO-
. @aeMoM Marepmajie, ofiHaxo Oaarogapa 6GoapmION NPHCIOCOOIEHHOCTH
. (¢mpUrHAHHOCTW») OPraHMsMOB K cpejie o0mTanusA MHOTHE 0COGEHHOCTH
cpejisl MOTYT OLITH BOCCTAHOBIEHE! G0Jee MOMH0, 9eM ITO MOJKHO C/IeNars,
H3YYasg TOJNBKO OCAIKH.
: Ecam npejcraenrs cebe ocapkm BapeHnera Mopsa mnepemegmimMu
B HCKOIIAaeMOe COCTOSHUEe, TO CTAHeT SCHO, KAK TPY/HO OeLio OH mpm an-
TOJOTHYECKOM HM3YUYEHUN IOAMETUTH WX TIeHeTHYeCKHe pasimunsA, 0 Ko-
TOPHX JOCTATOMHO ONPEIEJEHHO CBH/IETEJBCTBYIOT JaHHEe X0 (dayHe,
0co0PHHO UPHU ydeTe KOJIMYECTBEHHHIX COOTHOLICHNIl W 3HAHHN 3aBHCH-
MOCTH pAacHpejlelIeHHA MOHHBIX OPTAHH3MOB OT NOCTYIIEHUA ITHIIH,

Rax mokasmBalor mccaefoBaHIA NOCIETHUX JIET, COCTAB COOOINECTSH
JIOHHEIX OpraHmaMoB (GHOLEHO30B) BO MHOTOM oupejenserca o0pasoMm
IATAHNA, Han(oiee OHEPreTHYECKN BHTONHLIM B JAHHHIX YCJIOBHAX.
~ Mcexona ms ocobenmocTeil MUTAaHUA, BHEIAITCS CIE[YIONIHE KPYIHEE
IPYNIONPOBKE: a) QUABTPATOPE HIM cecroHofarm * (moABHKNbIE W He-
- mojBmikHEe); 0) cofmpalomueé Oprainmdeckmil AeTPHT € TOBEPXHOCTH
ocajika; B) maoe/isl, 0e3BsI00pPOUHO 3ATIATHBAIIINE 0CANOK; I') XHIHNKE;
;) tpymoens [284, 322]. VumrmiBas To OGosibmioe 3Hadenme, KOTOPOE
mMeloT Jyis OerToca PuaNYECKHe CBOICTBA FPYHTA Kak cybcTpara, B Kam-
~ [{o#l 3 NUMEeBLX PPYNIAPOBOK BRIEAAIT (opMbL, HYKIAONHAECH B TBEP-
gom cyberpare, m ¢dopmsl, npucnocobienuble K 00HTAHWI0O HAa PHIXJIBIX
ocajkax. JdrTeM mo mpeoGiajaonieMy pasBATHIO TOH WJIH WHOIM 9KOIO-
IHYeCKOil TPYIOUPOBKH BHEIAIT DKOJOTHIeckue 30HL 1 paiionn. Ilo
TAKOMY HPWHIIITY, HAPAMEpP, IPOMBBEEHO IKOIOTHUECKOe paiioHmpo-
pauue Oxorckoro mopsa [284]. He myes BosyMoskHOCTH Jlaske KPATKO OCBe-
THTb PE3Y/JIBTATH DTOI YPE3BHYANHO HHTepecHoil padoThl, 0CTAHOBUMCH
TOJIBKO HA HEKOTOPHX BEIBOJAX, NMEIOIHX 00JbII0e 3HAYEHe TP HCTO-
KOBAaHWK MATEPWa/IOB Te0JOTHYEcKoro mpouuioro.” Tak, yCTaAaHOBJIEHO,
.gro B8 Oxorcrom Mope, B mpepenax rayoun go 4000 M, rny6nna kak me-
HOCPEeCTBeHHET (AKTOpP He OKASHBAET HPAMOTO BIMAHWA HA XapakTep
pacmpefie/eHnsA BLIIEJACHHBIX 9KOJIOTHYECKHX TPYNI KHBOTHHIX M BH-
CTyHmaeT TONBKO Kak (PaxTop, OMpeelsIionimii 0coGeHHOCTH pacipeyiere-
| HuA ouIeBOTO MaTepmaja M YCJOBMIl ocagkoHakomienus. PacmpocTpa-
HEHHE HKOJOTUIECKUX B30H H IOCIEI0BATEILHOCTH WX CMEHH, 10 Mepe
yaajgerus 0T GeperoB W yBeImUeHHWS TiyOuHB, Onu10 Oul IpaBuibHee

SR e - LR i s e

* CectoHoard — OpPragmaMsl, IHTAOMHecAd MeJbYaiiliAME OPraHE3MaMm, Ha-
XOAANMMHACA B TOJINE BOJ(LI, M HacTHIAMH JIeTPHTA.
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CBA3HIBATH HE HEIIOCPEICTBEHHO C IPAHYI0METPHYECKIM COCTABOM IPpyHTa,
a Ipesjie BCEro ¢ JIeATeIHHOCTHI0 TIOBEPXHOCTHRIX M IPHAOHHLIX TeYeHNIl,
PA3HOCAIIMX 110 Beeil aKBATOPHU MOPA TePPUTeHHBIH MaTepmall, OpraHi-
geckuil nerpur (mmmenoii matepuan), GumoreHHble aiemeHthl [284].
Ha mpumepe Bepmurosa MopA 3aKOHOMEDHOCTH DACHpEIeNeHUT IH-
MEBHX IPYNOAPOBOK GEHTOCA PACCMOTPEHE! B CBASN C JIETAJLHAIM AHAJIN-
30M IOCTYILICHUs, PACIIPEJIETIeHNA U COCTABA B3BECH, KOTOPOIl MUTAITCA
opraEmaMbl, JTta B3Bech (OHA JKe W 0CAOYHBI MaTepwal:) COCTOHT M3
0CTATKOB PasHo0OpA3HOTO INIAHKTOHA, TEPPUTeHHBIX M BY/JIKAHOIeHHBIX
MUHEPAJBHBIX YacTh{ ¥ ofmanEOTO meaurtoBoro Marepmana. Ocobo moji-
YEPKHYTO 3HAUEHHE, KOTOPOe MOT'YyT HMeTh YCTaHOBIGHHBEE J[AHHBIE

Pmc. 22. VuTencuBHO nepepaloTaHHbE MIO0- .
elaMH TACTH CJIOEB W Hpocaon (eRalbHBIX
CKOIIeHwit, oOpasymwomiecs TIPH 3aMeJJieH-
HOH celNMeHTan .
a — pacupejieJenne XOf0B depBeil m ux ge-
LanbHBIX CKOIJIEHWI (TeMHBII CJI0il) B ocaf-
Kax, OTIIOKEHHKIX € PA3HOIl CKOPOCTLIO B yC-
JOBHAX SKCIEPHMEHTa; 6 — paclpefieldenie
XOJI0B HJI0ET0B 1 (JeRATBHEX CKOIJICHMTI (TeM-
HEIT €JI0if) B M3BEeCTKOBHCTLIX APTHIIHATAX
neitaca. Menkme xopel — Chondrifes, Kpyn-
meiit U-00pasuerii xon — Corophioides [494].

_a- i

0 CBA3U NUIIEBHIX TPYOIHPOBOK C ONPe/e/le HERME JKOJOTHYeCKUME YCI0-
BHAME 1A (armanbHOTO aHAIW3A M IajeoreorpaduiIecKUX BHIBOIOB
[188]. Taxkwe uccaeoBanus IJId OPraHE3MOB HEOTEHOBOTO MEPHOJia yike
umerorca [285].

J[lod moHEMaHHA TOTO, KAaK BaCeNsAI0TCA WINCTHE TPYHTH, GOJBIIOe
SHAUCHNE MMEIOT dKCICPHMEHTAJILHEE NaHHEE O JHIAHOTHOI SKOIOTHN
MHOTHX OPTaHWM3MOB, CBHICTEJNLCTBYIOIIHE O TOM, YTO IeJarudecKue
JWYHHEKE MHOTHX BUIOB MOPCKUX GECHO3BOHOYHHX (MIIAHOK, MEJICIIION,
TacTPOMOJL, YePBeil M /IP.) AKTHBHO MINYT HOAXOIANINE I HUX YCJIOBHA,
IpuYeM HMMEIOT 3HAYCHNE Takme 0cofeHHOCTH cyOcTpata, Kak pasMep
YacTHI[, KOJHTECTBO IEJHTa, COep/RaHMe OPraHmYecKOro BemecTsa,
VILIOTHEHHOCTh WM BA3KOCTH 0CAjKa, €ro mopmerocth u ap. [425].
[Ipegmomnaraerca, uto Goee BEICOKYH CTEIIEHb H30MpPATeNbHOCTH UMEIOT
JMYIMHKN ;KABOTHEIX, 3arJaTHBalmux rpyar. K aroif nmmesoil rpym-
IUPOBKE IIPHHAIIEKAT YePBH, THCICHHOCTh KOTOPHIX OCODEHHO BO3pa-
cTaeT TaM, TAe HAKOMIAWTCA WINCTHE OCAIKIH.

Benepersue mpeobuajanna depseit nanoiee TOHKO3EPHUCTHIE COBpe-
MEHHBIe OCAJKH XaPAKTEPH3YIOTCA HAMMEHBIINM YNCJIOM JKHBOTHBHIX,
CHOCOOHEIX COXPAHATHCA B MCKONAEMOM COCTOSIHMM: B TOHKHX HMINCTHIX
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. ocajkax W3 MakpoOemToca MoskeT coxpamuThea npumepuo 30% BmIOB
“ocobeii; 910 (GopMel, MMeRIIHe TBepjke dacTh ckesdera. Ma obGurareneii
. CMEMAHAKIX (TAMHACTO-ATEBPHTOBHIX, MNECYAHUCTO-TIMHHCTHX) OCAIKOB,
. CpeIm KOTOPHX TPeobIajfaioT MOLICKH, MOKET COXPAHHTHCA O0KOJIO
~ 72% ocobeit [425].

[MopoGnsie cooTHOMERNA Kak Oy/ATO OHpeleJeHHO TOBOPAT 0 TOM, 4TO

" 0CaJi0K, 0YeHb OOTATHIN JOHHOM KU3HBIO, B MCKOIIAEMOM COCTOAHMHN Gyjer
- fosiee Ge3;KMBHEHHBIM, TeM TOT, IJ(e HACENeHHe ObLI0 CPABHHTENBHO 0ejl-
HBIM, HO obaajgajgo TeBepabiMu ckeaeramu. OIHAKO IpH BHAMATEIBHOM
. M3YYeHHH YACTO Y/AeTcA 00HAPY/KHUTH JPYTHE CJe/bl FKU3HeNe AT IbHOCTHE

OpraHnsMoB. Tal{, HU3yIYeHre COBPEMEHHBIX MOPCKHX MJIOB IMOKA3AJO0, 4TO

. B HHUX IIOBCEMECTHO OOHAPY/KMBAIOTCHA KOMOYRH ((eranumu), cocToAmne
. M3 MEJRUX YACTHI[ IPYHTA, CIEMEHTHPOBAHHBEIX OPTAHMYECKHM Bemie-

CTBOM HpU HPOXOK/EHIH Yepes INIeBaPUTeNbHEI TPaKT Yepseil u apy-

L THx OpraHmMsMoB. ato B03,I[Ei'!CTBHE WJI0e0B NPHBOJIUT K TOMY, YTO THa-

MeTp YacTHIl FPYHTA YBeIUYNBAETCA M OH npuodperaer GOJIBIIYIO YETOI-

. 9UBOCTH 10 OTHONIEHWI0O K PA3MBIBY BOJHAMH Iim TedenmeMm [145] *.

(MeraapHble KOMOYKHN (KONPOJNTE) 9acTO COXPAHAITCA B HCKOMA-
eMEIX 0cajJKaX; BMECTe ¢ APYTHME ClIeJaMu jKU3HM YepBeil (HopaMH, Xo-

~ pamm, TpyGKAaMu) OHI WHOTJA 0UeHDL OOMIBHL B TIIMHHCTHIX OTJI0/KEHIAX.
. Ommcanme, waofpaKeHnsa OCTATKOB M CJIEIOB JKM3HH 4epBeii, a Tarke
| ONEHKa WX 3HAYCHHA [/ GanmaibHOr0 aHAJAN3A W Najeoreorpafuieckmx
. medneii gajorea B aureparype [70, 74]. Crosuse Tekeryphsl, o0pazoBan-

BB 3apsBaomumuca kusotHeMu, ommcams H. K. Hopoawx [158].

3/ech MEI npuBejieM TOJBKO IIpHMED, MOKAZEIBAIOMIHIT KaK CJIeJIBbl U3~
HeJleATeIbHOCTH t[epneﬁ MOTYT ORITH WCIIOJIb30BAHEI JAJIA BBIABICHHSA 3a-

. mequerHOI ceumenTannu. [Ipu aTom maoenn ocobenno cnabuo nepepaba-
. THIBAIOT BEPXHION 9acTh ca0sA ** B KOTOPOil 06KIYHO HAXOTHTCA CREKIIT
. ¥ MHTATEJLHBI IeTPHT, a (eKaJImn MOTYT CKOIIATHCA Ha MOBEPXHOCTH
- (pue. 22). Ecanm ke ceuMeHTAN(A WJeT ¢ 0OMYHOI CKOPOCTHIO, TO Ha-
. KamiuBaeTcd TIAMHUCTHIL 0CAJ0K ¢ JOBOJBHO pefkumu xojamm [494].

3akaHTMBas XaPAKTePHCTHKY HACEJNEHHs [NIMHHCTEIX 0CA/IKOB, Helb3d
HE YIOMAHYTH BOJHEIX PACTEHWIl, KOTOPEe, TacAd 9HEPTHIO BOJH, CIOCOH-
CTBYIOT Hakomnenuio uiaos (3enkennd, 1963). Ha ormennix Geperax ompec-

~ menauX Mopeii (Banrtara, Hacmuii, Apan) aTo sapocan KaMmblma B TpocT-

HHKa, B TPOIIMYECKHX MOPAX — MaHTPHI, HA MEIKOBO/JBE MHOI'NX MOpel"I

- (mo ray6mmm 20, peme 60 M) — mocereEmAa MOpcKoil TpaBnl (3o0cTepa
| jp.), obpasyiomeii mojsoansie ayra [128].

* Cxonumii aderT noayIaeTea NP MATAHAT OPrannaMoB-OHILTPATOPOB, K KO-
TOPHIM OTHOCATCHA MHOTHe OeHTOHHEE H IIAHKTOHHLIe 0pranu3Msl. OHH TOHAT BHYTPh
Tejia BOMY €O B3BEIIEHHEIMH B Heil pasmoo0pasHLIMM TACTHIAMHE M 3aTeM BHOpAaCH-
BAIOT KOMOYKM, CKJIEeHHEE CIH3bI0. 3a cUeT 9TOT0, KaK yCTAHOBIEHO MPH M3YICHHN
MAIHi, MaccaMil HACENANIINX NPAOPERHOe MeJKOBO/Ibe, 00pasyloTCA MeTPOBHE
TOIIH BASKHX IIHCTHX TPYHTOB. atn HJIBI, CKRJIEEHHEIE CIIN3bI0, CHIILHO NPOTHBOCTOAT

| DPa3MBIBY W cHOCY B Gomee TayOOKMe MECTA MODH, BCJECTBIeE Yero 8a OFMH TOM CHOi

MUJHEBOr0 Hmaa MOzkeT HapactaTh ma 30 -cm [126, 127].

** JIHTeHCHBHO mepepafOTAHHEIC MIOE[AME YACTH CJI0EB JIeTKO 00HADY/KABAKTCA
TIPH ONICAHNN PAgpPesoB M CJAYIKET HAJe/KHBIM KPATEepPHEM JUIA ONpe/lesleHus OnpoK-
HYTOT0 WIH HOpMampHOTO 3axerammsa [38].
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R sapocaam soctepsl 0OLIMHO TMPHYPOYCHE MHOTOTHCICHHLIE OPra-
HHU3MBI, OTHI U3 KOTOPHX (JBYCTBOPKH, GPIOXOHOTHE, MIIAHKI) CeIATCH
HA JUCThAX, & JAPYTHe KUBYT B WIY, MEKIY KODHAMH 30CTepHl, MHTAHCH
ee JIeTPUTOM (IRyCTBOPKH, Macca Yepneil moamxer, pakooOpasHee m ap.).
Cpemu aroil nmuesoil rpynmupoBKN dactsl poiomume pakm Callianassa,
KJENTHH KOTOPHIX M, IJIaBHOE, HOPH X0poluio coxpanaiores (mamboiee
JAPEBHNE H3BECTHHI W3 TpHUaca) M MOTYT YKA3HBATH Ha CYHIECTBOBAHIIE
sapocaeii soctepsr [73]. [lns reosoros ato mpegerasiser HpaRTHIECKIil
HHTEpec, MOCKOJALKY WL, ODOTAIeHHLIe OCTATKAMH 30CTEDH, paceMa-
TPUBAIOTCA Kak (armm, Gnaronpnmmﬂe maa obpasosarua mHedri [39].
Ocratkn jxe caMoil MOPCKOIl TPaBH B HCKOIIAEMOM COCTOSHHH COXpa-
HAIOTCA 0YEHb PeKo.

COCT&B, ocodeHHOCTH 3axX0poHeHNs W COXPAaHHOCTH
OCTATKOB OPraHM3MOB B HCKODAEMBIX TIHHHCTBIX Ocajgrax

Bee paccMOTpEeHHE® BEIIIE MATEPHAJIB OTHOCHIMCH K OPLaHI3ZMAaM,
HaceasapIuM ramameTeie uasl. OgHako B a1060M ocajike 3aXOPOHMIOTCH
OPTaHNBMEl, HACEIABINNE TOJILY BOAL (MIAHKRTOHHEE (OpaMUHH(EPH,
PAHOJIAPIN, IHATOMEH), & YaCTO H OCTATKE OPTAHM3MOB, KOTOPHIE MOTYT
OLITH MEPEMENIeHEl M3 J[PYTHX YacTeil MOPCKOTO J{HA W ¢ CyIIN (m03Bo-
HOYHBIe, TPECHOBOJHBIE MOJLIIOCKH, HACeKOMEIe, pacremms u xap.). Ilpm
N3yYeHHN MCKOMAEMEIX 0CAJKOB M yCJ0BHil ux oOGpasoBanus OJHON 13
HEePBHIX U TPYAHLIX 3aJay ABIACTCA BEIACHEHHE TOTO, KAKHE M3 0CTATKOB
OPUHAJIERAIE OpraHu3MaM, HACEIABIINM OCAJIOK, KAKHE OBUIN IIpH-
Hecensl, [|JA paspemenns STHX BOIPOCOB HEOOXO/MMO HE TOJBLKO OIpe-
IeJeHUe CKeJeTHLIX OCTATHOB, HO M 3Hanme ux sxogormm [69, 105, 133,
135]. Ocrarsu opraauaMoB, 0OMTABIINX HA CYIIE, 3aXOPOHEHHKX B OTJ0-
REHNAX PABIHIHEIX OacceilHoB, 0COORHHO HEHHBI, ITOTOMY YTO TPH H3Y-
YeHUM WX YIAeTCA BOCCTAHOBHTH JamamadThl BOXOCOOPHBIX IIOMAJEil
u jaske mpubpesunie n Hasemane Omonemosnr. IIpmvepom moswer ciary-
suTh padora P. M. Texkepa [68] mo opcknm orxosrenusim xp. Kaparay,
B KOTOPHIX ORLJIM 3aXOPOHEHEI OCTATKH PBID, JETAINEro simepa, Tepe-
Maxm, HACEKOMEIX, PACTEHHIH, MOJUIOCKOB M SCTEPHIl, W WCCIAC0BAHIA
E. 9. Berrxep-Murgucosoit [18], mayuapimeil HACEKOMBIX I3 MHOIEHA
CraBpomoans.

Masasg mOABH/KHOCTE BOJ, B KOTOPHIX OTJIATANNCH TIMHACTEIC OCAKH,
W TOHKHII rpagyJoMeTPHYECKNUil coCTAR MX GJATONPHATHEL 1A COXpPaHe-
HUA 0CTATKOB MHOIMX OPTaHU3MOB, 3AXOPOHEHHEIX HEPEIKO Jaike B IpH-
SRUBHEHHOM TOT0/KeHIH (HATIpHMEe], JHHTYIL WX MeJellHIos, CTBOPRIE
ROTOPHIX MOTYT OBITH COMKHYTHIMII MIM PACKPHITHIMU, HO HE PA3POSHEH-
apvu [67, Taba. XVI; 215, pme. 247, 249, 250]. Yacto B riamEmCTHX
ocajgKax 3aXOPOHANNCH PAKOBHHE! PasHEX BO3PACTHRIX CTAJWI, I 3][€Ch
MOJKHO HAWTH HOHLIE, B3POCJLIE M cTapueckme 0co0um.

OjHaKo JaleKe He Bce OCTATKM, Ja/ke MMeomme TBEePALIi creser,
COXpPaHAIOTCA B HCKOMAEMOM cocTosimmi. B Bojax, XOJOAHHIX U cojiep-
FRAIIX MOBLINEHI0e KOJHYECTBO YIVIEKUCIOTh, PACTBO PEHHNE KPYIHEIX pa-
KOBHH mjer y:;xe ma mMopcekosm aue [188]. [los:ke B mumarenese credeTHEIE
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.H3BECTKOBLIE CKeJeThl GBCHOGBOHG‘IHHX, a 3aTeM mn

OCTATKHM IIPETePHeBA0T eIe MHOTO MBMEHEHWI — pacTBOpPeHne, 3a-
MeIIeHne, 3aloJHeHNe MOI0CTel MuUHepajdaMu u Ap. B pasHsIx ycaoBuaAX
3TH H3MEHEHNs IMPOTEKAIOT ¢ PASHOI MHTEHCHBHOCTHIO — B 3aBHCHMOCTH
OT KOJMYecTBA M COCTABA OPraHNTECKOTO BeI[ecTBa,
CROPOCTH HAKOILIEHHA OCaJKa, eT0 TpaHyIoMeTpHie-
CKOTO COCTaBa, MPOHHUIAEMOCTH, AKTHBHOCTH OaKTe-
pPHAIBHOI KUSHN, & CJeJ0BATEILHO, CKOPOCTH pas-
JIOKeHUA | JIpyrux $HaxkTopos.

ChosKHBII mpomecc NPeBPAalIeHHA OCTATROB OpP-
TaHE3MOB B okKameHesocTH (doccmiamsammsa) eme
ouenp Mamxo mayuer. Ho mmerorcs mabarogenus, mo-
KaseBalIue, 49r0, HAIpHMEep, B TIIHHAX KOCTH
TO3BOHOYHLIX W KPYOHEE OCTATKH pacTeHwil coxpa-
HAIOTCSA XyiKe, 9eM B IecYaHUKax, Tje OHH OHICTPO
MuHepagusyores. HeGmarompumATHEL [IA coxpaHe-
AUA MHOTAX OCTATKOB YIIWCTHE CJIAHIE, B KOTO-
pHIX IUIOXO COXPAHAIOTCA KOCTH IO3BOHOYHEIX W
MOJBEPraTCA WHTEHCHBHOMY PACTBODEHHIO CHAYaJa

xprunopoe semecrso [105, 134]. B Gecxapbomatnpix
TIMHAX W3BECTKOBEIE OCTATKHM 9YACTO PACTBOPEHBI, HO
XUTHHOBLIE XOPOIIO COXPAHMATCA; B HBBECTKOBEIX
rAWHEAX 1HpeoGIagaioT XO0polIo COXPAHUBIINECST OC-
TATRH, HO WMHOTJA MOTYT OHTL MOJHOCTHIO PACTBO-
PeHEl AParOHUTOBEC PAKOBHHLI 0eCIIO3BOHOYHEIX,
TOr/Ia KaK PAKOBHHE, COCTOAINIWE M3 KaJbIuTa, pac-
TBOpeHmeM ue sarpomythi [73].

Hexaounreabao  Xopomeii cOXPaHHOCTHIO OTIM-
YyalOTCA PAZHOOOPASHBIE CKEJIETHHIE OCTATKH, 3aKII0-
YyoHHEE B KAPOOHATHHIX KOHKPEIHAX paHHeIHATe-
HETHYECKOT0 MpouCcXOs;ufaennsA. B Hux, Hampmmep,
oCTATKM PLI0 COXPAHMIOTCA MHOT/A (IIOJIHOTEJIBIMIY,
HE CILTIOICHHBIMH, 9TO CBIJIETeJbCTBYET 00 OdYeHb Gparxmoaanpa ¢ co-
paHHeM 00pasoBaHHKM KOHKPEUWil, KOTODHE POCIN  xpammpmmwuca OT-
Tak OBICTPO, YTO MOTJM 3aIUTHTH TEJO PHIOH! OT MOJ-  NEYATKOM  MATKAX
Horo pasiaokennsa. Takme Komkpernms ¢ psifamm, a 9AcTem Texa, K-
YATEe ¢ AMMOHHTAMU IPUYPOUYCHEL K 3aCTOHHOBOTHBIM g?g%??ne:?mg;e;
CHAHIEBHM, MEPreJbHBIM MM TIMHHCTO-H3BECTKO- »°2 pasa). M3 Kom-
BEIM  OTIOJKeHHAM TEOCHHRINHAJIBHEIX 0ACCEHOB  Kpemmi B CIANNAX;

Pue. 23. JInmauaka

[514]. Pegryio coXpaHHOCTH HMEIOT HEKOTOPLIE OCTAT- TOKPEIBATOMAX
ki creroredanos (pme. 23), HailjleHHNE B TIMHUCTO- ymﬂ[rila%m 46“11]1:"16'r
CHIePUTOBHX KOHKPEIAAX U3 CAAHIER, MOKPEBATOIITX A
maact yras (Bepxumit kap6or, Mason-Hpux, CIIIA), — y mux coxpann-

JIMCHh OTHEeYATRH CHIAJIOK KOMRHU, XPAMIEBBIX qacTeil cKeaera W CJCIKH
sweaynra n gumeusnka [105, 463]. OGuuno stn komkpermu cojep:kar
paiil IANOPOTHMKOB, HO TAK/KE BCTPEYAIOTCH OCTATRM MPECHOBOJIHEIX
MOJLIIOCKOB, Pakoo0paBHEIX, MHOTOHO/KEK, CKOPIMOHOB, MAYKOB, Tapa-
KaHOB, puI0 1 creromedanos. MEoroxernuMu cfopaMu yCTaHOBJIEHO, YTO
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O/IHA KOHKPEINA ¢ 0CTATKAMU cTeromedaa NPHXOJUTCA HA MOJMUIIHOHA
NYCTHIX W COLEpIRAILMX Apyrue ocraTkm. Hamaasa KocTeHOCHAA KOHKpe-
OUs PasMepoM ¢ KPYIHYI0 KapToQegmHy CONep:KHT WM I(eJblil cKejer
creromedaia, WK 3HAYUTEABHYIO ero 4acTh (pue. 24). Mectomaxosaenue
0o6pazoBaioch B MEJKOM OIPECHEHHOM BojoeMe (03epHOTO THHA?), Tie
3aX0POHAINCH HACEKOMBIE M MHOKECTBO OCTATKOB pacTeHmii, 3Jech ske
o0uTasu MelKme TPHTOHOHOA00HEE aMPUONK M UX T'OJOBACTHKH, HOTpe-
Oapmiecs B WINCTOM OCAjJKe M COXPAaHHBIIHECA OJarogapA OBCTPOMY
00paszoBaHNi0 KOHKpEIIHH.

O dopMupoBaHHE KOHKPENHil B eme MOJY/RAIKOM HIY CBUILTEN]D-
CTBYIOT HAOTIOIEHNA 34 COXPAHHOCTBIO CKEJeTHBIX OCTATKOB B KOHKPEIHAX

Pme. 24. I'nunucTo-cujiepATOBAs KOHKPEIHA ¢ NOYTH IOJHEIM CKeJeTOM cTerouedana
¥eeamgeno B 1,15 pasa [105, 463].

I BO BRAKYAOIEH NX TJINHE W3 HIVKHENEPMCKHX MOPCKHX OTJ07Ke-
Huii ¥ pana. Hak B KOHKpeluusAx, Tak M B IIIMHE 3aX0POHEHE MHOTOYHC-
JEHHBIE AMMOHHTHI, HAYTHJIONJEH M IeJIei(Hmojsl, HO COXPAHHOCTh MX
PasImuHa: B TOJOMHTHCTO-U3BECTKOBHX KOHKDEIUAX IIOJOCTH DPaKOBHH
BAIONIHEHE KapOoOHATOM M HOTOMY COBEpPIIeHHO He medopMEpOBaHLI,
a B IVIMHE OHH cIUIOmEHs B jucrok. Eciau ® aToMy mobaBuTh, uTO KOH-
KpPemuy mouTn B 2,5 pasa TOJME ¢J0s INIMHB, B KOTOPOM OHE (opMupo-
BAJACh, TO CTAHET ACHO, 9TO /K€ HA PAHHE CTAIMH T€ YYacTKH CJI0s,
rie pociau KOHEpenuHy, 3HAYMTEJBHO OTIRYAJHACH II0 CBOEI IIOTHOCTH
or oxpy:kapmero mx mia [245]. HaGmomaemas cremens yIIOTHEHWI
IJIHH XOPOIIO COTJIACYeTCA ¢ TéM, 9TO B COBPEMEHHBIX IJIMHMCTEIX MJaX
CpegHAA BeJNYHHA BJIaKHOCTH cocTaBiager okoxo 65%.

He ocramapnmpaschk Ha MHOTOYHCJIEHHEIX JIPYIHX IPHUMEpax, MIJI0-
CTPHPYIONIIX KOHCEPBUPYIOILYI0 POJb KOHKpPEIHil, OTMETHM, 9T0 OBICT-
pomy 006pasoBaHIIO WX CIHOCOOCTBYIOT MPOAYKTH PAa3JIOKeHHA 0CTATKOB
OPraHM3MOB (AMMWAK M JIP.), KOTOPHE {ajke B YCIOBHAX, HEOMATOIPUATHEIX
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ATA  OCAJKIEHHA TeX I MHEIX MIHEPAIoB, CHOCOGCTBYIOT OCaikie-
HHI0 KapOOHATOB M JIPYTHX COEJHHCHWIl B HEIOCPEICTBEHHOIL GJIMB0CTH
or pagaarapomuxcs ocrarkos [106, 329]. Konkpenuu rakoro tuma gacro
GuBaior ourymmuosns [245] u copepxar ramwin nedgru [514].

Kak m3pecTHo, MaKcHMaabHOE KOHKpenueoOpasoBaHue IPUYPOYEHO
K ramEncTEM moposiam [303], moaromy mpm mayuenwu rIMH HE0OXO0MHMMO
BeCchbMa TINATEJIbHO 00CJHEN0BATH KOHKDEIHH, B KOTOPHIX MOT'YT OBITh
TIPEKPACHO COXPaHEeHbl OCTATKM CAMBIX pPasHOOOPABHEIX OPraHH3MOB.
IIpu sTOM caeyer moMHHTH OCHOBHOE MeToAmYeckoe ykasaume [|. B. Ha-
JUBKMHA, KOTOPHII IMUIIET, UTO «HET TAKMX MOPCKUX OTIO/KEHUII, B KO-
TOPEIX Henb3fd OHI0 OB HANTH (ayHY, HO CKOPOCTH HAXOJKJEHUA BeChbMa
pasimuna. Yame Bcero 9To OCYIECTBIAETCA €YePe3 HECKOJABKO MHHYT
HIM JIECATKOB MMHYT, HO mHOTja Tpedyercs Heckouabko mueii. Mayma
KOHIEHTPHPYETCH B TOHKHX IPOCHOAX, BAKIIOYEHHHIX B IOYTU HEMLIX
TOJHIAX MOIHOCTHIO BO MHOTO JlecATKOB Metpos» [236, c. 342].

Bee ckasammoe oTHOCHTCA K KPYMHEIM OCTATKAM OPraHH3MOB (MaKpo-
dayme), HO MOU{HEE TJIMHUCTEHE TOJINM TaCTO 3AKIIOYAIOT MHOTOTHCIEH-
Hele pakoBuHL Mukpodayun (dopamurHPEp, OCTPAKOA, pajHOIApPHIL),
a Tak/Ke ocTarkm gmaromeii. ITpum moseBoM ommcaHum paspesa MX IOUTH
HEe yIaeTcA BUJETH, W A o0HApy:KeHuA HeoOXoauMO 0TéHpaTh 0Gpasifsl
He peske ueMm uepe3 1 M m wame, ecim 4epeayoTeA pasHEE THILL OPOJ.
Ilpn naywennmn murpodaynsl, ocobenno dopammandep, GLICTPO pearupo-
BABIIMX HA M3MCHEHHE CPeIbl I 3aXOPOHABIIMXCS MACCAMM, C YCIEXOM
NPUMEHAOTCA KOJAMYECTBEHHEIE METOJbl mecienosannsa. Peayiabrarel Ko-
JAMYECTBEHHOTO M3YYEHNA, B COMETAHNH C TAHHLIMHI 10 AKOJOTHH COBPEMEH-
HHIX gopaMunndep*, MO3BONAIOT, PYKOBOJCTBYACH COOTHOMEHHEM IIITAHK-
TOHHBIX 1 OHTOHHEIX GOPM, HX pasMepaMu I HEKOTO PHME 0CO0eHHOCTAMA
CTPOGHUS PAKOBHH, BBH/IEIUTH OTIOKEHHA PA3INIHEIX TAYOHH (B TOM
uncsie i ray6okoBogasie oGpasosarua mopsara 1000 M) u pasabix Kiam-
matudeckux 3oH [229]. Ha ocHOBe Takmx JAHHBIX MOTYT OBITH COCTAB-
JeHBl CXEMATHTECKHE KAPTHl PACIHPOCTPAHEHUA DPABJIHYHBIX KOMILIEKCOB
dopamurndep, 4 TaK;Ke APYTHX IpejcTaBHTeNell IIAHKTOHA — pajuo-
aspuii u mmatomeii [32]. Ilpm MuoroumcieHHbIX CKBaKHHAX W JIA
ROPOTKUX MHTEPBa/OB TEOJOTHIECKOT0 BPEMEHH COCTABIAIOT KapThl
«opaMuHENPEPOBHX OTHONICHHI», HA KOTOpPHE HAHOCAT YMCJIOBLIE OTHO-
eHHA INaHKTOHHLIX gopaMuaudep k GerrocabM. Takue JaHnbe [03BO-
JIAKT BRACHATH XAPAKTED COODIMEHUA JpeBHero GacceiHA ¢ OKeaHOM,
HAMETHTH CHCTeMBbl T€UeHHIl U MPOCHeUTh UX M3MEHEHHS BO BDEMEHH,
CBA3AHHLIE ¢ BO3HUKHOBeHHeM dapwepa [503].

O0BbeKTOM MHKPONAJeOHTOJOTHYECKOTO MSYYEHUS SIBJAAITCA TAK/KE
m ocTaTKE ry6or, or GONBIIMHCTBA KOTOPHX B MCKOIAEMOM  COCTOSHHK
0CTAaloTCA JIMIIb MeJIKHe COUKyJanl. MHOrHe M3 HBIHe SKUBYIUX TYy00K
ABAAIOTCA HAIERHBIME ITOKA3ATENAMHA IIIYOHHEL, COJMEHOCTH I TeMIepaTy-
PHL BOJIOEMOB, a MOTOMY AJA TEOJOT0B BGOJNBIION WHTepec HMPefcTaBIAIoT
pesyabpTaThl pazpabarTHBAIOMErocd B ITOCJAEJHEe BpPeMA CIHHKYIBHOIO
amajmaa [150, 151].

* Ona ¢ neGoapIAME OTPAHHYEHHAME MOTYT OHTL pacipocTpaHensl Ha gopa-
MEHADED TPETHYHEIX M JIazKe MEJIOBHIX MOpeii.
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B saxmodenme ocTaHOBHMCS HA HEKOTODHIX METOIHIECKHX yHKaaa-
auax J{. B. Hamusknna [236], koropstii ocoGenno mopuepkusan Heol-
XoAuMocTh JnddepeHEIHpPOBAHHOI0 MOJX0/A K M3Yy4eHH0 0O0JBIMIX KOM-
IIEKCOB CJ0EB U OTMEedaJ, uTo O0O0LIYHOIl ommudKoil reojoroB ABIALTCA
HPU3HAHAE MOPCKOIO MPOMCXOKACHNA DONBIINX TOJML 0CAMOIHEIX TIOPOJ
HA OCHOBAHUM HAXOJOK MOPCKOH (QAYHEI B OZHOM HJIH HEMHOTHX CJOfX;
IpH HToM 00BIMHO OTIOJKEHHA NPHOPE/RHEIX PABHHH, COJOHOBATO-BOJHEIX
I [iaske MPecHOBOJHHX JaryH u §0J0T OTHOCAT K MOpPCKHM o0pazoBa-
HUAM (HAIpHMEDP, TJIHHHUCTHE CJAAHIE ¢ HeJeINHIoJaM, IMOKPHBAOIINE
niaacte yraeir). J[. B. Hamuekun ofpaman Tak;ke BHEMaHIE MCCIEI0BA-
TeJieli HAa TO, YTO HEPEKO K MOPCKUM OTHOCAT OTIOJKeHHS, B KOTOPHIX
HAIeHb JUIIL HeCKOAbKO dopamwHHED WIM JmaToMeil, 3afniBasg, 4TO
OTH OCTATKM MOTYT OHITH HEPeHEeCeHE BETPOM MIH TEKYyUYMMH BOJAMIH.
B mopekmnx ke GacceiiHax NpeICTaBHTENM JTHX TPYIOI BCTPEdaloTCs
B Goabminx KoJamdecTBax Ha O0JBHIOH ILIOIMAJM M JaTepajbHO BCEraa
HePeXoiAT B OTJIQKEHHA ¢ MarpodayHOIl.

B nocnepnme ropsr 8 CCCP mocturayTH GoabIie ycmexu B H3yIeHHN
OCTATKOB OPTAHM3MOB 13 KOHTHHEHTAJBHEIX OTIOKEHHIl (IPeCHOBOIHEIS
MOJIITIOCKM, OCTPAKOJBI, pPHIOB, HA3CMHLIC MO3BOHOYHEE, HACEKOMEIC W
pacrenua). Ha ocroBamum 91uX JlaHEBIX 715 0TJI07KEHIIT KailHO305 1 Me30-
3081 MOTYT OBITH ¢ GOJBINOI MOJMHOTO BOCCTAHOBIEHLI YCIOBHA OCAKO-
obpazoBauusa. PesyibraTsl majieoHTOJOIMYECKUX WMCCIEIOBAHMI KOHTH-
HEHTAJBHEIX 0TJ0:KeHnil asnarckoil yactn CCCP Kpartro oTpaskeHs B ¢c60p-
HHKE, COCTABJEHHOM KojmektuBoM aBTopos [300].

s maneosoiicKUX OTIOKeHNII TaKHe PeROHCTPYKINE GoJee TPyJIHEL
n TpedyioT Tay00KOTO aHAIW3A 3aXOPOHEHWIl M JEeTaabHOTO H3yYeHHsd
mMopdoaornyeckny oco0eHHOCTEIl 0CTATKOB OPTaHE3MOB.

Hure na npumepax, paarsix ua pabor psja mccienosareneii, Gyper
MOKABAHO, KaK BEJIETCS aHajud OCTATKOB OPraHU3MOB, 3aXOPOHEHHHIX
B TIHHUCTHIX TOPOJIAX, B Pe3yJbrare KOTOPOTO MOTYT OBITH BOCCTAHO-
BIGHDLI CYIIECTBEHHO PABINYHLIE YCJI0BHA 00PAB0BAHNA IIHHUCTHX OCaJl-
kroB. Pacemorpenme sToro Marepmasa Ieaecoo0pasHo MIPOBECTH JIIA ABYX
BPEMEHHEIX wunTepeanos: 1) gus HeoreHOBOro (B OCHOBHOM DaHHMI
H cpejlHuil MHOLEH), OPraHUaMBl KOTOPOTO IO BKOJOTHYECKHM TpefoBa-
HIAM OBIIN OJUBKH K COBPeMEHHHIM, U 2) JIf 3HAUUTEbHO Oojee jipes-
HEr0 KaMeHHOYTOJBHOTO IePHoJA.

2. IPHMEPEI PEKOHCTPYRIINK YCIOBHN OBPA3OBAHNIS
HEKOTOPBIX TJIMHHCTBIX OCAJTKOB HEOTEHOBOI'O HEPHOJA

Compnamicossie ramHbl . (MHODEH)*

. B Kpumcro-Hasrasckoii o6xacTn mupoxo pacmpocTparess Momiasie (fo 700 m)
IPEeNMYMEeCTBeHHO TEMHOOKPAIIEHHE® TIHHEL ¢ HecYaHO0-aJeBPHTOBEIMII H Meprelh-
HEIMH TPOCIOAME H KapOOHATHHIMA KoHKpenmsamm. OCTATKH OPrammsMoB B HEX

* CompHajHcOBHe IIHHL PA3BATH B OTI0KeHHAX JIBYX IOPH30HTOB — TapXaH-
CKOr0 W YOKPAKCKOT0; rPaHdiad MeAly HHMH yCTaHABIMBAJACH C TPYAOM H 4AaCTO
nx 00BeAHANN [10]] HA3BBAHHEM (T0KPAKCKO-CHHPHAINCOBEIX CIOEBY.
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He pasHooOpasHb: Ham0OJee MHOTOYMCJIEHHE! MEIKHe PpAKOBHHKH ILIAHKTOHHEX
KPBUIOHOTHX MOJUTIOCKOB (nTepomnof) popa Spirialis (0T KOTOPEIX 5TH TIHHEL MOJY-
YHJIW CBOC HA3BaHHe), CPABHHTEJNBLHO YACTHI OCTATKH PHO M jHaToMeil, ecth (opamu-
HuQeps, HO OYeHh OCMHB, a HHOTJA H HOXHOCTHIO OTCYTCTBYIOT; OCTATKH MOHHOIL
daynsl, npefcTaBleHHEe PAKOBHHAMH HEMHOTHX IIacTAHYaTOmabepHHIX ® Oproxo-
HOTHX MOJUTIOCKOB, CHMKYJaMH ry6ok u unemmkaMu odmyp. Mapeika BeTpedarorTci
oGpuBEN cTebdelf M JIHCTBEB pAaCTEHMII.

H. M. Auppycos [5], BoccramaBausast B 1897 r. ycumosmsa obGpasoBaHusa 2THX

raun, ofpataa ocofoe BHEMaHWe Ha OCTAaTKH Spirialis, KOTOpHe B COBPEMEHHBIX
OKeaHaX BMECTE ¢ PAKOBHHAMH APYTHX KPEIOHOrHX u Gopammandep caarawr raydo-
KOBOJIHEIe IITEpPONOAOBEE M. B ocagkrax ke MAOmeHoBOro facceiiHa MaccaMu 3axo-
POHAANCL TOIXBKO ofEM Spirialis M NOIHOCTHI0 OTCYTCTBOBAMH OCTATKH JPYIHX
kpetonorux. OGbaecmenne stomy H. W. AsgpycoB pgam, ommpaach Ha Jamake o0
o0pase KASHA PA3INYHEIX POMOB COBPEMEHHEIX NTEPOIOM, HX rayGHHIOM pacupocTpa-
HeHnn ¥ 00NBINOH YYBCTBATEJBHOCTH K YMEHBIIEHHIO COJEHOCTH. BHACHANIOCH, 49TO
B HIaX MUoLeHOBOTO Gacceiima OTCYTCTBYIOT OCTATRH TeX pofos nreponof (Cleodora,
Diacria, Balantium u Vaginella), KoTophle pacIpocTPaHeHkLl B HOBePXHOCTHOM IIAHE-
TOHE DKBATOPHANLHKEIX M CPeJHHX IINPOT, TOTAA KaK COMPHANHL BXONAT B HOBEpX-
HOCTHHII IJIAHKTOH IOJAPHHIX o0JacTeil, a B ¢pefHAX H SKBATOPHAJBHHIX MHPOTaX
sRUBYT Ha Goapmux rayOmEax. «V8 8TOro ME MojKeM BHBECTH 3aKIIUeHHe, YTO Mac-
COBOE MOABJEHWE CHHPHANHA IPH OAHOBPEMEHHOM OTCYTCTBNH JPYIHX ITEPONoJ
yEKasbBaer, 1n60 Ha HHBKYI0 TeMOEPAaTYpy HOBEPXHOCTHEIX BOJ, In00 HA TOCIOJCTBO
3jech MHBX YCJIO0BHI, IPENATCTBOBABIINX NPONBETAHMIO HYNEINATHUYECKAX HTEPONON.
Eenm MB nmpmMeMm Bo BHUMaHHe YCHOBHA, IPH KOTOPHIX CHIPHAANCHE BCTPEYaloTcs
B HOKpaKe, T0 MH BIpaBe NPHHATL, YTO NPHIAHON OBIJIA HECKOJHKO NOHIKeHHANA
COJIEHOCTH MOBEPXHOCTHHIX BOJA M 9T0 TOJXLKO Ha Tay0OneHe copepkamue coim OHIO
HOpMaJbLHEM. [10aTOMY Clofia MOTIIH IPOHAKHEYTH TOABKO aducconerarmdeckne GopMut
(Spirialis)» [5, e¢. 152].
- 910 ofbAcHenme OHIO TOAKPEIJICHO CpPAaBHeHHeM OCTATKOB JOHHOI (ayms,
3aXOPOHCHHHX B CHHPHAXMCOBHIX INMHAX, ¢ (aymoii YepHOro MopsA; BHACHHIOCH,
4TO B MHOIEHOBOM 0acceilHe OTCYTCTBOBAJM BCe Te (THIHYHO MOPCKHE) OPraHH3ME,
KOTOpHIe HE MOTYT cymiecTBoBaTh B YepHOM Mope, HMEOMEM HOHWKEHHYIO coje-
HOCTh: KOPAJJIbl, MOPCKHe €KH, MOpCKHe 3Besjsl, Gpaxmonopsl, medanonogsr u ap.
H. M. AanpycoB oTMeTnaI Tare, 4rTo ayHa HIANCTHX I'PYHTOB MU0MeHOBOTO KprM-
cro-Haprasckoro facceifHa 110 POJOBOMY COCTaBy HamoMHHAET (ayAy HAOBHIX OTIO-
skennit Mpamoproro mopa (ma rayommax 92—238 M) m dayry daseonnHoBOTO HIa
Yepuoro mopa. H. M. ABpycoB cumTad, 4To COHEpPHAJNCOBOe MOpe OO BHYTpPeH-
HEM, HAXO[UJIOCH B OTPAHHYEHHOM COOOMIEHNA ¢ OKeaHOM M HAWMOOJBINHE ero Iiy-
Guubl, BozMOKHO, ObIH Ges/KM3HCHHBIME, Kak H B coBpeMenmoM YepHoM Mope.

A. JI. Apxamrexsckmii [7], maydan tpermunnie oriaosemma Cesepmoro Kas-
Kasa, AONOJHET CpABHEHWE MOHHONH QayHBI CIHPHANNCOBRIX IVINH ¢ HACEJNEHHEM WM~
cTHX IpynaToB Yepmoro mops M mopTBepana BuBonut H. M. AmgpycoBa o cxojictee
IIHCTEX OCAJKOB MHOIEHOBOTr0 OacceiiHa, OTIATABIIUXCA B COOKOMHKIX YCIOBHSIX
1 He GamaKo K Oepery, ¢ daseonmHOBHM mIoM YepHOTO MOpPS, pacHpoCTPAHEHHEIM
Ha rayOommax 65—130 M. K Gomee rayGoOKOBOJHEIM OTIOMKeHHSM, CXOJHEM C Oes-
JRH3HEHHEIMH OTIOReHAAME YepHOMOPCKOH KOTIOBHHE (30HA CEepOBOJOPOAHOrO
sapaykennsa), A. J[. ApXaHETeJbCKHil OTHOCHI Te CONPHAINCOBLIE TIWHH, KOTOPHE He
COflep/KaT OCTATKOB JOHHEIX OPraHuasMoB. MHOTHe W3 STHX IVIHH IpefcTaBIeHH H0I0C-
YATEIMH DasHOCTAMN, COCTOAIAMH H3 YepefOBAHHS HPOCI0eB TAMHH ¢ Gomee TOH-
KAMH TPOCHOKAMA CBETJOT0 Meprejis; 0 BHEITHEMY BH/Y OHH HHYeM He OTJIHYA-
10TCA OT TIY0OKOBOAHKIX ocafkoB Yepmoro Mopsa. OfHA U3 CBETALIX IPOCIOEK DHED-
ragno Bernnaior ot HCI, gpyrme — okpeMHeHH, TO-BHINMOMY, 3a CUeT 3aMEIIeHIA
KaJbIATa KPeMHe3eMOM, BOSHHKIINM 3a c9eT PACTBOPEHMA W BTOPHIHOTO OTIO0KeHHA
KpeMHeseMa cKeleTHHX oOpasopammii fHaToMell M ryGok. (M3-3a oxpeMuEenns TOPOJ
OBIJI0 HEBO3MOKHO BHIIOJHNTH TPaHyJIOMETPHYeCKNe AHAJM3H.)

B janpHeiimeM JieTaJIbHEIL NaXe0dKoIOrMYeckuil amanms AoHHON (ayHH H3
TOJMHN COMPHANHCOBHX riuH Ha KepdeHckoM moxyoctpoBe (TapXaHCKHI TOPH3OHT)
Obt pumonmen P. JI. Mepwammey [218], a E. B. Jlmseposcras [186] mayumuna
ROMIIIEKCH (JOpM, BaXOpOHEHHHIX B DPasiNIHHX OCagKaX YOKPAKCKOro rOpPHIOHTA
(coobmecTBa COMPUATHCOBHX TJINH, IECYAHO-ANEBPHTOBHIX OCAJIKOB H HAMEHHCTOIO
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nma). B peayaprate 9THX pafor yAaloch CYMECTBeHHO AOTMONMHHTE CJIOHKHBIIEecH
paHee npejicTaBlIenne o Xapakrtepe facceifia, B KOTOPOM OTJIaTajich CIIPHAJINCOBHE
ranuel. Tax, E. B. Jluseponckas [186], amamusmpys pofgoBoil cocTaB [OHHEX
KOMILIEKCOB M3 MeJKOBOZHLIX IecYAHO-AJIEBDUTOBLIX O0CA/IKOB, IOATBepAmaa GOTb-
moe CXOfACTBO MX ¢ HaceleHueM mpuipemuoil oGnactn Yepmoro mops, Ho ofmapy-
JKIJIA CPeAH YOKPAKCKHX MOJUIIOCKOB IpefcraButeneil poga Arca., Mx upucyrcTBme
103BOJIACT MPeAuodaraTh, YTO COJMEHOCTh BOALL HaJ mpHOpe;KEEIMH QAMEAME COCTa-
Basiia e 180/, Kax B YepHOM MOpe, a GiLra Gonbme — npumepno 22—240 /4. lanee
OHA YCTAHOBHJIA, 4TO IIOYTH BCe (OPMEI, CBOIMCTBEHHEIe CHMPHAMMCOBLIM IVIMHAM
yoKpakcKoro facceiina, ;KEBYT ceiiyac B moxHoconeHoM CpefmaemHoM Mope, a B Yep-
HOM MOpe Hé BCTPEYalTCA BEWY ero HeJocTaTodHOH colleHocTH. K 4meay MX OTHO-
cATCA IacTHHYaTO;KaOepHEle MoamiockH Cryptedon, Leda, Corbula, Cuspidaria
W IIAHKTOHAELE Spirialis; ATREMRIT IPeJe TepeH0oCHMOl HMI COTeHOCTH B COBPEMEH-
HEIX Mopax 22—240/q0. C mpyroii croponsr, B CpefiHseMHEOM MOpPe PacHpOCTpPAHEHL
HIVIOKOKHe W KOPAJIL, TpIYeM HIGKHHI IpPEes COJeHOCTH, B KOTOPOM OHH elle
MOTYT CYIecTBOBAThH, cocrapifer 32—330/go. llpeacraBuTean STHX I'PYHII COBCEM
He BCTPEYaloTes B HCCICAYEMHIX ocajikaX; cIefoBaTelbHO, COMEHOCTh YOKPAKCKOTO
Gacceitma, maxopusuieroca B JlarecraHe, BeposATHO, He HpeBEmraga 320/g.

Bamaxne Beamauskl coenocTH (1o 300/ ) Heckoxpko panee ompegenna P. JI. Mep-
Kiane [218] pgaa rayOmHEHOE ¥acTH CHUpPHAIHCOBOTO MOp#, 3aanBapmero Hepuen-
CKUIT 10XyOCTPOB B TapXaHckoe Bpems, My G5 coGpaHsl MEOTOYHCIEHHEE J[AHHBIE
0 Mopdoaoriy, 06paze JRUHI U YCAOBHAX CYIECTBOBAHIA TEX POJIOB COBPCMEHHBIX
IIACTHHYATOKA0EPHLIX MOJIIIOCKOB, OCTATKE KOTOPHIX 0OHADYIKEHLH B OTIOKeHHAX
TapXamCKOr0 TOPH30HTa. Bee MaTepHANH, XapaKTePH3YOIHe OTHOIIEHHS BTHX
MOJUIIOCKOB K TPYHTY, COIEHOCTH, TeMIepaType, IIyOHHe, CTEHeHH IIOJBHKHOCTH
BOJIEL T TA30BOMY PeKUMY, OLLIH HCITOJNL30BAHK 1A BOCCTAHOBICHNA YCIOBHIL CyILe-
CTBOBAHMS BEIMEPIINX HpeICTABHTENel BTHX pPOAOB, HACESBIINX MINCTHE IPYHTHI
TApXaHCKOTO MOPH.

Paspes, mayuennsii P. JI. MeprammmM, JIHTOJOIMYECKH BechMa OfH00Opa-

" BeH — 3TO MEKPOCHOMCTHE TOHKIE MOHOMHHEDAJLHEE INIMHBL MOIHOCTHIO Gotee
100 M, MectamMu oforameHHble aJeBPHTOM, B HUX MHOTO IMHPHTa, IPHCYTCTBYET Iyay-
ronwt. Hinkame 10—15 M riime HMEOT TeMHO-CEPHIT IBeT, BHIIe npeodaagaloT Golee
CBeTJble TOHA — Cephlil, 3eIeH0BATO-CEPEII W cBeTio-3edensri. Ilpn ommeamint 65110
BLITeIeH0 7 ¢l10eB MOIGHOCTEI0 1—A40 M; pasnmdausa OTHENBHLIX CJIO0eB II0 BepTHKAII
OHPEAENATOTCA KOANYCCTBOM PAKOBHH INIACTHHIATOMKAGEPHAIX M OPIOXOHOTHX MOJLIIOC-
KOB, ocTpakoj, hopamuaudep, 0610MKOB cKeleToB odiyp, paKooOpasnsix, MUIAHOK,
pbil, a Tamske cojep:anneM agespura. OCTATKOB 0pragmsMoB 0ollee Beero B HIGKHENT
M BepXHEeil JacTAX paspesa, a B cpegHeil wacTH (40 M) HX CTAHOBHTCH MAJ0 MIH OHN
COBCEM OTCYTCTBYIOT. I{poMe Toro, eclim B caMOM OCHOBAHWI paspesa (3 M) ocTaTKu
(dayHBl ecTh 10 BCEMY €010, TO B 0CTAJLHOIL YaCTH OHH INIABHRIM 00pasoM Ipuypo-
YeHkl K INOBePXHOCTAM, o0QTANIeHHHIM ANeBPHTOM, WIH K TOHKHM aJeBPHTOBEIM
NPOCTAOAM, 8 MEMRJAY HEMN B ININHAX OCTATKOB MakpoayHE Het.

[Tocaoiinblit SKOJOrMYECKNIT AHAJH3 DPOH3BOAMICA € YICTOM KOJNYeCTBEHHBIX
COOTHONICHNIT OCHOBHKIX IpejcTaBuTesNeil [oHHOH daynsi. BhUI0 yCTaHOBIEHO, 9TO
BO BpeMf OTJIOKEHHA BCeHl H3YUEHHOH TONN(M B TAMHEUCTHIX MJIAX 3aXO0POHATICH
B OCHOBHOM OCTATKH J[BYX OHOIEH030B — najeonenod * Leda — Abra m naneo-
neno3 Cardium — Lima. Tlaneonenos Leda — Abra, cocToAlMIT HCKIIOYATENLHO
13 opu, KUBYmuX B rpyaTe (MAdayHa), 6T NpHCHocobIeH K FKIBHI B M0IY3aCTOl-
HEIX BOJZAX ¢ HUYTOKHBIM COJIepiKaHHEM KHUCIOpojia B NPHIOHHOM CJ0e BOJE, HpPH
THOYTH TOJHOM OTCYTCTBUN BentTmiasamum. [lameonenos Cardium — Lima comepman
SHAYHTEALHOE KOJXMYECTBO BIJIOB, RKUBYIIAX Ha HOBepXHOCTH TpyHTa (ammdayma),
foJiee TYBCTBUTENBHON K YCTOBUAM raszoobMena i TpeGoBaBIIC TS CBOETO CYINECTBO-
BAHHA HEKOTOPOH NMOJBIKHOCTH BOJIH M CHCTEMATHYECKOH aspamni IpPHI0HHOTO ee
ciiosi. B COOTBETCTBHN C STHM T'PYHTH, HA KOTOPHX obmran nameonenosd Cardium —
Lima, copep:kar GoJblle aneBpHTa, a MeCTAMH M mpmMech mecka. Ilo colXemocTs

* IlaneoneHo30M 37ech HA3HBAETCA TPYNONPOBKA HMCKONAEMWX OPranmaMoB,
COCTABIAINIAA 9acTh JOHHOTO OHONEH03a, COXPAHNBIIYIOCHA B MCKOIAEMOM COCTOAHMN.
Haspanme naxeomeno3aM JaeTcs M0 mpeo0aaTaomimM POfaM WM BAJIAM,
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HNAJTE0UEH03b He PasIngaioTes, Tak Kak.ofa coflepkar NofaBifgiomee GoJBIITHCTEO
CTeHOTAJMHHLIX (hOpM, CYMECTBYIONAX HpH COJNGHOCTH He HiGRe 280/g.

B kauectse mpuMepa MOCHOHHOI0 MaTeodKOJOIHICCKOT0 ANANN3A W CACIaHHLIX
HA OCHOBE €ro BHIBOJAOB 00 YCIOBHAX CVYIIECTBOBAHIA MOKHO IpuBecTH (¢ He(01b-
mME cokpamenuavn) ganase P. JI. Mepkanna [218] no HuzKHEMY €J10K0 H3YIeHHOI
Toamy. OH uMeeT MOIMMHOCTE 3 M U IPEeICTaBlIeH TeMHO-CepOil TOHKOI IiIHHOIT ¢ HesHa-
YATeTHHBIM KOJIYeCTBOM ajJeBpPHTA, NPHYPOYeHHOr0 K IOBEPXHOCTAM HACIOEHNA.
B Bepxmeil wacTH cJ0A ecTh KpPYIHBe KapaBaeoOpasHbie KOHKDENHH M3 IIOTHOTO
Meprejsl, B KOTOPHX HHOTAA BCTPeYaloTcs OCTATKE Hacekombix. Ocrarkm Qaymnr
OOMABHE: CpPeIN ITacTHHYAaTO:kKabepHHX mpeobnajgawT Abra parabilis, Leda sub-
fragilis w Cardium liverovskayae; NATH BULOB IPEACTABICHK HeGOJNBIIAM YMCIOM
ocobeit. B coctan JI0OHHOTO KOMINIeKCAa BXOMILIN Takske ractponojs 'Nassa, opuypui,
ocrpaxojsr, gopamumndepst. K oprammsmam, ofutaBnmM B JPYIAX YCIOBHAX 1
JINTB 3aX0POHEHHHX B IMMHAX, orHOcATCH Xylophaga dorsalis, cBepauBIIas IaBaR-
iIe Jlepeskbs, nrepononsl Spirialis, ocTaThu pHO (CBeTAMIECH, CEILAN, TPECKOBLIC)
H Ha3eMHHX HACEKOMBIX (BKYKH, CTPEKO3H, KY3HEUmKI).

PaxoBnan niiacTHHEYATO;KA0EPHEIX pacnpejieleH B TOJIIE CI0A H He HpHypo-
YeHEl K INTOCKOCTAM HACIOCHHA, HO OPHEHTHPOBAHH TOpH30HTaAbHO. CTBOpKHN Bee
pasposHensl, 00 paneAsl BHITYKIOCTRIO I BBEPX, I BHI3; PAKOBIH ¢ COMKHYTHIMH CTBOP-
raMi Her. OcraTkn MakpoayHEl HanGolee oOMIBHE BHH3Y, KBepXYy WX CTAHOBHTCH
senbme. Ocratkn pub W HaceKOMEIX HAXOAATCA B BEPXHel 4acTH CJOH; COBMECTHO
€ MOJIIOCKAME OHN He BCTPEYaloTCA.

Ha ocnoBammm mMeoIuxcsa JAAHHHEX O COCTaBe M 3aX0pOHeHWH (aymsl m MaTe-
puanoB o6 HKoJOTHI coBpeMeHHHIX popctBeHEnx (opm P. JI. Mepramm cpexal
cHefyIOIHe BHBOAN 00 YCIOBHAX CYIECTBOBAHMA.

CoJieHOCTH UPHAOHHOrO clXof Bofsl Gmoroma accommamym Abra — Leda Jerko
OnpeleNAeTca NpHCYTCTBHEM creHoTanumEHKIX dopm — Leda, Thyasira, Musculus,
Sazicava, UBYIUX B MOPAX JIAIIE TPH coNer0CTH He HinKe 280/ . CoJleHOCTh TOIILN
nexarmain onpejpejafaeTcs HaxmgneM OoJBIIOT0 KoawdeeTsa ureponoj Spirialis n
TayO0ROBOAMEIX cBeTAINXCA prbok u3 ceM. Gonostomidae. I1 re, u jpyrae Berpeda-
10TCSA ML B MOPAX HOPMAJBHOI COJEHOCTH.

Ipynr 6ua mamernir, ¢ Oolee MM MeHee INIOTHHIM BePXHUM CIIOEM, CY/I 110
NPHCYTCTBHIO, XOTA ¥ He3HAYNTEJNLHOr0 KoJmdecTsa, snmdayusr, a Takme IO Topi-
30HTAJBHOH OPHEHTHPOBKE PAKOBIH.

Temueparypa Oblla yMepeHHO HNAKOIT, MeX0iA M3 npeodIagamua XOTA H dBpI-
TePMHEIX, HO TpPeInouTATeNsHO XoJdomomwdusux Gopym (Leda, Abra, Thyasira).
Her cBujieTenbeTs B 0 HAMWYHN Pe3KNX Ce30HHHX KoJe0aHIE TeMIepaTyps: pako-
Akl Cardium He MMEIOT TONNIHHIX KOJEI[ TIepepsBa pocTa.

T'azonfmen Bo BpeMsa OTIHOReHHs HIZKHCEH TacTH C105 NPHOANKAICA K HOPMAIL-
HOMY, CYA TI0 DIH30NYECKOMY TPOSBICHMO BIM(AayHLl 1 HPHCYTCTBHIO IOCeICHil
Cardium. IToannee razoo0MeH IPOTPecCHBHO YXY/IIAJCH, OCTABIAS BO3MOJKHOCTH
CYIEecTBOBAHIA TOJNLKO HamGolee HBPHOKCHOMOHTHEIM IIPEJCTABHTENAM HHpayHE
(Abra, Leda). B caMoii BepXHeii YacTH ¢JI0OS M OHH BCTPeUAlOTCA TOALKO DMA30/MTE-
CKH, B HePHOLI HEMHOTO YIVIIIeHHOI aapamiy, CBAZaHHOIT, BOBMOKHO, C CE30HHAIMHI
CHILHEIMM BeTPaMW, DTPHHOCHBIIMMH OCTATKN HACEKOMHIX W TepeMemmuBaBiiiiMm
Bony. Tarmm of6pasoM, MOKHO TPEANOT0AKATE, YTO HOABNKHOCTE BOAH GBLIA HeaHa-
YATeNhHA, JOHHEE TEYCHNA OTCYTCTBOBAJN.

I'nybmay u crememb ypgaxeHHOCTH oT Gepera ompefesseT:

a) oTcyrernme B ocagke Goixee rpy0oro TeppHIeHHOTO MATEpPHAjIa, UYeM AJeBPHT,
KOJINYECTBO KOTOPOTO HEBEIHKO;

6) oTeyTeTBHE B COCTaBe ACCOMMAINN PAKOBHH (ojee METKOBOJHEIX IAICOLEHO-
B0B, jajke CIYJAllHHIX OTHEABHBIX CTBODOK;

: B) OTCYTCTBHE PACTHTENLHOANHHX GPIOXOHOTMX MOJJIIOCKOB, ITO TOBOPHT O INIY-
GmHe, npeBHIMAlINe HIKHEWIT JUMHT pACTpOCTpPaHEHHS BOJOPOCIEi:;

r) upucyreTBue GONBOIOTO UICIA TITEPOION M CBeTAMMXCA PHO, 9TO TOBOPHT
0 Hanmunu Haj AHOM GOJBIION TOMIN TMeXardalim;

" ) TOHKOCTBOPYATOCTH PAKOBHH IIACTHHYATOKAGEPHEIX, TPHHAJIEKANEX 6es
HCKIIOYeHHS K BHjaM ¢ OoJpmrmM GaTHMeTpHYECKEM ANamazoHOM;

€) OTCYTCTBHE CJIe/[0B BIMAHHA IOBEPXHOCTHOTO BOJHEHNs HA JIOHHHI 0Cagok

W 3axoponenie (payHH W OTCYTCTBHE BIMSHIA CE30HHHX KOJe0aHWil TeMuepaTypH.
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IToayucnasie JaHHELIe CBHACTEALCTBYIOT 0 rayOune gua me Memee 150 M. Opmaxo
BpAj an oHa npessimana 200 M, ecan clpaBeIuBO IPeANoa0/KeHNe 0 TOM, 9T0 DIH-
80jMYeCKAA BCHTHIAUMA BOJHl IPOMCXO[MIA IIO[ BINAHHOM MEHCTBHA CHIBHEIX
perpoB. Beper mHaxogmicA B SHAYHTENLHOM YAJeHNH.

Ilpm amanmse OCTATKOB IIACTHHYATORAOGEPHHIX, BAXOPOHEHHHX B CpeLHEil
YACTH TOJI[H MOIHOCTBI0 B 40 M, ObUIO yCTAWOBIEHO, 9TO Ta30BHUL PEMKEM yXY/i-
IDICA JI0 TAKOI CTENeHH, 4To He MOIVII CYIMICCTBOBATH Jake HauGoaee sBpHOKCHON-
ontabe opml. BoOBMOMIHO, YTO HMEI0 MECTO He TOJNBKO MCYCSHOBEHHE KHCI0POAA B
HPWIOHHOM ¢Joe, HO M BOZHHKHOBCHHE CEPOBOJOPORHOTO aapaxennd. HocseHuo
0 HeM CBHJIETEJNLCTBYIOT (GOJBIIOE KOMHIECTBO NMPHTA B BepXHEll Y4acT CJA0A H OTCYT-
CTBHE 0PraHmYecKIX OCTATKOB, fa)ke CHHPHAJNCOB, PacTBOPHBIINXCS B BOCCTAHOBII-
TenbHoi cpeie. [loaBIKEOCT OPHIOHHONO CAOA BOAKL OTCYTCTBOBANA, pPa3BHBAJACH
ofcramoBKa sacToilabix Bojg. Jlampex o0 mamemenunm Tryonmer mer. CymectBoBaB-
e Ha [He YCJAOBHSA TOBOPAT 0 SHAYUTEJABHON raydume, me Memee 200 M, Tak Kak n
NOBePXHOCTHOE BOJHEHHE YiKe COBEPIICHHO He BJIHAJNO HA Adpamui0 IpPHIOHHOTO
CJOA BOJHI. :

3 Brmmie mo paspesy (BepXHAA YacTh TOJIH) B IMIAHAX BHOBL HOABJIAKTCA OCTATKI
HoHHOA (AayHR; 0HW, KAk [pPaBwio, HAXOMATCA B IPOCIOAX aJeBpuTa. JTO CBHME-
TeNLCTBYET 00 Y4ameHuy MepHojoB a2 palil AHA, KOTOPHE CO BpeMeHeM CTaHoBN-
aMCH Bee wane u cuanuee. J{HO sacenfaoch oOMILEEIMIT I paauouﬁ?annunn MOJLITIOC-
Ramu (nameonenos Cardium — Lima), mpmueM KoMILIeKc Npmodperal Bce Gogee
MEJIKOBOIHEI XapakTep — aJeBPHTOBbIe OCAJIKM OTJIATANNCH, HO-BHINMOMY, Yike
Ha rayompe mexmgy 50 m 100 M.

P. JI. Mepranu nojuepKuBaeTt, YTo Ha BCeM BEPTHRAILHOM IIPOTAKEHHN paspesa
COMPHAIHCOBHIX TJIHMH HA JiHe HET HUKAKNX NpuamaxoB Guausoctn Oepera, HH efHHOI
CPaBHATENHHO MEIKOBOJHON PAKOBHHEL, HN TANLKH, HI IECKA, €CIN He CYNTATH M-
CHIMTKA TOHKOTO aJeBpHTa, KOTOPHIl YHOCHTCA B INTOPMOBEE IOTOJH 3a COTHH KILI0-
merpoB ot Gepera. Mapeia BCTpedalTes 0CTATKH HACEKOMBIX, HO OHH MOTJIH BETPOM
YHOCHTBCH OYEHb JIalieKo.

Tanmer sepxuero maiikona Cesepuoii Ocernn

Ha Cesepmom Kanrase oxoxo r. Opumonnknze (obHamenus mo YepHoii peure)
BePXHAA YaCTh MAaiiKONCKON TOJIH, COOTBETCTBYIONIAS HA3aM MIONEHA, CIAraeTc
oH000pasapMi GecKapGONATHERIMA COPHIMA TVIHHAMHA, OHTYMWHOSHEIMH, ¢ MEJTKHMI
CRONJMEHWAME NHpuTa, B HEX COBePHICHHO OTCYTCTBYIOT PAKOBHHEL M OTIEYaTKH
MOHHKX GecHo3BOHOYHEIX, HO YacTHl OCTATKN pHi0, KpaboB, a MecTaMif H pacTeHiil
(AHMeTHA, KYCKH IpeBeCHHEl, BOJIOPOCIH); 6CTh TAK/KEe KOCTH KHTOOODASHHIX, OCTATKH
MOpCKOIM, Yepermaxs ¥ ITHI.

Ocratky peb M OpyTHX 0pranA3MoB H3YYaJH MHOTHE HCCJe0BATEeNHN N 0C0GRHHO
paareasno B. IT. Cuupumos [293], KOTOpEIE TIHITAICA BOCCTAHOBHTH 00CTAHOBRY
JKIBHA W cMepTH (ayHbl M YCIOBHA 0Ca/{Ko00pa3oBansa, HO He HCIOIHh30BAJ JaHHLIE
00 ocofeHHOCTAX 3aXopoHEHNs, IOKYMEHTHPYIOIHNX PAJ ABIeHmii. 10T npobex G
sanoxmen P. @. Texkepom m P. JI, MepraauuM [71], KoTopHe TPOBeIH AeTalbHEIL
AHATH3 3aX0DOHEHHA W MOKA3aJM, YTO CPefu Phid OHI0 MHOTO HEIHX TPYIOB, Ipe-
TEPIeBNITX pasHhe CTA/ME PA3INOMeHNs B Iponecce ranema. Kpome roro, B saaxopo-
HEHWH JOBOJLHO 9ACTHl OTJAeABHEe TOXOBEL PHIO ¢ HeJOJALITON YacTHI0 TYIOBHINA;
OB, TO-BIJ(HMOMY, HPEICTABIAIOT OCTATRH pPhi®, CHEJeHHHX XHImHKaMH (Teandu-
HAMH, aKyAaMI H p.), KOTOPEE YacT0 OTKYCHBAKT KPYIHEE KYCKH TeJa, a He 3aria-
TEIBAIOT TEJINKOM.

Ocofennoetn 3axopoHemua (xaparrep AedopManum Tpynos pub, coxpaHeHue
HA HEX 9YelIyM, pacChHIIapue gemyn (es 3aMeTHOTO HepeMelieHuAs H Ap.) CBUeTellb-
CTBYIOT 0 sacToiimocTn wan ecxafoil MOJABHAHOCTII NPHAOHHKX Bof (pme. 25). JImmb
HB3peAKa JIBIKEHIA BOJAB YCHIHBAIHCH HACTOMBKO, YTO OCTATKH PHO CKYTIBaJIACH,
KOCTH YacTHIHO pashefHHATHCH, A& CKeJeTH NpmoGpeTannm JHHEHHYI0 OpNeHTH-
posry. IIpm atom B ocajgke BOspacTala NpPHEMech INecKa M MOABIANHCH INIMHICTEHIE
TaILKE AmamMeTpoM jio 8 MM.

Karnx-mm60 TpusHakoB IOeJadns TPYOOB pui0 Ha JHe MOPA HeT, YT0 TOBOPUT
o6 orcyrersun majzasieefos. Ecam K aroMy HoGaBUTh, YTO B IMIIHAX HeT HH PAKOBHH
JOHEEX GecIo3BOHOYHEIX, HH CJIE[0B POIIIHX OPraHm3MOB, CHOCOGHLIX JKHTH Aaske
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. B OPHCYTCTBHE HEKOTOPOTO KOJMIecTBA CepoBOAOpOAa, TO HPHXOTHTCA cAedaTh BEH-
BOJL 0 3HAYMTENLHOM HAPYIICHHA Ta30BOT0 Pe/KMMa B IPHOHHHEX BOJAX.

TakoMy 3aKT0OYEHNI0 KAk OyATO DpPOTHBOPEYAT HAXOMEHNEe OCTATKOB Kpados,
MHOTHe H3 KOTOPHX H3BeCTHH Kak majaxeefsl. OfHaKo H3yYeHMe HX 0CTATKOB IOKa-
3a70, 9T0 HamOoJee MHOTOYHCICHHBIME B 9TOH YacTH MaiKomcKoro Mopsa Owuta Por-
tunus, COBpeMeHHEE IPEICTABATENH KOTOPHX IIPERPACHO ITABAIOT, BCTPETANTCH
HAleKo 0T MOPCKHX GEperoB M OTHOCATCH K IpyIiie IeJarmdecKEx kpabos. Cyua mo
KPYIHOMY pasMepy H BecaooOpasmoii gopyme mociefHeil aps KOHETHOCTEH, MAHKOI-
ckme kpaOu u3 popma Poriunus Tarske ORIN XOPOIIMMH TLIOBIIAMM.
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Jlameé BHACHIJIOCH, YTO HEKOTOpHe BHAH Poriunus OOHTAOT B COBPEMEHHOM
CapraccoBoM Mope, TH¢ OHE BXOAAT B Ipymmy opM, MIaBalomEX CPeJH capracco-
BEIX BOJOpPOCIeii I OTAKXAWINX Ha HHX. CapraccoBsie BOAOPOCIIH MOCTOAHHO Mpeds-
BaOT B IIABYYEM COCTOSHEE I JAKT IPHIOT 01eHb CBOEOOPA3HOMY KOMILIEKCY FKHBOT-
HEIX, COCTOSAMIEMY M3 CHIATHX, IOJ3a0MUX ¥ miaBaonx oprarnamon [126, 307].
K xapartepzsnt dopmam aToro Guonenosa oTHOCATCH W MedKkHe Kpadw Nautilograp-
tus 1 Inachus, 9T0 0cofeHHO MHTEpeCHO, TAK KAK OCTATKH KpadoB BTHX pofoB ORIM
IaBEO O0HADYMKEHBI B paccMaTpHBaeMOM MeCTOHAXORIPHMH.

VKasannA HA CBA3H COBPEMEHHHX KpaGoB, PONCTBeHHLIX MAaiKoOmCKEM dopMma,
co cBO0OIHO IIABAIOITIMH BOTOPOCIAMI THIIA CAPTACCOB 3aCTABHIH 00paTHTB 0CO-
foe BHEMaHWE Ha OCTATRN HOKOTAeMHX BOJOpOCIeH, B3aXOpPOHEHHHX B TAMHAX.
B. II. CumpeoR OTMe9as MPHCYTCTBNE GONBIIOT0 KOJHIeCTBA Bojgopocieil, Gyphix
H HUTYATHX. HCHOML3YA OTH JaHHLE XA 000CHOBAHHA BHBOJOB O MEeIKOBOIHOCTIT
HaXOJHBIIETOCH 3/ech Mops. CoenmaasHux pafor o BOZIOPOCIAX capraccoBOTO THIIA
N3 MaiifKONCKAX oTAosRenmii He OblT0, HO B craThe mameodoranmkra M. B. Hammbuaa
HMelochk KpaTkoe ommcamite Gopm ma chopor B. II. Cumprona. Cpeam mEx Omura m
BOAOpOCAE Sargassum maikopicum ¢ XapaKTepPHBIMH IY3LIPAMI, TPH TOMOI KOTO-
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PHX BOJOPOCIH MOTIN YAEP/KHBATRCA y moBepxuocTH Bopsl. Tak, maxeoskoioramu
ObLi0 HaiifeHo meo0XOAEMOe 3BEHO M3 [enn HKOJIOIMYCCKNX JOKA3ATEALCTE, O3B0~
JIMBIIEE OIPEAEeIeHH0 FOROPATE 0 TOM, UTO B 9T0Il YACTH MAHKOICKOI0 MO CYMECTBO -
paJ GHOLEHO3 CapraccoBoro THIA,

K dopyam, BXogHBIINM B BTOT OHONEHO3, CIASYeT OTHECTH TAKMKe M MOPCKYIO
uepenaxy, oCTATKI KOTOPOil GBHUIM ONHCAHK M3 9ePHOPEYEHCKOTO MECTOHAXOJKIEHN
A. H. PaOunuse B 1929 r., HOCKOIBKY H3BECTHO, YTO MOpPCKHE Yepemaxd IpHHAJ-
IeKaT K MHCAY IIaBaloIMHX OpTaHH3MOB, CBA3AHHEIX ¢ capraccamu [126].

Hak ussectno, CapraccoBo Mope IpefcTaBIsCT YaCTh ATIaHTHYECKOTrO OKeaHa,
JIMIIEHHY CKONBRO-HIOYAL 3aMETHBIX TeYeHHII M OXBAUCHHYI KOJBIOM MOPCKHX
teuenuii. JlanAke, HOJyYeHHBE MAMCOIKOIOIAMH, HE MOT'YT CAYKHTH 000CHOBAHMEM
TOro, 4T0 Maiikomckoe Mope ObLio mosHeM aHaxorom CapraccoBoro mops (Gacceiim
OREaHIMIecKOTO THIOA ¢ HCKINYUTENBHO YHCTOH NPO3pavYHOR M Temnoil Bofoil), HO
E COBOKYIHOCTI C ZPYTHMH IPHBeJeHHEIMH BBIIIC AHHEIMA IO2BOJAIT YTBEPHKIATE,
YTO B 9TOH JaCTH MAHKOICKOI'0 MOPA HAXOJIIACh XaqucTaTHIecKaa o6IacTh, B KOTO-
poii ofiTan nexarmdeckmii GHONEHO3 CAPraccOBOIO THIA; BEPOATHO, 8Ta 0bxacTs Guua
OKpY;KeHA KOXbleBHME TeueHHAMH. Takne Xamncrasw mapectHl m B UepmoM Mope,
rfe B pailoHax, yAalXeHHRX oT Oepera, Ha CKOIVICHHAX ILTABAIINX PaCTeHHIl, IPH-
HCCEHHHX TeUeHHAMH 0T Oepera, passubaercs cBoeoOpasHEII KOMIUIEKC, HaOMHHA-
1{)115;11?"1 dayry CapraccoBa Mops, HO He BRIIOYAIONHIL capraccoBHIX Bopopocieii

128]. :

Cyjig Mo JaHHEM 0 3aXOPOHEHHH PHO, B XAIHCTATHYECKYIO 9acTh MaifKOICKOIO
facceilna JONHBC TEYeHHA IPOHHKAIN 0YeHb pefiko. O cymecTBOBAHNN IOBEPXHOCT-
HOTO TEYEHUs TOBOPAT HAXO[MMEE COBMECTHO ¢ PHIOAMH JHCTLS JIepeBheB, BeTKH I
00JIOMEN JIPeBeCHHE; TAKHE TeYeHHA, BEPOATHO, NPHHOCHIH H MEIKOBOJHELIE BOJO-

OCJIH.

¥ B cBasm ¢ aTHM ocofBli mHTepec npuoOperaer ykasamme B. II. Cmmpmosa
[293] ma To, 9TO PACHOJOKEHHEI B cepeilHe BCRIl TOJIH INIMHNCTEIX CHAHIEB JBYX-
MeTpOBHI caIoif ocobemmo Gorar parooOpasHEIME, MOPCKHMH BOOPOCIAMH, JHCTHAMH
HaseMHHIX pacTenmii m pmbamu. Ilomamas B Goaee rayboKme cloM BOAB, BOSMOKHO
sapaskeHHEe CcepoBogopofoM, KpaOer rmGmi. Hpalbl YyBCTBHTENABHEL K YCIOBHAM
obmramnsa: no C. A. 3epHoBy, Porfunus pacupocrpanes B UepHoM Mope 710 MHUAHEBA
HIA BKIKWYATEIBHO, HO Ha (paseoJMHOBOM IUIe OH yie He BCTPEYAeTcH, T. e. sKUBeT
aums B ofaacTi, GOraToil KNCJ0poloM; B MOPCKOIT BOJie, HACKIIEHHON YIIeKHCI0TOol,
Portunus Ouicrpo mormbaer. Taxum o6pasoM, IIMHACTOE MOPCKOE JHO MAaiKOICKOTO
MOpPA JOJKHO PAcCMaTpUBATLCA He KaK MeCcTo MKH3HN KpaloB, a JHIIL KAK MECTO HX
3aX0POHEHTIA, '

He Gmma cBasama ¢ gHOM Tax:ke H Goxpuiaa 9acTh peib, a mx 0oJiee SHAYHTETb-
HEIE CKOIIEHUA B OTAENBHHIX CJOAX, M3pe[Ka BCTPEYAIONINECs, BOSMOKHO, TAKIKe
JROMEHEE OHTEH DOCTABIEHBL B CBASH ¢ THOGILHAIM BIXAHAEM CEPOBOLODOAA, B 00JIaCTh
pacIpoCTPaHCHHA KOTOPOTOo pPHIGH MOITH IOMACTE.

P. @. T'ekxep u P. JI. MepKiuH OTMETHIH, YTO, HO-BHANMMOMY, ¢ H3MeHEHHAMHA
THAPONHHAMHYECKOT0 M I'as0BOrO PeKMMa CBA3AHO TO, YTO paspe3 BepXHeMaifkon-
CKUX ININH He XapaKTepH3YyeTcs OfHOSHAYHLIME NOKA3aTeNAMII HA BCEM HpPOTAKeHNH.
TaruMi DPOTHBOPEYHBHIMH HOKasaTedsiMi spiagwrcsa: 1) npucyrcreue Ha Gonee
rayGoKoM YpoBHE paspesa THOMYHLIX AOHEHX pub — kamGansr [293] m orcyrereue
Ha BCeX OCTAJLHHX YPOBHAX 3aBeIOMBIX o0HTaTenei NHA — KaK MO3BOHOYHEIX, TAK
u (ecT03BONOUNEIX; 2) HPHCYTCTBHE ONATL-TAKM JHINL HA OJHOM ONpe/lelleHHOM ypOB-
He paspesa Macchl aMpusnanr — obuTarteneil COBPEMEHHLIX NPEHMYIHECTBEHHO TpPOIH-
YeCKHX MOpeil 1 HaXO:K[AeHHe HA [JPYI'HX YPOBHAX TPECKOBRIX — oOHTajNeil yMepeH-
HHX ¥ apKTHYECKHX BoJI; 3) mpHcyTcTBHe, cyia 1o ofpasmaM, JMIIE OJHOTO YPOBHA
¢ IpH3HAKAMH GoJiee MHTEHCHBHOTO MEXAHHICCKOTO BOBJEICTBHA BOJH Ha MOBEpPX-
HOCTh MOPCKOTO JHA. 3

Ecam npHEATH, 9T0 B paccMaTpPHBAEMOM HAMH yyacTKe OacceifHa B IepHojx ero
CYIMEeCTBOBAHNAS ORI He BIOJHE IMOCTOANHBIH PEKAM, TO MBI JIOJZKHEL HAPHCOBATH A
ero AmEa: 1) cMeHy IEpPHONOB, B KOTOpPHE KH3HL HA J{He OmJA B KAKON-TO CTEIeHH
BOBMOKHA, NepHOAAMII IPeINoJIATAeMOro 3APAKEHNA [IOHHHIX BOJI CePOBOJIOPOJIOM;
2) moABiende X HCIC3HOBEHNE TEUCHWIT, MCXOAMBIIMX M3 O6JACTH TPOIMKOB H 3aTpa-
THBAaBMUX He TOJLKO TOJILY caMoil BOJH, HO W MOpPCKOe JHO; HA IOCHeJHee, BO3-
MOJKHO, YKasHBaeT NPUYPOUCHHOCTE BHINEYIIOMAHYTOI'0 MAKCHMAJIBHOrO IPOABICHHA
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MEXaHMYECKOT0 BO3JeiCTBHA BOJH HA NOBEPXHOCTL JHA, HMEHHO K X0t ¢ Amphisi-
lie [71, c. 663].

ITepexoga K paccMOTPEHHI) BOIPOCA O TEMIEPATYPHARIX H COJEBHX YCIOBHAX
MAaifKOMCKOr0 MOpPS, ABTOPH YKAsHBAaW©T, 970 (ayHa pHO CONEPHT KaK THINIHO
MOpCKMAe IPpYONsl (aKYJIbl, TPECKOBbie, CKYMOPHE, MOPCKHe WMIJH, HOM-PHOa I ap.),
TaK H SBPHTANHHHLIE TPYHO (HAIDHMEpP, CEIbJeBHX), 0JHAKO YHCTO IPeCHOBOJ-
HHX (opM He 3aRI0YaeT.

W3 maTepaTypHHX JaHHEKX BHIHO, 9TO 9T0 OLI0 HOPMAIBHOE MOpE, TeMIepaTyp-
HbIH Pe;KEM KOTOPOTO BAIACHAETCA HE CTOJb 1pocro. Ilo-BHHMOMY, 3T0 GO Mope
9acTH yMEPEeHHOTO IMofca, OAMBKOE K TpommdeckoMy nofcy. B moanpay ymepeHHOTO
mosica TOBOPAT MHOTHE TPYINE BCTPCYCHHEIX 3/[ech pPEIG — CRYMOpPWH, MaRKpemnH,
HIyKH, KapaHToBhEe, KaMOAJIH I Ip., B 0CODGHHOCTH TPeCKOBEIE, €CIN He TOMyCHATh,
YTO TIOCHeNHHEe HeRaluch Ha TAyOHHAX. 3aT0 HAXOKICHIEe AMPHINIL CBHIETeIb-
¢TByeT 00 MHHIX TeMIIePATYPHHX yciaoBuax. Helme ;REByIIe HOM-PHOB Haudolee
pacnpocrparenst B Hujnniickom oreane. Tam ke ceifuac sxuser u Chaetodon, Takxe
ofHapy:eHHHIT B Maiikome YepHoit pedrn. Tpommgecroil Gopmoit ABIAeTCA TaKKe
HalilenAas sfeck Yepenaxa Chelone caucasica R i a b. Toasnennme aMpuaman B Maii-
KomckoM Mope HaBrasa mpuypodeHO K ABYM MOMEHTaM B ero MCTOPHN, I oba pasa
0oHO OHLTO KpaTKOBpeMeHAEIM: ofa pasa M BeTpedaeM aM(PH3Nab Ha GOXLITOM TOpPH-
30NTANLHOM TPOTAKeHAN Oacceifia, HO B CA0AX HeOONBIIOH MOMHEOCTH (YCTHO®
coobomenne B. B. Memmepa). [loaToMy y Hac HeT OCHOBAHHII XapakTepH3OBaTh
TeMIePaTyPHLIl PeKAM BePXHEeMAKOICKOTO MOPA BO BCe BPEMSA €T0 CyIIecTBOBAHHA
1o ampuzmwaaM. X 0pomnM IoKa3aTeaeM BEICOKOI TeMIepaTypsl TOBePXHOCTHLIX CII0EB
MOpH ABIAeTcA Sargassum maikopicum Palib, ommcanmeri M. B. ITaandmesm
B 1941 r. OnxHaKo, ecau ORayKeTcA, YTO 3Ta Oypas BONOPOCIE IIPOWCXO/HT H3 CIOH
¢ Amp hisile, ee npAETCH MCIIOJB30BATH ¢ TEMM e OTPAHMTOHIAMH, KAk M 3THX PHOOK .
Jlpyrie Oypsie BONOPOCIH, NpHHANIEKAMAe POy Cystoseira, XapakTepHayOT He-
CROJBKO WMHEE TeMlepaTyPHEIE YCIOBHA; MO-BAMMOMY, OHH YKA3KBAIOT HA HECKOIHKO
MeHee RapewWil kiamvaT. Onpefenenmnle # omacanabie M. B. MammGmas B 1941 r.
M3 MaifKOTCKHX OTJIOMKeHHI pasImgHnx MecT HaBkasa, B TOM 4HcIe H3 pa3apesa
ga Yepnoil pedre, TACTHA HA3EMHHX PACTeHHI YKA3LBADT HA WX MPOHCXO/RICHAE M3
IPEeAMYMECTBEARO BeYHO3CIeHHY TPOIMISCKAX JecOB. K cOKaTeHHIO, MEL He 3HaeM
TOYHOTO pacTpeleleNis HTHX HAXOAOK IO paspesy Yephoii peuxm.

B saxmouenme OCTAHOBHMCS eIle HAa OMHOM BOIpOce.

B. Il. Cumpros [293] yreepsrna;, 4To 37ech MH HaOm0f[aeM cixeflbl MAcCOBOH
©e30HHOI rAdexaH PO, a TakKe KpadoB B OceHHmil mepmox. Ha OCHOBAHHA HAMAX
HAOMOe il ¢ BTOM MEICABI0 COTIACATHCH TPyAHO. Har OHIO yKAasaHO BHImE, HET
OCHOBAHMII TOBOPHTE JLIA BCET0 MEeCTOHAXOMIEHHA 0 «MAaccOBOIl rudenw» pud, Oyan
TO OT BUUAEMAN WIA KakAX-TA00 APYrux npwand. Msl yKe OTMeHaamW, 9TO JHIIb
OJTVH cJI0it (MOmMIOCTE 2 M, ¢i10ii ¢ Amp hisile) ocofienno forat ocTaTkamM: puio. [To na-
MeMy MHeHH0, B 00CIeOBAHHEIL PAailon HPHXOTAIA OOJLIIAe KOCAKM CEeIBIeBHX
puf. 3a HAMH CJeOBAJM XAMHAKHA — AKYAH, KUT00Opasmme, capramsl (Belone),
TTAIE @ T. 1. YaeTh 0CTATKOB PHIO ABIAETCA CIENaMMA TPane3 XAMHEWKOB — W30IHPO-
BaHHBIEe TOMOBL, PA3PO3HEHHHE KOCTH (mOMeT), a APYryl JacTh COCTABIAIOT MOTHO-
mme Gomdee WAM MeHee eCTeCTBEHHOI CMEPTHIO.

TakmvM o0pazoM, HAXO/KIEHHEe CPABHHTENBHO GOJBMOT0 KOJIHIECTBA OCTATHOB
pHO (OpemMyaIecTBEHHO CelIbIeBHX) OOBACHAETCH He MAcCOBOIl rHOeapi0, a ecTecT-
ECHHEIMHA TIPUYHHAME, OTCYTCTBHeM JOHHOIH (ayHE W HHTeHCHBHON CelWMeHTaI{Heir,
Crnoco0CTBOBABIIEH ORICTPOMY 3aXOPOHEHHIO TPYIOB ;RUBOTHHIX [71, ¢. 666—667].

Jlas ompefenenna rayomHan OacceiiHa y aBTOPOB He OBUIO MPAMEIX JTAHHEIX;
KOCBEHHO O IIyOOKOBOJHOCTH CBHIETEHCTBOBAJH OTCYTCTBHE CJAE0B HOBEPXHOCT-
HOTO BOJIHEHWH, a Tak/Ke (PAKTH, YKA3HBAIONIAE HA CHAbHOE TeYeHHE Y MOBEPXHOCTH
n oveHs caaboe Ha JIHe.

Ceifuac HM3BECTHH OHOBO3DACTHEHIE, 3aBelOMO 00Jee MeIKOBOJHLE OTAOKeHHA
aToro Hacceitna. O pe/cTABIEHE TAKE TeMHO-CEePEIMA MINMHAMHA, HO HeCAOHCTHMHA
H HEeCKONbKO Oosee wapOOmATHEIME. B HEX npeofmafanT OCTATKH MOJLIIOCKOB,
B OCHOBHOM 3BpHTanwnaauX (Abra, Nassa, Hydrobia) @ mpHCyTCTBYIOT COJOHOBATO-
Bonasle GopMel — Rzehakia (Oncophora). BechMa sBpHTaIHHHBIME ABIAKTCA TAKKe
(opammandeprr Sireblus beccarii. VI3 OTHOCHTeIBFHO CTEeHOTATHHHBIX (OPM BeTpe-
sens TOALKO Apporrhais w Natica, MelIKue CHMPHATACH, eHHAYHLE TIIOOHIePHHEL
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i ap. EcTh eHEAYHEE OCTATKE KPEMHEBHIX T'y0OK, YEIIYHKN U NO3BOHKA CENBJEBEIX
pub, penkue pmaromen [219]. ITo-BmimMomy, 9T0 OLT cBOeOOpasHBLl MPROPEKHLIL
OmomeHos mnojHOCOjgeHoro Oacceitma [109, 110].

TIpuBe/leHHBHl MaTePHAN He MOKET OCBETHTH YCJAOBHA OCAfKOODpPaz0BAHUA
BO BCEM MAHKOICKOM MOpE H JUIfi BCEr0 BPEMEHN ero cymecTsoBanmsd. Hak H3BecTHO,
MAMKOICKHe O0TJI0MKEHHA B LeJ0M ABJIAKTCH O4YeHb CAOHHBIM KOMIIJIEKCOM; HEKOTOPLIe
HCCAEIOBATeN CYATAIOT, 9TO TOHKHE TAMHHCTHIE OCANMKHM OTIATANHNCH B OCHOBHOM
B HEHTPAJBHEIX YACTAX OOMHPHLIX JAryH, TAHYBIIHXCA BAOJAL Gepera cyms Ha COTHH
u TeicAuYn Kmaomerpos [236]. CymecrsoBanme OCaJKOB JIATYHHOTO TeHesHca cpejn
MaifKOICKAX OTJOKEHMI BIIOJIHG BEPOATHO, HO 9TO0 He MCKIIOYAET IAYGOKOBOJHOIO
NPOHCXOM/ICHHEA SHAYUTELHOR YacTH TIIHHACTHIX ocafgkoB. Tak, npH Hsydennm
Mafironcknx oTaoxeruit [0zmoro Masrsmunaka (HecKONbKO Gosiee JIPEBHHX, YeM
onucapusie P. @. Texkepom u P. JI. Mepkamusiv) OBIO OKA3AHO BOSHHKHOBEHIE
HEROMIIEHCHPOBAHHOrO npormba M MOATBEPIKIEHO BayKHOe 3HAYCHHe B MCTOPHH paas-
BHTHA Maiikoncxoro facceiiia HBOJONEA | NPOCTPAHCTBEHHOTO HBMEHEHMsA Ias0BOTO
pe:rEMa HanAoHHEX BOX [233].

Maiikonckae OTHOMKEHHA HTOro permoma eme Goyee Gemmnl daymoir [220], vem
ONHCAHUEIC BHINC, M OCTATKH PHO CKOHNEHTPHPOBAHH B OCHOBHOM B IIPOCJIOAX
KOCTHOTO JIeTpPHTa. Pac!?mnm yCa0BHil 00pa3oBaHAA HTHX CKONJIEHHII HOCBAIIEH
PAL cTaTeii, B KOTOPHX OMJIM NIHPOKO HCHOJb30BAHKE THIPOOHONOrHYeCKEHE JAHHHIO
[232], nana nommas JHTONOTHYECKAs XAPAKTEPHCTHKA, BHJIENEHE OTIOKEHHA B0H
C KHCJIOPOJIEHM‘K HAANOHHBIME BOJAMH M OTJIOMKEHHA 30HLI CBpOBOIIOpO)XHOI‘O sapa-
JeHHd, 00OrameHHBIe OPraHMYECKHM BEIIECTBOM KHBOTHOTO IIPOHCXOKJIEHHA.
ITpEamALl cepOBONOPOAHOTO 3aPaKEHHA B MO3IHEOAUIONEHOBOM Gacceiine HOIHOCTHI)
He BHAcHeHH [233], HO HecomHenHO, 9TO Guojormveckue PAaKTOPH W, B “WACTHOCTH,
GricTpan Maccopad rabens HXTHOGAYHH B IJIAHKTOHA TPHBOMEIH K HOCTYIJIEHHN B
HAE GONBIIOTO KOJAYECTBA OPTraHMYECKOIO BEINECTBA, KOTOPOe PesKO YCHIMBAJIO,
a MecTAMM, BOBMOMKHO, M ONPEfeNANo cepoBOMOPONHYI0 OOCTAHOBKY B Ocajikax m
HaNOHHHX Bomax [232, 233].

Iamanl kaparasckoro ropusonra Craspomoans

B ornomenmax mumonena na CesepuoM Hapkage Gams r, CTaBpomons HAXONUTCH
ofnHO m3 GOraTHIX MECTOHAXOMEHH MCKONAEMEIX HACEKOMHIX, H3 KOTOPOr0 Mpm
obmeit MOIHOCTH BCKPBHITHIX cJI0eB, paBHON 15—16 M, cofpamo oxoxo 3000 skaem-
naspos [18, 279].

B kaparamckoe BpeMs 37iech HAXOJHIACH cAMasg MPHOPeKHAA YACTh 3aMKHYTOrO
mops, HacemeEHOTro GeiHOME W Kpaiine cBoeoOpasHoi dayHOl MOJLIIOCKOB COJIOHOBATO-
poftaoro Tana [5, 109]. Otao:kenus aToro Gacceima B paitone CTaBponoans (Bumme-
pasa Gaska) DpeCTARJEHH NPEHMYIIECTBEHHO INIHHAMH, YePeIYIOIHMACT ¢ TOHKAMME
NPOCIOAME HBBECTKOBOTO MepTedsa MOmMHEOCTEIO0 0 10 cM u necka. Iocaequne ofuramo
HMEIOT 09eHb Majylo MOIHOCTE — OT Joxeif 10 8 cM — M TOABKO OJNH JHH3OBH/IHEIH
CI0f TeCKA AOCTATaeT 3 M, HO BEIKJHHHBAETCH HA KOPOTKOM paccTOAHWH. ['JIMHEI
MAKPOCHOMCTEE, MBBECTKOBUCTHIE, TEMHO-Cephle, WHOIIA KOPAYHEBO-CCPHP; MeCKH
O0HYHO KPYIHO3EPHHCTHE, Peike MeIKO3ePHHCTHIe; IBET WX CBETIO- H KeJTOBATO-
CepHif, HHOTAa OXPHCTO-KeNATHIl. Ha HEeKOTOPHX YPOBHAX B IIHHAX MHOTO KOHKpe-
IHi, [0 COCTABY OYeHb CXOJHHX C MeprejsAMH, HO WHOT[A CHIBHO OKeJe3HeHHBIX.
Oseneanenne, OXpACTAA OKPACKA MOPOM, a TAKMKe BHIEICHHA I'HICA [0 TPENIAHAM,
[0-BHAMOMY, CBSIS8AHBI ¢ TIOBIHEHIIAMEH ITPONECCAMM. :

B OnHCHBaeMHX OTIOMKeHHAX OTMedeHn mneboapmme (10—12 cM) npocmom
OpexuNH H KOHIJIOMEpaTa ¢ NECKOM, ODJIOMKN W TaJbKH; N0 neTporpadmieckoMy
COCTABY W BAKIIYCHHLIM B HAX OCTATKaM OPraHH3MOB OHH BIOJHE CXONHH ¢ IpPO-
caoaMn Mepreas. I'aJbKE ApPYyroro cocTapa OTCYTCTBYIOT; CIef0OBaTelbHO, HA JHE
Raparasckoro OacceifHa UPONCXOMAWIH PAa3MBEIBHL eflBA BATBEPAEBINIAX OCAJKOB.
B raapkax MHOTAA eCTh CJeABl CBeDPJIEHAA W PAKkoBHHEL Pholas — Tnumuasx ofmra-
Tejeil TBEPAOTO TPYHTA HPHOPEIKHOI 30HEL

[Ipn cpaBHeHMH OCTATKOB OPraHM3MOB, HAXO[ANIUXCS B PasHHX THOAX NOPOJ,
E. 9. Bexxep-Murnucopa [18] ycramosmaa, 9To B rAMHAX, HPOCAOAX Mepreis H
KOHKPEAAX COCTAB OCTATKOB CXOfleH. B ramHax 3aXOpOHEHH MeJikie CTBODKH PAaKo-
BHH IuacTapgaTo abepunx Spaniodontella, wmx peTpnT, TpyGOUKH JAYHHOK
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pyueiinakos (7Trichoplera), mocTpoennnie ma pakoBun Spaniodontella WM U3 mecan-
HOK, Uemrys pud; HHOTAA COXPAHAIOTCA I OTHEUATKA CKeleToB pub. B npocaosax mMep-
TeJs W paHHeJHATeHeTHISCKNX KOHKPeNnAX 3aX0POHEeHH Te ke OCTATKH, 9T0 I B TIA-
HAX, HO COXPAHHOCTH HX Jy4me. 3/[ech MHOTO OTHEYATKOB HACEKOMEIX, B TOM 4Acjie H
oyeHb MeNKHX (2—4 MM), KOTODHe B IMHHEe He MOTIH COXPAHHTHCA WA 00HADYKH-
BalOTCA ¢ TPYAOM; KpOMe TOTO, BCTPeYalTcsA Iepbs OTHI[, OCTATKH J[PEBEeCHHLI H
paxoBuan T'rochus. B necuanmIX sKe 0Cajjkax ecTh TOJBKO OHTHE PAKOBHHE Spanio-
dontella (pme. 26); 9T0, a TakKe TEKCTYPH HEKOTOPHX MeCYAHBIX IIPOCIOEB (3HAKMA
pabn, Kocasd CAOHCTOCTH) CBHIETENLCTBYIOT 00 OTIOKEHHH NECKOB B MEIKOBOXHOM
301 ¢ CIIBHOM TMOABHKHOCTBIO BOful. OHaro B Gacceiine npeoGmajann THXOBOIHLIE
YCIOBHA, O 4eM CBUJETeJbCTBYeT TOHKOCTh TJIHHHCTHIX WIOB, HpHCyTcTBie (opM,
HecmocoOHKIX AT IPH CANBHON HOABWHHOCTH BOAH (Spaniodontella, TWINHKE
pydeitaniros). Boabmoe KONHYECTBO OCTATKOR PYICHHHKOB FOBOPHT TaKie O TOM,
9TO COJNIGHOCTH BTOM YacTH Oacceitia OHIAa CHILHO MOHMKEHHON — nopaxgKa 4—5% 4.,
BEPOJATHO 34 cUET 3HAYHTEJNLHOTO BHOCA pednnix Bof. Il0oaToMy 3lech MOFIH JRHTH
H PagMHOKATHCHA BOJHEE FKYKH, KOMADH (KYAMIIAN W XAPOHOMUIN) o Ap. Cranmo-
JIOHTeJIJIEl, KOTOpPHe, IO AHJPYCOBY, BeTpeuaiotess sMecte ¢ Unio, Planorbis u fpy-
THMI NPecHOBOJHHIMA HJIH IOYTH NPECHOBOXHEIMH (OpMAMH, IO-BHAHMOMY, JTETKO
HNePeHOCHIN TAKNe OTKJIOHEHHA CONEHOCTH.

AHaju3 pacnpefieJieHAs OCTATKOB HACEKOMHX IO Pa3peay ¢ MOJCUeTOM HX OTHO-
CHTENILHHX KOJMYecTB TIOKA3LIBAET, UTO OOMMWI cOCTAB HHTOMOPAYHL 3HAYHTEILHO
MeHAncA. 3uanme ofpasza JKUSHA COBPEMEHHEIX NpeJCTABHTeNeH HTHX HACEKOMBIX
T03BOJIAET YCTAHOBHTH, 9TO 34 BPeMsA OTIOKeHHS PACCMATPHBAEMBIX CJOEB TIPOMC-
xofmaa cMena OGHONEHO30B, CBABAHHHLIX TO ¢ JAPEBOBHJIHKIMM, TO ¢ TDPABAHACTHEIME
(cTeMHEIMA) AacCONMANAAMN PAaCTeHMIL.

OTH BHBOJE OBIJIA 3HAYATEJIHHO PA3BUTLI W AOTOJHENEl IPY N3YYeHAR OCTATKOB
JIHCTOﬁJlO]I[BH, DPHHANJIERABIIAX K Tpyne cOCYIIEX HAaceKOMLIX, TeCHO CBA3AHHLIX
€ pacTeHHSMH-XO03feBaMA, KOTOPHIMI OHM MATATcA. CBA3H HTH BechMa IOCTOAHHEL,
1 [1epexofl Ha JIPyTHe PACTeHMA, KAK NMPABWIO, IPHBOANT K 3HAYATEILHEIM MopHoo-
THYeCKHM M3MEHEHHAM B 00pPAa30BAHMI0 HOBHX (OPM HTHX HACEKOMBIX. JIHCTOBIONIKI
B OCHOBHOM CBA3AHHL ¢ OJTHHIM paOTeHHEM—XOSHEEﬂM, TOr/la KaK TIH CMEHAKWT pacTe-
HUii-X03fieB B Tedenue cesoHa. OOnMHO MX OHLBAET BA — JPeBOBHHOe W TPABAHN-
cToe "[11;:;11 se ofa [ApeBOBM/IHBIC, HO BCEI/la 3TO OMpe/leJIeHHbI BHJL M DO pacTe-
HHsA G

Cpepn MAONEeHOBHX aucTo0aomer, onncanssx E. 9. Bexrep-Murgncosoi [18],
Gonpmasg 9acTh OTHOCHTCA K COBDPEMEHHRIM BHIAM, DPACTEHNA-X03AeBA KOTOPBIX
M3BECTHH. B 9THX cJOy9afX MOMKHO ¢ YBEPEHHOCTHI0 TOBOPHTE O CYMIeCTBOBAHUR
B KApATAHCKOe BpeMs OIM3KHX COBPEMEHHOMY PACTeHMIO-XO3AMHY BHIOB pacTeHHil
TOTO ke poja.

JKonorAYeCcKHe TAHHLE O PACTEHHAX-X03A€BAX, MECTOOONTAHMAX M PacIpocTpa-
' HEHHH COPpPeMeHHHX JAcTo0M0meR, GAHBKHX K BANAM KapAraHCKOTO BpeMeHH, ORLIH
cBefieisl E. D. Bexkep-MHIIHCOBOIT H HCOOJB30BAHKE €K [ BOCCTAHOBJICHMA
COCTaBA pACTeHMIl, BXONMBIIAX B (PHTOMEHO3H paccMaTpmsaemoro permona. Ilomy-
YEHHHI CHMCOK IOYTH IMOJHOCTHIO COBMAJX CO COMCKOM BH/IOB pacTeHWil H3 3TOTO
MecTOHAXOMIennA, onpenenenasix M. B. [NannbwanM. Taxkum oGpasom, moATBep-
JmiicA MPOTHO3 KAPATaHCKOH ()IOPH, MaHHKII HA OCHOBE BHOBOTO COCTAaBAa JIHCTO-
Omomex.

Bee aTH MaTepHANE, a TAK/Ke AHAJM3 0OMEro cOCTaBA BHTOMO(AYHEI W BKOIOTH-
YecKHe JAHHEE TIO COBPEMEHHHIM POJICTBEHHLIM PACTEHAAM H HACEKOMBIM TO3BOJMIH
OXapaKTepH3OBATH DPAJ NPUOPEKHEIX W HA3EeMHHX OHONEH030B, CYIMECTBOBABIIAX
B Crasponmonne B KaparaHckoe Bpems: 1) pacTHTeIbHEX ACCOMMANHI MOPCKHUX IO-
Gepe:Kuii ¥ ONPECHEHHLIX JaryH; 2) PAcTHTEIBHEX ACCOMAANMII IIPeCHOBOTHRX BOJ0e-
MOB; 3) NOIMEHHBIX JIeCOB M TYrailHKIX 3apocieil; 4) IHCTONAHO-BETHO3EIEHHIX
JIecoB; 5) CYXHX W CBETJIHIX COCHOBHIX mecOB; 6) CBEeTIHX CYXHX JHCTONAJHHIX JECOB
CABAHHOTO THIA M KYCTAPHHKOBO-CTEDHHX 3apociyeil; 7) XBOWMHHIX JecOB.

™

* Hax HBBeCTHO, TPABAHMCTHE PACTEHAA 0YeHbH NI0XO COXPAHAITCA B HCKONA-
€MOM COCTOSIHIA; HAXO[IKH TJieil CO BpeMeHeM ITOMOTYT BOCIOIHATE IPODIH B CITHCKAX
TPeTHIHHX (HTONERo30B.
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Puc. 26. Pacnpemenenue
OCTATKOB OpPTAaHH3MOB B
OTIIO/KEHAAX KaparaHcKo-
ro ropmaonta CraBpo-
noasa (mo E. D. Bexkep-
Muramnconoi [18] ¢ corpa-
MEHHAAMH).
1 — TJAHA; 2 — IeCOK; 3 —
necyaHuK; 4 — OMeJIe3HeH-

HEle KOHKpEmuHM; 5 — Mep=

Tejib;, 6 — TAJbKW Mepreist;
7 — HACEKOMEIE; & — MHOT'C |
HACEKOMBIX; 9 — HACCKOMBIE

B TralsKax; 10 — cBepliauue
MOJTIOCKEM; 11 — Spaniodon-
tella; 12 — Trochus; 13 —
puibp;; 14 — pE0bA  vemys,
15 — TpyGouKH pydelHuKOB;
16 — BOnHOUpMOOMHNE 3HA-
KH; 17 — Kocasa CaIoNcTOCTh,
18 — TpybourH yeppeii; 19 —
JApeBecMHA NEpeBbEB; 20 —

npobnemMaTHiy; 21 — OUTHE

PAKOBAHEI Spaniodoniella;

22 — mepha OTHL; 23 —
duropa,



JleTanpHOe paccMOTpeHHe BeexX MMEOIMXcA Aanaux npuseno E. D. Berrep-
MHuTrHCOBY K BEIBOLY O TOM, 4TO paHee CJA0/RHBIIEECS NPeJCTABIEHWe O RJIHMATe
Kaparagckoro BpeMeHN Kak 06 yMmepenHoM, camoe Goxpiiee cyOTpOIMYeCKOM, BIAK-
oM [279], TpeGyer smaunTenbHEIX KoppekTHBOB. «Haauame KCepoduUTHLIX BeTHO-
8eJIeHEIX pacTenuit: naspopnx (Laurus), munpans (A mygdalus), MamMo3ossix (4 cacia),
cyMaxoB (Rhus), a Tawie BeYHO3eJeHHX W 3aCyX0yCTOHYHBEIX Mesoduron: Dalber-
gia, BOCKOBHUKOBBIX (Myrica) m xcepoUTHLIX XBOMHEIX (Pinus) ¢ JAOCTOBEPHOCTLIO
CBHJ[ETEJILCTBYET O HEKOTOPOIl 3acyNIIMBOCTH KIAMAaTa. JTO NMOATBep:IaeTcA IMOUTH
DOJHBIM OTCYTCTBHEM TAPAKAHOB, He3HATHTENLHHM KOIHYECTBOM IHKANOK A GoraT-
crBoM amcrodnomer. CirefoBaTensH0, KAEMAT ORUI cyOTpONNYECKHmT B yMEpPeHHO
BIAKHEIE, a upeobrafawompva mamgmadramu GeIT0 cMENIAHHOE pefKoIeche, JIyTa
caaqafuinoro THIA, Jeca COCHOBHIE M JIMCTONAHEE ¢ BeTHO3eNeHHIM INojieckos [18,
c. 94].

ITpuBeeHnslil NMpAMep aHAaM3a ABIAETCA OJHOH W3 MNEPBLIX MOMHTOK BOC-
CTAHOBJICHNA HABEMHLIX COOOIIECTB WA OCHOBAHUA NHIEBLIX CBAZEH HACeROMBIX.
Ho, max msBecTHo, MOCTOANHLIME GHONOTHICCKAMA CBAZAMH 00GIAIA0T HE TONBKO
PACCMOTpPeHHEIe 3/lech COCYNIAe PABHOKPHLIEIC HACEKOMbIe, HO H TIpe/cTABHTe]N APY-
THX OTPANOB HACEROMEIX. TaKOBH, maupmMep, XHUMHAKH M MAPA3ATH, NATAOMIHACCH
onpesie/IeHHEIMI TPYHIIAME W BHIAMH MO3BOHOTHEIX W GECTO3BOHOUHHX HHBOTHHIX.
IToofaLie MEOTOYHCACHABe GHOJOTHYCCKHAS CBASH AAT OGOJBMION M IEHHEIT MaTe-
PHAT [71A KOCBEHHEIX AOKA3ATEILCTB CYMECTBOBAHHA TeX WJIM MHBIX PACTEHAH MIN
FKIBOTHEIX, OCTATKH KOTOPHIX 1I0KA eme He ofHapy:KeHEl M GecciaefHO MCYE3NH.
Bee oTH jaEEHE MOPYT cnocoGcTEOBATH BOCCTAHOBIGHHIO HA3EMHEIX OMOMEHO30H
LPOIIIOTO, KOTOPHE eMe OYeHb MAJ0 WayYeH:l,

Tamasr apanseroit esursr Hasaxerana (Muonen)

OTa03eRNA apajnbCKOil CBUTHL, CPEJi KOTOPHIX NPeohaajialoT IJIHHE, ITHPOKO
pacnpoctpaneds B Kasaxcrame m IOmxuoit Cufupn. BuayansHas xapaxTepHCTHEA
TivH, JaBaeMag MHOIAMH aBTOpaMf, W3yYaBIIHMH apajJibCKYW CBUTY B PAasHbIX
HacTAX 8TOH OOMUPHONW TepPHTOPAH, MOBOJLHO CXONHA — 3TO 3eJIeHHe WIN 3eleH0-
cepblie TJIWHBI, JacTO0 KapOoHAaTHLIe, ¢ MeJKWMN MapraHmnoBO-Keje3NcTLIMA 0o0oBH-
HaMA U N3BECTKOBHIMH CTAKEHMAMI, MHOTAA ¢ BRIWYCHUAMI T'AICA. 3HaTHTeNbHO
peike BCTPEYAOTCHA TVIMHLI BWITHEBO-KPACHOTO, PO30OBOTO WIN KOPHWIHEBOIO IBETa,
00paayromue TMH3E U MPOCION B 3eJeHLIX NIAHAX. B cocTase IVIMHMCTOTO BEmECTRA
mopop, wpeofaamaer momrmopmmmommt [237, 355].

KpoMe rama B OTI0/KEHHAX APANbCKOI CBATH PA3BHTE MECKH II aJIeBPOIHTHI,
O0KIMHO KBapHeBHle, B PASHOI CTENEHN TJMHMCTHE, & TAK/Ke MEPreJd W M3BeCTHAKH.

Octatem gaynsr ®3 apaxbekoii cBATH Hambosee xopomo maydent: B CeBepHOM
ITpuapanse, rjie MIHAK AHOIIA 3AKIIOYAIOT TO PeIKHE, TO MHOTOYACIEHHEE CTBOPKH
niacTaEYaToRabepurix Corbula helmerseni W ocTaTkm nosBomoummix [355]. Tax,
B OJIHOM H3 CJI0€B 3eJIeHOBATO-CEPHIX CHILHO KAapOOHATHHIX TVIMH, NepenoJIHeHHRIX
OypHIMA MepPreqHCTHIME KOHKPeNAAMN, O0HADPY/KEHSl [BA Yepera TAranTCKEX HOCO-
poros Aralotherium; MOmHEOCTE c¢xofg 1 M. B BHImede:RameM CcjI0e MepreJucTHX
BeJIeHOBATO-CEPHIX KOMKOBATHIX IWIHH MOIIHOCTHI0 2 M BAKIIOYeHHE MHOTOYMACIEHHEE
KOCTH MeJKUX ;KBAYHLIX, TPHI3YHOB, HACEKOMOAIHHX | XHIHAKOB, OCTATKA Jepenax,
OTAN B KPYOHHIX KATOOOPA3HHIX *. 3/lech jKe HAXONATCA MeJKHe PAKOBMHE TPecHO-
BOJHEIX MOJIIOCKOB Tnua Plangrbis m Limnaea.

dacaynBaeT BHAMAHHA TO, 9T0 KOCTH MO3BOHOYHEIX MMEIOTCA HEe TOABKO B TiIH-
Hax, HO M B NOJCTHIAIONIEM WX H3BECTHAKEe, COflepP/RameM TakKe parosmuEl Corbula
helmerseni.

Mo mabmofennam A. JI. Aumusa [355, c. 525], H3BeCTHAKN aPANBCKOIT CBHTL
HWKOTZIA He HMEKT IPABMIBHOM caomcTocTd, OHH BCerja MeImepHcTH, TOPHCTH,
HEACHO WAH MO KpaiiHeii Mepe HePOBHO CIOMCTHI, COMlpKAT NPMMech TIHHHCTOTO,
A MHOT/|A H aJeBPHTOBOrO MaTepHaNia, Pesko PasJndanTcA B COCEHHX yJacTKax mo

* [lomHEle CcOMCKA MMO3BOHOYHEIX, HAIJIGHHEIX B8fech, NpHBefleHsl B pafoTe
A. JI. Ammmaa [355]. B amreparype aTa daysa maBecTHA MOJ HAaspaHHmeM «payma
Arpienen.
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OAOTHOCTH M HepefKO TPOM3BOJAT BleYaT/eHAe KOHKPEUAOHHHX, KAKOBHMA OHM
B pAfie cay4aes, NO-BAANMOMY, W ABJAAOTCH. BHOTeHHnOe NPOMCXOIEHHe H3BECTHA-
KOB H3 ¢TBOPOK Corbula HJIH PAKOBHHOK MeJIKHMX TacTpPONOJ OYeBH/IHO TOJIBKO B He-
MHOTHX cayuanx. B GoapmmucTee o0pasmoB OHE HMEIOT, cyAd 1o mundaM, meanto-
MOp(HYI0 CTPYKTYPY, KOTOPas CKPHIBAET TeHE3HC NePBHYHOTO KaJLI[HTOBOTO MaTe-
puana. L[BeT H3BECTHAKOB IPA3HO-0EIHIL, B CBeskeM PACKOJIe Hepelko KOPHIHeBATHI .
MomgocTs Hanfoyee BE/EP/KAHHOI DAYKA HBBECTHAKOB BechbMAa maMeHdYHBa — OT 1,5
70 8 M. Pagpes apaibCKOil CBUTH 110 YePefl0BAHAI0 THIIOB NOPOJ| TaK: e Kpaiine Hello-
cTosiHeH, HO B (oJiee BanajmeX paspesax npeobaajaioT TeppureHHHEE OCAJKH, A HA
BOCTOKE MMeeTCsA [0BOJBHO MOIHASA DAYKA H3BeCTHAKOB. OTHAKO 3TO He MOKET CIy-
JKATH JIOKA3aTedbCTBOM OONbmeil TAyOMHHOCTH WM MOPHCTOCTH BOCTOYHON HacTH
Gacceitman.

«Cropee oTO cHeficTBHE PA3IMIAOro xapakrrepa Geperos, Gonee BO3BHIIEHHLIX
u Gomee GoraTeix BOjfOTOKaMm Ha sanaje. V3BecTHAKH apaanckoit cBuTH B CeBepo-
Bocrounom Ilpmapanse, HECOMHEHHO, NPEACTABAAKT cofow o0pasopaHEe OYCHB
MeaKoBofHOoe. [ToMAMO HX GPeRYNEBHAHON BO MHOTHX MECTaxX TeKCTYPH M HEelpPABHIb-
HOJ{ C0METOCTH, 06 9TOM TOBOPWT NPACYTCTBAE B HAX PAKOBHH MEIKOBOJHEIX racTpo-
mon, a 6am3 Areiciie — M KOcTeil Mieronmranmmnx. [lociennme, OYeBHIHO, TIpHHE-
CEeHHl OTKYMa-TO ¢ Wra WM oro-soctora» [355, c. 545].

O TOM, UTO WM3BECTHAKM ABIAKTCA HE MEHEe MEIKOBOXHEIMA 00pA3OBAHHAMM,
HeM DeCKH, CBHJETeNLCTBYeT Take H TO, uTo pakoBmHW Corbule helmerseni BcTpe-
"ajTcHd W B TeX, H B JIPyrux, o0pasysa PHOIIA UPOCIOH PAKYMIEYHHKA.

Ilas omenkn coxeHocTH Oacceiina, B KOTOPOM OTJATAINCH OCANKH APANBCKOM
ceutsr, A, JI. flumun npuBiexaeT Bee HalJleHHble ocTaTkM haynsl, OH OTMevaeT, 4TO
cpenn aToii haynst mMeeTcs pAX HOpM, yRACAENOBAHHEIX OT (ojee JipeBHero (0JMro-
1enoporo) Oacceiina — TakoBul Corbule helmerseni, efUHAYELIE KAPIUTH, [WPEHEH,
MOpckme depemaxm u feab(muant. JIPpyryio rpynny OpefcTARIAIT ITPeCHOBOTHES
MONIIOCKRM 13 popos Unio, Viviparus, Limnaea, Planorbis, Hydrobia. OHH MOTIH
MPOHEKHYTL B Gacceiin M3 BNATaBIIAX B HETO PeK, KOINA CONEHOCTE ero BOJ MOHH3N-
nack. TakoMy BaKINYEHAK HE NPOTHBOPEYAT NPHCYTCTBHE MOPCKHX SJIEMEHTOB
daynwm apanecKOif CBHTH, TAK Kak OHM NPHHAJJIEMKAT BHIIAM, BHJIDKHUBAIONIAM
CHIbHOE OnpecHenne. B OTHOmMEHMH KapjuT, KOpOyJab W mHPeH 3T0 00MEHsBRCTHO.
O rom, aTo geandunLl B norome sa puboi noxaaManTea u3 CpeiMseMIoro Mops BEepx
no Hany no Memduca, a B NOI0BOILE U BEIIe, OBLIO H3BECTHO YiKe JIPEBHAM aBTOpaM.
«Ceifuac MBI 3HAeM, YTO HEKOTOPHIE NeNbQUHHE He TOJNHKO 3aXOJIAT U3 MODeil B PeKnm
(ranpmvep, Genyxa B OBexyio ryly), HO B coBceM Nepeceanancs B Hux (Platanista
gangetica — B perax Wnnnwm, Inia geoffroyensis m Stenodelp his blainvillei — B pe=-
Kax IOsxuoit AMepurn). CoBpeMennEle MOPCKAe Yepenaxm pofia Chelonia, A3BeCTHOTO
H3 ApajbCKOil CBATH, 3aXOMAT B COBEPIEHHO NPECHEE BOJK AMA30HKH, YTOGH 0110~
JEUTH fAiia HA NecYaHkX OTMeaaX Mapaxo m JIpYrux OCTPOBOB ee AenbThl. Tanmm
ofpazoM, Bes hayna apaJbCKOU CBHTH COCTOHT W3 BHJIOB, MPHCHOCOOJEHHKX K Cyiie-
CTBOBAHWMIO B OnpecHeHHOM Oacceiine, ®© Hao00pOT, 9acTh ee hopM me mMoraa Gbl, 10~
BHJIAMOMY, BBHIIEP;KaTh BOJLI ¢ HOPMAJNBHOH MOpPCKOIT comeHocTeion [355, c¢. H48].
Mo nanmem A. JI. Aammua, sToT Gacceiin O BAMKHYTEIM; APYTHE HCCACNOBATEIR
00JIATAT, YTO OH KPATKOBDEMEHHO COEIMHAJICA C COJOHOBATO-BOJMHBIM DBHKCHHCKO-
Hacnmiickum Gacceiinom [110].

B paspesax cesepo-sanmafebiXx GeperoB ApangbhcKOro mMopa B 35 M OT OCHOBaHAA
apajbCKoOil CBUTHL B Hell MCYE3alT OCTATKA (ayHH; HECKOJBKO BHINE B NecYanmKax
TOABJIAETCA TANCOBHI IEMEHT, A B IJIMHAX — KOHKPENWH CHHIeHeTHIECKOIO THATCA.
Bce aTo 3acTaBifeT [yMaTh, 9TO BO BTOPYIO NOJOBHHY BpPeMeHH OTIO/KEHHA apalib-
CKOIi ¢BUTH, B CBASH ¢ COKPAMEHAEM Tuomann OacceifHa, cofep/Kanne cepHOKHCIBIX
coJieil B ero BOJIax 3aMeTHO Bo3pociao. [lo-BramMoMy, 5TO W MOJOKHI0 KOHEI CyIecT-
BOBAHMIO ero ofH000pasH0il, HO KOJMYeCTBEHHO OOraToil (ayHH.

Ha ocHOBaHWMH OcCTaTKOB (ayHil OHJIM CeNankl BRIBOJK O KJAMAaTe BpeMeHH
OTJIOKeHHAA APANbCKOil cBATH. QBN 3HAYATENHHO OTAAYAIOTCA OT B3TJAAJNOB TeX Hccle-
JoBaTesei, KOTOPHE CYIMIHN O KINMATE HA OCHOBAHHN SHAYHMTENBLHOr0 COfepHKanma
JeTKOPACTBOPAMEIX COJIell B IIWHAX *, H NpecTABAAIA TePPATOPHIO, OKPYHaBm Yo

* A. JI. Aamuaa [355] ybenuTeanHO OKASHBAET, 9TO 9TH COJM CBASAHLI C TO-
BePXHOCTHEIMA IPOLECCaMu, BechMa AKTHBHO MJIYIIAME ceiiuac B YCJIOBHAX NYCTHIHH.
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BOJHLIE Gacceiinn, Kak 0e3'KMBHEOHYI0 WOAYDYCTHHIO. O/IHAKO HOCOPOTH, MACTO-
JIOHTHI, KabaproBee ¥ IPYTHe TO3BOHOYNEE, OCTATKA KOTOPHIX HAMleHN B apadbCKOi
CBHTe, He MOTrJIH MHTb B OOy yCTHHE. OTH TpaBOA/IHbIE FRKHBOTHRIC - JIOJAKHEL
Obmm muTATBCA JOCTATOMHO OGHIBHON pacTHTeABHOCTHI. Hpome Toro, xapaxrep
CKeJIeTa I'HMTAHTCKHAX HOCOPOTOB THIA APaJOTepPHsA 3AcTaBafAeT NPEANoJaaraTh, 4TO
oTO OBLIM KUBOTHEIE He TPABOAMHEIE, a JAmcTomjane. Oco0eHHOCTH CTPOEHHSA KOmed-
HOCTEli apajoTeps CBHIETEJALCTBYIOT O (ozee MATKOH, MOzKeT OmTB OonoTHCTOIN,
09Ee MecTa ero ofnTannsA. «CaefoBaTe b0, CYMECTBOBAIN He CyXHe Keepofmabune
7eca THIA OJIMBKOBHIX pomy coBpeMenHoro Bajxmsa, a BIasHnle, MOKeT OHTH Haske
sabomovennsie, neca. O6 8ToM ke roBOpAT ofHApY)KeHHBle B ATHICIe W B OBpare
AmyT KocTi G00pos — TEnmUHHX ofmTaTemei Goratoro Bomo0 geca. OcraTim 6OITOT-
HEIX KNNAPHCOB, IPENKAX OpeXxoB, My(oB m Gykos, HAijleHHIe B IeCYAHAKAX TOPHI
JHarcrKyAN-KyIaK, TOBOPAT HAM O COCTAaBe TAX AecoB. CyAA MO MLUILNE H3 TIHH
HKumna-dynaka, B HAX POCIH TAKsKe PA3JIMIHBIE COCHE, THXTEL, €JIH, OILXH, 3eabKBH,
rpadul, AN, BASH, RIEHL, KAMTanH, nany6s, Gupodnna, JemuEa, JTEKBEAMODEL,
a MoKeT GhiTh TaxsKe Oepean! M APYTHe BUH /lepeBheB. B CHOKOMHKX pexax, Brajas-
mux B Gacceiin npa-Apana, GLIE 06NIBHE BOJAHEE MaTOPOTHHER Salvinia M mJa-
Baomue Tpass Stratiotes. Vx Oepera Guam mokrpeITH 3apocaamu Potamogeton
n Apyrax rappodmros» [355, e. 550].

Bee me cymeersyeT psax $axTopoB, KOTOpHE 3acTABAAIT AYMATH, 9TO KiImMAT
BO BpeM# OTI0KeHHA aPadbCKOIl CBHTH CTAX 3HAYATeAbHO (0ee cyXmM, UeM B npej-
HeCTBOBABMIYK SMOXY. Ha 9T0 yKasHBAWOT MHOTOYHCICHHLE OCTATKH XOMAK00Gpas-
HEIX TpHayHoB, (opM, GANSKHX mHIIyXaM, W, 0cO0EHHO, OCTATKH IPHMHTHEHOTO
Tymkanyuka. Bce 5To ofHTaTend OTKPHTHX CTENHHX IPOCTPAHCTB, A TYMIKAHYAK
NPHBAJJIE;KAT K TOIT KUBHEHHON (jopMe, KOTOPAs BOSHAKIA H MOMKeT CyHIeCTBOBATH
TOJIBKO B NYCTHHAX M CYXOil CTEIH ¢ HE3KAM OYeHb PeJIKUM PACTATeNHHHM HOKPO-
BoM. «CreftoBaTensHO, Jeca B DUOXY OTIOKEHHA apaJbCKONl CBUTH He ofpasonu-
Bag# wa Geperax mpa-Apaza CIIOMHOTO IJIAKOPHOrO MOKpoBa. OHH POCIH JHMIB
y9acTKaMH, IIaBHEM 06pasoM, BEPOATHO, 10 HOJHHAM PeK U YepPeNoBaiuch ¢ 00mmp-
HEIMH npocTpascTBaMm GeanecHex cremeil. 00 9TOM jKe TOBODHT W IBLIbIA TIHH
Kusmu-Oynaka, B cocTaBe KOTOpOil TpassimmeThie (opMil pesko mpeoGiaajaioT Hajl
JipeBeCHKIMHE *.

Harowen, ® ToMy jke BHIBOJY UDHBOJHT HAC ¥ H3yTeHHe NOPOJ APaNLCKOil
cBATH., KapGomaTHOCTH OCAIKOB, 34 PETKHEMA MCKIANYEHHAMO, He CBOICTBEHHA
BOIOEMAM TYMAJHON B0HEI, B KOTOPHX BCErja OCTATOYHO I'HMIONIEr0 OPranmIecKoro
BEIIeCTRA JINIA yHePKanusa KaJdblnsA B PacTeope B Bujie Onkapbomara. HaofiopoT, st
CTeNHLIX W MYCTHHHEIX 03ep IOYTA Beerfia kKapbomaTasl, B BepXHHX cBHTAX Typraii-
CKOfl cepHH OTCYTCTBYIOT KapGomaThuie mopofitl. B apanbekoit ke csure Goasmasn
9acTh I'VIMH MepreaucTa, a MecTaMM B ee COCTaBe MMEIOTCH MepreJii n H3BELCTHAKH.
9TO MOJITBEPA/IAET BEIBOJ O TOM, 9TO B HIOXY OTJOKEHAS APAILCKOIl CBUTH KJIMMAT
Apano-Typraiickoii HASMEHHOCTH CTaJ 3HAYATENBHO Oomee cyxm» [355, c. 550].

Kpemunero-ramamncroie mopoamt 3anmagmoii Kamuarrn (Mnonén)

I'amanersie TOPOAE, GOPMHPOBABIINECA B VCIOBHAX TeOCHHKIMHAJLEKX 00a-
cTeil ¢ MOIMELEIM PasBHTHEM BYJIKAHWAMA, HMEIOT COBEPIIEHHO 0COOYI0 Nae0HTOIOrH-
HeCKYM XapaKTePHCTHKY. IlpuMepoM MOTYT CJAY;KATH MHONEHOBHE OTIHOMEHHA
THX00KEaHCKOTO 105ica H, B YACTHOCTH, BAAMIOALCKOII ¢cBETH 3anafmoi HamuaTkm.

B ocnopanmum oroit cBuTH, mo namEsM M. B. Ilaemaxosa [257], maxomaTcsa
anfieanT, TyhoOpeKuYmm M KOHIJIOMEPATH; BEIIE Je;KaT OXHO0OpasHEe, O4YeHb
TORKOCJIONCTEE ONAJA3EPOBAHHLIE KPEMHHCTHE CHAHIE, TEeMHO-CEpPHe B CBEMKeM
u3;0Me W GejecoBaThie B BHBETPENOM COCTOAHHM. B HAX 9acTH MPOCIOH H3BECTKO-
BHIX KOHKpenmit B hopme mapos u suus o1 0,10 10 3—4 M B AnaMeTpe 1 IceBIOMOP-
$oas kamLuATA MO KPYIHHIM KpHETaJuIaM reimoccnta. Hougpenmn o0RMAO cofep-
JKAT B NEHTPe PAKOBHHE MOJUIIOCKOB WJIH APYIAX JKHBOTHHIX HINM PACTATEJILHBIE
OCTATKH (KOCTH, JHCTHA, KYCKH JPEBECHNH W Ip.). B BepXHeil 9acTH CBATH PASBHTH

* B paGorax nocTefHEX JeT TAKJKE TOBOPATCSA O BHAYNTENHLHOM CONEPrRANNH
NBUIBIL TPABAHACTEIX PACTEHMI; PACTATENbHAA (OPMATIHA MUOIEHA PACCMATPHABACTCS
Kak JaecocTennana [26].
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CBETJINE MATKME 1 JIeTKHe JAATOMOBEIC MeCYAHHCTHE CAAHNBl ¢ OOJBIION PIMECHI0
CTERIOBATOT0 BYJIKAHHYECKOTO Tyda W BRIOTEHHEM Tajexr, 06pasyioulHx B KpoBJje
CBHTH IPOCION KOHrgoMepaToB. O6mas MOmMHOCTL OTIO;ReHmit jocturaer 2000 .

B ornoikenuAX 5TOil CBUTHI HaiieHE OCTATKH IIACTHHYATOMRADEPHBIX B GpiOXO0-
HOTHX MOJUTIOCKOB, KOPajyIoB, ry0oK, Mmamnok, dgopamuundep, JuaTomeir m prib.
OcTaTKA MOJTIOCKOB, tgupaunnucbep ¥ MITaHOK OOMJIBHEL B Ha3zajLHOM TOPH3OHTE;
Hapefxa BerpevaioTed kopamasl. Ilnactumuaromalepusle npepcraBiaensl dgopMaMm,
IIHPOKO PaclpocTPAHEHHBIMH B MOPCKUX yeaoBuax (ponul Acilia, Cardita, Cuspi-
daria, Nucula, Nuculana, Pectunculus u jp.); B HX KOMIJIeKce OAKAKAX 0COOBIX
OTKIOHEHMIT He ofHapys;keno. I1o cOCTaBY OHI CXOMHBI ¢ KOMIIEKCAME, pacipocTpa-
HEHHLIMH B HIDKHEMHOIEHOBHIX OTxO:eHnax Bocrounoit Hamaatkm [285]. Ilpencra-
BATEJN DTHX POJOB HA/IeHBl TAK;Ke B cpejlueil 1 BepXHeil TacTAX BagMIIOIbCKOIL
CBHTHI, HO He H3BECTHO, K KAKHM THIAM IOPOJ OHH TPMYPOYeHEI.

B MArKHX JMaTOMOBHIX AJEBPUTOBEIX DASHOCTAX CJHAHIEE OOMIBHBI OCTATKMH
AMATOMOBBIX BOJOPOCIEN; CAAHIIL B 3HAYATEILHOM YacTH cOCTOAT 3 HAX. C MATKAMI
ANaTOMOBLIMIL CHAHIAMI TecHO CBA3AHL TBep/hle ONATIW3NPOBAHHLIE KPeMHHUCTEHE
cJaHipl, B nradax u3 KOTOPHX TOJXBKO H3PE/(Ka MOKHO BHIETH YIEJeBIIHE OCTATKH
amaTomeit, gopavunndep u enmkynx rydok. ITo-smmumomy, o0e pasHOCTH CAAHIEB
o0pasoBajEch B OCHOBHOM W3 NMAHIEpPeil THATOMOBLIX BOTOpOCieil, OCTATKM KOTOPHIX
B JaJbHeImeM MoBeprianct Goee WIN MeHee MHTeHCHBHLIM H3MeHeHHSAM (pacTBope-
HHOI0, TNePeRpHCTA/UIA3ANHE H TIp.).

Jlamnpie 0 KoamgecTBe MEJNTa W cOCTaBe INIMHHCTHIX MUHEPAIOB B KPeMHHCTHIX
CHAHIAX OTCYTCcTRYIOT. BhicHemNe TAKUX BONPOCOB OYeHb 3ATPYAHEHO H MPH H3yue-
HAM COBPEMEHHBIX TIMHACTO-AMATOMOBHIX IIOB, [OCKOJBKY B cOCTaB MEeJIHTOBOI
$pakuun B 3HAUMTEILHOM KOAMYECTBE BXOJMAT OCTATKE JHATOMOBEIX BOZOpOCJeEl,
X0pomo BREAuMMEE HA 2aeKTpoHHEX (poTorpaguax. Ilexmropaa parmuna aAsBIAeTCA
PeHeTHIeCKN HeOAHOPOJHOI: HAPAAY ¢ TEPPHIEHHHIM MaTepHaxoM 00BNy POJh
B ee CHOMeHHH HrpalT 4YacTHmbl OHOTENHOr0 UPOMCXOKACHHMA, a TAKMKe BYJKaHo-
TeHHBT Matepmax [188].

[Too0HEe KOMIOHEHTH COCTARIAIHN, BePOATHO, MHOTEHOBHE OCATKH, W3 KOTO-
PHX nozme obpazoBammes Kpemumereie cuammel. M. B. Ilmemrakos ormeuaet, uTo
9TH CJAHOE OGEYHO paccMaTPHBAIT Kak Tydoremusie oOpasoBanusa. [loxTeepile-
HIEM 3TOMY CIYKAT 9acToe HAXOJKIeHHE IIPOCI0eB BYJIKAHATIECKOTO Tyda cpeln aTiux
KPEeMHHCTHIX caannes. OJlHAKO MPOCION BYIKAHAYECKOr0 Ty(da He TOJILKO He IPOTH-
BOpeYaT TeopuH OHOTeHHOrO NPOHCXOAJIEHHA JTHX CJIAHIEB, HO CKOpee DOIKpe-
WIAKT ee. B HacToamee BpeMa cYATAOT, 9T0 (asst GYPHOrO PasBATAA HATOMOBRIX
CBAZAHE ¢ ()azaMm MATEHCHBHOI BYIKAHAIECKOIl /@ATeJBHOCTH, TaK KAK IPOIYKTLI
nocjaefigeii 060ramanT BOAY pAacTBOPAMH KpeMHEe3eMa, 9T0 (JarompuATCTBYeT pas-
BHTHIO JHATOMOBHIX. O9eHh IMHPOKOe reorpafmieckoe PACTPOCTPAHEHHE MOMHLIX
KDPEMHHCTHIX caaHnes 0T fAmoHckux ocTpoBoB Ao KammpopHum MOKHO 00BACHHTH
TOALKO OHOTeHHLIM DPOHCXOKIEHIEeM dTHX CIAHIEB, T. €. MOIIHEIM HAKOIUIGHHEM Ha
JiHE MOpS OCTATKOB OPraHN3MOB B IIPOJO/KATEILHLII NepHoj X OypHOr0 pasBuTHa
[257, c. 24].

B macrosmee BpeMs JIOKA3aHEL MOIHEE IIPOABIEHHA IOABOIHOTO PAHHEMHOIE-
HOBOTO ByikanmsMa ma [Hamuatke m CaxanudHe H remeTmdeckue Bumoxs M. B. Ilae-
WaK0Ba NOXyImIn moaTBepstenme [174].

B ryhoreHmso-0cagouHOi ToAIME BAAMIONLCKO CBATH o0HAPYKeHE Tarie Oen-
TOHATOBHE INIMHE, 0GPA3OBABMIMECA M3 MEILIOB JANAPATOBOrO M IAaATOBOTO cocTana
[173]. HeorenoBsie TOJMM ¢ JHATOMATAMH MOPCKOTO TPOMCXOMAGHAA, K KOTOPHIM
OTHOCATCA W OTJIOKEHHA BaAMIOJIBCKOIl CBUTH, XapaxkTepmayiorca ma Caxammae n
Kamuarke pasmoofpasmoit Quropoit mopckux gmaToMeif. Cpefim mmx mupeobrafanr
BHAE pofoB Stephanopyzxis, Thalassiosira, Coscinodiscus, Actinoptychus m Jp.
BecbMa XapakTepHO Tak:Ke TpHCYTCTBHe pammomsapmit [174].

OfHAKO BHIBOJ O HPAMON 3aBMCHMOCTH H300WIMA OPraHH3MOB, MMEIONIUX KpeM-
HEBLIT CcKejeT, 0T MHTeHCHBHOCTH By/JIKAHWIECKNX NpomeccoB TpeGyeT mepecMoTpa.
Han BHIACHIIOCH IPH KOMIITCKCHOM HM3YYCHHH COBPEMeHHHIX OCAJJKOR, He CymecT-
ByeT NpPAMO CBA3H MKy PpasBHTHEM BYIKAHH3MA M KPEeMHHCTHIME OCATKaMI,
00pa30OBaHHHIME B OCHOBHOM OCTATKaMi JiHatoMeil ® pagwojxapmii. Tax, mampmmep,
B CpefimsemMaom Mope, rjie AKTHBHO UPOABJSIICH COBPEMEHNHEIT I YeTBePTATHLI Hajl-
BOJHBIEL M IOABOJNELIL BYJIKAHUZM, HAKOIIEHHA KPEeMOHCTHIX OCAJIKOB He YAAJI0Ch
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00HADY/KHTH HI B MOBEPXHOCTHOM CJ10e, HM B KOJoHKAX. B BepmuroBom Mope jeii-
CTBYIOIHE BYJKAHKE COCPEIOTOYEHEL 10 eT0 HKHOIl IPaHNnNe, a KPeMHEHCTHEe ’ caabo-
KPEMHHCTEE OCAlKH PA3BUTEL B €TI0 HEHTPAJLHON M CeBePHOH HACTAX. DTA W MHOTHE
ApyTHe JIpUMepH NpHBefileHsl B pafoTax coseTckux oxeanomoros [187, 116], xoro-
PHIMI YCTAHOBJIEHO, UTO HAKOIIEHNE KPEMHNCTHX OCAJIKOB ONpeesaeTes yCIOBHAMMI
pacupefiesieHiusA (UTONIAHNKTOHA (rIaBHEIM 06pasoM AMATOMOBHIX BOJOpOCHEH, a Tak-
e KPEMHeBBIX FKIYTHKOBEIX) W KPEMHEBOTO 800IIAaHKTOHA (pammoispmii). Maxro-
POM, KOHTPOJHPYIONINM IOABIEHHE BEICOKOH IPOJYKINH JHATOMOBHIX BOROpOCeii,
ABJIALTCSH TOCTYIVIEHHe B 30HY (OTOCHHTEsa JIOCTATOUYHOTO KOJNYeCTBA NHTATEIbHBIX
coieil M3 THYOUHHBIX CIOEB OKeaHA. DTO BOSMOMKHO TOJBKO Tawm, Ifie TAYONHHEE
BOfibL, coflepykamue ochaTe, HATPATE A KpPeMHe3eM, HOJALMAIOTCA K ILOBEPXHOCTH
(30HBI JMBepreHIHm).

KpeMmeseM B MOPCKHX W OKeAHNYCCKAX BONAX HAXOLNTCS B COCTOSHIH Pe3KOTO
HEJIOCEIIEHHA W, NOCTynasg B BOAY € CYIIW, U3 BYJIKAHOB W JIPYTHX WCTOMHHKOB,
OH cMemIMBaeTcHd, «o0e3mNuuBaeTCA» W MOKeT OHTL M3BIeYeH N3 MOPCKHX BOJ{ JIHMIID
OmorennbM nyrem. Cpefiy cOBPeMEHHBIX OPrasmsMop Han(ojee AKTHBHEL B OTHO-
MeHAN KPeMHeHAKOIJIEHHA JIHaTOMOBHE BOMOPOCHH, 3aTeM DaJHOJADPHMA, KpeMme-
Bole TYyOKE 1 B O4YeHb caafoil cTenmeHH CHIMROQIATEIIATH.

3aKoHOMEDHAA NPHYPOYEHHOCTH KPEMHWCTHIX OCAJKOB K 30HAM TO[meMa Tay-
OMHHBIX BOJ DPOABIAETCA He TOALKO B OKeaHax, HO ¥ B TAKHX Mopax, kax Hacmmii-
CKOe, TJie HOBHINEHHOE COlepsKaHme Kpemmesema B ocagkax Cpexmero Hacmma cBsi-
3aH0 ¢ 30HOI MeCTHOH JUBepreHIHH.

Ho rpemumeTiie ocafikm o0pasyloTesi He BCIONY, Tfie HLIIHO PasBHBAKTCA AHA-
TOMEH, a JUIhL TaM, Ijie He CIMIIKOM BeJUKO IOCTYIJICHHe TepPUreHHOTO HIN Kap-
GoHATHOTO MaTepua;a, pas0aBIAKNICT0 KPEeMHHCTHIl 0cafox. Boabmoe sHaveHne
uMeeT W THAPOAHHAMHYECKHIl (JAKTOpP: HAHIMPH AHATOMOBLIX OveHb Menknm (0,02—
0,20 MM) H eme MBMENBMANTCH XMIHHKAMHA B300ILTAHKTOHA; TOTOMY OHH Iepeme-
MaTcA A Te YYacTKH JIHA, TJie BO3MOKHO HAKOIJICHHE YacTHI| aJIeBPUTOBOH 1 NeJn-
TOBOH pasmeprocT: [187].

M3 storo ciaegyer, 4T0 HMPOCTPAHCTBEHHOE COBMemeHMe d(POYIMBHEIX W KpeM-
HHCTHIX OTJIOKEHHWH BO3MOJKHO JIHOIL TOTAa, Korja GmoreorpadmaecKuii M THAPOAN-
HAMHUYECKHiT (JAKTOPH B COBOKYIIHOCTH «PA3PemaioT» HAKOIUIEHHE OCTATKOB KpeMue-
BHIX OPTAHH3MOB B paifomax Byaxanmsma [140]. Ilo-BujEMoMy, 8TO OCYImIECTBIANOCE
npu GOpMEPOBAHAH KaiiHO30HCKNX OTHO:keHmi Hayuartkm m Caxanmza.

Cowamr m AUATOMHTBL 03, Xanga (MmomeH)

B Ilpumopse Ha 03. Xanka u (AN3 Hero pasBuTHl JiPeBHUE O3€pPHLIE OCAIKH,
nveiompe MomuOCTe mopsaaka 300 M. Hmkname FOPH3OHTEL 5TOH TONIMH HeMEe; OHH
IpefiCTABIEHE B OCHOBHOM TJIMHUCTHIMU OTJIOMEHMAMH ¢ LPOCIOAMH mecka. I{ mmo-
IEeHY, KK I0KashBalOT OCTATKM BRICIINX pacTenuii (Glypiosrobas europaeus, Tazro-
dium @ Jip.), OTHOCATCA CBETIEIE TOHKOCIOMCTEE JIMATOMHTH, MeCTAMH HepeXojAmue
B IJIMHBI M cOflepsKamiye IPOCION YITHCTEIX CHAHNEBATHIX IJIHH, I1eCKOB M IaJIeuHH-
KOB. Cpejin /IMaTOMHTOB ecTh jaacT kKucanx afdysmpos n ux Tydos (1 M), nocAamux
caeflbl H3Bep;Keunsa B BORHOI cpefie [338]. O6mas MOMEOCTL ANATOMATOB COCTABIAAET
11 M. Xopowo coOXpaHHBIOHECH OCTATKM JHATOMOBHX BOAOpOCHeil o0Hapy#eHH Ha
Asyx ypoeuax. Ilo pasmoofpasmio M HKOJOTHICCKHM 0cO0CHHOCTAM 9TH [BA KOM-
IieKca CymecTBeHHO pasamyaloTes. Jlasa KoMmilieKca M3 BePXHErO ¢JI0sl XapaKTepPHH
puan ponos Tetracyclus, Eunotia, Navicula, Pinnularia n Gomp hocymbella. Cpegn
uux HanOosee mokasaTenbunl Eunotia, KOTOpEe caysaT HHAAKATOPAMHA IIPECHOBOJI-
HOCTH COBPEMEeHHEIX BOJ0eMOB. HHKAKNX COJOHOBOMHKIX MIH MOPCKUX DJIEMEHTOB HE
perpedeno. Mexofia 3 COBPeMEHHBIX YCIOBWil OOMTAHMSA Upe/cTABUTE el HANJEHHKIX
sfiech POJIOB, MOJKHO CJlelaTh BHIBOJ, MTO AHATOMEH HaceJIAnn npulpeskHble YYACTKH
ozepa.

Hmke 1o paspesy, B cja0e AHATOMHTOB, COJepKamiHX MPOCIOMKH YTAWCTHIX
TAHH, Haiifen osee Oe/lHLII KOMILZIEKC, COCTOSIMAI M3 MHOTOYHCJEHHEIX IPECHOBO/I-
HEix Melosira, npn HeaHauBTeAbHOM KoamdecTse Tetracyclus u Funotia. 9TH Ocajikm
opMEpoBaanck B TaAy0OKOBOAHONH wacTH ozepa. Ilo-BmamMmomy, JApPeBHHE BOLOEM
XOpPOmoG HpOTpeBajcs W ycaoBuA Obin 6JaronpHATHEIMA JIA DasBOTHA TenJso-
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gobmeex gopm [111]. Tlepwonaul oTHOCHTEABHOTO O0OMeJeHHS O3epa, 3apacTAHNA H
3a00maTHBAHAA ero OeperoB OTpamKalTcA B 00Pa3OBAHHM YIAHCTHX IVIAH.

JlaHHBIe NEIBIEBOT0 AHAJN3A TAKIKEe YKA3LIBAIOT HA CYMecTBOBAHUe 3a00/I09eH-
HHIX JecOB (OIbNA GOJOTHOI'O KHDAapHca, BOAAHOrO opexa um Ap.). «C H3pecTHOIl
OCTOPOKHOCTLI0 MBI MOJKEM IIPE/ION0KATH, UTO OHH HMEJH HEKOTOPHIe YEPTHL CXOJI-
CTBA ¢ JIECAMHA, MOKPHBAOIIAMA CRAOHL CAXOT-AnHEsa B HacToAmee Bpema. Haxk
JUIA MHAOIEHOBOrO, TAK M J{JIfI COBPEMEHHOTrO jeca X&p&KTBpElO coYeTalHde CeBePHBIX
axesmentoB fuaopu (Lariz, Betuls) ¢ Temmpomobnssmn pacrenuamu (Tarodiuwn, Tug-
las, Carpinus, Fagus, Magnolia, Phellodendron m T. m.)» [338].

Haygenne Oomee MOMOAKIX OTAOMEHMII MOKA3a/I0, 9T0 03. XaHKA CYmecTBOBAJIO
HeMpPepsIBHO ¢ MHOIEHA [0 HANIMX [Heif, HO pasMepsl ero cokparmiucs. B padme-
¥ CPefiHEYEeTBePTHIHOE BPEMA KJAMMAT c¢Taj (Golee cyXAM M CYPOBHIM: KAk CBIIETENb-
CTBYIOT JaHHBE WHIIGTEBOT0 AHAJIA3A, 3/ech HAXOMHINCH YiKe IOJLIHHBIE CTelH
¢ ydacTkamu jgeca — Oepes, coced H Jempumanl. M3MeHeHHs KiamMaTa OTPasHINCh H
HA COCTaBe [HATOMOBHIX, TJle BO3POCJIO KOMMIECTBO XOJOJO0MIO0HBHIX AMATOMOBEIX
[111]; oGpasosaume AMATOMUTOR MOC/e MHONEHA Yike He IPOHCXOJIIIO, & HAKOMIA-
JUCh JHMEB INMAHACTEE OCAJKA ¢ THATOMeAMH *,

PaccMoTpennsie AHHBIE MOKA3HBAKT, 4T0 00pa30oBanmiw OHOTeHHHIX KpeMHH-
CTHIX OCaJ[KOB B MHOIEHOBOM 03. XaHKA cH0co0CTBOBANO IOCTYIIEANE BYIKAHOTEH-
HOTO MaTepHasja, HOCTaBIAABMIEro cBoboiuyo kpemHexueaory. A. II. Hyse [112],
OCBETHBIAA pacupoc?paﬂeﬁne AHATOMHTOB B MHOIEHOBHIX W IJANMOIEHOBHIX O3epax,
OTMETHJIA WX TUPHYPOYEHHOCTH K OOJAcTAM OTHOCHTENLHO MOJIONOTO BYAKAHH3MA
(Apmancroe maropwe, Cesepmas Hawmuarka, ITpmmopse, Operon, miaato Komopanmo).
Taxum 06pasoM, B YCAOBAAX CPABHHTE/IHHO HeDOMbIIHX IPECHEIX BO0EMOB HAKOUIE-
HEe GHOreHHHIX KPEMHMCTHIX OCAJKOB XapaKTepPH30BAJIOCH YePTAMH, HeCBOilCTBEH-
HEIMH MODAM ¥ OKeaHaM, TJie 30HH TOCTYIUIEHHA KPeMHe3eMa JIajleKo OTCTOAT OT 30H
HAKONJEHHA KPeMHUCTHIX ocafros [187].

IIpn cpaBHeRWMH MOPCKEX W TPECHOBOZHHX MHONEHOBHIX OT/IOKEHMI JErKko
YCTaHABAMBAIOTCA PA3/AMIAA B HX MMAJeOHTOJIOTHICCKOR XapaKTepHCTHKE: B IepPBHIX
MOCTOAHHO NPHCYTCTBYIOT PaJHOAAPHH, YACTH OCTATKH MOPCKHX IJIACTHHYATOMA-
OepHHX H OPIOXOHOrHX MOJUIIOCKOB, a4 JHATOMEH IPe[CTABJIeHE MOPCKHMH POJAMH;
B NIPECHOBOJHEIX OTI0KEHAAX ANATOMER IPHHAIEKAT APYTHM POJaM, a pPajHoaapni
OTCYTCTBYIOT; OCTATKH MOJIIOCKOB MOT'YT HPHHAJIEKATE TOJXHKO IPECHOBONHLIM HIIH
HaseMHEIM (opMam. :

Kar BujHo u3 pacemorpennsa pasHodanua bHEIX TIWHACTHX O0T/I0MKe-
HUil MHOIeHA, MCCAe[0BATEIN, HBYYABIINEe HX, BCOIJa, HO C PasHOIL cTe-
MeHBI0 IMOJHOTH HCIIOJBL30BATH JaHHEE 00 06pase KM3HM H YCIOBHAX
CYILIECTBOBAHNUA COBpPeMeHHHIX pojicTBeHHEX Qopm. [Ipm srom mHOTHE
OIMpAIuCch Ha OMOJOTHICCKHE OTHOIIEHHA MEKAY OPraHMaMaMi H 0CO-
OEHHO HA NMIIEBHIE CBA3H, KOTOpHE HE IOJBEPraloTcA OUeHb OBICTPHIM
MBMEHEHHAM, TAK KAK 9TO BJeUeT 3a co0oil mepecTpoilky CHCTEMBI Opra-
HOB muraHuA. MojKHO mpejmosarath, 970 OTHOCHTEJIbHO CTOHKEME 0pra-
HU3MEL OBLIE B 00 OTHOLIEHHIO K TA30BOMY PE/KAMY, MOCKOIBKY 00HTaHIEe
B YCIOBHAX aHOMAaJIBLHOTO Ta30BOTO PEKAMa TpedyeT, mo-BHIEMOMY, CiIe-
nudugecknx mpueocobaeHnil (CM. BHIIe AaHHEe 00 opraHm3Max, Hace-
JAMEX Koprunesne nisl Bapennesa u Kapckoro mopeii). Bmecre ¢ Tem
HMEeTCA J0CTATOYHO MHOTO JAaHHBIX, MOKA3LIBAIONINX, YTO MO OTHOIIEHTIO
K M3MEHEHMIO COJEHOCTH M TeMIEepATyphl MHOTHME IpeicTaBHTe N GeHToca
Gomee Tepmumur [157, 218]. IToatomy s pexoHCTPYKIUE (PammaabHbIX

* OcraTku NPECHOBOTHEX [HATOMOBHIX BOJ0POCIe B HEOTEHe CBASAHLL C HOPO-
JlaM\ PasaWYHoro THNA: THATOMATAMH, TY()OXHATOMHTAMEA, IIHHAMMA, AJCBPOJIATAMH,
apraaarami, M roria oHa BETpeuanTes jake B TY(OreHHLIX HeCKax HPYTAX MeJKO-
8ePHHACTHX Tydorennnix mopomax [228].
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U majieoreorpagEuecKux YCAOBHIL MCCICOBATEND JOJKEH MCIOJAL30BATH
HE CTOJBKO 3HAHUA 00 YCAOBHAX 00MTAHUSA COBPEMEHHBIX BHOB, CROIBKO
JAHHBIE 0 POJOBEIX KOMIVIEKCAX, OOMTAIONINX B OIpPEeJeIeHHEIX TeMIepa-
TYPHBIX YCHAOBHAX, MOCKOJBKY STH KOMILIEKCH CIOKIJINCH B Pe3yabTaTe
IUIMTeJILHOTO IIpoliecca ajanTalinl, HAYalI0 KOTOPOTO YXOIHT B JAJIeK0e
reojgoruveckoe mpouuioe [157].

IIpu BoccTaHOBICHIN CONEBHIX YCJAOBHIT HEOOX0MUMO 00pAIATh BHII-
MAaHHE HA [pefcTaBHTe]xeil TeX TPYIII, KOTOphe HeMHOTOYHMCACHHEL HJIH
IOJIHOCTBIO BHIIAIAIOT W3 COCTABA HACEJIEHUA BOJOEMA, W IIPOAHAJIH3Y-
poBaTh BO3MOKHEE IPHYMHEL HTHX aApjieHuii. Ha paszoOpauusix srime
IIpuMepax MoKHO BHAeTh, Kak, Haumaada ¢ H. M. Argpycosa, mccaeso-
BATEH YCIENIHO HCHOJb30BAJH ATOT IIPHEM.

Ocoboe BHUMAHME HY/KHO YIEJATH BLIACHEHNIO IPUIUH OTCYTCTBIA
OeHTOCA; OHO [AJIEKO HE BCEr/[A OBLIO CBABAHO TOJBKO ¢ HAPYIIEHIAMI
rasoBoro pesxmMa, Kak OBIJIO HOKA3aHO BhIMIE, & MOTIO OHTh CAGACTBHEM
fncTporo HakomwireHuws ocajgkos [172, 212, 215].

Ho xaxoii 661 u3 (aKTOPOB Cpejbl ML HE BOCCTAHABIMBAJIH, MCIOTb-
8yA OPraHE3Mbl KaK WHMKATOPE, HE0OXOJHUMO KOHTPOJHPOBATH CBOM
BLIBOJTEL KOMILIEKCOM MAHHLIX, XAPAKTePUBYIONIHX KOHKPETHYIO Cpexy 00u-
TAHUA TeX WM MHBIX IpejcTasuTeseil Gayns — abwormaeckyio (mo Ji-
TOJOTHYECKHM, TEOXUMATECKMM M OOIEre0OrHdecKuM MAaTepuaiaM)
H OHOTHYECKYI0 (IO pe3yabTaraM U3YUYEHHA BCEX APYLCHX HOCTYIHBIX
0CTATKOB (ayHLI).

3. IPUMEPBI PEKOHCTPYKIINH YCJOBHIA OBPA30OBAHHA

HEKOTOPBIX I''IHHHCTBIX OCATTKOB KAMEHHOYTOJbHOTO NEPHOJA

Tanaer Buseiickux oriao:keHmid MOCKOBCKOH CHHEKIH3BI

PaccmaTpnsaeMele 0TI03KeHHA (pHC. 27) OTHOCATCA K CPEeflHEBH3CHCKOMY MO[L-
APYCY (ACHOMOXAHCKHI HaAroOpH3oHT: 600PUKOBCKAI B TYIBCKHII TOPH3OHTE), BEpX-
HEBH3EHCKOMY NOJBAPYCY — OKCKNH HAJFOPH3OHT (QJeKCHHCKHN, MHAXaWJIOBCKHI,
BeHEBCKMI TOPM30HTH) M CEPIYXOBCKHI HAJATOPH3OHT (TapyccKHil H CTemeBCKHil
ropusoHTsl). Mopckue OTI0KeHHs (TYJIBCKHIA, CTemeBCKHil rOPH3OHTH) HMEIT He-
Gompmyo MomuOcTE — o 100 M. OTaoskeHdmsA pamHero KapooEa 3TOr0 permouna
npruajieKar K uacay Gonee mayvennnix 8 CCCP. 3mech Gnura paspaforama fleTasn-
Has cTpaTarpadudeckas cxeMa, M3 y4eHE MHOIHe Pyl GayHbl, BHIIOJHEHE KPyIil-
HEIE JIUTOXOTHYECKAe I TeOXHMAYECKIe HCC/elOBaNms, a TaKKe najeoreorpadgmyeckne
PEKOHCTPYKILHM, ;

OpBako 70 mocjefHer0 BpPeMeHH OTI0KeHHA N (ayHa ORIH H3ydYeHH BechMa
HEPaBHOMEPHO KAk IO IJIOmMANH, TaK ¥ mo paspesy. HamGoibmee pHmvanme oGpa-
mMAJ0ch Ha H3yYeHWe ACHONOJAHCKAX OTIOKeHMIl, BAKINYAIIAX Yrau, GOKCHTH M
OTHEYIOPHEIe TIAHHE; JeTAAbHO M3Y9YeHH H3BCCTHAKH OKCKMX OTIOKeHWIl H 3HAuM-
TeapHO caabee — OTIOKEHMA CEPIYXOBCKOIO HANTOPH3OHTA.

BereficTBHe TaKoil HepaBHOMEPHON H3y9YeHHOCTH OCTABAJICA HeBLIACHEHHBIM MJIH
COOPHEIM LMkl PAJ BOnpocoB B ofxacTam crpatarpadma, GanuanibHOTO M MaJe0reo-
rpaduuecKoro anajmsoB. Bojbmme TPYAHOCTH BO3HHKAIM IPH NOUKNTRAX 0GBACHNTE
0co0eHHOCTH PACIPOCTPAHEHWA H CMEHE KOMILIEKCOB MHOTMX DpefcTaBUTe]eil 1ou-
HEIX OPraHEsMOB, Da3BHTHe KOTODHIX HA3YYaIH HAJEOHTONOrH. [JlnA paspemeHus
9THX BOOPOCOB B JaG0opaTopHH NaaeosKoaIorHn MoperEx (ayn [laneoRTONOrAYECKOFO
macTATyTa AH CCCP nox pywosopcrsom P. @. l'exkepa GnuIM HOCTABJEHH KOM-
MJIeKCHEE MNaJe0dK0OJOTATeCKAe M JHTOJOTHYeCKHe HeciefoBanmd. OHM BHIIOJIHH-
10TCA CORMECTHO IAJIe0HTONOTAME W JIHTOJOTAMH| I WBYYeHHA PAsBHTHA H CMeHbl
JOHEHIX OPTAaHM3MOB B CBASH ¢ M3MCHEHHAMHA YCIOBHE HX CYNIeCTBOBAHHA.
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OnauM ®3 HescHEIX ObLT BOHpoc of
YCIOBHAX CYIMECTBOBAHHA JOHHEIX Opra-
HU3MOB, HACEJABIIAX TIJIHMHUCTHE OCATIKH.
Brisicuenune venoBwil OTIOMKEHHS TaKHX
ocajikoB  HMeeT ofmee 3HAUEHHE, T0-
CKOJIbKY CXOAHEe TIMHACTHE (ammm mi-
POKO pacnpocTpameHsl B KAMEHHOYTOJh—
HEIX OTJIOMEHHAX BCero 3eMHOro napa.
B CIIA, rpe Taxme gammm pacmpocTpa-
HEHH B OTJO0KEHHfAX I[EHCHJILBAHCKOI H
LIepMCKOH cHcTeM, YCaIoBHA nx oOpasoBa-
HAA B COOTHOLIEHHC C© OI[HOBPBMEHHO na-
KomjABmAMAcH  gopaMuHndepoBLME 1
BOJOPOCTEBEIMH N3BECTKOBEIMH OCAJKAME
ofcy:knanTcs B paAme crareir [439, 440,
465].

OTnoskeHHA TYJALCKOTO TOPH3OHTA,
uanbojee NPEBHNE M3 W3YUeHHBIX HAMM,
COCTABJIAIOT BEPXHIOIN YacTh YIJIEHOCHOM
puseiickoil opmamnmu Pycckoii nnaTdopmur.
OHuE 1peficTABIEHEL CJOKHEIM HepejloBa-
HUeM IecKOB, AJIeBPUTOB, TIHWH W yrJeif.
W3BeCTHAKN PA3BUTH HENOBCCMECTHO; YHC-
a0 ux chaoes oORMHEO He Oomee IATH.
Tyanckue oTaoKenms o0pazoBaauch B
HAYAJIbHYI) CTAJIAI0 TPAHCIPECCHH MODS;
ofmue QanmanrpHble H3AMEHEHHA WX XO0PO-
0 NpOCcHesReHsl B JO/KIOH uacTH paceMa-
TpABaemMoit  TeppuTopmm  [79]. 3pech
BOIH3M cymm, cymecTBoBaBmeii B 06-
aactn Bopomemeroro cmojia, man(oxee
Ganskme k Gepery oGpasopanus (BeposaT-
HO, JleJbTOBBlE) IPeJCTABJIEHEl IECTPO-
NBETHLIME TJIMHAMH W [ECKaMu; 10 Mepe
yhagennsa or Gepera mecKH B 3HAYHTEIb-
HOIf CTeleHH 3aMemaiTci TeMHO-CEPHIME
WIH YEPHHMH TJAMHAMHA, COJEPIHMIHME
Opocion Yriaeil, a saTeM OHA OCTATCA
JHIb B CAMOM OCHOBAHHHM, H IpeAMymie-
CTBEHHOE PA3BATHE MOJYYal0T MOPCKWEe
TIHEEL W N3BeCTHAKN. HMeHHO B 5TOI
30He HAXOJATCA CTPATOTHIIHYECKHII paspea
TYTLCKOTO TOPH3OHTA, § W3 BTOTO aioHA
MHOTHME HecJaefiopaTeasaMn Ouia cofpana
dayma. B mesoMm oma J0BOJBHO PasHO-
ofpasna, HO XapaAKTepPU3yeTes upeodrama-
HHEM MeJKHX Opaxmonojl, KOMIJIEKC KOTO-
PHIX CUUTaJCA CXOAHLBIM € KOMILJIEKCOM,
pacupoc'rpanemm 3HAYHUTENLHO BHIIE,

Puc. 27. Cpojumii paspes BH3eHCKHX N
HAMIOPCKAX OTJOKeHMH IJKHOH HacTH
MOCKOBCKOII CHHEKJIH3H.

1 — TMeCKW, IECYaHWKM; 2 — IJIMHB, AprHi-
JATH, 3 — yromb, 4 — NBBECTHAKH; § — N3~
BECTHAKH KPWHOMJIHEIE, 6 — H3BECTHAKH caxa-
POBMIHEIC, 7 — HPOCION KpemHed; &8 — 1010~
MHMTH, 9 — CTArMapuu; 10 — IepepHB B OTIO0-
MEHHM, 11 — KOHKpDemHMH KpeMmeii.



B OTJIO/KEHHMAX CEPIYXOBCKOTO Hajropuzouta. J[o mocnejiHero BpeMeHN OCTABANCH
HEACHBIMH YCIOBHA OONTAHUA THX PA3HOBOZPACTHHIX KOMILIEKCOR, M3BECTHHIX TIOT
oIy masBanueM «KOMIUIEKCA MeJKIX Opaxmomoy cepuyxosckoro Tumay. M. C. [lise-
non [339] npeanoaaran, wTo 9TH GPAXMONONH HACENAIN Hamiojee TIyDOKHe HacTH
TYJALCKOTO MOD#, KOTOPOE B Havajie TPAHCTPECCHN WMEJIO elle CHIILHO PacHUseHeHHki
peased mua. T. T'. Capuaepa [286], maywasmas MOPHONOri0 PAKOBHN HEKOTOPHIX
BH[0OB HTOr0 KOMILIEKCA M 0COOEHHOCTH WX 3aX0POHEHMA, CIATAnA (0es BepOATHRIM
CYLIeCTBOBAHAC HX B THXOBOMHEIX OTHOCATEILHO MENKMX 30HAX Oacceiina.

ITpn m3ydeHnm OTIO/KEHMIT TYIHCKOTO TOPHBOHTA B CBASH ¢ HX YTIEHOCHOCTHIO
OHLIIO HAKOMIEHO MHOTO HOBHIX [AHHEIX, XAPAKTEPA3YOMIX COCTAB MOPOM M KOMILIEK-
coB (hayHEl, 3AKOHOMEPHYI0 CMEHY WX B paspesax m Ha nnomanmm [30, 41 43, 49,
132, 156, 191, 326]. BMecTe ¢ TOJYYCHHHIMH HAMU MATCPHAJAMI 3TO MO3BOIHIO
?amerng? CICAYIOMMIT PAX OCATKOR M CBABAHAHX ¢ HAMH KOMIIJIIEKCOB OPTaHM3MOB
puc. 28).

TeppureHakle 0cafkm, TACTO MPOHA3AHHLE KOPHAMA PACTeHMIl, CHILHO ofora-
HIeHNLEe OPTAHMYECKAM BeMecTBOM, OTJIATANNCH B BCTVAPHAX N JaryHax, Ijle MOIIH
CYIeCTBOBATH JMIb OPTAHMSMEL, CIOCOOHEE BHHOCHTH SHAYNTENbILIE OTKIOHEHMA
COJIEHOCT M TA30BOr0 PEKHEMA OT HOPMAJLHHEIX MOPCKHX — [EJIEeIHHOAL pPoAa
Anthraconauta, OCTPaKONEl W NOHHTYIAL (cM. puc. 28, [).

Ha ramaumeTsix ocaimax, coNep:KAIAX MeHbIIE CAMPONeseBOr0 MaTepHaia,
K NHETYIaM J00aBIAndch eme HeMHOrme Opaxmomofsl m Gojee pasHOOdpasHbIe
negerunofsl (cM. pume. 28, I7). 3HaUNTeNsHO BO3PACTAIH KOJMIECTBO M pasHoobpa-
ane Opaxmonoj B 30He WRBECTKOBHEIX IImH (cM. pue. 28, II7), KoTopEe, TLO-BHAMOMY,
oTjaramich B OOMEPHEX THXOBOAHEIX saimsax. OgHAKO 9TH MecTOOOHMTAHHA YACTO
XapaxkTepH30BAJNCH Pe3KNM UpeodJajanmeM IpeficTaBATeNell OAHOr0 BHAA —
Rugosochonetes laguessianus (K 0 1n.), 4To ompeleseHHO CBHAETENLCTBYET O TOM, 4TO
YCIOBHSA CYIIECTBOBAHMA He OHUTH OnTHMANbHEIMA. OOBMHO B 9TOI e B0HE CEAMINChH
TaKie JOBOJBHO MHOTOUMCIEHHBIE MITAHKH.

Cremyomuit gmer paga (cu. pue. 29, I'V) npencrasiseT coGoii eme Gonee mase-
CTKOBEE OCAJKH, HA KOTODHIX BMecTe ¢ MeJKUMH 6paxmomofaMu, IpeodraKaBmimyiL
Ha TIMHACTHIX TPYHTax, OOMTAAW JApyrde BAAw xomeTnn (Plicochoneles tricornis,
Chonetes parvus, a Taxmke Giganioproductus, Semiplanus i ap.). Becsma cBoeoGpas-
HEIM OLIT B 9T0if 30He KoMILIeKke GopaMAHA(Ep, COCTOABIINI M3 OUeHb MEJIKHX TOHKO-
crenubix gopm (Loeblichia miranda. Howchinia ezilis, Rectocornuspira submosquen-
sis, Archaelagena hovchinina, Archaediscus krestovnikovi W 1p.), ROTOPHe MOTJII
JRATH W 32XOPOHATHCHA HENOBDEKICHHHMHA TOILKO B THXOBOJHEIX ycmosmax [326].

B Goxee ymanemmoii ot Gepera gacTsm MODs, Tfie MOJBUKHOCTH BOMHL W asparus
IPHAIOHHLIX BOJ OGN CHIbHEe, CYMECTBOBAJL COBCEM HHOI KOMITeKc (opammmm-
dep — ¢ OTHOCHTENLHO KPYIHBIMA W TOJCTOCTeRHHIMA paxoBmEAME (Efdsthyra-
nopsis crassus, Endothyra globulus, Eostaffella, Rrunsia, Forschia u fip.). ParoBussl
dopavMaandpep m AETPHT CKEJETHHX OCTATKOB APYFAX OPTAHMAMOB 00PA30BLIBAJIN
8JIech TUIOTHLIE IPYHTH, HA KOTOPHX CEJHINCH JOBOJHHO PA3HOOODABHAEE KOPAJLIH,
HMITIOKOKHE ¥ CPABHATEILHO pefrne Opaxmomofs (cm. pue. 28, V). Ho Takue m3sect-
KOBEIe Ocafikm OBLIM MaJo0 PAcOpOCTPAHEHH HA ILIOMATH TYJIBCKOIO MOpHA; Ipe-
AMYMecTBEHHOE PAsBUTHE MMedw GoJjiee TIIMHACTHE PA3HOCTH OCANKOB. B TIMHMCTHIX
W TAHHWCTO-H3BECTKOBHX OCAJKAX JNATyH H B3AIHBOB BCTPEYAWTCSA AYTOXTOHHRE
OCTATKH CTATMAPHII ¢ PHBOMIAMH, CBMIETEILCTBYIOMAE 0 BPEMEHHEIX O0MeTeHmAx
‘BOJIOEMOB.

JlaHAHe 0 MAHEPANOTAYECKAX M TeOXAMHIECKHX OCOOEHHOCTAX TY/ILCKAX
OTJIOKeHMiT OCReIIeHEl B HEeCKOJLKHX CBOJHEIX paGorax [132, 191, 225, 281, 305,
342]. BeeMmm mceieoBaTeAMA TYJIbCKAE OTIOKeHHA PACCMATPHBAIOTCA KAK THOAY-
HEle 00pasoBaHHA TyMATHOII 30HH, TMe o0mame aTMocepHEIX OCAJKOB, BEICOKME
TeMIepaTypsl A THIIHOE PA3BATAE PACTATEILHOCTH GIArONPHATCTBOBANA TITYOOKOMY
XAMATECKOMY BEIBETDHBAHHIO MaTepHHCKAX mopop. I[ToxkasaTenAMH 3TOTO ABIANTCA
MHAHEPAXbHLIL cOCTaB MOPOT (pedkoe mpeofiranande KBaprma B TMecKax W AJleBpATax,
KAOIMAATA — B TIMHAX, [[PHCYTCTBAe GOKCHTOB), 2 TAK/Ke HOKOTOpHIE OCOOEHHOCTH
XAMAYECKOTO COCTABA IJIAH — OTHOCHTeIHHO BEHICOKOE cOfiepiaHye B HAX OKHCIH
AaTIOMIHAA W oxmenm TATama [225, 281].

Veragosieno, 9T0 MOCTYILIEHAE OPraHMYeckOro BemecTBa B TYIbCKHMIl Gacceiin
6LII0 OY9eHb MATEHCHBHBIM I COCOOCTBOBANO nMpoHAkHOBeHHo Fe, Mn, P m gpyrax
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Puec. 28. CMeHA OCAJKOB H CBA3AHHLX € HAMH KOMIICKCOB OPTAHU3MOB B TyabcroM Gacceiize MOCKOBCKOIT CHHEKIH3E.

I—I] — ocagk® acTyapHa M JIATYHBI; III — ocagxm 3amupa; [V — OCAORH Gnuskoit ¥ OGepery THXOBOJHON 30HBE MOpA; V — OCANKH Goaee
yranesHoil or Gepera 30HEI MODHA.
dayna: 1 — Syringopora; 2 — OXNHOYHKIE Rugosa; 3 — KoOMOHAAILHNE Rugosa, 4 — Edmondia; 5 — Anthraconaula; 6 — npouHe TeJIeHITOIB
7 — racTpOMONE; & — OpPAMbBE HAYTHIOUEH, 9—23 — Gpaxuomoms:, 9 — Lingula squamiformis; 10 — Rhipidomella michelini; 11 — Schizo-
phoria resupinala; 12 — Schuchertella; 13 — meJik¥Ae XOHETHIILL (Rugosochonetes, Plicochonetes, Chonefes parvus); 14 — Davisiella; 15 — Semiplanus
semiplanus; 16 — Giganto!productua; 17 — Proguctus redesdalensis; 18 — Pugilus subscoticus; 19 — Antiquatonia serenensis, 20 — Eomarginifera
praecursor; 21 — Camaro oechia pleurodon; 22 — Podlsheremia ustyensis; 23 — Cleiothyridina; 24 — MIMAHKM; 25 — ocTparonme; 26 — TpH-
JIO0MTH; 27 — WIEHMKN KpHHOHMel; 28 — XOIbl POIOMAX FHEBOTHLIX. TepHRIMIT aHAMKAMM OTMedeHsl Hau(onee 9BPHUraJMHHbLE OpMBI.
IMopoms: £9 — ANEBPHTH; 30 — TIMHL HeM3BeCTKORHCTHE, 31 — TJIMHBL TEMHBe W3BECTHOBUCTHE, 32 — PAMHE!, OOOralleHHBIE OpraHHTeCKHUM
BeIecTBOM; 33 — HIBECTHAKM TOMHUCTHIE; 34 — HIBECTHAKH, oforameHHEse OPraHUYeCKUM  BEH[eCTBOM; 35 — H3BECTHAKHN thopamMaEIpep 0BO-
feTpuTORMNE; 36 — MUPAT; 37 — CTAKESHAA cepHTa; §8 — KOHKpenHu (ochopura; 39 — pacTHTEINBLHOCTh MAHCpPOROro THOA.




9JIEMEHTOB B 06JACTEL OTIO/KEeHNA W3BeCTKOBHX HMJI0B, B CBAJM C YeM HHTEHCHBHO HLIO
M [uareneTHdeckoe nupuroobpaszonamme [305]. DTH gapHme, Kak M DpHReIeHHAA
BBINIE «TAMMa» DROJOTMYECKH PA3JIHIHEIX KOMIJIEKCOB JIOHHNLIX OPTaHW3MOB, ONPOBEp-
TalT IpeficTABIeHIe O TOM, 49T0 Bee TJMHUCTHE W KapGomaTHhe OCAJKH TYIBCKOIO:
TOPHU30HTA, COJEprKAIHe MHPNT, ORIN 06Gpa30OBAHNAME Pe3KO BEIPAJKEHHOI BOCCTA-
HOBHTeJBbHOI 30HBI, 3AHHMABIIEl OTPOMHYK Tepputopmio. Ilo-BuimMoMy, cepoBo-
JIOpONHOE 3apakeHHe NPHAOHHEIX BoA OacceifHa OLLIO JHIIL TaM, Ijle HAKOMJIANOCH
oueHb GONBITOE KOJMYECTBO OPrammiecKOro BemlecTBa W JOHHAA (PAYHA NMOUTH He
MOTJIa CYImecTBOBATE. [IpAMEpPOM MOTYT CAYKHTH TYIbCKMe O0Tao;keHusA CHapaH-
CKOTO paiioma, rjie o0HADYMEHH HeMHOrge Opaxmorofikl, HO B OCHOBHOM TJIHHEE
ARAKITIOVAIOT TOJLKO XOJB WepBeil, KOTOPhie MOTJIH IEeDeHOCHTh NPHCYTCTBHE Cepo-
pogopopa [211].

ITpuseyennne ocafkn (cM. puc. 28) XapaxkTepHsl JJIA IOKHOHE W H0ro-samajgHoil
yacTeil CHHEKJIU3H, THe MOPCKHe OTJIO:KeHHs IMUPOKO mpelAcTaBleHnl. B samanHoir
noxoce, Kak GHIO0 BHACHEHO TpeXmecTBylomuMuH ncexenosatensmu (A. C. Hopixe-
nesckasi, B. A. Hotaykos, A. II. Canomon ® Jpyrue), mavynHag OT mHPOTH T. Be-
JIOTO, WevesawT KapOOHATHHE TAMHEL U H3BECTHAKH, OCTATKH (ayHH CTAHOBATCH
PeKAMA; PACTPOCTPAHEHE PEMMYIIECTBEHHO TIHHLL ¢ CHJIEPMTOM (ocajlkm orpec-
HeHHHX KpaeBux naryn). Cesepmee, B Bopopmucko-Bannaiickom paiione, Tyanckue
OTIOReHAA TPefCTaBIeHE TePPHICHIBIMA H YITHCTEME OTIOKeHHAME T1PHOpesKNo-
KOHTHHEHTAJBHEX H CIJIGHO ONPECHEHHEIX JATYH W 3aauBoB. 3fiech Goipmoe paa-
BHTHe MMEIOT BHCOKOOTHeYNOpHEe cyxapuue ramun [30, 41, 49], a B paiione Tnux-
BAUHEA ¥ GOKCHTH, NPAYPOYCHHLEC K JOJAHHAM, IPOPE3AIONIAM JICBOHCKHE OTIOeHNN.

OTnoskeHHA TYIHCKOTO TOPWSOHTA MAT ApKOe npeficTaBiaenwe of ocagkax
THIIHYHOTO MeJKOBOIHOTO MOPA TYMAJHOI 30HE! ¢ HU3KHM 3a00/I09eHEEM M06eperREes
NOKPHTEM PACTATENLHOCTHI0 MAHIPOBOTO THIA, M ¢ IMIAPOKHM IOSCOM THXOBOJHEIX
KpaeBkEX, B DAa3HOIl CTEIeHW ONPecCHEHHEIX JAryH H 3aJUBOB, TAe W HAROMIAJIACH
B OCHOBHOM TJIWHHCTHE OCAIKW. YCJOBHA, NPHOJNMKABITHECS K HOPMAIBLHEM MOp-
CKHM, GELIT TUmMEL B 30He OTJI0KeHHs H0Jiee YHCTHX N3RCCTROBEIX MIIOB (cM. puc. 28,V),
KOTOpas HAXOJAWIACH NPeEMYMECTBEHHO B I0/KHOIl YACTH cHHeKImsn [248, cxematn-
Yeckana Kapral.

OrioskeHHEA MOpeif OKCKOTO BPEMEHH IPeACTABJCHH W3BECTHARAMH, OYeH[.
YHCTHMHM [0 XEMAYECKOMY cOCTaBy, 00pasOBAHHEIMHE B OCHOBHOM PaxoBHHAMH (opa-
MHHHpED B MeJKNM CKeJZCeTHHM AeTPHTOM JAPYTLAX OPragH3MOB; HTO OCAJKH METKAX
TENAKIX MOpeii, HacereHHLX (opamurndepamn, Gpaxnonwoamn, KOpaxjaMu, H3BeCT-
KOBEIMH ryGravu m Ap. [339]. Cpenn Gpaxmonon ocofenno GoJpmoe PASBATHC AMEJIIT
KPYIHEE TOJCTOPAKOBHHHEE 'Gigantoproductys, BAIOBOe pasHooOpaane W THCIEH-
HOCThH KOTOPHIX OB 0OcoGeHHO BeJAMKH B MHXaiijjoBcKOM Mope. XapakTepHOI 0co-
GeHHOCTHI0 OKCKHX MOpeii OLIM TepHOjNYecKHe o6MeXeHHs, TpPH KOTOPHX Ha
YAAJMeHHOM OT CYIIH MeJKOBO/Ibe BOSHUKAJIN OOIIUPHEE OTMEIN H JATYHE ¢ MEKPO3ep-
HACTHIMH WMJIM MHKPOCIOMCTEIMH XeMOTEHHHIMH WABECTKOBRIMM miaamMu. OHE upoHu-
3aHLl PH3OMJAAMH CTHTMAPHIl — OCTATKAMM KODPHEBOil cHCTeMLl JPeBOBUJIHOH pacTu-
TeJHHOCTH MAHTPOBOTO TANA, TYCTHE BaPOCHT KOTOPOIl MOKPHIBANKM OTMEIH H JaTYHLL.
Hacenenne narya 0mio mpaiine GeIHBM — MeJKHe TACTPONOJBI, OCTPAKOMH, & TaK-
ske, no fagasiv F. B. @omunoi, cnmpopGuckl U elUHEWYHbE 0PAMATHBHEE W HAN-
Gosce BHIHOCaEBHE (opaMmHudeph.

KoMmiexe Meaxnx Gpaxmonoji, cTOJL XapakTepHEH AJs Tyabckoro Gacceiina,
H2 CYmecTBOBAM HH B JIaTyHAX ¢ XEMOTEHHEIMH IJIAMA, HH B 0OJNAcTH OTIOMKEHHT
OPrasorenHoO-[eTPATOBEX B fopaMEAEN(epOBEIX H3BeCTROBHY ocankop. [IpmunHE eror
NCYe3HOBCHUA OcTaBadmch HesicHEMm |286].

IIpm mayvenny paspesoB CKBA;KUH B BanafnHoil 9acTm OacceilEa caMule THIHYHLIE
NpeficTABATEN 8TOT0 KOMILIEKCA ME 00HADYKIIHA B MUKJIATCCKH NOCTPOCHHKIX OTI0-
EeHUAX AJeKCHHCKOTO M MHAXAMJ0BCKOTO TOPH3ONTOB. 37ech HaiileHL BH/H, paHee
CYHTABIIWECH PACHPOCTPAHEHHHEIMH TONEKO B TyabcKoM Oacceiine: Rugosochonetes
laguessianus, Schuchertella portlockiana, Plicochonetes tricornis, a Taxme Chonetes
parvus, Productus redesdalensis, Rhipidomella michelini, Eomarginifera praecursor,
Camarotoechia pleurodon, Martinia glabra m fp. Bce OHM MPHYPOUYeHH K HM3BeCT-
KOBO-TIIHAHCTHIM OCAJKaM, 3AaHVMAalIUM ONpefieleHHOe MECTO B ITHKIAX: MeEIy
aJIeBPATOBO-TATANACTEIME OCAJIKAMA ¢ OOWJBHEIMA CTHTMAPHAMH H WX PH3OHIAMEA
(oTnosenna nobepeskbA, 3apacTaBIIero PAcTATEIHHOCTHI0 MAHTPOBOTO THMA) H MOp-
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ek fopaMmandepoBriMu  M3BecTHAKAMU ¢ Gigantoproducius. UepHue TIAAL
¢ Lingula n Camaroloechia pleurodon 3jiech 3aHHMAKT TO ke MECTO, 9TO H B PAAY
0CAJIKOB TYJALCKOTO BPEMEHW; W3BECTKOBO-TIMHMCTHIE OCAIKN, HACEJEHHEE XOHETH-
ZAMIT W IPYCAMHA MeJKIMA OpaxmomojaMm, a TAKMKe MOIANKAME W IeJeriio/laMn,
ORLIH DPAYPOYSHE! K KPAGBHIM YACTAM AJOKCHHCKOTO H MHXAIIORCKOrO MOpeii, Toraa
KAK HM3BECTKOBHIE OCAJKN YIANEHHHX OT CYIIH uacTeil Mopsa Owuinm sacenensl Gomee
KPYIHEMHE ¥ pasHooOpasHeME Opaxmonofamu (poast Semiplanus, Gigantoproductus,
Striatifera), dopamumangepamn, KopajaamMu, N3BeCTHOBRIMH TyOxamu m ap. IIpu-
Opeskuiie anmm BeHeBCKOrO BPEMEHH PACHPOCTPAHEHBI OYeHb MAJIo.

B cepuyxoBckoe Bpems, OTBEYABINEe OTIAOKEHHI0 TAPYCCKOTO M CTEHIEBCKOIO
TOPM3OHTOB, 3aMETHO YBeJHYIIOCHh HOCTYIIeHHe TepPpAreHHoro Marepaata. On npu-
MEIIMBAJICA K H3BECTKOBHIM OCAJKAM T0 Beeil samaXmoil 9acTm GacceiiHa, a MecTaMmiu
Ha 10ore Hacceiina 06paszoBaINCh INIAHACTHE OCANKH MOIMHOCTHIO 10 30 M. B HmKmei
YacTH PasBATHL TeMHKIe, IIOYTH YeDPHLE WM KPACHOBATHE TJIMHE, TO HeMBe CO CTA-
JReAAMA MHPHTA, TO BARINYANIIEE MACCY MEJKHX Opaxmomo, cpefH KOTOPHIX
npeobnanawr Eomarginifera lobata. Kommueke opamurndep, sak/iioTeHnnlii B pej-
KHX TIPOCHOAX IIMHACTHIX M3BeCTHAKOB, KpaitHe o0eXHEH, MACCOBOe PA3BHTHE 3[eCh
umenn mamb Archaediscus krestovnikovi. B BepxHeil yacTH IJIMH CTaJIbHO-CEPOro
1[BETA MECTAMH MHOTO CeTIATHX MIIAHOR, cumpudepny u ocTaTkoB pLib (3y0n, gemys),
Wz gpynmux Gpaxmono]f eHHHMHE TOHROCTBOpYaThe Gigantoprodusius latissimus.

Upessngaitnad TOHKONNCIEPCHOCTL IJINH, MX B3ajeramme CIJIOMIHON OBOJLHO
MOIIHOM TOJIeil M mojHOe OTCYTCTBHE TECYAHBIX MPOCIOER MPHIAIT HM XapaxkTep
fosee ray0OKOBOTHEIX 00pa3OBAHMIT, YeM paHee OTHATABMIHECA KApOOHATHEE OCATKM
OKCKNX Mopeii. FIMEHHO Tak HX paccMATPHBAJIM WCCHS[OBATENH, M3 VYABIINE OTI07Ke=
HHA CTENEBCKOT0 TOPH3OHTA B 30-X rogax. HTa HATepUpeTaN A MOe P IBAIACEH TAK-
JKe W TeM, 49TO MOHATHE O MeJTKOBOIHOM KoMIUleKkce (ayHil BA3elicKAX MOpeil BceMm
NAJICONTOJIOTAME CBA3HBANOCH ¢ HENPEMEHHKM IPHACYTCTBHEM KPYNHEX THTAHTO-
NPOJYKTYcOB, cTpmatadep W KOJOHHATLHEX KOPAJJIOB.

OfEaKo OpW JaJbHEMIIAX HCCHE[IOBAHEAX OLIINM DOAYYCHH JaHHBe, KOTOpPHIE
TIPOTHBOPEUITH CJIOKMBIIAMCH paHee mpejcrasiennaM. [TpoTHB HEX mpeskie Bcero
CBIIETENBCTBOBAIO TO, YTO 3AKINYEHHLE B IIHHAX KapOOHATHEE IPOCIOH ITpecTa-
BJIEHEL 110MTH BCerja TOHKOZEPHHMCTHIMH JIOJOMHTAMMA, KOJMYECTBO KOTODHIX BO3pa-
©TaeT B BepxHeil vacTh, a dayna MecTaMul pesko OefiHeeT: OCTAIOTCA OJHM OCTPAKOMH.
C umTepupeTammeil TAWH KAK OTHOCHTENLHO TIyOOKOBOJAHHX OCAKOB HE YBA3HBA-
Jach TAKKe W CBOMCTBeHHAA OT/IOKEHWAM CTEUIEBCKOTO I'OPH3OHTA OYeHb GOJLITAs
W3MEHTABOCTH COCTABA HA TLIOMANH, YTO XaPAKTePHO [JA MEIKOBOTHOII 00CTAHOBEM,
rfie yeaoBusa OBICTPO MeHSTCH.

M. C. lllsenoB [340] ommean samemieREme TINH KPHHOMZHLIMH HU3BECTHAKAMH
¢ GOraTHM KOMIIEKCOM KOPALIoB u Opaxmomof, OXapakTepHsoBax PHAI APYyrux
<panuit @ MAHEPAIOTMYECKHEX OCODEHHOCTEI OCA/[KOB CTENMIeBCKOrO0 TOPH30HTA M IIpH-
el K BEBOJY, 9TO IPOMCIIE/NIAE TePeMeHs B cOCTABEe JIOHHBIX OPTAaHH3MOB HeJdb3f
OOBACHATL H3MEHEHMAMH TeMIepaTypsl, ray0HHLI, XapakTepa TpyHTa, CTeNeHH
cojeHocTH Wian aspanmm. OHm Moram GuITh BHSBAHAL anb60 mamenenmem pH, nmdo
NOCTYILIeHNeM B GacceilH pacTBOPOB Pa3NLIX BemiecTB ¢ CYITH WAH M3 3aMKHYTOTO
Hacceiina, panee He cOODMIABINErOCA ¢ MOPEM, HAXO[HBIIEMCA B MEHTPATLHOIN JacTH
Pyccroit nmardopmer.

Teranpurie nadmopenua M. C. [[lBenosa OHIM IIPOM3BEfEHE ' B  OCHOBHOM
TOJLKO B I0KHON wacTH Oacceiima — TaM, rie mMeoTca obmaskenmma. M xorsa ara
O0Maas N0BOAbHO Beauka (mpmvepuo 100 X 125 kw), Asydenne ee He AaeT peaib-
HOTO TpeJicTaBJeHAA O COOTHOMEHNA (Panma’XbHLIX 30H. [IpH Naze0sROIOTHIECKHX
¥CCACAOBAHMAX MBI WCNOJB30BAIH YIKe MATePHAJE MHOrOMHCICHHEIX CHBAMKUH,
KOTOPLIe panee OBUIA OYeHb DPEKAMI.

anuajLHbe 30HH CTeNneBCKOTro HacceifHa PACCMOTPEHHl HaMM B APYroil craThe
{247]. BuAcHWIOCH, 9TO TAMHWCTHE N JIOJOMUTOBHE WK, HACEJCHHHE METKIMH
OpaxmonofaMit, B TeUeHAEe BCETO CTEMIEBCKOTO BPEMEHH OTIATAIHCH TOMBKO B CpPan-
HATeABHO He(OJbUION OKpAaWMAHONl wacTh Oacceiima, Il HAXOXHIACH THXOBOXHASM
Jarysa, MecTaMm ¢ 3acTOHHLIMH NPAIOHHHIMA BOJAMH M NOBEIICHHOI COJEHOCTHIO
{pmc. 29).

Ofocobaenme naTyHLl, HAYABIMIEECH elmle B TAPYCCKOe Bpems, OHIIO CBA3AHO
¢ Pa3BATHEM BOCXOJUAIMMX JIBMKeHN B ofgacTn BOPOHEKCKOrO CBOJA, HA COBEPHOM
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CKJIONE KOTOPOTO maxojimuach jarysa. Opmonpemenno pa okpamue BanTmiickoro
NUTA YCHIMANCH HECXOJIANIAE JIBIKEHNA, B CBA3N C YeM H3BecTKOBHe (anma ¢ pas-
HOODPA3moil MOPCKOil (aymoit samaAiIuW cepepo-aanajmyi wacTh Gacceiina (mosoca
Boposmun — Tuxsus — BrTerpa), 1jie B OKcKoe BpeMs mpeobaajnamn npudpesKHse
TePPHIeHABIE OTJI0KeHNA.

I0snan garyna Onura Kak Ol VIOBATENEM TIJHHHCTOrO MaTepmaja, IOCTyna-
BIIEro ¢ CYIIi, HAXOAuBIeiicA B obxactn BopoHemckoro ceofia. OT OTRPHITOIl yacTm
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Pue. 29, Pacopocrpasenwe (anmaipHbIX 30H CTENIEBCKOTo Oacceiina Jaa mavais
CTemeBCKOro BpeMeHH.
I — Jaryna ¢ rOHHHCTHIMH H JOJOMATOBHIMH OcagkamH; 2 — OpeImoJaraeMoe pacupocTpaHeHie
TMATYHB ¢ TAMHECTHIMH M JOJOMHTOBEIMH OCAJIKAMM; & ~— MEJKOBOTHAA 30HA C Kap(OHATHBLIMIE
0CAXKAMI M CHJIbHO BHP&MKEHHBIMM TedeHMAMM; 4 — HOpelojaraeMoe pPacopocTpaHeHHe MeTko-
BOMHOM B0HK ¢ KApOOHATHBIMM OCAJKAMH M CHJLHO BHIDAYMEHHBIMH TEUEHHAMM, 5 — MEJIKOBOI-
HAA 30HA ¢ KapDOHATHHIMH ocagKkaMH co cnalo BHRpaKeHHMMH TeudeHHAMH; § — NpenIoiaraeMoe
pacnpocTpaHeHNe MeIKOBOXHON S0HB ¢ KapOOHATHBIMH OCaJKaMH M ciaG0 BRPOKEHHEIMH Tevye-
HHAMH, 7 — 30HA& OTKPLITOrO MOp#A, OTHOCHTEILHO TIYG0KOBOXHAA, C AeTpHTOBO-(opanstHMpe-
POBBIMH HM3BECTKOBBIMM OCAJiKaMM; § — NpefuoiaraeMoeé pacnpOoCTpAHeHHe B30HE OTKPHITOro-
MOpA, OTHOCHTEALHO INiyDokoBogHON, ¢ AerpHrToBO-GOpAMHHA(EPOBRIMA M3BECTKOBHIMH  OCANl~
KaMu; § — rpapdisl aniaibHeIX 30H; 10 — IpanHubl paclp OCTPAHEHNA CTEMEBCKAX OTIOMeHHIt.

MOPA JATYHA OTAeJAANAck, NO-BHIAMOMY, OTMENsIMH, HA KOTOPHIX MaCCAME CEIHINCH
rpuHOMjen (puc. 30). Ha 3anafe Jarynuue 0Caflki MepeMesKaJuch ¢ KPHHOM/HEIMA.
B BocTouHO# mojaoce pasBuTHA KpuHOmAHLIX ¢anmii (cM. pme. 29, nomoca Tyna —
Beres — CepnyxoB) ceamacs Oorareilmmii  kommaere ¢ayHsel — sfech OBUIO
mHOr0 GPaxmonon, NPHKPenIABIIIXCS HOMKKON, PasnoodpasHbie KOPANIH, MITAHKE
i fp. OcobennocTn pocTa W 3aX0POHEHNs KOPAIJIOB YKASHBAKT HA HX 00MTAHEE DD
CHJILHOM JIBHKeHHH BOARL. Ilo-BHammMoMy, sfech NPOXOAIO JIOHHOE Tedenine, B BOHe
KOTOPOTO CcelHAMCch W UpOuBeTajH (Kaxk M B COBPEMEHHHX MOPAX) NpPHKpPenJIeHHEe:
OpTaHu3MEl .

Ha ocraassoii, sHauntesbHo OOJbmieil 9acTH MOpH OTJATAJHCH TPeRMYmiecT-
BEHHO YHCTHE M38ECTKOBHIE OCAAKH, HACEJeHHHE PasHooOpasHuMu GopaMuEHpepaME
(KOTOpEIE OTCYTCTBOBANM B JIATYHE), KOPAILIAMA U KpynHLMA Gpaxuononamm (Gigan-
toproductus, Siriatifera). Meaxue Gpaxmouofis, KOTOpPHe MaccaMu CeJHIACH B Jia-
I'yHe, 3Jlechb GBIIH HEeMHOTOYNCICHHEL,
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CpaBEEM 3TAX XADAKTEPHHIX ofHWTaTesell JATYHH ¢ KOMIUIEKCOM MeJaxux Gpa-
XHOMOA, HACEJABINAX IIIMHHCTER (anum 0AcceilHOB TYIBCKOTO W OKCKOTO BPeMeHM.
B cremescKoii JaryHe NPOJOGKANIN CYIMECTBOBATH HEKOTOPHE BHJIH, XapakTepHhe
A OYyXT W BAAMBOB TYABCKOTO Bpemenu — Camarotoechia pleurodon, Schucher-
telle radialis, Eomarginifera praecursor, Schizophoria resupinata, Rhipidomella
michelini, Composita ambigua m np. Boxemoe pacnpoctpanenne umennm Lingula,
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Puc. 30. CxemMa cOOTHOIEHUHA OCAJKOB M HaceAeHHs PasHEX (JANUANLHLIX 30H Ha
jore Gacceiita MOCKOBCKOH CHHERIM3HL.

1 — mecKH ® AJeBpHTH; 2 — TAMHACTHIE OCAIKH; § — HeTpATOBO-dOpaMHHH(EpOBLIE H3BECT-
KOBbIE OcankM ¢ Caleifolium, 4 — MUEPOICPHHCTHIC M3BECTHOBAIC M MNIMHACTO-NIBECTHOBLIE OCATKN
- C HeTPUTOM; 5 — KPHHOMIHBIC H3BECTHKORBIE OCAIKH; §# — MHKp03ep HECTHIE M3RECTHAKOBLIE OCALKN
€ pH30MIaMH CTHrMapHit; 7 — HOTOMHTOBEE H TIINHHCTO-IOJOMHTOBBIC OCANKH, 8 — IpHMECH
MONOMHTA B M3BECTKOBHX oOcafkax; 9 — dopamuaHpeps (@ — Gorareit KoMmImexc, 6 — OemHmit
KOoMIuieKc); 10 — Zoophycos (Taonurus); 11 — xereTdan; 12 — Caninia ohense; 13 — papyrie
OMHOYHBIC Rugosa; I4 — MACCHBHO-KONIOHHMAILHBIE KOPAIIIBI (Lmsdalem Corwmm} 15 —
BETBUCTO-HOJOHHANBHEIE Kopauiel (Lithostrotion, Diphyphyllum); 16 — Nautiloidea; 17-—29 —
«Opaxmononm; 17 — Lingula, 18 -— Sehizophoria resupinata; 19 — Schuchertella; 20 — Ortho-
tetes hindi, 21 — xoHeTH®l; 22 — Strialifera; 23 — G:guntoprodnc!u.s 24 — Anhquakmia hindi;
-25 — Antiquatonia khimenhovi, A. costala M pp.; 26 — Diclyoclostus; 27 — Eomarginifera;
28 — Camarotoechia pleurodon; 29 — Spirifer; 30 — EIIIBE'HE 41 — octpakomsl. Pagmepnl sHau-
KOB OTpKaT OTHOCHTEALHOE ofniaue gopm. YepHLIMH 3HAYKAMHA ITOKA3aHB Hanﬁorlee 9BpHOHOHT-
HEIE OpraHH3MEL.

HO OHW GHAM MpPeCTaBJenkl MHHM BUIOM — L. elliptica; nossunuch u Apyrae Gea-
‘BaMKOBLIE 5anHOH0nH, He HM3BECTHBIC B OTJIOMEHHSIX TyJ‘l’bGI(OI‘G H OKCKOTO Bpe-
Menn — Orbiculoidea damanensis w Crania sp. O6HOBHIICS BANOBOI COCTAB XOHETH]I,
‘OpTOTeTHH (NOABHIHCH OYeHb MHOrouHcHeHHne (Orthoteles hindi), compmpepun u
MINAHOK.

BessaMroBsle GpaxmONOAEl, XOHETHAH W OPTOTETHHH CTENIEBCKOr0 BpEMeHW
MACTO GHUIM MHOTOYHCICHHEL B TJMHHCTO-0JIOMHTOBHIX OCAKAX, YTO YKA3HBAET
Ha cmocofHOCTs MX O0MTATH B BOJAX ¢ TOBBIICHHONH COJEHOCTHIO.
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Bee mprBefieHHBIC JAHHBE NOKASKIBAIOT, YTO KOMIJIEKC MeJKHX Opaxmomno,.
CYMECTBOBABIINIT B CTEIEBCKOe BpeMs, BHAYMTEIbHO OTIHYANCA KaK 10 BHAOBOMY
cocTapy, Tak W mo npeodmajasmo Eomarginifera lobata 0T ROMIJIEKCOB TYJABCKOro-
H OKCKOr0 BpeMeHH, B KOTOPHX npeobaafannm xoseTdsl. Ofnako ofuuum Jus Beex
9THX KOMOZCKCOB OBUIO TO, 4TO B HAX BXOJAHAN dKOIOrHYecKd Onmakme dopmer —
MeJKHe TOHKODAKOBHHHBIE Opaxmonojn, npucnocobaenntie kK 00MTAHMI0 HA TOHKOM
HANCTOM IpyHTe (MAH B HeM), UPH caaGoil MOABIGKHOCTH BOJIBI, 3aTPYAHEHHOM Taso-
BOM DPEKHME M 3HAYHTEJBHBIX OTKJIOHEHHAX coleHocTH. HecoMueHHO, YTO HX MecTo-
ofuTanus — Kpaessle yacTu Oacceiinos — Obrm GOTATH LMIEl, i BeChMa BePOATHO,
YTO CYMeCTBOBABIIAE 3/1ech OPAXHONOAL MMEJM CXOJHLI crlocol NUTAHHA, Kak aTo
CBOICTBEHNO COBPEMeHHBIM npefcTaputenam Oentoca [284].

Ilpn cpaBHeHUHM MMHEDPANLHOTO COCTABA IJINH, OTHATABIINXCA B PasHoe BPeMs
B KPAEBHIX WacTAX MOpeil, TakKe BLIABAAETCSA MX 3HAYNTEILHOE PA3JIAIHE: TIHHBL
Tyabeckoro Gacceiina cOCTOAT B OCHOBHOM H3 KaOJMHHTA N HeGOJNBIINX KOJMYECTH-
THAPOCHIONEN B CMEIIAHHOCIOHHOTO MuHepana [49], Torja Kak B IVIMHAX CTEMEBCKOTO-
TOPH30HTA npeofaajaeT DaJWropekutT. Haxosgenne ajiech NanLIropeckuTa — Xapak-
TepHOI0 MHHEpAZa ApH/IHOH BOHLI — BLIBHIBAZO HEJOYMeHHe, TAK Kak CTelleBCKMHi
facceiin OTHOCHAN K TyMHJIHOMH 3one [269], a mpmeyTeTBHe B NAJBITOPCKHTOBLIX TN~
Hax GPaxHOmOA U MITAHOK KaK Oy/ITO HEOIPOBePIKIMO CBHJIETEIHCTBORAJIO0 O HOPMATh-
HOIT MOpCKOil coxemocTu ero Bofi. Ilaasiropekut obHapysen B TIHHACTHX
ocaikax Gojee paummero, Tapycckoro Oacceiina; 2TO «HECOOTBETCTBHE) NHTAIHCEH
00BACHATE 06pasoBaHueM ero 10Jl BoafleiicTBHeM nojiseMurix Bof [132], 9ro Bpap amw
BEPOATHO.

Opuako Jpyrme TeoXuMHUYeCKHe, IajJeOHTOIOIMUECKHe W MOHEPATOTHYCCKHEe
MAHHEE COBEPIICHHO OUPE/eJeHHO YKAZHIBAIOT HA TO, YTO B TAPYCCKOE BPeMf KIHMAT
Ouur yixe apuauev [247]. 06 8ToM npeskie BCero CBHIETENLCTBYET H3MEHeHHe cojlep-
manna Al,O, m TiO, B raMHAX M3 PasHLIX TOPH3OHTOB BH3eHCKHL OTa0Menuiit Moc-
KOBCKOM cuHeKAn3b. QOnupasch HA BHIABIEHHYIO paHee 3aKOHOMEPHYIO CBA3L IEPHO-
AngeckHx MaMmenenuii B cofepkanmn Al,O4, Si0, m TiO, co cMeHO KIMMATAYECKAX
yenopmit [224, 281], Mul yCTAaHOBWJIM, 9TO B TJAHAX TYJALCKOr0 M OKCKOTO HafTOpH-
30HTOB COfleprKaHue AJ,O% n Ti0, Oamsk0 K XapakTepHOMY JIIA TYMHIHHX 30H
(Al,04 20,53%; TiO, 1,04%), Toraa Kax IIMHEE TAPYCCKOTO M CTEINEBCKOTO TOPH30H-
TOB 110 9THM TOKA3aTeNAM MOJKHEI CUMTATHCA THOHYHO apuaummm: Al,O4 14,74—
15,02%, TiO, 0,45—0,35% . Kar caefcTeue apHIH3ANHH KIAMMATA MEL paccMaTpH-
BAEM TAK)Ke 3HAYATEILHOE YBEJHYEHHe HATHHAA C TAPYCCKOTO BPEMEHW COJleprRaHHs
nojieBLIX 1maToB (7—25%) m MAJIOYCTOMUNBLIX MUHEDAJOB B TePPHIeHHHX IHOPOJAX
cesepo-sanagnoit wactu Gacceitua [62]. Ilpese 810 00BACHAIN NOABICHHEM HOBHIX
HCTOYHUKOB CHOCA.

06 apuHOCTH KJHMATA CBUIETEJILCTBYET TaKie HCUE3HOBEHWEe MACCOBHX Cle-
JOB 3apACTAHMII B MEJNKOBOJHEIX OTIOKEHWAX TapyCCKOTO M CTEIeBCKOTO BPEeMEeHH:
PACTHTEIBHOCTh MAHTPOBOTO THIA, NOKPHBABIIAA B TYJIbCKOE M OKCKOE BpeMs
nofepeskbAs M OTMeNIN, IO3Ke IOTHIACh TOJNBKO MecTaMH B caMoii IpHOpeKHOIr
30He.

BLIBOJ 0 3acyIIHBOCTH KJIMMATA B KOHIIE@ BH3eHCKOT0 Beka OHJI clenaH 3HavT-
Teasno panbme H. M. CTpaxoBnM Ha OCHOBAHMN GOJBINOTO PACIPOCTPAHEHMS J0JI0-
muToB. [IpmBeieEHEe BhIEe JAHHBIE NO3BOJAKT YIOBHTL 0olee PAHHIOW CTANHIO
APHIM3ANAE KINMaTa, KOrfa cTenensb JOIOMATHOCTH 0CaKoB GEIIA elie 0YeHb HesHA-
YHTe/NLHA, HANPHMED, B OTJIOKEHHAAX Tapycckoro Oacceiina, rjie cofepianHe 00~
MATA B KapOOHATHHIX MOPOJax JWINbL MecTamMm goctmraer 8—99%.

Bee 9TH H3MeHeHHA B COCTABE OCAJKOB M KOMIIIEKCOB (payHbl 0TYeTAHBO (uKcH-
PYHOTCA B NpHOpe:KHOH 30He, I7le CHIbHee OLLTIO BIMAHME CYIIM H fpdYe BHICTYHAIO
BO3JelicTBHe KAMMATHIECKOTO (JAKTOpPA, HO OHM MOYTH HEYJIOBHMEL B OTJIO/KeHAAX TeX
qacTeit MOpPH, KOTOPHEe ORUIH YAaJeHbl OT cymn. TaM MOCTOAHHO OTIATANACH YHCTHE
H3BECTKOBLIE OPraHOTEHHEIE OCAJIKM M CYIIeCTBOBAJN OPraHnusMbl, He NeDeHOCHBIIHE
OTKJIOHCHHA COJEHOCTH WM ra3oBOro perkmma W maberaBmime MYTHHX H 38CTOMHEIX
Bojfi. H TAKHM opraEMaMaM NDHHEIJIEKAIH DAasIHYHLE KHIICTHONLOTOCTHHE (XeTe-
TH[E, HEKOTOPHe KOJOHMAnbHHe Rugosa m Tabulata), dopammandeps:, H3BECTKO-
B¢ ryOrm, HemHorme OGpaxXmoONORH — Siriatifera m HerOTOpHe BHAL Gigantopro-
ducfus, a Tawme Bofopocan Calcifolium (eM. pme. 30).
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Bouaee cnapable xosmeGamna GpaKTopoB cpefll MOIJIN BEIHOCHTHL MHOTHe Gpaxmo-
IOJK, a TaKKe oOMTaBIONe BMecTe ¢ HHMH OCTPAKOAH, HEeKOTOPHe MINAHKH, Tele-
. IUIOJEL ¥ 9epBH. ITa IKOJOTHYIeCKAA TPYIOHPOBKA JOHHHIX OPraHU3MoB, o0HTAB-
Anx B nepugepndeckoil 30He MOPCKEX 0acceilHOB, CI0RUAACH, NO-BHANMOMY, O4eHb
-fasro. Tak, manpumep, ocrpaxofsl, IHHETYJIE, Camarotoechia, Tennuspirifer m
‘CIefbl pOIHX RHBOTHHIX OTMeYeHEl B JIHTOPAJbHOH 30He CHIYPHHCKOTO MOpA
Tyssr [135], a npuGpeskHbe ompecHeHHBle Y4YacTKN I03JHeAeBOHCKOro Mopa Hys-
‘facca XaparkTepH30BaJMCh MACCOBHIMI HoceixennsAmu Athyris m mmamox Lioclema
[20]. B camex HeOIaromMpHATHHX 00CTAHOBKAX B DAHHEKAMEHHOYTOJILHOM MOpe
Kysbacca cymecrsoBann Camarotoechia, XxoneTnjisl, Tepebparyanst, Rhipidomella,
Compesita, a TaK:Ke ceT4aThe M BeTsHCTHe Milagki. [lo-BHuMOMy, TaKIe 7e MecTo-
00UTaHNA 3aHEMAITH MHOIHe OPaxmoIOAE M B HePMCKUX MOPAX, IJie Npe/cTaBHTeln
Athyris, Dielasma, Cancrinella n Lingula cylmecTBoBadN BMecTe ¢ TeJel{HITOaMH,
ocTparofgaMu i Mmankami [328]. BecbMa aBpHrajgnuHkle MpeAcTaBHTENAN Gpaxuonon
H3BECTHHL Cpe/l IEeHCHJILBAHCKHX M mepMmcrux coodmects RKansaca. Wurepecuo,
4TO M 3[ech KOMIUIEKCH ¢ MpeoOXajanmeM XOHeTH/A, 9KOJOrHYecKl CXOHEe ¢ Omn-
CAHABIME HaMH [UIA TYJIBCKOTO BPEMEHH, TaKike HACeJATN MeJKOBOJHER HpHOpesk-
HHe mwimcThle Omotomsl [465].

Yireno BHgoB, HaceasABIIHX Uepnfiepuueckue H3BeCTKOBO-IJIMHHCTHE (ammm,
MOra0 OBTH J0BOALHO GoabmmM (cM. puc. 28, I11, 1V). 9to cospaer JloAHOe Hpej-
<TaBlleHle 0 pa3HooOpasnm OeHTOCA, HA OCHOBAHWM Yero [eJaTcd OomHOOYHBIE
“BaRI0YeHIA 0 HOPMAJLHOM MOPCKOM Xapairepe Bojoema. [TpuMepoM MoKeT cayKinTh
pabora Jlamopra [439], KoTopmii IpoBed oYeHb JeTalXbHoe HayieHEHe HeOOIbIION
Taukn mepMckux Hopox Hamsaca mo ofHasKeHmAM Ha HpoTMKeHHT okodo 400 k.
Jlanopr cjenan uaTepecHsie HAGMIONCHIA W BLEIBOAL, HO COOTHOIIeHMe (armit yera-
HOBILI TOJILKO IT0 OfHOMY TPO(HAI0 0 He NPOCASANT HA Beeil miIomann. dro oberod-
TeNbCTBO, @ TaKiKe HEJOCTATOYHOE 3HAHHE OKOMOTHH JpeBHHX (opM IpHBenn
Jlamopra ® ommbGoumeiM anmuaNLHEM ¥ HajdeoreorpaUuecKAM PeKOHCTDPYK-
ITHAM.

Tag, BoccramapanBag yceaousi o0pasoBaHuA M3BECTKOBO-IIMHMCTHIX OCAIKOB,
coflep/RalIX MHOTO Opaxmomof, MelemuiioN, HOPE POIOIAX KUBOTHHRIX M JApYyrie
-ocraTkm, Jlamopr mpumes K BEIBOAY O TOM, 4T0 ora (Qamud, Ha3BaHHAA MM DaRyIIed-
Hoit (shelly, facies), opMupoBanack npn ycaopmax, GAMIKEX K HOPMaJBLHHIM MOp-
“CKHM, B HAXOAHJIach DJMKe K OKeany, YeM fApyrue Qgamum, Mpeacrasiennnie Gyayiu-
HOBEIMH, OPTaHOIeHHO-00JOMOYHBIME W BOJOPOCJHCBEIMH H3BeCTHAKAMH. ABTOp
OTMEeYaeT, YTO MHOTOUUCICHHOCTh HeNTeNUIOof B pakymedmoil (ampm MO/KeT Ha-
BECTH HA MBICJIB 0 COMOHOBATO-BOJHBIX YCJOBUAX, HO O0HINE TAKMX CTEHOTAJTMHHBIX
‘il‘}éon%hi, Kak Opaxmomofbl, MIIAHKKM U MIVIOKOMKHE, HCKJIIOUAET OTY BO3MOIKHOCTE

O . 5

B cmucke Gpaxmomnojn, mpusegennoM JlanoproM, npeodiagaii npepcTaBATeIn
Derbya, Meekella, Chonetes, Dictyoclostus, Juresania, cymecrsoBaan taime Com-
posita. Ilpencrasurenn popos Derbya m Composita MABeCTHEL Kak BechMa BHHOCIH-
Bhle opramuaMir [211, 212, 465]. Uto Kacaerca ocralnHEX Opaxmonof, To Meekella,
Chonetes m Dictyoclostus OHIN XapaKTePHHIMH 00OHTATENAMH [TOJOMHTOBEX OB
30HEl TPHOPE;RHOTO MeJIKOBOABA B CpPefHeKAMCHHOYTOJbHOM Oacceiime Pyccroi
maatdopmu. BecbMa HMHTepecHO, 4TO, 10 AaHHHM Jlamopra, BMecTe ¢ IepeYHCJeH-
HEIMH GpaxmonofgaMm B mepMckom Mope Hamsaca cymecrsoBamn omyphl; coBpeMen-
HEle H JpeBHAE NpefCTaBUTENN HMMEHHO DTHX MIJIOKOKHX MOTIH CYIIECTBOBATH NpH
OTKJIoHAKMElcA conenoctH [73]. B mesoMm koMmiuleke nmepMckoil «parymednoil ga-
UUI» COCTOAN W3 HBPHUTAJIMHHEIX JKHBOTHHEIX, CIIOCOOHBIX BHIHOCHTHL HE TOJBKO Ko-
JebaHnsA COJMEHOCTH, HO W JApyrue OTKIOHeHHA (AKTOPOB Cpejbl, CBA3AHHEE ¢ 00M-
TaHAEM HAa MATKHX WIACTHIX TPYHTaX NpuOpe:RHOTO MearoBoibi. Tarnam olpaso,
11a/Ie0HTOJNOTHYECKHE JaHHBe He IO3BOJAIOT CYNTATH, 4TO 2Ta (auusa HaXo[Iach
o[ BANAHWMEM OKeaHWdecKMX BoJl, Kak noaaraxa Jlamopr.

Mamomennnii Marepiiaa TMoKasbBaer, 4To HanGodee ofocHOBAHTHE (annmaibmsie
H majxeoreorpafmdeckne peKOHCTPYKIMHM II aHAAN3 Tporecca 0CaAKOHAKOIIeHHA
MOKHO JaTh JHIIs IPH pasHOCTOPOHHEM (MaJXe0sKoJOrMIecKoM, JATOIOrHIecKOM
H TeOXHMUTECKOM) H3YUYeHHH O0CAMOYHLIX TOJI, KOTOPOEe A0JKHO OXBATHIBATE 00Ib-

‘IHe TeppHTOPHH — IeJble JpeBHAe MOpA WIH KPYOHHE 9acTH HX — 0 3HAYATENb-
HEe WHTEPBAaJhl Te0XOTHYeCKOro BpPeMeHi.
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Ianancroie nopoably IORKpPBIBAKOIIIHE
H NOACTHAAIINNE IIacTbhl YriA

B ramEmcTHX M B pasHOll cTemeHH YIJMCTHIX CJA4HIAX, HEIOCPeACTBeHHO rpa-
HHYAIMUX ¢ IIacTaMu yras, oDBYHO HAXOAATCH OCTATKH DPa3iHYHBIX OPTAaHH3MOB.
Cpemr HIX MACTH OCTATKN INTACTHHUATOMKAOEPHKIX MOJIIOCKOB X pACTeHHIl, peme
00HADY/KMBAIOTCSI OCTATKA IO3BOHOYHEIX, HACEKOMBIX I Jp.

FnweHcTBHe NOPOAH ¢ oOCTaAaTKAMHE IOB3BOHOYHEX.
CoxpaHenni0 0CTATKOB I03BOHOYHHIX, KaK OTMeNaJoch BO BBOJIHOM pasjene, CIo-
coberByer GuicTpoe ofpasopamme komkpenmii (cM. pume. 23, 24). Bo MHOIHX napaii-
YeCKHX yrieHocHMX Oacceiimax @PT, Auramm m Jpyrux permoHOB KOHKPENHH 9TH
paspabaTHBaOTCA KAk jKelesHaf pPy/AAa; OHM O9YeHh KPYIHE, HHOIJla CJIMBAITCA
B npocion. Hak mexmoderne oEn GHBAIT YNCTO CHAEPNTOBHIME, 0GBYHO ke BaKI0-
TAKT MHOTO NPUMECH TJINHE HJIH yTJAHCTOTO BeNeCTRA W MOTOMY HASHBAIOTCA «dep-
Hoii mamroit» (blackband). B artnx Komkpeumsax HepeAko SaXOpOHEHH IeJbe CKe-
JIeTEL KPYIHEX creronedasoB; BMecTe ¢ HHMH BCTPEUAOTCH OCTATKH KPYNHBIX pHG-
3 rpynnosl kncrenepsx (Ilornampus). B Wpaampun B yrameToM ciaHie, MOKpPHIBA-
IomeM yrolbHLii niacr, Owma ofHapyskeHa Macca OCTATKOB MelKHX creromedanos,
a raxike Goree pejxMe W pPa3pOSHEHHBI OCTATKM KPYIHBIX JaGHPHHTOLOHTOB,
Cumraercs, 970 3/|ech cpejll KAMEHHOYTOMLEOTO 60J10Ta HAXOMHAOCH IPECHOE 03EPKO,
KoTopoe GEmo sameceno peunbiM mioM. OGpasopamme jpyrux, Gojee IpOTAKEHHBIX
KOCTeHOCHHIX CI0eB B TI'VINHUCTO-YIJIHMCTHX OCAJKAX CBABKBAKT ¢ MOMEHTAMH 3Ha-
UHTeJNBHOTO 3aTonyenna Gomormeroit pasmman  [105].

Becema cpoeoGpasHl HeKoTOphle 3aXOpPOHEHWA OCTATKOB TO3BOHOYHHEIX B IIa-
CTaX MeCYaHUKOB, NepeclanBalIIXCA ¢ TIMHAMY W YTIAMHA, B YTIeHOCHRIX CepHAX.
Taxr, B CIIA, B Hosoit Iornasmanm, masectHo MecToHaxo:xaenme I0skmmii J[or-
THHC, NPHYPOYeHHOE K NIAcTy MeNKO3ePHHCTOTO TecUaHNKka € MeJTKWMH JIHH3aMIT
H3BECTROBON IJMpbl; o0mMasg MOIMEOCTHL ero 7 M. B HeM HaXoaATcs BepTHKAILHEE
WM HaKJIOHHBIC ORpPeMHeNble cTBONH curmaspmii. OmHM mpepcraBaAor coboit oT-
Pe3KN ocHOBAHMIE CcTBOJOB jgamEOE 5 m 10 M.

«BHyTpeHnHAA 4acTh [PEBECHHE CTBOJA CHTIUIIAPHE COCTOANA M3 PHIXJIOI
IerKo paspymaromeiics maccst. llentpansuas wacrs (oceBas) Kamioro ersoaa obma-
flaeT HecKoALKo Gosee mIOTHOM crpykTypoit. Ilepudepiyecknit cioii na yIHHeHHHX
KIeTOK I HApYKHAA Kopa CHTIVIIAPWII YpesBHIYAiiHO CTOMKH M He MOJJAIOTCH pas-
pymennio. Taxum o6pasoM, TpAMBIe CTBOJIE, YACTHI0 TOTPY/KEHHEE B 0CAIOK ¥ Cpe-
SaHHEIE, BHNMO, 110 IOBePXHOCTH BOJK, NPEBPATHINCH B OTKPHITHE CBepXy HOJLE
IEIHHAPH, CAY/KUBIIHE eCTECTBEHHBIMII JOBYIIKaMy A ofmTareseii kapGomosoro:
seca. IlodocTH €TBOMOB CTOANM OTHPHTHMH 3HAYWTEALHOE BpeMS, TaK Kak B HHX
YeIexo HAKOOHTLCS MHOTO OCTATKOB HA3eMHEIX I03BOHOYHEIX. Beposrtmo, eTBONEH,
IOTPYJKeHHble HA TAYOHHY HeCKOALKHX METPOB B OCAOK, ObLIM 3aTeM, mpH yORIR
BOJI, BHIBE/leHbl CBOMMH BepXHHMH KOHIAMHI Ha IOBePXHOCTE 00X0OTa W OKpY/KeHH
HOBEIM €II0eM pacTHTeNLHOCTH. B HX orBeperma Hajaam obmrartenn Goxora m ocra-
BaJACE Ha JiHe Ayned, Ha rayOmEe Ao 3 M 0T moBepxHocTH. B HexoTopmix eTBodax
00HAPY/ReHE KONPOMNTH W CJeE IOM3AHIA W Iapanasus. fRUBOTHEIE, 0MeBHIHO,
JKIUTH eI HeKOTOPOe BPeMA B CBOMX HMOASEMHEIX TEMIHIAX M OHTAJINCH HAiiTH BRX0J
HApYKY. Bonee npynniie ;KMBOTHHE NOKUPANN MENKHX, NOUABUIAX B JOBYIIRY
BMeCTE ¢ HUMID. -

«lToarsie crnomml eHrmaaApmil ¢ ocTaTKaM¥W TO3BOHOWHEIX BHYTPHM HNX OBLIN,
BHINMO, CPaBHATENLHO OHICTPO BHOBL 3aTOINIEHE BOAAMN, IPHHOCHBITHME GoXbinoe
KOJIIeCcTBO Iecka m maa. Boxoto oRa3zajoch MOKPHTHM CIOEM 0CajKa, 3alOJNHHB-
IOEM BMeECTe ¢ TeM IIYCTOTH CTBOJOB. B maanmeiimeM oTI0skeHAe KIaCTAYECKAX 0cal-
KOB TpOJI0JZRANIOCH BechMa JIIHTedbHHI TepHo/l, I Korga-To GhBmee 3gech GoloTor
€ pOmIeil cTaphlX CATIVIIAPHIT 0Kasajxoch MOA MOIHOI TOMMEH TJINHE W TecYann-
KoB» [105].

B CCCP mnoXHOCTEI) OTCYTCTBOBAJN MeCTOHAXOMNeHHA (ayHE, CBA3AHHEE-
€ YTIEHOCHRIMHE OTIOKeRnAMA KapOona. HepasHo MecToHAXOMIeHWE TAKOTO THIIA
00HADY:KeHO B HIKHENepMCKOM JIHTHHCKOM yroisHoM Mectoposgenum [95].

B ornosenusx xapGoma ma MOBEPXHOCTAX HAIIACTOBAHMA IIOTHHX TOHKO3ep-
HHACTHIX TOpPOJl, OTJIO}KEHHBIX HA MeJNKOBOJbe MOpeil, peske 03ep, COXPAHAKTCA OT-
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TWEeYATKH CHeJ0B Ha3eMHLIX M03BoHO4YHHX. Ciefsl CONPOBORAANTCA Tpel[MHAME
BHICEIXAHNA, 3HAKAMI PAGH, XOfaMu uepBeil, pesse PeJKHMHE PAKOBHHAMI MOPCKAX
6eco3BOHOYHNX N OTHeYaTKAMH pacTenmii. Kak DpaBmio, OTHeMATKH CJeIon
HIKOI/la He CBA3AHH ¢ MeCTOHAXOKICHAAMH HA3eMHHX IHO3BOHOYHEIX, H eCJM BCTpe-
UAKTCA B TeX jKe CBATAX, TO 00A3aTeILHO B APYIAX CIOAX.

F'imencerHe DOPOAN ¢ OCTATKaAaMHNJZACTAHYATOKA -
OepHBEX MONANNCKOB, HACEKOMBX H APYTHX OPramusMoB.
I'imuncersie yriaenocHEbe CHAHIEL ¢ OCTATRAME HPeCHOBOAHKIX menenunon Carbonicola
B. H. Yepnsimes [333] pupenna 8 JlonGacce moji HassanneM «danun KapOonmkogan;
-aTa (amug MAUPoOKo pacupocTpaHeHa TakiKe B KAMEHHOYTONBHEX Gacceiimax SanagHoi
Epponsi. B. U. Yeprsinies mokasam, uTo Ipoiece 00pasoBammA KPOBIHM YIOJbHAIX
IJIACTOB COBNAAJ ¢ Ha4YaJoM HACTYIICHHA MOPS; TP 9TOM CHaYajla 00pa3oBHBaINCh
“COJIONOBATHIC BOJIOEMBI, B KOTOPHIX MOCJIEA0BATENLHO, 110 Mépe H3MeHeHH COMeHOCTH,
passmBanuch cpoeoGpasuble Jarymmble QAyHB M, HAKOHCL, NOABIAINCH OCAJKH
¢ Mopekoit aysoit. Cornacuo Goaee nosguum gasasM [8], B KpoBie yrieii saneranT
AprmJVINTE, B pPasHO CTeNeHH AJIEBPHTOBHIC, ¢ HEACHOH TOHKOH CIOHCTOCTEHIO,
MEJIKHM pacTHTeNBLHEIM JAETPHTOM N 00mALHEME ocTaTkKaMu Qaymsl. OcHOBHAA Macca
APIIJINTOR  CJOMKEH3 TJNHNCTO-CAIOANCTHIME ATperaTaMH B BHe MeldbYaiImmx
3CpeH, CHEMEHTHpPOBAHHKX KapOoHaTHBIM BellecTBOM (KaABIUTOM, AHKePHTOM,
IOJOMHTOM, MHOT[A ¢ NPHMECHI0 CHjiepnTa); XapaKTepeH TOHKOPACCEAHHEIT ITHPUT.

Cpenu ocratros daynsl npeobaajanr o0HTATE N ONPECHEHHEIX BOX — IIACTHH-
9qartokabepasie Carbonicola, Anthracomya, Naiadites, Anthraconauta; unHorHa
‘BMECTe ¢ HHMI 3ax0opoHeHsl TpyOku depseit Spirorbis. B ofEOM clioe ¢ mepeuuncieH-
H\HMH fopMaMn (RO, BepoATHO, Ha ApyroM yposme — A. 0.) BeTpevaioTes MIACTHH-
garoialbepanie, HMeomue OOJBIIOE PACOPOCTPAHEHHE B MPHOPERHO-MOPEKHX Ocal-
Kax, — Sanquinolites, Clinopista, pesxe Mpyalima n Solenomorpha. Wz Gpakuomnox
HOBOALHO 4acTo TWpHCYTCTBYIOT Meakme Lingula, w3 racrponox — Bucania.

Cxopgusie ammm XapakTepHHE AJi yriaeHocHBX orTaoskemni CuGnpn. Ocobenmo
‘Gonnmioe passurne omn nveor B Hyamenkom Gacceiine, Ijie YIJeHOCHHE OTIOMKCHIA
€AaTA0T MOIHYD (MHOTOKIIOMETPOBYIO) TOMILY KaphOHOBOTO H IIEPMCKOTO BO3pacTa.

B. 1. Yepnsunes [333] noggepruy, 4ro HOPOJE, COJep:Kamne IPeCcHOBOJHKX
M CONOHOBATO-BOAHBIX Hexenuinof B Hysmemrom n Homenkom facceiiHax, JUTONOTH-
9eCKH 0YeHb CXOJHEI; BTO BlieYeT 3a coGoil CXOJCTBO HEKOTOPHX dJIeMeHTOR hayrsl.
Ho B kammatmieckoM oOTHOIIEHWH ¢paBHUBacMble (GayHLl HpWHAJIEKAT K PedKo

A3JMYHEIM N0AcCaM, 9TO HAXOAHT SpKOe OTpaskeHAe Ha COCTaBe COMYTCTBYIOMeR
paopu: gorbacckad MpUHAMJIERAT K TPOIHUECKOMY HMOACY, a Kyabacckad — K yMe-
pensomy [331]. B cocraBe xysGacckoil ayHs naacTHHYATOKAGEPHEX MOJIIOCKOB
mpeodiragarn MeeTHEIR PO/, cpean KoTopelx Hanboiaee pacupoctpanenst Mrassiella,
Microdonta m Microdontella (ycmoBuo ee HazhBaoT «payma M»); BMecte ¢ TeM B Heit
TPUCYTCTBYIOT NPEACTABHTENN pOJOB, PACHPOCTPaHEHHHX B JApyrux Oacceiimax
mupa (Naiadites, Anthraconauta, Palaeanodonta m 1p.).

IasneonToMOraMn yeTaHOBIEHO, 9TO pas.MYEEe POJN H BHIK XapaKTepHAYOT
pasmble JacTH paspesa YIJeHOCHBIX oraokenmit Hysbacea [267, 330, 331]. 9ro
TO3BOMILI0 pasfgeants «payAy M» Ha HeCKOJLKO accOIMANHI, HOCIeoBATEIBHO
-CMEHABIINX JAPYT Jpyra Ha MPOTAKEHNN KapOoHAa M DepMd. ITH acCONUANNA PasTH-
9al0TCA KaK 10 coeTaBy, Tak M mo (ammaibHOMY XapakTepy, B HepBYIO odepenb
B BABHCHMOCTH OT CTelleHn olIpecHeHHA BopoemoB. TolLKo B HH3aX MOIHOM yrie-
HOCHOM TOJINIH, OTHOCHMBIX K OCTPOTCKOII CBHTE, MMEIOTCA CJOH ¢ MOPCKoil (ayHoil.
PacnpocTpanenne nx orpaHmueno cepepmoil wacThio Oacceilma, IJie B MOIIHEX OfHO-
POHKIX aprHIUIATAX ecTh HeMHOTouHcaeHHEe Gpaxmomonst (Chonetes shumaraianus,
Ch. longispinus, Leiorhynchus), a TakKe TNeJemHIOAL, TacTPONojibl, QUII0NOIE
# ocTpakofgsl. Cpepn MeJemunof HeT HE OZHOTO pofia M3 dHeia BXoaamunx B «payay
M». Ho B 1omnoit wactn Oacceitma, Te MopcKad (ayHa OTCYTCTBYeT, HOARIAOTCA
npejcrapnTenn «havasl M» — Mrassiella m Anthraconauta.

Brime mo paspesy IOpH3OHTH ¢ MopcKoit daymoil oTCYTCTBYWOT COBepIIEHHO,
M eCJIN B OT/eJbHEE MOMEHTH HAYMHAET YYBCTBOBATHCA BJNAHNE MODA, TO OHO BE-
paiKaetcs ML B MOABIEHAN CONPOPOHCOB, MEPeHOCAIIX, KK M3BECTHO, 0UEHB
CHIBHOE OUpecHenme, a u3 Gpaxmonoji — pefuailmux HnpeficTaBuTeNell TO/Ke 0YCHb
aBpHTamnEELX popoB Lingula m Chonetes, mpuroM B sBEo yruerenmom nmjte. Co-
BMECTHO ¢ menenumogamu «paymsl M» RUrfe focToBepHO He OLLTH HaiileHsl mpefera-
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BuTean Mopckoii gaymm [331]. Ocratkm «payms M» 3aXopoHeHH B apruiaanTax
# MeJKOBePHHCTHIX TJIHAHCTEIX AaJIeBpOJHTAX TeMHO-ceporo npera. B HuX wacTh
JMH30BHAHEE KOHKPeIHNH MaTrHeSHaJbHOTO CHAEpHTa M Kaiaeiura. Mecramu copep-
sHaHne KapOoHATHOTO MaTepHajia BodpacraeT [0 Takoil CTCIeHH, YTO MOPOAY CAenyer
YiKe HASHBAThL PIMHNCTHIM adamuToBRIM H3BecTHAKOM. Cpepu aprujnautos npeodia-
JAKT PABHOCTH KAOJAMHHT-THAPOCIIOANCTOTO COCTABA, OJHAKO BCTPEYAKTCA H MOHO-
MUHepaJbHBEe TIHHUCTHE TOPOARL KAOJAHHHTOBOIO HIN MOHTMOPH/JIOHHTOBOIO
cocraBa [63].

Cxopuste fanmu pacupocTpaHeHH H B YIIEHOCHHX 0TioKeHEAX K pacHospckoro
Kpas, Ife BMEmalmuMB NopogaMu o0OBYHO SBJAANTCH APTUIIHTH, COAep/Ramue
He3HAYATEJALHYI0 NpAMech MelKoalXeBpHTOBHX dactuim. ['IumEucTasg COCTABAANINASN
OTHOCHTCA K MOHTMOPIILIOHHT-THApPOCIIOHcTod acconmamuu [133]. Bmecre ¢ maa-
cTuEYaToKabepasiMu Mosnockamu «paymsr M» B HEX saxopoHeHBl TPYOKH coEpop-
OHCOB W XHTHHOBHE IUIACTHHKM YCOHOTHX paukoB Cirrarus, 4T0O CBHIETEIbCTBYET
0 HEKOTOPOM YCHJICHNH BINAHMA MOpA. 3[ech, KAK H B HEKOTOPHIX MeCTOHAXOKIe-
mnax Hyabacca, cpepm ocTaTROB (PIIOpH BeTpedanTes o0PHBRE JHCTHEB KOPTAHTOB
€ HapOCIIHMH COHPOPOHCAME, KOTOPHE HPHKPEILIINCH K ONABIIHM W GHECeHHHM
Ha [HO BOJijoeMa JHCTHAM.

Busicaenne msMenennii cocTaBa Kommiexcos fayas Hysbacca, mponcxoguBmmx
BO BpeMeHH H Ha IJIomaan Bogoema [267, 331], a rakxke aurTonormdeckoe u ganuans-
HOe H3y4yeHMEe HIGKHeH TpeTH yriaeHOcHOI Tomamu (famaxoHCKad cepusA) IMO3BOJIIN
OpOCIe[NTh NOCTelleHNOe 3aMLIKAHHe M onpecmenne Oacceilma: Ha paHHMX JTamax
SHAYHTeNbHAA YACTH €70 IIIOmMAAH GEJIA 3aHATA 3aJUBOM ¢ HOHH/KEHHOH COJEHOCTHIO
BOJIBL, cnafo cBAsanueM ¢ MopeM. Ilosse 8jiech HaXOUICA TONBKO O3epHLLA bacceiiH,
OKpViKeHHHil 3a00/0MeHHEIME aJIOBHATLEEME pasEmHamu [63]. Ha ocmoBammm
COCTABJIEGHALIX KapT HaMeUeHLl paioHBI, HamOojee NepCOeKTHBHLIE B OTHOIICHHHE
YTIeHOCHOCTH.

Hermounrensno MoMHAA HayueHHOCTH jApeBHeil daopsr Kysmenkoro Oacceiima
H MHOTOYHCIGHHEe HOBEHe JaHHEE, TMOJYYeHHEE B HOCHEAHHE TOAH IIPH H3yJeHHH
daynsr m Gaops, FaIE BO3MOKHOCTE MPOBECTH TIANCOIKOIOTMIECKOe PAOHNPOBALIE
Tepputopur Hysmenmkoro Oacceifda 3a Bpems OTXozKeHnA OOABINel YacTh yrie-
HOCHOIl KaMeHHOYT0IbH0H B MepMckoil Tomm [23]. Heobxopmmo Ohiio mpeskge Beero
ONlpefieJIATh pasMellienne KoMIIeKcoB Gropsl I dayHs Ha MIOMain, [Iaa dero Ouuam
COCTABJEHE 9eThipe KapThl, OTPasKalompe Hanbodee XapakTepHEe JTAIB CYMECTBO-
BanuA OacceifHa: MAKCHMANBHAS TPAHCTPECCHA, MAKCHMAJLEOE VIICHAKOIUIGHNE
H jip. Ha xaprax mnokasamsl oGCTAHOBKH OCAJKOHAKONIEHWS KONTHICHTAIBHEE,
JIar yEHO-3aIHBHEIE I MOPCKHAe, HAHECEHE MECTOHAXO/KIAGHUA PA3HBIX DRONOTHYECKHX
KOMILIEKCOB M JOMHHADYOIAX IPYIII pacTendii. B coOBOKYIHOCTH 9TH KaPTHL BCKPHI-
BAlOT, XOTA OH B HepBOM NPHOIIFKeHNH, HAMeHeHNs, IPONCKO[UBINHE B pasdMellenini
danmii m GmoronoB. CymEeCTBEHHEIM HEJOCTATKOM STHX HOCTPOeHNWIl SMBIALTCHA TO,
9TO HAT/le HE IaeTcs JNTOJOIHMYecKasd XapaKTepUCTHKA OTHAOMKEHHIl M aBTOPLL Ome-
PHPYROT Toabko (GanmanpmeMum obcTaHoBkamm. HpoMe toro, kak B atoii pafore,
Tak u B anmansaom mnecaeposannn A, H. Bomkosoit [63] moqHOCTEIO OTCYTCTBYIOT
YKazauWA Ha HalWude B YrAEHOCHHX orxoskemmax KysGacca ocTaTkoB HACEKOMEIX,
XOTA OHH oﬁaaPy;Rcm B 34 MeCTOHAXO/RICHUAX, HAUMHAafA OT HWKHeOaxaxXoHCKOIT
CBUTHL (Cpestamit KapGoH) [0 epYyHAKOBCKOIl CBHTH (DEPMB).

Hyanmenkmnii 6acceiin — eIHHCTREHHENL B CBOEM poie o0BeKT, I'/le 0CTATKN HACEKO-
MEIX MOTJay OHTH coGpaHEl CTONML MOCHAEAOBATENBHO W3 MONHEIX OTIOKeRWIl JTm-
TeAbLHO CYIICCTROBABIIEr0 ROATHHENTAILHOI0 BooeMa najieosos. OcTarkyl HaceKOMEIX
MECTAMH OYeHb 0OMALHEL TAK, HANpPHEMEp, B MecTOHaXo:KjeEnmn fhexruii fip B Temmo-
CepOM HeCIOMCTOM apruinre cobpano okoxo 1000 sk3eMIIAPOB HACCKOMEIX; BMeCTe
€ HUIMH 3aX0poHeHH paxooGpasueic u wemys pub. OOmmit crnmcor mafeosoiickuX
HacerkoMmbix Hysbacca nrmouaer 429 Brgos. VMayuenne nx He TOJLKO NpeCTABIACT
HCKJIIOUNTeNbHEI HATEpeC AIA Maneo0HONOTHE, HO I JAeT BOIMOKHOCTh YTOUHNTH
CTPATArpadiio, MOCKOMBKY HEKOTOPHE KOMIUIEKCH GOMAKI 1 BecT(haiLORMM M CTe-
darcrum daymam Espoms m spyrux permomos. B maseoreorpadmueckoM acIHexrTe
ocobenro BajKHO TO, YTO H3MCHEHHA B COCTARE KOMINIEKCOB WaceROMEIX (HECHpPYIOT
nOXOrJTOIIﬂlTHC RiAMaTta B HOC:[(!()&J'I&,\'(IHCNO[? BpeM4.

9TH faHmEe HeOOXOANMO NMeTh B BHAY IpH JUTONOTHICCKOM 1 TeM Gomxee
naleoaroJoruuecrom naytenun. MuorodeTamii onut paGoTe M0 H3YYEHTI0 KPYIHEX
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npesEux 0acCeilmoB MOKA3RBACT, UTO A HOAYYEHHA MOCTOBEDPHEIX (anmalbHEIX
1 maneoreorpadmueckmx PeKOHCTPYKINIE HeoOXOJMMO pACCMOTPETH H B3AHMHO
YBABATH BCe HMEIOIMuecs NAJeoHTONOTHYECKHe H JNTONOTHIeCKHe MaTepHai.

Ha npnMepe mayuemus YIeHOCHHX oraoxcenmit Hyabacca BmjHO, KaK MHOTO
oA (PaluadbHOTO AHANNBA JIAeT MaYYeHMe NalXeo30iCKHX ILIACTHHYATOMAOCPHHIX
MOMIIOCKOB, KOTOPEE B APYrux perumomnax (mampumep, kapOor MocKOBCKoil cmHe-
RJNSH) eme 0YeHb Maj0 MaydeHH. 9710 0OBACHACTCA TeM, 910 B 06iacTAX, Ijie Ipe-
ofIagaloT MopeckEHe OTJIOeHHS, WeCaefloBaTeldn oOpamaoT BHHMaHMe HAa LpecTa-
BATeleii Ipyunn OpraEA3MOB — Gpaxmomof, KOpajaoB, MITAHOK, (opamuandep
T IpYTEX, KOTOpHe 00EMHO Jydlle COXPAHAITCA B MCKOIAEMOM COCTOAHNM.

ITpu paccmoTpeHHE HEGOJNLITOI0 YMCIA HPUMEPOB (ANHAILHBIX pe-
KOHCTPYRIHIT BCIOTY, HO [aJeK0 He MCYEPILIBAIONIE, OTMEYAJNCH PaBIH-
ynd TeHeTHUeCKHX HWHTEPHpPETAINIH, JIABABIIMXCA DPASHEIMEH WCC/IC0BA-
reasamu. Ecanm B3ATL COOTBETCTBYIONYIO JuTepaTtypy B GompmeM o0neme,
TO JerKo BHAETH, UYTO HauboJee pazHoo0OpasHbie, MHOIOYHCJCHHLIE
(a wacT0 W B3AMMOMCKIIOYAIONINE) MHTEPIPETANU BO3HHKAIT TOTA,
KOTJIa aBTOPHl OMUPATOTCA B OCHOBHOM HA JIHTePATyPHEIE JAHHEE W HEJ0-
CTATOYHOE BHUMAHUE yAeIAIT cOOCTBeHHOMY MaTepHaly. B cBasu ¢ aTum
CJEYET eIle Pas HAIOMHHATH, 9T0 B OCHOBE BCEX PEROHCTPYKIIHI TOJARHEL
NesaTh MONEeBEE Te0JOTHIeCKNe WCCHETOBAHUA, IPH KOTOPHX AHAIHS
W3MEHeHHil OJHOBO3PACTHEIX OTIOKEHWIl HA IIONAMM JOMONHAICA 0Ll
CPaBHHTEILHEIM WM3yYeHmeM OTIOKeHHil BO Bpemenm. menmo B aTom
coueTaHuM (aluaibHLI aHAIN3 IpejicTaBiAer coloil ompe/e/eHARIT
pabtoumii meroj. On ke, ¢ MpHBIedeHneM (0JbiIero ofeeMa HATEOHTOI0-
THYECKAX JAHHBIX, ABIAETCA HEOOXOAUMON OCHOBOH NpHW HAle0sKOJIOTH-
gecknx meelegopanax. Ha danuanpuyio RaHBY B IaabHeIIeM HaKIaI5-
BAIOTCA BCE AHAJINTHICCKNE JaHHBE, DOAydalolmue, TakmMm obpasoM,
Hanboiee MPaBEILHOE MCTOJIKOBAHIE.

IIpz ray6okoM H3ydyenny MaTepHala W3 TOTO MJIH HHOTO PErHOHA, KAK
mpaBuio, obHapysKUBAIOTCA (PAKTE, KOTOPHE HE YHIAJHBAIICA B CJIO-
JRUBIIUECA paHee TeHeTWUIECKWEe MpPefCTABIeHHA; HEPEJKO UX CTHTAIOT
MAJ03HAYATINME ¥ IPOCTO HE YOOMHEHAIOT B paborax. MEorme m3 sTHX
daKToB OTHOCATCA K 06IaCTH IAJCOHTOJIOT TN I, KaK GBLI0 IIOKA3aHO BEIIIE,
MOTYT WHOTTA ¢ 00abIneil MOTHOTOM I MO-HOBOMY OCBETHTH YCIOBHA 00pa-
BOBAHHUA OCAJKOB B [IPEBHUX BOJj0eMaXx.

Ieamtit psag pegrux 00HERTOR, HECYIUX APKHUE CBUAETENBCTBA O T80-
JOTHYECKOM IIPOIIJIOM, COXPAHAETCS WMEHHO B TIIMHHCTHX IOPOAax.
IMosToMy upm uMBy9YeHHH WX JIUTOIOTH IOJUKHH 00pamaTh 0co0eHHO
GoJpuI0e BHUMAHNWE HA OCTATHE APEBHHX OPTAHM3MOB H, pafoTas BMecTe
¢ TAJIEOHTOIOTAMU, YMeJI0 MCIOIL30BATh OTH [laHHEIe. '



FTTABA VIII

GANMAJBHBIE THIBI INIMHUCTBIX TIOPO]

1. OBINUE IPEJCTABJEHHNA 0 ®AITHAJTHBHOM AHAJ/IN3IE
OCATOYHBIX IIOPOJ

Manmanbubil aHAIW3 ABIAETCH B HACTOAIIEE BPeMA OJHUM W3 HamO0-
gee dGPEeRTHBHEIX METOJI0B M3yuYeHWA 0cafouasx mopoj. On maxojur
Bee Dollee MUPOKOE IPUMEHEHHE ITPH PeKOHCTPYRINN majeoreorpadmye-
‘CKNX YCJIOBUI, XapaKTePHCTHKE M BOCCTAHOBIEHNH WCTOPHH Pa3BUTHS
OT/IeBHEX (OpPMATUIT, BHISACHEHNH 3AKOHOMEePHOCTeH 00pas0BaHusA 1 pas- -
MEMIeHNS B HHUX IMOJIe3HLIX HeKomaeMeX. Mcemoabzopanme ¢amiajibHOTO
aHa/m3a IPH Te0JOTHYeCKOM KAapTHPOBAHME M GmocTparHrpadmIeckux
HMCCACOBAHNAX CIOCOOCTBYET YTOYHEHHIO MPOCTPAHCTBEHHKIX M BPEMEH-
HEIX B3aUMOOTHOINEHWUI PABINYHEIX OCAJOTHHIX IOPOJ M 3AKITIOYCHHBIX
B HIIX TOJIESHEIX HeKomaeMsIX. 1lpn OeirocT HOPO OpraHMIec KM OCTAT-
ramu (QammaJbHEIN aHAJH3 B COYETAHMM C JAPYTHME JHTOIOTMYECKIMI
METOaMH TOMOTAeT KOPPEJAINH OTHeJBHEX PaspesoB U X obmeil crpa-
THOURATAH,

HauGosee mupokroe mpuMeHeHne MeTO] (GanuaJbHOTO aHAIH3A MMOJY-
i B YrOJbHOI Te0JOrHMH, IJIe OH COYeTaeTcsa B OOJABIIMHCTEE CJAYIACH
¢ HIKJIWYECKUM aHAJIM30M M B KOMILIEKCE ¢ MHHEPAJOTo-IeTporpadmie-
CKUMI KCCIeIOBAHNAMU BILTOTHYIO TO/[BOJAAT K HOHUMAHIIO 0cobe HHOCTelT
passutnA maneodaHmadroB, BRI0YAA U 00MacTh ITHTAHUA.

B pesyabrate MHOTOYMCJHEHHHIX paboT paAga mcciegoBaTeneil B pas-
JIMYHBIX YTOJbHBIX OacceifHaX B yrolbHOH Teomormu OHIO BLHIpabo-
TaHo B 00MIEM OJHOTHIIHOE MOHHMAHME TAKHX OCHOBHHIX TePMHUHOB, KaK
«ammsm W QIHTOTeHeTHYeCKMIl THID (MM (PeHeTHICCKWIl THI) IOPOJIEL).
/ CoorTBercTBeHHO dTOMY Tof darieil Mpl monnMaem oficranoBKy o0pasona-
HHMA O0CaJ[KOB, BHIPAKEHHYI0 COBOKYIHOCTHIO JIHTOTEHETHYECKUX THIIOB,
HAaXOJAIUXCA B OOPEIeNIeHHEIX IPOCTPAHCTBEHHBIX B3ANMOOTHOIIEHMAX
u obrafaomux 00M[HOCTEI0 OCHOBHEIX I'eHETHYECKHX IPHBHAKOEB.

1lop IMTOTeHeTHYECKUM THIIOM IIOHHMAETCA TOPOJA C OIMpe/eJeHHBIM
KOMIIZIEKCOM TeHeTHYECKMX IPU3HAKOB, AOCTATOYHO XAPAKTEPHBIX A
ompejieleHNs T0J0/KeHNA 9Toll MOPOJLI BHYTPH TOH MIM MHOI (armm.
JIuroreHeTnyecKwil THII MOKET OBITh NPECTABIEH OJHUM WIH HECKO/Ib-
KUMH, HO BCEr/ia OMU3KUME I paHyI0OMeTPHUSCKIMA THIIAMEI IO POJ; TPaHy-
JIOMEeTpHYeCKHil CIeKTP BHYTPH OAHOIl (aluy 3HAYMTEJIBHO lIHpe, I0-
CKOJBRY B IIpejesax ee, KaK IPAaBHIO, MO;KET OLITH BEIIEIEHO HECKOIBKO
JINTOTEHETHIECKHX THHOB.

Brigenenne muroreHeTHUECKNX THIIOB, MPOCJIEKUBAHAE WX IHPOCTPAH-
CTBEHHHIX B3aMMOCBA3eil, WHTepHmperanua yciopmii obpasoBamms. Kak
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OTJIeIBHEIX JHTOTEHETHICCKAX pHIIOB, TAK M HX €CTECTBEHHEIX ACCOIHA-
Iui, ¢ OPUBIEUCHIEM TAHHHEIX II0 COBPEMEHHHIM OCATKAM M, HaKOHEI,
BEIIEJIeHVe caMuX famnmil TPeCcTaBIAIOT CYIecTBo (arnalbHoT0 aHaim3a.

B saBumcmmocTH 0T XaparTeépa BOBIEYEHHHIX B AHAIN3 TeHETHYECKHX
NPH3HAKOB TOPOAL B HoHATHE «PAalUA» BRIWYAIOTCA JHO0 TOJBKO Teo-
MoposorngecKas XapaKTepUCTHKa TacTH JaHnmadra, aubo 910 MOHATHE
JOIONHAETCA TAK/KEe TEOXHIMHUYECKEMHU W IPYTUMH JaHHHIMH. B mocien-
HEM cilydae DOHATHE «(panumy pacmupsaAeTcd W MOJKET BRIITATH TARKe
W TEeKTOHO-KIMMATHYECKNE CEeIeHHA.

/@anmanbHLIL THIO B COOTBETCTBHE C 3THM IIPEJICTABIAET, CJIENOBA-
TeAbHO, reosormdeckoe obpasopanme — IOPOAY OUPEeJIEHHOr0 COCTaBA
H CTPOCHHA — 3aHHMAIONIEe onpenener{amu 00BeM B IIPOCTpPaHCTEE.

IIpocaexusanne B3anMOOTHOIIEHEH allHaNbHBIX THIOB MOPOJ( B IIPO-
CTpaHCTBE M BPEMEHN jaeT mpejcrasienue o6 obcranoBke ocajkoobpa-
soBamus (PamuaAx) B IUPOKOM NJIaHe, IOABOAA TeM caMbiM 0asy miIA
BEIJIeNIeHUA QopMaTHii.

TleneTmueckme npuaHAKK MO CBOEIl MIPUPOE MOTYT ORITE MOPAB/EIEHbL
Ha Tpu Kpymmsie rpynmei: 1) mepsuunsie, npuoGpeTeHHEE 0CATKOM
B IIpOIEcce CeluMeHToTeHe3a 1 Hauboilee APKO OTPasKaOIIHe ero 0co0eH-
HOCTH; 2) BTOPHTIHEIE, IpHOOPETEHHBIE B PAHHEMATEHETHYECKY 0 CTATHIO
U COXPaHHUBIIHE MOBTOMY CBA3H CO CPENOil 0CAKACHUA, MPOABIAIMIYIOCH,
OJHAKO, B OTHOCHTeNILHO ociabieEHOH dopme; 3) mpHSHAKH, OTHOCH-
muecs K XapakTepy B3aWMOOTHOINEHHHE OTHAEeNBLHEX IeHeTHYCCKHX THIOR
mOPOJ BHYTPH (aluil, a TaR/Ke CONPMAKEHHLX Pamail B OT/[eABHEIX HHTEP-
BaJlaX paspesa; B YCJAOBMAX IMKJINYECKON CE[MMEHTALMN DTUMK MHTEp-
BAJIAMM ABIAITCA OUKIH PABHBIX MOPATKOB, -

T'pynna mepsuvYHEX IPU3HAKOB ABJIAETCS HAMOOTEe W3YIEHHON I 00-
menspecTHoi. ['apHeHIINe TPUSHAKK BTOM TPYIIE — CTPYKTYPHO-TEK-
CTYPHHIC W DKOJOIMYECKHEe — MOCTATOYHO OTUETIHBO BHIABIAIOTCA yike
Opu 10JIEBRX HAOIIOIeHNAX.

W3 unena npuaHaKoB BTOPOil TPYIIE OTHOCHTEAbHO XOPOIIO M3y TeHE
TOJBKO KOHKPEIMOHHLIE 00pazoBaHuA, XHMHKO-MHHEDAIBHHIL COCTAB
KOTOPHX 00HAPY;KUBAET HECOMHEHHYIO CBASH C IEPBUTHEIMU YCIOBHAMA
ocagroobOpasosarna. B memom e Bompoc 06 0CoOEHHOCTAX AHareHeTHIe-
ckuX mpeofpasoBaHMil MAHEDAIOB B PASIMYHHX (PAIHAJBHEIX YCIOBHAX
paspaboran eme o4yeHb ciafo, XOTH B HACTOAIEE BPEMH YiKE MOJKHO
rOBOPUTH 0 TMEPCIHEKRTHBHOCTY MCCIeoBaHmil B dToil obractn, Memoanso-
BaHue NPUBHAKOB BTOM I'PYINLL CHIBHO OCIOKHAETCA TAKKE TPYTHO-
CTAME MCKIKYeHNA BIANAHAS MO3IHEMATEHETHIECKNX IIPOIECCOR I Tpe-
OyeT TPYAOeMKHX MEKPOCKONMUECKIX HABIIOMeHNIT, XAMIIECKIX U IPOTAX
aHAJNA30B. :

Tperba rpynnma NpH3HAKOB, CBASAHHAS ¢ H3YIeHHEM 0COOeHHOCTER
OepexofioB, KOHTAKTOR M IIOC]E0BATEIBLHOCTH 4YepPeOBAHHS, WMEeT,
HECOMHEHHO, IIeDBOCTENEHHOE B3HAYCHHE JJIfA PEeKOHCTPYKIUM YCIOBWIl
ocajikoobpazoBanna. BakHocTh M3yYeHHA 9THX IPUBHAKOB, K COKale-
HMIO, 9aCTO HEJIOONEHUBAETCHA, YTO BRIPAIKACTCH, B 9ACTHOCTH, B IOMAITKAX
OIIpefielIeHus IHTOTeHETHYECKUX THIOB M Jaske (amuil mo OTHeIbHEM
oGpasmamM mopo.
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ITocamasn HacToAMY®0 paboTy HEKOTOPHIM BOIIPOCAM, CBABAHHEIM ¢ (ha-
HnaJbHEM aHAJH30M TJNH, aBTOPH HE B KOGl Mepe HE IPeamoJaraior,
q9T0 aHAJM3 TIHH MOKeT IPOM3BOAWTHCS’/B OTPHIBE OT NOPOX APYroro
cocrapa, IlepBuunnie remeTHYecKme NPH3HAKM, TaKHe, KaK CTPYKTypa,
COPTAPOBKA, CIOUCTOCTH M HEKOTOpHE JApyrme, B INIMHAX 3HATHTEJBHO
foee 0iHOOOPABHE CPABHATENBHO ¢ APYTUME THIAME 0CAJOYHBIX IOPOJ.
IToatomy Bompoc o danmaasHOl TPUHAJIEHKHOCTH TNIHH YaCTO pelaerca
[0 XapakTepy MX IapareHesa ¢ aJeBpHTO-MECYaHLIMU, KapOOHATHEIMI
H JPYTHMH OTIo:;KeHWAMH, obaajgarommumu (ojiee APKO BBIpa/KeHHEIMH
reHeTHYeCKUMHU mpuaHakamu. OHAKO HMEHHO ATa HEJOCTATOTHOCTH Iep-
BHYHHIX T€HETHYECKUX NMPU3HAKOB TIMHUCTHX NOPOJ MW, BEpHEe, HEJ0-
CTATOYHAA CTENeHb HX M3YUEHHOCTH MOCHY/KHJIA OCHOBAHMEM K IIOCTa-
HOBKe HacToAmeil paboTsl.

2. DJIEMEHTBI, XAPAKTEPH3YIOINAE OBCTAHOBRY OTJIOKEHMS
H OBJIACTH CHOCA, W HUX NPOABJEHHE B JIHTOJOTHYECKHX
OCOBEHHOCTAX I'IHH H BMEMAIOIAX IOPOJ

B 1abx. 6 cmcreMaTH3MpOBAHB NIMPOKO M3BECTHHIE B TeOJOTMYECKOI
TATepaType cBeleHnA 0 GannaabHOil 3HAYNMOCTH Te0JOTHICCKIX W JIATO-
JOTHYECKAX IPH3HAKOB OCAJOYHEIX HOPOJ.

B sesoit gactn tabamiuer mepednciaenst 18 OCHOBHBIX 2JIeMEHTOB, Xa-
pakTepusyomux Qanumaabayo 00CTAHOBKY OCaJKOHAKOIJIEHHA H 00-
JACTh CHOCA, OTKY/JAA IMOCTYNAJ MATepPHAJ B Iepuox GOPMUPOBAHHAA AAH-
HOM 0CAJ0YHOI TOJIIH.

1. Cpena omiokeHHS — BOJHAA; BO3JAYIIHAS HE paccMAaTPHBAETCH,
TAK KaK 90J0BHE IJINHE (IIOHH) B IPHPOJE PEJKH H MOKA O0OHAPYKeHH
TOABKO B COBPEMEHHHX NpHOpPEKHO-IATYHHHX OTI0KeHHAX.

2. JlmaaMuKa BOJHOM CpEJIEL.

3. CxopocTh W HanmpaBIeHWe IBIMKEHNA M TeUeHMI B BOZHOI cpege,

4, PasMHB B mepHOJ ceIUMEHTAIIHN.

5. I'nybuna orno:xenua (mpegmosaraemMas).

6. Peaved mua Bomoema W cocTaB IOPOJ JHA.

7. Du3nKO-XUMAYECKHEe YCJIOBHA BOJHOM CpPEIbI.

8. CropocTh HAKOIIEHHA 0CATKOB,

9. IlepmommubocTh OCAaKOHAKOIIEHUA,

10. 3emaerpacenus.

11. Bynraauueckasa JeATeIBHOCTE.

12. Ilomosxennme oGaacTH cHOCA M cIOCOOBI IEepeHOCA.

13. Cocras mopox oGnacTm cHoca.

14. HampaBienme cHoca.

15. Xaparrep peabeda ofxacTH cHoca (Hadumdume TOPHHIX COOpYike-

16. PacturenbHEIl ¥ ;KMBOTHEI MHp o0JacTH cHOCA.

17. TeorexTonnmueckmii pe;xuM B dUWOXY (OPMHPOBAHHA O0CAZOTHOI
TOJIIM M ee OHTHA B 3eMHOH Kope.

18. Hummar,

13 3akas 2142 193



-~ Tabauya 6

Ilpaznakn (ocofennocTH) 0CAOYHBIX MOPOJ W WX (anuaibHoe 3HAUCHHE
(cocrasaero M. @. Buxymxopoit)

OneMeHTH hamuanbHo

06CTAaHOBKA

TI'pynna
HpH3HA-
KOB

IIpAsHaKA HOpOI

1. Cpena OTIOKEHHSA
(Bogmasn):

194

NPOTIOBHANBHAA
JeN0BHANBHAA
peuHasg

O3epHaA
JlenbToBasA
JaryHHas
MOpCKas

=~ W o

13

IMonoxenyue oOCAJOYHON TOJNDM B TOKTOHH-
H9eCKOH CTPYKType

THIB MOpOJ, paspesa OCAJOYHON TOJMHE K
HX HerporpadHuecKHii cocTas

XapakTep MUKIMYECKOTO CTPOGHMA 0Caf0d-
HEX OTJIOAEHHIT

CMeHa 1opox B pa3pese B B IPOCTPAHCTBE
(cocran W Apyrue reHeTHYeCKHE ITPH3HAKH
TIOPOJ, 3aMEIIAONINX JAaHHLIT (ammalbasi
THII TOPOji Ha IVIOMAAHE M IT0 BePTHKAIE
paspesa)

CocraB mOpOj MOOMBHE M EPOBIH OT/ENb-
HHEX ITACTOB

Yenosusa saferaHdsA: MOIHOCTH OTJIOMKEHMIM
(mopox m HX KOMIIEKCOB) H MX HM3MEHe-
HUEe B IpPOCTPAHCTBE; (opMa 3alleramis;
MOBEPXHOCTH HACJHOCHHSA: XapaKTep BHI-
KIMHABAHAA M HKOHTAKTH; TJOIAJHOS pac-
npocTpaHeHHe  CTIOeHmI  (fopma B
miIaHe)

IlepepHBH B O0CaJKOHAKOIIEHHH, IOBEpX-
HOCTH pPasMEIBA

IIser mopop

CTPpyKTypE TOPOZ, TpPamyJdoMeTpHYecKHit
cocTaB, IOBePXHOCTh, (opMa H OKATAH-
HOCTh 3€pPeH NeCKa, IpaBHA, rajex H of-
JIOMKOB IIOPOT

CoprupoBka 0GIOMOYHOTO MaTepHasa

Texcrypsl: CHOMCTOCTH, BHaKm pabm, 6o-
pPO3/IBL  TeYeHHH, TPEIMHHE YCEIXaHAA,
IMOABONHLIE OMOJ3HH, COPOCH, OpPHEHTH-
POBKA NeCYaHBIX BepeH, rajex H IepBHi-
HEIX BRIOYEHHWX (B TOM dHC]E OCTATKOB
daynsr u (IOpH, KOHKpenmd M T. 7.),
HAJIM9Ue TJIUHAHEIX KATYHOB, YTOJBHHX
mapos |

MunepaabHEIl cOCTaB: MHHEDATH 0610MOY-
HEE M AYTHreHHHE TMKEIHX H JerKHx
¢pakmmit mopox pasmepom >0,01 wmMm,
TANHNCTEIE, XeMOreHHbIe MIHePAJH, Ccoc-
TAaB W THI HeMeHTAIIH

ITopojsr, HX KOMITEKCHl M MHEHeDAJILI-ITHIIH-
KaTopsl 00CTAHOBKM OTIOKEHHA: POCCHIIH
3010TA, MATHETHTA, OJNBHHA, AaJMa30B,
KACCHTeDPHTA, MIBMEHHTA, AYTHTEGHHEE
NOPOJBI M MHHEpAJE: COJM, THICH, YIIHA,
KapOoHATHI, rIayKOHHT (opMa HakomIe-
HAS ¥ COXPAHHOCTE), ooauter Mn, Fe, Ca,
Al, xnopura 1 fp., dochopuTs, ralbKm
¢gocopuTos, ONOKOBMHEIE TJIMHE, Kao-
JHHEE, OeHTOHHTH, pPHQOBLHe KOMIIIOKCH,
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H podoancenue maba, 6

AaeMents damuanbaoft
00CTAHOBKR

I'pynna
npH3Ha-
KOB

-
IIpuanakm nopon

13*
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DHPAT M ApP., Cyab(uas xemesa, GHTYMEL,
OpraHHYeCKOe BemecTBO, GAPHT, HedeCTHH
TeoxuMu4YeCKHe  NPUSHAKH:  XHMHYECKHI
cocTaB, MAaJke  HIeMeHTH, H30TOIHEIL
COCTAB, OKHCAMTENLHO-BOCCTAHOBHTEALHAN
XapaKTePHCTHKA COBPEMEHHOTO COCTOAHMSA
nopoast (pH, Eh, Samnase ayraremmo-vMmHe-
panormdecknx (opMm kejesa), OpraHmde-
cxoe pemectB0 (Copr, OWTYMH, TyMIHE
W Ap.), cocTaB KOHKpemuii (MHpHT, Kapbo-
HATHl, OKHC/]K >Kejle3a, MapraHma o fp.)
Komkpennu: cocTas, $opMa, pacupefieleHue
Ocrtateu dayHu:

a) ofmee KOJHuecTBO (MHOTO, Mano) I
XapakKTep  COXPAHHOCTH  OCTAT-
KOB (paKOBHHBI, Alpa, OTIIe-
WATKH TBEPAKX M MATKEX dJac-
Teif ckejleTa, KOCTH, Iepeda H Ap.),
cles KHBHEAEATeNBHOCTH (HOPH,
TpyOKH, CHeALl IT0J3aHiA, CBepJe-
HHA, KOIPOJHTH);

6) saxopomenne (IeJIOCTHOCTD MK
(parMeHTapHOCTH, CIe[H OKATHIBA-
HEfA, N0TepTOCTh, abpajupoBaHHEe
0CTATKH, COPTHPOBKA II0 pasMepy I
Becy, OPMEeHTHPOBKA BHIOYKIKX I
YAMHHEHHEX OCTATKOB. COXpaHeHHe
HA MeCTe pAaslioKeHHmA H pacmajga
TPynos pel M HX KocTeil W demyii
BT Q)

B) pacumpegesenme (OCTATKH paBHO-
MODHO PpACCeAHEHl, NPAYPOTEHH K
HeMHOTHM IJIOCKOCTAM HACIOGHNA,
BAKJIOYEHH B 00JOMKax W Tambax,
ofpasyioT JHH30BHIHLE CKOIIEHHA,
PakyMANKH, GaHKH, OpTraHOreHHEE
NOCTPOHKA H [p.) B TOJ0KeHHe
0CTATKOB OPTaHA3MOB (3apHBABIIHE-
cd, NpHpacTapmme, cBOGOTHO Je-
JRABIIRe M JIp.);

I) rpynmnoBoit, pofoBOil M BHIOBOH
cocTas, CTeneHb pA3HOOGpAsHA N
KONHYeCTBEHHEIe COOTHONIEHNA
YanrnpaercA, OCTATKE KAKAX TPy
(manpumep, dopammamdepsr, Gpaxu-
OIOJ(H, KOPAJJIEI, MOPCKHe JIHJIH,
ABYCTBOpDKH, Opioxomorme M [ip.)
HaiijleHn; 0c060 OTMeJaeTcA OTCYT-
CTBHME TeX TPYOII, KOTOPHE MOKHO
6ua0 GH BCTPETHTH B HOPMAJBLHO-
MOPCKHX YCJAOBHAX; YUHTHBaeTcs
YHCIO pOXOB H BHEOB, & TaKKe
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I podoaxenue maba, 6

DaeMenTH (anmaibHoil
oficTaHOBKE

T'pynna,
npuana-
KOB

ITpuapak popox

2, JlmmaMaka  BOJIHOIT

CpefEL:
TMOCTYIATeNbHAS
(peumnte,  Mop-
CKHe, OB3epHHE
TeYeHHS)

roaebaTeabHan
npEGpe;RHEas 80-
HA MOpH, 03epa,
Jarys ompec-
HEHHHX 1 3aco-
IIeHHHX, PeKH,
JeTBTH

YHeHHNA).
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17

9—10*

11

16
11

KAKHe M3 HAX IIpeJcTaBJeHH Mac-
COBRIM KOJHMYECTBOM 3K3eMIJAAPOB H
KaKHe peAKH;

1) 9KOJNOTHYECKHII XapaKTep: OCTATKH
HA3EMHBIX MJH MODPCKHX KHBOTHHIX,
cpeg MOPCKHX —OCTATKH [OHHHEX
OpraEmaMOB (NOJBHKHHIT M Hemo-
ABH/KHEIND GEHTOC), HACCHBHO IIIaBa-
omux (IIaAKTOH), aKTHBHO IIaBa-
omux (Hexron). Komuiaexcs gopm,
OOHTABIINX HA MECTe 3aXOpOHEHHA
(mameoGHOMEH03E), H CKOILIEHHA
OCTATKOB OpPraHH3MOB, IpHHAJIe-
FRABIIHX K PasHEIM  OHOMeHO3aM
(TamaTONeHO3K), OPraHH3ME-NHIH-
KaTopel coJeHoCTH (NOHMKeHHOI,
HOPMAJBHOI, IOBHIMEeHHOIT), THIpO-
MMHAMAKH, T'as0oBOro pexsHMma, Gepe-
rOBOI JMHEN M Jp.

OcraTku (JIOPH: OCTATKM BHCMHX, B TOM
YHCe HA3eMHHIX DPACTeHHIl M BOJOpOCIeH,
BHJIOBOIT cocTaB (JOPMEHHEIX BIEMEHTOB I
CHOp, pPACTHTeJLHEIT JeTpHT, 3apoCciH
xBomeii, caejs ' Tecos (KOPHH [lepeBbeB),
KOpPHH pacremnii in situ, cremems coxpam-
HOCTH PacTATEJNbHHX 0CTATKOB (pacTpemnan-
HOCTH, PAaal0KeHHOCTR), pACIpeueeHne
PACTHTENBHKIX OCTATKOB B CJI0€ IT0 BepTH-
KaJu M B IPOCTPAHCTEE, OpragHgecKoe
BEemecTBO (COCTAB, KOMMYECTBO, pacmpeje-
Jenpe B mopofe)

CopTHpOBKA OGJOMOYHOr0 MaTepHalza M
CMEHA I'DAHYJOMETPHYECKOTO COCTaBa mMO-
POJ B IPOCTPAHCTEE;

THII CJOHCTOCTH (KOCAfA, TOPH3OHTAJILHAM
n 7p.), HeCMMMeTpHYHAfg PpACGH, OKaTaH-
HOCTH M OPHEHTAPOBKA TaleK, NecYaHHIX
3epeH H NepPBHYHEX BRIOYCHMIL;

0c06eHHOCTH CTPOEHMA N 3aXOpPOHEHHHA
ocTaTKoB ayHE

Bonmyueras  CAOMCTOCTB,  CHMMETPHYHEIE
3a0CTPEHHEIe 3HAKM pAGH, pAGh MelkKo-
BOZBA, JHH3OBHIHAA CIONCTOCTH (MPHIAHE-
BO-OTIHBHAA 10J0CA)

* Tadpu 03HA9aI0T NOPARKOBHIT HOMEP MPHBHAKOB, MepevYNcleHnHX B 0. { (Cpemna orio-



Il podoaxcenue maba, 6

SaemenTtn danmaabHON
0GCTAHOBKH

I'pynna
npHaHa-
KOB

Ipuanaku nopon

cnokoiigan (osepo,
ZJaryHa 3acojeH-
Haf, ONpecHeH-
Had)

sactoitHas (G6oaoTo,
sacoJieHHo0e O03e-
po, Jarysa, Bma-
JHHA Ha JiHe
MOp#A)

3. CKopocTh M HAmpas-
TeHNe IBH/KeHNA H Te-
4eHHI B BOJHOI cpeje

4. PasMus B nepnoj ce-
JAMEHTA I

5. Taybnra oraomenuii
(npegmoraraemasn)

1"
16

i1

11

16

TopusonTanbHag CJAOHCTOCTH, MEMNOYKH X
IPOCJION KpPYIHO3eDHHCTOIO MATepHAla;

TOHROCTEHHEIE (JOPMH OPraHHYECKHX OCTaT-
KOB, MAacCOBHE CKOINICHHS  OCTATKOB
(dayHs — meJarnuecknx ILUIAHKTOHHHX Op-
TAHM3MOB, TOHKOCTEHHHX IMOPHCTHX (opMm

I'nman, oforameHHke OpraHMYeCKHM Bele-
CTBOM, CalTpomeldeBke, YTJNCTHE TOPOJE;

OCTpAKOMH (3acTOliEEE MIMCTEE (AacCeiHm),
pACTBOpeHHe pAKOBHH, OOHIme opraHH-
9eCKOTO BemecTBa (TYMIHOBEE, GHTYMHEE
cOCNHECHAA), O0HANe IMIPHTA A

CoptapoBka 06J0MOYHOI0 MaTepHala, Trpa-
HYJIOMeTPHYECKHIT cOCTAB, MPeot/1agaomuii
pasMep 3epeH, TajJeKk H rpaBud H HX
pacmpezenense Ha jgHe GacceiiHa;

npeobaagalomee nageHne KOCOil CAOMCTOCTH,
KOHIJIOMePATH 1 OpeKYMH ¢ rOpH30HTANb-
HOIl CJIONCTOCTEI0 (eciim NpaBHiIBHAA HA
HEKOTOPOM NPOTHKEeHHH, TO, BO3MOKHO,
BT0 MeJKOBOJHLE peYHbIe MOTOKH ¢ Goab-
moil CKOPOCTHIO), NPOCTHPAHEE 3HAKOB
padm;

OPHEHTHPOBKA IePBHYHKIX BKIKYEHHIl pac-
TATEIBHEIX OCTATKOB M ()ayHE

IToBepXHOCTH PA3MEIBA;

KOHTJIOMEPATOBIAHEIN O0JNK TJIHH I ApYrAX
Opoj, rajiedkH TJIMH B OcajouHOil ToMIme;

rpybasd IMH30BHJIHHA CJOHCTOCTE B TECTa-
HAKAX M KOHTJIOMeparax

['paHyToMeTpHIeCKHIl cocTan, mpeobiaganne
TOHKO3ePHICTHX HJIN JPYrEX ITOPOT;

cOCTaB MOPOA M OHCTPOTa CMEHHI HOPOJ B
MpOCTPAHCTBE;

CTeIeHE JHCIepCHOCTH TePeHeceHHOTo 06/10-
MOYHOTO MATepHaja IJAH M JPYTAX II0-
pOJl, pasMep 3epeH, TIHHUCTOCTH TOPOA,
CTPYKTYPH [OPOX, TIPAHy/IOMETpPHICCKHL
cocTaB, IPHCYTCTBAE TIMHAHEIX KATYHOB,
YrOABHEIX IMapos, TANHAHKIX II0H;

XapagTep CJOMCTOCTH, 3HAKH pabH, Tpemu-
HE YCHIXaHHA, OTHeYaTKH CJeJ0B RHBOT-
HEIX, Kaneab JXOMIA, KPHCTAJIOB TajinTa;

BHJIOBOIL cOCTaB OCTATKOB (haymsl, ofamk ee
(EampuMep  TOHKOCTEHHE® C nemno“i':
CTPYKTYpOil, ¢ Tpy0oil CRyIBITYPOU,
raagkme (OPME ¥ 1p.), IEJOCTHOCTH HIH
(hparMeHTapHOCTL PAKOBHH, MEJIKOBOHE®,
momEEe, rayGoropojEEe (OpPMEL, IJaBa-
0om@e OPraHA3MH, NJIAHKTOH, CJIe/lbl 10J-
3aHAA H PONMNX OPranA3MOB;
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I podoaxcenue maba. 6

Anementh hanuadbHON
o0CcTaHOBKH

I'pynna
npusna-
HOB

IIpuanark® Mmopox

6. Peaned ama somoema
n cocTan nopox JHa

7. On3auKo-XUMHYIECKHe
YCAOBNA BOJHOM Cpejsl
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17

10
1
16

12, 13

16

17
13, 16

11
15

16
17

BHJIOBOIi COCTAD M XAapakTep PpPacTHTeIbHEX
OCTATKOB, HX COXPAHHOCTL, KODHH pacte-
HEiT in situ, ofmame pacTHTeJBHOTO MAeT-
pATa W CT2NeHb ero COXPamHOCTH, BOAO-
pocam;

XeMoTeHHLIe mopoael M HHHGP&J’IH-KBI{HRR-
TOpE ammit;

HEKOTOpHle TPYNIE RKOHKpemuii

Wamepenne MomuocTeil KOMIIEKCOB OTI0MKe-
HEUii Ha HeGOJLIMOM paccTOAHMHM, Xapak-
Tep BHKJIMAHBAHES MOPOJ, COCTaB IOPOX
MOXOMBEL ¥ KPOBJIH ILIACTOB, XaparTep
norpeGeHHoTo peabeda B OCHOBAHUM TOJII,
cMeHa IN0pox pgHA Oacceiina M HX THICO-
METPHYECKOe I10JI0/KeHMe, KapTH H30THIC
peanéda NOJOMBHE H KPOBJH I[OpPOA HIH
HX KOMIIJIEKCOB;

TOCTOAHCTBO HWAM [M3aMeHYNBOCTH COCTABA
IMOPOoJ M HX CMeHA B IIPOCTPAHCTBE;

copTHpoBKa 0GJOMOYHOrO MaTepmala;

TpaHyJOMeTPHYECKHIT cocTaB MOPOJ;

TOJBOJTHEIE OIIOJ3HHE M NX PasMeps;

XapakTep pacnpefieleHHA  OPraHAYeCKHUX
OCTATKOR

TemmepaTypa:

UPHCYTCTBIIC  XE@MOI'eHHBIX (ayTHIeHHEIX)
mopoj{ M MHHepaJioB (KapOOHATHHIX, Tajo-
TEeHHLIX, CyabQaTHHX, KPeMHHCTHIX, JaTe-
puTOB, GOKCHTOB, KAOJHHOB H JIp.);

cMeHna mopon B npocTpaHCcTBe;

COCTAB KOHKpenmii (¢ yweroM ocobemHOCTelt
HIOBLIX PaCTBOPOB);

Bnnono(ﬁ)ucoc'ran Qaynsl, H3OTOIHBIL COC-

TaB "Gy KAABITOBHX  pakosin  (?),
onds;

coctas  (aopw

CTenesn CoOJeHOCTH BOJBI:

OpUCYTCTBHEe MIHEpalnos M Hopoa-HHIAKA-
TOpOB: KapOOHATHHX, Cyab({aTHHX, Talo-
TeHHRIX, KOpaldldosmX pudon, medaromon,
HIVIOKOKHX 1 J1P.;

IBEeT IIOPOJ;

OTCYTCTBHEe CJIOMCTOCTH B TIMHAX, OTASAb-
HOCTH TINH;

NpHCYTCTBHE M cOCTAaB HEKOTOPHIX Tpynm
KOHKpeI il (IHOCOBEX, KPeMHHCTHIX, (oc-
dopuropsx);

BUJIOBOIT cocTaB (JayHH M CTEEHh ero pas-
Ho0Gpasus;

ocobeHHOCTH  (MIODHCTHYECKHX  OCTATKOB;



Hpodoancenue maba. 6

OnemenTH Qaumanbvuol
o6cranoBKE

I'pynna
npusHa-
KOB

Hpusnak® nopon

8. Ckopocrth  HaKoOmJIe-
HHA 0caJIKOB
OTHOCHTE bHAA
abcoajornas

9. ITepnoauasOCTH
0CaKOHAKOTIICHAA

10. 3emieTpAceHHA

14

16

17

13

14

16—17
16

13

216
10
11

1
1

HEKOTOpHIe XHMIYecKHe dJIeMeHTH (Hampu-

Mep, 0op) W reoxmMmuecknme Koagpduim-
(CaO

eHTH MgO n map.

CrenmeEb mMEJOYHOCTH H KHCJAOTHOCTH Cpejibl
(pH):

BUJOBOH cocTan (GayHR M (iaophH;

XapakTep HemepeoTH0eHHHX OpraHmIeCcKHX
0CTaTKOB;

AyTHTeHHEE MHHePAJH — IIayKOHHT, CHJe-
puT, KaoammHT, QocdaTe m gp., cocTam
OPraHHYeCcKOTO BeIecTBa;

KOHIEHTPAIMH  HEeKOTOPHIX  XIM#AYECKNX
DJIEMEHTOB 1 TeoXBMHYeCKHe Koa(hdumm-
©HTHL}

OKHCANTEAbHO-BOCCTAHOBNTEABHEIH — IOTEH-
muan (Eh);

pACTHTEABHEE OCTATKE H OpraEmYecKoe
BemecTBO (OMTYMEI, TYMHHEL H 7p.);

MJIHepAILl AYTHICHHEE (NMPHT, CHIEPHT);

cocTaB KOHKDeImil;

HEKOTOpHIe TeOXNMHIeCKHEe Kod(pPUIHeHTH
(Fe"/Fe’"’, Feyapg, Femyp)

T'agoBHIil pe;KUM BOJOEMA:

XapaxTep Opramm4ecKkHX ¢ pacTHTedbHBIX
0CTATKOB,

pacrsoperue pakopuH, mammdne Copr;

CcOCTaB IMOPOJ W XapakTep - IOABOJHEIX
H3BePIKeHNI;

MHHEDATL-HHJHKATOPE:  CYAb{HHIE Fe,
rujipookucan Fe, raaykomar m ap., coc-
TaB TIJAMHHCTHIX MHHepaloB W kapOoHa-
TOB, OPTalNIecKOe BeIEcCTBO (IyMHHOBOE,
OHTYMEL);

9epHEIl H TeMHO-CCpPHIL HBeT MOpPOx

CocTap @ MOIMHOCTH NOPOJ M NX H3MeHeHHe
B npoc'rpancrne;

COPTHPOBKA oﬁﬂonogﬂoro Marepmanma;

rpaﬁynomerpuqecnnu cocTan;

npammbnaa PETMHYHAA CJHOHCTOCTH (.Tlel-
TOYHEE TJIMHEL), HOBTOPAEMOCTbh B INIHHH-
CTHIX MAaYKax Ce30HHWX TOpPH30HTOB, OC-
TATKOB 3apoclieil XBOIIEil (XBOMEBHIX TO-
PHBOHTOB)

Ilnkaageckoe cTpoeEne Toamy (YriIeHOCHHX,
COJIHOCHKIX, I1€CIAHO-TJIHHHCTHX M JP.);

CIOHCTOCTh JeHTOYHAS

IMoapopuste omoasmm M cOpockl (Meakme),
CMATHE CJHONCTOCTH, HPH3HAKH CKOJbie-
HHA
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IT podoaxcenue maba, 6

Duementhl GammanbHoik
06cTaHOBKH

Tpynna
npHa3Ha-
HOB

ITpuagakn mopomx

11. Byakamnuecras Jed-
TEIHHOCTE

Daemenmu, TApPAKMepu-
syrowue obaacms CHOCA

12, Ionoxenune obaacTH
cHOCA 1t ciocoGhl nepe-
noca

13. Cocras Emopox  06-

JIACTH CHOCa

14, Hampasiemme CcHOCA

15. Xapakrep peaseiha
obmacTi cHOca (Haam-
uHe TOPHHX COOpyske-
Ht)

16. PacTHTe IbHBIH H HKA-
BOTHHIT MHp ofiaacTi
cHOCA

200

10

1

2,384

12

12

12

10

12

Hammyne nupokaacTHdecknx mnopof, addy-
3HBOB H CBA3AHHEIX ¢ HHMHA RpEMHECTHX
mopoj, GeHTOHATOB

IlepepiBEl B 0CAJAKOHAKOIVICHMN;

pacpefieJieHHe B IpOCTpaHCTBE IOPOX pas-
HOTO TpaHyJA0METpHYECKOT0 COCTaBa;

COPTHpPOBKA 006J0OMOYHOTO MAaTepnala; Cco-
XPaHHOCTH H OKATAHHOCTh ognouo‘moro
MaTepHaa;

Kocag CJIOMCTOCTh, HANDABJCHHE NaJeHHA
ROCHIX cepHii; mojoskenne rpebreil paGm
(6apsocrs Geperopoil JmHAH W HpHOOA);
H3MEHIHBOCTH (OPMBI TajleRk M IecYaHsXx
JacTHI B IPOCTPAHCTBE;

H3MEHeHHe KOJHYeCTBA H COCTABA TJIMHH-
CTOTO0 BEI[eCTBA IOPOZ B NPOCTPAHCTBE B
3aBHCHMOCTH OT CTeNeHH yAAJeHHA OT
obmacTH CHOcA;

KAYCCTBEHHLIH W KOJHYECTBEHHBI COCTAB |
XapaKTep H3MEHEHHA MHEHEpAJIOB TAMKeN0H
o Jerkoii gpakmmit mopox

[Terporpadmueckmii cocraB LOpOJ paspesa
B BRINYEHAA ralek H 00JOMKOB IOPOJ
(KpYNHEX Qpakmuil), HATAINE }KEJTe3UCTEHX
TOpoJT;

napareHeTHYeCKHE ACCONMANNA H THIOMOPG-
HEE 0COOEHHOCTH MHHEpaJoB TAMKeJINX H
JerkHX ()parmumii mopon; cocTap TINHHE-
CTOTO BemmecTna (OIpejeJeHHe TAIa KOPH
BHIBeTPHBAHNA)

Samemenne anuii 10 TPOCTHPAHNIO;

OKATAHHOCTH O0GJOMOYHOrO MAaTepuana H ee
HM3MeHeHMe B IPOCTPAHCTBE, H3MEHYHBOCTH
TPaHyJIOMeTPHYECKOr0 COCTABA OJHOTHII-
HEIX ITOPOJ IO NPOCTHPAHHIO;

MHHEpATH TAAKEJAWX H Jerkdmx (paxmmi
nopoy

IMopcuer obGbeMa OTJIOMKEHHH (MOITHOCTE,
YMHOKeHHAA Ha MIOMALb OTIOMKeHHIl),

COPTHPOBKA ¥ OKATAHHOCTH OGJOMOYHOTO
Marepmaia, pasmMep H (opMa ralek H
TeCYAHKX TACTHI;

KOMILIEKC TMKENNX M JEerKHX MHHEPAJoB
KPYNMHEX (pakmmi H cOCTAB TINHMCTOTO
BEIECTBA MOPOJL

Hanmume norpefeHERX M0YB;

BH[[OBOIT cocTap (fayHEl, KOMIJIEKCH, O0JHK
dayHECTHIECKIX OCTATKOB,  CTPOEHHE



ITpodoaxcerue maba, 6

daementh GanmmaibHOit
oGcTaAHOBKH

T'pynna
npHafa-
KOB

IIprarakn nopojg

17. T'eorexronnuecKuit
pessnM B BmOXy ¢op-
MHDOBaHAA 0CA0THOM
TOMmMHE H ee OHTHA B
3eMHOH KOpe

18. Hammar

1
15

16—17
13
14

PAKOBHH I HX pACTBOPEHHOCTH, GHTaA pa-
Kyma, clefs MOJ3aHHA M POWMHX Opra-
HI3MOB:

cocTaB M OOGJHK pacTHTedBHHX OCTATKOB

CocTas M MOIMHOCTH OTHOKeHMII, HMX WM3aMe-
HeHHe B IPOCTPAHCTBE H CKOPOCThH H3Me-
HEeHMA MOIDIHOCTEl, YCJOBHA 3ajeranuf;

MOPQHOIOTHA TOKTOHINYECKHX CTPYKTYpP; Ma-
JRe  MON[HOCTH— naaTdopma,  Goabmie
MOIHOCTH — NepexoqHse 30HH, umam—
09eHb GOJBIIHEE MOIHOCTH —TIe0CHHRIMHAII

Xapaxrep cMeHm ¢opMammii B paspese u
Ha nxomajm, IlpHcyTcTBHe KOP BHBETpH-
BaHHA

I[ukanyeckoe (PUTMHYHOE) CTPOEHHE TOJIL,
CcMeHa MOpoJ B PHTMAax M Ip.

OcofeHHOCTH BhIBETPHBAHMA:

Ha/IAYHEe OCTATHOB npenm KOp BHBeTpﬂ-
BAaHMA, HX COCTAB, COCTAB O0CAJI0YHHEIX
TOJIIL;

CMEeHAa IOPOJ B NMpOCTPAHCTBE;

OBeT TOpoJ: YHAcHe[0BaHHAA OKpacKa—
caafoe XHMMIIecKOe BHBETpPHBaHNe (3acym-
JUBBIL WAN XOJOJHHEIT KJIMMar), KpacHo-
NBETHOCTH (BJAKHEIH TOIJIHIl KJIHMAT);

CTPYRTYDHL TOPOJ;

MIHEpaJABHEIH COCTAB IIOPOM, CTemeHb COX-

AHHOCTH N pasJjioKeHHOCTH MIIHepaloB
?nonenux MIaToB, cIIOX M Jp.);

TEKCTYPH;

panne,u,narene'rnqecnne MEJIKOBOJIHEIE KOH-
KpemuH, UX COCTaB, pacmpejielicHHe;

cocrap m o6ank (payHsl M pacTHTENBHEIX
OCTATKOB,

TOPOJIE B MeHe paJkl-HEANKATOPH KJINMAara;
cooTHomenne gopm Fe;

PefKHe 5IeMEeHTEl

B mpasoit wactu rtab;. 6 ykasaHEl reoJiormYecKue, JUTOJIOTHIECKHE
H JpyTHe IPH3HAKU DOPOJ ¥ BMEMATONIX WX TOJI, 0 KOMIIEKCY KOTO-
PHIX MOKHO CY/UTH 0 hanuaabHex ocofeHHOCTAX 0GCTAaHOBKH 00pasoBa-
HHA HCCHEyeMbIX OTJIOeHMIl.

Jaa ompejiesieHns cpejsl OTI0KEHASA 0CATKA JTaHHOIl MOPOLEL, & TaKKe
CHATHA NPOABIeHuii DPOIECCOoB MOCAeYIONIX ee uaMeHenuii neodxoauMo
ycTaHOBUTL ocofennocT 18 rpymm JHTOXOrHYECKHX NPHU3HAKOB IOPOJLI
(raba. 6 amement 1 — cpefa ornoskeHusa, rpymma npusEakos 1—18).
XapaxkrepucTuka ApyTHX DIEMEHTOB 0GCTAHOBKH OTIO0/KEHUA (9JIeMEHTH
2—11) n oxpy:xasweii oGcragoBkn (saements 12—18) copep:xur yrasa-
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HHA HA 9acTHEE ocofemHocTH atTHX 18 rpynnm mpmamaxkos (miaa Kammoit
TPYIIE TPUBHAKOB yKasaH mopagkonsiit momep rpymn 1—18). Hanpn-
mep, 2-if ajeMeHT GanuaabHoM 00CTAHOBKY — IMHAMHUKA BOJHOM Cpemas —
MO7KeT OBbITh 0XapaKTePH30BAH MO CTPYKTYPHEIM (9-A rpynma IpH3HAKOB)
n TekeTypHEM (11-a rpynna mpusEakos) ocoGenroCTAM HOpOJH, PayHH-
‘crugecknM octatkam (16-1 rpynma npmsEakos) u xapakrepy 3aX0pOHeH-
HOTO Ooprammueckoro pemecrpa (17-a rpyIna MPH3HAKOB).

O pannuum KojeGaTeJbHHX JBIKeHHH (dJeMeHT 2) BOXHOI Cpemn
BOJIOEMA MOKHO CYJANTL IO PAJY TEKCTYPHHIX 0COGEHHOCTEH (11 A rpynna
UPU3HAKOB); O CKOPOCTH W HANPABJICHUN [BU/KeHHA B BOJHOI cpefie naet
npejicTaBIeHie COBOKYNHOCTh JaHHEIX m0 xapakrepucruke 9, 10, 11-i
rpynn NpPUSHAKOB H T. .

Meto/{sl yCTAHOBJIEHHA M XapaKTePHCTHKA JErKO HaOJIOJaeMbIX MHO-
TOYHCTEHHBIX JTHTOJOTHYECKHX IPUAHAKOB OCAJOYHEIX IIOPOJ, IepeTuc-
JNeHHBIX B Taba. 6, He HY)KJAOTCA B CHENUANBHEIX MOSCHEHHAX, TAK KaK
OHH XOPONIO W3BECTHHI I'e0JOTy M ODyOJIMKOBAHLI BO MHOTHMX CBOJHBIX
paforax, PYKOBOJACTBAX W CHEOUAJBHEIX WCC/IETOBAHMAX.

Cpesn nmpu3HAKOB IOPOJ, NepeunclieHHMX B Tadia. 6, Momer OnTH
BhiJIeJIeHA TPYINIA NPH3HAKOB HPAMBIX, MOTYIHX OBITh PYKOBOJAMINME
NpH oHpefeJleHNH yCJOBHil 00pasoBaHHA OCAJOTHEIX mMopoj. I'iapHeii-
MHMH W3 HEX ABIAIOTCA:

1. Ilerporpajmueckme m MuHEEpaIornYecKue 0¢00eHHOCTH OO,

2. MomuocTh, TPOTA/KEHHOCTh M YCJIOBHA 3aJeraHms.

3. Cocras, o6auk u 9Kosorus dayHst m QIopHL.

4. Cnejsl sKMBHEIEATENBHOCTH OPTaHA3MOB, PACTUTENBHBIE OCTATRHE
in situ.

5. IlopoAs-MHINKATOPE YCIOBHI OTI0/KEHHA OCATOYHEIX TOJII; COJH,
THICH, AHTHPHTHI, JOJOMHTH, OOKCHTEI, KAOJHHLI, KAOJHHATOBEIE
TJIMHEL, OEHTOHUTLI, yram, ¢ocdopuT, jKeJe3HEIE PYAL U Jp.

6. Mmuepaas-mEIHKATOPE QH3NKO-XIMIIECKHX YCJIOBAN CPE/ILI OTI0-
JREHHA M [OCTCeJMMEHTANMOHHLIX M3MEHEHmil: raayKoHHT, ¢ocdartsr,
rujipookucast Al, Mn, Hexotopsie TIMHHCTHIC MHHEpaJbi, COJIM, THIC
I Jpyrue MuHepaibl KOHKpeIwil.

7. IlepBuunbie TEKCTYpPHI H CTPYKTYPH, OPHEHTHPOBKA HIEMEHTOB
MOPOJIbi — TECYAHBIX, TVIMHACTHIX HacTHI[, O0CTATKOB ()ayHH H (IOpHI.

8. Cocras u fopma rajex, X OKaTaHHOCTH, IOJIOKEHHE B cJoe, Ha-
auume 0OJMOMKOB IOPOJ; PACCEAHHBI TaJeTHBIH MaTepuas, TIHHAHEE
KATYHbl U TaJIbKN, YLOJbHbIE HIAPHL.

. Manwie anemeHTEHI.

3. XAPAKTEPUCTHKA JUTOJOTHYECKMX OCOBEHHOCTEH
T'ITABHBIX ®ATIUAJBHBIX THIOB INIHHUCTLIX ITOPOJT

lanEncTHE MOPOABI pacIpoCTPARHEHEl CPEM pa3IHYHBX (U3MKO-Teo-
rpaduyecknx 06CTAaHOBOK KOHTHHEHTa Mops i of6pasyior GoJee mim MeHee
MOIHEIE TJIHHACTHE M 1eCYaHO-TIMHHCTHE TOJNIM WIH BXOJAT B COCTAB
TOJIL APYIUX 0CAOUHEIX 1opoj. Hposme Toro, rIMHENCTOE BEIecTBO IPH-
CYTCTBYET BO BCeX THHAX OCAJOYHLIX HETJMHHCTHIX IIOPOJ B PaccesHHOM
COCTOSIHUY WJIH B BHJE CKROIIEHUIL.
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ITo cmocoby (mpomeccy) HakoIIEHHA TIMHMCTOrO MATEPMAIA PasJii-
YaloT MATH TPy IauH (1abi. 7): smoBHalbHbe (KM 0CTATOYHEE), BOIHO-
0CaJI0YHBIe, A0JOBHIE, TEKTOHUTICCKH® TIJIMHB TPEHHS M BYJIKAHNICCKHE.
Faunn BogHOOCAOYHBIE ABIAITCA HauboIee PacTIPOCTPAHEHHEIMM 1 M3Y-

qeHHbBIMA. B AAHHOM pasjeie paccMaTpPHBAKTCA TJIABHBIM OGDRBOM aTH
THIBI TJIAH,

Tabauya 7
Kaacenduranna dannaisnbix THOOB ramm
Honrunent Hlepexoanaf aoHA Mope
dmopnaibusle * Bopuoocanovnse
IloBepxnocTHEIe: JlenopHal bHEE JleaproBrie [Meapdonrre :
MO9BEH [MokpoBHEe (- | Jlaryausie: npuGpexHoil
KOPBI BHIBETPII- BHOTJIANHATILHES JaryH ompec- gacTn medbda
BaHIA A0 BHANBHE e HEHHEX MeJIKOBO/IHEI®
Iopzemnnre: [Tpomosnanpube NaryH ¢ TOBH- yMEepeHHO-TJ1y-
KapeTOBHEI OsepHble: NIeHHOH KOH- 00KOBOTHEIE
NpeCcHOBO/IHEIS meHTpanmei Abnccanpasle *
6on0THEE colen
JIeIHIKOBRI®
H3BECTKOBHIE I
34C0JeHNEIe
TarsIpsl # MOPH
Byakanugeckne * | JoxoBbie — raMHA-
TaneR TpA3eBbIX HbIe THOHBL
Byaranos  (co-| I'imuel Tpenms
TOYHEIE) NOBEpPXHOCTHEIE:
MOpeHH
IIYORHHEE:
HAABHrOBLIe *

* OrH QanHaIbHLIC THABI I7IMI He DACCMATPNBANTCH.

I'appael  BogHOOCAKOYHBIE

HoaruHeHT

lamant  dearsuanvhbie OTHOCATCA K OTI0/KEHHAM I PHOAHTECKIX
CMBIBOB M CHOCA, OIOJI3HEIl, ONJHBUH MPOAYKTOB PA3PYIMMEeHUT MECTHHIX
DOPOJ] HA CKJIOHAX JIOJMWH PEeR W BoAOpaaiensHuX mpocrpancts. Orioske-
HUEe TIHHHCTHX OCAJIKOB MPOMCXOJUT JaCTHIO IO BIANAHHEM CHJBI THKE-
¢TH (cHmoJBaHHme II0 CKIOHY), YACTHI0 BPEMEHHBIMA BOJHBIME IOTORAME
(MOJKAEBHIX M TAJHIX BOJ). JJIEKTPOJUTEL MOTYT OKA3HBATH BIMAHNE HA
KOATYJIANHNI0 TIMHICTHIX YACTHI[ JHIb B oflacTaAX pasBuTHA kapbomar-
HEIX OPOX. B panmmuHbIX 00JaCTAX JIeNI0OBHANBHBIE TJIHHEL YaCTO TPY/I-
HOOT/EIHMEL OT MECTHOTO HJIIOBHA, MPOJIOBHA U WHOTIA ATTIOBUA.
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BuemaomuyMi DOpoJaMA ABIAITCA TOJIH KOHTHHEHTAJBHBIX IIEC-
9aHO-TJMHUCTHX OTJOKeHNH, B KOTOPHIX B I'YMHIHHIX 00JacTAX 0ORYHO
HeT kapOOHATHEIX MOpox (WIm OHM cjiabo PasBUTH); MOTYT IPHCYTCTBO-
BATH YIJH, YIVIMCTHE MOPOMIBI, TOPH3OHTH norpeGerrsix mous. Jlaa mec-
YaHBIX DOPOJ XAPAKTePHA KOCAA CJAOMCTOCTH PEYHOTO, 03EPHOT0, JENbTO-
BOTO W BPEMEHHHIX IOTOKOB THIIA; BCTPEYAIOTCH OGIOMKM ¥ CHOJ3IIHE
cs101 GOKCHTOBHIX IOPOJ, OTHEYIOPHLIX riuH. ['imas mMeroT pasroobpas-
HOE 3aJleraHne — JHH30BHJAHOE, BEePOBHAHOE, KJIMHOBHIHOE, ILIAIIE00-
pasHoe ¥ B BHJE ASHKOBHAHHX muteiipoB. MOIHOCTH B MPOTAKEHHOCTS
gefonImast.

(Qayna BeTpedaeTcA OYeHbL pefko. B ocHOBHOM oma mpecHOBOJIHAA
n HazeMHaA (MOJJIIOCKH), HHOT/JIA MEPeOTIOKeHHAA, =

PacTnresibHEIE OCTATKH PeIKH, IVIOXOM COXPAHHOCTH, TJIABHKIM 00pa-
30M JIETPUT M OCTATKH KOPHEBHX cHcTeM. B G0oIbIINX OCHIAX I OMOJ3HAX
MOTYT IPUCYTCTBOBATH 00JOMKHE KyCTapPHHKOBOI U IPEBECHON PACTHTE b~
HOCTH.

I'imas @MeoT cepwlii, TeMHO-Cephil, KeJIT0-CepLIil, SKeATHI, KOpHIHe-
Bhiil (Oypoiil), KpacHLIT 1 3eJeHbIH BeeX oTTeHKoB 1per. Muorma okpacka
necrponsernas, narancrag. [Ipeodnagaior ceersine ToHa.
~. CoprmpoBKa MaTepmala OTcyTcTBYeT mim crabas. [IpeoGiamaer cme-
NIAHHKI TpaEyJTOMETPHYECKHIl COCTaB, XapakTepHHIl I CYTIHHKOB
W HMHOTZA ¢MyCOpHEIX» TiimH. Berpewatorcs ofiomMkm, rHe3ga W JHMH3H
meGHA MeCTHBIX MOPOJI, WHOTJA KPYIOHBE, HEOKATAHHHE U IJI0X0
OKAaTaHHEE.

PacmopocTpasensl ajeBpo-ncaMMO-IeHTOBbIE PABHOCTH CTPYKTYPHL *,

Texerypa * cunomnas, MATHHCTAA, WHOTJA TOPH30HTAJLHOCIOMCTAA
Ha He0ONBIIOM IPOTSKeHHH. JacTo ¢JIoNCTOCTh ¢aalo BEIpasKeHa; MOI'YT
NPUCYTCTROBATE CJOU TaJeK.

OTnenbHOCTE HENPABHILHO KOMKOBATAA M KYCKOBas, Pe/Ke YacThIO
mimrdatasg. VamoM HepoBHEII,

/ I'mEs monuMHHEEpATbHBE; BCTPEYAlOTCH KAOJWHHT, WILIHT, MOHTMO-
puwiToHHT, XJaopuT. CocTaR PAMHMCTOrO0 MaTepHalia HMEeT yHacJeJoBaH-
HEIl XapaKTep; 4acThi0 MPOJOJKALTCA I PAJAIlAsA MUHEPAJOB W HHOIA
gabaoaoTcA HOBOOOpA30BAHWA; 3HAUATENBHOE BINAHAE OKA3HBAeT
COCTAB MECTHHIX IIOPOJ, 32 CYET PA3PYLIEHUA KOTOPHIX BOZHUK JEJIOBMHIL.

M3 ayTnreHHBIX MUHEPAJIOB HMHOTJA HPHCYTCTBYIOT THAPOOKHCTH Fe,
pacIpesieleHHEE HEPABHOMEPHO — HATHAME, Tpo:Ruikamu. OHm sApIA-
10TCA Aua-KarareseTnaeckumu muaepatamu. [luparaoro Fe mamo,rak kak
B TimHAX HaGuiopaercs MoHMKeHHOE cojepikamme C,p,.

B pemoBmampHBIX T[IHHAX YITAEHOCHBIX OTIOKEHMIT Haba0maercs
NecTpulii THO pacmpejeleHus peaknx agementos [305].

Bo praskmom kamMarte AemioBHMil pasBuT caafo, OTIAMIAETCA TIIMHH-
' CTOCTBIO, TOHKOpACCEeAHHBIE KapOOHATH O0OLYHO OTCYTCTBYIOT.

B momycyxom mam cyxoM Kammare [eJi0OBMil Bcerma KapOoHATHEIM
MIecUaHO-AJIeBPUTO-TIMHUCTEIH ¥ [JIMHACTO-AJEBPUTOBHIT ¢ 0fJ0MKaM®

* Ilpm onmcannu GannagbHEIX THNOB IIAHACTEX OPOJ HMEIOTCS B BHAY MAKPO-
CTPYKTYPH W TeKCTYpPHI.
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MOPOJ| ¥ TPUMECHI0 90/10BoT0 MaTepuasa, HapGoHAaTE IpecTaBIeHE Me-
KOKPHCTANIHIECKAM KaJbIHTOM H WHOT/[a UMeIT PopMbl GYHTHKOB, Ky~
PaBUMKOB M KOHKpemuii ¢ mpmmecsio cupepmra. HapGomatsl 49acTbio
NpPHHECEHE W3 MATEPHHCKHUX IOPOJ, TACTHI 20J0BOTO IPOHCXO/KIACHHA,
gacTei0 06pasoBalMch Ha MecTe B pe3yiabTaTe 3aMENIEHHA IMOJEBHX
mmnaros [153].

v Daweuozasyuasbibie (noKposHbe) CY2AUHKW TPEJCTABIAAIT Cco0oi
OTMYYeHHEI® TIHHUCTHIE OCAJKN, MaTepHa/ KOTOPHX IePeHECeH MeIKUMI
MOTOKAMH, BHITEKAION[AMH H3-1I0J] JeJHHKA H OTIATABIIUMHA MHecYaHO-
aJIeBPUTO-TIHHACTEIH MaTepHaa Ha INIOCKHX BOJOpasjelax i B IOHIKe-
HHAX penseda. ITH OTIOKEHHA MOKPHBAKT Bee paHee 06paszoBaBIIHecH
YEeTBePTHYHEIC OCA/IKH H TI03TOMY HABHIBAIOTCA IOKPOBHEIMH CYTJHH-
KaMH,

Cyrauakn mo ¢gopme 3ajerasus, CTPOEHHI, COCTABY M OKpacke Ha-
MOMUHAIOT JECC M TMOATOMY HHOTJA HaskBaTCA néccoBuampivMm. OTim-
qHeM CYTIMHKOB 0T jécca sABasgercA GOapmad TAMHMCTOCTH (TACTHIBL
< 0,01 mm coeraBaanr 53—69% mopoxsr), mpucyreTBMe MHOTAA cJad0
BBIPA;KeHHOH CIOHCTOCTH, MEHBNIAA KApPOOHATHOCTL M MOPHCTOCTH.

Da0BHOTIANMANBEBE CYTIHHKE IEPecilamBalOTCA ¢ INEeCKaMu M CO-
JepsKaT BRINYEHHA NPOCHOMKOB MEeCKa W MeJKMX BaayHInkos. Mom-
HOCTh cyramukoB Ha Pyccroit miardopme woxebmerca or 1 mo 12 M,
B CPeiHEM COCTaBJIAET 3—%4 M.

I'imancTHE MAHEPAIB CYTANHEKOB — IHAPOCIIOAA, XJIOPHT, KAOJNHNT,

. CMEIMAHHOCIOUHEe MHHEpAJEl — B OCHOBHOM ABIAITCA YHacJIeZoBaH-

HuMH, B pHCCKUX M MHHIEIBCKHX OTIO0;KeHHAX o0Hapy:keH pasdyxa-
fommit mamar [454].

« I'aunbt assioeuaabibie (peYHHX MOJMH) OTJATATCA B pyclax Mef-
JeHHO TeKYMUX peK, BIOJb HU3KHX OGeperos, BO BpeMsA IOJOBOAWI Ha
moiime (B crapmmax, GosoTax W o3epax), HA 3aTOIMIEHHBIX IPHUPEYHBIX
PaBHMHHEX IPOCTPAHCTBAX; B TOPHHIX pailoHax — B KOHycAaX BEIHOCA
PeYHEIX NOTOKOB, BIA/ABIIEX B MOPEe MM YacThI0 HA ILIOCKYIO IIPHMOP-
ckyio pasamuy [31] (em. Hm)Ke 0 MPOMIOBMATBHEIX TIWHAX). —

Tammsr saneraoT cpefd KOHTHHEHTAJbHHX IecYaHO-aJeBpHTO-TJIN-
HHUCTHIX TOJIIL MHOT/IA ¢ 'PaBHEM, peske ¢ TAJeYHAKaMHU, MPOCI0AME YT,
auranTa, Topda m morpeGeHHEIX TMOYBeHHHX ropmaontos. Mmorma mpm-
CYTCTBYIOT IIPOCJOH BYJIKAHHYECKOTO memia. B ropasix oGaacTax BMema-
OIAMH HOPOaMH ABIAITCA KOHIJIOMEPATH, TPABEJUTH, AJIEBPOJHTHI
U NeCUYaHWKH, !

(opma saseraHuA IIIWH B BUAE IPOCJI0ER, TMH30OBAAHAA, IHH30BAIHO~
miracropag, moxocosugHas. Mommuocrs Owictpo meHserea — oT 0,5 M
n measpme 70 15 m. ITporsmennocts — or 1 M mo 1 KM; BHKITHEBAHHE
CJI0eB IPOMCXOJMT B BaBHCHMOCTH OT HEPOBHOCTEHl JAHA M INEpexojioB
B JIpyrue mopojsl (MecyaHnie, aJleBPATOBHLE). ~—

Muorga BeTpedalorcs OCTATRE HASeMHOH H IIPeCHOBONHOIN (ayHBI
(Mommiocku), HAaceKOMBEX, O0JOMKM IepeoTI0KeHHO MOpcKoil (ayHBI
M3 MONCTHIAIIUX OTI0/KEHNTI.

Pactute bHBIX 0CTATKOB WHOTJA MHOTrO: OTIEUYATKH JMCTHEB XOPOMeil
COXPAHHOCTH, OCTATKH JPEBECHOIl pacTHTeNbHOCTH (IHH, CTBOJLI), Jyro-
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BHIX M GOJOTHHX pacTeHHiT, KOPHEBHIX cHCTeM, XBomieil in situ, cmopwr,
MBI BIA.

Cmuast nmeoT cephiif, sKeJTHI, KOPUIHeBET, YepHEIL (0c00eHHO B yTiIe-
HOCHBIX OTJOKeHHMAX), KPACHBI, CHHMIl M 3EIeHHI IBET pPA3JIHYHBIX
OTTEHKOB; Ha0/10/[aeTCA TAaK:;Ke IecTPOIBETHASI OKpacKa m mHOTHA Oe-
JIBI I(BeT.

I'parymomerpmueckuii cocraB pasHooOpasHuil. Berpewaores kaw
toakoormydennsie (98% ¢parmuit < 0,01 Mm), Tak ¥ mecYAHLIE M aleB-
PHTOBEIE Pa3HOCTH € IEPEX0I0M B HeCYaHNKH, aJeBPOJHTHL H IIOPOJIEL cMe-
MAHHOTO TPAaHYJIOMETPHYECKOTO COCTaBa; MHOTAA HPHUCYTCTBYIOT JIHH3HI
rpy0oro mI0X0 OKATAHHOrO IecKa (YMEPeHHO XOJOJHHIl KINMaT — IpH-
HOC MaTepwaia miasafomumu gpguEamu [235]). Tamasr mvMeoT cMeman-
HYI0 (ICaMMO-aJIeBPONIETUTOBYIO), 21€BPO-IICAMMOIEINTOBYI0, NeIUTOBYIO,
¢uTONEeIUTOBYIO (B YIMEHOCHHIX OTJIO/KEHHAX) I WHOTJA GpeRuneBH/IHYIO
CTPYKTYPHL.

I'muasr MoTyT GBITH HECIOMCTHIME M CAOMCTHIMHA. CJIOHCTOCTH TOPU30H-
TalnbHAs, HHOTAA TOHKAsd, JIeHTOYHAd, JIWH3OBHHAMA, HEIpaBHJIbHAA,
TPEePHIBUCTAA, BOJHACTO-H30THYTAHA, NATHACTAA, MEKPOBOJHUCTASA, 100~
cuarag. IIpn G0JBIIOM KOIMIECTBE MPOCIOIIKOB PACTHTEIBLHEIX O0CTATKOB,
JIAH30YEK BHTPEHA TJIHMHH NMEPeXoAAT B YIIHCTHE TOHKOCIOMCTHIE pPas-
HocTu. IIpmCyTeTBYIOT TEHCTYpHI ¢B3MYYHBAHUAY, OMOJ3AHUA, (OILILIBA-
HAS» ¢ NPUIyJAABRIME pucyakamu [55], maccusmas ommopoxmas [25].
OcofeHHO JETATBHO H3YUeHA CJIOHMCTOCTH AJIIOBHATBHEIX M APYTHX (a-
OUANBHHEX THOOB TJIHHMCTHX TMOpox yriaeHocHmX toum [159]. Husa Bume-
IMAOMIUX MecTaHBX MOPOJ XapPAKTePHA KOCAA CJIOMCTOCTH PEYHOTO «pPyC-
JIOBOTO» THIIA.

OrpenpHOCTh KOMKOBATAsg, KycKoBaf, miaurdarad (gacro Omarogaps
NPUCYTCTBUIO TOHKUX IIPOCI0EB pacTuTeJbHoTo MaTepuaia). Mamom raan-
KWif, 111epOX0BaTHIl, NHOT/Ia PAKOBHCTHIIL,

MusepaJpHEIL COCTAB IIHH 3aBHCHT OT THHA BHBETPHBAHUA B 0061acTH
CHOCA, COCTABA PABMHEBAEMEIX MOPOJ M KIMMATHIECKHX ycxoBmit. I'mm-
HHECTHIe MHHEDAJHE HMEIOT B OCHOBHOM YHACJETOBAHHBIA XapakTep W 4a-
CTHI0 mM3MeHeHEH: Habmogaercsa merpajgamua MmHepasos.” [[peoGramaror
KAOJMHHHT, PASHHI 10 CTPYKTYPHEIM 0COGGHHOCTAM B 3aBHCHMOCTH OT
VCJOBHMIL TepeHoca, M THAPOCIIONA JlerpaupoBaHHaSA; Peske IPHCYTCTRYeT
moETMopuIToEnT. ['pum [49] pomyckaer HeGoapmylo maxbHEHmYIo
JIeTPajlaliii0 B PEYHOIl BoJe TJIMHHCTHIX MHHEDAJIOB TOYB, HePeHOCHMEIX
peKaMm,— CII0J, THAPOCIION, KaoauauTa, MoETMOpuanornTa. M. I'. {an-
gegro u A. fl. Xaryunesa [102] snepssie onncann riayKoHHT KaKk HOBO-
o0pa3oBaHHe B 30HE BHBETPHBAHAA MECUYAHO-TIMHACTHIX MOHMEHHBIX OTI0-
sKeHHIl; HO YCJOBHA ero HAX0HAeHAA 0MHCAHE HEIOCTATOTHO TETKO.

Honxkpenun He xapakTepHS! IS TJIHMH PEYHHX 0TiI0xkeHni. B peunnix
rJAMHAX pPacHpOCTPaHEHH ayTHreHanie rugpookmciant Fe uw Mn (umOrpa
B BHJIe KOHKpeCmii Oyporo j;kelesHsaKa); MOKeT MpHCYTCTBOBATH TMHPHUT
(Maprasur), 006pasoBapmIMiica M0 PACTATEIbHEIM 0CTATKAM, HHOT/IA Kalb-
IIAT, CHAEPHT W AyTHreHHOEe TJIMHUCTOE BEIecTBO.

OcofGeHHOCTH PaHHEr0 JAUATEHe3a COBPEMEHHHIX AJMI0BHAILHBIX 0CA[-
KOB peK rymmamoro kammara ommcasm A. A. Jlasapenko [179].
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\ I aunn npoalosuaabible ABIAIOTCA OTJIOKEHHAMH MYTHBIX BOJI 3a-

cTORHOM ¢aruu JOJMMH KPYIHHX IOCTOAHHEX PeK MM BPeMEHHBIX BOJIO-
10K0B.” ['IMHL — OIHM W3 KOMIIOHEHTOB KOMINIEKCA IIPOJIOBHAIBHBIX
0CaKOB, BOSHHKAIOINMX y IOJHOKHI CKJOHOB B BHjIe KOHYCOB BEIHOCA
Ha TMOBEPXHOCTH NPErOPHLIX PABHUH, B MEKTOPHLIX JIeIpecCUsX, B Kpa-
eBBIX YacTAX J0nuH, ONM3 yCTHEB Py4YbeB M JIOIOB, 4 TAKHKe B CYXHX
(mazemumix wim cyGaspaasmnx) measrax [103].

Tanns (cyranakm) o6pasyioTesa moce cliaja Boj BO BpeMEHHBIX JIy Ka X
B yrayOJeHHAX pycia peK MM B MEJNKOBOJHLIX 03epaX, UpejirOPHOIl pas-
HUHE M jlocTaraior momuocta 1 M,

O6aoMounsie MOPOAH (KOHIJIOMEpPATH, TAJeYHHKH, MECKH) COAep:KaT
H3MEHINBOE KOJHMYeCTBO IVIHHHCTOTO MATepHaia, pacIpefesieHHe KOTO-
poro B TOJIE IPOJIOBHA CHOCOOCTBYET BOSHHKHOBEHHIO CJIOHCTOCTH
B peayJibTaTe 4epeIoBaHUA IIPOCIOEB, CJI0EB, B PABHOM CTENeHH «3ariim-
HEeHHEIX),

Iponosuit urpaer 6OJABUIYI0 POJIL B CTPOCHMH YeTBEPTUIHHIX OTJIO-
sKeHmit, ocobenno B apwaanx obracrax CCCP.

ITo mamawmm E. II. Bpy#ac ([31] u yerHoe coobmenne), B IPOJIIOBHATD-
HBIX OTJIOMKEHHAX I0PCKOil yriaenocuoit Toamu @Depramkl IJIHHHE Takke
3aJeTalT cpeju rpybo06I0MOTHEIX, HECOPTHPOBAHHLIX OCAJTKOB — AJIeB-
POINTOB, MECUAHWKOB, KOHTJIOMeparoB, Opekumii ma OOJIOMKOB WIOPOT,
OKDY:/RAIOMUX JIEIMPecCHi0 ¢ KOHycaMu BEIHOca. VHorga mpuCyTCTBYIOT
DPOCIOH BYJIKAHHYECKOTO MeNJa WIH HEBHJEp;KaHHBIE IPOCJIOH YIJIA.
4 I'mmasl 3ajeramoTr B opMe JIHH3, IPOCJOEB, HHOTJA B BHJE KIUHBLEB.
Momuocrs — or goaeit mo 10 M n GoJee; TPOTAMKEHHOCTH — JECATKH,
cotHH MeTpoB H Ooxpmre, HOHTAKTH ¢ BMEIAIOIMME IIOPOJAMH De3Kue,
HHOTJIA HEPOBHHE, ¢ BHEJAPEHHWEM IJMHUCTOrO0 MaTepHaia B APyrme Imo-
pOjibl, PerKe MOCTeNeHHke, MHOT/Ia IPUCYTCTBYIOT €MHUTHEE PaCTHTe b
HEIE OCTATKM, ODBIUHO INIOXO¥ COXPAHHOCTH, IJIABHHIM 00pAa30M OCTATKE
KOPHEBEIX CHCTEM H HepeoTI0/KeHHEe OCTATKH HaseMHOH (ayHBI, B TOM
UHCIe W MICKOIMHTAIONINX.

B oxpacke ramm apupHbX o0:jacteil mpeoGmagaioT CBETJBIE TOHA;
IBET 3KeJTO-CePLlil 10 KpacHOro; MHOTJA IMImHE mecrpousernbie. Imman
TyMHIHKX o0JacTeil MMeIOT PA3HEIX OTTEHKOB Cepyio, 0 YepHOIl, 3elIeHo-
BATO-CEPYI0, MHOT/A GEXyI0 OKPACKY. -

B ramsax wmabmogaiores OecnopsAmovYHOE pacipefieleHHe HacTHIL
MHHEDPAJOB PA3HHIX PASMEPOB ¥ BKJIOUEHHA NPOCIoes rpybo0610MOTHOTO
Marepuajia. XapakTepHA HCKIOYNTEIBHO II0XAA COPTHPOBKA MaTePHAJIA;
HHOT/Ia MHOTO me6HA n rajapku. PasMepsl 00IOMKOB CHIBHO KOJIE6II0TCA
B mpepenax e¢xaos, gocturag 0,2—0,3 M. OOGIOMKH H KYCKH MECTHEIX
MOPOJ, ¥ IPUHECEHHBIX ‘¢ OKPY;KAIONMX BO3BHIIEHHOCTEH HEORATAHHI,

ITpeoGrazaloT TIMHENCTEE HOPO/ILI CMEIIAHHOTO TPAHYIOMETPHIECKOTO
cOoCTaBA (¢XIMAOIUTED WIH (MYCOPHBIE) IJIMHK), CTPYKTYPA ICAMMO-aJIeB-
POIEIUTOBAS, peske aleBPONENNTOBas U ICAMMOIETUTOBAA.

TexcTypa NpoMOBHAJIBHHEIX TIJMH Gecmopsajgounas, HHOT[A HaliI0-
JlaeTcA HempaBHIbHAA Tpydasi CJIOMCTOCTH, CBA3AHHAA ¢ HepeaoBaHIeM
IIIMHACTOTO H TPy6o00J0MOYHOTO MaTepmala, WIH HEACHAA CJI0H-
CTOCTh.
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OTpensHOCTE HeNpaBWABHO-yIVIOBaTafg, rpyboxkyckosas, Hamom ne-
poBHEIL, TpyGosepHUCTEIL.

MurepanbHEEIl cocTaB 0GJIOMOYHOTO MarepmalZa 3aBHCHAT OT COCTaBa
mopos o6JacTH cHOCA.

CocraB INIMHECTOTO BEIECTBA B OCHOBHOM YHACTe0BAHHLI; HAGM0-
JAeTCA TaKKe Herpajialus CIIOANCTHX MEHEPAJOB H WHOTa HOBOOOGpaso-
BAHUSA B CTAJHIO [Ha- M Kararemesa. I'IMHUCTHE MEHEPAJIH CXOIHH TI0
COCTaBY € TAMHHCTHIMYM MHHEDAJIAMHI H0YB, KOP BHIBETPHBAHMA W 0CAZ0Y-
HEIX mOpoj OacceifHa MUTAHAMA, a TaK/MKe ABIAIICA MPOAYRTOM Jpodie-
HIA ¥ HCTHPAHUA CJHIOUCTHX MHHEPANOB IOPOJ obmactu cHoca., BB pas-
HEIX TIPOTIOBHAJBHLIX OTJIOKEHWAX YCTAHOBJEHBI THAPOCTIONA, KAOJIH-
HHUT, XJODPHT, BEPMUKYIHT 1 MoHTMopmwiaomut. Ilocaemmme MuHepassnt
XapaKTepHE JJIA IJIMH 3aCYNITHBOT0 KINMAaTa 1 IIPOAYKTOB npeolpasosa-
HUA TEIIOBOT0 MaTepuala.

W3 ayrmresmsix mMumHEpaaoB Ham(olee YacTO NPHCYTCTBYIOT THAPO-

OKHCJIH jRene3a. B cyxux o6nacTaxX HpoaOBHAIBHEE OTI0KEHUSA COMep-
JRAT KAJBIUT I MHOTAA THIC; B PYMHAHLIX obJacTax ramasl Geckapborar-
HBle T HE COJiepsKAT THIICA.
S Launwt npecrosodmble 0zep ABIAINTCA OTI0ARKEHUAMHE IPOTOYHEIX BOJIO0-
€MOB PasHOTO pasMepa ¥ IIyOWHE B 001aCTAX PA3BHTHA ALIIOBHAIBHEIX
NeCYAHO-TINHUCTHIX 0CAfKOB. B mpuMOpcKuX paBHHHAX O3epHBIE TJIMHHL
MOTYT BXOJHTH B KOMILIEKC I€TBTOBHX W NPHOPE;RHO-MODPCKHX OTJIOKEe-
anii. HaGmaogaercsa OGsicrpas dganmambHad M3MEHYHBOCTH TJIMH — Iepe-
XO/ibl B TMECYAHHCTHIE® PASHOCTH, AJeBPHTH, MECKH, MEPTeIH, TJIMHHCTHE
TOPOJEI, YTV, JHTHATH, OOKCHTOBHE IOPOJ, OTHEYIODHBIE TJIHHEL.
Moryr mpmcyTcTBOBATH HMPOCJOH BYJIKAHOTEHHOIO Marepmalia. =

B meckax m mecYaHHMKAaX, BMEIAIOMUX INIMHUCTHE IOPOJL, HEPeIKo
HaOI0aI0TeA CITOMCTOCTH: TOPU30HTANBHAA, BCe HOPMEL KOCOBOJHMCTOI,
pasiuIHEX paAbeil BOJHEHHA.

Dopma sameraHusA IIMH JIWHIOBWJIHAA, IIACTOBAA, MHOLJA IOJIOCO-
BHHAA (B BaTOIIEHHHIX JOJIWHAX JPeBHHX pek), KapMmanooOpasHas;
mHOT/la HaOII0fAaTCA yC/I0KHEHHHE (OPME ¢ BOSHHKHOBEHHEM pasfy-
BOB U Iepe;KuMoB cjoes. MoiqaoeTs [0 AecATkoB MeTpoB. I'mmasr ozep-
Hble MMeT 0OJBITYI0 INION(A[b PACHPOCTPAHEHMS, YeM pedYHbIe IJIMHEI:
OHA JIOCTHTAeT MHOTMX KBaJpPATHHX KHJOMETPOR.

(Dayra mpecnoBojHAA U HaszeMHAA Berpedaercsa pepko. CoxpaHHOCTH
pasmmunaas. Meorma mabmiomaerca GegmocTs BHA0B. Berpewalores orme-
JaTKH pH0, HHOTAA ciejs nmoasannsa depseii. Mayma Gosee TacTo mpucyT-
CTBYeT B CONYTCTBYIOMUX AJTEBPHTOBEIX HOPOJAX.

PacrnrensHse ocraTku Hepegko HAGMIORAOTCA B 3HAUMTEIBHOM KOJIH-
YecTBe I 110 IVIOCKOCTAM HACJ0SHHSA, 0CO0EHHO B TOHKOMCIEPCHBIX TJIH-
HaX (2 TaKyKe B COIMYTCTBYIIHUX aJAeBPOJUTAX M MEIKO3EPHUCTHX Iecda-
HIKaX), HePegKo XOpoleil cOXpaHHOCTH (JAMCTHA, Bailil NAaNOPOTHHKOB,
cre61eBoil MaTepuals, KOPHM PACTEHMIl, CHOPH ¥ ILLILIA, BOTOPOCTH).
Kpome roro, npucyreTByior ToHKoqHenepcHAA 00yTIeHHAA PacTHTeIbHAA
Kpomika, NIk ¥ o0goMKn (ro3eHa u jipeBecHHEl. B mpecHOBOgHO-03€D-
HHIX TIAHAX 9acTo Habuiofaerca BhcoKoe coiepskanne Cop, B COYCTAHAR
¢ HU3KMM cofep:kanumeMm mmpura [305].
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I[per ramm passooGpasmuii: oT Gesoro o0 4epHoro, ApKme IBeTa
BCTpeYaoTeA pejiko. I'mapocaiofucTsie IIMHE HHOT/A HMEIOT Foay00oBaATO-
NN 3eJeH0BaTO-cepuiii 1Ber. Pejke rimEpl KpacHLE WIH IECTPOIBETHHIE,
Oxpacka ramH B 3HAYATENbHON CTENEHN BaBHCHT OT COJEp;KaHHA Cope
u Gopm skele3a; KPacHOIBETHEE OTTEHKH BOBHHKAIOT HPH COJep/KAHHE
Copr Merbme 0,3% u npn HaJIHIER 0CTATOMHHIX THAPOTETHTA WM reMaTHTA
WM uX HOBoOOpasoBaHMil mpu fAmareHese. B rammax cepomperasix (B co-
YeTaHun ¢ sejenoi okpackoii) Cgp. Goasme 0,3%.

['panysomerpuueckmii cocras raun menocroanen. Habnioaores ogro-
POHKHIE TOHKOHCHepcHEe (necuanoil ppaxnmn ve Goasime 0,4% ), anespu-
TOBBIE W IECTAHEE PASHOCTH TIHH,

CrpyKTypa riinH Takske 09eHb PasHooOpasHa: IMCAMMO-aJeBpPOIenTo-
Bad M IeJHTOBas; WHOTAA HalaopanTes KoLroMopdHas (ogmopogmas,
XTONLeBUHASA, 00JUTO-IIJIUTOBAA, CTPylidaTasa), BOJOKHHCTAMA, CIIyTaAH-
HOBOJIOKHHCTAHA, YemyiuaTas, rejqesmgaasd, OpeRIneBUIHAS U CMENIaHHAS
CTPYKTYPHL, a TaKke (UTONeJHTOBAS Y TVIMH ¢ IPHMECHI0 TOHKOTUCIIEPC-
HOT'O OPraHMYecKOoTo BemecTBa M (opPMEeHHEIX 00yTIeHHAIX U rejedumumpo-
BAHHEIX PACTHTEIBHBIX OCTATKOB,

Texkerypa INIHH 9ACTO CIOMCTAA — TOHKOTOPHUBOHTAJLHASA, HMHOIJA
MHKDOTOPH30HTAJBHOCIONCTasA WIM JeHTounad. Hpome toro, Berpe-
4aeTcA BOJXHUCTAA WJIW JHH30BUAHAA CJIOMCTOCTH. CJIOMCTOCTH YacTO
MOJYePKUBACTCA HAJIMIHEM IO IIOCKOCTAM HACHOCHHA PACTHTIENBHOTO
JeTPHTA WAM YrOJbHOH WhIH. ['JIMHEL MOTYT GHITH TAK/Ke HECIOMCTHIMEI
M MaCCHBHEIMU.

Hpome mepedmciaeHHHIX TEKCTYpP BCTPEHAIOTCA IMOPHCTAA (CyXapHBIe
TAMHB), CIUBHAA (¢KpeMHEBKN»), uemyidaras; wuHOTAA HAOM0IA0TCA
CJeBI JIO/eBEIX Kallesib, TPajia, TPEI[UHBI H MHOTOYTOJLHHKHA BEICH-
xauuA. TpemuHE BHCHIXAHHA MOTYT OHITh 3AaMOMHEHH MHHEDAJbHBIMI
HOBOOOpA30BAHUAMIE.

v/ OtpenbHOCTH KOMKOBATAfA, KyckoBas, miamruaras. Msmom raagkmii,
INePOXOBATEHIl, 36PHMCTHIN, PAKOBHCTHIL. -

I'nuameTsie MEHEPAJB! 03ePHBIX TINH BJIAKHOTO KINMATA PasHoob-
pasen. BerpedeHEl mpejicraBHMTeNIM BCeX MHHEpAlNbHBEIX TPYIMO, KpoMme
CemmoJanTa W majsropekura. Her TOYHBIX JaHHBIX O DPHCYTCTBHH CMe-
MaHHOCJIOMHKX MHUHEpPaJaoB. HA0AMHAT M IEAPOCI0AA OOBITHO HIPAKT
npeodiajgaony poab, HaolWmHAT HMeeT TeppUIeHHOE M AYTHTeHHOE
npomcxo;knenne, ocobenno B GacceifHax ¢ o0maImeM OpPraEAYIECKOrO
Bemiectsa. Berpedens: pasHoBupgmocrn kaoxmmuta [, [1, IV—IX rpyun
(cm. puc. 2). YacTHIH KaoAMHWTA HHOIZIA MMEIOT XOPONIO OrpPaHEHHYIO
rekcaroHaJapayi ¢opmy. OOmime Kaoamauta — CJEJCTBHE [yMH/(-
HOTO KiamMaTta, XJI0pHTHI OOBITHO OTHOCATCA K JIENTOXJIOPHTAM.

Ayrurennse HETIMHUCTHE MHHEPAJIH TIIMH NPeICTABICHE THEPOOKHC-
JlaMu jKeJesa, cyabpuuaMu (IHpuT, MapKkasuT), KapOoHaTaMu (CHIEPHT),
MHOTJA IPACYTCTBYIOT CBOGOXHEIE THApPATH IJIMHO3eMa, BHBHAHAT, Xal-
{Ee/I0OHOBHEIE M KPEMHUCTO-KapGOHATHEE BRIOUeHNA. ['HAPOOKHCBI s1esesa
HHOTA 00pasyioT 3aJe;KH KEIe3HHX pPyII.

Cpenu paccesHHBIX KapOoHATOB B TIAMHAX CHIEPHUT Ipeodiaafaer HaJT
KaJBIUTOM, KOTOPHIl Yallle KOHIEHTPHPYETCA B CONYTCTBYIONMX MeCKaX.
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Cocras Kap6OHATHEIX KOHKPEI(HIl 9acTO COOTBETCTBYET COCTABY pacCesH-
aeix KapGomaron [305].

I'aunw 6oromubie (wau caabonpomounslr 03ep) HECKOABKO OTAHIAIOTCH
OT PJIMH IPOTOYHEIX 03ep. J[JIf HIX XapaKTepHE claeyomue 0coOeHHOCTH:
0YeHb BHICOKOE COJIepIKaHNe PacTHTEeJBHHIX OCTATKOB (cTebim, JMCTHA,
KODHHM, WHJIBIA, CIOPHI), WHOTAA CO3JAMIHX TOHKOJNCTOBATYO TeK-
cTYpY mOpojsl; BricOKoe coptepsxamme C,,. B paccesnnoit gopme, ompese-
JAOMEro YepHblii 1 TeMHO-cephiil [BeT rauH; pacupepenenue Cop, B TOIIE
00JOTHEIX TJIMH YTJEHOCHBIX OTIOKEeHMil mecrpoe, ==

Teppurennsiit MaTepuas Xopomo copruposad. I'IHHBI (7 apruJlInThH)
00OBIYHO TOHKOJMCIEPCHBIC, Pejke AJEeBPUTHCTHIC, HEPEIKO YIJHCTHE,
HHOI/IA Ha0J101a10TCA BePTHKAIbHBIE XOJIbl, TOX0/KHE HA CJeIbl IOJHH-
MaBIIUXCSH BBEPX IY3HIPHKOB rasa, W cjefsl KopHeil pacrenuil. [Ipeobra-
JIQIONHI BT TeMHO-Ce LI, YePHEIl, YePHO-KOPHYHEBEI, HHOI/A ¢ 3ele-
HBIM OTTEHKOM.

I'muan B 60NBIIHHCTBE CIYyYaeB COCTOAT U3 TOHKOJUCIEPCHOTO KaO0JIM-
HHUTOBOTO BemecTBa. HaoIWHUT MMeeT TeppureHHOEe W ayTHIeHHOE IpPOHc-
xossnenne u crpyrrypy IV, V, VIII u [X rpynn. Hpome raoammmra
MOT'YT HPHCYTCTBOBATH THAPOCTIONA M MHOTMA JIEITOXJIOPHTHI.

ObGnane ryMHHOBHIX COEAMHEHUI crmocobeTByeT HOB0OOOpA30BaHMAM
KAa0JHHHTA, KOTODHI BMecTe ¢ HPHHECEHHBIM KAaOJMHUTOM HBJIAETCA
OTHUM U3 TJaBHLIX MUHEPAJ0B GOJOTHHX I'NIHH, 0COOEHHO B yTICHOCHHIX
OTIOREeHIAX. -

B romkouenryiiuaToii 0cHOBHOI KaOIMHHTOBOH Macce HEPEIKO BeCTpe-
gajorest 6oJiee KPymHBIE XOPOUIO OKPUCTANIM30BAHHLIEC (HMHOT/A BepMu-
RYJIHTONO00HEE) IUIACTUHKH KaoJWHHTA, 4 TAK/Ke H30MEeTpHYHEE H
BIINTICOU/IaJIbHbe GECIBETHRIE YIACTRHE YUCTOI0 MEJKOKPUCTALIHIECKOTO
KaoJuHUTa. KaoJnmHNT KPHCTANIH30BANCA N3 PACTBOPOB, BOBHHKIIHX
B peayabTaTe pasio;KeHNA TEePPUreHHEIX MUHEPAJOB W MHEHEpaJbHOR
YaCTH PACTHTEJBHEIX OCTATKOB B ycaosusax topdsuuix Box [276]. Ayrn-

TEeHHBIE MUHEPAJBl — CHJIEPHT, THPHT (MapKasuT), pedie BHBHAHUT.

! Canponeaeevie eaumnst oGpasyoTcs B 03epHO-00JOTHBIX, & TaKKe
JaryHHBIX YCJIOBHAX C PAa3HOM CTEeNeHBIO COJEHOCTH M IOJBH/KHOCTH BOJ
H pejKe B MOPCKUX YCJOBHAX ¢ HOPMAJIbHOI COJIGHOCTHIO, CY/A MO 0CTAT-
KaM 3akaio9enHoil B Hux gayusl. Mexopupy MaTepualioM ABIAIOTCA HE3-
1Me pacTeHNA (BOOPOCN), CIHOPH, WHIIbIA, MEJKHe OPTaHH3ME U [{0H-
Heiil wi” Hakomienne opraEmYeckoro M HEOPTAHHYECKOTO MaTepualia
CampoIeuToB MIPONCXOIUT B BOCCTAHOBHTEJLHOH cpefe OTHOCUTENBHO
34CTOHHBIX BOJIOEMOB ¢ HEJOCTATOYHLIM IIPUTOKOM KHCI0POJA WIH NOUTH
TOJIHBIM OTCYTCTBHEM €ro.

Buematonumu o10/KeHEAME ABIAOTCA TECYAHO-TINHACTHE TOJUH,
nHOrla yraesocHeie. Canmpomernepsie TJINHEL HEPEJKO COIPOBOJRAAIOT
TYMyCOBEI® YIJIM WM OTHEYHODHBI® TJIHHEI,

H. M. Crpaxos [302] cpemm ocagkos, oGoraljeHHEIX OpraHHYECKHM
BEIECTBOM, PACHPOCTPAHEHHEIX B COBPEMEHHEIX MODAX M 03epax Majoi
MUHEPaJu3aliH, BHJIeJACT Wbl TIHHACTHE ciaado camponenesse (¢ 10—
30% o. 8.), canpomeneso-ramancteie (50—70% o. B.); upm Goxbmem
COJIEP/RAHHT OPraHHYECKOTO BEIECTBA 0CAJAKH OTHOCATCA K CAalPOIeisaM.
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ITo Mepe ymelmueHHA B0JBHOCTH CATIPOTEJIEBHE TIHHE HEPEKO MMEPexo-
par B ropioune cranne. H. B, Koppa [155] cuntaer, uro campomenennie
TJRHE AMEI0T 30JbLHOCTEL 10 85% .

Camponenaessié TIMHE WMEIOT TeMHO-Cephlii (MHOTAA ¢ hOpH‘IHEBH\I
OTTeHKOM) MJH YepHbiil nper. Texerypa 9acTo MukpocaomeTas, Oraenn-
HOCTh TOHKOINIMTHYATAHA, IHTYATO-yemyligaTasg WIH JHCTOBATAS.

Camponejessie TJIHHB YITIEHOCHBIX OTJI0KEHHH COJIeP:KAT MHOTO MeJ-
KOJIpo0JIeHOTO PACTHTEJBHOTO JETPUTA, WHOTJA - reJedHIupoBasHOTO,
JIeRAIEero MO HACTOEHMIO TMOPOJEI MJIH HEOpHeHTHpoBaHHO. YacTo mpu-
CYTCTBYIOT MAKPO- M MUKPOCHOPH M KOJOHWUM BOJOPOCIeii, paccesHHbe
B TOHKOJUCHEPCHOIl TIHHUCTO-OPTAHOTEHHOI MAcce IMOPOJIH.

Camponesesbie TJHHBL COJEP/KAT WHOTJA B 3aMETHOM KOJHYECTBe
MEIKYI0 CJIIONY, AJeBPHTOBEE W IecYaHHEe B3epHAa KBapla, MIOJeBOro
1IIaTa M AKIECCOPHBIX MHHEPAJOB. —

AyTHTeHHEIe MUHEPAJLl TPeJACTABICHH CYIb(uIaMu ;Kejesa, THIPO-
ORMCJIaMIE jKelle3a, CHIePAUTOM, KalIbIHTOM, THICOM, (ocdaramu, TiIayKo-
HHUTOM; KOJJIOMOPQHLIX BEHIIEJIEHWI TJINHHCTOTO BEMIECTBA IWOYTH HET.

Muorga npueyrerByorT 0CTATKE MHKPO- M MAKPOPAYHBI, CIOMKEHHLIC
KaJbIATOM, XuUTHHOM (?) 1 eguHHYHO (ochaTaMu — PAKOBHHLL JHHTYI,
meIenunos, OuTagd pPaKyma ¢ W3BECTKOBHCTHIM CKEJETOM, aHTpa-
KOBHJILL.

JlanHNX 0 TAMHECTHIX MHHEPAJIaX CANPOIENEBHX TJIMH MAaJo.

B campomesesnix ramHax HmKHer0 kapOoHa samajmmoii wacti Iloj-
MOCKOBHOTO DacceilHa yeTaHOBIEHH KAOJMHNT, THAPOCTIONA, MOHTMOPHII-
JOHMT W cMemanHocaoiubit Muuepanx I'M (10—15 mg) [49]. Kaoaunnt
XapakTepeH A BOJOEMOB ¢ MEHee MO{BU/KEBIMA BOJlaMI 1 KMCJION cpejloil,
MOHTMODPIJIIIOHAT 00pasyercs B MOPCKUX INEJOUYHEIX, COJEHBIX BOJAX.

H campomenessiM rIHHAM OTHOCATCS YePHEE CYXapHBIE KaOTHHHTO-

Bhie TiuHE HuykHero KapGoma IlogmockosHOTO Gacceiima.
- Oasepro-aednurogtie omaosxcenus (aewmounsie zauwns) GoOpMAPYIOTCA
y kpas Jegauka. [lpu tasganm apna BerHOCHMSIH rpyGniit MaTepuax oOpa-
B0BHIBAJ JIE[HHKOBYIO ejdbTy (KOHYC BBHIHOCA) KPYIMHO3EPHHCTHIX ¢urio-
BHOTJANUANLHLIX OTI0KeHNT; (oJiee TOHKHWI MaTepHan MepPeHOCHICH
JanpIe OT Kpas JeJHIKA M OTJArajJcsa B 03epe B BHJE JeHTOYHBIX TJIHH,
cymeceil m meckos. PacmpejereHne ITeHTOYHHIX TJIHH B IIPOCTPaHCTBE
TECHO CBA3AHO C pacIpejielleHHeM BIAJHH B TOYETBEPTHYHOM peabede.
JIeHTOYHEE TJIHHE BaJ€Tal0T CPeIH MOPEHHBIX H (IIOBHOTIANAAILHBIX
OTI0/KeHHH.

JleHTOUHKE TJIMHLL 10 YCIOBUAM 3aJeTaHNUA JeJATCA HA MEKMODCHHEIE
® HagMmopenuse, [IporaskenrocTs ramanCTHX JdeHT gocturaer 50—100 kM
(mo Jle Teepy). Ilo mepe oTerymaHmA JeHEKA MPOKCHMAJbHBIL Kpaii
KaskI0il HOBON JEHTHI, CJEAYA 3a OTCTYNAIONIEM JIE[HUKOM, HECKOIbKO
nepexpLBaeT MpeasIyInuil, BeJecTBHe Yero ofpasyercA UepemnTdaroe
pacnosiokerne aeat rami [108]. MommocTh JTeHTOMHKIX THH AOCTHrAET
HECKONBKUX JIECATKOB METPOB.

Ocratku Paynsl HE XapaKTepHB A1 JeHTOYHHX rauH. MRoraa Berpe-
Yal0TCA KOCTH IIPECHOBOJHEIX P06, OCTATKH MOJAPHOI PACTHTENBHOCTH,
KpeMHeBse cmuKy/sl Ty6oK. [TBIbIa B JEHTOYHHX TIKHAX MOKET OHTH
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OJIHOBpPEeMeHHOli ¢ obpasoBammeM ocajka IVIMH WIH [EPeOTI0KeHHOK
u3 Oojee paHHUX OTIOMKeHWII,

~ JleATouHBIE IVIMHBI — CE30HHBIE OCAKM, 3UMHME CJIOM HMEIOT TeMHO-
Cepuiil, CepoBaTO-KOPHIHEBHIl (IIOKOJAMHO-KOPUYHEBE) WJIH Toidy6o-
BaTO-CEPHIH 1BeT, JeTHHE cjaou Goxee ceeTio okpamenasie. OKpacka JeH-
TOYHBIX TJIHH YaCTO CBA3aHA ¢ BIMSHHEM COCTABA MOJACTHIAIONINX HOPOJ.
JlenTounas cIOMCTOCTh TJIHH CBA3aHA ¢ CE30HHKM HW3MEHEHHEM OCAaJKO-
HAKOIVIEHNA W MOKeT OHITh OTYETAMBOM (AMATAKTOROI) M HesAcHOI (cHM-
MHKTOBOII), :

\, JleTHHe 1 3UMHEE CJI0M PE3KO OTAMYAIOTCA U 0 IPAHYIOMETPHICCKOMY
cocTaBy."B 7eTHee BpeMA BO BpeMs TAAHUA JEJHHKA B 03ePO IPHHOCHICH
1 0Ca/AazCca TIaBHRM 06pPasoM cpaBHATENbHO Gojiee KPYIHO3€PHUCTHIE
MaTepual, BOSHWUKAJ aJeBPHUTOBHIl cioii. B auMuee Bpema mpunoc 06510~
MOYHOTO MaTepuaja Mperpamiaics; MoITOMY 0 OCasKIeHNe TANHHCTHIX
9aCTHIl, KOTOPbIE B JIETHEE BpeMA HaXOANINCH BO B3BEIIEHHOM COCTOAHIA
H He yclleBalm ocefjaTh. Takoe eTpOeHHE JIEHTOUYHBIX TJIHH INO3BOJAET
HCI0JbL30BATh HX B KAaYecTBe KPUTEPHA IPH TEOXPOHOJOTHH YeTBepThi-
HEIX OTJIOHeHUI,

ITo rparymoMerpuueckoMy cocTaBy Me;KMOPEHHEE JTeHTOUHBIE DJIMHEL
xXapakrepusyiorca Golee rpyOmM IpaHYJIOMETPHYECKHM COCTABOM, UYeM
HAJIMOPEHHbIe, HE IMOKPHIBABINNECA MOPEHOI.

CTpyKTypa IJIHH meauToBasg, AJEBPOIETHTOBAS W IETHTOATeBPUTO-
Bag. DopMupoBaAHNE JEHTOYHHIX TIHH IPOMCXO/MI0 HA riIyOuHe HE Me-
pee 20—30 M. B Gonee MeTKOBOZHEIX dacTAX o3epa (OPMHPOBAIUCH
CynecH I MeJKO3epHUCTHE MecKH, KOTOPHe TakKe MMeWT JIeHTOTHYIO
TEKCTYPY.

I'pammma Meskqy 3UMHMM W JETHMM CIOAMH OJHOIl TOXMYHOIN JIeHTH
HesicHaA, HabualogaeTcs mocTemeHHLI mepexon. 'paHuia Me;sy JeTHHM
¢JI0eM OJIHOMT TOANTHOM JeHTH W HU/RHEM 3HMHNM CJ0eM JpYToil rouTHoil
JenTH peskad. Ilo xapakTepy CHOHCTOCTH JIEHTOUHEIE TJIMHBI  MOKHO
paspenuts Ha Tpu Thma [214]:

1) moutn caomcrme;

2) OTHETIUBO-CJIOMCTHIE ¢ HEMOCTOAHHON MOIIHOCTHIO B TOPH3OHTANIE-
HOM HANPaBJIeHHW WJIN ¢ JTUH30BUJHKEIM XApPAKTEPOM JIETHHX CJI0EB JIEHT;

3) NpaBMJABHO-CJOMCTHIE ¢ JOBOJBHO NMPABWIBHON 1O MPOCTHPAHUIO
cpejiHedl ToamuHOi JeHT B 5—12 cMm.

B nentounnix ramEax MoryT Haba0athcA HeKoTopue dopmu aedop-
Malnii — ckJajkn, OpeRYNnm CMATHS, HepeMeNleHne cjJoes | T. 1., BCIe-
CTBHEe OMOJ3HEBHIX mpoieccoB [354], a Taxke B pesyabTaTe JaBIeHWA
NMepPeKPHBAOIUX MOPEHHLIX OTI0eHuil. B JTeHTOYHHX IJHHAX MOJKET
HA0JMI0IaThesl KPymHOCETYATAd W TOPUBOHTAIbHO-CETIATAA KPHOTEHHAA
TEKCTYpPa SIUTEeHeTHYECKOT0 MPOMCXOKIEHAA (BRIOUYEHNA JIb/la Pasind-
HOil hopMmbl, Hampumep B paiiome Amammps) [137]

B aneBpuroBoil 4aCTH JEHTOTHEIX CIOEB BCTPEYAlOTCA KPOME MHHEpa-
J0B TAMKEN0il GPaKIHN BHBETPeIkIe arperaThl MUHEPAJIOR, CIIIOIL, Kapho-
HATH, KBapl, mosesoii mmar, Cocta M cojiep/KaHne KapOloHATOB B JIeH-

TOYHBIX TJIMHAX B 3HAYHTEJLHON CTeleHHU 3aBHCAT OT COCTaBa IMOJCTHIA-
I0IHX TIOPOJI.

212



"n
B
|
|
|
3
|
E
|
|
i
‘

[FTTRaETT

HapGonatsl mpHCYTCTBYIOT B BHJE PACCESHHBIX 3ePeH M KOHKpPEI(Hil,
Pacnpepenenne ayrureamoro CaCO,; B JEHTOYHBIX IJIMHAX MOKeT OBITH
HEepaBHOMEPHHIM KaK HA pasjamvHOil rIy0mHe B mpejejax cJI0eB, Tak U M0
ppaxmuam. Copepanue CaCO, B JeTHHX CJO0AX BHIINE, YEM B 3UMHHX,

lmupdcrana Gpakiusa NeHTOTHBIX 03€PHO-JETHHKOBHX INIMH B OCHOB-
HOM COCTOHT M3 TH/IPOCJIOABI; KPOME TOr0, IPHCYTCTBYIOT XJIOPHT, BEPMH-
KyJHT H CMeIIAHHOCJOHHHE BHAL. DBoaMoskHA IIpUMeCh KaOJHHHTA
I MOHTMODHJJIOHHTA, KOTOpPHE SABIAKNTCA YHACJIEJOBAHHHIMHA. JIeHTOY-
HBIe TJIMHE BCTPEYATCA TAKMKe CPed MOPCKHX oTioskeruit, Oru o6paso-
BAJHCh B 3aJHMBaX, NOKPHBABIONXCA B3MMOIl JBJOM. OTH TJIMHBEL OT/IH-
9alOTCA OT O3ePHHIX JEHTOUHHX IJIMH OTCYTCTBHEM DPE3KO BHIPasKeHHOI
JeHTOYHOH TeKCeTyph u Gomee Tpyboit caomeroctsio. JIeHTOURAS CJIOM-
CTOCTb MOKeT HaOmogaThes U B APpyraX (anualbHHX THIIAX TJINH I HHOTO
BO3pacTa, HO OHA HE MMEeT TAKO# IMHPOKON pacHpOCTPAHEHHOCTH M Xa-
pPaKTepHEX MOpPQONOTHIECKHX 0COOEHHOCTE, KAK B JEHTOYHBIX TIHHAX
YeTBePTHIHOTO IIePHOJIA.

V' Taunbl o3ep uasecmkosbir U 3acOAOHEHHHT, ITH 03epa IPeACTABIAIOT
cofoit GeccTOYHHKE KOTIOBHHE BHYTPH KOHTHHEHTA C APHAHEIM KiH-
MaTOM M XapaKTepH3yIOTCA MaJoil AHHAMHYHOCTHIO BOJN, HEOOILITHMEI
raIyOMHAME M pazMepaMu, IePHOJAHYIECKAM BHICHIXAHHEM.

I'imEm 3ameraior cpean mecuaHbIX, AJEBPUTOBLIX, KapOloHATHEIX (Mep-
TeJd, MOJOMATE), CyJAb(ATHEX W CONAHEIX HOPON. -

I'auBEE MMeI0T MeHBIOYI0 MOIMHOCTH M MPOTAKEHHOCTH II0 CPaBHEHUIO
¢ TJIMHAMH TpecHOBOAHHX o3ep. Ocratkm QayHE m (UIOpH clHydailHbe.
Haronnenne C,,. momasaeno.

Tnuan mMe0T APKYID OKpacKy — 3eJeHylo, Troaylyio, KpacHylo,
necrpyio. HaGuionaetca Takske cepad pasiumdyHbX OTTEHKOB, OJeHO-
OJIMBKOBO-3€JI€HAA M MHOTAA OeJas OKpacka.

I'papynomerpudecknii cocTaB HEONHOPOJEH; IOYTH IOTHOCTLIO OT-
CYTCTBYIOT TOHKOJUCIEpPCHbIe TIHHBL. Ilecuanbiii MaTepma OKaTaAH WK
MOJIyOKaTaH, MHOT/IA IOBEPXHOCTh 36PEH M3BEIeHA.

CTpyKTypHl 00HIYHO ICAMMO- HJIH ajeBponeixnTopnie. TercTypa maT-
HEUCTAA, peske ciaomerad. MMeoTea TpemmMHBL yCHXaHUA, DIANTOMOP(O3H
0 KPHUCTAJJIAM COJeil, clesl HaseMHBIX :KEUBOTHHX. Yacro passura am-
AANCOUAANBHAS OTAEAbHOCTh. M3moM seMImeTHIl.

B conensix osepax cpeja mesno4Has, He arpeccusHad. B mpuEecennoM
PJAMHACTOM BEIECTBE NPOMCXOAUT arpafanus AerpajupOBAaHHHIX CIIOT,
rugpocaox u xaopuros. ‘HaoamHAT MCUE3aeT B CHJIBHO B3ACOJEHHBIX
osepax. BroBp o6pasyorcs MOHTMOPWJLTIOHHT, HaJbTOPCKAT, Ce-
[HOJTNT.

HerauuaueToix ayTHIeHHEIX MEUHEpPAToB uHOrga Maoro. OHu mpemcra-
BieHsl KapGomatamm (KaldpI(UT, AOJIOMUT H [p.), cyiabdaramu (rumc),
ramonfaMu (raaut), cyab@umaMu (DHPUT, MAPKABHT), -

B cospemenurix coaannx osepax Hamumdoprnm ycTaHOBJIeHH ayTH-
réHHbIe KaJHEeBHie IMOJIeBhe INMATH, IE0JINTH — AHAJBIAM, QUIINICHT
0 ByJKaHndeckomy crexay [419, 420].

B cnaGoMmEepann3zoBaHHEKIX 03epax Habaogaercd CHAbHAfA KapOoHa-
TH3AINA — Oca:kIaercA 0OJBIIOE KOJIHYECTBO XEMOTEHHOTO KaJbINTa,
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josoMuTa (yrieKucio-MarHHEBEIe H COMOBHE 03€pa), THIPOMATHE3UTA
(comosnie oazepa). Hpemuesem cagurcs He TorbKO OHOTEHHHIM IyTeM, HO
W XMMHYECKH B BHJE CHINKATOB — Kepoamra, cemmosurta. Harkommenne
Fe, Mn u P nmopasaeno.

Coueranne 3HATUTEIBHBIX MACC MATHEZUTA ¢ JOJOMUTOM HIN CEIHOJIH-
TOM — NpU3HAK caaboil MmHepasmsammm merogrnoro oaepa [223].

I'auns. makupos u wopog ABIAITCA MTYCTHHHEME OTI0KEHHAMH Bpe-
MEHHEIX MeJKOBOJHLIX BOJZOEMOB ¢ MOYTH ILIOCKHM JHOM. B mcromaemom
COCTOAHUN OHM MaJio H3ydeHkl. TAKBIPH CBA3aHLI ¢ BIAJHHAME J{PEBHIX
HA3EeMHBIX JIeIbT W npefropasx pasHaug. [[lops o6pasyores Ha MOPCKOM
nobepeskbe (r7e 4acTo 3ATOILIAIOTCA MOPeM), B PeUHKIX JI0JMHAX U JPYTHX
BIAANHAX KOHTHHEHTAILHOTO MPOUCXO/KACHHA B 00JACTAX C IMOBRITIEH-
HEIM KOJHYECTBOM TPYHTOBHIX ¥ MHOTJA MOBEPXHOCTHEIX BOJ[, YTO OTIH-
qaeT UX OT TAKHIPOB. .

B mepmojnt 3acyXu TAKGIPHL M MIOPHl IPECTABIAIT cOGOH DOBHYIO
1 TBEPAYIO ININHUCTYIO OBEPXHOCTH, MHOT/A 32COMEHHYIO, ¢ MHOTOYNC/IEH-
HBIMH ¥ TIYyOOKAMH TpeIMHAMHU ycHXaHuA. B mepuomst gosjei — aro
o3epa ¢ HUYTOKHON TaydmHOIl (me Goaee 1 m). Taxwmp — aro Gacceitn
¢ IUIOTHBIM TJAHHHCTHIM JHOM, MOP — ¢ Goee pPHIXJIKIM, COJEHOCHEIM.

UerounnkoM matepmana A o0pa3oBaHus TIIRHUCTHX OTJIOMKeHWI
TAKLIPOB W IIOPOB SIBJIATCA aJeBPUTO- M IECUYAHO-TAMHUCTHE OCATKM,
TOCTYHAaIne B MepHOJIK JoKaell, U BeTpoBas NI NycTHHW. |'ImHN-
CTHIE OTJO;KeHHA TAKHPOB INIOTHEC aJeBPOJHTOBEE WIH MEeCIAHHCTHIE,
MHOTJa CHJIBHO 3aCOJeHHBEe; IJHHH IIOPOB MeHee IJIOTHRIE, HHOTJA
runco- mam cojesocHeie, Ilecuamsiii Marepman oGHYHO HEOKaTaH, HO
BCTPEYAOTCA OKPYTJEHHEE 3€DHA DO0JOBHIX TIECKOB.

Buemnjatomue mopogsr — aleBPUTO-NECYAHBIE ¥ COJSHLIE.

Mommuocts 0,1—2,0 M, pexro Gonpine; MIOMAaTHOEe PACIPOCTPAHEHHE
HeGOIBII0e — OT HECKOJBLKIX COTEH METPOB 10 HEMHOTHX JIeCATKOB KBaJl-
pPaTHHIX KIJIOMETPOB. 3alleranme ropusontansHoe. MHorma npucyrersyer
peakas, ogHO00pasHan IPecHOBOIHAA HJIN MOpPCKas (3amecenHas) gayna;
BCTPEYAOTCA OTMeYATKH CJe0B HA3eMHHIX ;KHBOTHHX. Hasemuas pacrtu-
TEJIBHOCTh pejkasd min orcyrersyer, Maorma Berpeuaiores cuHe-3eleHbIe
sojgopociu. llBer cepwiil, sKemxTO-cepHIL.

Texcrypa ropusontanbHOCTOUCTAA (TOHKAS W IPABMIBHAS) WIH HE-
npasuabHocjaoncTas. Habaogaores MHOTOYTOIBHHKH M TPEIIHHLI YCHI-
XaHMA, CJHeIBl JO/K/EBHIX Kalelb.

A. M. Aitremep [2] ommcax B HMCKOMAEMBIX TAKHIPOBHAHBLIX IIMHAX
Cpejiaeit Asnu esie 3aMETHYI0 CIIOMCTOCT, HENPABMIBHO-MITKPOCIONCTYIO,
MEKDPOJIMH30BHIHYI0, NMTPUXOBATYIO0, NMATHHCTO-CTYCTKOBYI H «ofTeKa-
HUA» TIHHECTHX WACTHI[ BOKPYT PACCEAHHHX 3epeH KBAPIA CO cleJaMn
20J10B0oit 0bpaboTkm.

'1uancTeie MUHEpAJIB He M3yUYeHbI; BEPOATHO, NPUCYTCTBYIT MOHT-
MOPHJIIOHHT, XJTOPUT, THAPOCIIONA, HAJBTOPCKAT ¥ CeNHOJAT. AyTHTeH-
Hbl€ MWHEpaJhl — KaJIbIAT, XOJOMHAT, FUIC, PaJHT, MBBECTKOBHE KOH-

Kpenuna (HepegKo OHM BHYTPH IOJLIe, a CHApPY/KH IOKPHITH Tpemu-
HAMH).
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Ilepexogman 3oHa

I'aunw deabmossie npecTaBAAOT cobOM KoMIieke pasaodanualbHEX
oTH0KeHuH, QopMEpyOIUXcA HA HeOOABMUX rIy0MHAX UpWM BIageHWH
per B 03epo, JaryHy, 3aJmp mium Mope. [[1A [elbTOBHIX HPEMOPCKHX
OTJI0/KeHHH XapAKTepHO Yepe/l0BAHME HA3EMHEIX (a/II0BHAJBHLIX, 03€p-
HBIX, OOJOTHEIX) OTIIO;KEHU M MOCTEIIEHHEIE IePeXo/sl OT MPECHOBOKHBIX
K ¢1a003aC0NeHHEIM B HOPMAJIBHO COIEHBIM.

Byemaromuvm mopofgaM® 1eBTOBBIX INIHHUCTHX OTJIOKEHWH AB-
JAI0TCA TAMHACTO-IeCUaHEe TOJIIN WHOTTA ¢ KOHTJIOMepaTaMu, kapGonar-
HHIMM (Mepreiy, W3BeCTHAKN) M YIJHCTHIMH Hopojgamu. Heroropmie
sedreHOCHBI, YIJEHOCHBIE M 9acThl0 KPACHOIBETHRIE TOJIIH OTHO-
CATCA K JIGNBTOBEIM oTio:keHuUAM, Mckomaemsie yram — manbGosee xa-
PAKTEPHBIH SJIEMEHT [EJBTOBOT0 KOMILIEKCA B TYMHJHOM KJIHMATe.
(Dopma BajeraHusA — AWH3BL, IPOCIOM, IUIACTEHI, WHOTAA OBICTPO BBIK/IH-
HUBAIOMWECA, Pa3INIHOil MOIMHOCTH (OT MoJell 0 MHOTHX METPOB) I
IPOTAKEHHOCTH.

B rammax Berpedaerca HaseMHasA MPECHOBOJHAS M MOPCKAaA MEJIKOBOM-
nHafg (ayna. PacrurenpHEIE OCTATKM TPHCYTCTBYIT HHOTAA B 00JBIIOM
KOJIM9eCTBE; HepeKN IPOCJION PACTHTEIBHOTO JeTPUTa, BKJIKWYCHHA
ApeBecHHX 00I0MKOB, KopHEi ' pacrenwii. Opranumieckoe BeIecTBO
OPUCYTCTBYET MHOTAA B OOJMBIIOM KOIWYECTRE.

IlBer rammE pasmooGpasHLIi: cephiil, TeMHO-CepHl, YePHBI, jKeJTOo-
BaTO-CePHI, KOPUTIHEBHI Hau OypOBATHIl (yMEpPEHHEIe W IMOJAPHBIE MIH-
POTHL), APKO-KPACHEI H 3ejeHHl (Tpommueckue obiaactu) [236].

I'pamynomerpugeckuii cocras pasHooGpases, HO rpy0o- B TOHKO3ep-
HUCTHX pasHocreil Mano, Berpedalorces riamamernie Opexaun. CTpyrTypa
[JMH aJeBPO-ICAMMONEINTOBAA W MEJIHTOBAS.

I'imBsl B OCHOBHOM HeCJIOHMCTHIE, HHOTAA TOHKOTODPH3OHTAIBHOCIOH-
croie. BeTpeualores Xofsl depBeif, clegs BOJIH, TPENWHBI YCHIXaHHA,
IIMHAHBIE KATYHH, YTOJAbHEIE INAPH, CKOWIeHHA 00J0MKOB (r03eHa
B riamHax. OtT/lenbHOCTH yrioBaTasi, KYyCKOBasg, pPasiniHBIX pasMepoB
u popmel, wHOrHa mwimryarasg. MsmoM raajgkuil, HEpPOBHEIH, 3eMIUCTHI,
TMeCYAHHUCTHI (3@ pPHUCTELIL).

" I'nuaucreie MuHepaiasl — Kaoxuuut (V 1, BO3MOMKHO, IPYTUX TPYII),
TH/POCI0fA, XJI0PAT, MOHTMOPIIOHAT, CMENIAHHOCIONHEE MWHEPAJIH,
uHoraa raxxyasur (?) [445].

Hexoropre asropsr [424, 462] yrassiBaor Ha 9BOJIONNIO INIHHHCTHIX
MUHEPAJOB IPK Hepexoje Bapeceil U3 mpecHoil Bojnl (peYHas) B MOPCKYIO
B COBPEMEHHEIX OTJIOKeHMAX. Y BEIHUNBAETCA KOJIUIECTBO OKPHCTAIN30-
BaHHOIl IUIPOCIIONEL IyTeM (UKCAINK Kajiud; YMEHBIIATCHA KOJIHMYECTBO
JlerpasiupoBaHHOI THAPOCHOAE. VI3MeHeHHAA THAPOCTIONA IIPeBpalaeTcs
B XJIOPHT 9Yepe3 HPOMEKYTOUHYI CTajui0 CMeNAHHOCJOMHBIX MUHEpa-
10B. MOHTMOPUJIIOHAT PETPEcCHpYeT.

AyTHTeHHBE MHHEPAJBl — OKHCIBL jKeTe3a, KOHKDEHHH CHJepHTa,
OUPHT, MAPKA3HT, KaJAbIHAT.

CopepskaEmne cHIEPUTA 3aBHCHT 0T psAja PaKkTOPOB, OMpeReIAIONIHX
u3MeHeHNe KiamMaTa (B gacTHOCTH oT cofepikamua Gy M COCMHEHII
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JReJIesa, CTEIMEeHN M3BECTKOBMCTOCTH BOAK U Jp.). Ilpm apmamaammm K-
Mara mpomece oOpasoBaHuA cujepura npexkpamaerca [312].

B conpoBoskgaomux MIMHE TeCYaAHKIX OTI0/KEeHHAX JTeJLTOBOI0 KOM-
TJIeKCA MOTYT BCTPEYATHCH POCCHITN (KOTOPHIE MHOTA MMEIOT ITPOMBIIIIeH-
HOe 3HAYeHWe) WJIBMEHHTA, PYTHIA, MOHaUuTa, 3oixota u Apyrux [320].
CooTBeTcTBEHHO B INIHHAX MOKET HAO/MI0aThCA OBKIIEHHOE COJepP/Ranue
MHHEPAIOB TAMKEN0H (pariymm,

N/ Taunv aazyn onpecHenHuT (NOAYAMEHYMHBLT) 84K HOLT 06Aacmel —
3aJHBOB, OTTOPO/KEHHEIX OCTPOBAMH OT MOPA, ¢ 3aTPYAHEHHHM BOI000-
MEHOM ¢ MOPEM U IPUTOKOM IIPECHBIX BOJ[, MAJBLIMI TAYOHHAME U DOHI/KEH-
HOIT coJeHocThI0 BOJBL. JlaryHel mpHypoueHH K OKpamHaM miIatdop,
KOTODPhIe MCHLITHBAKT MEJIeHHEIEe MOJHATHA WM HOTPY/KEeHHA, a TaKmKe
K KpaessiM Iporubam.

Byemaomumu riuabl TOPOJaMu ABJIAIOTCA MeCYaHO-IIIHHICTHIE 0TI0-
JReHHA, TaCTO YIJIEHOCHHE WIH He)TeHOCHBIE, MHOT/Ja OOKCHTOHOCHEIE,
€ OTHEYHOPHBIMH KAOJIMHHTOBHIMH TJIMHAMH, ¢ OBICTPO M3MeHAIOIIAMCS
€OCTAaBOM TOPOJ — IECKOB, MECYAHHKOB, aJIeBPHTOB, MEprejeil, maBecT-
HAKOB, TOPIOYHX CJAAHLEB, yrieidl M yriHcro-calpomnejuTOBBIX IMMOPOLI.
Raoaunuropsie MIMHB MHOTIA MMEIOT MOBLIIIEHHOE CONEpPIKAaHHe [JIHHO-
3eMa (KPeMHEBKH, CyXapHBIe TJIMHBI, TOHIUITEHHH); MHOIJA BO3HHKAIOT
CHUIEPUTOBEIE PY/IbL.

(Dopma 3aeraHNsA IVIMH IIACTOBaA W duH30BHAHAA. MomuoCTs — OT
HECKOJBKHX CAHTHMETPOB /{0 HECKOJIBKHX METPOB; IPOTAMKEHHOCTb pas-
JIMYHAA.

B rawHax m comyTrcTBYIOMUX IMOPOJAX BCTPEHAETCA COJNOHOBATOBOI-
Hafl, MopcKaa (OpaxmomOjbl, JMHTYJE, MIIAHKH, KPUHOHM/IEH, IeJeln-
moasl, popamMuEEPEpPE], OCTATKHE PhI0), IPECHOBO/HAA U Ha3eMHaA gayHa.
XapakTepHo ofHo0Gpasme BUJOBOIO COCTABA, MHOT/JA B COYeTAHHH ¢ 6O-
rarcTBoM ocobeil. B rammax wacTo mpHCYTCTBYeT MHOTO PACTHTEIBHEIX
0CTATKOB (KOJOHHH BOJOPOCIEl, cIHOpH, KYTHKYJa, IeTPUT, JIHCThA,
cTedin, KOPHH pacTeHHii W JepeBneB in situ).

Copepixanne Cyp B TOHKOJHMCHEPCHBIX TIJHHAX MOKeT OBITH BBHI-
CORKUM.

IiBer ramE cepwil 10 9epPHOr0, CEPOBATO-KOPHUHEBHI, CEPOBATO-HEN-
THli, B€JEHOBATO-CEPHIH, KOPHYHEBH, peske Oemnwiii, KpPAacHOBATHIL;
MHOI/Ia OKpacka IecTpoIBeTHas. :

I'panynomerpuyeckuii cocras pasinmunsiii. Boapmoe passutie mMeor
TOHKO/IACIIEPCHbIE BRICOKOIIACTHYHBE jKHPHBIe riameEe. Moryr mpueyt-
CTBOBATh BR/IIOUEHHA TAJBKH.

CrpyrTypa I'IHH aleBpo-, pe:ke NCAMMONeJNTOBAsA, NeJUTORAA, KPYI-
HO- H TOHKOJHCIEePCHasdA, MHOT/IAa KoJuoMmMopduas (0OMAHAA, OOJHTOBafA,
crpyiidatas), ¢uTomeauTOBasA, OpeKunmeBmuHAA.

Finusr B 0CHOBHOM HECJONCTHE, MHOIJA TOHKOTOPH30HTAJIbLHOCIOH-
cruaie. Habmogaerca wepegoBanme CI0€B TIMHEL ¢ PABIMYHLIM COJEpIKa-
HueM Cg,. WiIM pasHO3EPHUCTHIX TIMHACTHIX, AJEBPHTOBHIX H HHOTJA
TJIHHHCTO-CHIEPHTOBLIX cJoes. Berpewaores ciefbl MI0B0B, TPeNIEHLI
ycuxaand, obmoMkn (ioseHa, OKATHINHE IVIHH, yIJf, MEprels, BBIIBETH
coJIeit.
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OrnenbHOCTS CKOPAYIOBaTA, KOMKOBATasA, MEJIKOIEOHNCTAA (B Cyxap-
HEIX riuHax). smoM pakoBueTsil, 3aHO3UCTHIH, IMEPOXOBATHIL, TIagKmil,
3€PHUCTHII.

HPEOGJIR,IIHIOIIIHMH FIHHUCTBIMH MHHEpaJjaMi HABIAKTCA RaOJIMHHT
pasnununoil ctpyRTypst (V1[I —IX rpyunsr, puc. 2), THAPOCIONA; HHOTTA
MNPHCYTCTBYIOT XJIOPAT, MOHTMOPH/LIOHNT, CMENIAHHOCOMHEE MHHEePAJIH.
I'nmapncTeie MEHEpansl yHacaenmosamubie, nerpajuposannsie. [loj Biams-
HHEM MOPCKOIl BOJH IPOUCXOIUT arpafalusa ¢TI0, THAPOCTIONE I Paspy-
HIEHHe KaoIWHHUTA.

Heramaucrsie aytureHHse MUHEPAJIbl MPEJICTABICHB THAPOOKHCIAMIL
JReIesa, NHPHUTOM, MapKasuroM, KapOoHaramMum (KaJbIUT, CHEPHT,
Mg-cunepur, wnorga gomomur). CopmepskaEme KapGoHATOB CBA3AHO ¢ HO-
peimenasM s3HavenneM pH Bogmoit cpemsr Gacceiima.”ITuput (Maprasut)
IpHCYTCTBYET B GOJbOIOM KoJmdecTBe GJarofapdA W300HINI0 PACTHTE ] b-
HBIX OCTATKOR,

Launve aaeyn ¢ noevuuennoli konyewmpayuei coaeti 06pasyioTes
B Iepexoinoii soHe Me;RAy cymeil m MopeM. Jlarynsl BOSHMKAIOT myTem
IOYTH NOJHOTO OTWIeHeHHA 0T MopsA. OHH XapaKTepH3yOTCA MaJoil
rayGunoil m GHeTpoil cMeHol yeaoBuil ornoskenns. Jlaryam obGpasyotces
B PO/ MOAHATHA GOABIIMX yIacTKOB 3eMH0I Kopsl [282]. B mpegemax
OJHOM JAryHHl COJEHOCTh MOKeT MEHATHCHA W3-32 MPUTOKA MPECHLIX BOJ
W Da3HOH CBABH C MOPEM, MOITOMY MOTYT BO3HHKATh HEOJMHAKOBLIE
ocajru (kapboHaTHLIE, CONAHEE, TEPPHTEHHEIE).

lapmwr 3aneralor cpegm KapGoHATHO-TEPPUTreHHBIX, T'HIOCOHOCHBIX
H COJIEHOCHBIX TOJI, TepecjamBalOTCA ¢ IecYaHMKaMH, AJeBPOJIMTAMH,

THIOCAMH, MEpreJsaMW, H3BeCTHAKAMH, J0JOMHTAMH, AHTHAPDHTAMH, CO-

navu. XapaKTepHE COJNAHLIE TIIAHBL — TAJONENUTH, CoflepsKamue 60b-
MI0€ KOJHIecTBO KapGoHATOB, TaJlOWIHHX H CYJIb(aTHHIX MHHEDPAJIOB
H mepeciadmBaOIinecs ¢ TOHKO3EPHUCTHIMH [JOJOMHTAMHM MJIH AaHIH[-
puTAMH.

FnnEs MMeI0T IMH30BHAHY, NAACTOBYI0, JACTO HPEPHBACTYIO HopMy
sameraguA. MoImHOCTE — OT HECKOJbKHX CAHTHMETPOB /[0 HECKOJBKHX
METpOB.

(ayHa oTCyTCTBYET MJIM MMEIOTCA CAydYailHBe HHIANBU/IH, 3aHECeHHLIe
MOpeM BO BpeM#A IOJHATHN ypPOBHA BOXE. PacTHTENBHOCTE — [ETPHT,
Makpo- W MUKPOCHOpPHI, HBUIBIA — HHOT[A NPHCYTCTBYET B 3aMETHOM
roJmuecTse (Commkamcroe mecropossfenue coduei). I'mmnsr gacto copep-
#KAT TOHKOJMCIIEDCHOE OPraHMYecKOe BEIecTBO.

IlBeT KOpHYHEBATO-KpacHHI, B3eJeHEIl, roxyboil APKHX TOHOB;
OKpacKa OIHOPOJHAA MM HEONHOpOAHAA (mecTpas, HMATHHCTAA); peke
I[BET CepHIil, 3eleHOBaTO-cephiil. HpacHasa okpacKa xapakTepHa /i I'IHH,
BaJIeraloliux Cpefau CoJe.

I'papynomerpmueckuii coctas pasHO0OpasHbIl; COPTHPOBKA IUIOXas.
I'nipasr  mecyaHmCTO-aJEBPHTHCTHE [0 TOHKOAUCIIEPCHBIX pasHOCTEI.
Inuasr cnaGomnactiunsie, mEOra KaMuesuase, CTpyKTypa nmeamropas,
AJeBPONEIUTOBAA, aJeBPO-ICAMMOIIEIUTOBAS.

Texerypa Heciroucras, TOHKOCJIOHCTAA, BOJIHECTO-H30THYTaA, TOHKO-
cIaHIEeBaTas, MHKPOCIOMCTAsA, OPHEHTHPOBAHHAA M ciaabo opmeHTHpO-

217



panHad. Berpewaores ranntoMopdoasl 0 KpHCTadIaM cojei, pasaoob-
PasHBe TPENIUHE BLICHIXAHHWA, 3HAKW PAOH, CIe[H HABEMHBIX JKHBOT-
HBIX, 9TO YKasnBaeT Ha OCyIIeHHe 00JACTH OTIO;KeHHA.

OtpenvHOCTh yrioBaTas, CKODJAYIOBATafA, KycKOBas, KOMKOBaTas,
nanrtdarag, VsaoMm seMIncTH, PAKOBUCTEI, OCKOJABYATHIN, yrIAOBATHI.

RoMmmnieke MuHepaJoOB TEPPHTEHHOrO MPOMCXOMACHAA (KBApI[, TMOJe-
BHIE MITATH, CIIOEI, XJOPHUT U Ap.) Gorave B rIMHAX, CBASAHHBIX ¢ KapOo-
HATHO-TEDPUTEHHKIMI W THIICOHOCHEIMH TOJNIAMH, B (efHee B COJIAHBIX
rauaax. Mumepann Takeno (pakmMM B COJSHHEIX TJIHHAX HEMHOTO-
GHCJIEHHE,

FmaaucTeie MEHEEPATH — THAPOCAIAA (HIIHT), XJIOPHTHI, MaJBILOP-
CKHT, CEeNNOJHT, CMENIAHHOCIOMHEIN XJI0pHT-MOHTMOpHWIIOHHT [457].
B cpepe ¢ xummyeckoil ceimMeHTaHel mpECcyTcTBHE HOBOOOGpasoBaHMIl
NIPaBIJIBHO CMENIAHHOCAONHOI0 MUHEPaia KoppeHeuTa — o0BI9H0e sABlie-
mue. Jlunman [442] onumcan koppencur sunepewie. Pomepo, Pamim u Ca-
6artve [485] B rumcoHOCHHIX TAWMHAX NHPEHEHCKOTO TPUACA YCTAHOBUIH
MarHe3uaJbLHBI XJIOPHT, cJaraioluil IJIaBHYK Maccy riamHHCTOl (pak-
IUH; B IMHHAX HepMu 1ojo6Hse 00pasoBaHHA YCTaHOBJEHH HA BOCTOKE
Texaca [359].

f. K. Tucapumk (1964; noraxag BCETEW) uayuen cocraB rimAACTOl
dpakmun mopop cyiabpaTHO-TAIOTeHHO-KAapOOHATHEIX OTJIOKEHH (MoT-
CKafl, ycouabcKas, Oenbpckas, Oynaiickag aHrapckas, JHTBHHIEBCKASM
cBuTH) HEmHEr0 KemOpus Mpryrexoro amdurearpa. CormacHo gaHHEM
aleKTpoHorpaguueckoro aHandmsa (3pArmHE, MumenEko) B rImHECTOR
¢parnun obmapy:Kens MuHepain, koropeie f. H. Ilmcapumk cumraer
AYTHTEHHBIMH: JUOKTasApmIeckue rugpociaoast 1M u 2M,, gacTsio ¢ co-
BEePIIEHHOIl CTPYKTYPOIl, ceIaZlOHUT ¢ COBEPNIEHHOH CTPYKTypoil, TpH-
OKTadpUYecKad BHICOKOMATHE3MalIbHAfA THAPOCIIONA, XJIOPHTH, TACTHIO
BEICOKOMATHE3HAILHKE, TAJbK, CEIMOJIMT.

‘/Mope

I qunw weavgoswie (nputpexecroti wacmu ). OTI0KeHIE 0CATKOB B TOI
danmaapHOH 30HE TMPOMCXONNUT IPH MOCTOAHHLIX BOJHEHWAX, IPIJIABAX
M OTIMBAX MOPCKOIl BOJB ¢ HOPMAJbHOM (y moGepeskbeB MOHM/KEHHOI)
coleHocTh0. Timusl 00pasyoTes TaM, IJie 0TCYTCTBYOT IpuOOH M - He-
NPEepHBHO B3MYIHBAHHNE OCEBIIHX OCA/KOB: B GyXTax, BaJMBaX, JMMAaHAX,
HOJIBO/IHON YACTH JENbT, MEKIY OCTPOBaMu IIo0epe;Kmil M Ha 3acToii-
HLIX y9YacTKaX B NOHIJKEHHAX peiabeda MODPCKOTO [HA HA DPA3BHBIX
rayburax (mo 50 M m Goaee). YacTer MecTHEIE PA3MEIBEL OCAJIKOB.

amasr 3aneraor cpean o OKICTPO NAMEHAMEr0cH COCTaBa B pas-
peae M IO INIONAJN: TPABEXHTHI, IECKH, NMeCYaHHKM, MEJKO-, CpejHe-
M KPYIHO3ePHHUCTHE, AJTEBPUTHI, yIJM, KapODOHATHBIE MOPOAH (paKym-
HAKK 1 7p.). Ha moBepXHOCTH I'IMH MOTYT BCTPEUATHCS IPOMOHMHEI, 06pa-
30BaHHEE MPHINBO-OTAMBHEIME TedenmsMu. (Qopma sajleraHus rIuH —
NOPOCJIOM, THHBHE, PEJKe MIACTH HINH Y3KHE MOJOCH B YIACTKH M30MeTPII-
Hoit opmur. Momuoctn meGoasmue, or 0,2 mo 10 M u Gouee (pexxo),
NPOTAKEHHOCTh pasindHas, o0bYHO HeGoJbmIas.
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Ocratkn dayHB, ecaIH OHH NPHCYTCTBYIOT, XapakTepHayloTca Oef-
HOCTHI0 BUIOB, MAJOUNCJICHHOCTHI0O H TPy0oil CKyJIBNTYpOil pParoBHH.
Pacopocrpasens mpupacraomue, TPHKPEIMAOINECH W IOJI3al0uiie
¢opmur. PacTaTennHbie ocTaTKH BCTPEYAOTCA YacTO, HMEIOT aBTOXTOHHOE
¥ QJLIOXTOHHOE IPOUCX0:KIeHne (Cae/[kl KOPHEBLIX CHCTeM, KYCKH [pene-
CHHBI, CIIOPH! U TBUIBIA, Bogopocan, o0yraennsii ferpur). Toakoaucmepe-
HOE OPTaHMYeCKOE BEIecTBO MPHCYTCTBYET B (OPME TYMUHOBHIX COE[IH-
HeHuil W OMTYMOB; BeTpedaloTes JAMH30UKN BUTpeHAa, oGiaoMkn ¢iosena.
B apuanom ximvare mabmonaerca monuskentoe copepskanue Cp 1 MOBH-
mennoe comepmanme CO, [313].

Tanun wMeior cepmii IBeT pas3INMIHEIX OTTEHKOB, YePHEIH, CepoBaTO-
EJNTHHN, KPacHHI, 3elleHOBATO-CepEI, WHOTAa mecTporBerHHe. Ilectpo-
I(BeTHEIE TJIMHEI B HEKOTOPHIX CJyTIafgX BOSHHKAIOT B 06JacTAX ¢ mMOay3a-
CYIIINBEIM KIHMATOM B MpuOpPe;KHOI 30HE 3a CUeT BHIHOCA PEKAMU B MOpe
MaTepuajia KpacHOIBETHON Kopwl BeipeTpuBanus, OKpacka coxpamsercs
IpN MAaJIOM COJEP/RAHUM B MpHOPE;KHBIX BOJAX OPraHMYECKHUX BEIecTB
BCJEACTBHE HX cuabHON MyTHOcTH [185].

~/ I'muaws ofniuno azespuToBEle W necuanse. I'panyromerpuueckuii co-

cTaB OHICTPO MAMEHAETCS 10 MPOCTHPAHNI0, 00TOMOTHEIT MaTepHAaJI 4acTo
II0X0 COPTHPOBAH ¥ caabo oxkaran. IIpuMmecn anespura U mecka Koneo-
MOTCA B IMUPOKUX mpexenax. [IpeoGragaior oGRYHO ajJeBPO- M ICAMMO-
OeJUTOBLE CTPYKTYPHI, Peske PasBHTHI MEJHNTOBbHIE.

CaomeTocTs TOHKOTOPHBOHTAJIbHAA, JeHTOYHAS, MIKDPOCIONCTAA, TOH-
KOBOJHHCTAas ¢ JHH3AMH ajieBpuTa, JUH30BHAHaA. Berpedaores 3Haku
pAbH, caefinl I0sKIEBEX Kameab, Tpajia, MOJ3aHNA depBeil, WI0e0B, Iy-
BRIPBKOB Tra3a, WHOIJA BHIBETH COJEil, TPEIWHEI I MHOTOYTOJbHUKI
BBEICEIXaHWA, CIeIL OMOJ3HEBHIX SABIEHHH, BOJHOBOII pAGH, BRIWYe-
HHUA TAMHAHBIX Tajlek M RKAaTYHOB, YrOJBHEIX mapos. OTHenbHOCTH
IUIATYATASA, CKOPIYIMOBATas (BJIAMAHHE COJEHOIl BOJBI), YIJIOBaTO-Ky-
ckopad. MaioM HepOBHEI, IIEPOXOBATHII, 3EMIIMCTHIN, 3aHO3UCTHIL,
TJIaTKIH,

Cpe/in TIMHUCTEIX MUHEPATOB YCTAHOBICHE! IMPOCIIONET (B TOM UMCiIe
TJTaYKOHUT), MOHTMODHJIOHHT, KAOXHHHUT, XJOpUT (IDAMOSHT H [p.).
I'nuanCcTHE MEHEpPaJH HMEIOT B OCHOBHOM YHACJIEIOBAHHOE MPOMCXOK/IE-
HUe M YacThl0 ayTHUTeHHOe (TJIayKOHUT, XJOPUTH, MOHTMOPHIIOHWT).
I'nuan wacTo ciaopuersie. B apuHOM KinMaTe epeu IIMEACTHX MUHEpa-
JIOB MOTYT TNPHCYTCTBOBATH MAaTHE3HATbHLIE CHIAMKATHEE MIHEPATbI
U MOHTMODHJIOHHT.

AyTHreHHEIE MEHEpPAJB — KaJbIUT (MHOTO B TEINIOM KImUMare),
CHJIePHT, OHPHT, HMeoJHuTH, raaykoHuT, Fe-oountsi. Berpesawores omap-
raHI0BAHHEE IPOILIACTKM TiHH; comyrerByior pyast Fe, Mn, Al u doc-
dopHTH.

B mopcknx ornoskeHuAX npm raxoM sKke copepmanmn ., Kak B mpec-
HOBOAHHX OacceilHax, cOJep;KaHEE MMPHTA PESKO YBEIMIWBAETCSA BCJIE[-
crue obuamua SO; B mopckoit Boge. Ilmput BeTpewaerca B BHAE MeIKUX

"KPHCTAJII0B B KoHKpenuil. B nmpubpessusx yuacrkax copepsxanme CaCO,

gacto npeobaanaer nag FeCOg, MnCO,, CaMg(CO,), [305]. KapGonats
BCTPEYalOTCA B BHJe KOHKpEIWil ¥ B paccesrnoii gopme.
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Iaunw weavghosvie (Mearosodnvie u ymepenno 2ayborosodnsie). I'mm-
HUCTHE 0CAJKH BHE 30HEI BAMYYHBAHHA IPHYPOIABAIOTCA K IOHMKEHHBIM
y9acTKaAM JHA TOPH OTCYTCTBHH JOHHHX TeyeHmil. HEKOTOpHE Treoxorn
[216, 299] pasimuaoT 30HH CIHOKOIHOTO MEJKOBO/BA, B PA3HON CTeNeHH
yaaxersoro or Gepera (rayomast go 70—100 M), ymeperno riayGokoBos-
Hyl0 (raybmas go 200—500 M) n mepexonmyio mexxay muma. das ram-
HUCTHX OTJIOJKeHHIT MOPsA, yAaJdeHHEX oT 0Oepera, XapakrTepHa HambO0Ib-
AafA BBEEPHKAHHOCTh JATONOTHIECKUX 0COOEHHOCTEH OT/eNBHBEIX TOPH-
30HTOB Ha 0OJBMIOM IPOTS;KEHHH.

Tamapr 3azeraoT cpejin mopoj TeppPUreHHLIX, TePPHIeHHO-KapOoHAT-
HEIX, KDEMHHCTHX W BYJKAHOT@HHKX OTI0/KeHmil. TeppureHnsie mopos
TMpeJCTABICHE TJMHAMHE, APTHJUIATAMH, MEJK03ePHUCTHIMU IeCKAME

W mecYaHMKaMH; KapOOHATHHE — H3BECTHAKAMM, MePreJAMH, 10JOMH-
TaMHI; KPeMHHCTHIE — OTOKaMHU, ONOKOBUIHEIMH IJIHHAMM, PajuoIsapH-
TaMm, ANIMAMM; ByJIKAROTeHHBEe — Tydduramn, GeHToHATAMH T JIp.

@opma sameranus MAMHECTHIX TOPOJ JTMH3OBHIHASA, IIACTOBAS, MMOJOCO-
BHJTHAS, HEPEJKO ¢ GOJBIINM INIOMAHEM pacipocTpanerneM. MomuocTn
IPOCJ0ER TANH KOJeGII0TCA 0T CAHTHMETPA /10 AeCATKOB M COTeH METPOE,
BMEIMAIOMUX TOam — B OOJBMNX Tpefesax, AOCTATas WHOTIA THICAY
METPOB.
./ MayHucTHYECKHE OCTATKYE B TJIMHUCTHX MMOPOJAX, BOSHHKIIMX OImiKe
K 30HE BAMYIHBAHNA, NCKIIOINTEILHO PAZHOOGDABHEL 10 COCTABY I MHOTO-
uicaennas. B Goxee yaazeHHsIX oT Gepera yuacTkax meiabha oHm OeHBI
u 0fHOOGPA3HH IO cOCTaBY WiIH OTcyTeTBYT. (O praHmYeckme ocTATKH
IpefcTaBieHE (OPMaMF, B3aPHBAOIIMICA 1 CBOOOMHO JeRAINMHE Ha
moBepxHOCTH maa. llpmpacraronine, mpHRpemIAIIHECT M II0JI3a10I[He
dopMul perikn. PAKOBMHBI TOHKOCTEHHEIE ¢ HEKHOU CRyJIbITYpoil. Yacto
BeTpevaoTesa 3yOm akysa, demya puild, Oenemamtei. Pacmpocrpamena
mukpodayna (dbopamMuaundepsr, paguoJApuN) U AHATOMOBEIE BOIOPOCJIN.
Yacras cMeHA 0 BePTHKAJIHN KOMILIEKCOB opaMEEA(Ep — MpPH3HAK Me-
rkosonea [313].

Wrorpa mabmonaores ciemsl WIOSA0B M MON3aHHA YEPBEii.

Pacrurensanx ocratkoB Maio. OOyrieHHBNT ¥ WHOr/a OHPUTH3HPO-
BAHHBIA JIETPUT MPUCYTCTBYET B HE3HAYMTEIBHOM KOIMYECTBE IIPEHMYIIe-
CTBEHHO B TInHAX, 00pasoBaBmmuXcA Odmke K Oepery; MHOT/IA BCTpeYa-
forea ocratkm Bofopocaeii. C,,. komeGaerca B mpemenax or 0,2 1o 2,0%.

Oxpacka ramH oOLIYHO OFHOPOJHASN, POsKe IMECTPOIBETHAS; mpeobia-
AAIOT CepHil Pa3IHYHEIL OTTEHKOB (0T CBETJIO-CEPOTo 0 YepHOTro), Oypo-
BATO-CEPLIil, KeJTO-CepHIil, 3eJeH0BATO-CePEI, CepOBATO-3€IeHEI, TOTy-
fosaro-cepsiil neera. Peske mabaomanores kopmuHeswii (Gyphtil), duomre-
TOBO-KOPHIHEBHIl M KPACHOBATO-KOPHTIHEBEIl 1{BeTa (Mepuosl oGMeIeHns
GacceiiHa W YMEHBIIEHAsA B 0CAJIKe OPraHMYECKOr0 BEMIeCTRA W/IH BIAHAHAE
ByJIKaHNYECKNX WaBep:;keHuii). VlHorma mpueyTeTBylOT clI0KM 3eJIeHOBATO-
Oernix, KeaTonaTo-0enEX, @uoieToBo-0eNEIX, PO30BATO-0ETKIX H DEIHIX
GeHTOHHTOBHIX TJMH, BOSHHKIIAX B pesyJbTaTe M3MEHEHWS MelIOBOTO
MaTepHajla B MOPCKOH Boje.

I'panyaomerpnyeckmii cocTaB INIHHHCTHIX MOPOJ MOKeT OHITH M10-
BOJBHO O{HOPO/HLIM Ha Goabmom npormxennn. [locrogano npucyrersyer
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AJIEBPUT M WHOTJA MEJIKO3PHHCTHII MECOK, COCTOAILNe IIaBHBIM 00pa-
30M M3 KBapla ¥ B MEHBIMAX KOJMYECTBAX M3 MOJEBHX IIMATOB M CJIIOT.
Ho unorsa cmoga maGmomaerca B 60IbIIoM KoxmgecTse, 06pasya CJaio-
mucTeie rauAbl. TorkosepameTocTs TVIMH BO3PacTaeT [0 Mepe yaaJeHus
or Gepera. I'mmmmeras ¢paxmua mosker goctmrate 80—90% moposs.

CrpyKrypa rime meamrosas (MHOTJA JENTONENNTOBASA), aJeBPOIeN-
TOBaA WM ICaMMoaleBpomenuToBas. Biaim or Gepera mpm OTCYTCTBUH
TeYeHN, TPHHOCATAX 0GJOMOTHLIT MATEpHAd, TAMHH HauGoJee OIHO-
POMTHEL IO TPaHYJIOMETPHYECKOMY COCTaBY (OCagKH 3aMe/l/IeHHOI Koary-
afumn) 1 Gojiee TOHKOBEPHUCTHL.

Texerypa ramm crulomEas WiIR CIOWCTasA, TOHKOTOPH3OHTAJIhHASM,
JIeHTOYHAA, JIHH30BUIHO-BOJIHNCTAA (UYepeoBaHWe AJEeBPHTOBBIX M IJH-
HUCTHIX IIPOCHOMKOB), WHOT[A ¢ MEIKHEMH KOCHIMH CEePHAME, MeJIKad
NepHCTO-BOJHNCTAS, cauBHAA. B rawmax Oamise kK Gepery mabuaoganTcs
MeJIKHe, MHOT[A NPEePHBUCTHE TOHKHE IIPOCJION AJEBPHTA, CO3JA0NIHe
MTPUXOBATO-TOPHBOHTANBHYI0 WM JIWH30BHAHYI CJ0HCTOCTE. B rmm-
HaX, yAaJeHHHX OT Gepera, BCTPEUATOTCA TOHKOCIOHCTAA M HEACHOCJIOH-
CTasi TEKCTYPHI, HPOCION WBBECTKOBHCTHIX (MEPreldCThIX) aprujlIATOR;
B KPEeMHHCTHX aprHUIATAX CIOMCTOCTH IJIOX0 BHpaskena. Muorga ciaou-
CTOCTH, HesaMeTHAd JJiA TI7asa, MPOABJAETCA B PACKAJBIBAHII MOPOJILI
HA IIATKY, HA DOBEPXHOCTH KOTOPHIX MOTYT OBITH BU/HBI HAJETHI CJII0/(EI
WM aTeBPUTOBBIX 3€PeH KBapiia W JPyrux MuHepaxoB. B MeakoBoJHRIX
TIWHAX BCTPEYAIOTCA 3HAKHM paAldH.

OTmenpHOCTH TIANH YIIOBATO-KYCKOBas, KOMKOBATaA, ILIATYATAA,
JHCTOBATO-YeIIyHUaTafd, - CKOPAYHOBaTasA, GPYyCKOBHIHAA, OCTPOYTOJIBHO-
ocronpuaTasfA, jKeIBaK0o0OpasHas. MamoMm mepoxoBaTHlil, TIHAIKAN, MOIY-
PaKOBHCTHII, WHOTJIA CO cJAeJaMP BJABJIEHHOCTEil Ha MOBEPXHOCTH.
“./Cpenn TrIMHACTEX MEHEDAIOB MpeobiiafaeT THIPOCIIONA, KPoMe KOTo-
poii BeTpedanTCcA WHOTAA B GOJIBIIOM KOJMYECTBE CMEIIAHHOC/IOHHEIR
MWHEpaJXbl, XJOPDUT W MoHTMopuinomur. [Ipmeyrersyior kpemmesem-
MOHTMODHJIJIOHATOBEE (OMOKOBHAHEE) W MOHTMOPHJJIOHATOBBIE IJIHHEL
(BeRTOHMTH) — NPOAYKTH M3MEHEHHA IMeIIOBOr0 MIM TydoBOoro Mmare-
pumana B Mopckoit Bome. Haoammmra Mano, OH HMEET HECOBEPNICHHYIO
CTPYKTYPY M IICEBOMOHOKINHAY 2JIeMEHTAPHYI0 AYeiiKy; HHOIJa coXpa-
HAIOTCA TOJIBKO CJIeH paspymeHHoro xaoammura. HoamuecTBo Kaoam-
HHATA TIocTelleHHO yOLIBAaeT 110 Mepe yaajeHms ot bepera.

HanGomee pagaEM nponeccoM B oOpMHPOBAHNN TJIMHICTOTO BelIECTBA
MOPCKHX TJIHH, Cy[A IO JaHHHEIM HCCIeJ0BAaHUI CORPEMEHHEIX MOPCKHX
TIMHRCTEX OCAZKOB M JPeBHAX OT/IOKEeHWIl, ABIAETCA yHACIeJ0BAHHE
Martepmalia, MPHHECEHHOTO PERaMM ¢ Cymd. JTOT MATEPHAJ PaccopTHPO-
BEIBAGTCA 10 BEIMYNHE TACTAIl TeICHHAMN 1 TuddepeniupyeTcs B pesyiib-
rate paorkynammu. [lostomy o6muno y Gepera ocamganorea GoIee Kpym-
HEI® YacTHIHI TIWHHUCTHIX MuHepamoB. J[lerpagmpoBaHHbIE MHIHEpAJEl
ToJ[BepraioTcss B MOPCKOI BoJle arpajannd, KOTOpad MPOXOJAKACTCA HPH
AUATeHese W KarTareHeae. Arpajganusa moco0CTByer pocTy TINHACTHIX MIHE-
palioB, HalpUMep XJOPHTOB M THAPOCIION, 9TO YACTO HAPYIIAeT 3AKOHO-
MepHYH0 CMEeHY KPYIHHIX JACTHI{ MEJKHMH 110 Mepe yJaleHmA oT Oepera,
BHI3HIBAEMYI0 MeXaHWYEeCKHM DAsHOCOM M Koaryisnueil. 9To sABJIeHHe
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puepsuie ormedeno J{urmem [390], koropwii mabaonan Goiee Kpynanie
pasMepsl YacTHI[ TVIMHNCTEHIX MHHEPATIOB B MOPCKHX INIMHAX 10 CpaBHE-
HOI0 ¢ TJIMHAME IPIIMBHBIX DCTYapHeB, 3alMBOB, BHYTPEHHHX Mopeii,
PEYHEIX O0CAJIKOB M [OYB., YBeJHTeHHE PABMEPOB YACTHIl, 1O MHEHHIO
aBTOpPa, TPOMBOLLIO HOCHE OTI0KeHHA.

Toys u I'pum [506] rarsxe o6HAapy:KUIH B CpeiHEIEBOHCKUX (Ty/LI0-
yBHALCKHX) TAHEACTHX caarnax (shale) mrata Hewo-Mopk 66apmme pas-
Mephl YACTHI[ ¥ WIIATOB W XJOPHTOB B (oJee yIalleHHEIX yIaCTRAX MOPS.
OHif cYUTAIOT, 9TO POCT KPHCTAJIOB IMPOMCXO/II IT0 HANPABICHUIO OCeil
a m b Tak, uTo MepBHYHAA YACTHI[A MHHEpaJa SABJIAIACH KaK OB AIPOM
HOBOTO MHHEpaJa.

/B moperoit Boge muoro monos K* 1 Mg?* mo cpaBHEHMIO ¢ IPECHEIMH
KOHTHHEHTAJbHEIME BOJAMH. JTH MOHB BH3LIBAIOT DEreHEpaIHio Jerpa-
puposamnsix M m X cragaza nmyrem agcopOIum KATHMOHOB MEFKCIOEBEIM
MPOCTPAHCTBOM, a 3aTeM NPOHNKHOBeHWeM woHOB Mg B cHIHKaTHEE
CJION; TPOMCXOAUT YIYIIIEHHE CTEMeHH KPHCTANINIHOCTH MHHEPAIOB.
Ho ato mamMenenne MoskeT GBITH HEIOJMHEIM, I HE BCEr[a IOCTATACTCA BOC-
CTAHOBJIECHNE MePBHTHOI CTPYKTYPHI IerpaupoBaHHOTO MHHEpaJa.

MOHTMOPHIIOHNT H3MEHACTCA B MOPCKOM Bojie Meienuee, yem M u X,
Ilpn moranomennn K'Y MOHTMOPWILIOHAT CTAHOBHTCS CMEMIAHHOCTONHBIM
tana U—M u satem mosker mepeiitu B xaopnrt. Horaomenne Mg?* srocur
yoopsjpouesaocts B erpykrypy M [409] i nmepexos ememaHHOCTOMHRIX
B M.
Y xraoamamTa aAcOopOIMOHHAA CHOCOOHOCTH MaJa; IM0dTOMY HE0OXo-
JIIMO KOPeHHOe M3MeHEeHHe er0 CTPYKTYPHI, 9T00H OH Mmepemes B yeTOii-
YHBHIE B MOPCKOM Cpejie MUHEepPAJIbl; BCAEACTBHE ATOT0 IPOMCXOIAT MEJ-
JeHHOe, HO He BCer/la IOJHOe WcuYe3HoBeHHe KaodmHuTa B Mope. OGpaso-
paumio K B Mope upenaTterByior mexounas cpeia u obmime uonos Ca®t.
IIpumeps m3MeHeHMA TIMHACTHIX MHHEDPAJOB IPH IMOCTYIIEHHH PEIHBIX
B3Beceil B 3a1UBH H OTKPEITOE MOpe ONucaHkl BO MEOTHX paborax. CBogka
nama Yusepom [611], Jlwoxa [444], Mmito [460].

WUcenenosanna cocraBa TIMHECTHIX OCAJKOB COBPEMEHHEIX MOpeil Ha
raybuny no 14 M me ofHapy:RUWIn JIHareHeTHIECKUX H3MEHEHHIT TIHHU-
CTHIX MHHEpaloB, HO B (ojee riaylokmx ropmaoHTax 210 HAOIOZAETCS
[460]. Tax, Munaun u 9pau [462] yeranosuian s san. Crorra (Jlynauana)
Ha ray6maax g0 300 M yBeaudenne copepskanusa M; BosMosKHO, 5T0 HOBO-
obpasosanus W myrem amgcopbumm K* momrmopuamommrom. [lamee,
B BEPXHEMHOIEHOBHIX OTI0;keHHAX B Jloc-Ammrerece (Hanmbopuua)
N3MEeHEHNS TIMHHCTHIX MHHEPAI0B yeTaHOBIeHH Ha rayomay ao 3000 .
IToponer comepskaT cMech MEEEPAIOB ¢ GOJNBIIAM COMEP/KAHIEM B IVIMHAX
M n B necuanukax X. Ilpenmosaraercs, 910 aTo ABJEHHE CBA3AHO C Lpe-
oOpasoBaHUeM IIpU AuMa-KaTareHese MEPBHYHOTO TJIMHHCTOTO MaTrepmalia
IO BIMAHHWEM DACTBOPOB, MHIPHUPOBABIIAX B MOPHCTHIX MECYaHHKAX,
HO He NPOHUKABIINX B TJAHHE,

Cormacno uccrnegosanusM Bepera [378] u ITayapea [480] B Tpertnu-
uex ocagkax cepun ['and Koer (CIIIA) xonmuectso M yMeHBImaeTcs ¢ TIy-
OMHON W 3aTeM OH HCYE3aeT; HO MOABIAITCA cMemanHocaonawi M—M
i M. Yusep [512] cumraer, 9ro ¢ rayOna0il B COBpEMEHHEIX 0CAJKAX
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yMeHbIIaeTesaA KoamaecTBo M 3a cUeT BOSHHKHOBEHHS CMEIIAHHOCIOWHEIX
N—M u wimmra, 910 CBA3aHO ¢ PA3JMYHBIMH IHTAHHEM M PACCTOAHMEM
or Oepera. Ho wusMeHmenus uAyT B OHOM HANpPABJEHAN — IIO-
cTpoeHnu Bce 0oJee YCTONYHMBRIX MHMHEDPAJOB H3 HeycTOHIHBHX (0T-
KPBITHIX).

/ Cpeu ayTHIeHHBLIX HEMJIMHACTHIX MUHEDPAJOB B MOPCKHX IJIMHAX IIPH-
CYTCTBYIOT KapOoHATH, NMHPUT, TIayKoHHT, PocPopuTOBEIE, Maprasie-
BEIE ¥ KPEMHUCTHIE BKIKYeHNA (01aJ, Xannenon) u neoanrsl. Ocobennoctu
obpasoBanua ayrureHHsix ¢opMm kKapOOHATHHIX MHHEPAJIOB M IIHPHUTa
B TyMHOHHX 30HaX moapodHo ocsemenst H. M. Crpaxosem, 9. C. 3aa-
manzon u M. A. I'maroxesoit [305].

HKapGoraTHbli MaTepuaj B TePPUTEeHHEX MOPCKHX OCa/IKaX HAKAILJIH-
Baercs IpH oTiokeRumH u Amarexese. IIpm stom malmomanrea peskune
M3MEHEHHA B COCTABE M KOJMYECTBEHHOM COJED/KAHMH KapOOHATOR.
Kanpnur npeobiaajgaer man cumepuroM; wHorga npueyrcrByior MgCO,,
MnCO,; n amkepur. B riamsax WIOBHIX BIHAJHH B YCIOBHAX BJIAKHOTO
KRIMMATa KOHNEHTPUPYETCA B 3HAYMTEJBHOM KOJIHYECTBE CHIEDHT, B CO-
OyTCTBYIOIMX MEeCYAHHX IMOpojiax — KaasmuT, CocTaB KOHKpemmii
OOBIYHO CBABAH ¢ COCTABOM PACCESAHHEIX KapGOHATOB B JAHHOH IOpPOJE.

. I[lmpur — xaparTepHEIl ayTUTeHHBIH MHHEPaJ] MODPCKHX OacceiHOB,
B BOJE KOTOPHIX mpucyrersyer mHoro SO;. MakcumanbHOe KOJHYECTBO
nuputa GOpPMEPYETCA B IUIMHAX, YTO CBA3AHO ¢ GOJBIIMM COMEpPHRAHHEM
opranmyeckoro semecrsa. Ecan Cop << 0,3% , T0 B mopojie MEoro coeyu-
Hennit Fe,0,, nerxo pacreopumoro 8 HCI. 9t ycioBus cOOTBETCTRYIOT
OTJI0KeHMAM KpacHOUBeTHHX Toaml. Cop. B kommuecrse, Goxbmenm 0,3%
u MeHbmeM 4% mopoan, o6ycloBIMBaeT CEPOUBETHYIO ¢iaabo HIM yMme-
PEHHO BOCCTAHOBHTEJABHYID CHEPUTOBYI0 WIN CHAEPHT-XJIOPUTOBYIO
obcraHOBKY ¢ mpeobaamammem Fefjgp M MEHAIOIIEMCA COOTHOHICHMEM
CHIEPUTA M IIAMOBHTA.

Ilpux ornoskenuM TeMHO-CePHIX TAMHHECTHIX MOPOJ TOCHOJCTBOBAJA
CHJIHO BOCCTAHOBHTEJbHAsN 00CTAHOBKA ¢ Pe3KHM IpeobiajapmeM -
pura Hax Fegey mpu Cope > 4% w1 Hasmamn B Bojie GOJIBIION0 KOIMIECTBA
S0;. Yem muume copepsxanue C,,., Tem Gospme mupura obpasyercs
B TJIHHHCTHIX OCAJKaX.

Coornomenne Fepey w Fepyp, B MOpCKHMX BOax 3aBUCHT OT KOJTH-
4ecTBA 3aX0POHEHHOTO OPTaHWIECKOTO BEH[ECTBA W €r0 COCTaBa, HATIMINA
M CTEHCHM B3MYYHBAHHUA 0CAMKOB M JEICTBUA MI0EI0B, H3MEHSOINX
BOCCTAHOBUTEIBHYIO CPEAY B ORHMCIAHTENBHYI, H OT CKOPOCTH CEJ{NMEeH-
Taumum,

| Hagecmrkosucmule 2auLkb APOKO PACIPOCTPAHEHHl B MOPCKHUX OTJI0Ke-
HUAX HA DasHHX TayOmHAX, JTH TIHHEH coiep:kar o 25% (ycaoBHO)
CaCOy; npu Gosee sricokoM coiepskarmu CaCO, oau HasHBaWOTCA Mepre-
aavu. V3BecTKOBHCTHIE TJIHMHBI MOTYT HMMETh MONIHOCTEL [0 [ECATKOB
METPOB W HWHOTAA 0Gpa3yloT XOpoIlo BHjIEp/KAHHBE [0 TIPOCTHPAHHIO
ropusonTH. OHE MOCTENIEHHO NEPEXOAAT B MEPrein, PIIMHUCTHIE I MOUTH
wncThie uaBecTHAKH., MWerounmkom mopnimennoro comepskanma CaCOg
B MOPCKOIl BOJie fABJIAETCA PACTBOPEHHE H3BECTKOBHCTHIX OPTraHHICCKHX
0CTATKOB, paspyuieHne Geperos, CJI0/KEHHHIX H3BECTHAKAME, H3MEHEHNE
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KAAMATHICCKNX YCIOBUI, BJIMAINX HA TEMIOEPATYpPy BOJBI MOPCKHX
facceiiHOB, TOABJICHNE TOIJIBIX TEUYeHMUIT,

N Taaykonumosbie 2aumsl ommcanbl PAJOM HMCCJAEL0BATENEH B MOPCKHX
OTIOKeHHAX. AyTHTEHHBIH TJAyKOHHT WHOTJA COCTABJISET 3HAUYMTE ] b-
ayio wacte raun. JI. M. TopGyrosa [81] ommcana MoHTMOPHANOHHMT-
TJIayKOHATOBEIC KapOGOHATHBHIE TIHHEL B OKCQOPACKHX OTHOCHTEIBLHO
raybokoBogHEX oTao;KeHnAx [loxgmockosHOro Oacceitna: ™ I'mayxonut
obpasyer «GecipeTHbIe) (CBETIO-3eJeHOBATO-/KeATEHE) 3epHA. [TayKoHMT
KHMEPHKCKHX, 4 TAK/Ke BEPXHEOKCHOPICKHEX aJIeBPUTOBEIX TJIayKOHATO-
BHIX TJMH OTHOCHTCA K mepexopmomy tuny [81]; xapakTtepHoil ocoGen-
HOCTBIO TIAYKOHATA ABIAOTCA Gollee KPyNHEe pasMephl 3epeH N0 cpaBHe-
HHI0 ¢ KBAapIEBHIMM, T. €. 3TO MUKPOKOHKDEHWH B JOHHEIX OcajKax.

ITo M. C. IIsenory (1958), raaykonnTopse IiMHLL I0PH | OKCHOpIa
[TogmockoBrOTO OacceiiHa MMEIOT TyCTO-YePHYI0O OKDACKY, 0Y€Hb OJHO-
PoAEbI, MAYKAIOT PYKH, BASKHE, COAEPIRAT PEJKHe OCTATKH (opaMuundep
u paauonapuii, crabo Bckmnmaior ¢ HCl; ocHoBHaA Macca mOYTH HEmpo-
apauna Giaromapsa mpuMMecH OpraHHYeCKoro BemecTBa. M3 ayTHreHHBIX
MHHEpaJ0B KpOMe TIJayKOHHTA TJIHHE COEPyKaT OHPHT, THIIC, Kalb-
I[AT, OHal, WHOTJA HeoanTsl. TexkcTypa MHOTJa MEKpocioucrad, Gaaro-
JapA TOCJ0MHOMY pACHOJIOKeHAI0 PaJHOIAPHHA W UemyeKk TIHHHCTOTO
BEIIECTBA.

T'naykornTOBHE TIHHE pasEwx paiionos ommcans JI. A. IOporckum

[352], H. B. Kocrunesoit [169], JI. . T'op6ynosoii [83] m np.
\/ Kpemnucmue (onokosudnbie) zaunbt (apzusiumet) obpasyiores B Mope
(mensd) Ha pasEEx rayGmHAX M B pasHoil yialeHHocTH 0T OeperoBoit
JUHHHA, WHOT/IA B GacceilHax (JaryHax, s3ajMBax) ¢ HECKOJbKO TOBHIIEH-
HOH COJICHOCTDLIO BOJIHI.

OnokoBmjiHLe TJAHHB HPEACTABAAT co00il Kpemkue IIOTHRIE IIO-
POMIbl, MHOT/A ¢ PAKOBHCTHIM HM3JOMOM H OCTPOYTOJbHOH OTAEJBHOCTHIO.
Oxpacka cepas (0T CBeT/I0-CepoIl 10 TeMHO-CEPOil), HHOT/A ¢ 3eJeHOBATHIM
WIN KOPHYHEBATHIM OTTEHKOM, OJHODOIHAaA ¥ peske nATHECTaA. Omoko-
BHJIHBIE TJINHE ¢ TPYAOM PA3MOKAIOT B BOJE; II0 TPENIMHAM U HA NOBEPX-
HOCTAX HACIOEHHA MHOTJA Ha(AIOAIOTCA HaleThl THICA M BOJHOPACTBO-
pumuix coxeii [114], uro, mo MHeHmi0 aBTopa, yKasmBaeT Ha KapKMil
KIMMAT.

Tamas 06EYHO COJEPIKAT IPUMECH aJEeBPATA ¥ TECKA B PABHHIX KOJH-
gecTBaX, MHOTA TIMHB TOHKOAMcunepcHbe, Berpedatores ocratkm dopa-
muBndep, paguoaApuil, AuaToMeil, # MEKPOCIOD, CIIUKYIH T'yGoK, cae/sl
[MOJI3aHUA YepBeii, CIyCTKY 0PraHMYecKOro BelecTra.

AyTHTeHHEIE MHHEPaJbl — TIayKOHUT, CHAEPUT, IHPHAT (HHOTAA MHOTO
B BHJIE CKOILIEHWIl pasHoil GOpMEl H IO PAaCTHTENBHEIM OCTATKAaM), omall.

',/Cpen TAMHHCTHX MEHHEpAJIOB mpeobaagaioT THAPOCTIONa, MOHTMOPHIIIO-
HHUT,"MHOT/Ia IIPHCYTCTBYET 3aMETHOE KOJMYECTBO MAILITOPCKHTA M CEIno-
amra. HMeroynukom SiO, ABIAITCA TPOJYKTH HA3EMHOTO BLIBETPHBAHUA
0 FRUBHE/ICATENBHOCTH MHKPOOPTaHMBMOB.
™ Bumymunosnvie 2auns (apeussumu) o6pasyiorca B MOpe u JaryHax,
MHOTZIa ¢ HEMHOTO NOBHIIEHHOH KOHIEHTpalmeil cojei, B pesyibrare
HAKOIUIEHUA OTMHpPAIONMero WJIaEKTOHA Ha jiHe BoxoeMon.~ I'IHHLL 1
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APTHJIIHTH HMEIOT TEMHO-CePYI0, YePHYI0 H KOPHIHEBATO-9ePHYI0 OKPACKY,
coiepsKaT o0JOMOUHELT HETJTHHUCTEI Matepuaid (KBapIl, HEMHOTO CJIOZ
7 1p.), ayTareHnse KapOoHaTH (KA BI(HT, JIOJIOMMT), MHPUT, XaJlef0H
(umorza oxpemuens). IIpu BhBeTpHBaHME MM BHICHIXaHWN Ha IOBepX-
HOCTH UX WHOTAA 00pasyiorcsa HaleTH APO3HTA.

CrpyKTypa TJIMH HeJHTOBasg, aJeBPOIEJ]HNTOBAS, NEJUTO-OPraHOTeH-
pag. Texcrypa mmorja ciammesaras, BoxHHCTOCJHOMCTas. I'NTMHBE 9acTo
UBBECTKOBUCTHE. B rimHuCTOM BemecTBe NPHCYTCTBYIOT TIHAPOCIIONA,
MOHTMODWJIIOHAT W cMemamHocToiinmii muuepan (10—14 m), BosHmKa-
Myl OpH nponleccax OMTyMHUHH3AIMW H Iepexofie MOHTMOPMILIOHHTA
B THIPOCIIONY.

\ Oprammgeckoe BemecTE0 HEpaBHOMEPHO HponuTEBaeT mopoas. Conep-~
JRaHHue ero MosKer mocturars 25% m Goabmie.

Mopckue aednurogbie 2auUHB — HTO OTIIO/KEHUS MOPCKUX MeJJe/[HH~
KOBHIX TPaHCT'DECCHIl; OHM ABIAIOTCA MEJIKOBOJHEIME 0CAJIKaMu, BO3HUKA~
OUUMHE Yy Kpas CHOJI3aBIIEr0 B MOpe JeAHHKA. __

YeaoBua 3ajeranusa M MOIIHOCTH IVIMH pasHo0GpasHbl M 3aBHCAT OT
noficTiIanmero peaseda. MompocTs MOPCKEX JIeJHUKOBEIX TIHH MOJKET
nocturats 50—100 M. Cpeaun opranmyecKux 0cTaTKOB BCTPEUAIOTCH PAKO-
BIHBI MOJITIOCKOB aPKTHYECKOT0 B GOpeasbHOro KOMIIEKCOB, KOCTH Phl,
UTIH e7Kell, Xomoomo0npre gopaMuandeps, a TAKKe CHOPH W IHIIbIE
caygaitnoro mpomexosienna. llpucyrersyior $opME OTKEPETOrO MOpsA
u MeaxoBofnse, B rammax, ofpasopasmmxcs B yuactkax Gouee ray6o-
KOTO MOPA, BCTPEYALTCH COTOHOBATO-BO/(HAS MOPCKaA TmaToMoBas daopa.

Iiper raum cusoBaTO-CEPELH, CEPHI, HHOTHA YePHEIL (IPH BRICHIXaHHH
TeMuO-cephii). I'pamyzoMerpmueckmii cocras meopmopojmmii, Habmio-
AaloTcA TMEUIEBATHE W IecYaHucTHe Ianps. MHorja npmeyTeTByer cKphi-
TOTOPUBOHTANBHAA, & TAK/Ke JIEHTOYHAHA caoucrocts. Mopcras eHTOY~
HafA CJIOUCTOCTh CPABHHTENLHO I'pybas, OTHOCHTCA K CHMMIKTOBOMY THILY
u He nmeeT 6oapIoil mporaskeHHOCTH. B MOpCKUX TimHAX MOsKeT HalI10~
AATHCS KPHOTEHHAA TEKCTypa SOHTeHeTHYecKoro Tuma. B paiione AHa-
IBIPA DIHTEHETHYeCKoe MpOMEP3aHHe INIHH CBA3AHO ¢ OUEPEJHLIM IOXO0-
JIOJlaHUeM, BHIBBABIIHM TOPHO-JOJMHHOE oJiefienenne. Brijensiorea /iBa
THOA KPHOTeHHOI TekeTypsr [64].

1. I'uEEl ¢ HOPMAJBHEIM KPHOTEHHHLIM CJOKEHHEM [0 BePTHKAJM.
O6mee KOAMIECTBO JEIAHBIX BKIOYCHHI ¢ yBeIuIeHIeM TIy6nHN yMeHb-
MaeTcd, a PAcCTOAHNEe MeKIy nuiupamu, o6pasylonuMu ceTdaTyio WiIH
TOPHBOHTAIBHOCIOUCTYI0 KPHOTEHHYH) TEKCTYDPY TJHH, ¢ yBelndeHHeM
rIyOUHL  YBeTUIHBACTCH,

2, T'muEHN ¢ HADYNIEHHEIM KPHOT@HHEIM CJOKEHHEM IO BEPTHKAJIH,
Hapymenns BrsBaHE BRI0YeHHEM (GOJBIINX JUH3 NHBEKIHOHHOTO TbH/a
HA KOHTAKTe TJIHH C TOJACTHIAIONAMY JTeIHUKOBEIMH OTJIOREHUAMM,
MO9TOMY € yBeJIHYeHHEM TiayOHHEL 06IMas JBAUCTOCTh YBEeJAMYHBAETCSH,
pAacCCTOAHMe MEKAY ILIMpaMu, o6pasyloIIIMH CeTHaTyI0 KPUOTEHHYI
TEKCTYPY, YMEHBIIAETCH. ;

Timanersie MuEepalisl MOPCKEX TIIMH, HO-BUHMOMY, B OCHOBHOM yHa-<
CIeJ0BAHHLIE: THAPOCIIONA, BEPMAKYJIHT H HX CMeITaHHOCJIOHHEE
obpasopannsa. Omm o0pasoBaimchk IJaBHEIM 00pasoM IyTeM MeXaHHYE-
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CKOTO IIEPeTMPAHMA CHJIMKATHHX IOPOZ JeIHHKOM, & TaK/Ke IMoCIery-
jomeil rujgpataud ¥ BHOIeJaYMBAHEA IPH TaAHME Jbga. lJmHEECTEHE
MHHEPAJH MOPCREX OTJIOKeHWH [erpagmpoBansl GOIbIIe, 9eM B IPYIHX
JIOMHNKOBLIX OTI0KeHHAX, BedefcTBue Ooubmero mytm nepemoca [11].

V OcobHe THOH TAHREH

B pasimuanx ¢anmaibHEX YCIOBMAX B PAAE CJIyYaeB BOZHHKAIT
cBoeobpasHEe MIpomecchl (OPMHDPOBAHWA TIMHHUCTOTO BEIIECTBa, B pe-
3yJIbTaTeé KOTOPHX 00pasyioTca 0coGEe THIH TIHHHCTHX IOPOJ, OTIHYA-
JOIpEecs OO0 DAY OPHSHAKOE OT OORYHEX IMHPOKOPACHPOCTPAHEHHEIX
I/INE KOHTHHEHTA, IIePeX0HOH 30HK M MOPs, ONMCAHHKIX Bhme, XapaKkTe-
pHCTHKA HEKOTODHIX M3 HHX npmBefgeHa B Tabi 8.

Tabauya 8
PacupocTpaBeHHOCTh 0COOLIX THIOB IVIHH
agrmn
22 |y |,
1 o
o o 32 3 m =
g 2l 8] 8|8 | E Es g °§’
THOH rInE B e R E =4 E |2 |P
2l 8|5 dl81c | 8|55 |5 |3
808 E| 88| 2|2 % |8s |Bs|Es|8
S| 8| 5| 5| 2|8|58| 5|sEs|E|2E| 2
15| €|[&|5| 8|38 8|88&| 28|82 8
[IAHEABNE IOHH el
JlBcen
Kapcrosre
HaonHHATOBEIE KaMHe-
mopobnLe TJIAHE
(aprEAIHTH):
CyXapHHe, OOIycy-
XapHHe, KpeM-
HEBKH,
dmmaTh (paraTRICH) a— -
TOHIITEHHE e
TamonennTH —
BenToOHETH LRl
[TaasropcKATOBEE ——

FT'nmEaHENe JIHEH. JOJIOBHEe TIMHE B JPEBHHX OTJIOKEHHAX
fgocToBepHO He maBecTHR. Kak meGoapmas cocTapHas dacTh BOJIOBEIH
[IMEACTHIL MaTepHalZ MOJKET IPHCYTCTBOBATH BO BCEX OCAMOYHEIX IJINi-

“.Hax ® COBDEMPHHHIX TIMHHCTHX ocajgkax [236]; mo, kpome Toro, om oGpa-
3yeT M CaMOCTOATEJNBHEE CKOILIEHHA, K KOTODHM, HANPHEMEp, OTHOCAT
HEeKOTOpHE JECCHL.

UpessH9aiiH0 WHTEPECHEIM 0JI0BEIM TIMHHCTHIM o0GpasoBaHMeM AB-
JIAIOTCA COBPEMEHHEE TIMHAHEE AI0HE, 00pasylommecd B PABHHHHOIM
gacTrgE0 OodoTHCTOH MecTHOCTH (cajluEHe), pACHOJOKeHHOH BOIH3H
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aaryem [389, 481). Tammmermit matepman mnepBomaganbao obpasyer
OTJI0/KEHUA CANHHE, KOTOPHE BEICHXAT B [IINTEILHOE CyX0e BpeM#
rofa ¥ HA NOBEPXHOCTH NOKPHBAKTCA TOHKON TIIMHHUCTOH ITeHKOH,
CKpyYHBalOImeiicA NPH BHCHXaEmH. DBerep MePeHOCUT TIAMHHUCTHE KO-
pouku, PacTurenbHocTs 3a mpejesiaMm JaryHe sajep:usaer ux. Onu
0CefaloT, PasMaYMBAIOTCA JOKEM W IPeBpamaloTcA B KOMIAKTHbIE IJIH
HACTEIE MACCH, y/Ke He MepeMeniaeMule BeTPOM M HMeIne Bujl IIIHHAHLIX
rpe6ueit moam moH, I'THHEAHLE JTIOHHE [OCTHTA0T HECKOJBKUX METPOB
B BEICOTY. ;

B rammax mpon Haiiienn uckomaemsie opaMuHuQepE, cIes AKHBOT-

HEIX ¥ TPOCIOH KADJIHKOBHEIX pakosun m obaomros Mulinia lateralis,
3aHECEHHHIX U3 MATEPUHCKOI JaryHnl BOJHAMH M TEYCHHSMH, PAcCesH-
HEIX [0 WINCTON MOBEPXHOCTH CAJHHE W 3aTeM TepepacHpesiejeHHBIX
BETPOM.
v JI 8 ccm mpemeraBiAiorT coboii caabo cHeMeHTHPOBAHHEYIO TIHHHCTO
aJIeBpUTOBYI0 (peske aleBpPUTO-TIMHECTYI0) HECHOHCTYI0, IOPHCTYIO,
nasecTroBuCcTy™O (10—15% CaCO,) mopony. Jlécc obnanaer mopucTocThio
B BHJ[@ PA3BEeTBICHHHX TPYOOUeK 1 KaHAIBIEB (MPeANoI0/KATeIbHO CJIeIk
ropHedt pacrenumii). Ilser maxeso-cepwii, cepoparo-kenTeii, GypopaTo-
JKeJITHIM, cepoBaTo-KopHYHeBHil. XapakrtepHa croa(uaTad OTeNbHOCTD.
JléccorumuEe MOPO/El 06IAMAI0T OTHMM MM HECKOJIBKUMHY U3 IEpeTucjien”
HEIX IPH3HAKOB. —

Jlécesr m néccoBrie mopojnl ABIAKTCA Haumbolee pacmpocTpaneH-
HEIME CPeJIH 9eTBePTHYHEIX KOHTHHEHTAJIBHBIX OTIOKEHHHA B PA3IHYHEIX
cTpaHax Mupa. JIéccH MMEOT cITomIHOE WM OCTPOBHOE PasBHTHE B pab-
HUHHHX 00JacTAX; KpoMe TOro, OHH PACIPOCTPAHEHH B IPEIrOPHELX
PABHMHAX, HA CKJIOHAX TIOp, B M@KTOPHEX KOTJIOBUHAX.

Jléccrl pacmpocTpaHeHH HA PASAHYHEIX MO MOPPOJIOTHH M TeHesncy
dopmMax MaKpo- m MuKpopenbeda B 30HAX BEYHON MEp3IOTH, JECOB,
Zecocremeii, cTemeil M MONYOyCTHHB., 3ajeraHme MOKPOBHOE HA PasImd-
HEIX II0 BOBPACTy, TeHeSHCY M COCTABY OTIOKEHHAX; NPHYPOYEHH OHHE
K BepXHEil JacTH 9eTBePTHIHEIX OTI0:KeHMil. MoIHOCTh J8CCOBHIX OTI0=
JKeHUil KoJeDJIeTcA OT HEeCKONBKHX CAHTHMETPOB 10 HECATKOB H COTEH
MeTpOB.

Jlécch OOHIYHO HECJHOHCTHE, peske HeACHOCIOHCTHe; JECcCOBHjiHEE
TOPOAILL 9acTo ciaoucrrie. JI8cck 1 A8CCOBUIEEE TOPOLH COMEPIKAT JIUHIEL
M IPOCIOH IIecKa, aJeBpHTA, IPaBhsA, [0YB, BYJIKAHMYECKOIO HeIIa
1 00JIOMKH TIOPOJT.

(Qaymra HaseMHAA M YACTMYHO IPECHOBOJHAA BCTpPEYAETCA HE HOBCE-
mecTHO. OGHADY/KEHH CIOPE, IEIBNA, CJIEIE KOpHEel u cre6iei pacTeHUE
H JI0KJIeBHIX dYepBeii.

ITo rpamyIoMerpHuYecKOMy COCTABY [ECCH ABIAKNTCA IJIMHHCTO-
aJeBpPUTOBHIMY (IEIEBATHME, 10 TEPMHHOIOIHH IOYBOBENOB) HOPOJIAME
u copiepsxar Goapme 50% ¢parmmit 0,05—0,01 mm. Cpegu aéccos u aée~
COBHJIHBIX IOPOJi BCTPEYAIOTCHA CyHecH, CYIAWHKH. 3epHa 06I0MOYHOTE
MaTepuajla OKaTAHHEE, YIJIOBATHE WIH mMolyoxartammse. Jlécconme mo-
POJIBl CIOKEHH B OCHOBHOM KJIacTorennkiME Muuepaxamu. ITopopoo6pas
3YIOIEME SABAAKTCA KBApI, MONEBHe NIIaTh, KapGOHATH M TIMHHECTHE
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mumepain. B He3HAYATEIBHOM KOJIHYECTBE NMPHCYTCTBYIOT CJIOMH, Xal-
[ef0H, THAPOOKHCILL Jkeaesa.

~ I'nmEncTHie MUHEPATBl TPEICTABICHH MOHTMODPHIOHHTOM, KAOJMHE-
TOM, THAPOCTIONOI, MHOIAA HPHCYTCTBYET COIMHONAT.

AyTHreHHRIME MIHEpaJaMH, YaCTHYHO BTOPHYHOTO IPOMCXOKICHNS,
ABJIAITCA THAPOOKRHCIHI 7KeJIe3a, KATBINT (MHOTA CHJEPAT M JIOJOMNT),
runc. KapGonats m rumc o0pasyior KORKpENWH, ;RypaBINKE, TLICHKI,
KOPOYKH, HATETHEE ATPEraThl; KPOMe TOT0, B 3ACYMINBHEX 06TacTAX MO-
sKeT TMPUCYTCTBOBATH IaJUT.

Jléccs B pasHEIX pailoHaX MMEIOT PA3JIMYHOE MPONCXOKACHNe — DOJI0-
Boe, 2J0BHANBHOC (HOYBEHHOE), NeTOBHAJBHOE, AJIHBHATLHOE, IPO-
JIOBHAJBHOE, BOAHO-IEIHHKOBOE W CMEmaHHOe.

Han6osee mupoxo Jiécchl u JECCOBUIHEIE MOPOIH PABBUTH B IIIEHACTO-
meHoBHX oTaoskennsax. Hexoropwe asropm [21, 199] mpegmonararor,
gro jéccoBmHbe 00PAa30BAHHA BCTPEYaOTCA W cpefm Gollee APEBHAX
OTJIO/KeHWit, HaYMHAS C JOKeMOpus.

Jl. B. Hamuermn [236] mpemmoaaraer, wro tak HasHBaeMmEe CHPTO-
BEe TIWHH ANMEDPOHCKOTO APyca HEOTeHA 10 XAPAKTepPy 3ajerammus,
nerporpaduaeckomy cocrany Giamakn k néccam. Onmraxo I1. A, IMusgaoua
[344] cumraer mMX KOHTHHEHTAJBHEIMH NPECHOBOAHHLIME 00pa30BaHUAMI
03€pHO-JATYHHOTO THIIA., JTH MIMHH XaPaKTePH3YIOTCA CILIOMHLIM PASEH-
THeM Ha 3amagHOM ckiaone u orporax Obmero Cripra B IToBomkse, cia-
raloT BEPXHION FACTH ANNIEPOHCKHX OTJOKeHMI M 3aJeraloT Ha IOJCH]-
ToBrX meckax. OHH HMEIOT KelTO- M KPacHO-OypHIl IBET, MOIIHOCTH
50—70 M, obGaagaiT 3aMETHOH CIOHCTOCTHI0 B HIKHEH YACTH TOJIIH
¥ IIOTHOCTREIO. B BepxHeil wactm HabaomanTea ¢Tond9aTras OTAEILHOCTE
¥ BSATHICOBAHHOCTE (MeJKHe pacCeAHHHE KPHCTAJIL, APY3H, THE3Ja
runca), Kpome Toro, mMocToOAHHO MPHCYTCTBYIT pacceAaHHbe KapGoHATEH
(4—6%) u BommopacTBopuMmue coxnm (0,2%).

B tonme rianE HAGIIOMAIOTCHA IATHA THAPOOKHCIOB Keje3a, yrancTHe
BKpAILIeHUA U OPraHAYeckoe BemecTso. ['IMHHE WHOTZA 8AMETHO CJIIOJN-
creie. [IHHEECTEE MHEEDAIH MPEICTaBICHEl THAPOCHIA0N, MOHTMOPUIIIO-
HHATOM W KAOJIWHATOM.

TamEH KapecToBHE BRIOIAKNT ABa moaTuma. K mepeomy
fOATHITY OTHOCATCHA AyTHTeHHEEe IJIMHK BHINeJaYHBAHHA, KOTOpHe oGpa-
3yIOTCA B PE3YIbTATE BHBETPUBAHMA M PACTBODEHNS H3BECTHAKOB, T0JI0-
MHTOB H MepTeJjeil Kak Ha MX MOBePXHOCTH, TAK M BHYTPH TOJIY KapGonar-
HBIX MOPOJ, B mycToTax Bheraunsanns. Ocnoboxaennoe B pesyabrare
pacTBOPeHHA KapGOHATHHIX NOPOJ TIMHUCTOE BEIIECTBO, B COCTABE KOTO-
POTO MOTYT HPHCYTCTBOBATH PasHble [IMHWCTHE MUHEDANH — THAPO-
ca01a, KAOJMHAT, MOHTMOPH/LTOHUT ¥ IPYTHE, MOBEPraeTcA N3MEHEHHIO
¥ 10j] BAMANNEM INeJ0YHOH CPEejH, CO3JAKINeica B PesyibTaTe pacTBO-
penns KapOOHATOB, MEPEXOUT NOJHOCTHIO WM YACTHIHO B PACTBODHI,
#13 KOTODHIX BHEAGIAIOTCA OOBIYHO MHHEDATH MOHTMODHILIOHHTOBO
rpynmer, 00pasyiomme MOHTMODH/JIOHATOBHE TiMHEH. B pame caydaes
ORN ABJIAIOTCA ajgcopOeHTaMu.

ITo mammsM 3. A. Bormamosoit u gpyrex [24], ramau BHImenavmsa-
‘g mMeT of6muBEo HesHaumTeNbHyH MommoctTh (0,01—0,5 M m pexe
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06apmyo). inuaer 3a1eraloT B BHAE TOHKNX IPOCIONKOB ¥ IPHMAZOK
10 TpPeluHAM, CTeHKaM HOP M INIOCKOCTAM HAIIacTOBAaHHA KapOOHATHRIX
MOPOJ; WINM B BHJE THH3 M HEIPABWIBHEIX THE3] BHYTpH KapGOHATHHIX
TOJIII, MIIH 8aMEMIAI0T HANeJ0 cJoum KapOOHATHEIX HOPOJ B Cyvae 3aje-
TaHHA WX HA TPAHHIE C BHINEJEKANINMHE TECTaHO-TINHHCTEIMH OTI0Ke-
auavu. Habmogalores peskme minm IOCTENeHHBE IEPEXORbl OT TJIHH
¥ KapGoHaTHEIM mopojaM. HanGosee 9acTo 5TH INIMHLL CBABAHH ¢ MOPH-
CTHIMH H3BECTHAKAMIE ¥ J0JOMHTAMH. 3arpA3HEHHOCTh KapOOHATHBIX II0-
PO TINHUCTEIM BEI[ECTBOM HE mMeeT sHadeHusd. [lajke B IHCTHIX KopaJi-
JOBHX H3BECTHAKAX IPH WX BHEBETPHBAHME 06pasyorcA IPOCION IVIMH
BHITIEIaTABAHHA.

Tammsr mMelor sKeXTHiH, 8eJeHEN, KpacHiii, d¢uoleronniii, MaTOBO-
Gennii ¢ PO30BATHIM M 3€JEHOBATHIM OTTEHKOM IBET M HEPEIKO IecTpo-
neerHsl. I'JIMAE BOCKOBHJHEI, MMEIOT YeIIyiigaTo-ClaHIEBaTyI0 OT/eb-
HOCTH B BOfie 00HITHO He pasbyxaior, HO PACHATATOTCS HA KOMOTRN MIIN
caabo pasOyxator. [auns uporga cojlepsRaT BRIOICHAT HEPACTBOPEHHEIX
00710MKOB KapOOHATHEIX IIOPOJI.

Ko Bropomy moaruny ormocsaTca TauHE BMEBaHuA. OHH OGEYHO
8AMOJHAIOT KaPCTOBHE HYCTOTH B M3BECTHAKAX M MPEACTABIAIOT coGOM
OPOAYKTH PaspyIIeHHs BHIIEIEKAaNMX IJINH ¥ IT0YB, BHECEHHEIE B IIPO-
MOHWHBI B M3BECTHAKAX MOBEPXHOCTHRIMH M TPYHTOBRIME Bomamu. X co-
CTaB OTpakaeT cocTap pasMmuiBaeMuX mopoA. OcofeHHO 9acTo OHM BO3HI-
KaT B ciayuae HerayboKOTo 3ajeraHus KapOOHATHHIX TOJII.
~ KaonnEnToBsHe KamMHenofZoOHEHKHe raimHEH (ap-
THIATE) 06pasyioTed B PA3IHIHEIX YCIOBHAX HA KOHTHHEHTE W YaCTHID
B npubpeskHoi 30me (3anmBax) MenakoBopHoro Mopsa. HaumGomee pasmo-
00pasHBl KAOIHHATOBHEE APTHIIATE B YIJIEHOCHHX TOIUAX JMMHUIECKEX
Oacceiimo. OHN ¢BA3aHH ¢ 03EPHEIMH, 036PHO-00JOTHEIME W JIATYHHBIME
danusamMu TPUMOPCKHX DABHUH U IIPEJICTABICHE CYXapHHIMI (B TOM Ymcle
KPeMHEBKAMHA) H IIOJyCyXapHEMH TiInHaMm u dacThio (ummaTamn (flint-
clays).” KpoMe Toro, KaoNMHHTOBEIE APIHIIUTH — QIHHETE H TOH-
ITEHHE — PAaCHPOCTPAHEHE B YLIE€HOCHBIX OTI0KEHNAX MaPATHICCKEX
OacceiiHos.

+s [Tepeanciennsie PasHOBHAHOCTH KAOJIMHMTOBHIX APIH/IINTOB ABJIA-
10TCA OTHEYIMOPHKIMH B BMeT (0.IbIIoe MPOMEIIJIEHHOS 3HAYEHHEe B IIPO-
M3BOJICTBE OTHEYMOPHBIX M3JENHI. —

Haommapur xamMuenofo0HEIX IJIWH WMEET IOJTHOCTHI0 WM B 3HAYH-
TEJALHOH CTEIIEHH AYTHTEHHOE IPOMCXOKIEHHE, WT0 BMECTe C COCTABOM
OpraHuYecKuX COSHHEHHH oupemexser ocobnie (uU3HIECKHEe CBOICTBA
TJINH.

CyxapHHE H NOIycyXapHbE IIUHE — HIKANAE KapOoH, ceBepo-samas-
moe Kpsuto ITopmMockoBrOro Gacceiima [54] ABIANTCA HCKINIATEIBHO
KOHTHHEHTATBHKIME OCAJIKAMY MIPHMOPCKOH DABHUHEl, NePHOSUISCKH
3ATONIABHICNCA MeIKOBOAHEIM MopeM. Omm QopmmpoBaImch B MeJKO-
BOJHKIX BOJ0OEMAX [JOTHHHO-03€PHOT0 THIA ¢ HAMMIAEM yIaCTKOB 3a6oa-
YUBAHHAA W OTHOCHTEILHO GEICTPOTO TedeHHA BOJ. BMmenamoiamm mopo-
JaMH ABJAIOTCA TECKW, MECYAHAKH, TAMHB ¢ THAPOCIIONOH H KaoJHHH-
TOM, YTJIHCTHE IPOCIOH.
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CyxapHie IJIMHEL 00PAB0BATACH B OTHOCHTEIBHO TOBLINIEHHKX y9acT-
Kax [peBHEro peibeda ¥ MOABEPIVIMCH HOCHE OTJI0/KEHHA 0CajKka BOBJei-
CTBHIO MOYBEHHEIX IPOIECCOB IPH OTHOCHTEIHHO HM3KOM YPOBHE TDPYH-
rosux Boj. A. H. I'magrosckmit n M. H. Ymarnrcrnii [78] cunraor, aro
cyXapuble TIMHH NEePBOHATANBHO LPEJICTABIANN 0060 OOKCHTOBEE
HOPOJILI, HO B PESYJbTaTe HMOCJHEAYIONero BEBETPUBARNS IIHHO3EMICTHE
MHHEpaJH HpeBpamaiuck B KaoammuT. OQHAKO 9TO IpecTaBIeHHe HE
COTJIACYETCHA ¢ YCJHOBMAMM 3alleraHds ¥ CTPOEHHA ILIACTOB CYXapHBIX
n monycyxapHux rama. OO0 5ToM CBHIETENBCTBYIOT OCTATKH CTATMapHil
H WX PH30WI0B, HAYIINX BEePTHKAJBHO ¥ HPOHHBHBAWIMX Bech NIacT
TAMHEE, KOJI0OMOpPHEE CTPYKTYPH IMOPOIE, IPOCION TEeCKa B TNIHHAX
m jap. B EpoBie MecTaMHW BaleraiorT CJOM YIJA; PACTHTENBHEE OCTATRE
YMEHBINAWTCA B KOJIHUECTBE K mojomse ciosd. B opraEmyeckoM BemecTse
OGuTyMBl mpeolIaganT HAJ TYMHAHOBHIMI KHCJIOTAMH.

IMonycyxaputie ramas 00pasoBaiich B NOHAKEHHBIX, II0 CPABHEHHIO
¢ CyXapHBIMM TJNHAME, YCIOBAAX JPEBHETO pesibeda B BojoeMax 03epHO-
JaTyHHOTO THIIA, TECHO CBA3aHHKX ¢ MopeM. 06 aToM CBHAETEILCTBYIOT
JIMHAH KAOAUHUTOBOTO MEPrels B INIACTe IJAWHL, IPHCYTCTBUE sREIBAKOB
cujiepuTa, MEHBIIE® OCBETJIEHNE TIHHLI IOYBEHHBIMHU Tporeccamn, Goab-
mee KOJIMYeCcTBO OPTAaHHYECKOTO BEIIECTEA, B KOTOPOM I'YMHHOBHX KHCIOT
foapme, deMm GHTYMOB.

CyxapHEIe TIHHE HMeIT OeJElii, CBeTIO-CepHil, CepHIil M PEegKO dep-
HEI HBeT (YrAHCTHE CYXapH); MeCTAMH OKpacKa IeCTPOIBeTHas BCIe-
CTBHE IPHCYTCTBHA OKHCIOB Kexesa (posoBkie, KpacHHEe, QHOJETOBHE
mATHA ¥ yyacrku). IloaycyxapHiie rIMAE CBeTIO-CEPEE M Cephlie, HHOTAA
¢ (uoNeTOBEIME IATHAMH.

" Cpenn cyXapHHX ¥ HOJTYCYXapHEX INIHH OPHCYTCTBYIOT IECYaHHCTHE
PHIXJIBIe PAsHOCTH W HeIecYaHHWCTHE, miaoTHHe. llepsrie mpuypoueHH
K IIOJ[0IIBE W KPOBJIE INIACTOB TJWH, HMEIT 3ePHHCTHA HIH B3eMINCTHIH
H3710M, IIOTHBIE TINHE H ‘yemr paxkoBucTHit uamoM. OTHenbHOCTH IVIHH
yraoparas m Komropatas.” CyXapHEe IVIMHEH He IVIACTHYHEL ¥ B BOJe HE
PasMoKaroT, laje B TedeHne NpojioJuKnTeNbHOT0 BpeMenn. [lonycyxapase
TJMHB PA3MOKAIOT B BOJIe HE HOTHOCTHIO. J(iA_cyXapHHIX IJIHH Xapak-
TepHA MOPHCTOCTH, HHOTJA OOIUTOBOE CTPOeHHUE, UepHHE U TeMHO-CEPHE
TIMHE AMEIOT HHOT/IA OYKOBYIO W IATHHCTYIO TEKCTYPY (CBETIHe NATHA —
ayTHIeHHEH Kaoimawut). Bolee miIoTHHe cyXapHEE IJIHHE, HA3HBae-
MBEE {(KpeMHeBKaMm» (TAK KaK B HM3Jl0Mé OHH HANOMHHAKT KPEMEHD),
HMEIOT CAMBHYIO TEKCTYypY. ¥ IOJYCYXAPHHX TJHH H3JI0M 9enryidaThif,
HEePOBHBIIL

CyxapHEE ¥ IOJycyXapHEE ITHHEB HECIOMCTH; MHOIMA Habmaogaercd
pacKaJLBAHNE IJIACTA IO TPENIMHAM KJIMBAjKA, CBABAHHEIM C ILIOCKO-
CTAME HACIOGHHA WM OBEPXHOCTAMH MePHOJAHYECKNX NEPEePHBOB B Ha-
Komaenun. Hpemueskn mmeror ofEopogHoe cmiomuoe crpoenne. Muorma
rabaogaoTes HeGONBIIHe KOHTIOMEDATOBHIHEE BKINYEHNA, OTIHIHBIO
10 CBOEMY I[BETY OT I(BETA OCHOBHOM MACCH TJIHHBI — BO3MOMKHO, OHH
BOBHUKIW B pesyanTaTe mnepepaGoTEM KOpPHAMM pacTeHmii m OGakre-
pUSIME yike B RAKOH-TO Mepe YINIOTHEHHOM MAaCCH OCajJiKka CyXapHOM
ramas. Hpome Toro, B cyxapHEX riamEax HaGIi0anTcs KAOIHHHTOBHE
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@ xaJmenoHOBHHEE BRAueHusa [54, 124]. Boasmoskno, omm saBasoTCH
cJaefaMu KopHeil pacTeHMHil.
. Jlns cyxapHSIX B HOJyCyXapHEIX IJINH XapaKTePHH MeJNTOBHE (reJe-
. BEIe, OJHOPOJIHEIE H KOJJIOMOP(HLIE), aJeBPONEJUTOBEE H Pejie IMcaMMmo-
. JeauTOBHE CTPYKTYPH. Cpennm KoMIOMOP(HEIX CTPYKTYD HPHCYTCTBYIOT
. XJombeBHIHAA, CTPYHUATAA, OOJATONEIUTOBAA, MOPPUPOOIACTOBAS MAK-
. POCTPYKTYPEL
. OcHoBHAf Macca CyXapHHIX IVIMH HMEET KPUCTAIMYECKOe CTPOEHME;
. B NECYAHWCTHIX PABHOCTAX KaoxmHT GoXee packpucraiiausosas. Ilo
. XapakTepy KPHCTANINYHOCTH TIMHHUCTOTO BENIECTBA B CYXaPHHX TIHHAX
BEIEAAOTCA: 1) CKPHTOKpHCTANIMYECKHE TJMHHE (CyXapHEE TIHHE
.} KPeMHEeBKH), H30TPOIHEE B CKPEIIEHHKIX HUKOJIAX BCJACICTBAE TOHKOCTH
| eIAralomuX HX 9YAcTHAN, H 2) YACTHIHO NePeKpPHCTAIN30BAHHBE TJHHE.
~ OcHOBHag Macca MOCJHEJHAX CKPHITOKPHCTALIMYECKAS, NEPEeRpPHCTAIIN-
. 3amuA WIET MO TPEIHHAM H COBJaeT cerdaroe Wim (GpeKumeBnmjiHOe mora-
. caHmMe; KpoMe TOro, HpPHCYTCTBYOT mopdmpobiacTsl KaodmHATa pasMme-
. pom Goxee 0,01 »m.

« CyxapHEe u mOJycyXapHHe TIHHE COCTOAT B OCHOBHOM H3 KAOJIHHHTA,
KOTOPHIT WMeeT COBePIIEHHYIO CTPYKTYpPYy. B mecuaHsix W ajeBpHTOBEHIX
IMHAX HPUCYTCTBYeT ruppociiofa. CyxapHsle IHHS, B OTAHYHEE OT IIO-
JyCYyXapHKIX KAOTHHATOBEIX TIINH, COXEPIKAT NPHMECh TOHKOPACCEAHHOTO
~ ¢BOOOHOTO TTIMHO3eMa. Y KPEMHEBOK MOBHIIIEHHOE cojlepkanue ¢cBoGoJ-
HOTO TIMHO3eMa uHorga mocruraer 6,5%.

- * AyTHTeHHBIC HEIJIMHHCTHE MHHEDAIH B CYyXapHHX TMIHHAX IpefcTa-
| BIeHH NHPUTOM B BHJIE PACCESHHHIX 3epeH M HEGOABIINX KOHKDENHIi,
. a TaksKe 1CceBgoMOp(0o3 MO PACTHTENBHEIM OCTATKAM, M PeKe ORHCIaMH
- sxesnesa. JlJs mOMyCyXapHBIX IVIMH XapakTePHH KOHKDeIHM CHAEPHTa,
;»,_pe,r.mne JAMH3E RAOMHHUTOBOTO MEpPrejisi M OKHCJLL skeiesa. -

' O6xoMouHEe MIHEPAJIL — KBAPI, IIOJIEBLIE MIIATH, CIIO/(BI, KAOIHHHE-
| suposaHmEE 00IOMKH IOPOJI; AKIECCOPHEE MIHEPAIH — IUPKOH, TypMa-

JIAH, TPAHAT, CTABPOIHUT W AP.

CyxapHEe W [0JycyXapHEe IIHHE IMAPOKO PACHPOCTPAHEHE B yrJe-
. HOCHHIX oTJOs;eHHAX HmkHEero kapboma (IlogmockoBmmit u gpyrue Dac-
- ceiimbl) MBBECTHHEI M CPeJM OTJIOKEHmIT Jpyroro Bospacra [253, 349].
- " @Qumatu (flint-clays — ¢ammTRIel, KpeMHeBKN) IPEJCTABIANT
o ¢o00ii TBepAHIe KDPEMHEBWJHLIE HECJOWCTHE APTHIATH — AHAJOTH
- GOPOBMYCKEX KDEMHEBOK, 00JaJlalONIUX BHCOKOH OTHEYIOPHOCTHIO;
B @CTECTBeHHOM COCTOSHHH OHH HEILIACTHYHEl, HO NPH 09eHL TOHKOM
. mMBMeNbUeHHW WHOTAA IpmobperainT caabyio miactmamocTs. VI TaBHBIMI
- ocofenHOCTAMN (PIMHTOB ABIAITCH, HOMHMO BHICOKON OTHEYIODPHOCTH,
. Majiag BOBAYIIHASL U OTHEBAsg ycaJKa U HepPasMOKaHWE B Boje, 9TO
MOSBOJAET WCIOJb30BATH HTH TIHHACTHE TOPOJE B IPOM3BOACTBE
OTHEYNOPHBIX HBeNuil Ges mpemBapHTEABHOTO 00/KMra. ——

B CCCP ¢aunrte 06HADYKEHE B JINMHUYECKUX YII€HOCHEIX OTJIOKE-
HEAX HE:KEEro KapOoma B IlopMmockosmom Oacceitne, Ha Y paae B Erop-
HOIHHCKOM MECTOPOJKIEHAN, & TAKKE B YTJIEHOCHHX OTJI0/KeHHSAX KapOona
mapaaanueckux OacceiimoB B [ombGacce [122, 142] u Haparaupme [177,
244], mo mpaxkTHYecKOro sHAYEHHA OHH MOKa He MMeT. B 3akaBkasse
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ob6Hapy:KeHbl KaMHENoo0HLe IIHHL, CBA3AHHELEe ¢ 3((ySNBHLIMA TOPO-
AaMu u obnagamomue cpsoiictBaMu (QIMATKIEEE.

HanGonpmmM pacnpocrpanenuem moabayiotea ¢amarm B CIIA *.
ITo Bospacty m yeaosuaM 3ajeramus OHM JledATcA HA S THIOB.

A.Bepxuuit xapbGosr

I. ITnacrer ¢uuETOB BaleralnT YacTo HENOCPEACTBEHHO IO YIJAAMI
Cpead IHMKJIAYeCKH IOCTPOEHHHIX IIECYAHO-TJHMHUCTHX (MHOTZA ¢ Tpo-
CJI0AMH H3BECTHAKOB) MPHOPEKHO-MOPCKHX YIVIEHOCHBIX OTJIOMREHMUIL,
OHI HeoXHOKpPATHO TOBTOPAIOTCH B paspese.

IT. Mecroposxmenna ¢daunaros gopmanmu IToTcBumIa neHCHIAbBaHCKOI
CHCTEMBI IIPHYPOYeHE K IPABHJILHEIM BOPOHKAM Cpefn KapOOHATHEIX II0-
poy; Goiee npepHero Boapacra (OPAOBHK, JEBOH, MUCCHCHIIH).

ITI. Ilnacrsr uimHTOB 3aMETAIOT B OCHOBAHHMM TOJIM cianmes Ilat-
cbopo dopmanun Koremod.

B. Bepxuanit mean

IV. Mecroposknenna (uumaETOR OOHADYIKEHE CpeIll BTOPHYHHIX Kao-
nnuos dopmannu Mumgreamopd.

V. Mecroposierna (GAMHTOR B TOJOIE IJIHH ¥ cXaENes dopmanum
Harora,

B.9onen

VI. Mecroposmenus cpefiu yriIeHOCHHX orXo:kennit cepuun Hymmep.

VII. Quunre aprososoit Tommu 8 Hoxopago.

VIII. Mumarer cpepum aurHuTosex ciaanmes dopmanmun Maprumern.

@TUAETEH 3a7€TalT B BH/IE PASPO3HEHHEIX JHH3, Peke INIACTOB MOII-
woereio 0,1—1,5 M, pesre mo 6 M.

IiBeT mourm Gesii HIH CBETIO-CEPHE /[0 TeMHO-CEPOro, HHOTIA IMOUTH
YOPHOr0, 00KYHO ¢ KOPHIHEBHIM oTTenkoM. MaioM paxkoBucTsil, rrajkui,
posusiit. OTAEABHOCTH — OCTPOYrOAbHEE 00J0MKH pasHoil dopMet 1 pas-
MEpOoB, HE PASMORAION[IE B BOJE.

T'IapHEIM TIMHACTEM MHHEPAJOM ABJAETCA KAOJHHUT; KPOME HEro
HPHCYTCTBYIOT THApOCHONa W muoraa rudbcmr. Hernmaucrsie Teppuren-
HEI® MUHEPAIE — KBAPI[, IOJEBHE IIATH, CJIIOIH — COCTABIAIOT He-
GOJBINYIO 9aCTH MO POE. AKIECCOPHEe MEHEPAJIL IPECTaBIeHE Hanboaee
YCTONYMBEIME BHIAME: IHPKOH, TYPMAJIHH, PYTHI, HIBMEHNUT, MATHETHT,
cdanepuT u Ip. AyTATeHAEE HETIHHNCTHE MITHePAJILl — OHPHT, KaJbIHT,
THIIC, THAPOOKMCIBL jKeJIe38 — HTPUCYTCTBYIOT B HESHAUMTEJHHOM KOJIM-
gectee, OpraHuveckoe BEIecTBO COCTOMT M3 IYMHHOBRIX KHCJIOT, OHTYMOB
U yrimeroro OcTaTka.

Mecroposigerna (uuaTRICes c1afo MByIeHH W UeTKUX IIpefcraBie-
Huil 00 yeaoBuAx uX o0pasoBAHHA B JAWUTEpAType HE HMEETCH.

* Xapaxtepucrnka gamntos CITA nmana mo matepmanam «['eonoraveckne THIH

mecropossnennit «flint-claysy B Coegmmemnwnx IllTaTax B HX XapaKTepUCTHRAN,
(DHHUT'PH, 1936).
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% Tommreitnsl — 9T0 KaMuenofo0Hbe TINHHCTEE IO POAK (APTIILIIATE),
CJI0/KeHHBIe B OCHOBHOM KAOJMHUTOM, HHOT/(A ¢ IPUMECHIO JIPYTHX TJIMHA-

| CTHIX ¥ TEPPHIeHHEX HETJWHHCTHX MHHEDAIOB, YTIeuIMpPoBaHHEIX
. pACTUTEJBHEIX OCTATKOB, a4 TAK/Ke I'YMHHOBBEIX COGJNHEHHIl m OHTyMORB.

XapaxTepHa OXHOPOAHOCTH BHENIHEro 00JuEa mOpomsl., Tommrreitmsr o6-

. HAPY/KEHHl TJABHEIM 00pasoM B KapOOHOBHIX, MEPMCKHX H TPeTHYHKIX

YIIeHOCHBIX OTJIOMKeHHAX mnapaimuecknx Oacceitmo (I'AP, [ombace,
Haparanguackuit Gacceiin). Orn 06pasyiorT IpOCIOHKH MOITHOCTHIO IO
10 cm n Goapmme B mIacTax yris, XOPOIIO BHEP/KEBAIOTCA IO IPOCTHPA-

.~ HHI0 U ABIAIOTCA csoeoﬁpaaamm KOPPEJIHIIEOHHHMH TOPH30HTAMM yIJie-

HOCHEIX OTi0KeEmii. HOHTAKTH HPOCI0ER TOHINTEIHHOB ¢ BMEINAOUIMI
mopofamu MOTYT OmTE pesknmu (00BIYHO ¢ GUECTAUIMMM KIADPEHOBBRIMI
YIJAMH) H PACIIHBYATEIMA (C MOTYMATOBEIME W MATOBHIMH YIJIAME);
OpH 9TOM HEGKHHI KOHTAKT 00b9HO Oosiee peskmii, TeMm Bep‘iﬂﬂﬁ [177].

B ronmreiirax oprarnueckoro semecrsa copepsuuresa 1—2% u Gompme,
Ono npencrasieno pa3IHnIHEIME COYETAHIAME 00YTIEHHEX PACTHTEILHEX
0CTATKOB, BRIIUYEHHAME aMOpPHOI MACCH, MUKPOCKIIOD, IEIBIE PACTH-
TEJILHOTO eTPHTA, ONTYyMOB U TyMuHOBEIX coequnuennit, [To mamasmM Mypa
[465], pasimaus B cocraBe W COJepKAHHM OCTATOYHOTO OPraHNYECKOTO
BEMIECTBA B TOHIMTEHHAX CBA3AHEI C MEPBOHAYATLHEIM Pa3JI0/KeHNEM 0pra-
HHYECKOTO MaTepHala i pasindyuAMI MAKPOOHOI0THYECKOTO PABIOIKEHIA
B pasHEX OmoxmMudeckux ycixopmsax. OGuumo mpeobiramano aspobHoe
PasIosReHAe ¢ IOCIeyIOMuM HaJlo;KkeHneM aHaapobHOTo. Clemsl MERDO-
OPraHH3MOB HMHOTZIA COXPAHAIOTCA B KPHCTALIAX KAOJHNHITA.

[[Ber TonmTeiHOB 3aBHCHT OT COMEPsKAHMISA OPTAaHUYECKOTO BEIMIECTBA
1 UBMeHSeTCSA 0T GeroBATO-KENTO-CePOTo N0 Cepo-KOPHIHeBOTO M Yep-
Boro. Jlna Goilee TeMHOOKpAamIEHHEIX pasHOCTeil XapaxtepHo mambolee
BEICOKOE COJIepsRaHme TJIMHO3eMa.

Cpenn rormreiinos Caapekoro facceifia mo ¢TPYyKTYPHBEM OIPU3HAKAM
seiteasaior [418] cuemyiomume TmmbL.

1. 3epHHUCTHIe TOHIITEHHEL:

4) KpHCTANIHIECKHE ¢ XOPOIIO PAa3BHTHIMI KRPUCTAIAME KAOJIMHNTA;

6) sepHmCTEHE ¢ IpeofIafaHneM MOIKPOKPHCTAIIHYECKIX 1 ONTHIeCKH
HMB0TPOMHKIX ArpPeraTos KAOJMHUTA B BHUAE KPYNHHOK, MAPUKOB, IIPO-
CTPAHCTBO MEEIY KOTOpHM_E MOJKET OBITh BEIIOJHEHO OPraHHYCCKIM
BEIECTBOM;

B) ncennouopc}mme ¢ mcepgomMopo3aMi MHKPOKPHCTAIINIECKOTO
KAOJIMHNTA IO CJIOJIaM, IOJEBHM MIIaTaM.

2. IMaorabie TOHIITEHHE!, CI0/KEHHEE TOMOI@HHOIH TOYTH H30TPOMHOIL
Maccoil KaoJuHHATA.

Kpome Toro, Bmijenens ToHMTEHHOMOA00HbE 00J0MOYHEIE IOPOJIH,
B KOTOPHIX OTCYTCTBYIOT KPHCTAJJIE KAOJHMHHTA M OCHOBHASA Macca I0-
POJIEL IPEICTABIEHA HETPHTOM THAPOCIIONE ¢ PABHOMEDHBIM pacIipejiesie-
HUEM B Heil 3HAYATeNbHOH mpumecH 00JOMOYHOTO MaTepHaja (Ksapia,
IOJIEBOTO mINaTa M Jp.).

TonmrefiHsl ¢ BHCOKEM COep/KAHHMEM TDimHO3eMa o00BYHO Gouee

TOHKO3€PHHUCTEHIE. TBHCTYP& TOHITEHHOB MACCHBHAA M HHOTJa HEACHO-
cJjoucras.
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TormrefiHE cI0/KeHEl TTABHEM 06pasoM KaOIMHETOM, KOTOPHI BCTpe-
gaercA B Tpex opMax BEIJIEIEHHA — IO IOJeBOMY LITAIly, CJIi0jle W BYJI-
KaEnYeckoMy crexay. Hpumeraiasl kaonmauTa nNMel0T pazHo0OpasHYIo
dopmy (gepseobpasuyio, W30TEYTYIO, ¢ PACILIGIBYATEIMI KPAAMH, cTONGIa-
TYI0, MAPHKOBUJIHY0, KOMKOBATYIO, WHOT/A ¢ XOPOMIEil KpHCTATIHIecKOH
orpamkoii). Yacro kaommmur obpasyer KoudoMopduble BHIEJIEHHA IO
pacTHTeILHEIM ocTaTKaM. Hpome KaoJnHITA HHOTA IPHCYTCTRYIOT MILJINAT,
MOHTMODMJIZIOHUT, TAJLIyasuT, CMEMAHHOCIOWHKI MIHEpaJ MJLIHT-MOHT-
smopuanonnT. Ilo mamumv H. M. Kpsuosoit [177], mexoroprie mopojst
COBEPIIEHHO JIMINEHE TOCTOPOHHET0 MaTepuaja W I0 XHMHYeCKOMY CO-
CTABY IIOYTH B TOYHOCTH COOTBETCTBYIOT TEopeTmuecKoil opmyiie Raoim-
HHTA.

XapaKkTepHEIM MUHEpPAJbHEIM 00pasoBaHHEM TOHINTEIIHOB MBIACTCA
JIeBePLEPUT, MPEICTABAAIONIIT cO00il AIHTAKCHIECKYIO0 CTPYRTYPY Kaoim-
HOTA ¥ MYCKOBHTA B BepMmKyJauTomomotmoii gopme [392].

Teppurennue HeIIMHNCTHIE MEHEDAJHl MPEACTABICHB KBapleM, CJi0-
JaMH, OOJeBRIMH INNATAMU, BYJIKAHHYECKHM CTEKJIOM, HOPHCYTCTBYIOT
AKIeCCOPHBEe MHUHEPals — mupkoH, amgubons, snngor u ap. M3 ayru-
TeHHBIX HEeTJIMHUCTHX MHHEDATI0B BCTPEYATCA: CHAEPHT, aHKEepur, cda-
Jgepur, Kpapi, okmeasl Ti m mp.

HPOMCXO/KIEHNE TOHIOTEHHOB CYILIECTBYeT P IIPexcTaBlIeHnit.
Maxap [383] cumraer, yto ToHmMTElHN BOSHUKAIOT IPH OTJIOKEHHA B TOP-
¢annx Gomorax ocapkos, Gorareix xaoammnToM ([{onbace) — mpogykToM
BeiBeTpuBaHna rpanuros. IMlrogunep m Crowex [499, 504] mpenmosa-
TalT, UTO TOHMTEHHE 00PasoBaiuch B Pes3yapTaTe KAQINHABAIHE By IKa-
HUYECKOT0 IemJa B KHeJoii cpefie TopdanmkoB. Hexoropue mcciegosa-
TeJH CYATAIOT, YT0 KAOQIUMHUT — AYTHIEHHBII MHHEEpPaJ, BO3HHKIIMI:
a) Opu Jerpajaluy WIJANTA H 1100070 APYTOro 0CAMOYIHOr0 MaTepmala
B Kucaoii cpeie Topannka; 6) myTeM CHMHTe32 3 BOJHEIX PACTBOPOB MJIH
- rexneit Si0, u Al,0,4 [177, 476, 477, 491]; B) u3 soam pacremii, oGpaso-
BaBIIEIiCA B pe3yjbTaTe JECHHX W TOPPAHBIX II0/KAPOB, pPasBeAHHOH
U OcepImeii B TomAX 60JOT M OTKPHTHX BOJHEX Oacceiinax m mpeobpaso-
BaHHOI B KHCI0M cpefie (ylaleHne mesiodYeil i MEeJM0THEIX 3eMelb, Peayk-
OusA ¥ BHHOC jKenesa). Psji aBTOPOB CUATAIT TOHMITEHHE MOJINTEeHETHY-
HeM oGpasosBamuem [367].

Tanonmexmumrn. Iiammancroe BemecTso NPHUCYTCTBYET BO Beex
THIAX IOPOJ| TaJOTeHHHIX (opManuii B PA3INTHOM KOJHYECTBE M, KPOME
TOr0, 06pasyer caMOCTOATENBHEIE CJIOM H NAYKA TJIHH B 3aCONEHHBIX 08€-
pax M JaryHHHX BofoeMax apupnHoil somsi. HamGosee pasBUTH TIHHEL
B KapOoHATHO-aHTHIPUTOBLIX IOJCONAHLIX ¥ HAJCOJAHHX CBHTAX,

Timunersie mOpojsl — TIUEB ¥ APTHILIATH MMEIOT Pasiudny0 MOII-
HOCTh (0T joJeil caHTEMETpPA [0 HECKONLKHX METPOB) M DasIHYHYIO
OKpacKy — cepyio, KOPHYHEBYIO, 3eJeHylo, roiay0dyi, HecTpoIBeTHYIO
M KPAaCHOIBETHYI0, HEPEJAKO APKYI0 (0COOCHHO B MOJICOJNAHBIX M HAICONIA-
HHIX cBuTax). Penko nabuiogaercs yepHas OKpacka.

Ilo Mepe ocononenns Gacceiinon n yOGbBAHUA NOCTYINIEHISA TePPUTeH-
HOTO MATepHUata TIMHUCTHIE OTIOKEHNSA CTAHOBATCA BCE MEHEE MOIIHLIMI
H CONMPOBOKAAIOTCS OJHOBPEMEHHOI caKoil KapGoHATHEIX M CYIbPAaTHLIX
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. muEepanos. Tak BOZHUKAOT cHenmpuuecKHe A radoreHHEX gopManmi
 OPOJILI, HASHBAEMBIC TaJONEIHTaMH.
XapaxTeproit 0co0eHHOCTRI0 TaJOTeHHHX (QOpPMAIMIT ABIAETCA WH-
. TEHCHMBHOCTH IIPOIECCOB AYTHTeHHOTO MEUHEpamnoo0pasoBaHMSA, KOTOpas
. BRJIIOYAeT HOBOOODAZ0OBAHUA HE TOJBKO TAJOMIHBIX, CYIbQATHEIX W Kap-
. HOHATHHIX MHHEDATOB, HO W PAJA CHIMKATHHIX, B TOM THCJIE TAXHACTHX
- mmEepasioB. IloBmmennas KoHmeHTpamus cojeil B BOJOEMAX aPUIHOI
' B0HEl BO3JlelicTBYeT Ha IPHHOCHMEIE JerPAJHPOBAHHEIE TJIHHHCTHE
| MUHEDAJB; BOZHUKAIOT HPONECCH PACTBOPEHMA, arpajanui u CHHTE3a
" HOBHX Bu0B. CymHOCTS 9THX mpoleccos mopoOHo paccmoTpeHa ¢pan-
mysckumu mceaemoparenamu (ra. I1).
A ObcroATeabHEil 0030p AYTHATEHHHX CHIMKATHEX M aJOMOCHJIMKAT-
. HBIX MUHEDPAJOB B coJeHocHEX mopoxax mam M. B. TMacryxosoit [251].
E. A. flpmemcran [356] Bnepsrie oxapakTepmaoBajia COCTAB TaJIONeNH-
~ Tor MmHOTUX coaxAnnx Mmectoposjenmii CCCP. HauGomree peranbro e
- mayuensl raxonexntsl B IIpegkapmarse. ‘
TamomeuTH ABIAOTCA HEIIACTHIHLIME TIHHUCTEIME, 2JeBPHTO- MM
. JecYaHO-TIMHHCTHMMA COJAHEIMH mopogamu. B mnx mpeoGmagaer ¢pax-
mua 0,01—0,001 mm (52—71% ), npm aTom tbpar:uuﬂ < 0,001 mm cocra-

; " Baser or 14 no 42% mopoxer, anespurosas 3,5—12% u mecwamas 1o
= 0,25%. I'anoneanthl — 3TO COJNANBIE TINHE, COTAHLIE MEPIrean, TINHU-
| CTHIe TAJMTH, AHCHIPHTO-TAJATHL.

3 CocraB ralomeanToB ciao:Rubii. B mux mpueyrersyior: 1) rimancrae
 mumepans, cocpemorodenane Bo (paxmum < 0,001 mm (B KosmuecTBe
- me menee 30%); 2) TeppureHHEe HErJIWHUCTHIC MUHEPAIH — CITIOJH,

. XIOPHT, MOJEBLIE IIMATH, KBAPI M HAHO0JEe YCTOMIMBHIE AKIECCO PHLIE
. MAHEpAJIL — IpaHaT, MUPKOH, PYTHI, TYPMAJUH, SIUOT; 3) MIHEDAIkL
. XEMWYeCKH OCa’KIeHHBIE — KapOOHATH JOJOMHT-MarHe3HaJIbHOTO DA
~ B0 Beex QparkmMuUAX, AHTHIPHT, THIC, LEJECTHH, AYTHTEHHEI KBapIL,
| TIIayROHNT; 4) pacTBOpPHUMEIE COTH B KoandecTse 35% u Gombire; 5) cops,
. pacTUTeINbHHIl [ETPUT, YIIAUCTOE BEIECTBO, MHPHT.

B cocraBe TOMHHCTOrO BEIECTBA TIAJIOIEIHTOB 00HAPY/KEHH THAPO-
CIOA 1 XJOpPUT (MO JaHHBIM JOMOJHUTEILHCTO PEHTICHOBCKOIO aHAJIH3A
0. C. Tvaxonosa B 1967 r. o6pasmos E. A. fApmemcroii).

Hurtepecnsie uwopmie paaniie moxydennt . K. ITucapunr (moxxajn
- 1964 r., BCEI'EUN), mccremosaBmell IJIMHACTOE BEMECTBO TIaJI0TEHHO-

. KapOOHATHHIX HOPOJ (TOMOMHTOB U AHTHIPHTO-TOJOMHATOB) HUKHEKEM-
- Opmitckux ormoskennit Upkyrckoro amdurearpa ¢ IMOMOIIBIO DIERTPOHO-
rpagnueckoro amanusa (B. B. 3sarmm). I'imEmcroe BemecTBo B 9THX
TMOPOJIaX IPUCYTCTBYET B HMYTO/RHOM KOJHIeCTBe. B yCI0BIsAX HOPMAIb-
HOii w Oamakoii K Hell COJEHOCTH NTPH MHTOHCHBHOM IOCTYIVICHUH
TePPUTeHHOTO MEeCYAHO-TIMHMCTOr0 MaTepuaia m caaboii mepepaborke
€ro B 30HE OCA/IKOHAKOINIEHHA TIMHACTOE BEIECTBO OCAJIKOB COCTOHIIO
M3 AUOKTAdApHUecKol rmppocaonsl. [Ipn mepexone k danmaM ¢ MOBBI-
- IEHHOI ¥ BHCOKOH COTEHOCTHI0 IOCTENIEHHO YMEHBIIAGTCA KOIMYECTBO
TJIMHHCTOTO BEIMIECTBA M OHO OHICTPO WBMEHAETCH — MOABIAIOTCH BEI-
COKOMATHEe3NAIBHEIN XJI0PAT, TPHOKTAdAPUIECKAA THAPOCIIONA U TAIBK,
Juoxrasgpuyeckas rujpocaioia, OeHaA MATHAEM W OTHOCHTEIbHO Gora-
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TaAg KaJNeM, COEP/KUTCA B BUJe IPUMECH, I KOJUIECTRO ee MOBHIIIAETCH
B MOMEHTH YCHAEHHOTO MOCTYIIEHNs B Oacceild TeppUTeHHOT0 MaTepHaia.
ITo mammmm M. B. ITacryxosoit [251], xpoMe mepeducieHAHX TIJIH-
HUCTHIX MUHEPAJIOR B TY3TArCKOM coleHocHoi Tome « Tysay B 0T/I0KeHIAX
0es MeIoBoro Marepnaila 0OHAPY;KeHBl CTHBEHCHT, HaIHTOPCKAT, CEIHO-
JHAT W THAPOXIOPHUT (), B ¢ MeNIOBEIM MATEPHAIOM — MOHTMOPHIJIOHHAT.
Bernronnrwu Tepunn «Genrornt 6ni1 npefinosken Haiirom [434]
JTISE HOBOII PABHOBHIHOCTH BEICOKOKOJLIOHAANLHEIX IVIHH, 00HADY/KeHHEIX
UM CpEeH MeJIOBHX oTIo;keHmii B paiiome ¢opra Berrtom (CIHA), Uccue-
MOBAHWS IOKA3aTM, 9T0 OEHTOHUTH BOEDPBEE OTKPHITOTO W PAMA JPYTHX
MECTODOKICHIIT ABIAIOTCA MPOIYKTOM ACBUTPUPHKAIAN HA MECTE BYIKA-
HHYECKHX MOpojl (TydoB, IEINIoB, peske JaB u Operunii) B BOTHEIX Gacceil-
HAX, & TAK;Ke BOBHHKAIOT IPH BHBETPHBAHWH W THAPOTEPMAILHHIX IIPO-
neccax. ITosgree k GeHTOHMTAM CTANM OTHOCHTH TAKMKE HE IEILIOBHE,
HOPMAJIBHO-0CAOYHEE MOHTMOPWIIOHUTOBEIE TINHLI, TJIMHHCTOE BeIe-
CTBO KOTOPHIX 00pasoBalioch B M3BECTKOBHCTHIX H KPEeMHE3eMHCTHIX Oac-
ceitmax [460].
%/ XapakTepHEIM ODPASHAKOM MOHTMOPHIIOHATOBHX O@HTOHMTOB ByJIKa-
HOTEHHOTO MPOMCXO/KACHUA (TaK HABHBAECMEBIX HMEILTOBHIX) ABIACTCH IPH-
CYTCTBHE CBEKHX (WJIM cJ1ab0 M3MEHEHHEIX) MHHEPAJ0B BYJKAHMYECKHUX
MOPOJT — XOPOIO OrPAHEHHKLIX IIOJEBHIX MIIATOB, KBapHa, cIIf (oco-
Gerno uacTo OMOTHTA) W AKIECCOPHRIX MUHEPAXOB (Inpokcenos, aM@ubo-
108, TpaHATa, HUPKOHA 1 Ap.). IlpucyrcrBue mamasropeknTa, cemmoauTa
H THIICA CBHJETeNBCTBYeT 00 o0pasopaHum GEHTOHHTOB B apMIHOM RIH-
marte, B facceiiHax ¢ MOBHIIEHHEIM COIEP:KAHNEM COJICIl; IeONNTH XapaK-
TePU3YIOT IMEJ0YHYyH cpefy obpaszoBaHnsA GEHTOHHTOR.

BenrornTsr ABIAIOTCA TIABHHM 00pasoM MOPCKMME IneJb(oBhIMm
H pejike JAaTYHHHEMH H 03€PHHMHE (IPECHOBOJHBIME ¥ COJEHOBOJIHEIMHE)
OTJOKeHAMA. BMeIanmuMy mopojjaMu ARIAITCA BYJIKAHOTEHHO-0CA-
AOYHEEBe, TECYaH0-TIAuHuCTEE U IpyGoofi0oMOUHbIe, WHOTIA YIJEHOCHEE,
a Tak:Ke KapOOHATHEE TOJIIN M PABIHYHEE BYJKAHOTCHHBIE IOPOIE —
usamBmIHecs ® numpokiaactnieckme). Mopma zajeranms — Ipocyaom,
wracTel, amH3s. llnacte GenToHnTAa BO BMemalommx rpy0oo6:1oMoaHEIX
nopomax 4eTko 000CoGIeHE.

MougHocTs cI0eB OCHTOHHTOBEIX IJIMH KOJEOJETCH 0T HECKOJIbKHX
CAHTHMETPOB JI0 HECKOJBKNX MECATKOB MeTpoB. IIporsaikemmocts — fe-
CATKM, cOTHN KuaoMerpon. Ciiom GeHTOHHTOB XOPOIIO BEIEP/KABATOTCS MO
OPOCTHPARNIO W MOTYT OBTH MCIOJML3OBAHEL IPH KOPPENAINA Paspesos.
(ayna u pacTHTEILHEE OCTATKA B GEHTOHHTAX OOGBYHO OTCYTCTBYIOT MJIH
0YeHBb CKyJHBE. BeTpeueHsl eUHUYHBEIE PAKOBHHBE pajuoiaapmii, dopa-
vuaEgep. MHOT/a NpueyTCTBYIOT @B MI0EI0B.

Ilser pasmooOpasasit. OGHTHO MPeodIAAI0T CBETILIE OTTEHKU 3eJie-
HOTO (cBerio-seneHoro jo Oemoro), sexemomaTo-rosyboro, roxayboro,
ceporo, 3eaeHoBato-ceporo msera. HabGuiogaoTca TakKe KenTas,
POB0Bas, pO30BATO-KpAcHAN, KOPHYHEBATO-CePAs, CHHAA U IIeCTPOIBEeTHAA
OKpacku.

CrpykTrypa OeHTOHHTOB JIENTOINEINTOBASA (HHOTAA ¢ KOIIOMOpPHHEMEA
BEIJIEIEHHAME MOHTMOPHJLIOHHTA), &JIE€BPO- WJIH TICAMMONEJHTOBAd, pe-
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- cTyHCOOpAasHEEe MACCH, WK HE pasMokaloT (IpH npeoGraanun Ca

JUKTOBLE — TMemIoBafg, MeM30Bo-ieliosas wiu tydosas. Mumorpa npu-
cyTCTBYIOT yraopatme ofdoMknm ByaKaanueckux mopon. Tewcrypa
CIJIONIHAA, CJAWBHAA, MACCHBHAS, TOHKOCJIONCTAA, BOJOKHHUCTAs, MEKPO-
JAMHS0BHUJIHAA, MO3amuHas, rHesfosugHad. OTIedbHOCTE HENPABHJIbLHO-

. KycKoBas, yraosato-ofoMoumas, ocTpoyrogbHO-muATIaTan. Hsiom
. PaKOBHCTHIN, BOCKOBI/IHEI, IMePOX0OBATHIl, IJIaJKITI.

B saBmcuMocTH oT cocTaa MOTJIONMEHHEX KATHOHOB GEHTOHATE MOTYT
GHICTPO pasMORaTh B Bojie (mpm mpeobaajmanmu Nat), masas cnnancrﬁt)a,

Cpenn ramaueTsx MuHepanzos GeHTorNTOE Ipeo6IajiaeT MOHTMOPHIIO
HAT, PE/KE IPUCYTCTBYIOT THAPOCIIONE, CMEIaHHOCI0MHEE (M1—M), xmo-
PHUT, KAONWHHUT, TAJIyasnT, TaJkropckuT. Bertorutsl ¢ nmpeobaajanneM
rajipocions HasuBaoTesa K-GerTonnramm, nim MerabeETOHNTAMN, XapaK-
TepHEIMHA 1175 Gosee Apennx orioxkennit. [To manunv Pocca u lemjpukca

- [489], mexonmmim Matepmasiom oppopmkckux K-6enronntos CIIA asas-

mics Goratse xanmem aatutsl. Hlyasn m Paiir [492] onncann GerToHNT
dopmanmn Kepmea jopexoro sospacra (CIITA), ramancToe BeniecTso KOTo
POTO COCTOANO IIABHEIM 06pa3oM W3 KaoJIMHATA , TH/POCIIONE!, CMEIIaHHO"
C0IHOTO MEHepada w HeGOMBIOT0 KOAMIECTBA MOHTMOPHIIOHNTA (MK
OTCYTCTBHA ero). Jror GeHTOHAT ofpasoBalics M3 PHOIUTOBOrO HeIlIa
¢ u3bniTRoM Al.

L/ AyTureHHBIC HETIMHICTHE MHHEPAJEl MPeICTABJCHL KaJbI[HTOM, CH<
JIepuTOM, OJOMHTOM, THIPOOKHCJIAMH jKeje3a W Maprasna, IHICOM,

 TVIAYKOHMTOM, IMHPHTOM, IeojmTamu, agatasom u fp. CocTaB KOMILIEKCA

BTHX MUHEDAIOB OMpeJlelsaeTcs ycaoBHAME BOXHOI cpemsl ofpasoBanus
GeHTOHUTOB. :

MexopasiM MaTepnanoM GeHTOHMTOR BYJIKAHOTEHHOTO IPOMCXOJIE
HEA ABIAIOTCA CTEKIA KHCIOTO COCTABA (PHOIMTH, TPAXUTH, (OHOIUTHI,
JUMAPUTO-TAIMTE), peske cpefnero (aHAE3WTH) W OCHOBHOI'O COCTaBa,

HaxwmropcKHTOBKEE TJHHK ABIglTcH pejkny 06paso-
BaHUEM IO CPABHEHMIO ¢ J{pyTHMHE MHHEPAJIbHEIME THIAMH TJIMH, HO HMEI0T
GosIEImoe MpaKTHYECKOe SHAYEHHE IPH NPOREJEHNH Ie0JI0TOPa3Bei0THbIX
patoT B OCAZOUHBIX TOMNAX C BACOJEHHBIMH IDYHTOBEIMH BOJ@aMH, TaK
KaK 7aloT cojeycToiiTupsie GypOBLIE pPACTBOPHL.

B CCCP B mocunegamne rogsl 00HADY KEHE J{Ba KPYOHBIX MECTOPOAK/IE~
HUSl TAJBITOPCKUTOBHIX IJIHH, O4€HEL ¢Ja00 H3yYeHHHIX TE0JOTMYECKI.
B YCCP orkpuro UYepracckoe wmecrtoposaerme. Cioif manbiropecKH=
TOBOM ramuasl MomuocThio 0,5—8,5 M 3aneraer cpegm MOPCKHX MOHT-
MODWJUIOHHTOBHIX W  THAPOCTIONMCTHIX TJHMH HU/KHEI0 — CPEJHEro
aomena ofmeit Mmommocteio o 18 M u mopecTmIaeTcA TMOJITABCKUME
TecKaMi HUZKHEro MHOIEHA M YYacTKAMH W3BeCTHAKOB. B Kpoie sa-
JEeraoT TJAHHB CAPMATCKOTO Apyca MONIHOCTHO 7io 26 M u mHOT[A M3~
BecTHAKN MomuocTeio A0 3 M. ITaasiropckuroBas ramma mMeer CBETJIO=
KOPHYHEBHIl I[BET; TOCIe BHCHIXAHNA OHA CTAHOBHTCH CBETIO-CEPOM,
HMOPHCTOM, Jerkoii, GHECTPO pacHajiaeTcA HA MeJKHe yTIoBarhie KYCKH
€ IMePOXOBATHIM HBIOMOM; 10 TpemmHaM Ha6m07a0OTCA NPHMA3KH
okuciios Mn. Bropoe wmecroposxaenne — Illuprenrckoe — o6napy/KeHO
H. 5. lpo6ununoit [98] 8 Tammukcekoit CCP, k cesepy or r. Perap. [[pa
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ApPOJAYKTUBHEIX IJIACTA CONEYCTOHYMBHIX TAWH OOINEH MOIHOCTHIO 4,5 M
mpuypouensl kK Mopcknm uchapa-xanabagckum caoam maxeorena. Ilumpo-
KO@ pACHpPOCTpAaHEHHME TMAJBICOPCKHTA B PA3pese HUKHEMEIOBHX N
MaJe0TeHOBHIX OTJIOKeHUH MOBBOIAET NPEeAHoIaraTh BO3MOKHOCTh 00HA-
pyseHHA Apyrax Mectoposiennit otux rimu B Tampkukucrame.

Tanasl Tpenmsn

Mopenwn npegerapaaoT coGoil OTI0REENA HA CYIIe, PEsKE B MEJIKOBO~
HOM MOpe IPOAYKTOE PaspymeHus i HCTHPAHHA U OJHOBDEMEHHO ¢aabero
KAMHYECKOT0 PABIOJKEHHA MHHEDATOE PasIHIHEX HOPOR (0 KOTOPEIM
NPOMCXOOMI0 ABHREHAE JbJIa), CIAATaBIINX JIeTHNKOBLIE JOMUHEL (TOPHE®
pailoHbl), AN ocagrm Mopckoro gHa. Humske paccmaTpmpaioTes TOIBKO
TJIMHNCTEIE MODEHE, KOTOPHIE IPUYPOYUEHH K paiioHaM pas3BuTHA TJIHHA-
CTHIX TOPOJ, CJAraBOIHX JIOK€ HAJBHTABIIETOCA JTEIHHKA.

Byemaomumn mopojilamMn ABIAIOTCA KOHTHHEHTAJbHEE M MOPCKHE
4eTBePTHYHEC OTI0KEHNA U B MoJomBe GoJiee ipesHIe 0ca09HbIe, H3Bep-
/@HHBIE T MeTaMop{uueckne MOpPOJHL.

MopeHsl B 00Ia¢TAX MATEPHKOBOTO OJeJeHEHNA HMe0T GOJbII0e II0-
mMajHoe, HHOT/IA IPEePEBUCTOR, PACIPOCTPAHEHAE B BaBUCHMOCTH OT IOJI-
CTHJIABIIEro peibedya M HOKPHBAIOT IIamloM gpesane ornoskennd. [locae-
AyIOMAsA 3PO3WA MOTJA NPUBECTH K BOBHUKHOBEHIIO IOIOJIHHTEIBHOIM
OPePHBHCTOCTH IiiacTa MopeHnl. MajoMomiunie JIeHHKH, ABUTasfch IO
OOHWKEHHAM pejabeda, He AT CILIOMIHOTO IOKPOBA, 9YTO OCOOEHHO
XapaKTepHO JIJIA TOPHEIX o0JacTeii.

OpauM B3 pailoHOB PASBUTHA THIHYHON TIHHNCTON MOPEHH SABIAETCH
cesepo-sanay Pyccroil papemesl (Hampumep, Oacceiisnr per Jlopartm,
Mersr, Hesst 1 f1p.), Tie JTeHuK ABATAICA IO HIFRHEKeMOPHICKAM, TEBOH-
CKUM, IOPCKHM MOPCEIM MEKIETHIKOBEIM MeCYaHO-TINHACTHIM W TINHU-
CTHIM TOJIIIAM.

IIporaiRenHOCTE MOPEHHBIX OTIO/REHHH MOKeT OHTH BechbMa 3HAYM-
renbHO. Mopenn pasBmTH Ha BOXOpasfelax M MX CKIOHAX, a TaKKe
B IOMMHAX PEK B MOTYT mMMeTh Intanmeobpasuoe sateranme. B ronme wer-
BEPTHIHBIX OTJI0JKeHHI B OJIHOM paspese BCTPeYaeTcA 0 mecTH TopHaoH-
tor MopeH. Momuocts Mopen kosiebaercs or 1 go 90 M u Gonee, B 3aBmCH-
MOCTH OT XAapaKTepa IOJCTHIABIIET0 penbeda I UINTEIBHOCTH OJefe-
pennsi. Mopensr Hepegko copep;kar ocTaTku Qayasl (opamumEEdEp,
CIOPH, OEUIBILY, PACTHTEILHEE OCTATKU, MePEOTI0/KeHHEe W3 0CATKOB H
mOPOJ, MO0 KOTOPEIM [ABHTAJNCA TeIHNK.

IIser mopen pasmooOpasHEii: cepHil, CH30-cepslil, pasInuHbe OT-
TEHKH KPacHOr0 H KOpHYHeBaTo-KpacHoro (6yporo), seaeHOBaTO-CEpOTO,
/ReToro, roayGosaro-ceporo mpera. Boapmyio poib B OKpacke MOpEHH
HI'DaJH HBET W COCTAR HOJCTIIAIONIX TOPOJ. Wnorma mopena uepmas
OT BRJIIOYEHUI IyMyCOBEIX COSINHEHHI W PACTHTENBHOTO JIETPHTA. [zer
MOPEHBl MOJKeT CWJIBHO MEHATHCA I[0Jl BO3JelicTBHEM BLIBETDHBAHMSA,
ApH 5TOM MOpPEHA 9acTO Oypeer WM KpPacHeer.

Hukaxoii sakorOMEepHOCTH B pacIpefeJeHHH B MOPEHE MATepHaJ a Mo
pasmepy sepma mer. ['pamymomerpmueckmii cocTaB HEOJHOPOJIEH KaK
B BEPTHKAABHOM, TAK M B TOPM3OHTAJbHOM Haupasienusnx. IIpmeyt-
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F nanyﬂaun. SHAYATENBHOTO KOJMYECTBA [OCTHTAET ajeBpuroBasg (pax-
musa. Jlasa Mopen THOEYHA AHATPaAMMa TPAHYIOMETPHYECKOTO COCTABA
. ¢ 2—3 maxcamymamu. MopenEl mpefcTaBadsiorT coboil cyrIHEKHE, CYNecH,
aJIeBPO-IICAMMOIIETHTOBEE TJHHEL. B TIHHHCTHIX MOpPEHAX BCTpedalnTcH
. TIPOCJION ¥ JIMH3BI MECKOB, CYyHeceif, OT/IeJbHbIE BAJYHH M HEPeJKO OT-
~ rop:xenin Dolee npesaux mopoj. Muoraa BeTpedaoTes Ipociou IOTHEX
- seupHEEX nractngasix rauH. C. C. Moposos [230] ormerna sapmcuMOCTE
IPaHYJIOMETPHIECKOTO COCTAaBA 0T BO3pacTa MOpeHnl. Pmcckas Mopena
0oJiee TIMHHUCTASA, UeM BHPMCHAas,

Mopenst B OCHOBHOM HE CJIOMCTH, HMHOTAA CKphITocaoucThe. Ciaom-
CTOCTh rpy0OTOPH3OHTATLHAS, C© 6Hc'rpmM TIePEeX0/I0M K HECIOMCTHIM pPas+
HOCTAM. B paifoHaX passuTHS MHOTOJETHHX Mep3JbIX TOJIN B MOpeHaX
HepexKo HabI0IaeTCAa MAaCCHBHAA KPHOTeHHASA TEKCTYPa DIHTeHeTHIECKOTO
xapakTepa. Jleg — nemMenT KOHTAKTOBOTO, IIEHOYHOTO W IIOPOBOTO THIIA.
MomuocTh JBJa CHJIBHO BaBHCHT OT TPAHYJIOMETPHYIECKOTO COCTaBa
Mopensl. Yem rpybee marepmaln, TeM MEHBINE MOMHOCTH JbJA.

Huorja MopeHH cofiepsKar JMH3H JEHTOYHHIX TJIHH W TIHHHECTHIX
MeCKOB (cymeceil), a Tak/Ke MPOCJOM IJIMH W IecKa M3 IOJCTHIABIINX
mopox. IIpu aTom MoskeT BOBHMKATHL UemyiluaTasi TEKCTypa, a B Clydae
HADYIIEHNsA 3a7IeTaHns — CKRIAJYATOCTh WM pasnpolIeHHOCTh MOpPEHH.

Mopckne MOpeHH OTIATAIOTCH HA JHE CPABHMTEILHO MEJKOBOJHOTO
MOpA, NPH BHOAXHBAHEM JHA KOTOPOTO JEJHAK 3aXBATHIBAET MODCKHE
ocajkM, BRINYadA HX Kak AeTput B Mopeny. Mopckas MopeHa HHOTAA
Tpy0bOoCTOnCTasE M COMEP/RUT IMPOCIOM TJIMH W HEeCKOB M B psAje ciydaen
OCTATKH MOPCKOI (ayHEI M QJIOpHL.

O1aenpHOCTD MOPEH KOMKOBATO-0CKOILYATAA, KOMKOBATO-IIATIATAA,
OCTPOYTOJBHAA; W3JOM KYCKOBEIH, 3€MJMCTHII, IeCUYAHLIH, I'HTTHeBUI-
ubnii. Ilerporpagmueckuii ¥ MuUHepajbHE COCTABE 3aBHCAT OT COCTABA
~ HOpOJ, 110 KOTOPHM JiBurajica Jefnnk. Banyns npegcrapiens o61oMraMu

. H3Bep;KeHHEIX, MeTaMOPQUYECKUX U OCAJ0YHKX IMOpPoj. B Mopenax dacro
BCTPEYaloTesl KapGoHATH, CO/lep/KaHIe H COCTAB KOTOPHX B KOHTHHEHTA b=
HBIX MOpPEHAaX 3aBHCHT OT COCTABA MIOJCTHIABIINX IOPOJ, IO KOTOPHM
ABUTAJICA JeJHUK. B MOpCKHEX MOpeHAX, KpoMe TOro, MPUCYTCTBYIOT Kap-
OOHATHI AYTUIeHHOTO TPOHCXOMKIEHNSA,

I'muBaucTHe MUHEpAJH MOPEH CJAaBHHIM 00pasoM yHACJeJl0BaHHEE —
HJLIUT, MOHTMODWIJIOHWUT, XJOPUT, BepMukyauT, kaoamnur. OGpasona=
HI€ HEKOTOPHIX TIMHNCTHIX MAHEPAJIOR (WIJIHAT, XJIOPHUT, YACTHIHO BePMA=
KYJHT) MOKeT OHTh CBABAHO C MEXaHWYECKMM H XWMHIECKHM BO3leil<
CTBIEM Ha CHIMKAaTHEe MUHEPa Ikl OPOJ MPOLEcCOB HCTUPAHNA JeHUKOM,

4. OBOBIIEHHE

B Tabn. 9 ceefieHH mepedncleHHLIE BEINE CBEJeHHA O INepPBHYHEX
Te0JI0OTUIeCKUX M INTOMOTHIECKUX 0CO0eHHOCTAX HEKOTOPHIX (arnnaibHEX
THIOB I'JIAH B OCHOBHOM T'YMHJIHOTO TeILIOTO KAWMara, Kotopsie Hanbonee
pacimpocTpaHeHsl B B HacTosAmee Bpems GoJee naydens, Jluaa xapaxkrepu-
CTUKHA MHOTHX (hanuaabHEX TANOB IVINH X0M0AHOT0, BIAKHOTO H aPUIHOIO
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XapaxTepucTHEA NEPBAYHBIX JHTOXOrHYECKAX ocolen

eil DIMHEECTHBIX MOPOX PasHLIX (ANNANLHEIX THIOB

Tabauya 9

YeaoBUA 3aJeraHAA B
perporpaduieckne ocoberH~
HOCTH

AJIbHEIE THNH I'NTAHR

HKorTuaeHT

Ilepexonuam BoHA

Mope

AeBH=-
anbHLIe

ajbHbBIe

AITIOBH-

(peunse)

aJIbHhIe

IPOJIOBH-

BOJLHBIE)

0BepHREIe
(upecno-

GOI0THEIE

03epHEIe
(nenum-
KOBBIE)

Dn

08EPHLIE
MBBECTHO-
BHIX H 3a-
 COTIeHHIT
osep

TAKKDH K
MOopPH

Jlarysn
onpecHeH-
HBIX

HEJIBTOBLIE

JaryH ¢
NOBBIIEH~
HOt KOH-

1 eHTpa-
nneit coxeit

npHaGpex-
HO-MOD-
cKHe

yMepeHHO-
rayGoko-

MEeIKOBOI-~
e
EDE BOAHBIE

‘gmKo-reorpaduueckan ofer

aHOBKA

CKJOHBI IOJIHH H BOpOpas-

NeI0B

JOJNUMHBE pPer

KOHYCHI BLIHOCA ¥ IOJHO-
Ul CKJIOHOB MEKI0PHBIX
JlenpeccHit @ KPaepuIx qa-

creit noaMH

OPOTOYHBIE BOIOEMbL

3a00n049eHHbIC Aenpeccuy

NPOTOYHEIE BOLOEMB ¥ KPasg

JeHaKa

EHYTPH KOHTHHEHTA C ApH-

HBIM HKIHMAaTOM

GeccToOYHLIe KOTIOBHHE
€MEl C TIOYTH IJIOCKHM HOM
B o0nacTAX apUgHOre KiIM-
MaTa

MEJIKHE BPEMEeHHbLIe BOIO-

npulpesHse ATI0BRATLHBE
PaBHHEHBI, NEePHOAHYECKH

SATONJIfIEMEIE MODEM
C MOpeM W npPHTOKOM npec-

3aqMB co cnafoil CBAILID
HBIX BOX

sanus co caaloil cBASILI
¢ MOpeM B o0JacTAx

C apMIHBIM KJIMMATOM

noGepenibe Mopsa

OTKPBITOE MOpe

Bumemaiomme B CcOnyTcrey-
IOIMEe 0OpOIB
Gpexyna (raniGel, KOMBA,
000oMIKI)
TaJIeYHAK — KOHTJII0MEpaT
rpasHil-rpageianTr
HecoK-TecuanuK

ANEBPUT-AJIEBDOJHT
¥roib, JETHAT, cAampone-
JHTH
rOPIOYNE CIAAHITH
norpeGenHAan movpa
TOpP
Meprejb
H3BECTHAK }
HOJOMAT
dochopnrnt
TAAYKOHAT
AHTHIDHETH
CyaspaTabie DOPOABK
ConAHwe MOpoIL
KpemBHcTHIE OpOAB
Tydoremasie NOPOAB HIH
MATepHAI
BeHTOHHTEL
BoKcHTH
OreeynopHee MITHHL
@opma 3ajleraHnA
NaacToBaA
JNMH30BUIHAR
npocyIon
KIMHOBNTHASL
BeepoBNHAS
AIBIKOBAIHAS
KapMaHOBHIHAA
TOJOCOBHAHASA
mianeoGpasHan
MommuocTs

Cnabo
PasBHTH

—————

——

HeGoan-
manAa

Hocan

CJIOACTOCTD

Kocaa

CJIOHCTOCTD

0,6—15 m

o 10 m
H Goabme

MeTtphI,
JeCATRH
MeTpoB

u GoJbIme

————

1—10 M
u GoJbie

JecaTe
METPOB

* OTHOCHTENHHAA OUEHKA PACHPOCTPAHEHHOCTH MPUIHAKOR, = DEMKO] == = OOBIYHO] = = = YaC
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e

Menbe,
YeM B npe-
CHOBOJIHBIX

0,1—2,0 M

16 Bakas 2142

————

——

. e

OT HECKOJIBKAX CAHTHMETDOB
710 HECKOMBKHX METPOB

T0;, === BECbMAa pPacOpOCTPaHEH.

0,{—10 M

Ilo coTeéH METpORB
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RIEMaTa IOKA Majlo JaHHbX. B Texcre mpuBefeHH MaHHBE JHITE IS
HEeKOTODHIX U3 HUX.

/ Ilepsuuntie MpusHAKM, KOTOPLE CBOHCTBEHHE TIHHAM ONPE/eeHHHX
(annii u we XapakTePHH WIH OTCYTCTBYIOT B TJIMHAX Ipyrux damnui,
HeMHOTOTMCIEHHE. H HAM Ipeskie Bcero ciejyer OTHECTH TAHHHIE 00:
1) ycmoBmsix 3a;eraHms IIWH CPEIM 3aBEJOMO M3BECTHEIX KOHTHHEHTAI b-
HBEIX, NaryHHBIX, MODCHHX W [PYTHX OTIOMKEHWI; 2) JXTOJIOTHICCKHAX
0COGEHHOCTAX BMeNAIOMUX IOPOJ; 3) KOMIIEKCAX (ayHHCTHIECKHX
i (GIopHCTAYECKUX OCTATKOB, KOTOpPHE HEPEIKO IPH XOPOIIei COXpAaH-
HOCTH CIy/KAT PemaiomuM KPATEepHeM IPH ompefeleHun (HamuaabHOTO
THNA TJIMHHECTEIX HOPOJI.

Haxee ciemyer oTMETHTH HEKOTOPHE OCOGEHHOCTH TIINH CAELYIOMAX
anmanTbHEX THOOB.
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M poansuasskie 2auns 3aneraior cpenn TpyGo0010MOTHEIX LOPOZ,
HMEIOT HepeKko KIMHOBUIHYI0 OopMYy salieranusd, Malylo IPOTAKeHHOCT
ci0eB, TPYGOKYCKOBYH OT/EIBHOCTh, GECHopAL0IHyl0 TEKCTypy, CMe
manHEi TpaEyToMerpmueckuil coctaB (xammommti). CoprmpoBKa Mare-

TCTBYIOT,
puaja M OCTATKM (ayHBl OTCY : -

Heaweuaivhbtie 24UHE XapaKTePUBYIOTCA nnaPIeoﬁpaSHon, _Beepo

BUITHOHN W ABHKOBUIHOME HOPMOIl 3ajleTaHNA, ILIOXOH COPTHPOBROM MaTe-
MECTHHX HOPO[.
puajia, MPHCYTCTBHEM OGIOMKOB i

Ias Goaomuslz 2aun XapakTepHo obmime pPasHO;KEHHEIX PACTHTEND
HEIX OCTATKOB M OPTAHMYECKOTo BEIIecTBa, TEMHOI[BETHAHA (TEMHO-CEpasdt,
gepHad) OKpAacKa,

Mopckue IIMEH 9acTo MMeT (obIIoe IIION@A/IHOe PACIPOCTPAHEHTe
1 MOITHOCTh ¥ HEpPeJIKo IepeciamBaiorca ¢ KapOOHATHBIME HOPOAaMM.
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Cpesm MOpCKMX OT/I0KeHHit o6pas3yiorca GEeHTOHMTOBBHIE, OIMOKOBUIHEIE,
docdopuronocHsie n TIAYKOHUTOBHIE TJIWHEL,
Peunrie, ozepubie, npndpe;KHO-MOPCKME TJNHL 9ACTO 3ajeraiT

cpeld IIeCYAHHMKOB M IECKOB C -OOpeJcJeHHLBIM THIOM KOCOI ciou-
CTOCTH. _—

Tabauya 10

<Damram>m.1e THILI IJIHH H HX OpOMBIIICHHOE MCHOAb30BaAHNE

CroitcTna
Yenoena Cocras TIpOMBITIIeHH bl
ofpasoBaHBA IMIAAMCTOrO BemiecTBa * THIT
a| T 0 A
DABHANbHEE Kaomman nepsmd- |- Kaoamrosasn, gap-
mee I', M, X doposas  mpo-
MEIIUIEHHOCTD
HenopralbHEEE L, K, M -+ CTpouTeabHNEe
AlTBRATLHELEE ', K, M -} »
OsepusIe I, K (waonman + |4+ |+ »
BTOPHYHEIE)
JlaryHmbe:
npecEoBofEE® |I', K 4+ | + »
34CONCHIEIE T, M, X6, HiX »
Mopcxme I, M, K, H; X o | 4| 4 -+ | Crponrenvuse, an-
E copOImuonHIe, M-
MeHTHEIE, KJIHH-
E RepHHe, KHPInd-
2 HO-9epeITHYHE e
ByiaraHOreHHO- MoF; X K ol + + | BemronnTe, oT1He-
ocafoIHke INBAOIHAE, CYK-
HOBadpHEE (Hya-
JIepPOBLL 3eM/IH)
Mopensr BB, XM - CTponTeJbHEIE
ITokpopunie cy-|T, K, M +-| + CrponTeibHbE,
TITHHKA TOHYAPHEIE, KHP-
TTHYHO-YePernnd-
HEIE®
Jlécen FLoML R, X -+ CrponreJbHEe,
KUDIHYHO-9¢pe-
W InuHBe

* T'—ruppocmiona, K —kaoamanr, M — MOETMOpHITOHAT, II— MaJEITOpCKHT,
C —cenmoamT, X — XJa0puT; ranps: JI —derkonaaskme, T —ryromiraskne, O —or-
#eymopHEe, A— afcopdmuonnaLie (GeHETOHUTH).

Muorune mpusHAKH DOBTOPAITCA B PASHHIX (DammadbHBIX THHAX [NIMH
M caMi Io ce0e He SBJIAIOTCH PYKOBOIAMUMI IIPH ONpefie e I yeJI0Bui
ux obpasopaEnd,

MDanuaxbHail agaans Tpedyer yuera Ieaoro KOMIIeKca HabumoneHui
HAaJ[ 0COBEHHOCTAME 0CAMOTHEIX MOPOJ ¥ HX COUCTAHHAME APYT C JIPYroM
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B paspese m Ha IJIoIazu Pa3BHTHA OCAJOYHBIX TOJIIL. l]:e'ra.rm nerporpa-
d)H‘IBCl{HX W MUHEPaJOTHIeCKNX 0coOeHHOCTEN TJINH AOIIOJTHAIOT ITOJYYIeH-
HLIC IIePBLIe COOﬁp&}RBHHH 0 Ir'eHesuce X 1 BMeEIaiomux opoj. Hpﬂ ITOM
JUISL TJIHH XapaKTepeH KOMINIeKC I0POA000pasyIoniux IIIMHHCTEIX MHHE-
pajion, ompeenAOnuXx ux cymuocrs. B rtadx. 10 mpusemens croiicTna

TJIMH PasJinYHbIX q)alII{aJIbeIX THIIOB M HX NPOMBINLIEHHOE HCIOJb30-
BaHHE,

5. KPATRAN 0B30P METO[I0OB
JATOJOI0-PATTHAJIBHOTO AHAIW3A TINIHHHUCTBIX TIOPOJ

B a6, 6 mepeunciennt 18 rpynm mpu3HAKOB 0CA0YHEIX MOPOT (B TOM
giclie TAMHNCTEIX), KOTophie xapakrepusylor 11 danmanpusix saemeHTosB,
onpefeagomux obcraHoBRY oraoskenns (Ppammio), u 7 dIeMeHTOB, Ja-
IOMUX TpeicTaBIenne 0 PusuKo-reorpaguIeckux m TeoJOrnYecKux 0Co-
fennocTax obiacTi cHOCA.

B raba. 11 mepednciens snemMeHTh 00CTAHOBKI OTI0KEHNA W 3HAKOM
«-» OTMEYeHELI Te TPYIILE METONOB H3YUEHHA OCAMOTHBIX IIOPOJ, € IO-
MOIIBI0 KOTOPHIX MOFKET GHITH MOJy9eH (PAKTHYECKHH MaTepHal A Xa-
PAKTEPUCTHRU 0CODRHHOCTEH (alHalbHEIX 2JIeMEHTOE,

Merojsr maydeHHA OCAOYHHIX NOPON OOBEAMHEHRI B CJEAYION{HE
PPYILIEL TEOJIOTHYIeCKYI0, JATOJI0IHYeCKYI0, HaJIe0HTON0I NYeCKYI0, Hale0-
.. Gorannueckyio (re0OX UMAYECKNE METO/Ihl HAMH II0Ka HE PACCMATPUBAIOTCA).
© DTH METOJL HMCHOJB3YIOTCA W IPH XapakTepucTuke ocobenHocreil 06-
aactu cHOca (cm. taba. 6). Bonpmas gacte MeTo0B mogpo0HO omICAHA
B yIe0HHKAX Te0J0THH, JHTOIOTHH, neTporpadun, PyKOBOJCTBAX M MOHO-
rpadmsax [222, 223, 236, 282, 297, 304, 341].

B xunre «Meroms usyuenna ocapounsix nopom [223] moxpobuo pac-
CMOTPEHK METOJIE HMOJEBHX HAOAOIeHAH 1 JabopaTOpHLIX MCCIeToBaAHMIT
PA3JIMYHBEIX TeOJOTHICCKAX, JUTOJOTHICCKHX, MAJeOHTOJOTHYECKAX, Te0-
XUMUYeCKHX M Apyrux ocobenndereit ocagounnix mopox. JI. H. Borsun-
KUHOH B 9TOI ke KHHI'e 0XapaKTepPn30BaHLI OCHOBHBIE IPHHIMIE METO-
Auky (QanuanbHOIO AHAJNM3A ¥ OJMH M3 CYIECTBEHHEIX METO0B DTOTO
AHAIN3a — IMHKIAYCCKHIL,

Huxmrueckuit apanns npuobperaer Bee Golbliee sHAYCHNE IPH yCTa-
HOBJICHAN 3aKOHOMEDHOCTeH PHTMHYIHO TMOCTPOEHHEIX TOJII, PAa3INYHOTO
.~ reresuca. OH ABIAETCA B HACTOANICE BPEMA M OJHAM U3 BEAYIIUX METO/IOB
crpaTurpaduIeckoro pacwiIeHeHHS M MCIOJB3YeTCH, KpPOME TOro, Hpu
KOppelAnul NaJeOHTOJNOIHYecKH ¢Jad0 0XapakTepu30BAHHHEX HJH
HEMBLIX TOJII.

[[uranveckoe cTpoeHNEe 0CAJOYHEIX TOIII He BCErJa IpOABIAETCH JI0-
crarouno ordermuso. H. M. Crpaxos [304] ywkasmBaer, uro xaparrep
M TEHesHC IUKINYECKOTO MOBTOPEeHHA (IePHOLMTIHOCTH) TOPOJ B Bep-
THKAIBHOM paspese pasiunuen y ¢opmanuii paszoro QanumajabHOTO
THIA.

B ¢opmanuax ryMujHEIX paBHUH PHTMHYHO IOCTPOEHHEIE KOMILIEKCH
TOPOJ| PeJIKY | 110 MPOCTAPAHUIO He BhepKuBaloTea. Epunoi aia gopma-
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Merongsl aaToxoro-(HanuaIbHOTO AHATH

MeTogsl M3 y9eHHAA

DleMeH

Cpena
OTII0MKEe~
HUA —panua

JduaamMuKa
BOAHOMK
cpens

CropocTh
W Happasie-
HHE
TedeHHil

PasMHB
B IIEPHON
celHMeHTa-
man

TFeolXorngecKHue

CocraB ITOpOZ paspesa

MomuocTa

Venopnsa sanerapma (KOHTAKTH,
NOBEPXHOCTH HACJIOCHHA B P . )

IlnomanHOe pacnpocTpaHEeHHE

CMena HOpOX B IIPOCTPAHCTBE
H BO BpeMeHH

TexroEnKa, mepepHBH B OcCag-
KOHAKOILIe HAN

JIHTONTOrEYEeCKHE

a) ITerporpadmueckme
Iser

OTHeabHOCTD

Usnom

CopTHpPOBKA MaTepHalla

CTPYKTypH

I'paEyJoMeTPHYECKHIH coCTaB

TexrcTypsl mopoz

KOHrIoMepaTOBHAHKIE  00aHK
I'MHE # APYTHX DOPOX, Talb-
KA, ORaTHIIA PIHH

I'muERCTOCTE IOPOT

6) Munepamorudeckue

TanEHCcTEIe MUHEPAJIR

Musepansl TAMKEIHX M JerKHX
(paknuii mopox

XeMOreHHE® MHHEDAaJE

X emoregHEe IIOPOJH

Konkpenun

IlaneoBETONOrH9ecKAe

OcraTtkm (ayss

[laneofoTaEmIGCKHE

Ocrarkn Qaopsr
[uxanyecKHid aHAIAS
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Tabauya 11

T, XapaKkTepuayiomne OGCTAHOBKY OTIOMKeHH

@OA3IAKO~ = ¥
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A DAKTHIHOCTH, CBABAHHON ¢ TEKTOHHYECKNM DPEKAMOM, HET: OHA Ha-
Pymaercs MHOTOIHCIEHHEME JOKAJTbBHEMEA BHYTPH(OPMATHOHHEIME Pas-
muBamu. B gopManuax KOHTHHEHTATbHBIX IPEJIrOPHHX HU3HH TAK:Ke HET
OUKJINTHOCTH, IIPOCIEeKABAEMOH 10 BCEH INIOMIA/H PABBATHS 0CAJTOYHOI
TOJMIIN; HAOJIOMAIOTCA TONBKO MeJIKHe JOKAJBHEE PHTME 9K30TCHHOTO
IPONCXOJKIEHUA.

MopManum MeKTOPHHIX KOTIOBMH MIATHOPMEEHEX H TEOCHHKINHAIE-
HEIX o0JacTeil XapaxTepmayoTcA (ojee OTICTIHBO BLIPAYKEHHOI Mepumo-
JAMYHOCTHI0, 0COOPHHO B KOTJIOBMHAX yImHeHHOH gopmer. [[ukanumocts
CBA3aHA € TEKTOHHYECKAMH ABH/KCHUAMH 00JACTH OCAKOHAKOILICHHA.

IMapamnmnueckne dopmanum wmeior Haubogee OTYETAHBO PA3BHUTOE
(kIaccmueckoe) NMKINYECKOE CTPOEHNEe, OIpPemeaAeMoe CMEHOIl B Ipeje-
JaX IHKIOB aJUIOBHAJBHBIX OTIO0KEHAH 03epHO-00JOTHBEIME, 3aTeM
GOJIOTHEIME, JaryHHEIMH B MOpPCKUMH (anuaMu (ecyannie, aJeBPUTORHE,
IIHHUCTHE, YIAHCTHe W KapOoHEaTHLEE mopojs!). Haskasil oura mpocie-
JREBAeTCA IO Beeil mromanm passuTusg dopmanum. Ilpuwannoil rnkana-
HOCTH ABJAIOTCA TEKTOHHYECKHE [BH:KeHHA.

B mopcrnx dgopmManuax MEKINYHOCTH PasBHTa cjaafee W PasImTHO:
B TEOCHHKJINHAJBHEIX (GOPMAMUAX — TOJBKO B KPAEBHIX YACTAX WX,
saryxas K IIEHTPY, & B MEJIKOBOJHEIX MOPCKHX — IO BCEH ILTOmajgu
pacmpocTpaEeHnA opMarin.

HanGomee pasBuTeM, HKAaK 9/Ke CKA3aHO, ABIAETCA IMKINIECKOE
cTpOeHNe mapajiandecknx Qopmanuii. JT0 ABHIOCH MPHIHHON PA3BBHTHSA
M MAPOKOT0 HCIOJb30BAHAA MUKINYCCKOTO AHATH3A NPH H3YYSHWH yrile-
HOCHEIX TOJII IapaJuiimdecKnx m Apyrux Gacceiinos.

HNayvennio MuKINIHOCTH OCAMOYHEIX TOJIN HOCBAIEHO TAKOE KOJI-
"ecTBO pabor 1 MoHOTpadmil, 9T0 AATH MOJHOMEHHYIO CBOIKY PeayiIbTaToOR
HCccaefoBaHn B HACTOAIIEE BPeMs He CIeIHAINCTY B 2T0I 00JacTi BechMa
TpymEO. B KEHmTe m He crapmiachk »Ta 3ajada. [TodTOMY MBI OTpAaHHIH-
BaeMcsA JUINb IOCTAHOBKOI BOIPOCA 0 3HAYMMOCTH DTOT0 MeTO/a IIPH H3y-
YeHWH TJIMHUCTEIX IIOPOJ.

ITukInTecKnii aHaM3 3aKII0IAETCA B YCTAHOBICHHH 3a KOHOMEPHOCTEM
CTPOEHHA OCAJOTHEIX OTJIO;KEHHH HA OCHOBE CMEHH B paspese m Ha ILIO-
MAJu MOPo/ PA3HOTO cocTaBa | yciaosuit o6pasosanns, [JIHEACTEE IOPOZHI
(PIMHEL M aPTWILINTH) — AKTHBHEIN KOMIOHEHT IMKJIOB; OHH HPHYPOTH-
BAjOTCA KAK K TPAHCTDECCHBHOI, TAK M PErpeccMBHOM YacTAM IIHEJIOB.
B dopmanuax (mampumep, YriI€HOCHHIX) PABIMYHOTO IPOMCXORICHHSA
pacnpocTpaHeHE pAsHBEE THIH IJIMH B 3aBHCHMOCTH OT HX HOJIOYKeHUM
B paspese pasHEIX OukIoB. Tak, Hanpumep, 8 Boposmacko-JlwoOniTnn-
cKoM paitome [49, 54, 509] B yruerocHoiT Tomme HuxHEEr0 KapboHa (cenepo-
sanagHoe Kpuwro IlogmockosrOTO yrienocHoro Gacceiina ) B I nurie pas-
BAT 0COOKIL THII 03€PHHX KAOJIMHATOBHX TJIHH, 00/a1al0MUX 3HATATEIb-
HOIl MONIHOCTHIO, PACHPOCTPAHEHHOCTHE) M HMMEIOIHX IPOMEINIeHHOE
3HAYeHNEe KAK OTHEYIOPHOE CHPLE JJIA maMoTa. B pasinvabX yIacTKaX
NPEMOPCKO paBHUHEL, rjie OpMHPOBATINCE 0CAZIKU YIJIEHOCHON TOJIIIH,
BO3HIKAJIM TIMHE PABHOTO COCTABA: B MOBHIIEHHEIX YIACTKAX penabea —
HanboJjiee gucTEe (ease KAOIHHUTOBHIE CYXapHHE IJMHE; B y4acTKaX,
NEPHOJUYECKH BaJHBABIIUXCA MOPEM,— IMOJycyXapHHE CBET/I0-Cephe
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KA0JIMHATOBEIE TINHE], B T€Je KOTOPHX HWHOTJA BCTPEUAIOTCH CJEGIH BTOP-
FReHMIT MOPS — KPYIHEIe JIHH3E KAOTMHNTOBOTO MEPTeJd, IPOHN3aHHOTO0
pusongaMu crurmapuii in situ. Cocras Bogmsr 6acceiinos, rjae gopmMupona-
JUCH TIWHBI, OMPeJeNus IPOIeccsl WX M3MeHeHHiH mpm guaresese. [las
cyxapHeXx 0o;ee IPECHOBOJHEIX TVIHH XApPAKTEPHH Majoe KOJHIeCTBO
PACTHTEIBHEIX OCTATKOB H 0OJNBIIOE IHPHTA, MAJA HOJIYCYXapHEIX —
o0mJIne PacTHTeNBHHEIX OCTATKOB W cupeputa (cM. 1. VIILI).

Bo I1 naxie yrienocHOR TOIIHE HTOTO jKe paiioHa pasBuT Bropoii ropu-
30HT OTHEYIOPHHIX TeMHO-CEPHIX ¥ YePHEIX KAOJMHUTOBLIX IVIHH, HO YiKe
¢ JApyramu cBoiictBaMu. [JIMHE STH ILIACTHYHEL, COflep:kar GoJbImoe
KOJIMYeCTBO TOHKOJHCIIEPCHOTO OPTAHAYECKOT0 BEMIECTRA W UCIOIL3YIOTCH
B TpPOHSBOJCTBE NIAMOTHHIX M3JeJHil KAK CBA3yOImas no0aBka. IJTH
IJIMHE BOSHAKIN B MOHMKEHHHEX 3a00/0YCHHEIX BOJA0EMAX IPHMOPCKO
PABHIHEI, AMEIOT MEHBIOYI0 MOIMHOCTH M NPOTAKEHHOCTL miaactoB. Ilpu-
YPOUEHHOCTH PasHEIX (ammaJbHLIX THIIOB OTHEYIODHEIX TVIHH K OIIpefie-
JIOHHBIM y9aCcTKaM PASHHIX IHKJIOB I03BOJAET YBEPEHHO HAIPABIATH
pasBeKy u pazpaboTKy MecTOPOKIeHMH ¢ MeJbI0 IIOJYICHUS CHPBA A
OPOMBBOJICTBA OTHEYIODOB OIPEJIeJeHHOT0 KAYecTBa.

B THmmuEEX mapajiimueckmx yIJIeHOCHEIX (opMamuAX pacmpocTpa-
HEHEL 0CO0Ee THIIH KAOJNHUTOBHX IJIHH, HOYTH HE COJEPIKAIIHX IPHAMECcH
00IOMOTHOTO MaTepuajJa W ABIANIAXCA AyTHITGHHEM 00pa3oBammeM
B GoorHEX BogoeMaX. OHE BOBHHKIIN N3 KPEMHETINHO3EMHEIX PACTBOPOB
TIPO/IYKTOB Pa3ioKeHHA CHIHKATHLIX MHHEDAIOB OPraHmIecKUMI KUCJIO0-
TAMHA M PACTUTEIBHEIX O0CTATKOB. IlexoTophie HCCaeIOBATCIH CUNTAIOT
9TH IJIHHE npeo6pasoBaHELIM B §0/10TaX HEIIIOBLIM MaTepraoM. B pasanx
yINIEHOCHEIX DacceifHaX 9TH IUIMHBL HOCAT PAa3HEe HA3BAHUA — KPEMHEBKH,
TORITEHHE, panaTKiIen. Fx ayTurennoe NpoNCXok/AeHNe 0TIETIHBO yCTa-
HaBJIHBaercA npu usydennu mundos. [logpobane onncanna TORMTEAHOB
Caapekoro Gacceitma papst Ioxnep [491], Toorxopas m ap. [418].

Bansawe yenosuit opMEpOBaHAA TIMHACTEIX 0CAJTKOB B PA3HEE CTa-
JUA pasBUTHSA IUKJIOB HA [WATCHETHYECKHE WBMEHEHWA WX OIHMCAHLI
A. A. Hupxossiv 1 A. T'. KoGuaessm [241]. Ot aBTOpHI HA OCHOBaHNK
IUKJIAYECKOT0 aHaJm3a yrieHocHsix paiionoB J[lombacca BBIeIHIM
6 rpynom rIEEHCTHX IOPOJ, BOSHHKIIMNX B PAaSHEIX (U3HKO-XHMHIECKHX
yCa0BHAX IpH GOPMUPOBAHNH IUKIOB, YTO BH3BAJ0 Pa3INdid B COCTaBe
IuareHeTHIeCKUX HOBOOOpa3oBaHMIL

Ilerporpadmueckue u MunepamzorndecKue oco0EHHOCTH PASHBIX TeHe-
THYECKUX THIOB TJIMH IAKIHYeCKH NOCTPOEHHHIX (opMammii m mx mpm-
YPOUYEHHOCTH K PASHHM ydJacTKaM IUKJIOB MCIOJB3YIOTCA Ipu (ammaib-
HOM aHAJAH3e, CTPATHrpAPHICCKOM paCYIeHEeHNH U KOPPesAlul paspesos
HA IJIOIAZH pasBHTHA (opMALWiL,



SAR/IIOYEHUE

IIpu panmarpHOM aHATH3E 0CAOYHEIX TONM, HEOOXOIHEMO B3HATH TE0I0-
rudecKne oco0eHHOCTH KajKI0i MOPOZEI M € B3aMMOOTHOUIEHHA C JPY-
TUMH THIaMH IMOPOJ HCCIAeyeMBiX OTIOMeHHi BO BPeMEHH W IPOCTpaH-
cree. OcobeHHOCTH TIMHUCTHIX MOPOJ /10 CHX IOP HEXOCTATOYHO MCIOJb-
3yI0TCA IpH ONpejeleHNN ycI0BHH 00pa3oBaHHA 0CAJOYHEIX TOJII, TAK
KAK OHM M3yYeHHl MEHBINE, YeM TPYTHe MOPOMH, B CHIY TOI0, 9TO cjara-
I0MEe WX TIAHUCTEE MHHEpPAls — IIaBHEN 10pogoobpasyommi
HIEMEHT — TPYAHOMOCTYIHEL s WCCIEfOBaHWA, W HepPeaxo rpefyercs
KOMILTEKC METOIOB IJIf WX paclo3HaBaHuA. HpoMe TOro, HEZOCTATOUHO
YIUTHBAIOTCSA MHOTHe (aluaibHble OPH3HAKK TJIHH.

OpBaxo 3a moclegHHE TOJL B H3yYeHNN IJINH B PA3JIHIHEIX HampasJe-
HEAX JOCTHTHYTH 60JbINNE yCHeXM, U B HACTOAMEe BPEMA BO3MOKHO
MOJIBEIEHNe HTOTOB B OTHOINEHHNW IepCHeKTuB Goiee TMOIHONIEHHOTO MC-
NOJb30BAHNSA WX JHTOIOTHIECKHX ocobeHHOCTe#H mpm (pammanbHOM aHA-
am3e ocamounLX Toum,. C 9ToH Mexbi0 B MpefIaraeMoM THTATENI0 MeTo/1-
YeCKOM TOCOOMH KOJIIeKTHBOM aBTOPOB moj pykosopcrBom M. @. Buky-
JIOBOH CHCTEMATHSHPOBAH 1 0600ImeH JUTepATYPHEIL MaTepual W JaHHEE
UX JAYHEX HCCIEN0BaHMII MO XapaKTePHCTAKe IJIaBHHX 0COGEHHOCTEH
TAMHACTEIX TOPOJ Pa3HHX (anualbHHEX THIOB.

B ra. I M. @. Burynosoit oxapakTepH30BaHE COBPEMEHHEIE TIPEAcTa-
BIEHAA O TTHHHUCTHX IOPOJaX, 3aKOHOMEPHOCTAX (OPMHUDOBAHNIS TIINHIU-
CTOTO BEIIECTBA OCAJ0YHEIX IOPOJ W O HANPABIEHMAX MCCAEHOBAHMI
TIWH U TIMHUCTHIX MHUHEDAJIOB B T€0JOTHH.

T'a. II—VIII copep:kar XapaKTePHCTHKY HEKOTOPHX IEpPBUYHEIX
JIUTOJIOTHIECKUX OCOOEHHOCTEH IIMHENCTHX IOPOJ: TIMHHCTHIX MHUHEpa-
0B, MOKDOCTPYKTYP H TEKCTYp HOPOX, KJIACTOT@HHBIX M AYTHTeHHEIX
HeTJIMHMCTHIX MIHEpAJI0B, KOHKpeInil, MalIkIX BJIEMEHTOB U (ayHHCTHIE-
CREX 0CTaTKOB, J[pyrne mepBHYHble NPUSHAKHA INIHHACTHX IOPOJ — Tpa-
HyJIOMETPHIECKHH W XHMWYECKHH COCTaB, DA/ TEOXMMHYECKHX 0COOeH-
HOCTel, PACTHTeJbHBIE OCTATKH, OPTAHHIECKO® BeIEecTBO, ABIAKIIHECSH
TAK/KE XAPAKTePHHIME MOKA34TeJAMH IVIMHUCTHX IOPOJ PasHHX (armit,
B Hacroameil paboTe He paccMarpmBaloTcA. TaksKke OTCYTCTBYIOT IaHHEI®
0 HaIpPaBJeHHOCTH IPONeccoB GopMUPOBAHUA INIMHACTEIX MOPOJ IPH /THA-
reHese W BTOPWYHBIX MBMEHEHWIl MX IIPH KaTa-, MeTareHe3e M BHIBETDHBAa-
HAW B DAaBHHEIX TEKTOHHYECKHX pPETHOHAX M KIUMATHYECKHX YCIOBHAX.
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Hepocraomue 11 MOJHOT0 HpeACTABICHHA 0 IVIMHHCTHX MOPOAX pas-
JIeJIBl ABIAOTCA HMPEIMETOM pacecMOTPeHnsA B fajbHeirmeil pabore.

B ra. IT M. @. BukynoBoii gana XapakTepHCTHKA [IABHOTO IEPBHT-
HOTO NPH3HAKA TAWBUCTHIX HOPOJA — INIMHUCTHX MHHEPAJIOB, ABJIA-
omuxed caoncthiMu Al-, Mg-, Fe-cunmkaramm, ¢ AByX- HIH TPEXCI0ii-
HOH KPHCTAJJIMYECKON DemeTKOH M pesKe JeHTOYHOCHOHCTHIMH, ITH MH-
HepajH HMeloT mpemmymecrTsenmo pasmepii < 0,001 MM B auamerpe
u pexxo gocruraioT 0,1 mm u Goapme. Hukarue apyrune MuEe pasl TaKOTO
(<1 mx) pasmepa, moxygenHEe ApobieHmeM, HE MOI'YT CO3JATH TIHMHEL.
IJT0 GyAyT TOHKONWCIEDPCHEE NBUIM M IIOPOINKH, JINIIEHHBIE CBA3SHOCTH.
IToBenenue m cBOiCTBA MIMH ONPEIEIAKNTCA B OCHOBHOM CIOMCTON CTPYK-
TYpOH ¥ NIACTHHYATHM ra0HTyCOM IVIMHHCTHIX MUHHEpaJgoB. B rammax
ATHX MHHEpaloB JokHO GhTh He membime 30% (pasmepom < 0,001 mm)
u me Mebme 50% wactun < 0,01 MM, B KOTOPHIX MOI'yT HPHCYTCTBOBATH
¥ HOrIWHHUCTHe MuHepansl. Ilo cremenn yIuroTHEHHWsA cpegu TITHHWCTHX
HOPOJ, PA3iHYaloT IMIMHE, YIIOTHEHHEE TJMHL, APTHIIATH, TIXHACTHE
crapmer (ra. I).

T'imeECTOe BEmECTBO 0CA0YHEX HOPOJ BO3HHKAET B II0YBAX, KOPax
BHBETPHBAHHA W PABHEIX BOJ0EMAX KaK XHMHIECKHII OCAJ[OK W3 HMPOXYK-
TOB pPACTBOPEHHSA HEYCTOMYMBHIX B JaHHOH CpeJe CJIOHCTHIX H JAPYIuX
cunukatoB. OCHOBHAA Macca INIMHMCTHIX MHEHEDAJOB 0CATOYHEIX MOPOI,
B TOM 9HCIE IJIMH, WMEeT KIACTOTEHHOE MPOHCXOMKIACHNe, TAK KAK AB-
JAKTCA MeXaHAYECKH IepeMelleHHEMHA B PesybTaTe 9po3uu KOHTHHeHTA
00IOMKaM# TIAHHACTHIX MHHEDAJOB II0YB, KOD BHIBETPHBAHUA M paHee
o0pasoBaBmuxcs ocagodsux mopox. Ilo myrm mepenoca stm o6aOMEN
(vemyiikm) rAMHECTEIX MEHEPAJIOB MOTYT HSMEHATHCH W, TAKAM 00pasoM,
IpH OCaKAeHHH B HOBOH 00CTAHOBKe yiKe He OyayT ABIATHCA TOJIBKO
TeppPUTeHHLIME KOMIIOHEHTAMH OCA/KOB OyAyIIEX IOPOJ KaK, HAIpHMED,
o6noMku (3epHa) KBapma, TpaHATA W JAPYTUX HECIOMCTHIX TBEP/KIX 110
CpPaBHEHHIO ¢ INIMAUCTHIME MuHepasos. CocTam, CTPYKTYpPHHE 0COGEH-
HOCTH, TOJIIIMHA, PasMepsl I[NIMHHCTHIX Yemryex OyJayT WHHIMEH, 9eM B 00-
JACTH CHOCA. ‘

Bo BpeMs nepesoca 6rarogaps cIAOHCTOM CTPYKTYPe H MO TOIIHHE
INIACTHHOK-YeIIyeK TIMHACTHX MHHEPAIOB, HAJINIHIO 00OPBAHHEIX CBA-
seif mo mepudepHn HHAWBAZOB, CIIOCOOHOCTH K 0OMeHY KATHOHAME C OKPY-
JRafoImeil BOAHOM cpefoii, CTOJKHOBEHHSAMH MUHEPAJIOB JPYr ¢ APYTOM
OPOMCXOMAT MeXaHNIECKNE M XAMAYeCKHUe IIPONEeceh M3MeHeHIA TIIMHICTLIX
muHepanos. K HUM oTHocATCA paspymieHue, pasnpolieHHe MHHEDAJOR,
Jerpajanusa (BHINeJAYHBAHUE, YACTHIHOE DACTBODEHHE), YMEHBIIeHWE
pasMeposB IJIMHACTHX MHHEpPaloB, 0COGEHHO B MPECHBIX BOAAX, M arpaja-
mEAa — afcopOEA XHMUYECKHX 3JIeMEHTOB, BOCCTAHOBJIEHHE IIperRHel
CTPYRTYPH JIerpaiHPOBaHHBIX MIHEPAJIOB W APyrue mpoueccs (cM. puc. 4)
B I0EJ0YHOH cpefie 03ep, 3aJHBOB, JaryH u Mopell. B sTux ke ycaoBmax
¥ B KODAX BEIBETPHBAHHSA IPOHCXOAUT CHHTE3 INIMHUCTHX MUHEDAJIOB.

Tnagaeimu mpopyxramm  ajgcopbImm ABIAAIOTCA CMEIIAHHOCIOMHELIE
BHUJEl TIMHHUCTHIX MUHEPAJOB — I€PBHIE SBHLIE CBUACTEIH IPOIECCOB
H3MEHEHUA TVIMHHCTHX MWHEPaJOB B 3aBHCHMOCTH OT M3MEHEHWS Cpejhl
HX cymecTBoBaHUA. B 1aba. 3 mokasaHa pacmpocTpaHeHHOCTh IPOIECCOB
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¢opMupOBaHUA TIMHUCTHIX MHHEDAJOB B pPasHHX (GanualpHEX THOAX
TJIMH.

ImpameToe BEmecTBO HPHCYTCTBYET BCIOAY, Aaske B TAKUX XeMOTEH-
HEIX OcaJikax, Kak coixm, xapbomatsi. Ho B xemoremmmx mopomax ero
MaJ0, WHOTAA TOABKO ciexsl. OHO ciaaraerca TIHHHCTHIMH MEHEpalaMu
KJIACTOTEHHOTO TPOMCXOMIEHN, J0J0BOM HBIM, XHMHYECKH OCAK/IeH-
HEIMM TJIMHHCTEIME MHHEPATAMH M IPOJYKTAMH H3MEHEHUA BYIKaHHUe-
cknx memios. ITosromy B ocamounsix dopManmsax, cIOKEHHEIX TJABHEIM
o6pasoM XeMOTEHHHIMH IOPOJAMH, TJIMH MAJO WJIH OHH OTCYTCTBYIOT,
TJIHHHCTOE BEIEeCTBO OOLITHO pacIlipeliesieH0 B paccesHnoil gopume u rim-
HHCTEIE MHHEPAJH 9acTO HMEIOT ayTHTeHHOE HPOUCX0IKIEHHE.

Ilpn gopmMupoBaEuE acCOMMALMI TIMHUCTHIX MHHEPAJIOB 0CAJOYHBIX
nopoy 6oxenioe BINAHNE OKashiBaeT KiauMaT. LA ryMuIukX M apUjHEIX
obaacreii HaGop (accommamnmu) CIANHUCTHX MHEHEPAJI0B KIACTOTEHHEIX
H ayTUTeHHEIX IVIHHHCTLIX HOpox Oymer pasmuM (CpasHUTE, HAIPUMEp,
XapaKTePUCTHKY TJIUH O3€PHEIX W JaryHHELX (arumit 8 ra. VIII).

Hpowme toro, Ha cocraB rIMHACTOTO BENECTBA 0CA0YHHIX MOPOJ OKa-
3HIBAaeT BosjelicTBHe perbed) o6IacTH CHOCA W CEJMMEHTAINH, ONpeNess-
eMEIl TeKTOHmYecKuMHu ABuKeHuAMu. B ropusix m pasEMHHEEIX 06JaacTAX
B KOHETHRIX BOJIOEMAX CTOKA IIPH PABEHCTBE APYIHX YCJOBHHM (KImMmar,
coCTaB IMOPOJ, 00JaCTH CHOCA M IIP.) KOMINVIOKCH INIMHHCTHIX MHHEPAJIOB
ofmHAKOBEX (anuii 6yayT pasamyan Kak mo Habopy BHIOB MHHEDAIOR,
TAK M II0 UX KOJIWYECTBEHHEIM cootHomennam. OmHAKO, €cIu HCHOIL30-
BaTh TOJBKO BUIOBHE onpefeienns riamauetux muuepartos (K, T', M, X,
IT, Cm-car), kak 910 eme mpaKTHKYeTCA MHOTHMME Te0JOTaMH, TO COUeTa-
HUA HTHX MuHEpanoB OyayT orpanuvens! (0COOEHHO €CIH OTCYTCTBYET
ROJIMYOCTREHHBIN MUHEDAJIOTHICCKUH AHAJH3) M HEJ0CTATOYHLI, JIJIA
XapakTepHCTHKE yeaoBuii 00pasoBaHnMA BMPMIAIOMHX WX IIOPO/.

9To M HPUBEJIO K MHUPOKOMY PAacHpOCTPaHEHHIO B JUTEPAType HeIpa-
BHJIBHOI'O TPEJCTaBJIeHnd 00 HCKIOYNTEILHO TePPHTeHHOM IPOHCX0HIe-
HAM TIWHUCTHIX MHHEPAJOB OCATOYHEIX MOPOA. B meiicTBHTeIbHOCTH JKe
B IpHPOJie CYMIECTBYIOT PAJEI PA3HOBUAHOCTEH TIMHHCTEIX MEHEDPAJORB
PABHEIX DY, CBA3AHHBIE ¢ PASIHIHAME YCJI0BHA 06pasoBamus 0 Cyle-
CTBOBAHMA COJleP;KAIINX MX ocamounnx mopox (cm. ra. II). B macrosmee
BPeMA ceJaHbl TOJBKO IEPBHE marm B WX NO3HaHWM, W B Gumkaiimme
TOZIEI BTOT BOIPOC, HECOMHEHHO, moayuur 0oiee IMNPOKOE OCBEIIeHNe,
15—20 mer masaj mMHOTHE HeeJeLoBATENH CUMTATH, YTO BPAJN I CKOPO
CTAaHeT BOBMOKHBIM KOJUMYECTBEHHBI MIHEPAJOTHIeCKUIl aHAINS TINHI-
CTHIX MHHEDAJOB B 0CANOYHBIX MOPOJAaX, & B HACTOAIIEE BPEMA BTOT METON
CTaJ JIOCTYIHBIM yike IMUPOKOMY KpyTy uceaegosareneii. Crexyer fymMars,
9TO B OTHOMEHWH MO3HAHUA CTPYKTYPHHIX 0cofeHHOCTEN PasHOBHIHOCTEI!
TIHHACTHIX MAHEPAJI0B PasHEIX TpymI B GamsKaiimee BpeMa GyyT gocrur-
HYTH GOJbIIHE yCIIeXu.

Kasmjioe HOBoe OTEpHITHE, WesA, W300peTeHHe AT TONYOK AIA (paH-
Tasum, HeOOKYANHEIX IPOEKTOR, KOTOPHE B HAYIHO-TMOIYIAPHHX HypHA-
aax myGaukyiorea mop pyopukoii «Oxmo B Gymymeey [262]. Taxmm «ox-
HOM B Oyjyliee» B 00iacTi HCCIAEIOBAHUSA INTHH ABJACTCA BOBMOMKHOCTH
YCTAHOBJIEHUA PA3HOBHAHOCTEI INIMHMCTHX MUHEPAJIOB PasHEX TPYIHI,

256



IR T T T

BOSHUKAWOINX B PA3HEX YCHOBHAX, H HX KOJWTECTBEHHEI MUHEpaJIoTH-
uyeckuit ananans. Ha arom nmyrn Gonwmoe smavenue OyZyT MMeTh paspa-
f0TKA M MCIOJH30BAHNE KAK MBBECTHHIX, TAK W HOBHIX METOJIOB HCCIEN0-
RBAHWA TIAWHHCTHIX MHHEPAJOB — pEHTTeHOTpadum, 3AEKTPOHOTpadun
(ocobenHo MuUKpoandpakinm), HEGPaAKPACHOIH CIIEKTPOCKONNH, IE€KTPOH-
HOIl MHKPOCKOINY, YJIBTPA3BYKa, TEOXAMHYECKUX, (PH3MKO-XHMHYECKNX
W /IPYTHEX, & TAKJKe H3yYeHNe BANAHNA OPraHmYecKoTo BemecTsa u Gnosio-
IrAYeCKOll AKTHBHOCTH OPraHESMOB Ha 00pas3oBaHHE TIWHUCTHIX MITHE-
panoB [474].

ITovmmo MayYeHAA IVIMHUCTHX MWHEPAJOB IpPW YCTAHOBIEHHH yCJI0-
pril 00pasoBaHUA TAMHHCTEIX IOPOJ GOJbIIOE 3HAUEHUE MMeeT M3yYeHHe
HX MEOKPOCTPYKTYP M TEKCTYp, & TaKsKe KJIACTOTEeHHEIX M ayTHTeHHBIX
HerJMHNCTHX MAHEPAJOB B MIIAPAX W ¢ IIOMOIIHI0 IMMEPCHOHHOT0 MUHC-

 PaJlIOTHYECKOTO aHaIH3a. 9T 0COOEHHOCTH TIMHHCTHIX mopojx IMHPOKO

uspecTHH H pacemorpersr M. @. Burynosoii ¢ ysacrmem I'. B, Kyanxo-
poii (ra. III), H. f. Tuxomuposoii (ra. IV) u A. B. Marenonosa (ri. V).

Hosum B jgausoil paGore spaserca: 1) csommas Tada. 3, B KOTOpOii
JlaHa XapaKkTepUCTHRA ACCOMATNIL IIMHACTHX 0 HeIJIMHNCTHX MIHEPAIIOh
pasanmyEsX (GANHAJBHHX THIOB TIMHUCTHIX IIOPOJ, W 2) OCBeIieHue
H. f. Tuxomuporoil Bonpoca o HIPEMEHEHHH [eTaJbHOT0 MHHEDATOTHYE-
CKOTO aHAIW3a NPH W3YICHHH KJACTOTEHHHX W AYTHTEHHLIX HETIHHI-
CTLIX MHHEPAJIOB TSKEILIX H JerKuX (parkmmil TIMHACTHX MOPOJK LA
YTOUHEHHA CTPATHTPA(UYISCKOr0 PaCHIEHEHHA M KOPPeIAIMHM pPaspesos,
naneoreorpaduIecKux PEKOHCTPYKIUMI U (anumalbHOTO aHAJMBA 0CaJ04-
peix Toam,. OHOBpEMEHHO IIOKazaHa BO3MOKHOCTH DoJjee 0GBEKTHBHOTO
CY/KACHNUA 0 KOJHTIECTBEHHOM COJI€PIKAHAN MHHEDAJOB ¢ MOMOIIBIO METO-
0B Koppeasanuoraoro amaxusa (ra. IV).

\/ Boabmoil uuTEpeC mpejcTaBIgeT XapaKTepucTHKA HOBOOOpPa3oBaHMIT
HerJIMHUCTHIX MUHEpaaos B opme xoukpenumii (ra. 111 mV). A. B. Maxe-
JIOHOBHIM OIIMCAHEL THILI, (OPME KOHKpEIHil, NX KIaccH(uramus 1 pac-
npefeeHne B PasimyHBX QanmaibHEHEX THOaX ramH. B rada. 5, mommmo
KOHKDeIlHii, PACCMOTPEHE TAK/Ke AYTHTeHHbIC HETJHHHCTHE MWHEepPAaJIbl
IVIMEACTHIX TOPOJ, 00HAPY/KUBaeMs5e B IOPOAX B IOJEBHX YCIOBHAX M
npu uayveHnn uumgos n omucarnsie B ra. III m VIII. Ta6a. 5, cocra-
paermad M. @. Buxyaosoit w H. H. 3emosoii, orpamaer nainiue 060Jb-
Or0 KOIWYeCTBA HOBOOOPAB0BAHMIl HETIMHWUCTEIX MHHEPAJIOB B IIMHI-
CTHIX MOPOf{aX Pa3HEX (alHaJbHEIX THIIOB, YTO ABJSACTCH 0YCHDB BayKHOIL
0c0GeHHOCTLI0 TIHHEUCTEIX MOPOJ, KoTopas B OyayiieM, HecoMHeHHO, Oy er
IMEIPOKO MCIOJIb30BAHA IIPH H3YYCHHMH OCAZOYHHX Toum. B macTtosmee
BpeMs, OJHAKO, UeTEHE KPHUTePHH JJA pasinueHHs TIHMHHCTHIX HOpPO
pasHLIX yCJ0BHIi 06pazoBaHUA 110 BTOMY NPHSHAKY €Ile He paspaboTaHLL.
IIpocMorp TaGamiy mOKA3KLBaeT, 9TO OJHH M Te K€ BHIL HETJTHHHCTHIX
MUHEpPAJ0B M UX ACCOLMAIEI B BHIC KOHKpPENHil BCTPEYAIOTCS B PASHEIX
dgarmansEEIX THOAX (HADEMEp, IHPHT, OKHCIH jkejesa, KapOoHATHI
n ap.). 3ajageil OyIymux MeCTeTOBAHNI ABIACTCA YCTAHOBIEHNE PasIH-
qiil BUJIOB HETJIHHUCTEIX AYTHTEHHBIX MUHEPAJIOB M X acCONUAlMii B I'JIH-
HECTHX HOPOfaX pasuuX (annii. BosMoKHOCTH 3TOTO paccMOTpeHa,
HAIPEMED, /IS TajJeHnTa M MUPATA Pa3HHIX yclaoBmil oGpasosanua [280].

17 Baxas 2142 257



B ra. VI 10. K. BypkonsiM nokaszano 3Hagenne HCCICIOBAHNIT MAITHIX
DIEMEHTOB TJIMHHCTEHX IOPOJ, ABIAIONMXCA BEAYIHM IeOXHMIICCKHM
nokazatejgeM 00CTAHOBKH OCATKOHAKOIVIEHHA., Y CTAHOBIGHHE pPHAIOB
NOJBHAKHOCTH M ACCOIMAIMI MaJBX DJIEMEHTOB B TIMHHCTHIX ITOPOJAX
W YTOYHEHME MX KOJHYECTBeHHOil XapaKTepHCTHRU ¢ IOMOIILIO KOPpes-
HEOHHOTO CTATHCTHYECKOTO aHAJIM3a HMEIOT CYINEeCTBeHHOe 3HAYeHNE TP
(anmmaaTbHOM aHAINZe TIMHACTHX OTI0KeHHI,

B ra. VII A. 1. Ocumnozoii gana B 0606MeHHOM BHJIe XapakTe puCTHRA
(fayHHCTHIECKNX 0COGEHHOCTEHl FIIMHHCTHX MODPOJ, ABIAINIAXCS OJHAM
N3 IIaBHHEX KPHTEPHEB TpH crparurpadmaeckoM, (GalmaabHOM, IAJe0-
reorpaUIeCKOM aHANHM3AX H ONpEJEJeHHH BO3PACTA DIAMHHUCTHIX OTIO-
sennii. TOT pasjen MOCTPOEH HECKOJBKO OTIMYHO OT Apyrux. Brauame
IpHBeJeHE CBeJICHNA 0 QH3TKO-XUMHYECKHX 0CODCHHOCTAX CPEJkl 00ONTa-
HIA B COBPEMEHHBIX INIMTHHECTHX MIaX, 00 NX BIANAHUT HA PASBHTHE Hace-
" TeHHA TJAWHUCTHIX WIOB M O BOBMOKHOCTAX YCTAHOBIEHHSA OCTATKOB
OPTaHM3MOB, JRUBIIMX B JaHHOHE cpefe m mpuneceHHsx. [lamee Ha mpu-
Mepax paccMOTpeHnA GayHHCTHYCCKAX U B PAJE CAYYALB (IIo PICTHICCKIX
OCTATKOB TIIMHHCTHIX OTIOMKEHHII HEOTeHoBOro m KapOGOHOBOTO BO3pacTa
Heckonbpkux paitomosp CCCP moxaszama BO3MOJKHOCTE BOCCTAHOBJIGHHS
yeaoBuil mx 00pasoBaHuA: TAYOHHEL OTIO0KEHNS, CTEIeHN COJIEHOCTH
1 TeMHepaTypH BOJE Oacceiimos, yaadeHHOCTH OT Gepera, IaJe0dKOIOTH-
YeCKHX M KINMATHIECKUX 0COOCHHOCTEH U .

ABTOp yKashBaer HA HEOOXOAMMOCTH IPH aHaNm3e fayHHCTHYCCKHX
0CTATKOB JIPEBHHX TIAMHHUCTHIX OTJIOKeHWIl MCIOJIb30BaTh JaHane ol 00-
pase JRUZHI U YCIOBUAX CYMECTBOBAHMS COBPEMEHHELX POJCTBEHHBIX HOPM
1 0CODEHHO JIAHHEE O POTOBEX KOMIIEKCAX, 00UTABIINX B ONPeJeIeHHEIX
TEeMOEPATYPHEIX YCIOBUAX CPEJH, 8 TAK/KE YIATHBATH OTCYTCTBHE WJIH
MaJOIACICHHOCTh HPeCTABNTeNeH HEKOTOPHIX I'PYHI ;KUBOTHHIX B JiaH-
HEX OTJIO;KeHMAX M BHIACHATE OIPUYHHEL 0TcyTcTBHA Oentoca. Ocobenno
mogueprnBaeTcad Heo0X0MMMOCTh KOMIIEKCHOTO aHalusa OHOTHYeCKHX
1 a0HOTHIECKHX YCIOBUI Cpejsl 0OUTAHUA OPraHH3MOB.

I'n. VIII (M. @. Barynoea ¢ yuwacrmem H. H. 3emosoii) comepsxur
KpaTKnii 0030p MePBHYHEIX JAUTOJOTHYECKHX ocobeHHOCTEN (anmalbHBIX
THIIOB BOJHOOCAOYHLIX IimH. B taba. 6 cymvmmpoBansl obmne cneieHusd
00 ocoGeHHOCTAX (IPU3HAKAX) 0CA/[OYHEIX MOPOJ (B TOM JHCIe TNINHNCTHIX):
reoJornyeckux, (Guandeckux, meTporpaduIecKux, MHHEPAJIOTHYCCKUX,
reoxuMngecknx, QayameTuugckux u Qaopmermueckumx., Jra Tabrmma
ABAAETCA CIIPABOYHOIN, TAK KaK B Heil NEePeYHcleHE BCe IABHENIHe
IPU3HAKK 0CAJ0YHLIX IIOPO, W MOKET OHTH PYKOBOMAINEH IpH paccMo-
TPEHHH BOIPOCOB, CBABAHHHX ¢ AIMIATLHEIM AHAIN30M BCEX 0CA/[0MHEIX
MOPOJL.

IMonessie mabamopennsa paioT GakTHYECKHil MaTepuas, XapaKkTepHsy-
fonuii 0COOEHHOCTH TIIMHUCTHIX II0POJ, HEeoOXOMHMEE [IA penenusd
OCHOBHEIX 3a7ia¥ (anHajIbHOTO AHAIN3A — BOCCTAHOBIEHHA OOCTAHOBKM
ornomennsa (damun) m obaacTH cHoca, MOCTABIAABINEH MaTepmas s
oOpasoBaHnsA ocago4noil Toamu. Ilomesse ofmereomornaecKne u JINTOI0-
ruueckmne (BRIOYAA OcTaTRE ayusl u Gopsl) HaOIIONEHHA — CaMBIH
IITaBHBIL HTAIl YCTAHOBIEHMWS ICPBHYHLIX (amuaabasx ocoleHHOCTEI
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rauHuCcTHX mopoj. JleranbHbie KaMepadabHEE OEeTporpaduieckne, MuHe-
paNOTHIECKHEe M JAPYIHe HCCJIeJOBAHHA JOIMOJHAIOT IePBOHAYAIBHOE
cysEmenne o6 ycinopmax o6pasoBaHMA TIHMHHECTHIX TOPO.

Haacempmranma (ra6n. 7) damumadpHBEIX THIOB TIHHHCTHIX TTOPOJ
napa M. @, Bukyiosoit B cooTBeTcTBHH ¢ OOMENPUHATHMHA IIOpasfie-
JeHHAME CYIIH ¥ MOps Ha ¢uanko-reorpadudeckue oGcragopkyu. Xapak-
TepucTnKa QanualbHEKX THIOB TJHH IPHBEICHA B C:KaTOil Gopme mo oj-
HOIl CXEMe ¢ yYeToM rJaBHeMmHX HepBHYHHIX JNTOJOrHYECKHX ocobeH-
Hocreii ux. B rada. 8 nmorkasamo pacupocrpamenue ocofnx (anmaaIbHEIX
THIIOB TJINH Pas3HOro COCTaBa.

JlaHHBIE O MEPBHYHBIX TEOJOTHYECKUX ¥ JHTOJOTHYECKUX 0COOEHHO-
crax (ammansHex THmOB TumH csegenst M. @. Burymosoit B Tadum. 9.
BoapIIMHCTBO NPHSHAKOB ABJIAETCA OOIMM A TJIHH pasuuix Qarmmii.
1 TonpK0 KOMIIEKC pasiuYHEX HAGIIOMEHUIT HAJl COYCTAHNAMY 1 H3MeH-
YHBOCTHI0 HPU3HAKOB INIMHUCTHIX M APYTHX IIOPOJ B paspese M Ha ILIO-
maju, a TaK/Ke JeTajJbHas XapaKTePHCTHKA CAMHUX IPH3HAKOB obecme-
anBalor Gosee 0GoCHOBAHHEE U NPUGIHIRAOMMUECA K OCTOREPHBIM 3aKII0-
genns 00 ycaoBusax o0pazoBaHuUS OCANOYHHEIX TOJI[ M CJIATAOIHUX HX
OT/IEJIBHEIX THIIOB TIOPO/I.

B xomme ra. VIIT M. @. BukyaoBoii npuBejieHsl KPATKHE CBEIHMS
0 METOZaxX JUTOJ0To-(PamumalbHoro anaiansa ocajgounsx nopox (tadax. 11),
TIpH 9TOM MOIYEPKUBACTCH, YTO 0CHOBOM IPH M3YYEHNH PA3PE30B 0CAL0Y-
HEIX TOJIII ABJIACTCA (PalmalbHO-INKINICCKHN aHaIu3, METOJIEI KOTOPOTO
MHPOKO OCBEINEHHl B JIHTEPATYpe.

B saxmiouennm (taba. 12) cymmmposansl JaEEBEE 0 3HATeHHH (--)
HcCHeNOBaHMIl cocTaBa M APYTHX OTITHIATENBHHIX 0CO0GHHOCTEH IJIHHH-
¢TBIX mopoj, omucamphix B ria. II—VIII, npu H3yY9eHNH OCAJTOYHBIX
TOJIO ¢ PABHEIX TOYEK BPEHIS.

Pacemorpenne taGn. 12 nmokasmipaer, 9To IaHHEE 0 MEPBHYHBEIX JIMTO-
JOTHYECKUX 0COOEHHOCTAX TIMHHCTHIX IMOPOJ MOTYT OBITH MCIOJIb30BAHEL
IPU peleHny IeJoro psAja IeoJoTHYecKnX BOmpocoB (anualbHOTO aHa-
Jm3a, majeoreorpaduueckux peKoHCTPYRImI, Koppeasaunu, dpanuaabHo-
OUKINYeCKOTO aHajgmaa um Apyrux. Hak m ciaefoBaio 0:KHIATH, ITOMHMO
obmereosornueckux JaHEmx (tabua. 12, m 1, 2, 3) MuHEepaJoTrHUECKHe
0CcO0PHHOCTH TIMHHCTHX HOPOJ — IIHHHCTEE MHUHEPAJH (PJaBHBIL mO-
pofoo0pasyIomuii 97IeMenT), HerJWHUCTEIe ayTHTeHHKE H KJIACTOTeHHbEe
MUHEpajibl W KOHKpeOWH MMeloT Haunboibllee Teooruieckoe BHAYEHME.
Orciona caegyer, 9To 9TH NPUSHAKH BENECTBEHHOIO COCTABA TIHHHCTHX
MOPOJ JOMKHB W3Y4aThes ¢ 0COOHIM BHUMAHHEM.

Boabmoe sravenune B gajabmeiimux paGorax GyayT HMeTh ycTaHOBJIE-
HHE pasjniuil yeaoBnii o0pasoBannsA NIMHACTHIX IOPOJ MO acCOMHAIHAM
TIMHACTHX MIUHEPAJIOB, ¢ YYETOM CTPYRTYPHLIX 0COOEHHOCTEH PABHOBH/-
HOCTell M KOJMIeCTBEHHOTO COJIEpP/KaHMA MX, 4 TAK/KE BHACHEHHE Xapar-
Tepa HBOIIOLII IPONECCOB IIMHOOOPA30BAHNSA BO BPEMeHH., JTO BO3MOKHO
Giraropapsa paspaGoTaHHEIM METOJAM U3y4YeHHA TIHHHUCTOTO BeIlecTBa
IJWH W JAPYTHX IIOPOJ.

O6sop psaja BeAYIUX JHTOJOTHUICCKAX OCOOEHHOCTEH TIIIHMHMCTHX
MOPOA pasHblX PalHalbHEIX THIOB, PACCMOTPEHHHIX B KHHTE, JAJerO
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JuaveHne nceaeOBAHMIT MEPEHYHBIX JNTOJOTHYE

CRIX OCOOEHHOCTEH TINHACTHIX IOPOJ B Feoa0THI

Tabauya 12

O0BexT meclel0BaHNA

DannaTbubl AHATIAS

—

OfcTaHOBKA

TTpomecenl NaMeHEHUA
PAMHHCTHIX OCANKOB
u nopoa

Yeaosna
OTJ0KeHHA
TIMHACTLIX

OCalKOB

OTIOMKeHUA —ha-

oA

CenuMeHTOrCHES

Jnarenes
Hararenes
Mertarenes

Cocras mopon

ITaseoreorpaduyeckmit ananna

Q6mue reoJorHIecKue BOMPOCH

0OgmacThb cHoca

IanbHOCTD MepeHoca

Peabed
Hanpasnenue
nepeHoca
TepPHreHHOTO
MaTepualia
TeppUreHHoro
MaTepuaJja

Hinmar 1 THn BHBETPABA-
HEAA B ofmacTu cHOcA

PacuiieHenne paspeson,

KODpeaAnua U yTOYHEeHue
erpaTurpaduIccrux

noapasaeneumnii

Tpanusl NAKJIOB
ocalo9HBIX TOIIIL

@opMATIHOHHBI AHAJIN3

TexTORAIeCKHil PeskuM

1. Venosua sameramms (ra. VIII,
Tada. 6, mp. 5, 6, 7)

2. Maxpoauronoruyeckne ocoGen-
noctw (rar. VIIT, ra6a. 6, mp. 6,
829, 12,04 43, 15)

3. Murpomerporpagugeckme oco-
Germoctn (ra. III)
4. I'TpENCTRIE MUHeDAJIEL:
a) accolHanuy;

0) CTpyKTypHEe 0CODeHHO-
CTH BH/[OB TIHEACTHX M-
Hepalos;

B) pacmpejelleHHe B paspe-
3e;

) pacnpepelesue Ha INIO-
majm;

Jl) @BOJIIONIAA BO BPEeMEeHH
(ra. 11, Taba. 2) )

5. Hernmmuuersie MEHepAJIH:
a) RJIACTOTeHHEIE;
+6) aymnremnse (ra. IV)

6. Homkpenun (ra. V, rabx. 5)
\
7. Maaste saements (ra. VI)

8. dayuucTHYECKIE OCTATKH
(ra. VII, ta6u. 6, np. 16)
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Tabauya 13
Onpepenenne cocTasa NAMANCTOr0 BemECTBA TVINHHCTEIX ¥ APYrHX TOpojY
O6mexT necaemoBaEnA
TTopopsr ocagounse
I I
I |
1. TnnERCTHE mOpOJH 2. Ocajgounnie MOPOJEL ¢ MPHMECEHI0 TMIMHACTOTO BelllecTna
| |
| : [ i I I I | [
T anas Tamusr coemeHTHpOBaHEKE (CyXapHEe Aprmiantit Tansgersie  Tlecwamme  KapGomar- Tajorenmne
TJ1acTHIHEIR PIAAEL, KPeMHeBKN, (IHHTKIeI, CJ1aHITL HbIe
H YIJIOTHeHHEE TOHITEIHE, TajonelnTs)

DTalkl JCCACOBANMA

1. Uayuenme mamdon (¢ murjedenmen HOBOOGPa3OBAHMII TAMHACTHX MIHEDAI0B) M MPHMALPOBOK.

2. Orop obGpasmos s JaGopaTOPHEIX HeCTeoBaHMIL (¢ yqeToM JaHALIX MeTOj{a KpacHTejeir) H yJaicHme kapGomaros
B KapGOHATHHX TINHAX, NeCYansx I Jip.

3. Pasmavumnamme rOmR B MCTHAMMPOBAHHON BOe ¢ PACTADANMEM DPe3NHOBHM NANBIEM HIH TOCTHKOM (aprunanTos)
BCEX HE PASMOKINNX B BOAE B TeUeHHe CYTOK KyCOUKOB mopops. [lpefsapuredbHoe yaaiemnne rapbomaTos B KapGOHATHEIX
PIRHAX, H3BECTKOBHCTHX NOCTAHHKAX M KapOomarnux mopojax (ofpaborkoit 2—59% HCI B tewemme CYTOK); yAaJeHHe codeii
W3 raJomeduTon (pacTsopeEmeM B Boje).

4. Bujelienne OTMyunBanmeM cycmemHamit gppaxmmm < 0,001 MM m cbop pucymemmmx ¢pakmmii < 0,001 MM m3 cye-
nemsiii HeKapoOHATHMX TJIHN, aPrIJIANTOR, NMeCUaHKX IOPO} W M3 HEpPACTBOPUMOr0 OCTATKA KapOOHATHLIX, KapOoHATHO-IJM-
HHCTEIX, TaJOTeHHKX B Ap. MHOpPOJ.

5. Ilparorosaenme mienok dpakmun << 0,001 MM HA cTeKTe pasmepoM 2,5 X 2,5 cM.

6. PerrremoBckuii amanna gparxmmii < 0,001 mm: mipparTorpaMMa (KAYCCTBeHHENT M KOJANYeCTBEHHEL AHAJIN3), IO0-
POMEKOTPAMMA eHHAYHLIX O6PA3MOB AMA YTOUHCHMA CTPYKTYPHEX O0COGCHHOCTE TIMHECTHX MHHCPAJOB; PEHTIeH HpHOLIH-
(oBaHEKIX mOBepxXmOCTEell TNH.

7. SACKTPOHHAA MUKPOCKONMA (Ppakmumii << 0,001 MM M PemaMK THIOBHX 06pAasmoB TAREHCTHX ITOPOJ.

8. damexrpomorpadmaeckmii amanna dpaxiyni < 0,001 MM TRTOBEX 06pasmoB IAMHACTHX NOPOJ B JONOJNHEHHE K PEHT-
TEHOBCKOMY] AHAIM3Y, I CIENMAJbHLIC HCCALKOBAHIA CTPYKTYD PIHHICTHIX MHHEepAJOR.

> Pparman <Z0,001 MM B caydae HEOGXOMMOCTH YTOYHEHNA COCTABA TIILHICTOTO BenecTsa
9. Tepmugeckuii anamuma o of : ;
10. Xnmumuecknit amamms | PCCHACAYEMBIX 06pasnon mopog M Beeil Mopoasl THIOBHX 00pA3ioB TaHHE HPH JIeTalbHEIX
HCCJAe[0BAHNAX.,

11. UnfpaxpacHocneRTpa bHLIT AHATN3 eHMITHEX 06pasnos MOHOMEHEPAJALHEIX TIAMHHCTHIX nopox wam HX (Qparmmi

< 0,001 MM WpH AeTAJLHEX NCCAeOBANMAX.



HE HCYOPIEIBaeT BO3MOKHOCTEH WCIIONHB0OBAHUA BCeX MEPBUUHBIX JIHTO-
JIOTHYECKIX TPH3HAKOB HpH (ammaibHOM aHATH3e 0CAJOYHLIX TOJIII,
M B JIAHHOM MCCIEJOBAHHN HEKOTOpPLIC M3 HUX, A TAK/Ke BTOPHYHBIE
MAMEHeHNA TIMHUCTHX HOPOJ mocte uX o0pasoBaHNA He MOTJI OHTH
0XapaKTepPU30BAHLI,

ITpuBesenHsIe cBEJIGHNA 0 TIMHMUCTHX MOPOfIAX TEM HE MeHEe MOKA3H-
BAIOT, UTO JUTOJOTHTECKOE HCCIe[0BaRNe TIIMHNCTHIX TOPOJ faer Graro-
JapHHIl MaTepmaa IAf reoJoTHYecKNX HCKaHWii B J00oM Hampasie-
HWN TOSHAHNWA 3aKOHOMEpHOCTEl (GOPMHPOBAHEA O0CAOYHBIX TOJIII.
Ocobenno GoapMUX CABUIOB CIAEYET 0KALATE B OYIYIIEM OpH N3yIeHAN
dannit u dopmannii ocafOUHEIX IOPOJ. .

ABTOpEL OY/IyT yIOBIETBOPEHEL, €CIH NCCIEOBATENHN, 0COOCHHO MOJIO-
JIBIe TeoJOTH, IPH M3YIeHUHN OCAJOYHLIX Toamg OyAyT obpamars HeoO0Xxo-
JUMOe BHEMAHWE HAa U3yUeHHE 0COOeHHOCTeIl Bueninero o0dmnka, BHyTPeH-
HEro CTPOeHNA, YCIOBHI 3ajeraHNA W APYruX HPU3HAKOB I IMHACTHIX
IOPOJ B TI0JIE ¢ TeM, ITo0L B TAJILHEHIIeM yTOUHNTh HAOM0eHHBE 3aK0-
HOMEDHOCTH MX CTPOSHHA U MOJIOKeHHA B IIPOCTPAHCTBE B KaMepaibHBIX
YCAOBHAX € IIOMOIBI0 MHKPOCKOIIMYECKHX WU JPYIHX HccaegonaHuil
(taGm. 13), MeTogmKa KOTODHIX ONMCAHA B PARE PYKOBOJACTB M KHHT.
113 HOBEIX TPHEMOB MOJKHO PEKOMEHJ0BATHL [ABA HPOCTHIX M JETKO OCY-
IECTBUMEIX METO/Ia ONPeJeeHNuA ACCONUATIHN BUIOBLIX HPeCTaBUTe el
TOMHICTEX MIHEPATOB (HIHM IPeodIaaiomero cocTaBi NIHHACTHX (PpaK-
unit mopox) — merox kpacureneit [222, 350, 351] m pemrremorpadu-
Yyeckuil aHaanz NpumangoBaHELIX MOBEPXHOCTEIl HATIIACTOBAHNA, CKOJIb-
JHeHHA W cAaHIeBATOCTH ranaueTeix mopox [51]. tu MeTosr orkpuBaoT
GoJpIue TEPCHEKTHBH B OHICTPOM YCTAHOBIEHHW 00mell KapTHHEB
H3MEHTHBOCTH B NPOCTPAHCTBE IVIMHHCTOTO BEMIECTBA OCANOTHEIX TOJII
n cjaabo MeraMOppHI0BAHHBIX TJIHHHCTHX IIOPOJ.
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