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Beye A, A. Teoxnyua jmrocdept (nopooodpasyiomme paeMentu). M., «Heldpas, 1972,
eTp. 296.

B snure obo0mene Mo etaTHeTHUeCk o0padoTanel JaHHBIE 0 paclpeneseHdl Iopogoodpasy-
0MAX IEMeRTOR B auTocdepe. JlaeTcn onucanne OCHOBHBIX NPAHUATOR M3YIEHAA paclpenesedins
XAMAUECKMX BJIEMEHTOB B FOPHEIX ITOpOJax, BILIOYAA KPATHYI0 XAPAKTEPACTHKY CTATHCTHYCCHHX
meToron ofpaBoTen reoXumudeckoll ModopmManp M AHANNS NPEICTABATEILHOCTH FeOXHMHYECKHX
DAHHBIX, & TAKKE PACCMATPUBAIOTCA HONATHA O TAODANLYLX, PEeTNOHATLHEX W JIOKATLHBIX TTapa-
METpax pacnpexelenny XHMHYCCKUX naemenTos B IHTochepe, Jlag AHAIH3 MapaMeTpos, IPHHATLIX
Upi rmojicueTe cpefiimero cocrasa Jmrocgepel. IToapofino pasdmpaerea npobiieMa pacnpocTpaHCH-
HOCTH TOPHBIX TOPOA B 3eMHOM Kope, 11PN oToM OTMEUaeTcA, YTOo TCOJOTHYECKUE JaHHBE O KO-
YECTBCHHRIX COOTHOTIEHMAX TOPHBIX IOPOL Hi [[OBEPXHOCTH 3eMiH €Me He BHIULTH W3 paspHls
BECHMA TIPROINDHKCHHBIX HCUNCJICHUHA, TUMHTHDY/{ BO3MOMHOCTH TOYHOTO MOJACYETA COCTaBa JIHTO-
cepst u ongene.nmi npuiImKeNHLIl XaparTep BeeX COBPEMEeHHLIX TeoXHMHUecKHX Momeneit aem-
HOMt KOpPBL. (JCHOBHAA YACTh WUUIH INCBANIEHA M3II0¥EHAI0 i MHTePIDETAIMN haKTHYeCKOro MarTe-
pHala, XapaKTepHayioulero paclnpenelenne JIBEHANIATH HOPOR000PAIVIOMMY BHIEMEHTOB (KHUCI0-
poma, KPeMHANA, AJIOMHANA, HENC30, MAPHUR, KAALINEA, HATPU, Kaliis, ThTaHa, Mapranna, gocdo-
pa 1 BOZOPOMA) B MArMaTHYCCKNX, MeTaMop(IecKnX M 0caJloYHBIX rOPHRIX TOPOJAX,d TalHe B pas-
JgEplX ofomoukax aurTocdeps B Heiaom. B GonsmoM KonuuecTee Tad/iig cogepKaTcH OLCHKN Mapa-
METPOB PACHOpEeIeeHnA H1opoaoo0pasyniux HIeMeHATOR B DA3JNHYNLIX THOAX IIOpod N0 perdoHam
3eMHOTO wapa. Brepeue BRIROIE! 00 0COGCHHNCTAX PACIPEALIEHAA NOPo10oHpas3yoITHE 2JICMEATO B
AeNAWTEA HA OCHOBC anaawmaa Mudopmaiuu, BRMoYawmel Oonee 11 000 xuMHYecKHX aHAJM30B
TOPHBIX TOPOX M OXBATBIBAKIEH nce KOHTHHEHTb! 3eMHON0 Wwapa. OnacuBaeTcA CpPelHuii cocTan
TOPHBIX [10POX M 0GoJ04CK JHTOCHEps. OLEHKN CPEUUX COCTABOB TOPHLIX MOPON OCHOBBIBAKTCH
HA CTATHCTHYECKHX MAPAMETPAX PACHPERC/ICHNA OTAENbHLX 2JIEMEHTOR, NpUBeIeHHbIX B Miape IIT,
[TpegaraeMas NpHOJIDECHHAH TEOXMMHYCCKAA MOTENbh JHUTOChEPH UCXOMWT $3 PeayiLTaTon
HOACYeTA CPEXHETO CocTABA 000JOUeK, TIPH DTOM OTHOIIEHRE «TPAHNTHOLY 11 «6asambToBoihy ofo109eK
TPUHATO papubiM 1 @ 2,

Ha ocHoBe aHAIH3A CONTHOMEHNR mopoooGpasyonmx DiIeMeHToB B 0TAEABHBX THOAX M pPai-
HOBHIHOCTAX YIBTPAOCHOBHLIX M OCHOBHBIX M0pO ACIAKTCH BRIBOAN 00 OTHOCHTENbHOM IiiyGAHe HX
dopMIEPOBaNHML, IPH 3T0M 060CHOBKBAETCA HEOMIIOPOXHOCTH COCTARA BepXHeil ManTan. Ofpamaercn
BHHAMAHHE HA 1IPEeMCTBEHHOCThL XMMHYECKOr0 cocTaBa CJAaHIeR, THEHCOB M TPDAHOOMOPHTOR, MO3BO-
JANIYD Tpeanojarath BO3MOH{HOCTh IAJHHIEHHOr0 MepelIaBiICHAd MeTaMopduyecknx mopoa
B rpaHOIHOPATH Ge3 MPMBHOCA WM BHAOCA CKOIBKO-HAOYOB 3HAYHTE/ILHBIX KOIMYECTE HOPOI0-
ofpasylomux aJeMeHToB. B To e BpeMHA mDoauepKuBaercHd, uTo MpeodpasoBaHHe JW0blx THIOR
MeTaMOPPUYeCKHX MOpoI B pannTl TpelyeT uy KopenHoil nepepafoTin, KOTOpag NOMWKHA COMpo-
BOWOATLCA IPHBHOCOM JHAYNTENbHLIX KOJTAYCC B KpeMHEsema, KaJIug M KHcIopojda, a Takike
BEIHOCOM OOJIBIIEH YaCTil #C1e38, MAPHW/I N KaJAIAA, CpelXnuil XAMAYecKkiit cocTaB «IPaHUTHOMY
00004KH O4eHb O/H30K COCTABY TPAHOAMOpUTOB. «BalajbToBag» 000T04KA MO COCTABY NpHiIn-
#aeTcA K COCTABY muoDMTa. [Tuopury OIM30K o cpefgamil coctas JuTochepni.

B BaKJOYeHHH KHMTH CHCHAHA [MONBITHA TCOPETHYEcKoro o0bLACHEHHA NpoileccoB muddepen-
IUAONH BHEIIHHX olorrover JeMian, npuBeqmux Kk obpasoBanmo JauTtocdepst. llepepacopeneienne
XHMHTECKAX 2JIEMEHTOR B IpapiTallMOHIIOM Mo/le 3eMIH B COOTBETCTBHHM ¢ YICJIbHBIMH OOTLEMAMH
"HaCTHI, ITPAIOMIAX BeVIIYI POJb B METPAIINN OTHX OJEMEHTOB B S3€MHONM KOpDE M MAaHTHH, paccya-
TPUBALTCA HKax TaaBHBil Qawrop AudPepeHunallMn B Tpefernax BHCMHENX 000J0Y€R IJ1aHCTHI
Murpanua KpeMHe-KHCIOPOMHLIX HOMIIIEKCOB M MOHOB HAJHA M3 MAHTHH B BEPXHHE 30HEI JUTO-
cdepsl ABIALTCA Ham{oIee APKIUM IPOABICHIEM Nponecca InepepaclpeneleHNA, BeAyIHM K 00pa-
30BAHNII0 TPAHUTOB M «TPAHNTHOIY 000a04KH B 1lestoM. C 5TOi TOYKM 3PEHHA TPDAHATLI, A TAKIKE CBiA-
3aHHAA C HUMH PYOHAA MHHEDPAJMIALMA PACCMATPHBAOTCA KAK MPOAVKTH 83auMonefcTers (Meva-
COMATHYECKOT0 HIIA ¢ MepenIanIeHneM) pacTROP 0B MAITHIIHOTO NP ONCX 0K ICHAA, HECYIHAX 1ipeMHe-
KHCJIODOAHBIE KOMIVICKCHI, KaJauil n pegkue meToun, a TakKe pAx PYIHEX KOMIIOHEHTOB, ¢ MOTqA-
MOphAYECHUMHE 1 MArMaTHYeCKAMI 110pOodaMin JUTochepot.

TabGg 199, wamocrpanuii 27, coMeor JHTepatypu — 336 HazsaHHI,



BBEJLEHHE

brictpoe 1 yememuoe pasBuTHe TeOXHAMUIECKAX HCCIeI0BAHMIT pas iud-
HBIX HaNpaBJeHHWIl B HAcTosllee BPeMs CTalo BO3MO;RALIM Oiaroiaps
TPeM TJIaBHEIM diartopaMm:

4) COBEPIIEHCTBOBAHMUIO aHAINTHYECKOU TEeXHHUKH — NOfABHIACH BO3-
MOMHOCTD GMCT])()I‘() 1 CPpaBHUTEJILHO JelleBoro aHaJuTHYeCKROTO onpene-
JeHHA MOoYTH BeeX XHUMIYeCKHX 5.eMeHToB Taduauinnl MeHgeaeeBa ¢ BLICO-
KOH YyBCTBHTEJABHOCTHI0 M TOYHOCTBIO, HE JTOCTYIHOI BCEro JEecATh JeT
Hasam;

0) pasBHTUI0 YKCHOEPUMEHTAJLHON TeXHUKH, 49To 00YCIOBWIO 3HAYN-
TeARHLI MPOrpecc B 9KCIEPUMEHTAAbHBIX MCCIeA0BAHNAX B 001acTH Bhi-
COKMX TeMIEepaTyp W JABJIeHUIH, N03BOJMI0 H3YYATH QHBHKO-XHMUYCCEEE
napaMeTpsl HEKOTOPHIX NPHPOJHLIX MarMaTHYecKHX M THIPoTepMaJbHEIX
CHCTEM M HOJOUTH K OOBACHEHHIO NPUHIUNWAJIBHLIX TeoXMMHIECKHX
3aKOHOME PHOCTEH HEKOTOPHIX BHCOROTEMIEPATYPHLIX TIPOHECCoR;

B) CHCTEMATHICCKOMY M rJV00KOMY IPOHNKHOBEHHIO B TCOXUMHIO MaTe-
MATHYeCKHUX MeTo/10B 00paGoTkI MHPopManum, uYTO TO3BOJAET OCMBI-
CINTL HEenpepuipio YBEeTNUHBAIONINIICA IOTOK KOJIHYecTBeHHOH reoXHMI-
deckoil wHGopManum.

Ha ouepenu crouT Bamkuas 8ajada — cO3JaHue MaTeMaTHYeCKH
000CHOBANHLIX TEOXUMHYECKIX Mojeneil. 3 aToM HanmpaBJIeHHA IOKA clle-
JaHBEl JMIIB NEpPBbie ITarH, OJHAKO PEe3yIbTaThl CTOIb WHTEPECHBI, 4TO
MOJKHO VTBep:RIATh: IeOXWMHYecKas HayKa CTOHT mepej HOBOH MHOTO-
obemaromeit crajueil pasBUTHA, CcTajJuel, Korja TeoXWMHS [l0T/KHa
6y}.[BT paccMaTpHBaThCA KHaR TOYHAA HAYR4a, OINMHpaOIlagdcd Ha JaHHOLIe
BECHEMA TOTHBIX ONPEETeHHH I MITPOKO HCOoAb3yiomas Guanko-Xxumude-
CKOH U MaTeMmaTHuecKHil amgaparhl.

OxHa M3 Ba;KHEIX 1 WHTEPECHhX 3ajjady TeOXIMHA ¢ MOMEHTA ee BO3-
HOKHOBEHUA — COBJAaHUE FeOXMMHUECKON MOJeIn 3eMiau | cJIarajiommx
ee reocdep, M3 KOTOpPHX HauOGOIBIMAM BHUMAHHEM HcclegoBaTeneil
BCerja noJb3oBaJiach 3éMHafA Ropa — eJHHCTBeHHad 9aCTh 3eMHOT0 1iapa,
AOCTVOHAaA HemocpeJCTBeHHOMY H3VUEHHID Treollora H TeoXuMHRAa.

| * 3



Haunnan ¢ @. V. Knapka (1847 —1931 rr.), Grecrsmias niaesja weeaemo-
pareneii — B. . Bepragcknit, A. E. ®epeman, P. [lpau, B. M. Donsg-
mmnar, f. Cegeproasy, . @orr n jap. — pabortana mam aroil mpodiae-
Moii, OCTaBUB HEOLEHMMOEe HACJHeJCTRO, K KOTOPOMY IPOMOLKAIOT odpa-
aThesA TeoXHUMHKHW Gojiee MOJOAHX HOKOJICHMI.

B comspemennniii mepmoj MayuyeHne XUMHUECKOr0 GOCTABA HALNe mia-
HETLl HEPA3PHIBHO ¢BA3aHO ¢ MMeHaMu Beviiux reoxuMukos — A. [1. Bu-
Horpagosa, A. bL. Pomosa, C. Hokroupgca, JI. Apenca, C. Tainopa,
A. loagepsaapra, M. @uxeiimepa, @. Bukmana, K. Typexauna, K. Bege-
oons, [1. T'puaa u jp. Ioutn eseropmo ny6nukyoTes HOBHE CBORHLIE
HO/ICYCTEL CPeJHero cocTaBa 3eMHOH KOpH, YYUTHBAIOMIHE HEIPEePEIBHO
obnopialomyocs mEGopvanu. [lofBuanch TepBLIe TeoXWMWIeCKHe
Mozequ pepxueit MaHTEA (A. II. Bunorpamos, A. Paursya, 1. I'pun n 1p.),
MOCJIY/RMBIINE OCHOBOR st paszpalorki rEOOTeS3H MexanusMa ofpasosa-
HHfA 3eMHOH Kopn. HadecTsenmmo HOBLIA 3Tanm reoXHMMYECKUX HCCJIENO-
BaHWIl DPACCMATPHBAEMOTO HAUPABACHWS BO3HEK B Pe3yILTATe BOIMOMK-
HOCTH CPABHEHHA COCTAaBA 3eMHLIX IOPoj] ¢ mopogaMm JIyHEr.

HoBwit aTan mo3Hanus cTpoeHusa W COCTABA Haiiel miaHeTH Tpedyer
H HOBOrO yrayOJdeHHOro MoAXofa K HOCTPOEHMIO re0JOrMIecKH M MaTeMa-
Tugeck 060cHOBANHOM reoXuMmiecKoli Mojean autochepsn, Oes KoTopoit
BPAI JIH BOBMOJKHO NIPABUIbHOE TOHNMAaHMe ocobenmocTed cTpoeHHA
3eMHOU KODPHI, ManTu@ SeMiW 1 TOPONCXOAAMHAX B HHAX IJI0DAXbHEIX
TenJIorYecKNX mpomeccoB. MarteMaTnueckoe ompcanme oco0emHocTeR
pacmpejiejieEHsA XUMHAYECKHX 3JIEMEHTOB B JMTOCHepe IMO3BOINT OHEHHTH
OpeICTABHTEIRHOCTh WMEIOMeHcA HA JIAHHOM 3Tame TeoXHMATecKOoI
BEQOPMALIEE, &4 TaK/Ke CTAHET OCHOBOM )i CYIRIEHUA 0 BePOATHOCTHERIX
KoJIeDaHHAX cOoCTaBa OTHENbHLHIX CTPYKTYPHEIX eIuHUI[ M 00009eK 3eM-
Ho#l kopui. EcrecTsenno, sajgaua cosgauns MaTeMarHdeckn obocHoBaHHOI
reoxXuMugeckod Mo/enm Janrocepsr He MoikeT OLITH pemeHa CHIAMI OJ-
HEX reoXuMukoB Oes ydactus reosoros u reopusukos. CapmiKoM MHOTO
fedbIX nATeH HMeeTcsi B mpobieMe KOJMIeCTBOHHLIX H3AMMOOTHOIIEHTI
TJ1aBHBIX THOOB TOPHBIX MOPOJ, caaraomux jnrocdhepy. Toanko mepsrie
IIATH cAeJaHH B IIyOHEHEOM reo@usmIeckoM 30HIHPOBAHMN 3eMHOIT KOpPDI
1 BepXHel MaHTHH.

ITpeacraBaaercs, gro npobiemMa co3janisa MaTeMaTudeckKkd 000CHOBaH-
HOH reoxuMmuecKoll Momenn amrocdeprr OymeT 0ocyIlecTBIATHCA CJIeLy-
OIMUMI HTAIIAMHE B COLpeNeTbHhX 06JacTAX Me0XHMUHN, Te0JOTHd M Teo-
dusnKI.

1. PaspaGorra MaTeMaTmyeckn 000CHOBAHHKIX MoOJeNeH XHMHYECKOTO
CcOoCTaBa OTAEJBHLIX THIOB TOPHBIX I[OPOJ JIHT(JL‘(IJF‘[H:[ OJIA pas/JInYHbIX
rao00aJbHEIX Teolnorngecknx o0cTamoBOK W Bo3pacTa.

2. lleranpAoe WBYYEHME KOIMUYECTBEUHLIX OTHOINEHHH pasiiaHeX
THHOOB TOPHEIX OOPOX JuToc(epi HA 0OCHOBE AHAIN3A Te0Jor MUecKIX
RapT 1m0 THOWYHBEIM per]I()HRM pasjndioro renJIoTHIeCcROIo cTpoeHnsd.
Cospanne matemarmdeckuy 000CHOBAHHOI MoJean ueTporpaduiueckroro
cTpoennsi autocdepor.

3. llpomossenne u jeranuzanus reoUsuaeckoro 30HIUPOBAIINST PIIY-
H6ornx gacteit anTocdepnl ¢ MeAHI0 LOJTYIEHHA TOYHLX JAHHBIX 0 pacipe-
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jeJeHn IJI0THOCTell ¥ CKopocTell HPOXO/IeNHs ceHcMUMUCCKIX BOJIH
g pasianupnx ee ydacrxkax. Ipogomskenne dKCIEPHMENTAILHLIX HCCIe0-
paHuii PuU3NTECKUX IapaMeTpoB MeTaMopdHuecKHX ¥ MarMaTHYecKUX
Hopoa pas3zjinqHoroe Tana B oﬁnam‘n BLHICORMX ,]:LEIB.TIEHHi.I " TemMieparyp.

[Ipegaaraemas paGota mpejcrasisger cofoil HepBLIl ATatl B cO31alun
mareMatnueck ofocHopaumoll Mojgedn autochepni. B neir pacemarpi-
BAOTCA I CTATHCTHYECKIT OLHCBHIBAIOTCH  0coDEHIOCTII pactpegeaeinsg
XUMNUECKUX 3JIeMEHTOB B PA3JWYHHLIX THOAX DOPOJ] Jutocepnl IIf OT-
NeNbHbIX PETHOHOB, KPYOHBIX CTPYKTYDHBIX eTHHNI, 3eMHOH KOPHL U «T'pa-
puTHOMY ofosouku amTochepnl B mesnoM. B orTamuue ot Godee pamHHX
MojicYeToB cpeiHnX cocTaBoB ropuumX mopox (P. Kaapk, P. danm,
C. Howwoupe, A. Toanepsaapr, I{. T'pun n ap.), KoTopsie He yYUTHBAIH
reppuropuio CoBerckoro Cowsa, B npefiaraemoil padore OpHBEIEHEI
JAHHHE TO PaBHHEIM KOHTHHEHTAM.

PacemarpuBaemas B paboTe MoJeIb XUMHYECKOIO cocTaBa JauTocdeprl
BCE eMie siBAAeTcA OpHOAmKeHHo. haK I mpe;KHIe MOIeIH, 0HA OCHOBBI-
BaeTcsd Ha elle HeJ0CTATOYHO NOCTOBEPHHIX reosornvecknx gaunnx. o
TOABIEHNA HOBOI reomormieckoil nudopMalimt o KoJIndecTBeHHNX 0THO-
MIeHNAX MATMATHYECKHX M MeTaMopQHIecKIX HOpoJ B mpelenax JIUTo-
cepnl cymiecTBeHHLIT Iporpecc B 3Toil ofaacTH BpAI JIH BO3MOJKEH.

B npomecce paGorer aBTOp HeoTHOKpaTHO oOpamajcad Ko MHOTOM KOJI-
aeram xak B Coserckom Coro3e, Tak u 3a pydeKoM 3a COBETOM H ¢ IPOCH-
6aMm 0 mpexocTaBJIEHIIT Te0XAMATECKOR HHPOPMAINN T BCerja moaydad
HeoOxoauMoe cofedcreiie. Beem uMm 0H BplpaskaeT ¢Bol rayOorymo Ona-
rogapaoctk. B paloTe mo moAroToBKe MaTepmasioB IS MOHOTpadmi
B Teuenme TeTHIPeX JeT NpHauMasia yaactne sena asropa . W, Veaposa.
Jums mpn ee MOCTOSAHAON NMOMOIIIT aBTOD CMOT 3AKOHYHTH KHUTY.



TJABA 1
OCHOBHBIE TPHHLANDI H3YHEHHA
PACMPELENERAA XHMHYECKHX 3NEMEHTOB
B TOPHBIX MOPOJAX

1. CTATUCTHYECKME METO/IbI OBPABOTKH
TEOXUMHYECKOII WHA®OPMAILITH

['ecomornueckas MCTOPHA KasKIOTO KOHKPETHOTO VYaCTKa BEMHOI
Kopel B aAaTochepsl B 11eJ10M HAXOMHUT UeTKOE oTpa;Kkenite B 0coOCIHOCTAX
XUMHYECKOTO COCTaBa (JaralIHX FeoJ0THYECKIX KOMILIEKCOB, ITPOsB-
JAACE B 30KOHOMEPHOM pacHpefesielid BO BPEMeHN W TpPOCTpaHCcTBe
napareHeTHdeckuX accolManuil XUMWUYeCKHX 3JIEMEHTOB, a TaAK/Le B 0C0-
DeHHoCTAX pacmpejesendf OTASABHEIX XUMIUCCKHX DJIEMEHTOR B KAy oM
TUTIE TeoJorndecknx odpaszoBaHuil.

ITa compemenioM srame U3YYIeHIA 3eMHOH KOPLI HOJYUEHIe 00BEk-
THBHOH MHPOPMATNH 0 XUMHIECKOM COCTABe TOPHMX TOPOJ M 3aK0No-
MEPHOCTAX Pacupe/e/eHua XUMEYecKkIX DIeMeHTOB B Hpejeax Konkper-
HEIX €€ Y4acTKOB ABJIAeTcH HeodXoIuMoit crajueil mporecca reo.oruye-
CKROTO WCCae/loBaHAA, 0e3 KoTopoil HeBO3MOMKIO BHIABJIENHe BeIyHINX
PaxTopon, onperenABIINX 0CODEHHOCTH pa3BUTHA H3yuaeMoil Teppu-
TOPHH.

[1pw arom s o0ocHOBaHAOrO cy:ReHNA 00 ocofeHmocTAX pacnpeje-
JienHA XUMIIecKUX JIeMeHTOB B TeX MIHW HHBIX Ie0Jornuecknx ofpazosa-
HuAx neobxoiMMo MMeTh MateMarnyecku oOpaborannpe ganune, XapaKre-
PUAYIOIIHE CTATHCTAYECKHE BAKOHOMEDHOCTH PAacIpefeeHist Kaaoro
AJIEMeHTAa U NO3BOIAOMNWe OPH IOMOMIM COOTBETCTBVIOMMX CTaTHcTuue-
CKIX OTICPALNIT TPOUZBOJATE OMEHKY JO0CTOBePHOCTH MOJYUYCHHLIX pe-
3YALTATOR, CPABHCHHE MCCJACAYeMBIX PacTpefesenuii, a Takde BLIYMC-
JATH BePOATHOCTL HOABJICHUA B AAHHONH TEOXUMWUECKON COBOKYIHOCTH
J0OLIX cojlepskanuil, WHTepecyomux uccaeposareas [17].

Henoassopanie cTaTHCTHIECKUX METOI0OB B T€0JT0THH M FEOXIMIIL Ha
COBPEMEHHOM YDPOBHE COCTOAHHA HToll WpodaeMb B OepBY ouepe/ib
H0JGRHO MOBBIIATD JOCTOBEPHOCTH M TOTHOCTH BLIBOJOB, OCHOBAHIIEIX Ha
BcecTOpoHHeM ananuie daxkrtudeckoro matepuazia. Ipm atom neodxojumo
HOTMePKHYTH, 4TO CTATHCTHYECKIe METOE HE MOTYT NIPHMEHAThCH 0e3
4eTKOI'0 IPEACTaBICHHA O CVIOIHOCTH Fe0JOTHUIeCKUX M reoXHMHTeCKiIX
3ajayv, /7 pellednsd KOTOPLX Hpenoiaraercs ux menosanzopanue. [Ipn-
MeHEeHHe MeTO/I0B MaTeMaTHYecKoil cTaTHCTHKM 0e3 y4era MpHPo/iHb X
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reodorudeckuy GaRTOPOB MOMET OPUBECTH K TPYOLIM HpocTeTaM i omini-
RaM.

OCH(JB}’ METOJ0B I\HI'I'[’MHTH‘IEGHGﬁ CTATHCTHRH, HCIOJIB3YEMBIX B T€0-
JOrAH U TeOXUMHH (KaK M B APyrux o6jacTsx), cocTanisger Teopus Bepo-
ATHocTedl. JHAKOMCTBO ¢ OCHOBHBEIMH IOJIOKEHHAMH TeOoPHH BEpPOATIO-
cTell CIVERNT HeofXo Mol TPeANOCHIRON TPUMEHSHIA CTAaTUCTHIeCKIX
MET0/0B, TIO03BOJAKILEH MpPaBHIBHO MCIOAB3OBATH 3adKOHOMEPHOCTH
MaTeMaTH4YeCKOI CTATHCTMEM B IPUIOKEHHH K aHAJAW3y NDPHPOTHBIX
apuaennit. TlpuMensaa crarncTugeckne 3aK0HK paclpegeJeRds CIydail-
HBIX BEINYHE K U3yYeHHI0 ocobeHHoCTEHl paclpejceHHA XHMUTeCKITX
3JIeMEHTOB B MPHPOAHEIX 00PARORAHUAX, TEOXUMUKYN TONYIWIA BOBMOK-
HOCTL MaTeMaTHYECKOTO ONHCAHMS ITHX 3aKOHOMEPHOCTeH 1, Kak cjej-
CTBHE DTOr0, MAaTEeMaTHYECKOI O 060CHOEHHHH CBH3H MC?IU[)’ p'd('].'IpB;[G"[E—
HAEM XIMIIYeCKITX 3JAeMEeHTOB B TeX HJIN MHEIX NPHPOIHLIX 00pa3oBaHNNAX
H UX TeHe3NCOM.

Baikneiimee mogoskenue TEOPHH BePOATHOCTEI, UCHONLAYEMOE MaTe-
MATHYE€CKOH CTaTHCTHROI, — MOHATHE 0 QYHKIHM pacHpejleeHUdA cay-
gaiHoll Beanuunn !. (DyHKIWSA pacmpenesenus, sBIAONIAACA VHUBED-
CAIBHON XA PAKTEPNCTNROI ¢IydailHoll BEINYWHE, TO3RB0IAET TaTh MOJHOe
MaTeMaTHYeCcKoe onucanme .1I060ﬁ (‘UBOH_\'I]TI()(‘TH ('JI_V"I'(\E!I[LIX BeJIH-
9UH, O0BeIMHEHHbIX KakuM-anbo o6muM OPU3HAKOM RAYECTBEHHOT(
HIH KonuvecrsenHoro xapakrepa. llockoawsry coBorynmnocru, obnaga-
OIe OAAHAKOBLIMI CBOMCTBAMHU, HMEIOT W paBnnie QYHKIUN pacmpene-
JIeHUA, TOCJene MOTYT MCOOTb30BATHCSA KAk 0OGBEKTHBHHIE KPHTePHH
OpH OLIEHKE OJHOPOJHOCTH WIH PAa3HOPOIHOCTH PA3IHYHKEIX COBOKYI-
HOCTeH.

Tlpu Hcnoap30BAHAR MeTOH0B MAaTeMAaTHYeCKOH CTATUCTHKN B TeoXii-
MHYECKHX HCCJeIOBAHHAX TONE3HO HCOOJAh30BaHNE MOHATHH O T e 0 -
XAMUIECKOWN CORORYNHOCGTH M TEOXMMHAIEGCKON
BumGopre [17]

eoOXHUMHUYEC KO ll COBOKYIOHOCTDbI MOREeT GbITB
Ha3zBaHa t‘()BOI\}HHU(’lb 3HH‘IE’-HIU‘3 comep;RanmA XUMHYEeCKOTro dJIeMeHTa,
€ HCYepIbiBaoulel moAHoTOH OTpa;KAoMAast cTaTHCTHYECKTe 3aK0HOMep-
HOCTH DAacHpEJIeJEeHIIA 3TOT0 IIEeMEeHTA B KOHKPETHHIX NpHpoiunx obpa-
80BaHNAX. B npakTuke neeaegoBaHno MOIBePraoTes 0THe/ 1 biIne BEHo PR
u3 ofIiell reoXHMMHUCCKOH COBOKYIHOCTH, COJEP/KAIHE OrpaHIIenHoe
(RomeuHoe) umesno uiaenon (pesyanTaToB onpefenensa coepiRanua X uMu-
Jecroro BII(‘MDII'I‘H) H OTBETAIINe MOHATHIO 0 (e 0 X MM YeCRO II
BH 60 p K e

B saBmeumocT 0T craTHCTHHECKOTO 3aKoHA pacTpeeldelus cayyaii-
HOM BeJinamabl yHKIUA ee pacIipesieediia XapakTepuayeTes o1l peierieH-
HEIM UHCJIOM T THIIOM CTATMCTHYECKNX HapaMerpos. DrisBlIeHne 3akoHa
(Buga) pacrpejie/icHA W BRITHCJIEHIE IapaMeTpoB pacnpejereHus

—_—

L Moeym Gums pexomendosans caedywujue pyrosodcmea, oceeujaioljue ocHOs-
Bbie npoG.aenwuw meopuu seposmuocmeii; H. B. Cyuupnos, IH. B. Jynun-Gaprosckuil,
1959 2. [104); Bawn dep h’npaeu. 1960 2. [23]; B.B.I'nedenro, 1954 2. [401;
IQBHPG‘“P ,;948 [60); R. Miller, J. Kahn, 1962 2. [258]; H. Il. lllapanos,
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CJAyJIaiHON BeJHMYNUHEl B MCCACLYEMOI Fe0X UMHYCCKOIT COBORYIHOCTIL AB-
asierest nepsoll w riasHOM 3ajaueil craTicTMueckoil 0OpaboTRIL FCOXIMII-
yecroit nudopmaiun. [lockoapKy HecaegoBaTen b Beerga HMeer j1ei0 JIi
¢ TeOXHMHYCCKUMI BRIOOPKAME, C TOH WIW MHOU CTEHEHBIO AOCTOBEPHOCTH
NPeacTaBIAIIMII H3YIaeMyI0 [e0XMIUYecKYI0 COBOKYIHOCTD, B IIpoLecce
cratmeTadeckoit 00paboTky BeIGOPKN MOTyT OBITH HOJYIEHBl JMHINL IDI-
OaMKeHHEIe ONEHEN (XapaKTepUCTHKH) COOTBETCTBYIONMX ITaPAMETPOR
pacupegeaeHus. JTH OLEHKHA TapaMeTpoR TeM QoJiee OTIUTAIOTCHA 0T HCTII-
HEIX, UeM MeHbnle 00beM reoXHMHYecKoR BLOOPKHI ¥ Goablne Bapraiiiu
3HAYEHWI wccxenyemoll caydaiHoRl Beanmumasl. OgEAKO BO3MOKHOCTD
OOpEefeleHNA B KajKAOM KOHKPETHOM cJydae TOYHOCTH BRIYHMCJIEHHLIX
ONEHOK II03BOJIACT YCIIMHO HCIOJB30BATL WX JUIA O0mel XapaxkTepn-
CTUKHE [AAHHOHW COBORYNHOCTH B HEAOM.

Taxmm o6pasom, ¢ mOMOIIBIO BHUACIEHILIX OIEHOK IapaMeTpoB pac-
mpejleJleHAs Ha OcHoBe K3BECTHON (YHKOUUM pacOmpeleleHud Moker
PemIaThCeA IEJHI Psij] Fe0JIOTHIECKIX  FeOXMMHYECKHX 3afad, OCHOBam-
HBIX HA HCHOJB30BAHNI 3aKOHOMEDHOCTell pacnpejeeHHs XUMHYECKHX
9JIEMEHTOB B Ipupoaneix oOpasosammax. l[lepedmncamMm mpocreiinme nus
OTHX 3ajav, MMeIONHe OTHOIIEHHE K TeMe HacTosAmeil padoTs.

1. Ompenenenye ¢TaTHCTHIECKHX ONEHOK HapaMeTpoB paclipepeie-
HISA CONEP;KAHMIl XUMHYeCKMX DIEMEHTOB ¢ I[eJbl0 MaTeMarHieckoro
000CHOBAHNA FEOXMMMMECKIX BLIBOJIOB, NOJIYYCHILIX B IPOLecce Heciejlo-
BAHNA KOHKDPETHLIX IPHPOLHEIX 00BEKTOB.

2. ObocHoBaHMe reoXuMmdeckKoi OOMHOCTH WM PA3amyIs KOHKPeT-
HBIX FeOXHMHIECKNX (Te0s0rHIeckux) 00BERTOR.

3. BEPOHT][O("I'[IHH OIleHKa IiDJIEﬁﬂHI‘IH CU[LBPHH]HI[;[ XHUMHYECKUX 91e-
MEHTOB C IIeJbI0 OIMNCAHUA W TBOXHMH"IQCK()I“I l\‘:[EICCH(bHI{a]UHl reojioruye-
cKux oOpasoBamuii.

Brisinnenne ¢raTHCTHUECKOH 3aBUCUMOCTII MESKAY BAPBIIPY OMIIMIT
PEOXUMHTECKAMN IPHBHAKAMHA, XaPaKTePU3YIOMMMN OTpesieeHtb il mpn-
ponnE#l oOBenT (3ajava KOPPEIANHHE U PETPeccun).

Pemenne nocrapieHHBIX JIOCTATOYHO HPOCTHX ¢ TOYKH 3PEHIIA Mate-
MATAYECKOI CTATHCTURN 3alfad TpebyeT aAmnib HieMeHTApHBIX 3Nanuil ns
00TacTl TeopuUH BepoATHOCTEH M MaTeMATHYecKOil ¢TaTHCTHRM.

ITpi necmegoBany KOMKPETALIX eOXHMUYECKIX BLIGOPOK, XapanTte-
PU3YIOMINX OTpee eHnbe TPEPoAHLIe 00pazoBanlig, TePBRIM JTALOM CTa-
THCTHYECROTO amaJu3a ABJIAETCHd YCTAHOBJICHHE 3aR0oHA (BH,-'[:’I (1'!_‘,-'![]1‘![”1!)
pacnpeneaennd C(),‘[(‘p}{{HIII/Iﬁ XAMHYECKOro JJeMeHTa, OIpeIeTeHInn X
noyTeM anaJmnsa COOTHEeTCTBYIOMUX Hp()ﬁ

Rayrperit u3 cTarneTndecknx B3aKOHOB DACTIPE/ICIENIs XA paKRTepi-
ayerca cmeruduuecknM TUIOM BapHANMOHION KPUBOIL 1 oL peeIenibiMi
nApaMeTpaMi, TIO3BOAAIOMNMEI  BCECTOPOHHE OMICATH COBOKVIHOCTD,
pBCﬂpU,EE'JIE‘HII)’l() B COOTBETCTBHII ¢ JaHHLIM 34dKOHOM. 113 HOCTATOYHO
GOMBIIOro PasHo0Opa3ud BAPHMALUONHBIX KpusHX (pme. 1) B npaktnke
reoXHMHYeCKNX JccaefoBaHuii mHanbo1ee TacTo BCTPETAIOTCH KpHBLIe
mana I m [I. Cuvmerpuunas xpoBas | Tnoa (rayecoBa kpuBast) NXapaste-
PH3YeT HOPMAaJLILIH BAKOH pacnpejiesenns BeposATHocTeH, Hanbojee
3aMeuaTeJibHasn (H'()ﬁ('l][lfl(‘Tb KOTOPOro — paBiast BEePOATHOCTL 10O
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TeAbHLX I OTPHIATEILHEX OTKJIOHEHHII 0T cpeJHero 3gaueHds (puc. 2)
[Tocaesinee B cayvae HOPMANBHOTO PACIPENeHIsS cOOTBETCTBYeT Haubo-
Jee YacTo BCTPeYAIONEeMYcA B JAHHOH TIeoXMMHUYECKOH COBOKYHOHOCTH
cojlepikannio (Mojga CraTHCTHYecKol KpHBoH).

llapamerpamu sopMasibnoOTO pacupejeaeniist SBISIOTCH cpefuee apud-
MeTnueckoe (), aucnepcus (o%) ¥ cpejHee Kpajpatmdeckoe (craHzapr-
HOe) OTKJI0HeHHe (0). Y papneHne, OONCRBANLlee KPUBYIO HOPMAJIBHOTO

pacaopeneynenia, uMeeT BHJL
| _(x-p)?
Y ———— e 29%
clVin

Caygaiinag Beamunna @ Mo:ReT DPUHEMATHL d06oc 3HaveHIle B IIpejie-
Jax 0T —oe g0 --oo. Besa noromae, orpanndennas ¢cBepxXy HOpMalbHOM
KpHBOi (pmc. 2), npunuMaercs paBHoil eqnauLe. B 9ToM ciyTae BepoAar-
HOCTh TOL'O, 9TO & HAaXOMUTCH Mes/ly JABYMS ONpPeIeleHHMU 3HATCHUAMEA
@ 1 @, paBHA 9acTH IJIOMAJH L0/ dT0il KPHBOMH, 0TrpaHIYeHHON OpIHHAA-
TaMll TOYeK 4 ¥ 44, N BHIPAYKAGTCA B J0IAX eJUHMIILI.

Ha unpaxTuxe B mpomecce cTATHCTMTECKOTo Aamnajisa KOHKPETHBIX
PeONTMIMecKHX BHOOPOR WCOOIBIVIOTCS UPHOIMIKeHHLIC OUEHKU mepe-

UNCACHALIX  TapaMeTpoB — olenka cpejuero apupmerudeckoro (),

Y

Puc. 2. Kpusasn nopMaisHOro pac-
* VPEASICHN BEPOATHOCTI



onenka aucnepcnn (S¥) u oleHKa cpejHero KBaApaTHICCKOTO (CTanlapt-
HOT0) OTKJIOHeHus () comepranmi.

HopMaapnpil 3akoH pacupejleTeHHs HMeeT oueHbh BaikHOe IHATeHne
B TEOPUH BepOATHOCTEH 1 MaTeMaTudeckoll cratuernke. Ha ocHose atoro
3dKOHA COCTaBJI€H PAJl CTATHCTHYECKRHX Taaﬂli]l, HIHPOKO UCIOOJAbB3YEMBIX
UpH CTATMCTHUECKOM aHaJn3e comnq-‘mmmeﬁ, HOJYHHAOIINXCA HOPMAIb-
HOMY 3aKOHY pacupeleeHus.

Hopmansuoe pacupepeienne BepoATHOCTEH 00pasyercs B VCJI0BHAX,
KOTJla pacupejelenne cJydaiiHOH BeIMIMHLL OOpeJlesAeTca 10CTaTovHO
OonpIMUM KONAYECTBOM B3AMMOHE3ABUCHMEIX ¥ NPHMEPHO PaBHOIEHCTBY-
omux daxropos. Opnaxko B mpEpoge nojo0HHE YCIOBHA BLITOJTHAIOTC S
Jajieko He Beerja. B peayapraTe sMOupHYecKMe KPUBHIE, XapakTepusy-
I0Mie pacupejie/iedne B KOHNKPETHLX Te0OXHMAYECKIX BHIOOPKRaX, B 001b-
MHHCTBE CJYy4daeB HMMEIOT ACHMMETPHYHHE BHJ, OTIHYHBIH OT KPUBOM
HOPMANBHOTO pacnpejenedns. EcrecTBeHHO, 1JIA oOHCAHUA BTHX paclpe-
HleJIeHNH, cyUlecTBeHHO OTIHYAIOMAXCA 0T HOPMAJIbHOTO, GopMy LI, 0CHo-
BAHHBIC HA HOPMAJBHOM 3aKoHe, a TAK/Ke PACYeTHHE CTATHCTHYECKHE
Tabannel, B 0CHOBY KOTOPLIX IOJIOKEH HOPMAaJbHBI 3aKOH pacipe/ene-
HAA BePOATHOCTEH, UCHOTL3OBANL OHTL HE MOTYT.

HanSoabinee pacupocrpamenye cpean CTAaTHCTHIECKNX KPHBBIX ACHM-
MeTpUYHOro Buaa B reoxmmun umeior Kpuskie Il Tupa (em. puc. 1), oran-
YAIOIMec JeBOCTOPOHHEHN, HIIM TAK HA3LIBAEMOH IOJOKHTEIbI0H, acHM-
Merpuen. XapaKTepHbIM ¢BOHCTBOM 1MOZOGHBIX pacipeneaenii ABIAeTcs
n3MeneHEne GopMBI KPHBOH Ha CHMMeTDPHIHYIO HDH 3aMeHe coJepHammil,
COCTABJIANMMUX pacnpejleerne, nx jorapupmamu. B peayiastare orasa-
JA0Ch BOBMOJKHRIM U B 3TOM CIIyuae MCIOJIBBOBATL BCE 3AKOHOMEPHOCTH,
OCHOBATHBI® Ha (YHKIUE HopMajasHoro pacupejederns. Toabko Bee
CTATHCTHISCKHE ONepaiilu CJeyeT MPOU3BOAUTH HE ¢ COJep:RanmAMH,
a ¢ nx JorapHdMaMu.

Takum o6pasoM, BOSHEKIO UpPEACTABIEHNE O BECHBMA BARHOM JIA
re0OXHUMHAYECKHIX MOCTPOEHHI 3aK0OHe JorapugMuyecKki-Ho pMalbHoOro (J1or-
HOPMa/TbHOT0) pacnpeneaenns [87, 88, 127, 128,91 —93]. Onenramu napa-
METDPOB JIOTHOPMAJIBHOTO pAacHpeeTeHus (B OTINYAE OT PACIIPe1e eHuil,
HDO/MUHANIUXCH HOPMAJIBHOMY 3aKOHY) ABIAIOTCA cpegHee apudmeru-
yeckoe, Juclepeifa 1 cpeHee Kpajparideckoe (CTAHAAPTHOE) OTK.I0HEHNE
Jorapu@MoB cojep:kanui (Map IPYTHX 9HCIEHHLIX 3HaveHuii).

HopManbtinM ¥ A0rnopManpbHEIM 38KOHAMI PacIpeles eHus He neaep-
nLBaeTcA pasHoobpasne pacnpefeneduil XMMHYECKUX 3JIEMEHTOB B NPH-
ponamXx odpertax. Tak, B COBOKYIHOCTAX, OTIANTATOMMXCH BEChMa Hepas-
HOMEpPHBIM pacmpejiesieHHeM coJep:RaHnii, B psjle ¢JIyddeB HMEIT MecTo
Bapnagaonnsie wpupsie [T1 TrOoa ¢ moaossurenbroit acuMMerpueil, npe-
BHIIAKITEH acUMMETpPHIO JOrnopMaabHoro pacunpejerenus [111].

Habarogatoress raks;e pacupemeleHHs, BapUAMOHHAL KPUBAS KOTO-
PBIX OTIMYaeTCH NPAaBOCTOPOHHEH (OTpHIATeNbHOT) acuMmeTpred. (Onca-
HUe pacHpejesenHil, XapaAKTepUIYIOMKUXCA BaPHANMOHHLIMU KpPHBLIMI
T n | tanos (em. puc. 1), mo cpaBHEHNIO ¢ paciipeeIeHHAME, OO HITH -
HOUUMACA HOPMAJILHOMY WAH JOTHOPMaJBHOMY 3aKOMy, NpeIcTap/iser
3HAYNTENBHO Golee CAOKHYIO 3ajady, KOTopas He paccMaTpHBaercs

10



g Hactosieit pabore. M. M. Toxaceroit [111] npepnossaa juia onucanus
moA0DHLIX  pacnupejeJ el  0THOCATeNBHO HIPOCTYIO W MO 0ILYIOCs
pporpaMMitpoBannio cxeMy pacueta kpmuBuX [lupcona, nozBoasiomyio
¢ AOCTATOUHOH TOUHOCTHID OBCHEBATL DAPAMETPH CI0KHIX pacnpeene-
HIIl PacCcMaTpPHBAeMbiX THIIOB.

Huwine 1amp dopMyisl w0 ypaBHeHuA, HCIOJIL3OBAHINE B HacToRUel
pabote upn crarnermieckoil o6paboTKe reoXuHMHYECKMX TATTHLIX.
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=N s 'TZ (13) : -ILTII m“

= R 13a
l/i_'_fi ]fﬂlg 531 e
N1 Ny =
e B (14) paaBii= R (14a)
S Sig
amin=z+ 18 (15) Iganis =lge =18, (15a)
Px>a=0,-'.-)"*¢(5) (16) —
rje  r; — 9acTHOE 3HAYEHHE COMNepP:/HaHUs;
x; lg x — cpennee apudmernueckoe comepsraunii (JorapmdmoB cojep-
JKAHNM)
lg #; — wactHoe 3madenue orapmpma copep:raHus;
N — roamyecteo 1upob (06meM BEIOOPEH);
$% — Incmepeys COJEPIKAHW;
sfy — mucnmepcus Jorapu@MoB CoJepsKadHMIT;
S — crangaprmoe OTKIQOHENWE COepPsRaHnil;
8|z — CcTaHAApTHOE OTKJIOHEHMEe TorapugMoB cojep:kanuii;
V — roaddunuenT BapMamum cojieprKaHmii;
Oy — CTaHjapTHOe OTKIOHEHWEe cpefHero apuHfMeTHIeCcKoro cojep-
FRAMHI;
+Ago, — onmbEa cpemmero apudmermueckoro (¢ H%-nwiM  yponHeM
3HAYUMOCTH);
A; A, — acHMMeTpUs pacupejlellenus cojaepanuil (Jorapudmor co-
Nleprranmit);
E; E), — sxemece pacmpefenenus cofep:ranuii (sorapudmon cojep-
ARAHIH);
04, Op — CTAHADPTHOE OTKJIOHEHUE ACHMMETPUH pacnpeieleHus co-
fepskaHuil (J0rapuMoB COAepRAHUM);
Op; Op , — CTAHJlAPTHOE OTKIOHENIe DKCIECca PACTIPE/IeNIeHITA Colepika-
A4 B HHU# (norﬂapnqmoa cojlepsRanuii);
53 g — KpHTepHmil COTJACH; ¢ HOPMAJbHELIM (mornopMadbHLIM) pac-
A TE Ipe/lenenHneM;
F— wpurepmit Dmuepa;
— kpurepuii CThlofienta;
z — apryMmenT unrerpainbnoil gynrimu Jlamnaca;
@ — 3HAYeHWe (coIep;RaHMe), BEPOATHOCTL HNOABJIEHHS KOTOPOIO
B T@0XMMHYECKOIl COBOKYNHOCTH IOMJEHHT OLEHLE;
Uiy — TPAHNNYNLIE 3HAYEHHSA (COjIeP:RAHUA) B IeOXUMHUYECKOH COBO-
KyOnocTy, OINeHNBAeMEIe ¢ 3aJaHHOIT BepOATHOCTHIO,
P, ~ . — BepoATHOCTDL WOSABJIEHNA 3HAYEHNN (Ccojep:Rammi) 0oabmux,

UeM 3aj[aHHOE.

Meroauka nonb3osanusa 3THMI QOPMYydaMH MBJI0KEHA BO BeeX Heee-
ROBAaHMAX M PYKOBOACTBAX [0 MATCMATHYECKOR CTATHCTHKE, NOCBAILEHHBIX
MPUMEHeHNI0 MaTeMaTHUYecKNX MeTOJ0B B I'€0JOTHH 1 TeOXHMUMA.

Tarnm obpasom, omepanun 1o ¢TATHCTHYECKOI 00padoTRe KOHKPeTHLIX
reoXUMHYecKnX BHOOpPOK OPAKTHYECKN CBOIATCS K IPOBEPKE COOTBET-
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CTBUSL HMIIMPHIECKUX PACIIPeIeIeHIH TOMY WAKM HIOMY 3aK0Ny pacrnpejie-
JeHHA M BEIYUCJIEHUIO OLEHOK MAPAMETPOB paCHpefeIeHns CayJyamnoil
BEIMYUHLL Z B JIAHHOH reoXUMHYecKod coBokynnocTu. VaBecTHbe olleHkn
mapaMeTpPoOB paclpe/iesieHus B JajibHeilllleM ¢JyKaT OCHOBOM IJsA pelie-
HUA PALa TEOJOTHIECKNX W TEOXHMHYECKHX 3aJiav ¥ ONeHKH IpegcTaBll-
TEeJbHOCTH BEIBOOB, OCHOBAHHBIX HA aHAJIN3C KONKPETHON re0XUMITeCKOH
uudo pmanun.

2. NPEJCTABHTEJLIOCTD
FEOXUMINYECKUX JTAHHLIX

IIpo6aema npegeraButeasHocT UNGOPMAINA B TFeOXHMHH IPAKTU-
YeCKM CBOJAMTCA K OIEHKEe TOT0, HACKOJIbKO MOJHO JaHHAA mpoba uam
cepusa npob (BeGopra) oTpaskaer TeficTBNTeNbHEIE 0COTEHHOCTH PacOpere-
JeHHUST XHMIYMECKIX 3JIeMeHToB B onpobosanunoM obnexte. Hax maBectHo,
PIAABHOM 0CO0PHHOCTHE TeOXMMHYECKHX WCCJCHOBANNIE, Bejpymieil K 1mo-
ABJCHNI0 HETOYHBIX M [IajKe OIMUG0YHBIX BLIBOJOB, ABISETCA PE3KOe Heco~
oTBeTcTBME 00beMa MccieyeMbiX mpod M npegcTaBiseMuX UMH TeosloTH-
gecknx res. Ha mociegnme 06p9HO pacupocTpaHsioTed 3aKOHOMEDPHOCTH
pacmpefenenisi XUMIYECKUX JIEMEHTOB, U3YUEHHHIE 10 OTPAHHYEHHOMY
KOJMYecTBY Hpod, uacTo gaske €3 MOMBITKY OIEHKH IPeJCTABATeIbHOCTH
MCmoTb3yeMuX fanHmX. Hawr copasemanmBo sameraer b. . Bemos:
«...eclIM, KpoMe TOT0, y9ecTh, 4TO He CYIECTBYET Iay4Ho000CHOBAHHLIX
npasua orbopa mpod, obecrmevmBAIONINX Hamepe; 3afannyio OJIm30CTh
AMINPHUYIECKHX W IPHUPOAHEX pacupefegcHuit, T0o CTAHOBUTCHA SICHA TPH-
UHMHA BOBMOKHLIX OMHOOK, BOBHUKAMIAA W3 OTO/ICCTBICHHST HTHX
pacmpenenenmit» [11, crp. 71].

C yueToM BhllecKazanHoro Han0oJee onpaBJaH HOAXON KO BCEM Ieo-
XUMHUYECKHM OIIEHKAM KaK K OTHOCHTENBILIM BeJMInHaM, o6aagammmuM
OLpe/leeHHEIM YPOBHEM KoieGIeMOCTH, 3aBHCAIMM OT IPHPOIHEX dak-
TOPOB, MeTo/ia oThopa mpod W MeTOIa OMPeNeIeHIA COJlePIRANMI KOMITO-
HeHTa B mpodax.

O6pasno roBops, TPOHAKHOBEHNE MATEMATHUCCKONE CTATHCTUKI B Ieo-
Xumiio HaunHaeres ¢ orbopa mpob. C 3101 TOUKHE 3peHUA riaaBHoe Tpebo-
Banme TeoXUMHYecKoro omnpoboBaHmMA — ciayiailHOCTH oT6opa Rammoi
eqnunaAoi npober. ['eoxnMuueckne BuIOOPKN, B KOTOPHIX HapyIIeHa CIy-
qaiiHocTh oT0opa mpob, e MOTYT HPeJCTABIATH COOTBETCTBYIONMME CORO-
KyneocTH. B cormacum ¢ atum tpeGoBanmeM, B 9acTHOCTH, OTBepraercs
B cBoe BpeM# BoiIBMHYTHE Raapkom i BammHrronoM npuHIMI cOOTRET-
CTBHA KOJHYECTBAa onyOMNMKOBAHHLEIX AHAIHA0B KOJIMYECTBEHHOH poO.IH
OpPoaHAAH3HPOBAHHLIX THIOB TOPHBIX IOPOX HA NOBEeDXHOCTII 3eMHOI
roput [163, 165]. Hpuannn caygaimocTn orfopa B JAHHOM CIydae MOT OB
OBITH coOJMIOeH, ecian GH pasIMIHEIE THUITL TOPHHIX TMOPOJ 3eMI0I KOPH
He pasindajnch BH3YAIbHO. B TeHCTBHTEIBINCTH 5K TCCIEXOBATETAMN
B MacmTate 3eMHOIl KOPHI HPOU3BOAMINCH HATPABIEHHBI 0T6OD 1 Mecae-
jpoBanme npod W3 KONKPETHHX, MHTEPECOBABIINX 11X TIIIOB TOPHBIX OPO.

B pesynprate artoro K30THYECKHE THIILI TOPHHIX IMOPO M3YIaIICH
B ¢TeNeHn, ZHAYNTeNbHO TPeBOCXOJAINe X KOJMIECTREHAYI0 3HAUN-
MocTh B semnoit kope. Tax, C. TI. Coxosnen [106] ormerna, uro ua
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cobpanunix uMm Goaxee 4000 amamuzos marmarnueckux mopog CCCP okono
10% npunaniekalo mMes0IHBIM HOpogaM, a aTo Homee seM B 20 pas mpe-
BLIIIAET JIeHCTBATEIBHYI0O pACHpPOCTPAHEHHOCTh IMEJOYHKEX HOPOX Ha
repputopuu Coserckoro Colosa.

Oamako, HeCMOTPSI HA JEKJAPHPYEMBbIH O0TKA3 OT HMCIOJb30BAHIA
npunnnna Hiaapra m Bammurrona npm omenke KoJHYeCTBEHHOH po.1u
PA3IMYIHEX THIOB HOPOX, MeOXUMHKHN CTHXHHHO OPOJOJKAIT CJAej[0BaTh
ATOMY NPHHIMIY B OTHOIIEHHH PABHOBHIHOCTEH B Ipegeiax OTAedbHBIX
THTIOB, a B PAje cJydYaes W B OTHOUIEHWM THOOB (HANPUMEp, T'PAHHUTOR
I I'PaHOJAMOPHTOB Bo MHOrMX oGoOmennsx). BessmxoaHocTh cHTyanni
B IaHHOM cJydae 00yeJaoBIeHa IIOJTHBIM OTCYTCTBHEM JOCTOBEPHBIX Te0J10-
rUYeCKAX JAaHHLIX O KOJIWYECTBeHHKX COOTHONEHWSX pPA3HOBHAHOCTEH
BCeX THNOB TOPHBIX IOPO. YUYUThBag 00BIYHOE OTCYTCTBHE PE3KHNX
]]R3.'[]-]“[ﬂﬁ MEERAYV pasHOBHIHOCTAMHA FOPHBIX LIOPOJ[, ONACHOCTL OTRJIOHE-
AW 0T OPHHOHEOA cJaydaiiHocTH oTO0pa mpod B clydae pasHOBHIHOCTE
HECKOIhKO MEHBIIe, UeM B ¢JIyYae THIOB TOPHLIX mopoja. OTHAKO U 3[ech
ee Henb3sl cOpaceBaTh CO CYETA.

HanGoxee coBepmennsii MeTo cay4aiiEoro otdopa nupod — paBHO-
Mepioe onpodoBamnie, 3To TJIaBHOe HPH NPOBEeHHH NIOOLX BHAOB mOJe-
BRIX reoxummuecknx uccaepoBanuii. bB. WM. Bexos [11] mowasan, uro
paBHOMepHoe onpoloBaHUe SIBIAETCH eJ[UHCTBeHHON cucTeMoil onpoboBa-
HIIA, B ROTOPOil MaTeMaTHYECKOe OJKHANINe ROHIeHTpanail pasuo m,/V g,
rjie mgy — Macca pPaccMaTpPUBAEMOTO 3JIeMEHTA B I'e0IOrHYecKoM Tele,
Vo, — obwem reomormuecroro tena. b. WM. Bemos pacemorpen Bo3MO&-
HOCTL MCTIONB3OBANEA TJIA IeOXHMHYECKUX Ielell TOYedHoro omnpoboBa-
HIfA, 9T0 BeCHMA Ba/KHO JIIA BCOX PErMOHAJILHBIX W TI0HATBHBIX Ie0XAMHI-
9eCKHX TOCTPOeHUH.

Kar H3BECTHO, NOYTH BCHA MMCHOIAACH Hl[(bODMHHHH 0 XHMUIYEeCKOM
cocTaBe TOPHEIX MOPO/I OCHOBLIBaeTcAa na npobax mamoii macent (ot 0.1
o 1 ke), kKoropsie MoryT ObITh Ha3BaHH TogedHniMI. Tarum oGpasoMm, cra-
THCTIYECKHAE IapaMeTphl paclpe/lelleHns XNMHYeCKHX 3JeMeHTOB, BhI-
qpcIeHHbIe N0 Pe3yapTaTaM aHaJHTHIeCKOT0 WCCAeZoBaHHA MOF00HBIX
npof, W B IEPBYI0 ouepepb MHCIePCHsA W CTAHJAPTHOE OTK.IOHeHHe pacIpe-
[eJeHN s, MOJRHB OLITh OTHECeHH R mpodaM, Ra:KIas M3 KOTOPHIX Mpen-
crapiager cofoii JMINL BechMa MaJmE (Togeunrii) o6bsem onpoboBaHHOTO
reosorngeckoro tena. OIEHKA mapaMeTpoB pacupejleaeHis H3MeHAKNTCA
cyliecTEeHHEIM 00pasoM Ipu maMeneHHn crnocoda onpobosanns. Hampn-
Mep, ecJ| reoxuMmaeckne npobsl OVAYT COCTABIATHCA IyTeM 00bejnHe-
HUA OTHENBHHX MeIKUX upod, oToOpaHHHX ¢ OUpeAeTeHHON mIIomianu,
Pe3K0 YMEHBINAETCA AUCHepCHS pacHpeleleHns cojAep/kamuii H cooTBeT-
CTBEHHO YMEHBIIAeTCsl OmMHOKa ONEHKM CPeNHero apugMeTHyeckoro.
Ilpi aroM B page caygaen dorapudMumgecKH-HOPMAIEHBIE 3aKOH pacope-
JICTCHU ST (‘()Ilep}Hﬂ"l‘lfI usmendercs Ha IlOpMaJIbeIﬁ.

Takum oOpasoM, 3aKoHLl paclpefeleHHss KOHNEHTpallHil BemiecTBa
H CTATHCTHYECKME NapaMerphl pacupefielIemus CcOmep/RaHmil He NMeioT
PeasibHOTO CMBIC/IA, ecill OHI 0TOPBaHK 0T crocoba ompobosannsa. Mare-
MaTHIecKH 9To modoskenie obocnosano L. W, Bexosnym [11]. Heconocra-
BUMOCTD OIEHOK LHCTICPCHN U CTANAPTHOTO OTKIONEHIS, MOJYUeHLIX
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U3 BRIDOPOK, COCTABIEHHBLIX M3 YacTHHIX P00 Madoil Macchl (¢TOYUHLIX »
npod) 7 00beAMHeHHRIX 1IP00, cJaeyeT NMeTh B BUJY 1IPH Fe0XHMUIECKHX
noctTpoennax. B kavecTBe KoHKpernoro npuMepa mogoGHOTO Poia MOAHO
ykaszarp na ucenegopanne K. Upa n jp. [180], koropsie na ocuose cepun
of'be/IMHeTHLX P00, Kaykaad N3 KOTOPHIX MPEeJCTaBIAIA OMPeNeACHIYIO
qa¢Th M3YYEHIOW TepPPHTOPHM, ONEHWJIM cpeiuni cocTaB Hamajucrkoro
uura B paione CeBepHoro KWBeGexa. B rabnmmax, xapaxrepmayiomiux
pacipejieiienne pasangHBIX XHMHYECKHX DJIEMEHTOB B MeTaMopduuecknx
nopofax, MOKHO BHJAETh, KaK BRIOOPKH, NpejcTaBIAIOOIHEe COCTAB IHEei-
COB [0 Pe3yibTaTaM aHAJIM3a YaCTHLIX Mpoh Majoil Maccel W 06BeIHHelN-
HBIX Hp(lﬁ, PE3R0 PAa3JUYIAOTCA O CTAHAAPTHOMY OTKJIOHEHHIO coaepia-
HHI OPH CXOJCTBE OIEHOK CPeJHero apu@MeruHueckoro.

MoskeT BOBHHKHYTH BOIIPOC O NPABOMEPHOCTH OOBETUHCHHA B OIHY
BHOOPKY peayabTaTOB CHIMKATHOTO AHAJXM3A HPo6 MaJOH Macck Tipn
konebananm or 0,1 o 1,0 Kr, DOCKOJBKY IPH COCTABIEHHH BBLIOOPOK
B OONBIIUHCTBE CIYYaeB NPHXOAUTCA I0OJB30BATHCA PEBYJAbTaTaMu
AHAJIM30B HecHcTeMaTHUecKH oToOpannnx npod, onyOIMKOBAHHBIMU
B aurepartype. OTBeToM Ha 3TOT BOIPOC B KAKOM-TO Mepe MOI'YT CIViiHTh
Pe3yJBTaTHl SRCIePUMEHTANLHOTO O0NpoboBaHUA HePABHOMEPHO-3€pPHU-
cThiX Nopduposugupx rpaguToB Xaurwiai-Illnannekoro maccusa B Boce-
roudoM Jabaitkanse [14]. M3 danmansho pasnopofnsx 3aMeTHO HaMenen-
HBIX TIocTeMarmMaTndecKuMmn omponeccaMu I'paluToB ATOro MaccuBa ﬁl:l.'l!!
otobparo wermpe cepum mpo6: 0.1; 0,3; 1,0 u 3,0 kv uw remepaapnasn
BEOOpKa o6beMoM 168 mpo6. Bee mpods Opiau IpoaHAJIH3APOBAHBL HA
Gepuanni, oxoBo, Tutuni u pyomamit. CraTHcTuteckag 00padoTKa pe3yih-
TATOR AHAJIM30B MOKA3ala OTCYTCTBHE 3HAUYHMOIO PA3INIHA B COAepika-
HAW Ka;KI0T0 B3 OTpeeleHHBX KOMIOHEHTOB B BhfopKax mpob pasnoro
seca (rabu. 1). Taknm ofpasom, Togeunsie npobnt ot 0,1 mo 3,0 Kr oraza-
JHCh PABHOBHAYHEIME JayKe IUIA PeKIX HJIeMEeHTOB, 006J1aalomux 00.TL-
WIHMH JHCHePCAAME pacnpefielleHnsi KOHICHTpaIuii, ueM mopojoodpa-
3yIOILHe.

Bonsuioe 3HaueHme mpm reoxmmmuyecknx o000meHUAX I mOJcYeTax
IIMeeT TAKOH BJIeMeHTAPHBIE BONPOC, KAK OLCHKA TOTHOCTH BhIUMCICHHBIX
napamerpoB. (J4eHb 9acTO B NPAKTHKE FeOXUMUTECKAX MCCIeTOBAHMIT eme
HOJB3YIOTCS OLEHKAMM CPEJIHero apu(MeTnIeckoro cojep:Ramua aleMen-
TOB, H¢ UMEH OpeacTaBIeHN A Or.) UX UCTHHHON TOYHOCTH 1, le’l ATOM BO3-
MOZIKHBI OH_IHGD"[HHE CY/RIeHHUSA W BLIBOJIBI, KOTOPLIE, 6_\7,7[}’“111 MPAHATHE Ha
Bepy, MOLYT OKa3aTh OTPHIATENbHOE BJANAINE HA KATECTBO 1 PE3Y.IbTaThl
HCCJe0BATUA.

HeoGxonMOCTh OTIEHKH TOYHOCTH BBITHCJEHHLIX XapaRTepHCTHIR
(B 9acTHOCTH, TOYHOCTH CPEHUX COJEP/RAHNI KAKMX-IU00 2JIeMelTon)
IpN aHajgH3e pe3VIbTATOB TeOXHMHICCKNX lI('(‘.'Ie,'IOBﬂHH]UI MOeT ObITh
H.'I."IIO('T])HDOBEIHZI Ha cJeayiomeM NpoCcToOM IpuMepe. B MeTacoMaTH4eckIn
naMenenun X rpanutax Mairyasckoromacensa (Llerrpaapamit Hazaxcran)

Y Mpakmuuecku ece oyenru cpedneo codepuacanng aaeMenmos 6 0pHRIT nopodar
(Kaapru), Komopuwe Gepym aa 0CHOEY NPU GHNUCACHUN cpedHezo cocmasa aumocdierput,
do nocaedineco apesenu onpedea.auch Gea 01 eHUGAN A EePOSIMHOCIINO L OWwubEW epediteso.
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CpaBHeHne cp

Xanrnaai-IInaaHeKkore Macensa J3adaikaxns

ITo C. I. Poroskmuy, 1966 r.

Tabauya 1

eiHero apndmeﬁﬂmecuum (z); % m cTamgapTHOTO OTEIOHCHIA
(S) comepmanmii Be, Sn, LisO, RbyO » rpaHuTax

Be Sn Li;0 RDb:0
BriGopka
x s z 8 x S x 8

Tenepaasnan  wuGopxra,

168 11pod Co e 00012 0,0005 | 0,0012 | 0,0009] 0026 | 0,0093 0,047 | 0,0079
Bubopra u3 20 upoedm

o 3 Kr C e L onn12] 0.0004 | 0,0014 | 0,0005] 0,026 | 00088 0049 | 00078
Budopra 13 21 upodu

no | Kr < e - . 10001200003 ] 0,0012 | 0,0007] 0,026 | 0.0085( 0,047 | 00072
BariGopra 13 21 mpodn

oo 300 r . . ... L (00011 ] 00002 ) 0.0013) 0,0010] 0,026 | 0,0083 0.047 | 00080
Budopra wnz 21 npobar

oo 100 r . " 0,0012 10,0004 ) 00014 | 0.0012] 0,027 | 0,0094] 0,049 | 00072

mo 12 cucremarwueckn orobpamEEM mpobam 0RO oupexeneHo cpel-
Hee cofepranne Topug (zp, = 26 r/1) m Mean (z¢,= 52 r/1). B nagopuma-
uun 06 9T0# paboTe MoKHO OrPAHWINTLCH WBJOKEHHEM TOJBKO IOJY-
Y9eHHALIX CPefHNX MudpP, Kak 970 00IYHO W AeNaeTcd, MPefoCTaBHB INTA-
TN CaMOMY CYAHTH O NpPEeJCTABHTENBHOCTH COOOMEHHEIX HAHHEIX.
OpHako TawmM o0pasoM MoykHO Jerko BBecTm B 3alaysmpenme m cebs
U UMTATeNA B BONPOCE OMpe/IeseHns UEHHOCTH nyOamryemoil mwrdopma-

nm.

B raba. 2 npmsemens omnenkm mapaMeTpoB pAcHpeleTeHHA TOPUR

1 MeAn B aunorpanurax Maitkyasckoro Maccusa.

TaGauwya 2

OIen KN UAPAMETPOR PacHpe/edcHIS COePRANIT TOPHA T MeXn
B OHOTHT-aMa3oHNT-AIbONTOBEIX AMOrPAHITAX
Maiixyaberoro macenea (N —=12)

Cperee apiudmerie-

CranfgaprHoe OTH/UHe-

Aaemenr CKOE comepAaHne, uve cofepranmit, rjv | RospyUIITEnT Bapatn
T/ o
Topuit 26 .05 0,16
Meas 52 72,6 1,40




1o dopmyae (6) ompegeanm ¢ sepoartnocynio 0,95 (mam ¢ 0% -HpM
VPOBHEM 3HAYNMOCTH) OUUGKY BEYTCICHHOTD CPejIHero apudMeTuieckoro:

Sl=dillBl L s
ATA TOPHA =+ Age = =t =2 3.

L, Y

s Me I -+ A,;.,% .

Tarum odpagom, ommndra cpepaero apa@METUIECKOTO COAGPRAHNA IS
ropud (xyn = 26 «+ 2,3 v/1) cocrasnger memee 10% ormHocmrenbuBIX,
a aas Mean (ro, = 92 =+ 42r1/1) oTHOCHTENBHAf OmMUOKA NIPeBLI-
maer 80%.

B 95 cayuasx us 100 cpenree cogepaianvie MejM B alaJolHIHBIX BEL-
Goprax Mo:ker woeGarsesi o 10 o 92 r/T, uTo eBUIETEALCTBYET 0 MaJTOH
LOCTOBePHOCTH TIONYYEHHOII HAMH ONEHKH CpPeIHero aprdMeruueckoro
COIeP/RAaNNA MeJd B N3yYeHnoil Dopojie, KoTopas He3 BEMUuc/Ienns BePoAT-
HOCTHOH ommbEn cpegmero ObIa O CKPLITA OT WeedeoBaTeas o oT
anratedd. [Ipmunnoi Maloil 10CTOBEPHOCTH B JANHOM CJydae ABISIOTCH
Goapnras pucHepens (HEPABHOMEDIIOCTD) PACIPE/eNeHUsI COIep:ita il
Meir B uayuensoMm Mmaccmse amorpasmron (V = 1,40) m ormocurensuo
Ma/ioe KOJIveCTBo 0TOOPAHHBIX 1IPOO.

Fean srexarensno monyunrs 0ojee TOUHYI ONEHKY CpeIHero cojgep-
MaHNA MeJn B mopoje (xora @B ¢ oTBocMTeNbHOM omudroil +20 nim
+30%), caemyer orofparh HomoJnuTEAbHOE KoJmdecTBo npod . lloan-
ayfck Gopmynoit (6) 1 3HAy omenky KodddHUIHEHTA BapPHAINI COAEpP/Ka-
HUM MeIN B amOrpaHNTAX, JErKO BBIYNCIAHTE HeoDX0IAMOe KONWIecTBO
upod B Brbopre.

lTpn 3aJaHHO0I oTHOCHTeAbHOI omubke +20% z/?» = 0, onedusag N
Ha 0% yposHe 3HauMocTy (250, = 1,96 ~ 2), moayunm: N = (10V)* =
= 100V? = 196 npo6. llpn sagannoit ormocurenpnoit oumbre -+30%
2/h = 3.3; Ny, = (6,6V)? = 43,6-1,96 ~ 85 mpo6. Dopmyna (6)
opi H3BecTHOM KoadunueHTe BapHanuy MO3BoJfAET DHICTPO ONPEICIHTEH
OITUMAJBHOE KOAHIECTRO PO XIMUYCCHNX Hp()ﬁ, HEO()XOJIHM()B JJIA OITEHKU
HapaMeTPoR PAcHpejeseHisl ¢ 3aJanHoil TogdocThin. Hak orMesalocs
pauee [14], nas OonbUMHCTBA 5J€MEHTOB B HEM3MEHEHHKHX MAarMatide-
CRUX W 0cafloyHblX MOoPojax, pacupegeleHde KOHUEHTPanui KoTophx
XapakrTepuayercsa KoaQUIIMeATOM BaprALUY cofep:anni ne sermre 0% ,
oobeM BrIOopKT 30 mpol 06pYHEO TT03BOIAET OMEHNTh A PAMETPEl PacHpe-
AeJTeHIA ¢ OTHOCHTEIbHOM omudKoil He Beime +20%

3. TJIOBAJILHBIE, PETMOHAJIDHBIE

11 JIORAJIBHBIE IAPAMETPBI PACHPEIEJNEHITA
XNIMUYECKUX 3JIEMEHTOB B JINTOCOEPE

(TaTHCTAYECKHe TAPAMETPH PACHPENeICHNsA XIMITECKHX HACMENTOR

3aBUCAT 0T cmocolGa onpofoBAaHNsA, HO B TAKOIT ;e cTemeHN OHM 3aBHCAT
I 0T reoxormgecknx Macmrabon oupoboBanmoro obserta. lloaxons ¢ pac-

U Dpuwunoil swcokoidt duenepcun pacnpedeacnus codepacaruit  momucem  Gulinb
MARKE HedOCMAmouiag MOYROCHb AHEIMUNeCk020 Memoda.
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cMATPHBAGMOH TOYKM 3PEHHA K OIEHKe ocobenmocTeil pacmpezeneHs
XHMHYeCKHX JIeMEeHTOB B Ipeeiax 3eMHOIl Kopul B LEJ0M, oTAeJ1LHOIO
permoHa M, HAKOHEI[, OTAEIBHOTO MAaCCHBA HIN KOMIUIGKCA, CJIeyer
pasiuyarh rao6aabHEe, PETHOHAJBHEE M JOKAJBHBIE APAMET P PACTIPe-
AeNeHusT XUMHIECKHX eMENnTOoB.

l'modaapume mapaMeTpBh  pacHpemgeleHHA  Xapak-
TEPUIYT CTATHCTHYECKME 3aKOHOMEDHOCTH pAcHpeJTeNIeHisa 3JIeMer-
TOB B PasiHUHEIX THOAX OHOPOJA JJIA 3eMHOM KOPE B IEJOM.
B orom cayuae oumenka cpejgHEero apudMeTHUIecKorn  CoJep;kaHmil
JJIEMEHTA COOTBETCTBYET ero KJAapKy /I JaHHOTO THHA HOPO/ JUTO-
cepor.

Tepmun «kaapry O mpepaosken A. E. (Depemanmom B 1923 1. [115]
IJs XapAKTePHCTHKI CPeJHero Ccofep:KaHufA XHMHYeCKOTO AJIeMEeHTa
(MM OTHOCWTETBHOTO KOJMYECTBA r0 ATOMOB) B JAHHOM KOCMHYECKOM
Tede MJaM ero gactu (mampumep, B Jurtocdepe). Kumapk, coraacHo
A. E. ®epemany, npepcraBasger coboit kak O HOPMY pacmpocTpaHeHus
OTAEIbHBX XHMHUECKUX DJEMEHTOB B laHHOi reocdepe, BCAKOE OTRIOHE-
HIe 0T KOTOpoH ocymecTBiAAercA myreM murpanuun. B omeoM ciyuae oT-
KJIOHEHMe WAeT B HANPABJIEHHH NOHMKEHNUA CONepKAHAA — 3IeMeHT
paccenBaercA. Vamenenme comep:aHWA B JIPYroM HANPABICHHH BIEUET
3a co0olf HaromiIeHnme (KOHUEHTPANHI0) XHUMHYecKoro saementa [117].
[Tomo6uri mogxon K npobieMe pacceAHNs M KOHIEHTPATMHM XIMHICCKHX
9JIEMEHTOB MOIUYEPKMBAET HE0OXOMHMOCTE OLEHKH HE TOJBKO CpeIHero
COTIepRAaHNA, HO H BEeJIWIHAHE KOJe0aHUSA CcoOep/KaHMmil XAMHUYECKOTO
3JEeMEHTa 0KOJ0 CPeJHero 3HAYEHHUA, XapaKTepH3YONeH cTemens HepaB-
HOMEDPHOCTH pacupefieeHHs 3IeMeHTA Kak JIA JATocHepsl B LEToM, Tak
M IUIA OTAEJBHLIX CHAralomMX ee CTPYKTYPHBIX €IHHHI M THIOB FOPHBIX
MO PO,

Bosmoskun qBa cmocofa omeHkn raofalbHBX IapaMeTpoB pacmpeie-
JeHHS XWUMHWIECKMX 3JeMeHTOB B 3eMHoil Kope. llepBmit mpejgycyarpn-
BaeT HCIOJIb3OBaHWE BI:IGO[J(]N, COCTABJIEHHBIX M3 OTOEJIBHLBIX YaCTHBLIX
opo6. Ilpn atom BriDopka Jo/yKHA COAEPIKATHh Takoe KoJamdecTBO IMHoOP-
Manuy [0 Ka;KIOMY PeruoHy, BRIIYAEMOMY B 110[C9eT, KOTOpPOe JRBUBA-
JeHTHO MIOMIA/H, 3aHEMAaeMO JaHHHIM THIOM MOPOI B IpeIelax PernoHa.
B npormproM ciyuae pesyiabTarsl MOI'VT OHTh MCKa/ReHH BJIMAHHEM 0]
HOT'0 WJIH HECKOJBKUX PErMOHOB, COJ@PIRALNX CYIIECTBEHIO MOBLILIEHHOe
HIH DOHMAEHH0e ROJUYecTBO TOro NI WHOTO 3JIeMeHTa. OIIGH!\'H OI0MLa-
Jeil pasBHTHA OUpPeIeJeHHIX TUIOB IO PO/I B PA3IHYHEX PErNOHAX 00LITHO
OpeficTaBifAeT CyIecTBeHHLe 3aTpyAneHud. B kadecTne gpyroro mejo-
CTaTKa 3TOr0 METOAa cleJyeT OTMETHTH VCJIOJKHEHHEe ITOJICIeTa, BhidblBi-
eMoe HeoOX0JIUMOCTEI0 NPHBeJeHHA COOPAHHBIX AHAINTHICCKIX TAHLIX
0 Ta06aaBHOM pacmpeneieHENH 3JIeMEHTA B COOTBETCTBHE € ILVIOILA,LHBIM
3HaYeHHeM Kaykjaoro KOHNKPETHOTO permnoHa IIYTEM MCOOJIB30BAIH H3BECT-
HOTO MeToda BaseinuBauua. MosKHO Tak:ke mOMTH MO OYTH IOTEPH TacTn
nHpOPManAn IPH TPOCTOM COKPANIEHHH BHIOOPOK IO PErmoHaM, Iepe-
npeiacrTabBieHiblM OTHOCHTEILIO X TIJIOmadHoTro 3HaYeHHA. H]‘JIHHIMHH
BO BHHMallle HepaBHOMEPHOCTH 00BEMa  AHAJNTHICCKOIT ]IH(‘I)U]IZ\H\[[IT]T.
XAPAKTePUBVIOMEH pA3JHYHBIE PEIHOHEl, 3Ta 1PoO/JIeMa 0CTaeTed aKkTy-
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ATBHOI 11 B ¢AyYae, ecJIu IPH OOJcYere BCe Perumonbl Y4UTHLIBAIOTCA KAk
pPaBHO3IAYHEIE.

Bropoit BosMoeHEIR cnocol 0leHKHN THo0albHLIX apaMerpos pacirpe-
Jlel1enins XUMUYEeCKRIX 3JIeMEeHTOB B 3eMIIolf Kope, NCIo/1b30BAHHLI B Ha-
cToANlell padoTe, npejycMaTpHBaeT cOCTABJIeHNE II00AILHOH BHOOPKK
13 PermoHaIbHLIX OHEHOR CpPeJHero apudMerndeckoro, mpeiBapHTeIbHO
BLIYTICTTEHHBIX A RaKIA0TO PErmona, yyacTBYIONEro B IOACYeTe.

Ecan z,,. — onenra cpegHero apuMeTHYECKOTO COJEP/KAHHA Hlie-
MEHTOR B OTAEJIBHOM Periioie, TO TiolalbHas OLEHKa CpelHero apudme-

THYECKOTO
¥z

= per

T el

i1 Tl

rge N, — KOJMYECTBO PECHONOB, YYAaCTBYIOMIHX B nojacuere. B Tadammax
aTa OlleHKA JaHa Kak «cpefnee o N permoHaM 3eMHOI0 Liapay. B 1anmom
Ccayqae ONCHRE CTAHJIAPTHOTO OTKAOmMenusa H wosdduimenra Bapuaun
cojlep;kaHanil XapakTepHayloT HOBEIL HHTepecHLIIl mapaMeTp — pasdpoc
KOJeDAHIIl cpeHuX 3HAUCHHIT CoJIep;KaHuil dIeMenTa o0 PeTmoHaM B TII0-
OazbioM MacinTade. ITH ONEHEN 00bTHO €YIIeCTBEHHO OTJINYAIOTCH OT
AHATOTMYHLIX OIEHOK PerHOHAILHOTO WIK JOKAJbHOro Macmrada (momy-
YeHHpIX 10 BuifopraM npod Maxoro Beca) B cTopoHy yMeusiienirs. OqHaro
IMEIOT MECTO U UHLIE COOTHONIEHHS.

I'noGaapHme mapaMerpnl  paciipefeenus XUMHUYECKUX 3JIeMeHTOB
B 3eMHOIl Kope B Ipolecce reoXUMUUECKUX WCCJIEJOBAHHE MOTYT MCTIOJIb-
30BATHCA KaK Mepa, NO3BOJAWMIASL OIEHHBATH IeOXHMHUeCKUe 0coden-
HOCTH pacnpefejieENa XHMUTECKHX 3JeMeHTOB B Tpejeax OT/1e/bHbIX
KPYIHBIX CTPYVKTYPHBIX YYACTKOB 3eMHOH KOPBI — TEOXHMITUECKIX HPO-
BUUILITIL.

[loaatre o reoxmmuuccroil nposnauun sBsegeHo A. 15, (Depevanom
[116—117], KoTopuit upenosing 0H03HAUATE HTUM TePMHHOM «obracT,
FeOXUMIYECKHM OJHOPOAHLIC 1t  XapaKTepHU3YIOmHecs ompejlelednnMu
ACCOIMAIIAMIT XMMITECKHUX DJIEMEeHTOB.

CsoeoOpasme coueraHnii H7eMEHTOB B Ipejelax ompejeaentoii reo-
X UMUYEC KO TPOBUIIHN, ARJISOLLEECA Pe3yIbTaTOM ocobenHocTed meTO-
PHYECKOT0 PAZBUTHA KOHKPETHOTO yHae¢TKa 3eMHOM KOPbl, J0MKHO, [0
muennio A. E. @epemana, ormiath JaHHYIO TEOXUMHYECKYIO TTPOBN TN
OT COCeJINHX PAMOHOB H 0T TEOPOTHYECKOPO DPACIpefeenns dJICMeHTOB,
CBOICTBEHHOTO JauTochepe B IEIOM.

A. E. ®epeman Boieminn gaske ocodyio BeTBL FeOXMMIN — «TOMOTe0-
NUMEIOY, 38149y KOTOPOIM Ol BHIEA BO BCECTOPOHHEM H3VUCHIIL ocober-
HOCTEI pacupepeeins XUMHIeCKHX JJIEMeHTOB B Upejetax KOHKPeTHbX
reoxuMiMeckux uposuniii. Orpanwgenns, o0yCIOBICHHLIC Texiuue-
CRUMI BOBMOJKIIOCTSIMU, B TeucHUe JUIMTeJALHOI0 TePUOdd CilepyRNBa/In
PA3BITIIE 3TOT0 HANPABIEHHA [eOXUMHIECKHX MCCACAOBAINI, M JTHITH
B roc/eniee BpeMa 00heMBl TMo1y9aeMoil KoJauTecTBeTHOI 1ido pManmn
O coJepiRaHul XUMHYeCKHX HJICMEHTOB B ITOPO/LX pPasJaiuHbIX perHoHoB
BOZPOCIH HACTOALKO, UTO HOABILIACH BOIMOIRIOCTE CAMOCTOHSTCILHOTO
pPasBuaTita ATON BECHMa BiayRHOI BETBU CeOXHMHH.
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’accMaTpHBaA Ba;RHEIHINC HAUPABIEHUA M3YUENTs TCOXHMHICCKIX
npopuanmii, A. E. Depeman mamegaer ciaeiyomnme ocCHOBHBIE BOIPOCH,
nmojjesramnine pelreHuio:

a) KAueCcTBEHHAA I KOJIMUECTBEHHAA OIEHKA PACTPOCTPAHEHHS, OTHO-
cnTeabHON poaM W (OPMEI KOHIEHTPAIMM HKA;KIOTO0 XHUMHUECKOLo ale-
MeHTd:

0) yCTaHOBJIGHUE CBASH ME:KIY OTJAEJbHEIMH XHMHICCKUMH 9IeMeH-
TaMH M TOPHLIMH IOPOJAaMH ONpeNeJeHHHX IeTporpauueckAX THIIOB;

B) YCTAHOBIICHIE CBASH MEKY BJIEMENTAME 1 OTpPeAeIeniiLIMH IeoJo-
THYCCKHMH JI0XaMIL.

dajadin  HW3YYEHHSA TeOXHMHYECKMX NPOBHHUNIL, [OCTAB/ICHHBIE
A. E. ®epcmanod, MoryT OHTDL DOMOJHEHE BajKHOI 3aja9ell yCTaHOBIE-
HUfl CBA3M MEHAY pacupegeeHHeM XHMHYECKHX 3JIEMEHTOB B TOpPHEHIX
IOPOJaX H XapaKTepOM FeHeTHIeCKN N [1aPAareHeTHYECKI CBA3AHHOI
¢ OTEMHU HOPOJAMEH PyAHOH MUHepaamaanmmn. BechbMa akryanbpHoll mpo-
01eMOI 1718 Kazs/101 Te0OX NMIMYeCKOH IMPOBUHIINN SBJIAETCHA TAKKE BHIABIIE-
HHe 3aKOHOMepHOcTell pacnpeneneHHs 3IeMeHTOB-TIpUMecell B Te0IornIe-
CKUX KOMIIeKcax OJHOI'0O H TOTO ;K€ THIA B 3aBHCUMOCTH OT CTPVHKTYD-
HOIO TOJOKeHHA U raybunsl nx dgopMEpoBaHNA.

Ipapuue reoxuMudeckoil mpoBHHNNN Haubolee paruoHAIBHO OIpe-
HeNANTCA Te0JOrMIeCKAMI TPAHHIAMI KDPYIHEIX CTPYKTYPHEIX 3JIeMeH-
TOB 3eMHOH KODHI, X4PaKTePHIYIOMUXCH CUeIUPUIECKAMMA YePTAMIL Pe0JI0-
THYECKOTO pPa3BUTHS, CTPYKTYpn W MarmMatmama. ( paceMarpuBaeMoii
TOYKH 3PeHHA /A I'e0JOTAYeCKoil XapaKTepHCTURN Fe0XAMHYECKNX Ipo-
BUHIOMH MO;KeT ORITh MCIOJAB30BAHA cXeMa KiIaccH(HKAUIHH TJIaBHedmnx
CTPYKTYDHHIX 3JIeMEHTOB 3eMHou Kopw, mpemaoskenHas [. M. I'opsken-
ckum u B. H. Hozeperko [41], xota B maiabHeiimeM 3ToT BOIPOC HOTpe-
OyeT HOOOJHUTENBHOH BCECTOPOHHEH paspadoTHi.

Ha ocHoBe mpeio:reHnoil cxeMs B mpefenax miardopMeHHbIX CTPYR-
TYP BHIJ[EIAIOTCA TeOXHMHYECKHe IPOBHHIHN 30H apXeilckoll 1 mpoTepo-
30HCKOH CRIAJUATOCTH JOKeMOPHHACKMX [IMTOB M KPHCTATLINIECKUX
MaCCHBOB, a TaK:;Ke reoXmuMuuecrKue OpPOBUHITAIL yCTUﬁT{HBHX H IMOJABUYR-
HEIX IMT. B mpejgenax mogBuKNEIX eocHHRINHAIBABIX ofJacTeil 3ako-
HOMEDHO BBIIEJSIOTCA ICOXHMUYECKHe HPOBHHIUN: a) ICOCHMHKIMHAID-
HBEIX IPOrufoB (3BreocHHKINHAIBHOTO W MUOTEOCHHKINNAIBHOTO THOA):
6) recaNTHKIMHATLULIX NONHATHI; B) KPAeBHIX M MEKIOPHLIX BHOAINH
n mopguaArmit. BechMa cBoeofpasupiMu ocofeHHoCTsIMEI 00Jaa0T TaK/Ke
TeOXHMUYECKIE NPOBUHIEN AKTHBHSHPOBANHEIX mIaTOPM, UETKO BLIJE-
JAMAXCA B KavecTBe 000co0JeHHOr0 TATA KPYIHLIX CTPYKTYPHLIX 3Je-
MEHTOB 3eMHOI KOpH.

YuuTEBasg HeoOXOMHMOCTH NPHAATH MOMATHIO O TeoXHMHYeckoll mpo-
BUHIIHY HE TOJIHKO Y3KO TeOXHMUYecKHil, HO M TeoJOrHYecKHIl CMEIC.T,
B HACTOAINNEe BpeMs oNpelejeHne TeoXHMHUeckoil MPOBHHITNU, JaHioe
A. E. ®epemanom, jpgomnmo  6mrh  pacuivpeno. llog tepyMun oM
TeoXHTMUYTECKASs NPOBHHIOHUA cAegyeT I0HI-
MAaTh KPYOHB € CTPYKTYPHEE dJIeMeHTH 3€MHO I
KODPH, XapaKkTepHA3ZYywOU ONeCcHd eJJUMHABMU 9epTaMu
FreoXHMMHUUYECKON 9BOTIONUW,0TPpAaKe HHAB M B X I -
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MHYE€eCHKOM COCTaBe CJJalralOUHIX TX Teodoruye -
CRKHX KRKOMOIIeKCOB,a TaKkeé B coCTaBe 9HIOIEH-
HbX H 9K3O0lFeHHHX KOHUeEeHTpaumuWi PYyAHLX Wu
HepyY/AHBX XHUMHOY€CKHX HIAEMCIHTOB.

llonaTHe 0 TEOXUMHEYECKOU UPOBUHIMU SBIAETCA AOCTATOMNO IMHIPO-
KM, BRJIIOYAIOM MM Gojee Y3KNe HOHATHA O METALIOTeHITYeCROIT I TeTPo-
rpafudeckoil NPOBUALAN. JTO IMOHATHE JOJRHO PACCMATPHBATHCA I Kak
fosiee panUoHajJbHOE, MOCKOJBKY OHO XapaKTepHayeT ecTecTBeHHYH
CBA3b, CYMECTBYIOMYIO B 3¢MHOII Kope MEKIY paclpefeJeHHeM NeTpo-
TeHHbIX, PYAHBIX W Pa3JUYHLIX AKIECCOPHBIX DIEMEHTOB.

Haydenne reoXxuMu9ecKkoil NPOBUHINN HPEIONPEENALT HCTOPHTLCKHUT
10/[X0/1 K MOHHMAHNI0 3aKOHOMEPHOCTeIl pacupeeaeniisi XHMUITeC KIIX de-
MEHTOB B CJaralomigx ee reoJOTHYecKHX KoMmmlexkcax. B aroil cBasm
HapH/Yy ¢ PerMoHaJIbHEIMH IlapaMeTpaMli pacIpeleleHus, XapaKTepuay-
M AMU OPOBUHILMIO B IIeJ0M, He00X0HMO OLEHHBATH HapaMeTPHl paciipe-
HeJenus JITeMEHTOB JIIIS OTHEeNBHEIX BO3PACTHEIX TPYII IOPOJ, Pa3BUTHIX
B Ipefefax reoXxuMmgeckoii nposuann. B oToM cayduae paccMarpuBaemuie
mapaMeTpsl XapaKTePH3YIOT Fe0XHMHUYecKHe 0co0eHHOCTH ompefeleHHOro
TEKTOHO-MarMaTHYeCcKOT0 9Tama W3y4daeMoll TeppHTOpHIL.

PermomanbsHme mapaMerTphn pacupegelenns XIMIde-
CKMX 3JIEMEHTOB, ONpefie/leHHEe [iIf pPasJHuyHbpiX IeOXHMHAYecCKHX Ipo-
BUHIMH, B OJHUX CIYIAAX MOLYT GBHITH CXOAHBI ¢ TJI0DAXBHEIMH IIapaMeT-
paMm, a B JPYrHX CIy9asX J0CTATOUHO Pe3RO OTIHYaThes oT nux [15].
Tarkum oGpasomM, B mpeferax 3eMHOIl KOPH MOTYT BEIZEIATHCA I'e0OXHMH-
qecKNe NPOBHHIHMHN C aHOMAJBHLIME 0COOCHHOCTAMM DacIpefeleHHs Of-
HOTO NIM HECKOJBKMX XAMHYECKHUX DJIEMEeHTOB, TPOSBIEHHBIMU B CYIIe-
CTBEHHO IOBHIMIEHHOM MM IIOHVGKEHHOM CPeJHEeM COJep:Ranum I ke
B CYIECTBEHHO OTJIHYHOM /UCHEPCHH MX pacipe/ieleHNsd.

I'iobanbusie napaMerpsl pacipeieleEHs MOTYT CJIYKATH B KauecTBe
MepH /A OLenkH oco0eHHOCTEH pacHpejlelleHAs XIMHUYECKHAX BJIeMEeHTOB
B HpefiesaX OTIENbHLIX PerHoHOB M Fe0OXHMMUIecKIX OPOBWHINI, a pe-
THOHAJbHBIE TAapaMeTphl paclpeeeHns ABIAIOTCA OCHOBOM JNA I3yde-
HHOf XapakTepa pacnpejejenusa XHMHYECKHX JJeMEHTOB B HMOpojax, cia-
Tapmyx pasjJHYHLIe Te0JOrHYeCKHe KOMILIEKChl BHYTPH I'EOXI"II\II'I"IPCHOﬁ
TPOBUHITH .

Jlokanannse mapamMerTpn pacipegeleHns XapakTepu-
3YI0T 0CO0EHHOCTH pPACIpe/IeNIeHIs IeMCHTOB B PA3JINYHBIX OTPAaHIYeH-
HBIX IO ImJaomajH reoJornyeckux 06]32]30[]311“}:[}{ — HHTPY3HBHBIX MaccH-
BaxX WJIM KOMILTeKcax, aQy3uBHEIX cepuax, meramopuIecKHX HIN 0ca-
DOYHEIX CBHTAX TOPOJ W T. JI.

B nopopax, He 8aTponyIHIX JI€ATENBHOCTHI) KARUX-11100 pyoodpasy-
0OMX OPONeccoB, ONEHKM JOKAJIBHEIX NapaMeTpPoB pacmpefeseHis Xa-
PAKTEePHBYIOT TAK HasHBaeMulii TeoXuMmdyeckuii GoH — TEPMHH, IIIPOKO
OpPUMEHAEMBI B NPAKTHKe TeOXMMHYECKNX IONCKOB.

Hacrosamas paGora mocssmena B 0CHOBIOM XapPARTePUCTIKE T100a1b-
HBIX U PErHOHANBHHEIX oco0eHHOCTE pacupeiesdeHiiss XHMIYECKHX die-
MeHTOB B aurocdepe, Toumee B €€ «IPAHUTHOM» CI0€.



'TABA 11

NAPAMETPbI, NPHHATBLIE NPH NMOACHETE
CPEQHEFO COCTABA NHTOCOEPHI

1. IIPOBJIEMA PACITPOCTPAHEHHOCTHU
FOPHBIX ITOPO] JTNTOCDEPHI]

Houstue «anrochepar, aprap, seqaeq 3a A. E. Mepemanom, pacmpo-
CTPaHseT Ha TBPAVIO YacThb 3eMHOIl Kopw jio rayOnnn pasgena Moxopo-
BUuumya, T. e. o TpaHuinl ¢ Bepxmeil maptneii. Herotopue uceiegona-
TelM BRJIIOYAIT B jurocdepy uwacth Maurun [49], ompmaxo mpm aTom
TepseTCHA OMpPE[eTeHHOCTs HAMHeH rpamunpl Jdntocepsr, 4TO Cco3jaer
PAT TOOOJHHTEABHHX TPYLHOCTEH mPH paccMOTPeniii reoXUMMHTIECKHX
ocodennocTelf Kak amTocdepsl, Tak W BepxHel MaHTHIL

B ocnoBy mojicuera muomiazeii u o0beMon 3eMHOH KOpLI B3ATL Hapa-
merpni, Bouncaennsie A, B. Pomossm m AL A. flpomescrum  [100]
(raba. 3).

CoriiacHo HanboIee PacHpOCTpaHeHHBIM IPecTaBIeHnsaM, dutocdepa
COCTOUT M3 Tpex o000Jd04ex, MIM CJI0eR: 0CaZo4yHoro, «FPamHETHOTO»
1 «DazaabToBOro» (MOCTeAHMe IBa ¢J0A HasBaHe yeioBHO). IamGoiee
TOYHO COOTHOWEUWS PA3IRYHBIX THIOB HOPO;| HOACYHTANLI B OCAJ0YHOM
cioe.

B raba. 4 mpusegenn jpasnbie, BLIYMCIEHHBE A 0CAZOTHOE 000-
aouri A. B. Ponosuy 1 A. A. flpomesckun [100]. Tlo mauusim gpyrux
antopoB [83, 228]. momuocts ocajgkoB ma miaTdopmax KojediaercA ot
0,5 10 3,2 KM, & MOIIHOCTH 0CATKOB B TOCHIKJIMHAIBHEIX 30HaX GOJIBIIITH-
cTBOM HecsegoBareseil  [223] omeumBaeress B upegenax 1012 wm.
Hlocaennas (mMakcnmanpnas) nudpa Brawouaer 0,72 KM aHAeSUTOB 1
0.24 xv proamros [83, 223]. B tada. 5 npnsejens fanHbie 00 OTHOCHTE. h-
HOIl pacnpocTpaHeHHOCTH OCaJKOB PA3JHIHOTO TUITA B Lpeesax Iar-
o pMEL.

Hmsxe mpu mojgcverax meuoanzosansr jganpasie M. Xopra n X. Caaka
[224], BudncIeEHLIe Ha OCHOBATHE HeIOCPe/ICTBEHHOI0 HaAMepeHns HoJiee
300 KM B2I0KYMEHTHDPOBANHEIX DABPEROB 110 CKBAHHAM ¢ HCIOIBIONA-
HueM DBM, cnemunaapio npegEaznavenHnIx IS aNAAN3A JAHHLX Kapo-
Tama.

Boiee cymeeTBeHHW pacxo:iaeHus B OHEHKe pacTPOCTPAHEHHOCTIN
]\JHSFJ][‘]IIMX THIIOB  OCaJl0YIILIX nmopoj B TCOCHHKJIWHAILHBIX 30HaX
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Tab.auya 3
[L1ouaae, MOMHOCTE I Macea BAKHEHINNX CTPYKTYPHBIX €NHHLL 3eMHONH Ko pbl
o aannmam A. B, Ponosa n A. A. fipomescroro [100]

e -
5 e | 2
T aemuoi INpyHHbBle CTPYRTY PHBIC ¢/Hnbl A 5 X o
OB AEMHOH [OPBI g = S
g5 | & | 28
S = o
[aaTdopmn ¢ popudeficknm  eRIaj1ma- 96.3 | 43.3 | 1472 4l
THIM OCHOBAH HEM
oBTUHCe -
TAJBHBLII Teocnuiin- | Pugeiicko-mancozoiickine 244 | 427 | 287
HaJin Mego-raiitosoiicrine 283 | 456 | 3.60
B ieqom 527 | 44,3 | 647 24
IHoanoannie ofdacTn MmIatdopm ¢ 0- 26,0 | 25,8 1,88 7
pudeiicknm CKIaagaThiM OCIOBAHIIEM
Hoanojnnie ofmacti pudeitcko-malico- 14.9 | 24,8 | 1,02
CyGKOHTH- 30fCRUX CHITKIIIaCH
HeHTalb- B
HBIH [Toasoanpie 00JacTI  Me30-Kalno30i- 24,0 1 20,8 | 1,40
CKUX TCOCHHKIIMHAJICH
CYOROHTHHOHTANRHAA ODJACThL B Ie- 649 | 238 | 430 i
JIOM
Orkeann- Oxeannueckan Kopa B 1eI0M 2961 [ 7.3 | 6,07 | 21
YOeCKHI
[Lnatgopmer ¢ gopudeiickuy craajma- | 1223 | 40,7 [ 1360 | 48
ThIM OCHOBAaHHEM
JeMmuan ‘
RKopa TecenHRINHAIBHBIE 00AACTI 91.6 | 390 | 889 31
B 1eT0M
B meaom 100 \ 20,0 \ 28 5t l| o0

(radu. 6), 9T0, BePOATHO, ABIACTCA OTPATKCHUEM reaIoTuaecKoi cren-
¢UKE W3yYeHHBIX TEPPHTOPHIi.

A. Tloapepraapr [280] mgmomnzosan panusie II. Rwoamena [235]
110 TOABUKH LIM re0CH HEJIHHaALALM 3onaM Oro-Bocrounoit Asum (Meriio-
qup 6% asgesuros u 2% puoantos). M. XopH MCOOAB30BAJ aHHBEE
Gypennsa B npefesnax moxsmminx 30n wa fore CIIA. Caregyer ormernrsn,
9To B oTamume oT yeaopwil maatdopm gamunie OypeHMA B reoCHHLJIN-
HA NbUBLIX B0HAX BJIBA JW MOLYT ¢AY:KHTh HCTOUHUKOM IIPecTaBHTeNhHOM
1 HGOPMAIMK 0 COOTHOMIEHUAX Pa3INuiiplX THIOB POpHLIX mopot. B wact-
HOCTH, OIIeHKa pacll pocTpaHEeHHOCTH Ka []GOlli'lTllh[_\: nopomu, HCTTOJI B3O B HHITAN
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Tabauwya 4
006BeM M Macea ocagouHbix n 3P@ysuBHBIX HopPojL
KOHTHWHEHTOB If OCAJAKOB OKEaHoB
Mo A. B. Ponory n A. A. fpomesckomy [100]

5] 0
£ L e
S g = z
T"”};?s;’n‘mﬁ hllt‘}%ﬁﬁxist;‘; l(\:';y&ﬂmc gi A IToponer 1 ocajkn 532
A o i
o2 = a2
TTaardopabe 1.8 | 035 Heenn 23,6
Tanun 49,0
Kapdoxarnl 21,0
DBaTOPITLH 2.0
ddhdyvannn 3.9
Routuuent= | p oo ge mnmamn 0.0 | 094 Heexn 18,7
TaJLIb : } SO
TutiHel 1 1Jam- 9.4
HICTLIE CJIaH LI
Iapionarn 16,3
Jpanopuril 0.3
Apdyannn 253
KONTIIHeHTL B 0exoM 4.2 1.29
Cybgoutn- | Hleasd n saTepogonmit | 29 | 0,48
HEeHTd.1L- CRIAOH
HBIIT
Ocaprnt 1 cefiemugeckoro | 04* | 0,19 | Teppurennsie 7.3
1041 HssecTko- ]
BEIC
K pemumerhie 17.0
TayboroBoI- 31.2
HEe T
By akaHoren- 30
Oxreann- LI
gecKRMif

Ocazkn 11 ceiteMugeckoro 06 | 0,44
CIa0H

Ocallkir OKCAHITICCKOUT KOPL 1,0 | 0,63

B LEJOM
Qeaioaiad 000J0YKa B e T0M 20 | 240
Ocagmunan oboaogra Ges afdyannon 2,00

* Tl ADYTIM 1AM 149, erp. 104], MmomHOeTL I CelicMirMeckord  cioil CoCTapIHeT
0,7 wsm i IT celieMIMeCKOTO GO KO0 ), 2 KM .
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Tabanwa 5
PacnpocTpaHeHHOCTH PASANYHBIX 0CAJOUHLIX HMopox ua miatdopmax, %

ITeTOYHITK

Hopoms 5. Ilef M. X A. B. Ponos,
}ﬁ‘ :ﬁ?} A. IToamep- {I }ﬂ.,p,l\i A. A. Hpo-
1915 r,  |[BAaapr, 1455 T, 1962 r. MeRC K,
[240] [280] (2241 1967 r.
- “ [1oo]

Tanner u rapHACTLIC CIATIIL 46 41 53 5
Heckn 1 necwannkn 32 43 28 246
Hap6oratm 22 16 16 2,0
dBammopuTl — — 3 20
Abdyansu — — — 3.9
Tadauya 6
PacipocTpanCHHOCTD PaBIMmuabIX 0CAX0OMHBIX TO0POJT
B PCOCHHKINHAJABHLIX 30HAX, 0
Herounug
Tiapors A, Toamep- | M. Xopm. | A B ]
paapr, 1955 1. 1964 1. CrI, {967 T.
[280] [223) [106]
I'aunn n rapmpeTele Caabibl . . . . a7 54 39.4 (ha.m)
[Heewn n necganurn . . . . . . . . 19 36 18,7 (24.8)
WADDOBHATEL i w505 »im 5 5 @ a 24 2 16,3 (21.8)
PBATODNTH o v o % & = & % s — 3 03 (0.4)
DPPYEIBEY o o cir oo s 60w e W a — - 253 —

M. XopuoMm, #ABIO Bammrena. B HacTOAmEM I0ACIeTe  IIPIIIATH
OIEHKH, BLIAUCICHBLE s TreoCHHRINHASLHEEY 30H A. b. Ponosem
H A, A. flpomesckuM Ba oCHOBAHWN MaMepPennil 1 aHaIu3a MaleoTeKTo-
HHY9eCKUX KapT PeoCHHKJUHANABHLX 308 Ypaxa, lapoar u Banxkan
[6, 36].

Ha ocnose ganmsix M. Xopuna u X. Caaka mo niaatdopMeHREBM 0Gita-
cram 1 A, B. Ponosa n A. A. flpomeBckoro no reoCHHRANHAIBHBIM 30-
HAM OTHOCHTEJIDLHBIE KOJNTeCTBA PAaBJIMYHLIX THIOB O0CA/0YHBIX 110DOJL
8 TpefleslaX KOUTHHEHTOR MOTYT OBITL ONCHEHBl CJCAVIOmuM o0pasoM:
THMER B rARERCTHE caanun 53,0%; meckn n necuannrn 25,4% ; rapdo-
rate 20,8%; ssamopmrm 0,3%.

Jlamsue o pacHpocTpaEesiny PasiniublX THIOB 0CAJKOB B I Pee1ax
KOHTHHEHTAJIbHOTrO 1eabda U MATepureBOT0 CKIAOHA OMCHDL  CRYAHDL.
Yautesasn BeIIVILYK POJB CJAHHUCTHIX 0ca/{KoB (s ATOI yacTH 3eMBoil
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kopu, M. Xopu [223] upegnaraer cooTnouenns, coBepuUIeHHO He YUNTHI-
paoniue necyanyio pparnuio ocapgkos: ramnm 90%; xapbomarer 10%.

Ofobmenne HMEOOUXCA MATePHATIOB 110 OCAAKAM KOHTHHEHTAJNLHOIO)
meabga, MOJMyYeHHHX npu OypeHuH Ha HedTh, HO3BOJAET B KauyecThe
OPMEHTHPOBOYHOH ONEHKH NPUHATH CJEAYIOMHE COOTHOMEHHA: TJHHbI
75%; meckn 15%; wapOomars 10%.

CooTHOMERNA TayG0KOBOAHBIX OKEANNYECKMX OCAAKOB MOTYT ObITh
oueHens Ha ocHose paborsr C. Onp Bakuna m [k, Puuesn [182], a rar:ke
rpynoer coBerckux uccaenoBateneir (1. JI. Bespywon, A. II. Jucnnmm,
B. A. llerenun, H. C. CropHAKOBA), COCTABUBIIEX RapPTy OCAMKOHAKO-
wietusg B Muposom oxeane [119). Hanaue nocaefHAX HEMONB30OBAHL
A. L. Ponoserm u A. A, Hpomensckum (rabiu. 7).
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Tabauya 7

CoOTHOWEHHA NMeaarndecknx 0CA]JKOB B MIII)OIIOM OReaHe

IeTognnk

Ocaxun 3 = A. B. PoHOB,

C. Bap Bawkmi, A. A. fipomes-

Mus. Pred, crrit, 1967 T.
1961 r. [182] [100]
TayboROBOAHLIC TAWMHBL . . . . . . . . . . . 37.8 31,2
K peMHUCTRIC TIJIBL . . . . . . . . . . . . . . 453 17.0
VRBeCTROBRIE: o i 5 & st = 3 % 6 6 % = & @ & & 49.0 41,0
S EDDHATSHHENIG NN SRR e - - 7.3
BYIRAHOTEHHBIC . . . . .« &« « . = « & & & & . | - 3.0

JHaunTeABHO Doee caoyiHa 1HpodaeMa 0IeHRU COOTIIONICHU PasIINy-
HBIX THIOB TOPHBIX MOPOJ B IPEAENax «TPaHUTHOTO» CJI0s JuTocheps,
B OCHOBHOM CIO:REHHOTO MATMATMUBCKUME I MeTaMoP@UIECKUMH IOPO-
JlaMil KHedoTo coctaBa . B mociaennme no sonam rayOMHIBIX pPasIoMoB
HPOHNKAKT MOPOIn HUKHEro «0asalbToBOro» cJlof W BepxXHeil MaHTHH,
9T( CO3;IaeT JOCTATOUHO CACRIYIO KapTHHy, Golee mwiy MeHee H3Y9Iennylo
B IL1AHE B IOJTHOCTHIO THIOTETHYECKY) B BepPTHRATBHOM pazpese.

(OcHOBHAS TPY,IHOCTL B COBaHUN MaTeMaTnyeckyu 000CHOBaHHOW reo-
XMMHYECKOH MOJENN «IpanuTHOTO» ¢JI0f JuTochepr 3aKTIOUAETCA B OT-
CYTCTBIH CKOJIBKO-HHOVIL HAMEKHON ONEHKH COOTHOIMEHUA JBYX BeAV-
MUX THUIOB TIOPOJ «TPAHNTHOTOY» CJHOA — IPAHUTOB M T'PAHOAMOPHUTOB,
JOCTATOYHO PE3KO OTINYAIIHUXCA 10 COAEP:KaHuD psja mopomoobpasy-
0OUX 1 PEIRAX XHMHYecKuX aaemMentoB. Ofpamasch K MMEIOMUMCH [AH-
upim (Tada. 8, 9), caexyer orMeTHTEL onpeeaeHIOe pasJdudne B pacmpeie-

U Hparmuyecku gce nonwmeu onpedeaenus cpedneeo cocmasa aumocgepw Gasu-
pyomes H@ ROGCYEMAr cOOMHOWeHUR MA2ZMAMUIECKUT 20PHbLT NOPOJ. BbLROAHEHHHT
mpeya  uccaedogameanmn — P Jaaw. JI. @oemom u H. Cedepeoavyon & nepuod
1914 1931 eo. [176, 177, 327, 306].
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Tabauye 8
COOTHOMIEHNe MHTPYSHBHBIX POPHLIX HOPO/i HA HOBEPXHOCTH 3eMHOH Kopw, %
1 " z P : :.c_l & mé & CpeaHTe TiaH-
i~ | < |E= = g Z .3 = ¢ 3 = = e
= ) (3] o =] [} HE R ~ = A = . A. A. bevt
i = RN & = Flizlemss| a® : 2 <
E—| D |82 g © [Feos| o ; Sl .
S| . |Fg £ 5 | s m o <8 < ©
=5 | £ "'E = S So— mEE- o : ol | gl = 2
S| F_|EE e : Efz"EEs| s | &5 g2 2 s | 2
2 z— |82 = sc3 |g<Z2| 2 2 S | 35 < 3 =
ITopoist = | B |E2— . e =g 23l & = 5o | Ex = = B
o | 2= [T = i B8 ludd8| BE =— ;E - z = =
St FaES = 2 & ceBl|EomE| 82 | &2 [ O | R4 5 : | 2
85| == A= = = HEC [Bg 2| o ar s=lle 5 AZ| 23| o
22 El¥oo = & -Z Lo @ = = = cq | B2 | B
8o | zZelgEs= % Em | a2 |aEs| a2 | Eg [ B2 | BT = 3| =35 E
< o |E ED = ) el o =) =2 52 58=4 Hw | B o Ex| 8= =4
o N S =5 [ o2 €. o8 BE | mE | A5 o BE | es |l &
£1| Ea |8Es i &3 | BE;|3=84| c& | 68 | =8 |o8&z| o& 22| 22| &
Ipanur . . . . . . AT 195.6(36,0 | Ho | 6O g256i | — = 34 [64,2 [ 430|745 [40.2% T40]43.0| 63,7
Ipanojmopur . 388 | — 366 10 o 07| — = = 33.01 — 5101108430/ 215
YapHORNT . 2 o & o « ol — — = ~ — = W= 130 i
Kucaue MHTpY3pBHEE 47,3 i
O POJIET .. 2 |86,5 [95,6]T72.7] 60 | 69 865 | 932 | 928|952 39 (972 84,5 | 91,3 | 84.8186,0 85,2
K Ba preBbiit iopnt 09| — | — | — - - - - == } 19 == = 24 40( 29
Juwoppr . . . . .. . -| 23| 08 8 6 - 1.5 (1.7 S — LA 20[ 1.6
Cpennne HHTPY3NBHbLIEC ]
O POJIEL R R s e T (SR R - 150 | 4.7 44 | 39 \ = - | 38| 60| 45
ra66po n awoprosntsl [ 7,0 [ 34[228[ 22 | 18 | [ja=| |, o 18 28 |88 | go [100] 700 90
o B Se 1 [18,5 4.2 52 y ' 2 51 |11,0 3,2 p = %
VaprpaocHosume mopojel | 1.3 | — | 0.5]0.50]0.25 | J 0,25 0.2 J 031 03] 0.3
Monmoant . . . . . . .| 06 il 3 — — — — £ — — — .
Cuennr B 111 02| 06| 3 2 =— *x : x| 3 —1 -} 2 e 40005 1 (9
HedemHoBbii cnennT 006 - 0,2 1 05 | — 11 B e 5 | — 01 1“9 eap o] 04
OcpoBHble 11 VIBTPAOC-
HOBHLIe ]]l(‘J[(l‘-IH[J(,' 1no-
pojLl . . 0,1 0,041 05| 0.25 > — — 025 — - - - | —
|

* BropaA KONOHKA 110 0-BY Majarackap paccunrana,

prron. TlomegeT npouape/icei 10 FeoJornueckoi KapTe oeTpona Macurraoa {
*% [|epeCTTAHO 110010 NCKINYCHITA HICTOIHBIX TPAHITOR.

HEXOAA U3 OFBeJ(IIHEHUA MUIMATHTOR (IMEIHX TPAHOLAHOPUTOBLIT COCTAR) 1 Yiapo-
{000 000 wamana 1964 ., cocTanacnHoll mog pyrosoiaersonm ' Leaepn




Tabauya 9
Pacupoerpanenne ropunx mopojy B CCCP, %

[To C. 11. Comosneny [106]
oy ) I = & 2
o ng ;:: L‘«' = E :—:'
TTopoji - = B g8k ] & = =
Z 5 | 85| o | HE | 8al| Ba | 2 B
= = Har o o) == & = . &)
= = ] =, =2 = oy E =
| & |8RF| & | 25 |88 |28 [ &R | S
WUnrpysnsnbie (51,49%)
Kuecane 2w s oo | BU0 (936 822 |38 | 647 || 660 934 230 287
OCHOBHEIE W VLT paoc-

HOBHBIE w3 MO8 x 28 BT 2| 2281 1.0 40 02 0.3 2.3
Weaognse . . ., . . . .| 007 15 28 | 03| 003 1.9 0002 0002 04
ddbdysnsunie (48,6%)

RUGHEE & = v 5 a0» 5 sl &) = 0.3 45| 430 [ 140 10 140 (135
OcHopHEIe 1 yABTpaoc-

HOBHBIC " oo el Bl A A 9.5 | 393 43 | 141 5.7 627 | 35,1
Wleaoguse . . . . . . . 01 — —- 001 — — —F
B meaom
huwenme . . . . . . . . |357 93,6 825 |376| 947 800941 |370 |622
OCHOBHEIC 1T YIBTPaoC-

HOBHEIE . - . . - - « 638 48[ 147 | 621]| B3 _|484) 59 [630 |374
IIenoaprme . & o o = o o« b Jafl 4s 281 03l 0031 191 0002] 0002 04

JIeHHIl TPANNTOB H IPAHOJMOPUTOB B Ipejeiax OIaTgopMeHHEX H Ieo-
CHHKINHAJAbHEX oOnacreil. Makcumaibioe oTHOLNIEHHe I'DAHNT — rpa-
HOAMOPHAT HJIsI MPENNOI0MNTENBHO JOREMOPHITCKIX TpannTongoB banrui-
cxoro muara (Hopserns) maer . Morr (5 : 16,6 : 1). P. Jlaam gus paii-
0Ha Anmpajgavuei sooOmie He yKaauiBaer rpaHoguoputos, a C. II. Conosren
[107] nna Cesepo-3amama espomneiickoit wacta CCCP gaer aumb HRYTOMK-
HYyI0 DIONAAb PACHPOCTPANEHNS TPAIOJHOPUTOR IO CPABHEHMIO ¢ Ipa-
HuTaMu, caaraomumu Oosee 80% yrazanmoit reppuropun. fl. Cemep-
roapM [296] must wactu Baarnitckoro mura na veppuropun DUHIAHIIIL
TaK:Ke He BRIAeNACT IPAHOJHOPHTOE, B TO BpeMs Kak B cOOpPHARAX XUMI-
JeCKUX AHAAH30B ropunx mopox Ouwisejumm, cocraBiensnx JI. Jlokka
[241, 241a], orHOmCHNE XUMIUECKIX AHANN30B IPAHONAOPUTOB U TPAHM-
toB cocTaBasier 1 : 3. I'. Peityian u [[. Moy [287] nas nposuanun Onta-
puo (Ramaga) mator 64,29 rpanntos u 33% rpamogmopuros. Ha o-se Ma-
jarackap TpaHoJUOPUTE COCTABIAIOT JIHIIL OYEHb HeDOIBIIYI0 YacTh
TPAHUTONHEIX TOPOJI, OJHAKO, €cJi [P HojicieTe B COCTAB I'PAHUTHBIX
NOPOJ BRIIOYETHL MHIMATHTLL (KOTOPHE ¥MMEIOT COCTAB TPanojnopUTOB),
TO OTHOHOIEHHE F})EIIIOLIIIO]]IIT - rpaumr HI)GHI:I('I[T GIMHHHILY . TﬂKﬂM oﬁpa—
30M. 1COOX0AIMO KOHCTATHPOBATEL OTCYVTCTBIE CKOTBRO-TTMOYVAEL 0 1HO3HAT-
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HLIX JAaHHLIX, XapakTepH3VIOIHNX KOJWYEeCTBCHHbIe COOTHOIICHHA I'paHH-
TOB 1 TPAHOJHOPHTOB B Ipefesax IPeBHIX ILTATHOPM.

Henoapaysa Bee NMeOIMImECA MATEPHAIBL 10 PACTPEIEICHII0 PadImy-
HLIX THHOB JIOReMOPHACKHX TPAHUTOM0B, MOKIO TPUDIMECITHO OICHNTH
Cpe/lHee OTHOINEHHEe TPAaHMT — PPAHOJAHOPHT ma miatdopmax Kaw 7 : 1
(003 METCMATHTOB M OPH YCJOBHH 0O0BEIMIEHNST TPAHOJAUOPUTOB ¢ HapIo-
RUTAMI COOTBETCTBYOIEr0 COCTABA).

SHAYHTeIbHO (0/ee BaykHA POJIb I'PAHOANOPHTOB B CTPOCHIH I'COCIHH-
raunaapupix 3om. Hdanusie P. Jaau [177] pua Tuxooxeamernx op-
aunabep CIIA mator orHomenue rpaaur — rpanoguopur 1,2 : 1. M. Mueiis
mep (miunoe coo0MEeHNe) OTMETHJ, 4T0 JEeTalbHOe M3y4Yenune TPAHUTOU-
moB Tuxooxeanckux Hoppumasep CIIA norazanzo smauntesnbmno 00IbIIYIO
POJib TPAHOJAMOPHTOB B CTPOSHHMY 3TOTO PErHOHA, YeM UPeIoIaraioch
panee !. Ero onenka (B cosmectHoit pabore ¢ 9. Yao) [120] ropperrn-
pyer oTHomeHHe rpamut — rpanoamoput P. [[aam B monwsy rpamogmo-
putos (1 : 1). C. II. Conosren [107] moguepruBaer, 4To TILATEIBHOE H3Y-
4YeHMe KHCJIBIX HATPY3UBHLIX Hopo Ha HaBrase n 8 pajie paitonos Bocrou-
Ho#t Cudupnm mokasasno BechMa HIMPOKOE PACHpOCTPAHEHHE TPAHOJMOPH-
T0B. OTHOmeHRWe rpammr — rpamoamopur, pasmoe 1 : 1, opmeaATO B Ha-
crosameif pafoTe [MIA OLEHKI COCTABA IPAHHTOMZOB T'e0CHHKIXHAILHEIX
o0JacTeil; ecTecTBEHHO, OHO TpebyeT [JaJdbHEHIIero YTOTHCHHUA.

Crepyiomas TPYSHOCTH FEOIIOTHIECKOTO IMOPAIKA BAKIOUAETCH B OT-
CYTCTBUH eIHH0006PasHsA B 0IEHKe KOJINUECTBeHHOH POJIHM OCHOBHBIX OO
B IIpefenax «rpamATHo» 0Goloukn aurocdepsi. Ecin HCKIIOYATE OCHOB-
Hele addysussr, To omenka P. lsam pas raGdpo paitoma Annanagei
n Tmxookeanckux HKopamawep coorsercrBenno papua 3.4 m 7,1%.
JL. @orr [327] u B. Burexsxapar [185] nawt auagureasuo Gomee BrCO-
KIe OIeHKH, KoTopeiM Ouamsia omenra M. (Dueitmepa m 9. Yao [120],
00beIMEABMAX WHTPY3uBHEE 1 3¢(yVauBHEE DOPOIE, WO AHHBIM
P. Maau [177]. C. II. Coxosses [106] gasa reppuropun CCCP naer anage-
Hue 4,4% mua ra60po (matoc yabrpadasursr) u 37,4 % JuIs cyMMbl MHTpY-
3UBHEIX ¥ 2Qdy3MBHLIX OCHOBHEIX W YIBTPAOCHOBHLIX mopoX. Lammwie
9TH 3aHMIKEHBI, IOCKOJBKY B pacder He Boman tpautn Cubuperoil niaar-
dopmer. A. B. Pouor u A. A. HpomescKuit A OMEHKH COOTHOMIEHNS
RHCJBIX M OCHOBHEIX HOpPoj Hcmoawizopaium kapry JI. A. Bapzanpanna
[6]; mx omemka (mepecumranmas Ges ygera MeTaMOpP(HETECKUX TI0pO)
cocrasaser 8,9%.

ITposejiermoe aBTopom 0600UIEHHe HIMEOIIXCA AAHHRIX O PACIHPOCTPa-
HEHHW OCHOBHBLIX HHTPY3HBHBIX HIOPOJ IHO3BOJAET CY/JIUTh O HECKOJIbBKRO
Gonpmeil ponm mocTefHUX B Opefeaax miatdopm o CPABHEHHI ¢ Feo-
CUHKJINHANBHEIME 30HaMu. Cpemuaa uwudpa, moNyIeHHAA HaMH s
maardopm, cocrapager 109%, nusa reocnmraunaneit * 7%. Cpexnee aas

L B ceasu ¢ amun caedyem yrazams na wicecmuoe npeobaadarite epanoduopumo e
Had epanumamu € npedeaar FHANUINEALHOLL YACMU 2e0CUHKAUHAALKHOI sonbl A ndekur
Hapduasep Hacuod Anepuru.

2 B npedeaaxr omdeavHur 2e0CUHRAUHGAGRBT G0t, cONPOLONCIAI0WUICR 2y
HBMU pasiomamu, OCHO&Nble noPOdL uzparm eecvya sHAMUMEALHYIO POAL (mak na
Vpaae smu nopodw aanumaom 6oaee 20% naowjadu). '
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AHTPY3HBHLIX OPOJ «rpanntaoiy obodoukn coctaBaser 9% , uro 6.n3ko
ouenrke A. b. PounoBa w A. A. Hpomescroro.

TpyAHOUPEOIOMHMY) HEOIPeeIEHHOCTL 1IPH OIEHKE CPeHEro co-
cTaBa «TPaHmHTHONY 000d0UKE JuTocdephl TpejcTaBIfAeT Takike OTCYT-
CTBUE TOYHLIX JJAHHLIX 0 KOINYECTBEHHLMX COOTHOIIEHHUAX B I‘])l\'ll"l‘ MeTa-
MOp[iJH‘-IHCHHX MOpPoJg U O COOTHOINEHNH ITOCICIHUX C HHTPY3HUBHBIMI ITUpO—
pamu. Omneura, BuinoaHenHas i reppuropu Ouuasumgun . Cegep-
roaeMoM {2967, paer 63.5% wntpyausumx u 36,5% wmeramopduuecrux
obpazoBanuii, B To Bpems rak (. I'poyr [200] namen anmn 177% mera-
MOpHIECKNX MOPO/ B npeeaax naydentoit um sacta Hamamekoro mura.
Hannme @. I'poyra Guan noagnee moarsepsyiens [[. Moy m ap. [299].
EcrectBenno, uto aTH OIEHKH He MOTYT OblTh PACHPOCTPAHEHLI Ha Teo-
CHHEJINHAJILHBIC PeTHOHH 0e3 CYIMEecTBeHHBIX TOIPABOK.

PaasuBag mjie0 0 reocHHRIAHAJILHOM TPOHCXOKIEHHH MeTaMopgu-
gecknx roan, A. L. Ponos u A. A. flpomesckuit [100] gann nepsyio
KOCBEHHY IO OpUHEHTHPOBOYHYIO OLENKY KOJMUIeCTBEHHOHN paCHpUCTpE\}lBH*
HOCTH PazanunnX THos meramopduuecknx mopox. Umm Grma BEgBHHyTA
IANOTE3a: OflHA MM0J0BHHA MeTaMOpPUYecKNX TOPOT claoseHa MeTaMopdu-
30BAHHEIMHA TeocHTHKINHAIBHRIMI ocajikaMu (Briiogass agdyauBel), a Jpy-
rafg — MeTaMop(H30BAHHBIMIL MATMATHYECKUMH WHTPYSUBHHIMI IOPO-
AaMH B TIPONOPIUH, OTBeYalomieil COOTHOMIEHHE) KHCIKX W OCHOBHBIX
Topo,1 na ﬂOB(‘pXI[O(’TH HIHUTOB, BTO MOJMORCHNE HNCIHOJIb30Ba0 aBTOPOM
u B Hacroameil paGore. B peayabrare modyueHs cIeIyIomue cOOTHOTIE-
HEA B rpynme MeTaMopduueckHX NOpo/: cpejlHee COOTHOIIeHHUe MAace
UATPYBUBHEIX M MeTaMopduaeckux mopost (o) 53,4 @ 46.6; rielficer n Kpu-

Tabauwa 10

CooTHolnenMe pasinyHblX THHOB 3(ysnBHBIX HOPOX ocaTodHOIl
600T09KN auTocdephl HA KOHTINHEHTAaxX

* L .8 <
8 2 L 2C z
) = B v &
25 | E ggHe | 2
= = T E A= A
Tlupoiet E,E E “‘E;: g
20 = < =
s | g BEEZ | 3
S . @ UBs=o =
=" = CERAR o
PuoanTu i I\rm]nwm‘w nopd)u—
pH . . ] 222 251 18.3 9.2 } **
JlanuThr 0,9 = & = =
AHIe3UTH 43.5 5 ) 817 38.0 —
BasalinThl 33.2 — | o 12,8 64
Tpaxntal 01 = — = &=
(MoHOINTLI M npurnw mGJ'lO'lL[bIt’
ahdyan st o S T =] 0.1 = =

# I'mnabuccaipiblie MOPOLE PR Nepecdete npucoenieHbl K 9@dyansrpin aHagoram.
*% BRmMoYadA He3HAMHTEIhHOE KOTNYCCTRO TPAXHUTOR W MeUIeHHATOB. [[0AcHCT NPOHAReIeH
nn TeoforHHeckolt kapre ocTpora macmrraba 1 14 000 000 nafauun 1964 r., COCTUBNCHUOR 1oL
pyrosoficreom I'. LesepH.
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Tadauya 11
Coornomenne 3pysHBHBIX HOPOJ 0CALOUHOH 0DDIOUKN
anTochephl HaA KOHTHHENTAX

Pactpoctpane HHOCTh B % OT OGIIero
ofibeMa O0CATOIHOTD YeXITa

TTopois ¥
KOHTHHCHTOR (H(00 Km?)

bBasaapTor i Tpaum.l [ImnTcI)np\leuum\ obmac-

BOIE = o la . T 1,1 l
Baszanbril ruucnmmumm-n s A i 153
BATOBUERL o or o2 %1% 4% % waa E w aa 8.1 I
Hamuth B TR S R 5 R A e W B L 016 | 2%
Puoantsl. mapaTel 1t KBapuenbie 1o pdn pul kst
TpaxnThl % Sl e T N AR 5 A B b i_),Q:Q | 004
DOEOTHIHE '« & &« @ 5 & @ * 6 % wma o 805 0,02 |

CTaJINUeCKHe cnam[m 84°%:; umpnoonmm 8,2%; mpamopnt 0,8%; keap-
nnTH i necyannkn 7 % . Coornonienne rEeHcoB 1 KPUCTANIHICCKEX CaaH-
1168 OPUEHTHPOBOYHO NPUHATO paBumM 1 : 1.

Orangnoe ot gasusix A. b. Ponosa u A. A. Apomesckoro coornome-
HHe raeiicoB 1 aMpuboIHTOB cBA3aN0 ¢ MeHbIIell foaeil 6azanbToR B CO-
craBe atiysuBntix mopoj TEOCHHKIWHAJEH, OPHHATOI aBTOpOM MOpH
MoJcYeTe B COOTBETCTBUN ¢ UMemAMUcH jganpnMn (tadma. 10—12).

Ta6auya 12
CooTHomIEHNE PaBIANYHBIX THIIOB MeTaMopdnyecknx mopog va miaardopmax, %
*

BanruiicKiii
Hauajta, 1 VEpalHCKHT
(I;;l WA, (ljw!.w'i‘,ﬁ;;ﬁ; ﬁgﬁﬁpﬁg??igﬁ O;n Mana-
Tiopur ru;l;m'(iI:?'UrEi] lI-JlI!}i(iy ;i.ﬂgm%%a:(}:}ﬁ! A, ?\G.H?S%‘yc
[287] A. A. Murancor
[94]
MurmatiThl d o w ow % 03.9 ] 571 ; 29,0
Ilaparueiicet 11 rpanyanrh 102 | i ‘ I .
I pnetadingeckite  caanibl ] 76,7 [ 6U.7
I IINTLI 232 | 199 i
ﬂt*chmmu m Id!dp]ZlUThl 10,9 | s 98 3.1
apbonatasie mopoj 02 1,4 e nojcui-
THBaICh
AnduboTH — 9,7 6.7
(BRIIOYas 0C-
HnosHue adgy-
3nBbI)
eacanerue Topojin — 1,0 -
Kuncasie agdysnnpu = = 1,4 =
(L0OTHOmeHle UHTPYSHBILIX
1 Metamopdigecknx mopoi | 60,7:39.3 | 83:17 42,1 :51,9 27,48 72,52
(b st (4,9: 1) (0,72 :1) (0,38 : 1)




llonroeTnio TUNOTETUAGCKUME ABIAIOTCSA HPEACTABIECHNA O BO3MOIK-
HEIX COOTHOHIEHMAX TOPOJ B Hpenenax «basalbToBoiy 0000UKM, i TaAKike
COOTHOIIEHHAX MOIHOCTEH «IPaHnuTHOHY 11 «DadaabToBoily 000J0vCK 3eM-
HOM KOPEI.

Hax usBecrHo, apaang ceHCMUIECKUX JAHHBIX IMO3BOJHCT JOCTATOYILO
YeTKO pasinuaTh B HPEAeIax JuTecheps CHOW, XAPaRTepPMayonjunees
Pa3nIuIHOM CKOPOCTBI0 HPOXOKIEHHA CEHCMUTECKHMX BOJH: 0CATOUHDIT
(ckopocTh Memee O KM/CEK), «IpaHNTHBIIM (CKOpoeTh oroldo 6 nM/cen)
n «Gasaaprosuily (ckopocerh 6,5—7,0 rm/cer). Boapmoit uutepec reodu-
S8HKOB I re0JIOr0B BRI3LIBACT HATHYHE B PAAE YIACTKOB 3eMHOH KOPHI €104
CO CKOPOCTBI0 MPOXOQ;KEHHs celicMMIecKUX BolH 7,3—7,7 wM/cex, mpu-
Pofa KOoTOporo 10 HACTOAMEr0 BpeMeHnu HEeU3BECTHd.

Taxnm 06pasoM, 0CHOBRIBAACE HA reo@U3MIECKUX TAHHEIX, MBI J0CTA-
TOMHO YBEPEITHO MOKEM CYAUTH INIb 0 HoJee oCHOBHOM cocTape ¢0asasb-
TOBOTO» Ci10fl AuTocepsl, XoTs HeROoTophe ucclaegoBatemn [8] i orpu-
AT 9TO, OTHOCHA YBejIUYeHHEe CKOPOCTeH IPOXO:KACHHA CeHCMUTECKUX
BOJIH 3a cuer o0mero naMeneans ¢U3MIecKHX mapaMeTpoB MOPOf B yeiio-
BHfIX BEICOKOTO naBienns. [[pmamMas Bo BHmManme TepMoIMHAMITTCCKIE
YCHAOBUA, KOTOPHLIE JO/KHL MMETh MeCTo B «0asalbToBOMY ClI0e, a TaKike
PuKCApyeMOe N3MeHenIle IIOTHOCTEH I cKOPOCTe MPOX o K/IeHus cefenii-
YecKHX BOJH B HHsHed MacTH 3eMHOI KOPHI, cIefyeT OTBePruyTh IHIO-
Te3y CYIecTBOBaHUA B MOZOOHEIX YCIOBMAX NPHBLIYHBLIX HAM OCHOBHBIX
nopojt — radbpo 1 GasaabToB. ITH MOPOABI B YCIOBHSAX TeMOCPATYPhI
400—600° C n pgaBiaennsix, XapakTepHHIX A «5asaJbTOBOTO» CIOA,
ABISIIOTCSA TePMoJUHAMIYeckd HeycrToigmsuiMu [45, 89]. B peayuabrate
npobaema MeTamMoppuIeCKNX aHATOTOB OCHOBHEIX TOPOJ, CYULCCTBYIOMIIX
B Ipefeax «0a3ajJbToOBOTO» CJIOA, YOApPaeTess B PemeHne BOIpoca o pe-
JRNMe JaBJIeHHA BOJAHOTO Mapa B HIREAX dacTAX antocdeps. JI. ['pun
u A. Punrsyjn [45, 89], upennonarag gus «6asalbToBOTO» CI05 (CYXHE»
yeaoBuA, cunTaloT Hanbodee BEPOATHEIM CYIIECTBOBANNEC 3/8Ch T0PO]
BKIOIUTOROI (paliuu JIPOMERYTOUHOTO COCTABa, COAEP:EAINN KBapil
T mWenoynoil moaeBoi mmar.

Creayer oTMeTHTH, UTO THIOTE3a 0 «cyXoMy GazalLroBOM clloe HAXO-
JIUTCH B NPOTHBODEYUN €O MHOTUMM FAHHEIMIT O BOAHOM PCHEME IWTO-
cepol 1 ne mMosker OniTh mpuHATA DezoroBopouno. B yemonusx ske aa-
MEeTIOI0 JlaBJAelnsl BojsIoro napa Hu raddpo 1 0asajbThl, 110 JKIOTHTLL
B OCHOBIRIE YPARYAUTL He ABIANTCH TePMOANHAMITMECKI VCTONIIBRIMN.
Nx anagor, yeroilunsnit B atux yeaosusx, — amduboanr. Takum obpa-
30M, B «0a3aJBTOBOMY CJI0€ JTATOCHEPH B 3ABICAMOCTH OT DC/RIMA JlaRIe-
HUSI BOJSAHOTO LAPA MOKET CYIOEeCTBOBATH AMMAMIYECKAS ACCOMUALNA:
aMui0IUT — ODHPORCEHOBLIE TIPAHYINT — HRJIOTHT. JTa  ACcCOIIATUTS
CHBUTACTCH B eTopony amfuboanTta B yuacTRax 3eMHOI ROPLI, rje cyie-
CTBYIOT MIIL [10 TEM I MIHLIM TPUYAIaM BPeMeHHO BO3HHRAIOT VCJI0BNS
HOBBITIEHHOTO JjaBlenus Bo;sgHoro mapa. CooTBeTeTBEeHIO VBeJIHuemnie
eTeneny MeraMopuaMa, Bpipaskamlleecd B HOBLIIEHNI TeMIEPaTyphl
I JIaBIeHNs, ompejienser oGearoskiianne aMubo UTOR 11 Hepexo] mx
B HHpOKCeHOBWe Tpauyantn. llpomece 3ToT Joimien CompoBO;RIAThLEA
HOCTYIUICHIEM BOJNLIX PACTBOPOB B BePXHIE YYacTHIl 3CMIOH KOpH.
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Hanmie H. Xpucrencena [162] o mnornocrn (3,26 r/cm?) aummgoroBLix
ampuboauTOB M CKOPOCTH NPOXOiIeHMA B HHUX CEHCMHYECKHX BOJI
(7,40 Kkm/cer) He TPOTHBOPEYAT HACTOSAMLEH THIOTE3e M MOTYT CAYAHTDH
HCXO/INLIM TTYHKTOM JITA MHTepIpeTarnui npupojibl CelicMAYecKoro ciaos
HOBbIIIENHEX cKopocteil (7,3—7,7 kM/cer), Ha polib KOTOPOTO BIEPBLIE
obpatun smumanne K. Hyx [171]. Pacnonoaenne vroro caosn B npegenax
KOHTHHEHTAIbHOIl KOPBl Ha cpaBHUTEILHO MadwX PayGHHAX (B mpegenax
10 kM man MmeHee) [49] moauepkmsaer neoGxoMMoCTL mepecMOTpa HMe-
I0MIUXCA KOHIeNIMA 0 CoOTHOWEHHH MOLIIOCTel «TpauuTioroy u «6asain-
TOBOTO» CJ0€B JUTOCGEepH!.

Ecawn, cornacno pawnmm [, Bopnean [330], npunsars naornocrs
3 1/eM? | ckopocTh MPOX0sKeHIS BoaH 6,9 RM/ceK Kak cpeinie 3HaYenus
JJIA «0a3aabTOBOTO» CIOSH, €T0 COCTAB MOAET ONPEIeAATLCA cMechio 55 %
amuboanr | axaorur b uw 45% kueanlx mopoa TpanyauToBol  danum
(1apHOKHTOB).

Paccaurafiibie KONUUECTROHHBE OTHOWEHUA OCHOBHIAX W KHCHX To-
POl HECKOJIBKO M3MEHATCA, ecIM cpeju Hopoj Tpanyiautosoit dannn
NPHCYTCTBYIOT MHPOKCENOBLIE T'PAHYINTH, HMEIIIHAe IIOTHOCTE 110 PAJIKa
3.1 r/em3. Bonpoc 0 Bo3MoiKHON poJM OKIOTHTOB B TAyGOKHX 9acTsx
3EMHOIl Kopul M B Bepxueil ManTHn o0CTOATENLHO paceMOTpeH B pafoTax
A. Purreyja u [l. Tpuna [45, 89]. 3aberas neckoinko BoepesT, oTyMeTUM
uTo GamsocTh XMMHYECKOTO cocTapa aM@uOoanToB M 3KIOruToB (ecre-
CTBEHHO, HCKIOMaA BoIy) He JlenaeT Karoi-1udo pasuuinl B olNeHKe
cocTana «Ha3aJbTOBOTO» CIOA UDPH JHOUYIIeHHN NIPUCYTCTBUS B Hem amgn-
DOJUTOB, TTHPOKCEHOBLIX TPAHYIHTOB WM 3KJIOTCHTOB.

OGpaiasich K COOTHOMENHO MOILHOCTeH «IPAHUTHOTO» U «Ba3albro-
BOTO» caoes Jutocdepnl, HeoGXoAuMo OTMETHTE cIeyIomee: TPH u3MeHe-
HIHI MOIOIHOCTH «PPAHUTHOTO» CJI0S OT 3 Jo 20 KM UMeHiHecs ceiicMude-
CKIe JaHHLIe [/;9] MO3BOJSAIOT NPUDJIHACHIO OIECHUTE CPEJIIIOI0 MOILTOCT
aToro caof mo 25 paiionaM semmoro imapa mrgpoit 11 KM, a cpejnnee or-
HOLIEHHE MOULHOCTeH «rpaHuTHOTO» H «DasanabToBOro» ciaoeB Kaw 1 : 2
(traba. 13). Itu orHOmIennA OLITH NPHHATH B KATeCTBe OCHOBLI IIPH 10,1~
cueTe cpejnero cocrasa Jutocdepor.

Jaranunsasi paceMorpenue 00LOMILIX TIapaMerpoB, NPUHATIIN HaMu
JUIA TofeueTa cpefHero cocTaba Jutocepnl, HeodXoHMo MOUePRHYTH
1aPaIoRCAILHOCTD CYILECTBYOIMEro MOJI0/KEHIs, XAPAKTePHOTO I BCex
COBpeMennpX HONBEITOK IOJCUeTa cpegHero XUMUUecKkoro cocTaBa 3eMnoil
ROPu BooOULe 11 TBePjoit ee wacTH (aATOCHepr) B TacTHocTH. Menmascs
reoxumnueckas nidopMaAIg 0 COCTABE PABAWIHLIX THIIOB TOPHBIX TOPOJ
Jutocepnl € KaukbiM TOJOM YTOWHSETcs W V/ie B HACTOANLee BpeMs
MOGReT CJAY;RHTH OCHOBOIL JIsl MaTeMaTnueckn 000CHOBANHBIX Mojesel
COCTaBa TOPHHX nopoj. B 1o ke Bpems reosormgeckne janmnse o KoJn-
UECTBOMILIX COOTHOMENMAX FopPHRX HOPOJ 1a:ke HA NMOBEPXHOCTH HAalmeil
IQAMETR eHLe e BRUINIW U3 PA3PANA RechMa TpudIGReHEMX TCUIC TeHUIT,
B PAJIC CAYYAER K TOMY (K¢ UMEOUHX He DoJJAnmiyocsa Raroi-anto

L Maomuocmy graocuma okoao 3,5 olem3, exopocmiv npoxoscdenus npodoavwmr
cetemuneckur eoan 8.3 palcer.
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Tabauya 13
O000menHan MoJeab KOHTHHCHTAIBHON 3eMHOI KopbI *

£ Haumenowiuue ¢jost CROPOCTH
. P00 -
= . TLa0T- | ypix cefte-
= Cocran HOCTD, MUYCCEIX
= cyueceT- npesytas= r/em? BOJIH,
2] BYHOILEE racmoe z KM/cen
=
Ocaj oMb OcaloMbie 1o po;Lb 2.2 20—5.0
3
«I'pa- Ipano- | B sepxueit vactin — nopojis dpannn | 26—28 [ 5,.0—6.0
HIIT- JUtopi- aedelnx  caaten.  Jaaee: 539%
HBLiT) TORBI IITPY3HBHBIC  Topodbt  (rpano-
JUTOPUTRL,  TpalnThl,  rabipo),
47%  reefies  ampubomiroBoil
Gatut,  HepexoIAmne Ko K-
el rpamiie 30HL B rnedick
T PANYIHTORON dam
15
Ipany- | Hopo:w I PAHY N TOBOT at
SNT= (A PHORNTHL,  HNHPOKCEHOBLIE Ipa-
amdnbo- HyaTe) o aadhuboauTel B cooT-
JNTO- nomenin 203
A nLii B cpex- | B cpex-
3ATBTO- i e Mol
o OROI0 OROJIO
Ltk Ppany- | Kncdui¢  nopojis  rpaHYINTOBO 3.0 6.9
- Gammnt 1 HIPOKCCHOBBIE  rpany-
E NGRS JTel (106 9KI0TITH) B cOOTHO-
TOBELI menm 13
35
Bepxgaa sanTos | [lepijornT 3.3 78—8.5

* Mojgean coerapiaeHa i ocuose exemmt B B Deaoyeosa [12], 8 KOTOPYI0 BHECCHBI 13-
MEHCHUT, COOTHCTCTRY IOIIC HOBLIM JLANHLIM (1 YACTHOCTH,  YMCHBLIICHA MOOTHOCTh «PaHUTHOT»
CIOH).

HpoBepKe reoTornueciylo octony. YUto racaeres Hammx OpejgcTaBlIeHil
0 TAYOMHHLIX BOHAX 3eMIOH KOpL, TO Bee OHM, KAR ViK€ OTMeTaIoch,
HMET THHOTOTHMeCKNIl XaparTep I NpPAKTUYECKN OCHOBBIBAIOTCS Ha
KOCBEHHBIX Peofusiueckux KpuTepusx 1 BechbMa oI PamHYeHHBIX JIAHHIbLX
HKCIEPUMENTAAbILX pador B 000acTH BHCOKNX TeMIIepaTyp 1 JaBlIeHil.
I10 ompejessaer mpUBIIKELIT XapaAKTep BCEX COBPEMENHMY TeoXnMi-
JecKHX Mo/eJeil 3eMI0il KOphl, B TOM uuc/le M OpeaIaraeMoil B Ianuoil
paGore.
2, OTHOP AHAJIUTHYECROU HHOOPMAI[II
H EE CTATHCTHYECHKAA OBPABOTRA

Ipw ordope anaaurnueckoii nugopyamun no reppuropun CCCP mpe-
WMYLECTBOID MeNOALIOBAIICH AANNLe anpoOHPOBAHHBIX aHaINTHIe-
cxux dadoparopuii (HEIEM 1 PEOXHW AH CCCP, UMI'PI, 6. Feoxumn-
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yeckoro tpecta 1 BCEI'EW), umeommue npusssky u merporpaduueckoe
omncanne. Hpome marepmaToB aBropa M OTPAHMYEHHOT0 KOJHUYECTBA
Janneix, mg00e3H0 mpejocTaABJEHHLIX €My cOTpyJHOEaMu, B padore
HCIOIb30BAHA ONYOJANKOBAHHLIC #AHAJIU3LI, MCTOYHHKH KOTOPLIX Hepe-
YlCAeHsl B clMcKe JuTepatypui. OOuine cHIHKATHBIC aHAJM3BL ¢ CYMMOIT
menee 99,0 u Gomee 100,0 M3 mojcueToB HCRIIOUAIHCE.

1lpu ordope anaauTnyeckoit wHGopMannym no sapydeRNBLIM TeppPUTO-
PUHAM UCIIONB30BAIUCH BCe JOCTYIHbIE ONYOJIHMKOBAHIbIC aHaJdl3hl, CONPO-
BOiI/laBliecsl XoTst Obl KPATKAM ONMCAIIIEM aHA/IM3HpOBABIIEHCA I10-
PO/BI, MO3BOJAAMUM ORTH YROPENNLIM B TWPABIIBHOCTH OMPEIeICHA,
HecMmorps na sHuMareannnii othop aHajuTHUECKUX AAHHLIX, B BLIOGOPKK
H3pegKa NONANATH OT/e’dbHbie ciayualinnie 3HaueHHs cojep:kannii, ne
npuHagleRallHe K HeedejyeMoil coBokynuoeru. [logobnme pesko Buijte-
JA0IHECH 3HAYeHUsA HCKJIOYATNCH MPH oMo 00BIYHLIX CTATHCTHYE-
CKUX KPHTepPHEeB.

ITpu cocrapienun riofajdbHelXx BEOOPOR MCIOJB30BAAUCH OUEHKIT
cpegnux apugMeFHYecKIX [0 permonaM, BLIYICIEeHHbe HA OCHOBAHHN
PABIMYHOrO KOJHYECTBa YacTHBIX mpod. [MaBHmM KpUTepHeM TpH 9ToM
cUNTalIoch oTcyTersie owudku, mpessimawiieil +=20% 1A kakjiore
YACTHOTO PErMOHANLHOTO CPeAHETo, BRINUACMOTO BTAO0ANLILYIO BGOPKRY .
Heramuenus, obyciaoBiaenuble HejfoCTATROM JlocTVIHOI wHbO pMali,
orosopensl B Tekcre. OcofenHo nefoctarodna muagopManusa mo yiabTpa-
OCHOBHBIM 1I0POJ{aM, KOTOpblEé ¢ TOYRH 3PEHMS XUMHYECKOI0 ¢OCTaBa
ABJIAKTCH HAHMEHee H3YUeHNLIMH MOPOaMM 3eMIOH Kophl.

OueHKNI permomnalbibix OAPaMeTPOB PacIpejlesIeHIa HIeMenToB oxa-
PakTepuzoBanel JByMA THinamu BuiOopok., TepmuH «obmas sBudopra»
NCHOIb3YeTCH JIIAA XapARTePUCTHRU BhiOOPOK, COCTABISTIONLUNCH LIS
KDYTHBIX CJO/KHBIX PErMOHOB, BRANYAWIIMX PAJ Dojee METKHX cocTa-
Bagomux (Hampumep, «CCCP, reocHHRINHAAILIIBIE PETHONL A3UATCKOI
gactny, «BanTniickuit mury, (Adpurar u 1. 1.). llpn cocrasmennn oGuiux
BRIOOPOR coOII0Ma/0CA TPHHIMI SKBUBAJENTHOI IPeJcTaBUTEIBHOCTH
Ka;RAOTO ygacTBYIMILET0 perona B 3aBUCUMOCTH 0T 3aHAMAEMOI UM 110~
iayr. Orop anaan3oB 1A 00X BLIOOPOK IPOM3BOJMICA HPH MOMOILH
AU caydailin X gicend. Bropoil tum Buopor, HeNOMAb30BAHHBIX
II5 XapaKTePUCTHKN PeriMoHaIbHBIX TapaMeTpoB, BRJ0OYall Bee TOCTYI-
HLlE AHAJIMTHUECKNE ONpegeseniia djaeMenTta mno jgannomy perunony. Bui-
BopKE no0OHOTO Pola ABIINCEH HCTOYMHKOM OCITOBHON YacTH TeOXIMUYe-
CKOIL HHpopMAaIHI HO OT/eJbHLIM PErHOHAM.

Crarncrmueckast 00pafoTka aHAJIUTHYECKIX JAlllIBIX 1POU3BOMIACL
Hd aBTOMATHYCCKRUX cueTHnX Mamunax Oamserta 1 Mepeepee no cras-
napruny gopmyaam (M. raasy 1), Buboprn ¢ umeros uienos domee 20
nepe; oopaborkoii pazbusammnen Ha wnrepsaian u3 pacuera 10 —12 narep-
Ba10B B Ra:k10i sBubopre. [Lan subopok, upejictaBAAOUINX [aI00adblbe
('(JHUH‘\«'IIHDCTH, a TaKike uﬁl]mx Bhiﬁ”p“l\' 1HHOMUMO Ul’)}[ﬂq}]hlx CTATUCTHYE-
CKIX OLEHOR BLIYHCIAINCH OIME@HKN ACHMMEeTPHUN I 3KRcIecea, HeoOXoInMbIe
A0S ompejesennsa 3arona pacupenerenns. Jlas mpounx seibopor Boa-
MOGKHOCTE  ANPOKCHMAIMI HOPMAJILIBIM WJIH JOTHO PMAJbHBIM 3AKOTIOA
pacnpeaesesist npoBepsiach rpaguueckny Meto oM. Jlag normopmMaibunix
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pacnpeje/enuil, OTIHYIANIUXCA  BRICOKEM  Kod(duiumentoM Bapii-
W, JTOHOTHUTCILHO  BBHYMCIAJACH MAKCUMANBHO Tpanfounoaobnas
onenka cpejanero apudmerngeckoro [17]. Ecan ara ouenka oramvaiach
ot cpeitero apudmerngecroro Gogee yem ma 10%, To oma npusoawaacs
B rabuue B ckobRax pagoM co cpeguuM apudmerugecknm. {oaddmmuent
Bapualn cojepianuii lan B Tafaunax B g0asax S/z A H0PMaABEOTO

pacnpemenenysi M Kak BLIparkenue (105?%’ — 1)"= mas pacnpejpeaennir,
HoMuHA0ILHXeS JorHopMaasiomMy 3akony [17]. Ouenxa rognoern epei-
Hero apugMerndeckoro Bo naleikaHue neperpyakn Taliuil npHBOAKTCH
ToAbKkO HIA ruaebanipielX oneHok. Mexoad n3 nMewomiixea B tadauuax
CTAHJAPTHRX OTKIOHEHHH cojepP:Hanni 1 00beMoB BEHOOPOR, OHA JErko
MOKeT OBITH BHITHCACHA I IS JIPYTHX OIEHOK CpPeHero.

Craejyer mojiieprHyTL, UTO aBRTOP Ie PACCMATPUBAET ITPHBEICHHLI e
B pafioTe OUEHKH PEryoHaIbibIX HapaMeTpoB pacipefeJe s XIIMHYecKIIX
H7¢MEHTOB B Ka4eCTBE 3AKOHYCHHHX TEOXMMMUECKUX XapaRTepHeTHR Tex
nIn uneX pernonoB. Hamwmaa spbopra sBASETesi UMb TPHOJINGRETHBIM
oTpaikenneM (MojlesbI0) IMPHPOJLHOTO PACTPEACAeiNA W B Toil nam nioi
creneny OTIHIAETCs OT MOCAEAHEr0 B PeayibTaTe BIMAHUA Psijta ciaydaii-
1eIX PaKTOPOR, TIABHHIM 00pasoM cBa3adHnuiX ¢ orbopom undopmanui.

IoBulmenme papBioMepHOCTH pacmpefededusg 0pol, BRINYAEMLX
B BHOOPKY, B Ipejieslax OONCHIBAGMOT0 permona HAPANY ¢ PallHoOHATILHbIM
VBeduuenneMm ee 00beMa — eMHCTBENHHIT OYTh TPHOJINEENNA aMONpI-
YecKUX 2akoloMepHocTeil pacnpejieleHNA KOHIEHTpauui d/JIeMedTon,
BLIAABISICMBIN CTATUCTHYCCKHEM AaHanu3oM, K WX NPHPOZHOMY mpejeny.

3. IIPUHINIIBI PAIIOHNUPOBAHNWA

JaManguBag BO3MOKHOCTL BhJICJEHHS TeoXIMHYeCKHX [PoBHHIINI
Ha OCHOBE CTPYKTYPHO-TEOXOTMUECKOTD AanajJniza 3eMHOI ~KOpn M 1X
HOCAeAYIOMEero re0XHMUYECKOrO ONUCAnHls Ha NPaRTUKe O0KAa3ajach
HEOCYIIeCTBUMON H3-3a HEeOmpeJle eHHOCTH MHOTHX Te0JOTUYMeCKHX TIpa-
HHUIL, ¥ YMCTO TepPUTOPHAIBHON IPUBASKHM GOJNLIMHHCTBA aHANHUTHYLCKITIX
paninx. lladanateBoM, TpUHATHIM B HacToAlel paboTe, ABHAOCE BhIe/e-
HHEe PersoinoB no TeppUTOPUHATBHOMY MPH3HAKY MPH MaKCHUMAJILHOM MX
apubiamKenny K onpeeennsM CTPYRTYPHO-TE0JIOTHIECKIM e/ JHHIIAM.
Iocaeiiee, ecTecTBeHHO, HE BCErjid BO3MOKHO, HO9TOMY HEKOTOPHIE pe=
THOHH, BRAWYeHHbe B Tadauns, B O0JBMel cTenedu ABJIANTCA TeppH-
TOPHANLHBIMU, YeM CTPYRTYPHO-TEOTOTUTECKMMH XapaKTepUCTHRAMH,

Has cesepnoit wactu Espouw ofmue subopen cocTaBafgauck 1o
Baxruiickomy mury. B HuX BRIKyanuch AanHpie w0 JOKeMOPHACKMM
mopoxam Illsemun, Hopeermn, Mnmaangin, RoXsCckoMy HOIYOCTPOBY
n Hapemunm. YRpauncKHH KPUCTAIIHYECKHII MACCHB YUNTHIBANCA Rak
oTfenbinit peruoH. Permon Habraza oXBaTBIBAJ MeranTHKINIO PO
Bonwmoro Hasrasa, coorsercrsenno meranTuraunnopuii Majgoro Has-
Kasa olucHBalCsH, Kak JSaKaskadpe. Permon ¥ palxa cooTBOTCTBOBA
¥Ypaanekoi exananuatoil cucteMe Bmecre ¢ Tumanmom, B pernon Hazax-
crana praganuch Cenepo-Taubmanbero-Raszaxcrancras, Jlmynrapo-
Banxamckas u 3aiicaucrag ckiaajuyatme cmeremu. lannnie mo Tann-
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Hlaubekoit u [MTaMIpeKoil CRAQGTMATHM CHCTEMAM OTHCLIBAANCDH B PaMRax
pernona Cpeguneit Asmn. B unpepenax Anrae-Castncroit cxianjjuaroil 0d-
JdacTd BuiledAannchk craamguarsie cucreMol Poprnoro Aaras, Kysuenxoro
Anaray u loproit HHlopuu (Anrail) n ckaanggarsie cucremur Tysu n Casu
{Tysa u Canun). Baiikaasexast ropias obiaaers n Euncelickast craagua-
Tasi cucTeMa jansl oraeanao (llpn6airanve w Boerounas Cufnps). Pe-
ruon  Jalaiikadpe BrJgad 3aballkadbCRyl CKJIAUATYI0O CHCTEMY,
peruon [Hansumit Boerox — Monreao-OxoTeryo cRIajmaTyio cucremy
n pernon [Mpamopse — Cuxord-AJNNLCRYI CKIAIATYIO CHCTEMY.

WNndopmanmsa mo reocung&Inuanbipm pernonam sapyberuoit Espoms
pasjeafaacy Mo Teppuropuanbnoil mpunagaexuoctu. o Henrpansaoit
n Bauajmoit Espone (srmouaa I'ILP, UCCP, P, Aservpuio, 'penuio,
Hlseitapuro, Mraauwo, Mpanmio, Henanuo, lopryramuwo u Aurmmo)
cocTapiasmiack, Kpome Toro, obuasn subopra. Beibopru mo 3apylemunm
cTpaniaM A3HIH cocTaBIsgHch 110 TeppuTopuagabnomy npuniuny (Mnzna,
Anonusa, Manaitaus u 1. ji.). Kpome Toro, Mg HEKOTOPHIX THIOB HOPOX
coctapisiack m obcunrThBagack obmas BmOopra mo TuxookeancroMmy
BYJIKAUUGECKOMY HOACY.

B unpepenax Adpury Bhipexsaucs pernonst CesepHoil, 3amaiHoii,
I0ro-3anamgmoir, Hlenrpanvuoit, Boerounoit w isknoit Adgpurn. Orgensuo
onucnBaaca o-B Magarackap. Ha reppuropun CIUA mumensnmnen Hosasa
Auriaug, BrInwuaomas jpesnne Annadaum, naatgopMeHHLii permon
ceBepa IENTPaiblolf yacTH cTpaHel, npuieramomuii k Hanage, ckaanua-
rag cnerema CramueTwX rop u ckaagzaras cucreMa Tuxookeanckux Kop-
mapep (mratei Kanngopuusa u Operon). Ilo I0;knu0it AMepuke n ABerpa-
ANMM B CBASA C OTpannuerHsiM o0BeMoM WHOOPMALMH [0 OTHeTIbHLIM
peruonam obmuHO coctaBasauck obmue Bubopru.



IABA I

PACNPELENEHHE NOPO00BPA3YIOWHX NEMEHTOB
B TOPHbIX NOPOAAX NHTOCPEPDI

Craruveckad TeOXHMIIH, paccMarTpuBaloas pacupejesienne XHMH-
YeCKAX BJAEMEHTOR B Te0JMorHYecKUX oOBERTAX pPARINUHOTO XapaKTepa
i Macmraba, ABAAETCA HEOOXOJHUMOIl OCHOBOIL JITA PA3BUTUS AEHAMTYE-
CROM FeoXHMHI, U3YYdalonleil 3aK0Hbl MUT PAIiyN, KOHIEHTPAUuy U pacce-
SHIA 97EMENTOB B reojornyecknx nponeccax. Crenndura reoXuMuuecKux
NeCIefOBAHNA 3aKIOUACTCH B TOM, YTO TeOXHUMUK B H0JaBJALILeM 001b-
IWHETBE CIIyYaeB JUIeH BO3MO/IOCTH HeloCcpelcTBeHHOTO0 H3VIEHHA
ABJIEHUI MUIDALNYE XMMUYECKUX 3JeMeUTOB (0co0eHHO 3TO OTHOCHTCH
K MUTPAIT B 00JIaCTH BHICOKUX Temieparyp u xasieruu). OGuuHO reo-
XUMIYecKie BLIBOALI, PAaceMaTpuBalomine ANHaMHUKY TeX HIM WHBIX Ieo-
XUMHYECKUX HPOTIECCOR, JEIAIOTCH 1ia OCHOBE CPABIENHA JTAHHLMX 0 cTa-
THYECKOM pacipefeseiiil XUMU4ecKuX 3IeMeHToB B u3yuaeMpix oObex-
rax. B pganemeiinieM 9TH BHBOIL TEOPETHYCCKN OCMBICAMBAITICA HA
PU3NKO-XHIMHICCKOIl OCHOBC M HPOBEPAITCA MyTeM NOCTAHOBKH COOT-
BETCTBYIOULMX JKCIEPHMCHTOR.

Taxum obpasom, nadopMalng o pacnpeesenn XAMAYCCKEX DIieMel-
TOB B IPHPOJHLIX 00BeKTAX, KAK NPABHIO, ABIACTCA HCXOAIMM DYHKTOM
OWKIa ueciefoBanmmil, mgyuiero ot oboliedns gakTnuecKoro Marepuaa,
qepes ero TeOPeTHYeCKOEe OCMBIC/NBAHIE K IPOBEpPKEe BLIABIEHHLIX 3aKO-
HOMepHOCTeH onuTHLM nyTeM. Bee ato mojgepkuBaeT Ooabiioe 3HadeHne
necieoBaugit B obmacTi BeAyWHX npodJeM cTaTHUecKoil TeoXHMII,
pH3BaHHOI pazpaboTaTh FEOXHMUYECKIE MO/ pACTIpe/ e I1el s XIMI-
YecKAX 3.JJeMEHTOB B PaaiuvuHbBIX CTPYRTYPHLIX €IHMHHIAX 3eMHOIl Kopi
I CBA3AHHBIX C HAMU MHHCPAJBHHX MECTOpPO;RICHITAX.

B npammom pasgene, HoCBAIEHHOM pacnpejeleHmio Hopozoobpasy-
OIIX 3JIeMCHTOB B Pa3IMHBIX THHAX TOPHLIX 1OPOJ anToCHepsr, aBTOp
cTapalicA He BEIXOAUTE 3d4 PAMKI CTATAUCCKOU FeOXUMUNT, TIOCKOJBRY aTa-
IN3 IHHAMHTIECKHX B3aKOHOMEPHOCTEIl, VIPABISIONNY MUTpainein sie-
MEeHTOB B IIPOIEcCe IBOJIIOIITH 3eMHOIT KOPH, I KaGRA0T0 XUMWIECKOTO
3JEMEHTA HpejcTaBisger cofoil caMOCTOATENbHOE OBIIIPI0e HCCAeKOBAHNE,
C a1nx nosnuumit B padore paceMaTpuBalTCA 1ML Hanbonee odmue Bo-

48



OPOCH MHTPANUE  HOPORooDPa3yIIMUX  3JeMeHTOB, HelnocpeacTBeino
BHITERAWIUE N3 ocofennocTell uX pacnpeneienna B 0D0JI0UKAX I KPVII-
HbIX CTPYKTYPUBIX ¢UEMOAX autocdhepui. B 3ajauny nacrodueir padoTn
TAK;ke e BXOJIAT PACCMOTPCHHE PeoXuMIuecknx ocodemiocteil orjienn-
HBIX PA3HOBIJIHOCTEl MOPOJL, NOCKOABKY JAA CYIRICHIES 0 TeOXTIMITECRIX
ODPU3HAKAX ODU{HOCTH WJIH Pa3JHuMsd KPYIHBIX CTPVRTYPHBIX eJ1Hn
3eMI0IT Kophl nHaudOoJbiee BHAYCHIE HMEIT JaHULIE, XapanTepudyioune
BECh KOMINICKC PasHOBHAHOCTeH, HpecTaBIAONINY OMNPeeTeHUbl T
DOpoT B Tpereiaax paceMaTpuBaeMoil ¢TPYRTYPHOI eanHnunL.

Onucanme 3ixeMeuTOB BeJeTCsi B HOPAAKEe HX PacrnpocTpameHHOCTH
B Janrocdepe.

1. KINCJIOPO]

rcmopog — raapubiii 3aement anToc@epsl 1 MAHTIH 3eMI — MOReT
pPacCMATPHBRATECA W Kaw Hanbosee XaparTepinil XIMHTECKHT HIeMenT
Hauleil OIaHeThl B 1EeX0M.

B Macmrafax KocMocd UCKIIOTUTELHO NPOYMHEIL aTOM KHCJI0poja
IO pPACIPOCTPAHEHITOCTH 3aHUMAeT TPeThe MecTo (moede Bojopoia M re-
Jaug). G aTo¥ ToUKA ApeHnsA IIaHeTa SeMIA OTHOCWICH K TUIY OREM-TIa-
HET, B KOTOPHIX KHCJA0PO HPPaeT BeAVIIVI0 POilb B CTPOCHUL BeIICCTBA,
CAATAIONIero maaneTy u ocodenio ee pmemnue odosouri. Ecian rumnoresa
O HAJHYUK CYLHIECTBEHHO ;KeJC3HOT0 fjpa 3eMIH CHpaBejyinBa, To IO
PACIPOCTPAHEHHOCTH W B IPEACTEX 3eMIOTO IHapa KUCJ0PoJ CTOUT Ha
BTOPOM MecTe mocae skefdesa. OJHAKO THIOTE3a 0 ;ReJ1e30-HUKeIeBOM
COCTABE AIpa BOOC e/ UIee BpeMsa nojisepraerca peskoi kpurure. P. M. Le-
munmsikas  [49, crp. 20] ormevaer: «B HacrosAnlee BpeMs dKCICPUMEH-
TANBHO NOAYYEHA 3ABUCHMOCTL TJIOTHOCTH FRejle3a oT JlaBJIeHusA, 1alesio
OTBCPTAULAS CHITOTE3Y © MHCTO SRENe3NoM sijpe, — JUIS jkedesa IIpiH
AaBIEHHAX B MIWUMOHL arMochep nodayuena Takaf IMOTHOCTL, KOTOpas
HecosMecTnMa ¢ reofusuueckumu panustywy. 13 pesyawrare, eean pac-
CMaTpUBaTh 0Opaz0BAIMe fA/1Pa JeMIU Kak pesyvibrat $atoBoro nepexoja
CHJIIKATHOTO BEUeCTBA B METHIIHILCKOe COCTUOAHUE B 00MACTH CBEPXBLI-
COKNX JaBJIeHuil, To COCTaR fjpa A0 LKeH OLITh 00166 CAMKRELIM 1 KRICA0-
PO/i B 3TOM CJayyvae 1o pacupocTpPaneHocTH, BoAMORI0, GVIeT 3aiuMaTth
BeJIyIee 110J0kelne B cOCTABe 3eMHOTo Imapa.

T. Bapr [144], jaeranbiio paceMoTpeBIIIH IeOXHMIIO  Kilclopoaa,
MOOJACYHTA], YTO B 0OBCMHBIX HPOIEHTAX KHUCTopoi caaraer 92% uvinbema
autocpepsi. Coraacno T. bapry, Bee npoune aToMbl, Ha 0710 KOTOPLIX
npuxomnTes seero 8% odwvema, 3aHNMaOT cBoOOTHLIE MeCTa, NpejocTa-
BICHHLIC UM B RUCAOPOINOM Raprace, ciaramnies 1atocdepy, a Tak:ke
U Mantoio Jemau. OHaro B JedeTBHTeNbHOCTH 1podaeMa 3HAYUTEIBHO
caosrnec. T'. Bapt npu pacdere MCHoMLI0BaN NOHILIT PAJIIYC KHCI0POLa
(1,40 A). B 1o ke BpeMa XOpomio H3RECTHO, YTO LOJABIAIIA Macca
ATOMOB KHCIOPOIA B 3eMI0IL KOpe MPOUMHO CBA3AHA KODAJEHTHOI ¢BA3LIO
¢ KPeMHUCM B KPeMHe-KUCJT0POJHBX Komiercayx (Si— O onoao 609
ROBAJIEHTIOCTH ¢BA3M), & Tarke ¢ sogopogom w rpyunax OH. Tariwm
00pazoM, HCIOIB30BATH HONMNLIT PAZRYe RHCJI0PO1d ITPU ojcaere oisema,
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3AHHMAEMOT0 ero atoMaMu B 3eMiuoil Kope, caefayer ¢ 60bmIoil ocTopo-
HOCTBHI), TOCKOJBKY KOBaJdenTHunil paxuyc EKmneaopojga pased 0,66 A,
T. . DoJlee WeM B JIBAa PA3A MeHbIIe ero HOoHHOTO paamyca. HoMmmmexcupie
MOHBLI, WPOYHO CBA3aHHKLIE Hpeobiaanaouieil KOBaJAeHTHOIl CBA3LIO, CYyIe-
CTBYIOT U MHTPHPYIOT B IPHPOAHBIX HpPONeccax KaK CaMOCTOATeNbHbIE
YACTIIE, YTO HEHOCPEACTBEHHO BHITEKAET M3 NPHPOIn KOBaXeHTHOI
csasn. B gamsoMm caydae mpaBunpHee TOBOPUTE He 00 aTomMax Miam MOHAX
KHACJ0POAA B OTAENBHOCTH, &4 0 ROHKPeTHLIX KOMINIERCHEIX KHCJIOPO[-
HBIX MOHAX, KOTOPHIC ACHCTBUTEIBHO CJAarainT toaee 90% obGmbeMa seMuol
KOPH W MaHTHH.

Ilpupnmasg Bo BHEMAanme JOMUHHDPYIOMYIO POIb KUCJI0POJA mo Kpail-
Hell Mepe B CTPOEHHUII 3eMHOI Kophl 1l MAaHTHH, a TAKAe TECHYIO CBA3b
¢ RHCIOPOI0OM B COCTABE KHC.I0DPO/IHBIX COeIMHeNNI MoaB/isii0llell 4acTu
0CTAJIbHLIX 3JE€MEATOB, YHEPIHI0 CBABH DIEMENTOB ¢ KUCJI0POIOM claeyer
paccMaTpuBaTh Kak O/MH M3 IJIaBHHX (AKTOPOB, PeryJIUpPYIOIMMX pac-
npejeseHie XNMHYECKUX DJIEMEHTOB B maareTapioMm MacmTabe. C aTol
TOYKI 3peHNA BPAT JM MORKHO PaccMaTPHBATL Ie0XHMHI0 nopo/ivohpasy-
JOMMIX 3JeMeNTOB 3eMHOT0 IIapa B OTPHIBE OT TEOXHMHH KHCIOPOJA.

Ha ocuoBe anaanza oco0enHoCTeH comep:aling KACI0PO/ia B pasiny-
HBIX TUOAX TOPHRIX nopoj semuoi kopu T. Bapr npume:n k 3axkTouennio,
4yTO Ppacnpejenenne KHcJaopoga B 3eMHbIX 000J0YKAX MOJAJepriuBaeT
TePMOAHHAMUYCCKOE PABHOBECHEe If €r0 CcOJep/ianne 3aK0HOMEPHO YBe-
JHYNBAGTCH B HADPABIEHHH NOBEPXHOCTHBRIX 000.109€R miaHeTh JeMid,

Paccmatpubas. poanb gaBieHusa B GOpMUpPOBaHNM 3eMHLIX 000I0TeK,
X. Pambepr [284] Boickasanm mpeimonio;keHne, uTo B I'paBHTAIHOHHOM
none SeMiu MHTPAIMA KHCI0POJAA B OCHOBHOM OIpeeAeTcs JABIeHIeM.
OHn yKazaad Ha BO3MOKIOCTH (BR/RKUMANUA» KPYUHBIX aTOMOB KUCI0POja
u3 TiyOHHHLIX 30H 3eMIOro Wapa B ero Bepxuue obonoukn. Eenn nogod-
HEIIT Tpolece AeIMCTBHTENIBHO MMeeT MecTo, To mpodh.aeMa MeTaJIn3upo-
BAHHOTO AAPA JeMil MOiker ObIThL TeOPeTHYECKH PelleéHa MyTeM pacdera
faBjieHiil, HeoOXoAUMBIX IS Pa3peIBa CBA3eH Medly mopogoobpasy-
IOIMUMHI 3JIeMeATaMI 1 KHCIOPOJoM B cuinkaTax n okucaax. G 9Toil TOUKH
ApennA 3acTy:RUBaeT BHAMaHHA GakT UeTKoil oTpuiaTenbHOII Koppens-
IUH Me;kAY KOJHYCCTBOM aTOMOB KHCJOpPOAA U KOIHUECTBOM CBOOOJIITLIX
aTOMOB ;kelesa, HUKeIfA M KobBaibTa B ;KEIe30-KaMeHlLX MeTeopurax
[256, 257, 328]. ¥V uneanuenmne cofepacaliua MeTaLInueckoi gasu B oTHX
CIYVYdAX KOMICHCHPYETCHA TOJBRO COOTBETCTBEHHLIM YVMEHbIIeHHEM KON~
YecTBaA aTOMOB KHCIOPO/ia.

MNexona n3 oGeymgaemMnix 0cofeHIOCTell TOBE e KIC10PO/a B 3eM-
ML X ()[’]OJIOWHHX, ero Oﬁlll(‘(‘ codep:anyge B nopolax, a Tanik:e OTHOIICHIIE

Y Kt
CYMMAPHOTO COMEeP/RAHNA KATHOHOB K KUCTOPOAY =——, NO-BHJHMOMY,

OnﬁLLl’
B 00meM ciIyTae MOyKeT OBITH MCOOJAB3OBANO JIIA CY:KAeHud o riaybmme

gopuanporarns mopox. B rada. 14 ropine mopoau autoceps pacmomo-
jiéHBl B mopAKe YOBIBAUMA CYMMAPHOTO COjepiadng kiclopoma '

1 l’}f”N daMHble noAYYeH us pesyavmamos nodevema (‘pi’{”tt’.‘ﬂ cocmasda 2Aa8HH.T

muno& 20pubixr noped aumocgepovl (exm, ea. IV).
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Tabauya 14

Pilﬂl!p(‘;l[‘.ﬂ(‘ﬂl‘le KHejaopojga B MarMaTHIeCKHX 1T MOTRMOP(‘)H‘IL‘(‘KI]X
TOPHBIX IMOpOJlax .'lliT()Cd)(‘.pr

: )
2 Hr LSi Ofem
(8]

( N
Topoim DPHH:

onmu “oﬁLu o6l

MarmaTuucckne

1. Rueasie apyansm . . : 494 1 1,02 | 0,79 | 0022
95 DPRHATE 5 & 5 = s s o 8.7 | LO5 | 0,79 | 0,025
Ju JIANUEEL & v v i o 6 s A2 | 107 | 072 10,061
4. I'panogmopnTLl . . . . 479 108 | 0,74 | 0,059
5. KBapuessie JIIOPHUTLI 4731 L1 | 069 [0,08Y
6. Apgesmin . 8 % 46,7 | 114 ] 067 | 0,098
T JUOPRTH & . o & voain o 46,0 [ 117 | 064 (0129
8. GaszalnTh ]‘L‘U(,l[Hl{:]llll.lﬂmlbl[‘ 448 1 1,23 | 059 0182
0. BasalibThl IIATHOPMCHITLIC AN 448 [ 123 [ 059 (0,199
10. DazalbTel OKEAHIMCOCKOrO ana . . . . . . 44,7 | 124 | 059 (0194
{1. Irabbpo . . . . ¢ Rin BE 446 | 124 1 058 [ 0,186
12. BasadbThl Toncn'rnm,m l‘anducmn OCTPOBOB 4406 | 124 ] 0,59 | 0205
13. HyHuTht reocHoranHalbnbie : T 4431 1,25 1 051 [ 0462
14. IepuAoTHTLL IEOCIIIKIIINAILHbIC 4401 1,26 | 052 | 0420
15. DasalnTnl OICJI0OUYHLIC ORCANUICCKNX uupnmm 43,8 1.28 | 0,57 [0.202
16. TlepugoTuT (Cpemuiii) : 437 1 128 | 0,52 | 0,410
17. IlnpoxcenuTo . . . . 437 | 1,28 | 0,59 | 0335
18. JIyEAT (cpemmiii) 430 | 129 | 0,50 | 0,473
19. [lepuaornTsr nlthim]mwmu.m 433 1 130 | 052 IIB‘H
20. JlyanThl maaTdopMeHiLe 429 1 1,32 | 050 | 0476
21 hmmbepaursl . . . . ) T ) s 422 1 1381 030 | 0570
22. JLyHuThl m]vmnnm:'mm.w o e RS 377 | 165 [ 049 [0 480
29 TPAXHTEL & « © 0 = & o a0 471 112 1 0,70 | 0,049
24. MoHOINTH . . o 466 | 1,14 ] 065 | 0039
25. Hedemmonnie cnuml'rhl S 46,3 | 1,15 | 063 [0.048
26. CHeHNThl . . « . . « .« . 5 1,15 | 069 {0,059
Meramopduueckne

27. RpucTajuinieckie ¢jianib . . . 484 1 LOG | 069 0,074
28. THeiicu TR TE 479 | LU [ 073 | 006G
29, AMGDGOIMNTRL = & ¢ - = o« « & & & ¢+ = w0« | 448 123 | 038 |(0192
A0 DRMODNTEL 4 % 505 % 2 8 & wow 7 o5 swie e ar e b 404 10 126 ) 0570225

B rafawnie takake mpubejensl OTHOUWEHIA KOJIHYECTBA KUCJI0POa, CBi-
3annoro B nopogax ¢ kpemuneM (Ogj), a Tak/ke ¢ JReIe30M, Marmmnesm
u raabueM (Uqp), K ofimeMy (cyMMapHOMY) COACPRainio KHCIopoia.

Hag Buano u3 jannmx tada. 14 n puc. 3, MaRCHMabliLM cOTepska-
HHEM RHCIOPOja B airocdepe M cooTBETCTBENIO0 MUONMAJbLHBLIM OTHOIIEC-
mieM 2 R1/045, oTnuuaores sucavie dGdysusinie mopoin (Jnmapur,
puoIuT, ofcuaHann, KBapuesuie mopdupn) u rpannTs. Mudmmaibioe
COAEPIANNE KHCAOPO1a M COOTBETCTBEHHO MAKCHMAJILIIoe OTHOUICHIE

Z]\T

:)GIJJ.

CBORCTBCHHO TOPTOHOANTORMM AyHuTaM Adpurn i wuMOepIIrary,
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rayOuiHoe (HOJKOPOBOE) HMPONCXOYIeNNe KOTOPLIX v O0JbUIMHCTBA
uceaeloBareneil He BHI3LIBaeT comnenns. uTepecua anagorud B pacupe-
JeeHnH Kucaopojaa B rabopo n 6aszaibTax (BREIOUAA [1PEINOTOHRUTEILHO
rayouuuse togenTosbie Oazanbtet Lasaiickux ocrposor). Werawuenune
COCTABAAIOT HIET0THbIE Da3aJbTH OKEAHNYeCKHUX OCTPOBOB. KOTOPHIE MO
cojepiianio Kucaopoda n otnomennio X Kt/0q, DpUMBIEAIOT K rpynmne
VabTpaocHoBHbX mopod. llocaeanue mo xapakrtepy pacnpe/ejsenust Kuc-
JOPOJia YeTRO AeJATCH Ha reOCHHRKINHAIBHYH) (b(ll).\[ﬂ]_lﬂll) H, 1Ho-BH]H-
MoMy, Oogee rayousnyio miargopmennyio Gopmaiio, roTopas OTJIH-
4aeTCA CYOLeCTBEHHO MOHIMAKCHHBIM COjlep;RanieM KHedopoia, obycio-
BJACHNLIM 0D0TameHneM Topo/l 3TOH TPYIbL KeJTe30M, It COOTBCTCTBEHHO
ymenpiienuem otuomenus Me/Fe. Xapawrepuo, uto Meramopdugeckne
NOPOIbL 10 COAEP;RAHNI0 KHCI0PO/I YeTKO PAaclpeJe]dTcds B COOTBeT-
CTBHH ¢ TAYOMHHOCTBI UX dopmuposanus (cdm. Taba. 14). Iipu arosm Bojga
B MeTamopdnueckux ganunax pasnoil rayOMHHOCTH HIpaeT pery.ampy-
0LULYIO POb. JTO, B YACTHOCTI, MOLET ORITH ILTIOCTPHPOBAHO dAHAJOTHeH
B pacnpeeenun KHCI0po/da B IpagiTax 1 KPHCTATINYeCKUX clalnax,
BAJOBLIL XHMHYECKUI COCTaB KOTOPHIX (odee OIH30K K cpeinnM Iopo-
JaM, deM K Kieasim. Cpejart Beiviiix THmoB MeTaMophiueckux mopoji
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rHeilChl 0 0COOEHHOCTAM pacOpefeenua KHCIA0Poaa NPHMBIKAIOT K rpa-
HOJHOpUTAM (10 He K rpamntaM), a aM@uOOJHTE ¢ 9TOI TOYKN Bpenusd
ABJIAIOTCH AHAJOTaMH RONTHHEHTANBLHBIX 1 OKeaHHMYeCKHX TOTeHTOBBIX
6azaabpToB. B cBoro ouepens cpejnnil 9KJIOCAT, MPeACTABIAOMMII HAW-
Oomnee raybuunpie Gammum MeramopduaMa, D0 COAEP:KAMMI0 KIICJI0Poja
OIM30K  YABTPAOCHOBHLIM I[OPOJIAM, CBA3AIHLIM ¢ BepxHeid manTueil.

B c¢BAsn ¢ npoGaemoil poam KueJa0poja Kak pervisTopa TepMojnHa-
MHYECKOTO PaBHOBECHA B 3€MHOI Kope cJejyer Tak:ie HOIUYepPRHYTD
HeyCTOHYNBOCTD OeQHBIX RIICIOPOI0M TIYOMHILIX MATMATIHYECKIIN MHOPOJ
B (MW3MOBEPXHOCTHHEX VuacTRAX Jutocdepni. Kak uasecTHo, Jus arux
Y4aCTKOB THIMYHE HPOIECCHEl HaMeHEHHA NoZ00NBIX MOPOX, MAyINHe
¢ IPMBHOCOM BOJIbI M YIJIERUCJIOTE, B Pe3y.IbTaTe Yero BaJOBOE COAepika-
Hlle RHCIOPOAA MOBLIMIACTCA [0 TePMOJIUHAMIYECKH Heo0X0IHMOro
yposuAa. B rtadua. 15 pacemarpuBaeMoe moloskenne IWLIIOCTPOPYeTCs Ha
mpuMepe IVEUTOB 1 KumOepanros. Caabo ceprnenTHHA3NPOBANNLIN TYHAT
0 CoJepRainio Kuclopona 0amaor Oazaabram. Janeueiiuiee yenieHne
CTeTeNl CePHeHTMHH3AMNN IPHOIIRaer JYUUTL ¢ 3TOIL TOYRH 3PeHHsA
K HOpPoAaM JHOPHTOBOTO psAga. AHajgoruuioe ABIEHIE HMEeT Mecro
B cillyuae KUMOepAHTOB, KOTOPHIE TAK/Ke TepPMOJUHAMUYEC KT HeyCTOHIIBLI
B BePXHUX 30HAX AnTocdeps W, KAK NPaBiiIo, HOABEPTAIOTCS WIITeHCHB-
HOHI ruppatamun i KapHoHaTH3aIlnH.

Tabauya 15

MsMenenne pacnpejicacuing KNeIopojga B AYHHTaX 1 KumdepanTax
B OpoIecee cepHEeHTUHN3AMI I KapbomaTuzannn

) " N nr

ITopojipl Ul‘lGHl’ /0 TR

~ ooy

Hyuur enesruit (¢ 0,5% He0%) . A 43,9 127
Iyunt craabo (‘l’])lteHTI[HnJI[|IOIidlIle (c 3,J 0 “2(]') 14,49 1,23
Jlynnr cepuentunuznposannulit (¢ 6% HyO*) 46,1 1.16
nmbepanT enesmnit € 0,59 H,0) . . . . . . . .. 42,2 1.38
Kumbepant wamenennmii (¢ 9% HoO n 3,50, (10y) 47,2 110

MakcuMaibHbIM cojlep/RaHneM KHCI0poia B JuTocdepe, Kak 1 ciaeqo-
BAJ0 O0/UAATH, OTAHYAIOTCS ocajounsie mopoast (raba. 16). Hammune
CPeAN  OCAOUNHY HOpo o0pasoBaHMil, He COTePRaliNX KUCIOPOR
(yram, 1tedTh u japyrime GUTYMbl), He Hapyllaer odmero pasHOBeCHH, Tak
KaK Y/ACTBITLEC MOJCRYIAPILEe 00BCMBL VIICBOI0OPOMOB, cAaraniux xay-
¢TOOHOMNTLE, HACTOILRO BEIMKIL, 9T0 HCRIOMAIOT BOSMOKHOCTD CYLILECTBO-
BaHIA NOJ00HBIX TOPO/L 34 LpejelarMi oca/ouioil obonouk anrocdepsl.

[ocae morpyssenus rAMHICTHX 0CagKOB B Hoee rayioKkIe 3010 3eM-
HOMH KOPhi MPOMCXOANT JETHIPATALHS OCAIIKOB, CONPOBOMIAIMAasCA YMeHDb=
mneneM odImero coepRanua Kucdopoga B nopojie (esm. pue. 3). 1lpomece
ATOT COLPOBOIIAETCH YaCTHIHLIM BOCCTAOBIOIIEM OKHCHOLO skeaesa
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Tabauya 16

Pacnpejieaenne gEncaopoja B 0cagounbix n caado MetamopdizoBaunbix
POPHBIX ITOPORAX

N K &
TRty @i o il Osi Ofem
O o6 O o6y 9061
I'mnupersie caanunt . . . . . . . .. . 490 102 0 64 0.070
IS 5 & 5 2% 5 5 5 7 5 B oo 49.5 1.00 (.59 0,076
IMeckn n necwamnxn . . . . . . . . . . 1 %) 092 .81 0,004
HapeeTnskn. MpaMops . . . . . . . . . 49,2 1.03 (0,08 0.286

B YCIOBHAX OTHOCHTEIBHO HHAKOTO HaPUHATIBHOTO JIaBIACHUS KACIO0PO/Ld.
Ilpm mepexojie TaAMHNCTHIX OCAKOB B THECHL Kazslaf TOHHA OCALKOB
repgeT (raasunM obpaszom B coctase H,0) oxomo 13 ke wuexopoga. Bo-
npoc 0 PoJdM OKHCHOTO ie1e3a B TPAlCHOPTHPOBKE KUCJOPoOda B IIy-
O1He 30Hbl TEOCHHRINHAIRH HY/RIAeTCH B COEMMAJbHOM KOJITeCTBEHHOM
HCCAE/JOBAHUN CTeTTeHN OKNCIeHNA jRejieda B PasINuyHbIX THIAX 0CAl04-
HbIX GopManuii u MeTaMopOUIecKIX DOPOAAN, IPeACTABIAIINX pPas3iiny-
neie gaunn Meramopduama. Ojguako jannpe, moaydenine B pesynbTaTe
AHAIHTHUECKOTO OIpe/le]eHNA CTeneny OKNCIEHHS jkeJe3d B IMOPOHax,
TpeICTABISIOMUX TayOuiisie 30Hb MeTaMopduamMa, oOMuN0 HYRIATCSA
B MOTPaBRE, YUHTHIBAIOHLCH OKHCIEHHE YACTH ;REJ1e34 B YCIOBHAX IIPH-
HOBEPXHOCTHHIX YYACTROB 3¢MHOH KOPHI.

B npejenax «bazanbrosoiiy 00om0akn autocdepul B yCI0BUAX JlaBie-
nuit 4 —10 kGap B coorsercteun ¢ npaswiaoM Jle Hlareane caenyer ouxn-
JIATh CJABHTA OTHOUIETIHA CYMMBI KAaTHONOB K KICIOPOJY B CTOPONY yBeJu-
HCHNA POJIM KATHOHHOM YaCTH 3a CUET NOBHILIENHA COALPIRAINA RATHOHOB,
HE CBA3AHHLIX B KOMILICKCH ¢ KHCIAOPO,OM I HMEILHX OTHOCHTEIBLHO
MaJIble VIeJAbHble HOoHHble o0beMbl (diee30, Maruuii, Kagbiwil u Ap.).
Tarum oOpaszom, accounaisa MarMaTHYeCKHX 1 MeTaMO pHUIECKUX HOPOJT
¢ npeodaajlanneM TpalnuToOB, TPAHOIHOPUTOB W THEHCOB TPAHOIHOPUTO-
BOI'O COCTABA B 9THX YCJIOBUAX OKayieTCHA HeycToiunBoili u Oyiaer crpe-
MuUThCs K mpeofpazoBanuio B Oouee yerodduspie juis rayOuHnoil 30Hbl
meramopdusma oOpasosanus. llponece aror ocymecrsiasercs TyTeM
BHIHOCA B BepXiue 00ogouku Tutocepnt naudoaee oGoramenHb X KUC10-
POTOM COEHHEHTHT — KPeMHERHCIOPO/HLX KOMILTEKCOB, 00Ja1ai0uinx
OOJBIIMMI YeIbHLIMIH HOHHBIMI 00BeMaMiu.

B pesyabrate atoro mpoiecca TPOMCXOAUT 3aKOHOMEPHAR JecHInKa-
uust GOPATHIX KPEMITe3eMoM 110po, MOMABIIUX B mpeien «0a3alabToBoI
oboaoukn. ormedasmancs pance B. B. Geaoycosmym [12]. [lecnmnnranns
HoA00HOTO PoJia JOMKHA PACCMATPUBATLCA KAR OJIMH U3 BEJVIHX Teo-
XTMITIECKIX TpoleccoB oToit  ofoaourn antochepni, mampasienHbi
K BOCCTAHOBJIEHHIO TePMO/IHHAMITECKOT0 PAaBHOBECHA B pacHpee el
KHCI0PO/ia B TPABHTANMONIIOM TOIC M.

C oroii ;e mo3UIMK 301AJAbHOE ¢Tpoenne Juroc@epsi, BhIPakeHHoe
B ofocobaennn ocajounoii, «rpadutnoiiy 1 «Gasaaprosoib obonouer,
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Ta6auya I7

Pacupejedenne Kneaopojga g oeajgodaoii 000d049ke anrocdepbl HA KOHTHHEHTAX

’; =]
Cpemuee PacipocTpi- I:ﬁ”‘}:ﬁfcr,;:'
coaeprEanne HCHHOCTL HOpojL B .u oT
Hopoas Kilcaopoaa, B OTHOCH- l“’,mcu'”
; Macen
Yo TCALHBIX Yy OBOTOME I
Ocagounble
I N A E 49.5 5.0
IAHHHCTBIE CTaHIBL . . . . . o v v v s 49,0 i
leekn noneewannkn . . . . . . oL .. . HMa 254
lapbonata . . . . . . 49,2 208
DRAMOPHTHL . . . 6,73% 08
CPOHEE - v v o o v e e l 49,5 l 100,0 8(L4
Jpdyaususie
LasaapThl mmargopMesnse . . . . . . . 44.8 H.b
basadbThl reoCHHKANHAJBHEIC . . . . . 448 311
AHTEINAB] o 2 e @il & 5 5 8 6 & 3 3 46.7 413
TAIINTBY v 0w @ 6503 A& 5 5 & 8 5 O & 482 038
Iineaste adysnper. . . . .. oL L L 49,4 21,0
TPEXHTHR, = o e @ 55 5 % % % ¢ 8 47,1 01
DOIHGHITH « o0 v o o 2 el % % & & & 3 & 46 6 0,1
L0 1T 0 (1 O U 46.6 1000 19,6
CpegHee AJA 0Ca09HOI 06OTOTRI Ha
KOHTNHEHTAX 48.9 100.0

* Ilo gauawmy 0. Crwapra (Horn, 223).

BLICTYIAET KAK Pe3yJabTaT dBOJIUKU CYIULECTBEHHO KHCJIOPOAIIOr0 Kap-
Kaca Blemmmx reocdep 3eMIn B HanpaBIeHNH MaKCHMAaJbHOH TepMOAU-
HAMHPYECCKOI yeTOHYHMBOCTH.

B ta6a. 17 u 18 paccuurann cpegnne cojepsKanns KHCIOPOAA JUIA
0CANOUIOIT ¥ «rpaHATnoiy obojaovyer aurtocdepn. XapakTepHo, uto cpeji-
Hee cojlepskanie KHCJI0Poja B MarMaTHYeCKUX MOPO/aX T pamHTHOIN
000 T0UKN COOTBETCTBYET rpaHonopuramM. B To :ke BpemA cpeinee cojep-
JRaHue KICI0POIa B 0CAJOUYHBIX TOPOAX 0cagodnoil 060J109KE aHAJTOTHIHO
onpefeaernoMy AgA KHeaslX addysnsoB, a B 3ddysuBHHX mopojax
aToit 00oa0uEN ono Gauskro amjteantaM. B «basansToBoiy 0Godo0uke cpefi-
Hee Co/epsalne KHCA0PO/ia, YUUTHBAS COCTAB NPEINoJ0KUTeNbHO pac-
HPOCT PANEHNLIX 3]IeCh HOPOJL, JOMKAO NAX0UTLeA B npejeaax 450—46% .
B rayfoknx uwactsax oGonouru, BOAMSM TpaHuilel ¢ BepXHE MaHTHeil,
BEPOATHO VMeHbIieHne oOMero cojiep;kaHud KUCaIopoja B HDOpojax Jo

A44% — anavcnns, CBOHCTBENHOTO JKJOTHTAM.

-
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TabGauya 18
Pacnpeaenenne KNCI0poja B «PPaHNTHO#» 00oaouke antocdepbl

CpenHee PaempocTpa- P‘::[':h’;::ﬁ';"_
— Biemes | st | yopota
* Ll - OT MACChl
“ R ON0JI0YEN
MarmaTnyecrie
I'panutol 48,7 63.7
I'panoanopnTsr - 474 215
HBapuessie JH0pPHTLH - 47,3 29
Jlnopnrh 46,0 1,6
T'afopo 446 9.0
IepugoTHThi . 43.7 | 03
JIVHUTLI . 43.5 | -
CrHeHnTol el 46,5 0.9
Hedeanuonse cinennT . 466 0.1
Cpeanee . . . . . 0. 47.9 1000 n3.4
Meramophuueckne
K pueraannyeckne ¢aaHin 484 | 84 0
Trelicn A, 47.9 b
Keapuurnt 11 mecuaninkin ala 7.0
Mpamo st 492 0.8
AMpudHoanTH 44.8 82
ERENHEE s e e 48.1 100.0 46.6
Cpeanee A «rpannTioiy  GDONOYEKN
TNTOCHENEL o o o s 6 % 2 & = 5 = & 480 100.0

2, KPEMHITIT

Hpemunit — Bropoil 1mo 3naguMoCTH TOCHAe KHCIOPOA XHMHUECKHIT
aJaeMeHT 3eMHOIl Kopoi. Ocolast poab Kpemuus B jaurtocdepe, IOMEMO
BeAyOIero Mecra Io pacupocTpaHeHHOCTH Cpe/il IPOoYNX KaTHOHOB, OIpe-
JledAeTCA Cro TCCHLIM CPOACTBOM K KUCJHOPOAY — TIaBHOMY OJICMEHTY
3eMHOII Koppl M ManTnn Jeman. O6pasysa ¢ KHCI0POIOM HCKIOTHTEILIO
NPOYHEIE M J0CTATOYHO MOOHMILHBIE TETPAd;IPHYCCKUe KOMIIERCH €O 3Ha-
YUTEIBHOH [0Jell KOBAJEHTHOH CBA3W, KpPeMHHil CBA3LIBAeT O0JbIIYIO
yacTh Kucaopopaa aurocdepn. OTHOCHTENABHO BRICOKHI yejabHbIH 00beM
KPEeMHe-KHCIOPOIHBIX KOMILICKCOB SIBJSIETCS OAHNM M3 Beayu(ux gaxto-
POB COBMCCTHON MUTPDAllMM U HepepachpejleJeHnsa KUCI0pojJa U KpeMHus
B Opejeiax 3eMHuol KOPEL M MAHTUH 3eMIH, UT0 HUIpPaeT Ba:kKHYI0 pPoib
B YCTAHOBJIEHUN TePMOJHHAMHYECKOTO PaBHOBECHA B KaTHOH-KHCIOPOT-
1OM KapKace BepxXnux 000J04eK Hallell IJTaHeThl.

Cpefgnee oTHoluenue KpeMuHs K RKHCIAOPo/y B anrtocdepe paBHo
0,58 Bec. %, 4TO HOYTH TOUNO COOTBETCTBYET OTHOUIEHMIO K YACTHIE
Si07 3% Ilapanieanno ¢ yMeHblleHHeM poju KHCJAOPOTA B HAIPABIEHHI
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OT PHIIOBEPXHOCTHLIX YacTell «TpaHuTHOID 000J0YKH K TPaHHIC ¢ Bepx-
teil ManTHell B AuTocdepe yMeHbIIaeTCA U cojepiiaHie KPeMHus, T0CTH-
rag MIHAMYMa B yJIBTPaoCHOBHLIX NMOPOjaX MaHTUI.

MATMATHYECKHUE ITOPO,1blL

PacemarpnBasa mopo/n iy HUT-HEPUJIOTATOBOH TPYHOIOLL B KAYECTBE
npejcraBuTeneil Bepxaux ropusontos mamruu (rabua. 19) 1, Momno cuam-
TATh, UTO HTH TOPM3OHTHI cojep:mar nopsiaka 18 -20% kpemuuA B 3aBU-
CHMOCTH OT CTCIICHH BHIHOCA KPEMHUA B COCTABE KUCIBIX BHILTABOK U pac-
TBOPOB B 3eMHYI0 RKOpY.

Ecnn npenmonosienne, TpakTyomee JYHATE If TEPATOTATH KAK 0CTa-
TOUNbIe IOCJAe BLIUIABKN MOPOMIE Bepxiero ropusonra mantuu [26, 28],
OKa;ReTeA COPAaBEINBHIM, TO B IpejlesiaX ray0OKHX TOPH30HTOB MAHTHH
ciae/lyeT osrugars foxee BoicoKoe COJepsRAHNe KPeMIusa, BeIHYHHA KOTO-
poro ImoKa OCTaeTcs HpodJaeMaTHUHOIL.

B 6am3moBepXHOCTHEIX yuacTKAX 3eMHOM KOpPhl VJIBTPAOCHOBHBIE HO-
POjIbl, KAK OTMEYaloch, TEPMOIMHAMUYECKH HeYCTOHYMBH T TIO/IBE PHLeHE
UITeHCHBHOMY 3aMEMEHNI0, 1jYI[eMy ¢ IPUBHOCOM BOJLL U YTJ€KHCIOTH.
Boipinmerso ueeaeqoBaTeleil CKIOHAETCS B I0JIb3Y aBTOMETACOMATHIE-
CKOTO XapaKTepa mogo0HOro 3aMemeHus, OOHAKO IIA IMOJTYYeHUs IIpej-
crapjienus 00 MCTHHHOM COCTABe VILTPAOCHOBHHBIX IOPOJ, COOTBETCTBY-
OIUM TayOHHHEBIM YCIOBUAM WX KPHUCTAJIIM3ANMH, HeoGX0 UM Hepecyer
agamaTHYeckux gaHanx. [lpu srom mermoUaoTes yriaeKueaoTa 0 3HAUH-
TeIbHAA TacTh BoJsl, 00yciaoBiIeHHAS SBIEHHAMHI CepPHeHTHHN3ATINH.
ITono6uetit nepecuer 8 Taba. 19 n psane mocaeayomux tabamiy IponsBe-
et A raoGaJbHBIX OUEHOK HapaMeTpoB paclpeleleHHs 1eMeHTOB
H YVJIBTPAOCHOBHBIX Hopojax. PermonalpHEle OIEHKHW, KaK [1PaBHIO,
narores 0e3 nepecuera, HpeIcTaBIAA MCTHHHOE pacmpejesienne cooTBeT-
CTBYIOIIMX 3JIeMEHTOB B yILTpafasannbrax B OJIM3TOBEPXHOCTHLIX y9acT-
KaX «TpaHOTHOro» CJI0# (CHABHO CePIeHTHHU3NPOBAHHBIE PA3HOCTH A3
nojicueTa MCKJIIYATNCH).

Wnrepeciia aHaJoTHsl Mo CoAep/Rallii0 KPeMUNS Me:RIY [epPHA0TH-
TAMU M TMUKPUTAMH, KOTOPLIe ¢ 3TOH TOYKN 3pelus MOTYT paccMaTpH-
BATHCH Kak runaduccanbHble anamgoru nepugoturos. Heckoabko ocoOna-
KOM B Tpynue y.ibTpafaduToB CTOAT NHPOKCEHUTH, TPHOJIU/KAIOIIHeCH
10 coZep;KaHli0 KpeMnna K nopojaMm raddopo-dasaibToBoll cepum.

V' B amoiti w nocaedyrougux mabauyar ccbARy Ha aumepamypy npueedens 6 cay-

NART, eCal Ga8 EHNUCACHUR OYeNOE napaMempoé pacnpedeaenus GuAN UCHOABIOEAHB
odun-dea wemownura. Ilpu suvucaenuw oyenor nowmu dag ecer munos nopod uUcnoab=
aoeaaucs dannve I'. Bawunemona [329]. Buwéopxu no meppumopuu CCCP cocmasas-
AlUCH HA OCHOGE GOABUO20 KOAUNCCINEA HYPHAALHWT cMameil, onyfaurosa Hur cHopHu-
k06 anaausos |73, 84, 109|u mamepuaaos aemopa. Jaa rapakmepucmuru sapybexcrol
MeppuUmopul. Henoabaosaiuch copruku anaawsoe, cocmasaennwe das Hoavewoti Ha-
podnoit PeenyGavwn [175. 289, 275]. @uuaanovu 241, 241a). Maaaiiaun [137],
Agpunu [156, 178, 181, 207 o-ea Madacackap [154], Kawadu [251] i Ascmpaann
[237], a makxce woroepadun u KypHAILNWE CIRAMBU. NePENUCAPIHNE & CRUCKEe 1Ue=
pamypu.
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Tabauwyn [9
Kpemunii B yITPAOCHORHBIX MOPOTAX

TOpOinl, perionb = o . 1 - NeTodnmne
(B cKODKAX 00beM BBIGOPEI) *, 7 B ) 4 E HHGOPMannn

JlynuTnt
Cpeanee no 18 pornouam 3eMIOr0

mapa (18)* . . B B = 04| 084005 | -
To #ace, mepecdeT Ha 1OPO; n. (& us,u ’

BOALI . . : e % 19,3 098005 - —

Cpeanee 1o 8 n. 1'11(130;)\11-11111.1\1 pu-
rnonaM. llepecuer na nopoay ©
0,5% Boasr (8) . . . . . . . 188 (095|005 - =

Cpepiee 10 9 TeOCHHKIEHASLHEIM
pernonam. llepecuer na Hopoiy

¢ 0,5% Bognl (9) . . . . . . .| 196 099005 —
CCCP, ¥paxn (26) - s & ® m 1725 102{0061 003 (—110
CCCP, wr Cubupn ( a) N 188 [ 1.20006| 064 {5 LI lllnu_\'t'

[79

I0skuan Adpura (21) . . . . . . 16,7 0521004 —
Cepepyas AMepuka, o0mas  Bhbl-

Gopra {(18) . . . « . . . . . . 180 [120]007] — —
HepugoTnTs
Cpejguee 1mo 28 periosaM 3¢MHOr0

mapa (28)** . . . . . . . . .|196=x04 115006 o1 |—032
To e, @mepecuer Ha  IOPOLY

¢ 0,0% Boant . . . A 20,0 1,21 ] 0,06 - =
Erpoma, obman m.mupi... ('f.) L 192 1098|005 — =
CCCP, ¥ paa (26) . i = w 18.8 1,22 0.06 = = _
CCCP, wr Cubnpn (.j')) AN 189 075|004 002 [ 029 B. Imnye

179

Adpura, obmas Bebopra (20) . . 20,1 1751009 — —
CepepHasg Amepuka, o00mas Bbi-

Gopra (20) . . . . . . . . .. 19.0 116006 — =
IInpoxcennTs

Cpeauee 1o 35 permonam  seMio-
ro mwapa (35)*** . . . . . . .[227+05] 151[0,07] 027 |03l

* CCCP (¥paa, wor Cobupn, [Ipudafikaise, o-s Caxamud, Cudupeias nmatdopma),
Ouunawma, HTHP, Aurana, Wiseitnapna, o-p Kinp, Teinned, Osuan Adpua, HeHTpanabnasd
A¢pura, ocrpopa Majarackap it Pewnson, CIOA, Ranata, Hewtpaanuan 1 Kvkuan Amepnea,
Apcrpajguna, Hosan 3eaanguda. Beero 93 anaausa.

* CUCP (Koapernit n-on, Pyeckad ndatdopma, Vipanscrkinll spoerasamdecknit mac-
cup, Kapkaa, Vpaj, or Cudupy, Boctounan Cudups 1 Ipudaitkaave), Hsewist, OuHIAHTIT,
IIHP, TAP, lseluapuda, Iltaana, [lopryramsa, Anrawin, o-8 Ruaop, W, Maspara s,
Banaauasd Adpuka, Konro (Knuuwaca), BoeroyHan Adpuka, Omnan Adpnsa, CIDA (Hownan
AHrans, CRAMICTHE ropol, Kamndopuisa i Operon), Kanama, Kminas AMepira, ApBeTpamins.
Beero 196 anannaos.

*%* CCCP (Koabckuit 11-0B, Pyeccraa naardopma, VepaWHCENE EpHCTATIMecKlil  mac-
cun, KaBras, Baraprasne, \pn:[ wor CuGupy, Cperuas Az, Topaeilt AaTail, Cuonpera<
lIJIaT@U[)Mﬂ‘ H[‘IIMU;IM‘] lIHP. r'ap, ftumnnﬂ;.lmr, Hopeersn, Hranms, Huoans, Manatiaus,
MaBpuranns, Janaduad Adpuka, Kouro (KiuHwaca), KRawapckue o-wa, Kokusan Adpuxa,
0wnan Pomeans, o-p Majgarackap, CIIA (Hosast Aurind, [TCHCIIBBAHNA, CKATICTHI® Toppl,
Moutawa, RKaaugopuus), WKanama, Upenaawann, Ascrpaaws, Hosag 3eaawuri, o-8 Hopas
Ranenonun. Beero 294 adajuaa.
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I podoawcenue maba. 19

[opolsl, pernoxb . = ) HeroyHui
16K ¢ = . ¥ 95 = 1 A E I
(B crOOEAX OHBLEM BRIGODKU) wadopaatn

CCCP, reocnHRANHANBHBIC POTIOiDE
A3MaTCKON  yactn, o0NlaH  BbI-

fopra (26) . s ow s s s [RL9E06] AT 007 =
CCCP, Vpan ()8) s 5 . 219 1751008 ——U"’ —{1.21
Aqum..:. I_[(‘}IT[).IJH:IIE!H 1 fU.—thH
obas erfopra (20) . . . . . . i) 155007 —
O- Magarackap (23) . . . . . . 924 243|010 (-—-078] 0811 [154]. ll%ﬂ
[207

Cerepuan  AMepnia, ofmas — Bbl-

Gopra (21) . . oo e b v o« o s 23,0 | 211]0,09] —082[ 0861
I{lmﬁvprmfrhl

Cpejanee no 16 paiionay **** | 16,1006 1,19]007 [ — —
To e, nepecuer wHa uupo;\

¢ 0,5% Boaw (Ohes COz) . . . . 1835 [130]007[ — =
Kmuan Adpnra (59) . . . . . . 17,2 | 256|045 001 062 [207]
To e, Depecuet  fa  HOPOLY

¢ 0,59% Boabl (Hes CO2) . . . . 195 [291(015] — =
MuxpnTel

Cpenuee 10 12 paiionam (12) ****F 1060841341007 —

*rxx CCCP (weeth palionon Cudupi), ITaana, Huaodeands, Wwmad Adpusa  (deTbipe
paiiona), IMedTpaannaa Appuka, Boctounan Adpnga (Clsa paiiona). Beero 421 auamama,

FkkkE CCCP (Kapemmda, o-g Hosan 3emas), Ponaaanusa, TIOP,  Awraun, Boerounan
Appuka, 0ro-Zanajimag Adpunka, HenrpaidbdHag Adpnka, Omnan Adpnka, CHIA (Hewaaa),
Kanafta, Tapalickue o-pa_ 0-B Tanri. Beern 31 anafit.

Il pusenanue. ToMHOCTH Cpefiero apudMeridgeckoro (X) agech 1B CICTYIOMUX  Tafiins
OTIEHCHA ¢ BCPOATHOCTRLIO (0,95,

Ob6oramenune mocae{HHX KPeMHHEM 110 CPABHEINNO ¢ JIVHHTAMU COCTa-
Baser okoyo 30% (rada. 20, 21). Hpu arom na obmem gone cpaBHuTe b0
BHIJIEP:KATHLIX CPeJIHAX COMep:Ratuil Kpemiusa B raboponjax pasauuiingx
PETHOHOB CYIECTREHHO HOHWRETHBM COALPHRARNEM KPEMIIA OTIBYAI0TCH
radopo oKeaHHYeCKHN OCTPOBOB, HHTPY3HHM KOTOPBIX B MIIHUMAILHOI
cTellen MCOMLTAML Ha cefe BAnAINE (TPafliTIoOro» c10s JTaTochepn.
K oroit e Gegnoil KpemumeM rpymne nmpuMbiraior radtpouin rabopo-
IepMIOTHTOBOLO TI0ACa ¥ pasia, uTo MOT4e PRIBACT H3BECTHY 0 TeOXHMNYe-
CEYI0 cneinduiy aToll TpOBHHIMU, TPOSBICHIVIO, KAk Oy1eT HoRagaio
HIZKE, TAK/Ke B pacripejiejenun psjia JAPpYyrux nerporeninx 31eMeHTos.
C.*lt‘,'I:\v'(.‘T OTMETHTh }JE:II.iill().'lllél‘ﬂl()('-Tb (‘pE','[HE‘[‘() pk‘['l.l()HB.."I[:l[()l‘(’) 1{03(1)(1)“—
IHeHTa BapHalum cojep:Ranmil KPeMiulid B UHTPY3HBHLIX OCHOBHLIX
u yapTpaocuoBupx mopojax (V.. = 0,06) » mpeienax semuoro mapa.

CpasnuBasi pacmpe/ieieHisl KPOMHUA B UHTPYAUBHBIX 1 ogdyausinx
OCHOBHLIX TIOPOJIax, HeoOX0AuMO IOJYePKHYTh 0TCYTCTBUE ¢VILecTBeH-
HOTO pa3juulifd B 3TOM OTHOMIEHUH Mek1y radipo, KOHTHHEHTAJILHBIMIT
DazaabLTaMI M TOJERTOBLIMM DazadbTaMu okeadueckoil dopyammn. B 1o
JHE BPEMS OKeaHyeckne miedouiinie 0azaJAbThl BRUIETSIOTCS. N3 OToil

,
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To6auya 20
' Rpemunii 8 radbpo

TIopojibl, pernoHb == ik & v HeTovHnk
(B CKOOKAX OOBEM BHIOODKIT) %, Yo : A E urdopMamn

Cpejinee 110 45 KOHTHHEHTAILUBIM
perionam  3eMioro mapa  (43) *

| AN
1<
o
I+

1441005 007 | 0.10

Espona

CCCP, Roanermii m-on n Kapeans

ERO g e o © s o s B o o 284 [har NS = —
CCCP, Kamkas u 3axankaspe (20) 227 1341006 — —
TOP (20) . - . . . . . . « v « . 23,0 1331006 — —
Espona, Lenrpaasnas n 3amaHan,

obmas neinopka (37) . . . . . 23,3 120005 002 | —0.88

Asun

CCCP, reocHHRINHaApHbC Perio-

L, 0butasn BEbOpKa (74) . . . . [221 =% 04] 186|008 —0,47| —0,63
CECP, ¥pax (B5) . & <« & o « ; 20,0 | 1,800,099 —0,08{ —0.88
Adpuka
Ofgan Bubopka (44) . . . . . . . 229 1LA8 | 005 [ —0.12] —0 54
10muan Adpura (35) . . . . . . 229 (098|004 — — [207]
O-u Majarackap (38) . . . . . . 293 | 1L,19|005| — — | [154], [238].

[207]
Oxeanwyeckne paiionbt

O-na Mupmiickoro, Tuxoro u At-
JanTHIeCKOro  oreanon  ([0) ** 2 4 0,58 [ 0,03 - o

Cepepuas AMepunra

CITA, ofman BuGopra (61) 233 183|008 033 | 0.37
CIHA, Hosan Anrans (20) . . . 224 1LAT 00T = =
CIMA, jpesnne Ammamaun (20) . . 298 134(006| — —
Kaunana (34) . g o 23 4 136006 046 | 005
Kanajga, anoproantoBoe rabopo

@) 46 b oo 5 5 a | L [OEslOGs] — [ =

* CeCr (Roawernit n-os v Kapenma, Vepaudcknft Kpnetananygeckuil maccns, Haskaa
1 3akasKasne, Vpad, Kasaxeran, Amraf, Cpednaa Asua, Jadafikanve, Cuouperasn maatdopma,
ITpnvopoe), [THP, TOAP, @uananang, dpapuua, Hranna, Wsefinapna, Awranag, Manafisna,
KHP, Mappurannn, Maan u BepxHan Boawta, UsiHew, Toro n Jaromes, Leper ChoHoBo#
Koern, Kowro (Knnmaca), Tausauns, Awnroga, IOmuaa Popeansn, IOro-ganaanan Adpuka,
IOk Adpuka, o-p Manarackap, CHIA (Gpeptie Aunaaayn, Migurvad, Muanecora, CRammerae
roper, Raandgopim: n Operow, Hew-Mekenko, Anfcka), Ranaga, Tpendanans, HeHTpagabhan
AMepnhkia, Aserpaiand, Hopad 3eaanmma, AHrapkTigia. Beero 762 aunannaa,

#5 Ocrposal Peionpon, Kepreaen, RKomopesne, Papafcrne, Kanapesne,

hn



Tab6auya 21

Kpemunii 8 azaabrax

T1opoibl, Pernotel = i ; Herounns
(B CKOOKaxX OGBeM BBIGOPIIL) & ? iirho paa e

IlaardopMennble HA3AIBTHI

Cpeanee 1o 23 maAaTGOPMCTHBIM
permoHaM seMHOro mapa (24) * [ 23004084004 020 | 0.54

Banmuiicknii muT, jauadaznr (25) 227 1064003 —
CCCP, tpamnel 1 Gasaanter G-

Ouperoil maatgopme (140) . . . 228 10661003 073 | —U46
Adpura, ofimas Beiopra (4t) . . 228 (074003 — -
O-8 Magarackap (35) 5 7 1,07 10,00 [ —0, 107 0
Ba3aabTel FCOCHHEINHAIBHBIX

PETHOHOB

Cpeamee mo 25 reoCHRINHATILHLIM

permoHaM 3¢MHOTO mapa (25) ** | 230 4+ 03[ 071 [ 003 | 041 w19
CCCP, Kasrasz i 3akapraspe (26) el 1131005 — —

KontunenialpHAA OJUBITH-HA3A1-
Togas Qopmamnsa (276) . . . . . 2924 103005 — = B. A, hy-
Tonng [63]

LasaJanThl aHIe3nTosoil  ¢opsanr

1351215 I aaa 092(004| — - To e
fAmoEnma (40) . . . . . . . . 234 088 004 001 | —04G
CIUIA, obmas subopsa (136) 235 Atloog] o1 | —o2s8

Oreannueckne 0asaabpThl

Cpeanee mo 30 octpopam Tixoro,
Huiickoro 1t ATJaHTR™eCROro
oxeanos (30)

B B 219 ORI 00F ] — —
Toaentosbie 6asadnTei, lapaiicikie

octpoBa (116) G 4 v 230 |070[003] — —
Il enounbie OIUBIHOBLE 0A3aJbTHI,

lasaiickue octposa (33) . . . . R OR8004]1 — —-
O-p Pewnsor (40) . . . . . . . . 29 1 06210031 —
Toneuroppie  HA33ALTH  OkpaHITge-

croll gopmammu (110) . . . . . 23.0) 0621003 — — B. A Ky-

ToqnH [63]

eaodnpie OMUBHHOBLIC 0azajanrh

OReAHMUECROI  dopmanim  (118) 214 Li2|oos] — — To e
O-sa Byrengpiia (20) o . 21,7 0621003 —

Jlro  Arigapntmueckoro i Tnxoro
OKeamon (36) . . . . . . . . . . 23,0 074)003] — —

* CCCP (Roaperitit 1-08, Kapeus, YEpampemnd gpoeraimec il Macein,  Cudnpeiad
unardopma), @uuaaniud, Hisensa, Hoprernd, ues:, Maspieranng, Maan.  Cederas, Huorep,
Bepxnaa Boawra, Teunes, lleatpanbuaa Adpuka, KOro-3ainctian Adparsa, stan Adpisa,
o-B Majarackap, Radafa, CPeHIanamm ., AHTapRIGTL, ABCTRAIH (Bamainig Auerpannd.,  Bik-
TOpHA). Beero 445 aHaauzown.

*# CCCP (RpeiM, Raskas. 3axaskasve, Vpam, Cpeansd Asua, 3ataiicane, [Tpasvopne,
0-B Caxaams, JlaapHiti Bocrok, Kamuarsa), ITHP, TJIP. Auraua, fleaann, Boerog o KOro-
Boctok KHP, Hunonua, Madaltans, Hudonesns, CIIA (Kaundopiis, Operon, A.oici g, Cidtn-
padop, Roaymina, Yuan. Beero 360 agaanaon.




Kpemunii B

AMOPHTAX 1T AHAE3NTAX

T!Hﬁ.mqu 22

Topoin. Pernoas = . Heroundnk
(R CKOGKAX OABEM BBIGODKIL) Xy o o L A I undopmatn
Junopurhbl
Cpeanee mo 41 purnnu\' 3EMHOIO
nrapa (41)* . = = 2.2+ 0401261005 126 | —U6l
Eppona, HEHTJ;aTbuaH i ddna'l—
Haf, odmas mwhopka (24) . . . 26,2 152 {006 — =
CCCP, reocHurmIHAILHEIE PCTIORDI
asmaTckoil wacTn, ofjuas BeOOp-
ka (55) . 204+ 050 1,91 [008] 004 | —0.78
CCCP, BO(‘T(J"JHU(" Qdﬁﬂul\ﬂull.l‘ ( ,) 251 1631006 — - 1. Cro-
Muop 1
P. M. Po-
MaHo B
O-u Maparackap (22) 25.6 1831007 — — (14l [238],
[2ml
CHIA, ofwas sefopra {34) 26.9 1721006 036 | 007
A HjIe3UTDLI
Cpeasee 1m0 54 KOHTHHEHTAJBLHLIM
1 CY")KOHTHHUHTRHBHMM perno- .
HaM 3eMHOro mapa (54) ** 276+ 03[ 1201004 060 [ 034
Espona
CCCP, Kaeras (27) . . . C . 282 (091|003 — —
Enpona, IlemTpansmas u J3anaj-
nasg, obmas pwbopra (25) 212 1310041 05 0,20
I'penna (20) . . : 283 2171008 — —~
Hramm (20) . . . . . . 27.0 1891007 — =
Aana
CCCP, reocnmHRIpajIbHBE permo-
Hel, ofman Bebopra (30) . 27604 [ 1,00 [ 004 [ 060 1 034
CCCP, Menrtpaaennit HaszaxcTan
(51) . N 26,8 206008 — -
(CLP ﬂpmmp],f‘ ‘>H) = e &2 278 163006 — ==
Tuxooxeanc K BYIKAHITICCKIIN
nose, ofiman nudOpra (B1) *** 21 LG5 0,06] 0,02 |—0.87

* CCCP (Roawckuft n-op, Yepandckuf wpuctaanmdeckuil macens, Kaskag 1 3akags-
wazbe, Vpan, Aaraii, KasaxcraH, Cpeidnsg AsuA, Tysa u Boctounble Canuel, 3adafiwanbe,
Cufupewas nnatpopma, HaavAuiht Bocerok, Ilpnmopne), @uuaawama, [MHP, CPP, HPE,
Agncrpnpe, Hleefinapus, ®dpanunua, Hranna, TTopryrannd, AWranda, Hueana, Maaaitana, Maspu-
Taand, Beper Crogosoit Roern, Madn, (euernn I'ruaen, Ohwaae Poesun, 0mBan Adpura,
0-8 Manarackap, CINA (CKaJIICTBIC TOPH, I{.mndummm)_ Kanajla, Merenxa, IledHrpaisnrag
Amepuka, o-B Mapmnevka, HsHaa Amepuka, ABcTpaaud, Hopag Sedadling, AHTAPKTHIA.
Beero 678 anannzos.

** CCCP (Hpwv, Hapkaz, 3araBraske, CpeiHsa Aawna, [lenrpanbupit  Kasaxcran,
Jafaliranwe, IMpumopwe, KRamuarka n Komasjiopckne o-a, HKypnaktkmne o-pa), ITHP. BHP,
IJIP, HCCP, duaaaunus, Wesenus, Dpawnivs, Mranna, Tpenpd, Uenannda, Avrawd, Hedan-
aust,  Typung, Maaaitama, Huoouwg, Owauonnps,  Hagodeann, APE, Manpnrannd, Maju,
Cederan, bBeper Chodopoit Roeru, endes, Tansapnda, MosaMmbuk, o-g Majarackap, CHILA
(Cranuerne vopwi, Hesada, Barndgopann o Operow, Bawmnerod, Apusona, Hblo-Mekcnka,
Modrata, Agfcka), Dpennadinn, Kasaja, Mexcuga, llenrpagnnad Amepusa, o-8 Mapri-
KA, IKBAT0P, ApredtuHa, Yuau, Apcrpanna, IHoBaa 3eliaHOwid, Awrapryiia. Beero Bog

AHAINNBO.

#x% CCOP (KRamuaTka, Kypianesie o-na,

Dutunnniet, Manafizira, TTHIOHesH.

Hpmyophe,

HRomanjopekue ocrposa),

Auonns,

hi



I podoaxcenue maba. 22

Topoam, pernoxs = : . . HeTouHITH
(B cKOOKAX o0beM BRIGODIN) x o = ¥ A4 E nugopyanmmig
Hnmomrm (30) . . . . . . . . .. 27.9 (72foo6] 015 {—069
Maanaitaims (20) . . . . . . . .. 25.1 1,241 0,05 — — [131]
Maromesua (2} 2 = < & ¢ v 3 5 - 280 123710081 0.4 | —098
Adpura
Sanaanan Adpuga, obman nubop-
e R 236 09410041 — — [156]
O-p Magarackap (20) . . . . . . 242 139|006 — — | [154]. [238].
(2071
CeBepnan AMepuka
CIHIA, CrammeTiie voput (30) . . . 280 11,801 006 ]—021 |—0.84
CIIA, Kamdopunsa (25) . . . . . 98,7 1,36 10,05 0.73 ] 006
IlenTpaapnas Amepnka
Obmasn sebopra (22) - S 28,3 16310061 0AG [—043
O-n Maprmaunka (27) - . . . . . . 287 500,02 017 {—0,90
AneTpainsn
Hopas 3eaammsa (20) . . . . . . 271 1241005 - —
OxeaHn4ecKne paiioHbl
(-sa Hamuiickoro m Tuxoro okea-
Hop (Me0YHLIe cepim) (25) **** 240 10711003 — —

##£% Oerpown; PeoHbon, Kepremew, Komopekne, Hoccemon, Byrensian, @ulxn, Tasaiin,
Mayi, Hyry-Xusa, ITUTEapH.

PPYIIBL OCHOBHBIX TIOPOJ CYULCCTBEHHO OoJsiee HUBRUM  cojepskagieM
KpeMuusa. Anajorns ¢ oTHOoCHTeNLHO OeflibME KpeMmimeM rabdpougamn
OREaHNYEeCKNY 0CTPOBOB B JJaUHOM ¢Jydae JI0BOJIbHO 1podhaeMaTHyHa H3-3a
Pas3IHIHON PO.II MIEJOUALIX METATI0B B CPABHUBACMLIX FPYyINAX HOPOji.

C ydeToM KOJMYECTBENHBIX COOTHOMIEHNWH Medly OazalnbTaMu coiep-
manme 23% MOMKET NPeICTABAATL PEANbIoe COeP/ianie KPeMHus s
DazanbToBRX mopojy Jutocdepn. B To ke BpemMs Haduume WHTPY3Uil
rabdpo sABHO TayOunporo npoucxoskjaenusa (Y pa’l, HeKOTOpLe oKeanHde-
CKHe 0CTpoBa), a TaKyke IeJouiinlX Ha3abTOB, CYIIECTReAHo 00e/IHeHILIX
kpemumenm (21,0—21,4% Si), nosBoager ¢y UTe 0 BO3MO/RHOCTH HEKOTO-
POTO CHUMKCHHMA COAEP/EAHNA KpeMHHA B IOpPOoM3BO;iibix  0azaawroBoil
marMmel (1o 21%) mo mampaBaennio K TPaHHIEe ¢ MaHTHell.

Jmopurn no cpasHennio ¢ rad0po orauyatores 14%-usiy oTHoOCHTE b~
HBIM HAKOIUIEHHeM KPeMHUA; 0un HecKonbko foee OCHOBHEIC, 4eM afjie-
surnr (tadm, 22). Bosee Ruedniif xaparrtep nociefnux o0yCJoBJIeH TeM,
YO AHASINTOBHE Cepun JAaB 0OLYHO BKIOUAKT dPOy3mBHBIE analoru
KaK JAHOPHTOB, TAK U KBAPIEBbIX IHOPHTOB, KOTOPBIE IO CPABHEHUK
¢ raddpo xaparrepusyores 19" -HM HaRONIENTEM KpPeMiMs.



Tabauya 23
KpeMunii B PpaHOIHOPNTAX B KBAPIEBHIX JHOPATAX

Hopojasr, pernons - . Herournk
(B v::oﬁx}:; Dt')'bggf ab%uuh‘u) x, T S 1 A E | ungopmarcr
I'panonunoepnrnt
Cpepmee mo 30 peritoHaM  3¢MHOLO
mapa (30)* . . . . . . . .. o305 04] 1.20 004 | —0,16] —0,66
Espona
OnEasmma (25) - . . . . . ... 30,1 1,201 004 — — | [241] [241a]
CCCP, Kasxaa (58) I 1.7 1601005 — — | A. M. Jle-
MIH 1T
A. A. Cur-
Hun [48]
Asna
CCCP, reoCHHRIIHAJIBHEE PerIo-
ne, ofmag puGopka (91) . . . L[ 302%02)1,2010,04 —0.27 0.71
CCCP, lasaxcra:m (25) . . . . . . 30,1 LAS 1005 | — —
CCCP, Vpaa (30) . . . . .. .. 303 |210|007] — —
CCCP, Cpenmaa Asna (23) . . . . 30,6 |1,03]1003] — -
CCCP, 3a6aiikamse (65) . . . . .| 306 |128|004| — | —
Adpnka
Bananmas Adpnra, obmast BeIGOD-
N8 BTN = o e s v w0 e o w m w 30,0 1,26 004 — — [156]
Cerepuasa AmMepnra
CHIA, Apmsoma (29) . . . . . . . 30,5 | LAL|005] —0.66] —0,52
CIIMA, Ramudopuns (34) . . . . . 304 (1311004 — —
Kpapiessie JHOPHTH I TOHATNTEI
Cpeamee 1o 25 pernomaM 3eMHOrO
mapa (25)** . . . . . .. . 12552 05[130])005—0234] 0,88
CCCP, Vpax (39) . . . . . . . . 27,2 (1,960,077 —=0,17| —055
CCCP, Boctouioe Jataiikaipe (46) 280 [t02(004] — — | 0. H. Cuo-
MIO] ¥
P. M. Po-
MaHOBa

* CCCP (VipanHermt gpneraaimdecknit macens, RaBkan, 3akankaabe, Vpaa, Cpelasasd
Anna, Kaaaxeran, Aataift, Tysa u Docrounsie Canusl, Jabafikanwve, [lanpnuii Bocrtor, IIpn-
smopse, Yykorsa), dunnaaana, P, Aurana, Maaafiam, Huoosua, Beper Caounosolt Koeru,
Maspuranna, Mann, Bepxusa BoasTa, Cemerasa, Hurep, T'snEes 1 Iaromes, BoctouHas
Adpura, o-8 Magarackap, CIHIA (Kaampdopana, Apmsona, CrarmeTee ropel), Kanafa. Beero
523 apajauaa.

** CCCP (Koasckuil n-op, Yepauacknit kprnctanandecknit maccup, Rapkas 1 34AKABKARLE,
Ypaa, Cpeasan Azua, Kasaxcrad, Aartai, Tysa, Bocroynsie Canaupl, 3afaftkaave, Cubupcras
naarpopma, IHpuyopse, Yyrorra), @uaaanud, HHHP, Aavamg, @padgnd, Magaiamt, Hioo His,
Renna, Maan, Hurep, Beper Caonosolt Kocrn, CHIA (Craauersie rops, Hesaga, Raandop-
HitH), Kanaga. Beero 426 adajinzos,




Tabauya 24
Kpemuuit 8 rpannrax

Topodsl, peruois =" o & g . HeTounns
(B cxofiKaX ofbesM BuiGOfiRif) x. %o ’ V A E WHOOPM AT

Cpeanee 110 65 persoHaM 3eMioro

mapa (63)%* . . . . .« .. L [34,020200701002( 038 | =012

Enpona

Baaruiic kit muT, obmad Bmbopra _ i

(86) . . . . ene Ml o o 340 [ 1.03{0,03 =017 —0,70
DUHIHE A (.6) e B 33,9 [1,00]0,03 ]| =001 —020][241]. [241a]
CCCP, ¥Vrpanmcruii h]mc"r'n'm(u- - L

ekl macenn (40) . . . .. 39,7 1.27 1 0,04 | —0.55] —0,70
To e, KOpOCTeHLCKHC, 1lana1.‘u~

BILTHLIC TPaHITH (39) . . . . . 33.3 1471004 — — B. B. Coi-

pion [ 103}
CCCP, Kaskasz (54) . . . . . . . 34,0 1,26 10,04 —0,04] —0.93
Espona, I[entpaanmana u 3amnai-

nast, obmas Buopra (43) . . . 347 1,04 ] 0,03 ] —0,32) —0,75

Asns
CCCP. reocHHKIANARAJTBHBIC PeTHO-

He, 00Mas BLOOpKa (120) - 340 +=0201,241004] =020 —073
CCCP, Vpan (50) . c o 30 T 126 | 004 | —0.04] —0.93
CCCP, Kasaxctan (‘H) = 34,0 1,28 | 0.04 | —0.01| —0.78
CCCP, Cpepusasa Aans (.u) Coe 34,0 1,14 0,03 | —0.23| —0,34
CCCP, 3afaimaine (138) . .| s3's [1.21]0,04]—034] —0.75
CCCP, Cnbupckasn n.rranbnp\m (’ll) gy 1.08003 | — —
CCCP, Ipumopre (55) . . . . . 340 | 1,30]004 | —0,26| —0,72
Maanaiisag (43) - . . . . . . . . 330 | 1L,17]0,03 [ —0.16| —05¢ [131]
Adpuka
Obmas subopsa (70) . . . . . . . 938 1.26 [ 0.04% | —0.28] —0.89
O-n Majarackap (28) . . . . . . 339 [ 105003 038 —0.55] [1F 1l [238].

CepepHan Amepnka

Oduas Bubopra (GU) . N 34.2 1,20 | 0,04 | —0,10] —0,74

Ranaza (48) - - - . . . . . . .. 240 119004 018 —085
AgeTpams

Obman subopra (24) . . . . . . 350 {17003 —

® CCCP (Roarekuit n-on, Kapeann, Vepanacsnil  gpoeralindecknit macenn, Rankag,
SJanankaabe, Vpaja, Aarall, Kasaxerad, Cpeansag Aasms, lleHTpainuoe 1 Boerounoe 3abafi-
rasgine, Tysa uw Bocrounpte Cannsl, CuOnperas uaardopma, Jlaauunit Boetor n IIpnMopne,
Hy -nrM) DOuuaaning, eemma, [MTHP, 4CCP, TP, BHP, Orocaapunn, Upenuns, @panige,
Henammna, HTaans, \nr'um, EHP, fuorua, Huoansn, Maaaitoout, Hojodesus, Aqsup, Manpin-
ranna, Maaw, Bepxuiaa Boawta, Cenweran, Hurep, bLeper Caononoit Koern, Jlaromen, Tunnes,
houro (Kunmaca), 3am6int v isnan Poxesnn,  INewint, MNraf(d, o-p Magdaracrap, Hurepad,
0ro-3anagdaa Adpuka, Xmuan Adpuxa, CIHIA (Houwan Awpraus, Cxaanersie Tops, Texac,
Apnaoxa, ModTtana, Raandopunn), KRamata, Iewawa, Durpajop, Mapareait, bpasnana, booan-
BlE, APredTIHL, ABCTpaaud, TacMauna, AnTapkTiii. Heero 1967 aHaanaos

e

ey



Kpemunii B

EHCabX adysnBHBIX Nopogax

Tabauye 25

Tloponwi, pernonhbl == HeTogring
(B cKOBKAX 06DLeM BROOPKL) x % 8 it A E HHGOpMa
PuoanTel, annapuTbl,
o0enjHaHbl, KBaplesbie
nmophupsi, geabanTol
Cpeanee Mo 50 KOHTHITCH-
TAALIBM 1 cyOROMTHIICH-
TAJALIBIM PETHOHAM BeMHO-
ro mapa (50)* 34.2x02 079 {002 |—0 101 —0 87
Erpona
Espoma, Hentpaivuags n
Sanannas, obmas BLHOpRA _
I 35,0 1,07 0,03 |—1,53 |—0.55
CCCl, Kasras (24) . . . 340 126 | 004 [—0.04 |—0.95
Cenepuan ATxantuna (25) . 349 089 | 003 |—046|—0.18
Azna
CCCP, reocuHRINHAILHbIE
peruoibl, 06mas BhIGOpKa
T I e | [l 1,98 | 004 |—0,06 |—0.67
CCCP, cpeanaa Asusn (39) 358 1,09 U.ll:{ = =
CCCP, Mpnmopse (20) 4.2 122 004 — —
Adpuka
Adpnra, obmag Bubopra
B @imie s 4 % nd G 33,0 147 | 004 | 0,02 =028
0mmnan Adpnra, deanauth 23
PR EE RN 333 {10 (0,03 = [207]
O- Maparackap (23) . 335 1,19 | 004 022 |—0 89 [15-’1].__
[238]. [207]
CemepHaa AMepuka
CIOA, ofmas nmdopra  (62) 348 089 | 0.03 [—046] 0,18
ABeTpaansn
Apcrpaana n Hosas 3edan-
ans, obmas BeGOpRa (22) 34,2 1,38 |04 | — =

* QCCP (Hoasekuit vi-on, Kpeim 1 KaBras, 3akaBrARbe,
Tanbriit

i Aaux, 3abaltkaabe,

Cudnperaa  naatdopma,

Vpan, Aaraii, Kazaxeran, Cpel-
Bocrok, IIpumopbe,

YyKoTsa,

Hamuarka), ®unasumun, Hopsernsa, ITHP, -1J(P, BHP, YCCP, @paunuua, Mranud, Henanis,
Heaauina, Aurana, ApaBnfickuit m-os, o-pa Cpeaisemaoro mopsa, Hegna, Manaftana, Hylone-
aun, CesepHan Agpika, Hurep, Hurepnn, 3am6ug. Hsnan Podesna, Iro-3amajivan Adpusa.
san Adpuva, MosamOuk, o-8 Magarackap, CHIA (Craanctole vopel, Kamn@opuua, Mok-
TaHa, Hesalla, Annaiaun), Iearpanbaad Ascepuka, RoaymOna, [Maparsaft, ApredTuba, Yo,
ApcTpaiud, Homan 3enaHutd, AHTaprTIAR, Beero 969 anaios.

BTH



I podoaxcenue maba. 25

ITopoael, perimoHs! =

. - A E NeToguink
(1 CHOBEAX ofibeat BRIDOPKIT) X T S v 2

HHHOpPMa LTI

Oxeannyeckie paions

O-pa Tunxoro n Huoanicroro 348 03 | 002 — —
orcanon (20)

Taunth

Cpeithee no 31 pernony
3eMHoOro mapa (31)** . . [ 306+ 04 1,07 | 0,035[—0,22 [—0.80
CCCP. Haprasz 1 3akras-
Kashe, obmasa  Bubopka

(2BY i e v v o0 v e 31,0 1,08 1003 ] 039]—0,37
CIITA, ofman Bubopra T(47) 30 1,50 [ 0,05 [—0.16 [—0.84
I0wmnan  Amepiia,  ofimasn

nLbopra (21) ; 2006 163 1005 | —

*ROOOP (Kpoiv, Kankay, 3akapkanbe, Cpeiaasas Aansa, 3abaiikanpe, [Tpumopbe, KamuaTka),
IIHP, YCCP, muunanina, dpaunna, Ipenmna, MHemanna, HWopmanna, Humya, HagoHesns,
Maaaftann, Anonust. Cesepnan Abpusa, Hurep, Iwuas Adpuka, o-s Maparackap, CIIA
(Cranuersie ropur, Hesana, Kaandopaiug, Operor), Manse AATHaberue o-pa, l0ikHan Ame-
Piria, Asetpasin:, HoBag Jesaniu, AHRTAPRTIAA. Beero 480 apanuaos,

FnobaapHas otenKa cpeauero cojepianud KPeMHIA B KOHTHHeHTAL-
HbIX W cyOROHTUHEHTAJIBIBIX AHIE3UTAN [PAKTHYECKH COBIAJALT CO CPef-
HUM COJEPRABNEM, XaPARTePHBIM A58 TUIWYHLIX AHAEBUTOR KRalbIHeBo-
mesounnx By IraHnueckux cepnit [320], uro mopuepruBaer mpeofiaja-
IYI0 POab alIe3uToB HTOH TPYOOLL s 3eMioil kopni. [Tpn srom cyd-
KONTHHEeHTa. IbHble aHIe3HTL OCTPOBHHX JIvr THXooKeaHckoro mnosgca 1o
ocoDeNHoCTAM pacupefeTenusl KPeMiua ¢yIecTBento ne oTIHuaioTed oT
CBOMX KOHTHHEHTAJLALX AHAIOTOB.

SnaunteapHo Goaee HHIKHM CoJle p;Ralluey KPEMHITA XapakTepHayoTces
aljIesuTh OReAHHYECKNX MNIEJOYHRIX BYJIKalNUYeCKUX Cepuil, mparTmie-
CRIl HPUMIMEAKONE ¢ 2ToIl TOURI 3penist K 0azaJdbTOBHIM TTOPOJIAM.
ABJE3NTH ¢ 0A00HRIM HUBKHM COJleP/RaHIIeM KPeMHIA OTMeUAIOTCH TakAe
B Ipeietay NeRoTOPRIX JipeBunx maatdopm  (mampumep, B npegesax
Janajimoit Afpurn).

I'panoamopursl no cpaBHeHN ¢ radopo NaparTepusyores 32 % -Hbim
HAKOILICHNeM KPeMHHA 1 BechMa BhIJIeP/KalfbIMI ¢PeTHIMU 31TadeHIAMN
ero cojiepsanig oo pervonam (tadma. 23). Cpepnmuit permonanbinii Koad-
GuImenT Bapuanun cojep:sallui KPeMiila B AToi TPyHme NOopoj TARKe
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ymenbiaerest g0 0,045, AnaaorudaaeiMi 0oco0eHHOCTHMN pacupeseieHs
KpeMilns Xapartepuayoresa addyvausnnie aHalori TpanoHopuToB —
JLATIUThI.

Hanboaee wucine MarMaTHyeckile HopoALl JAHTOCHEPh — TpaduTol
n ux 2GPys3uBuLIC anaI0TH OTINTIAIOTCS MAKCUMAJALILIM HAKOILICHHCM
kpemius (148"% no ornomennio ® radipo) 1 MEHUMAIBLILIM Roagimen-
TOM BapHanmi ero cojepasaunii (rada. 24, 25). Hurepecuo, uto B npee-
dax  MOPMAaabLHOro psaa  Kpueraaandaumonuoii jpuddepennuanun  rad-
Opo — JQMOPHT — TPAHOLUOPHT — IPAllUT IPOrPecCHpyIoNee HaKomie-
HHe KpeMuns coctaBasger 15—17 oTHocuTenblnbX OTPOTIEHTOR 1A KaykLy o
CTYNEeHb, TPEACTABACHIYI0 HHINBIIY A TU3TPOBAHIBIM THIOM MaTMaTHYe-
CRUX TOpHbx nopo (radma. 26).

Tadauya 26

I porpecenpyloniee HAKOMJACHHC KPeMHIBI B MOPOXAX HOPMaJabpHOTO pajga
Rpucraianzamuonioil e perigramini

) OTHOCHTOB O OTHOCTTCABHOC

Hopoist COACPARAHITC KDPeMsin HaKOTIICHIE
o
l‘dﬂﬁilll U | L) 100
BasaiBnT |« o v st e e
HHOPNT: o & = & w0 % w) @ = iy

11 -

ArreanT DR S EE G B ! 17
I'panomopur . . . o o . . | 132 | —+15
I'panwnr . . . . . . .. L \ 148 | 16

Hpunenapue, RKoad@uinmerr BONUCHTPAMIL KPEMAIDE B UPaiiimax Ho cpadpeHig ¢ Hepi-
AOTHIaMI cocTapiseT 1,72,

llenounne mopoas — cuennrtol, Hedennobbie cieHNTsl 11 UX oddy-
ausnpie anagorn (Tada. 27 —28) — [0 cojlepiKanuI0 KPEMHHA COOTBET-
CTBeHIO aHaJOoTHTHEL JIMOPHTaM I KBapmeBuM Aunoputay. [pu noamom
CX0JICTBE pacIpe/le/eHnA KPeMHHA B cHeNUTaX M TPaxmrax ciaejpyer
OTMETHTh HEKOTOPOE LHAROIJICHHe KPeMHIA B KOHTHHEHTAIBINX (QoHOII-
TaX 0O CPABHEHNIO ¢ ledelnnoBnMI ciennraMi. B 1o jike Bpemsa pacmpe-
jeqenie KpemHus B GOHOJINTAX OKeAHUYeCKUX GCTPOBOB 1 HededMoBRIX
CHeNNTAX KOHTHHEHTOB HPARTHUYCCKI lie PasingaeTcd.

METAMOP®UHYECKHE HOPOTDI

Cpean Metamopduueckux nopoj (tadu. 29) uerko Bwjensiores jse
o0oco0aeHILEe TPYIOE, KOTOPLIE 110 XapAKTePy pacipe/ieenis KPeMHUA
naxonar cebe AHAJTOTOB CPEJH MAFMATIUeCKHX nopod. I'pynua ocnoBunix
MeTaMopdiuecKnx mopo BRIWgaeT aMpudonutsel n ropasio Godee pej-
Kue B seMuoit kope awjorutui. llpm arom ocofennocrn pacnpenenenus
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Tabauya 27
Kpemunii B cncunTax u Tpaxmrax

(B (-:.-T.ltl.’y.t-’:"fb:.'ﬁ{f;[?;g:.pgn) x. % S v A E Iriild?trw;‘:l”-.ll?l\nl
Cuennror
Cpegmee po 40 pernonam
3eMHOro wapa (40)* . . . 282+03 | 086 [003 |—0,09] 0.49
Bagrmiicrnit mur, ob0mas
sebopra (30) . . . ... 288 172 1006 | 014 —032
CCP TCOCHHKEINHATLIbIG
pernomp, odmas B0 pKa
(79) ol P e . 277203 | 1,43 006 |[—0.39 |—0.23
GCCCP, C po,muﬂ ‘Asun (2.’») 2T 157 006 — -
CCP, Boctounoe 3abaii- 10, H.
Kaaee (40) . . . . . . . 280 127 1005 | — CaoMuop,
P. M.
Pomanona
Osknan, Oro-3anaanas Ad-
puka n Kwnan Poaesmns,
obmaa pmbopra (20) . . 28,00 178 006 | — = [207]
O-B Magarackap (23) . . . 28 3 1,36 1005 | — - | [154]. [238],
{207}
CIIA, obman ublGOpM (30) 28.8 1.78 [ 0,06 |—0.38 |—0,24
Ranaga (24) . : B G 27.9 1,77 1006 — [251]
Tpaxnrnt
Cpeagee 1mo 28 ROHTHHCH-
TAJALHBM 11 CYOROHTHIICH-
TAJLILIM pernomam (28)** 289403 | 087 (003 ] 03L|—072
lispoma, llenrpannman  u
3anaznan, oomas BHOOp-
A BN R e e e 29.0 1.30 | 0.04 [—0.34 |—091
Iraamnsn (3%) A . 28.9 1.86 [ 006 = :
Adpura, odugas H[,lu()]ll\ﬂ (20) 28.2 LI 004 = :
O-8 Majarackap (20) . . . 288 1,00 {003 — [154]. [238],
{207]
CILHIA, obman sudopra  (20) 289 159 oo
ApeTpaans, obmag BHIOOPKA
P 5 T e e 295 LA |oos | —
O-pa Tu.\um Hanickoro 1
AlﬂldH THHCCKROIO ORCANOR,
ofmas nubopra (33) . . 24055 092 [ o3 — =

* CCCP (Koaberuit m-on, Vepamscrnil  gpuetadiudecknit Macens, Raskas, 3aKarKaabe,
VMpan, Anvatt, Kazaxeran, Cpeluns Aaui, Boerogarad Cubups, Jadaitkaiabe, CHGHPCERR MIAT-
popsma), Hiseuna, Hopeeru«, dyrdamatiet, 1LHP, TP, Hraans, Awcvana, KHP, Madaitami,
APE. Bamaanan Adpura, HOro-3anagdan  Adpura, Tavssanni, Omuan Pogesusa, I0:suan
Adgpura, entpadbuas Adpuka, Comanw, Kanaperue o-ma, o-n Mamaraciap, CHLA  (Hosan
Anraus, Buprunng, Ceannersie ropbl, Mowrana, Ragugopmon), Kavaa, Tpevnasgous, [Lod-
TpadtbHag Amepira, Kumuan Avepiiea, Arerpadaud. Beero 426 aHaduaos,

*% CCCP, (Kpoim, Kaprad, 3agaBkazbe, Mpad, 3abaikaase), OGP, BHP, ®pasnnd, Hra-
Just, AHrans, Huoodns, Manadtaun, Hugovweans, Apasuiicknit n-os, Cesepuan  Adpura, 3analt-
vait Adpnga, Hedtpaasnan Adpura, Boctounas Adpika, Iomsnad Adpika, o-n Malarackap,
CITA (Craaunerwe ropa, ¥07Ta, Hepasta, Hpwo-Merengo, Monrana, Ramudopyans), KHapaia,
JOswnag Avepuka, Ascrpannn, Horaa 3eaamun, Awstaprtuia. Beero 292 anamnaa.
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Ta6auya 28
Kpemunii s pnedeanHoBbIX cneanTax nm GoHoanTax

ITopost, perinams = i ; 2 Hetounns
(8 crofrax ofneM BHIGO PN x S v A I NHPOPMALI

Hedeannopbie encHNTH

Cpejinee 1o 48 peraonam

aemMuoro wapa (48)* . . . 250 == ()4 1,25 004 0,02 |—0,48
Baaruiicknit  mur, o0n@as

pulbopra (30) . . . .. . 250 LO9 10041 0,24 10,39
CCCP, RKoasernii m-on (66) 2514 LI {004 (=057 081

CCGPR,  reocunkinnainibe
PETTIONE A3RAaTCKOI qacTi,

obmasd pelbopra (30) . . 256 LR | 0071 —007]1 0539
Adpura, obmwas BedOpPLa

(T 25.9 1.45 | 006 |—049] 007
O-8 Majaracrap (20) . . . 26.2 (o8 | 0,03 - —  '[154]; [238];

1207]

Khinag Agpnra (27) . . . 255 1,63 006 [—016[—-078[[207], [133
CINA. obman subopra (20) 26D L6 | 004 — ki
“DoHOINTH
Cpejinee no 20 KouTmhen-

TAJALHBIM 1 Cy(]l{OIITH]H'II-

TAALHBIM PErHOHaM 3¢eMIT0-

ro mapa (200%* . . . . .| 26604 | 088 |0.03]|—0,19|—075
Espona, Ilenurpamsunag n

Bamapmas, odmas Behop-

T IR 26,3 1,22 10,05 — ==
Adpuka, odbmas BuGOpKa

(24) . o oo 264 1,20 1005 023] 1,25] [207], [133]
O-» Majarackap (27) . . - 26,7 0,99 | 0.04 — | [154], [238],

207

CIIA, ofwas Bubopra (21) 26,7 1,43 1004 — — 12071

O-sa  Tuxoro, Hyauniickoro
I ATHAUTUYCCROIO  ORea-
HOB (B8] s e e oo w0 25,7 146 1006 — —

* CCCP (Hoapexuit u-op, YHpauncxnit  kpucrajindeckuff maccuB, 3akaBkasbe, Ypan,
Kaaaxcran, Cpeanas Asun, Bocroudad Cubupb, Typa, Cnéupckan  nxatdopma), [Iscuns,
Hopeerna, Ouananma, Hraaua, Hopryragma, Awran, Henus, KHP, Hadouwesna, APE,
Maporko, Tana, I'eunes, Konro (HKnnmaca), Maaasn, Kenun, Aaroga, Comanu, 3amGus,
Wwnaa Pogeswi, IOro-3anafuan Adpuxa, KwmHas Adpnra, o-sa Majgarackap, Komopekue
CIIA (Hopan Anriug, BupTaoand, 0Ta, Montaina, Buckonen, Texac, Apkanaac, Kamubop-
i, Opercr), Ragaga, Ppednaunus, ITaparsai, Bpasunna, AprentHon, Aucrpamami, Hosaa
Jeaauams, o-p Tawru, Beero 584 apajisa.

** qOCP, TIP, MrannA, pasumsa, Wenanud, Iopryranua, Awrama, Huaoueans, Cenep-
nast Adpura, Bocrouynan Adpuka, [entpanpuad Agpnka, Aurcaa, IOro-Banaavaa  Adpnka,
IOminan Adpuka, o-p Manarackap, CIIA (CxaymieTeie ToOpbl, IOmuag  JalwoTa, Apransac),
IOwnas AmepuKa, Hopad 3eaanmnd. Beero 245 adalmion.
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TabGauya 20
Kpemunii B MeTamophuuecknx nmopojiax

(B <'|c=Tw|I')(:ilzll‘;{LL]|:ﬁ'|Ec.-(n‘1I:::.llz’lulnph'n) 0 % S v A E ulnll(h?;r:|:1I:|]:L'|\n|
AMmpr doauTHI
Cpeatee  Imo o 25 pernonam
aeMHore mapa (25)* . . .| 22805 [ 064 | 003 (=016 010
ILaardo pmenbie PeTHOH
ROMHOTO [apa, obumas Bhi-
Gopra (60) . . . . . . . 22.9 L OO {—027 (—034
Bodaruieknil  muT,  o0mas
suOopRa (28) . . . . . . 23.2 1.34 | 0.06 =
CCCP. VEpauHcknit  wpn-
CTOTINYECK I MACCHR,
InpRInG apxein (28) . . . 295 078 | 03] — — B. B,
Crupu,ion
[103]
Tam ke, HiKINIL 1poTe po-
301t (98) Al 23.1 1,28 | 006 - To we
CCCP,  reocnnRInmHAILILIE
PeFHOHBE a3HaTCROIL YacTi
(22 e e e . 101 004 — =
O-i Mazarackap (20) 26 [ okt — —
Ivammaga (20) 166 | 007 — —
JKI0rNTHI
Cpeanee 1o 16 pailonam
(IBY™ oo v v s ow s = | 2090F | 437 | 006 — —
DRIOTUTE 13 KUMOePAToR 212 1.3 | 006 — _ B. A.
RyTomum
{64]
DRIOTUTHL N3 MeTamopdu-
YECKNX HmOpOJg . . . . . 22,6 1,20 | 005 — — To ke
Adpura, obman pubopra
8 s 2w ox oy o s 21,4 121 ) 006 (—0891 0,65
I'neiiest
Cpeanee mo 31 peruony 3em-
oro mrapa (3)*#** . | 30605 1532 | 0.05|—0,64(—0,51

¥ CCCP (Koakekuil n-cn, Kapeans, VHpalHcER HpUcTajmdeckwilt maccus, Kankaa,
Vpan, Haaaxcran, Cpeasada Asns, Cnbupekas minardopma, Haabuuit Boerow), @uaaanu,
IHP, ©paunna, Aurnua, Haaug, Maaaltaua, Masputanns, Beper CiaoHonoit Koetn, Bepxwin
Boapra, Ieunen u Hurep, Toro u JLaromes, IOmuan Pojeansa, Oro-3anaauad Adpuka, o-n
Majarackap*, CITA (HoBaa AHrnna, Muunran), Kavana, Beero 370 aHANMBOR.

** CCCP (Nonapumit ¥Vpaa, IOsmuamfi ¥Ypaa, Ceseprwnt Kasaxcran, I0muuft Kasaxcran,
Cubupckana naatgropma), ITHP, Hopeerun, Apcrpusa, ©OPL, Auransa, CIIA (KamudopHus),
Toro, Tadwzanud, IOwnan Appita, DPapalickne o-pa, Hopaa Ragenopns.

*%% CCCP (Hombeknit n-os, Rapenna, Vepauuckmil Kpucrananwecknit wmaccus, HKankuaa,
Vpas, Cpegaan Asuda, Cubupckan miaardopma, 3adafikanee, Tanbkanft Bocrtok), ITHP, “CCP,
Wranua, Apcrpid, ©uuaauand, Tamna, Masputanus, Mann, Bepxuas Boabta, I'Bunesn, Toro,
Jaromed, o-s Madarackap, CHIA (Helo-Hopk, ITenchabeannd, Mapuaen, Muuurap, Munue-
cota), Ramaza (Oxntapito, Keefek, Dpuranckag KRogymona), Tafiama, Ascrpanmasa. Bceero
410 AHATIM3OB.
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I podoaxcenne mata. 29

ann: VLI - . HeToaHnk

(1 rr:nrnlr‘;llyaI.t“,vl'ﬁll:t'l,\‘lifn!ll:::'l)t-wi"J % Yo S v A E HEdOpMalie
Baaruiicknii  mur, o0mas

BLIGOPEA (H0) . . . . . - 0.8 345 NOENIE — -

CCCP, Wrpamennit ®pn-

cTa angeckiil Macenn (31) i) 239 | 0,08|—0,22|—080
CCCP, Cunbuperas  niaT-

dopma (32) . . . . : 5 32.1 3,07 | 010[—=05]1—0,59
Saaman Agpura (70) 304 320 | O011| — — )

O-v Majaracnap (32) 308 231 | vogl—04a1t 094 {154].
[238], [207]
Rhanajga, od0mas  pLdopLa

BI) mmons 2 % % as B 30,6 361 0,12 (=007 |—0,76
ltamaga, wupon.  Kneden,

0aBeNHCNIHe TpodL 1o

IFHelicaM .utdlnn‘)n;mﬂmoii

dauun (13) e 30, 064 | 02| — - [180]
Tasm ske. 1o rHeiicam r pam -

anroroil paunr (12) . 29,4 099 | 003| — = [180]
Rpueraaanueckne  eaanusi
Cpeagee  mo 400 permoHaM

BEMHOTO mapa (40)**** .} 294=09 | 245 | 0,08 |—0.08|—034

To e, obmad BL[UO]lha (91) 2‘.},3t LO | 471 | 0,46 |[—0,16 [—0.,50
GuHannana (22 . 314 356 | o1 — —
CCCP, ¥paa (20) ol 27,1 546 | 020 — —
CCCP, Ilpubaiikaine (Jti) 3151 5,25 [[0dTH = —
CCCP, Cufupcnas  piaat-

GopMa (20) e n s E . s 28,5 456 | 047 — —
Adpnra, odmas  puifo pra

(5 R I 29.0 437 | 016 — —

O-B Mapgaracuap (20) . . 315 a4l 017 = = [154], [238].
{207}

lianajfa, ofmas Budopra (25) 298 461 015 — =

Hosas 3eaanna (21) 2 2657 345 | 013 — —

#x%% CCCP (Roasckmif m-08 1 KapejnAa, YEpaunCcknil kpucragandecknil Macenn, Kashka3,
Vypaa, Cpeiurad Asua, Aartall, Docyouuan Cnﬁupb Hpnhahinaabe, Jabalinanbe, Cubupckag
naatdopma, IIpusopse), TTHP, UCCP dunaariua, HIsennn, Hopsersss, Tpeianst, Leabrnsa,
Mpavmusa, KHP, Manatiann, Maspnrania, Maaou, Bepxaan BoasTta, I'ended, Hurep, Deper

CaoHopoit moct, I0wran Pomeanst,

(Horaa Auramt, CRAJINCTRIE TOpb,

Muunras,
Bammuarrton), Iaitala, OmHad Avepura,

Honan 3eaaninng.

IOmHan 1 J0ro-3anaiHas Adpuka,
MuunecoTa,

Moapatiest,

Beero 538

0-g Manarackap, CIIA
Raaundhopana, Operod,
AHATTNAOR.
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KpeMHuUA B ‘rl.\‘l(llllﬁ().‘lllT-‘l.\l HOJHOCTLIO COOTBOTCTRNIOT  MarMaTHYeCc KM
HOPOAAM TaHOPO-0a3a1bTOROI TPVIIILL.

DRAOTHTL, 0GBEM ana nTHuUecKoil HHHOPMAILIN L0 KOTOPLM Bee elie
HEIb3S MPHAHATE LOCTATOUHRIM, TIPEICTABICHLL ABYMA TPVIIAME. PE3RO
PAa3INUATONMLUMUICH N0 VCJAOBHAM PCOJOTHUSCKOTO NOJTOKENNsA. JKIOTWTH,
BCTPEUATOLIMECH B BIIe BRIOUCHHI B KHMOEPINTAX, TI0 PACTIPCEaenin
KPeMHUSA aHaJdoTH9HbL TIeTOTNBIM OKCANMUeckm DagaihbraM (e, rada. 21).
‘\lilllTliiiIIU(‘ OPOMCXORTCHUE HTHN KCeHOTHTOB DRJIOTHTOBOIO COCTaBa He
BuISBIBaeT comienna. Brime yike oTMeuanach alagorist Medly ¢pejimm
COJACPIRAHTCM  KHCI0POda B HRJIOTHTAX T VILTPAOCHOBHHLIX HOPOAX.
[Tponcxongienue  araornTos,  BeTpedacMbiX  cpelt  MeTamophirgeckux
o po/t, 10 cux HOp ene e Halun1o OJno3ndavinoro tir)'hﬂt']ﬂ‘llllﬂ. XOTA 00J1h-
HIHHCTBO “(‘('.](',’U)Ril'l'(_‘.’[(‘lﬂl CUHTaeT HX OTTOpPeHIlaMII A\vlil'['(']]lh‘l{l&l I)t‘.pXIIE'ﬁ
manTin [45, 54, 89, 113, 130, 168, 233]. Tl puuMas Bo BHUMANNC HUZROE
cojepianme kucaopoga (44,1%), ManriiiHoe TpPoMeXOLICHUE M ATOT
PA3HOBUIHOCTIL AKJOTHTOR TpejcTaBisgercs BechMa Beposatibiy. Ilo xa-
PaRTepY pacopegeIennsa KPeMiIus ARJOTHTHL HTOH PARHOBIIHOCTI HB-
JSOTCA aNaJoTaMIT KONTHIENTAABHBIX 0azannron 1 radbipo.

Fpynna maparuneiicos — KpHCTALINMECKUX  CJAAHIEB TAKKe MOJET
6})]]'1- Ur)’h(‘:l“ﬂ('llil IO COACPRAHIE KpeMITiusa, NMocKOJIbRY pasiininia Me IV
unMi npn 1 %-noM yposue sHagmMoctu e cymectsennnl. [1pi atom Ha-
O.110/10TCH VMBHTENBITOE COOTBETCTBHE PACIPEIeICHIST KPCeMITHA B TIei-
caX u rpanoguoparax. B oTamume or rieiflcoB B KpUCTAIINYECKHX CaAan-
HAX 3aMeTHO YMeHbHIAeTCH YIOPH[IOYeHHOCTL PaclpeileseHls KpeMuns,
UTO BHIPaskaeTcs B CVIECTBENOM yBelmdenun koddduinmenta napuaifimn
ero  cojgepskanuii. Takum o0pazoM, podb HPOrpeccuBIOro  MeTaMOP-
¢uaMa B YOOPAZOUCHHH PaCcHPEILTENNA LKPeMuiusi B mOPOAAX B JaH-
HOM ¢JOydYae BLICTYHAeT BecbMa OTUeTJIHBO.

OCAJIOYHBIE 1TOPOBI

B ecxafo meramopduzosannpix 1 me mojBeprapuiixcs MetaMopduaMmy
TJUHUCTHIX 0CAM0UNHX OPOJAX coJep:raline KpeMHHA He3HAUNTeNbHO,
HO 8HAYUMO TOHW;LKCHO 110 CPABICHHIO ¢ KPHETAIIMMIECKUMU CJIAHIAMU
(rafii. 30). Monmmwaenne ero cBA3a0 ¢ M3OKTOTHBIM COLe DA HITEM BOIbI
n yriaexucaorn. llocxe meraodens yriekKACAOTH U TepecdeTa MWa 110-
pody, cogep:ramyio 0,.8% H,0, cofepranme xpeMiunsa B TIMHICTLIX caali-
IaX CTAHOBUTCA aHAJOIMYHLIM  Kpueraainueckum caammam  (29.5%),
a B DIOHHAX noBpmaercs ao 28,5 %.

Pacopeperenme kpeMnus B TIHHAX NPAKTHUECKIT TOBTOPSICTEA B CO-
BPEMEHHLIX Tay00KOBOJHBIX TANHHCTLIX ocagkax (rtata. 31). Xapak-
TEPHO, 9TO B U3BECTHAKAX KPeMHWI npuoOperaer po/ib BTOPOCTEIEHHOT(
KOMIIOHEHTA. JTO B IIEPBYVIO 0YEpe/b HAXOJUT oTpaskeHmHe B Jorapudyi-
UeCKI-HOPMAJILHOM pacupefiejieHnis ero cojepikannii. B epemnenm copep-
JRANMEe KPeMHIA B NeIarnyecknX ocajgkaX OKeaHoB ¢ YYeTOM PacupocTpa-
HEeHUA Pasiamuunx rpyun ocagkoB [182] mMosker GnThb npuisaTo paBImIM
20,5%, gro 6anako mudpe, moayuennoit A. B. Pomoseim 11 A. A. fpo-
niescxum (19%).



Ta6auya 30
Kpemunii B 0ocagoudblX mopojax

BRIDOPICH) e FT O Sig Apg | Epg | nmdopmigmn
I'anHneThIe Caa”ibl
Cpeanee no 24 pern-

OHAM 3eMHOIO 114 pa

P AR A el (ke D¢ 241 0,08 0,55 —0,79
CCCP, reocnunanna-

JBHBC Perionn, ob-

mada Bebopra  (31) 286 234 008 — o
Maaaiisua (22) . . . 97 4 5,28| 019 | — = [131]
Ranaga (20) . . . - 98 8§ 255 0,09 = — [251]
Iannbi
Cpeanee mo 200 perno-

1AM 3CMHOTO mupa ., »

(20)** . . 9554 07 1,641 0,06 | —0 0] —0.44
CcCep, ]’\cci.dﬂ AT : ‘

dopma .. L. 26.0 1991 0,08 { — = [32}
CCCP, (Il':ll(j)(‘l(;m .

NARTA @ o ox o oo s 20,2 229{( 0,09 — = [32]
CCCP, Kaukas . . . | (263 1.08) 0041 — = [32]
Gunaswana - (22) . . 25.6 %-{_-'L 0?8 - — | [241], [241a]
Maaaiizna  (29) . . 25,1 ;’-“f 020 | — = [131]
0-B Majgarackap (”) 241 ;’,1-; 0091 — = [154]
Rawaga (29) . . . . 28.0) 4,400 016 | — = 1251]
dnaTomnTit
Cpeance mo 14 paii-

onam (14) . . . . . |3590+22 5201 042 ] — =
lleckn n necuannkn
Cpeanee mo 20 peruo-

HaM 3eMioTo Imapa

(20) **> . 347+ 1.4 35| 009 [ 006 032
e P)C(‘lnlﬁ AT

dopma . . 37.5 3,78 010 — = [32]
CCCP, (Zr:mbn:aﬁ

manTa . . R 36.7 3821 0,10 — — [32]
CCCP, ha:sha.s = =8 22.0) 6,241 (20 - — {32}

* CCCP, (hpmMm, Hamgan, danapiasne, Ypad, Ragaxeran, Cpe;iaaa Aszud, Jataliwanue,
Ilaawanit Boerows), IITHP, POAP, BHP, @pauuna Anraun, Hraana, KHP, Maaaiiand, CIIA
(Honan Arrawa, [ercuabpanua, Murrecota, Craanctbie ropsl, Hesala, Iwoplsng, Anabama),
Hauama, Beero 252 agamnaa.

** CCCP (Pycekan naardopma, Crngeran nanta, Bonemott Kaskaz, Yepaida, Kpeiv,
Vpam, IIHP, TOP, dnananang, Hopeerna, Opannnsg, Aurandg, 3anainan Adpusa, o-n Mata-
rackap, CIIA (Craanersie roper, Haauwofic, JLmopusng), Kadaia, K gHan AMepisa, Aperpa-
aua. Beero 214 aHaanaos.

#4% (QCCP (Pyecran naatdopya, Crnderas manra, Doanmoft Kaskas, KpelM, YEpamHa,
Ypan), DJLP, Dunaauana, Opasiune, Ancand, KHP, Maxaiiaina, Janaasan Adgpusa, o-B Maia-
raceap, CIHA (IMTopax Adrans, Iaandopaim), Radaga, 0aian Amepiiss,  Ascrpaiug. Beero
211 aHanmaop.
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I podoaxcenue matd.a. 30

,‘2"tl.',?,:r},%'l,;'u‘!.mr‘,‘,l,‘-;,':.;',[ = o =5 | Snm v | Anm| Enan | Herounig
BBIGO PRI y 0 B S]lg "\Ig "'[g HHGOMATTITT
HWapeeTnarn
Cpeguee mo 20 perno- Toanoers
HaM 3EMIOIO0 mapa OUEHOK He-
(2a) wxww 1340+ 1,0 — 235 070 | —044  0.68] weratodna
s |
IIHE (47) . . 2,54 0049 0567 | 1,05 == =
Maaaizus (73) . 0,90 —0,346] 0528] 0O 0.34] —1,34 1131}
O-p Magarackap (3(,) 1,56 0,029 0394| 066 | —044] —0.14 [154]
Kanaa (37) A 0,74 —0,991 | 0853 2,08 084 —0,90 [251]
#*F% OGP (Pyceran naardopma, Ipionexne, Kpoiv, Hankas, 3akaskaane, ¥ paa, Jadait-

raabe, JMaanuyil Bocrok, IIpumopse),
(bpassaBiaas), 0o-8 Magarackap,

Beero

IIHP, TP, YCCP, bpannng, Manaiians, Huust, I{ouro

CIIIA, Radada, IOxHAaA AMepHEa, 364 aanuaza.

Kpemnnii 1 rayGoKoBOJHBIX OKCAHHUCCKIX OCAAKAX

Tabauya 31

HeTouHig
Ocaniu (B cOOKAX OGBEM BEIGODIIL) o % S V| mHpopma-
e
lmapuereie rayboxopojameie (Meree 10 9% (AICO:;)
(B8) =« & o s 25008 200 | 008
hd|J[)'lHaTHMB (uO..'!ee 10% (‘a(’03) (14 G 128" 661 [ 054 [182]
* Touioers ONEHOK HeJlocTaTodHa,
Tabauya 32
Pacnpegeaenne kpeMuna B ocagounoii odojoure jnrocdepbl Ha KOHTHHEHTAX
Cpeamee | FOaBDUI- | pacipoerp- | PacmpocTpa-
Hopozasl cofepkra- u“ef{T Bad= | yenuocTh nmmocrk HO=
Hite kpem- [ PHALHE - gepoerreny,- | POX B 7o UT
i, Y cogepra- nx v Macesl 0fo-
gl HIit L STOMKIT
Ocajlouabie
I'mugncteie ciaamusr . . . . 0,08 53.0
L% 114 R S . 0.06
ITecrnn ¥ mecualmEM g 0,09 24
RaphomaTi 3.4 0,70 208
JBaNOPUTLI . 0,( 13,3 * | He omp. 0.8
C pepyHCE ¢ 23,6 0,21 100,0 80,4
* ITo jganHeivn @, Crwoapra (Horn, 223).
D Bakas 1605 65



I podoaxcenue maba. 32
Cpeamee | Fo2ddu- | paeppoerpa- | Pacmpocrpa-
i comepRa- ulrz:.!!"}'r‘;t‘.l\— HCHHOCTD B “_C(“_HDCTI') ::'n-
HIIE KPEM- ClEl"lé;]&dH OTHOCHTEb= l\’:"l’ll(.?a! l‘:,nf
0, . = HbIX Y, Macc no-
R, (55 it BERC 79 J0TRN
ddpdysusnnie
BasaapThl niathopMenHnie . . . 230 0,04 3.6
BazaapTsl TCOCTHEIMHAILHLIEC 230 0,03 31
AHREEBUTHL . o = « « « &+ o 4 276 0.04 41,3
JAIMTAL. = o« « @ = % & @ @ & 30,6 0,035 08
Kueawe adgysunm . . . . 34,2 0.02 21.0
ApaxiTet & v & o oo s 289 0.03 0.1
donoanrir . . 26,6 0.03 0.1
Cpeqtee 273 0.03 100,0 196
Cpejiee a8 ocajodnoii 06010MKIT
ffa KONTHHeHTAX . . . . 24,3 0,17 1000
Tabauya 33
Pacnpeaerenue KpeMHIS B IOPOJAX «TPAHNTHOIH» ododourir antocdepn

Cpenpee | RO0DdI- | pyeypoerpa- | Pacrpocrpa-
Topon colepika- | WHEHT Ba-| yoypyocrp p | HEHHDCTH 10~
Hie Kpev- | PHainm OTHOCUTE b= Pod B Yq OT
HUA, 9 | CORCpHa- noix ° MASERL Q0TS
LA Hit ¥ RUETRY
MarmaTnueckie
EPaAHATEL = o sld 2 & & 34,0 0,02 63,7
I'pa”oguo piTLL s 305 0,04 21,5
HBapnespie UHOpIITH 285 0,05 29
Jlmopurer . . .. L L. 26,0 0.05 1.6
CHCHATHL . . . : 28,2 0,03 0.9
Hedeanronuic CHCHTTEL 25,7 0.04 0.1
FAGGH0! <« v w6 4 4 228 0,05 9.0
IepugoTnTh : 19.6 0,06 |
JyEATHL . 18,1 0,05 | 0,3
Cpensee . . . . . . . . . . .. 31.8 0,03 I 100,0 534
MeTamo ppudeckne
N pucramliHIeccKne CaaHIn 294 0.08 ] 40
I'meiicht (maparmeiicn) 30,6 0.05 | s
Ampubonmrnl SR 228 0,03 8,2
Kpapnmrer o necwammgn . . . . 16,7 0.09 7.0
Hapboratur . 150* | He oup. 08
Cpeamee . . . . . . . . ... 208 0.06 | 1000 66
CpejHee ;i «rpanmTHOI 000 104-
KO jgATocdepe . . . . . . . .| 309 0,04 100,0

* ITo ganpeim A. B, Ponosa n A. A. Murancona [997F.




Tabauya 34

l’il(‘l’lp(‘l[@.‘l(‘liﬂc KpeMAnA B MAarMaTHICCKAX MHopoaax HJIHT(’)UPM&‘HHMX
I TEOCHHKJINHAJBHBIX PCTHOHOB (TPAHHTHOH» 000T0IKIT .1IlTOCdJl‘[)l-i

I pesune naardopme TeOCHHEKINHAIT

Topofisl Cpeanee | Pacupocrpa- Cpeinee Pacnpoetpa-

comepika- HCHHOCTD B cojiepika- HeHHOCTH B

HIle KpeM- OTHOCHTEJID= HI¢ KPeM- OTHOCUTEAB=
unA, % HbIX % HuA, Y% Huix %
BRBHETRT &« o = ge @ e oo o e 34,0 74,0 3.0 43,0
panojpopurer . . . . . . . . . 30,5 10,8 30,5 45,0
RBapuespie JQHOPHTHL . . . . . . 285 24 28,5 4,0
TAOPRETEE o« o avss st o e bas 26 26,0 1.4 26.0 2.0
BaBORo. o = o o o & 0 5 2 e 228 10.0 22,8 7.0
TTepmEOTHER . & - & o = « = = 20,0 | 03 20,')} e
TFBATEL = o 5 s = s o w5 o 188 | = 19.6 e
CHEHHTEL . . « « o o o = & o o = 282 1.0 28,2 06
Hedeanmopble ¢HeHATH . . . . . 25,7 0,1 25T 0.l

Cpenliee 174 MATMATHYCCKHX IIO-

Do (R T 321 1000 3l,2 100 0

Pacupesenenne KpeMHUA B 0cajouHoi oBodouke JHTOCHEpLl paceuli-
TaHo B Ta61. 32. JIIoGomsITHO, 1T TOCIE NCRIIOUEHNA U3 COCTABA CPEJIHETO
0CaJIKd BOJHI T YIJIEKHACIOTH COACPRAHNC KPEMHHA B MOPOIE CTalOBITCH
TMpakTHYeCKH AHAJOTHIOEIM KpHcTaanyeckomy ciaamnny (29%). B «rpa-
HuTHoily obomouke (tabma. 33) MarmMaTuueckme MHOPO/bLL  OTIMYAIOTCS
HECKOINBKO 00IbIINM HAKOIJIEHMEM KPEeMHHUA TTO cpaBHennio ¢ MET&IM()pq)H‘
yeckuUMI (3a cuer rpanuroB). OTMedaercs Takiie HE3HAUHTENLHAS Pa3-
HHIla B cpejlHeM COJIep:KRaHuH KPeMHHA MCAJYy MarMaTHyecKHMH HMHOTpY-
BUBHBIMH 110 POIAMU JIPEBHIX IAaT(hopM 1 Go/iee MOTOABIX Fe0CHHETH A=
HBIX 30, o0ycaoBienHas Oolee IMHPOKHM PA3BUTHEM I'PAHO/IOPUTOB
B TEOCHHRINHANBHEIX 3omHax (tabm. 34). B cpemumem jze pacmpejenenue
KPEMIHA B «IDAaHNTHOHY 000109Ke THTOCHEPLI TOYTH 10JTHOCTHIO COOTBET-
CTBYET ero pacupefenenulo B rpaHojguopuTax.

3. AJTIOMITHIIT
MATMATHYECKHE MOPOJIBI

Anomnunit — namforee XxapakTepHLil n3 TUTOQPIIABHEIX TOPO00Gpa-
BVIOIMHUX DIEMEHTOB BEMIN, MAKCUMAJIbHO KOHIEHTPHPYIOUIHICH B 3eMHOI
KOpe 1o cpaBleniio ¢ magTueit. RoaddninenT KoumenTpannu aJioMIHEA
B IPANITAaX M0 CPABHEHHI0 ¢ NePWIOTHTAMIL COCTABJsAeT 3,7; cpejinee ero
cojlepKaEne B JIYHHTaX TO OT/IeJBHHM permoHam cuinkaerca o 0,4%
IPH OTHOCHTENIbHO BHICOKOM Kodddmmumente sapumamuu cogepsxannit (0,0—
0,9) (ra6m. 35). CojepsxaHNA AJOMAHHS B YJIBTPAOCHOBHEIX [OPOTAX
B GoJbInuHCTBE CIyYaeB pacupe/ieJeHsl B COOTBETCTBIH ¢ JOTHOPMAILHEIM
3aKONOM, YTO TaK;Ke IOJUCPKHBAET HEpPABHOMEPHOCTH pacIpejle/enns
dlleMeHTa. BHCJI)"}I\'HDRET BHUMAHNWA pe3rad pasHHuIla B cojeprhatiinm aJ1H-
MUHHMH, CYEeCTBYIOUIad MeRAY IepHJIoTHTaMiu 1 JIVHHTamu, o4t
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= ‘aGauna 85
ATIOMUHIH B yﬂl’:TpaﬂCHUBHHX Hopojaax Ta f 35

s A E : :
IT”IJU-'J.M.6 PPIE‘IIUB‘;IPI i X, % T wm |V WAl | nan II[I}L"]I.)((':I',',::?::
CHODKAX BEN » g o Mi
(B cRODKax 00heM BBRILO] , Slg A - Ty ks
JynnTet
Cpeattee 1o 18 permoHaM
zeMporo mapa (18) * . . 0.69 —0.284 | 03481057 — — |TourocTh
ONENOR
He0eTa-
TOUNA

Y pad (36) « s v -
10r Cadupu (23) . .

0,321 10,51 | —0,20| —0.82
i 052 (090 087 —031|T. B. Iln-

oo
R
=1 [
(=]
on
ol
e 2]

uye [791]
[epugoTHTLI
Cpejanee mo 28 pernoHam
semmoro mapa (28) ** 240 0280 | 0330105341 —0810 053
(2,54)
CCCP, VYpaa (46) . . . 106 |— 0093 | 0370(061|—084 050
CCCP, wr Cndupu, rapu-
oypriuTo  (46) . . . . 0.79 — 0,69 (087 086] 045/T. B.1li-
nye [749]
Adpura, ofmans BHGOPRA
(22) .+ o - o s 0. e 1.89 —0,024 | 0462|079 — -
Adpmra, lomro, (RuH-
maca) (16) . - - . - . 240 0357 | 01811028 — —
CepepHafd AMepHEa, 0i-
m@as sebopka (18) . . 1.00 —0,189 | 0,46010,79| — ﬁ
TInpoRceHNTHE

Cpepmee 110 35 permoHaM

gemmore mapa (35) *** 12 30+0.33 - 0,98 [0,43 | —0,29) —0 79
CCCP, ¥Ypax (30) . . . 184 0,480 | 0,269 041 | 028 —0.50
A¢pura, Lenrpamsgan i

[0:xua8, ofmas Buoop-

KA (20) « .« ... .| 005 | —0191|0416{070] — | — [ [207).

L [178)
Cepepmas AMCpHRa, 00-

mas puhopra (20) . . 1.85 0206 | V248|039 — -
KRumbepanrul
Cpennee 1o 16 paiioHam

(G . . 260 0294 | 01461 022) — -

To ke, Hépecyer Ha I10-
poay ¢ 0,5% Ha0 (6e3

©)
<
T
=

9 S B 2:95 01451022 = i
10xuan Adpura (18) . . | 220 066 [038] 030 —072
To e, mepecdeT Ha  f0-

poay ¢ 0,5% HoO (des

€O0g) v wiv v s 2.54 = 085 1033 — —=
IIaxpuTol
Cpe1ree mo 12 paiiomay

(122 nnine ¢ 4,50 m— 133 (030 — —

#* CHUCKH cM. B Tall. 19,

ITpumenariue. JIIH Cay4acB norapROMUACCEI-HOPMAJLHOTO pacnpefleleinnd B 310l 1 1Ho-
CACRYIOMAX TAGIHIAX KPOME OLUEHKN CPCeMero apuMerinqecrore onpeieananth MakCuMainiog
NPABIONONODHAA ONEHKA cpefuere cofepirauia [17]. ITIpn HAOHTITH pPAsHInghl MeRITY JInyMst
oueHKaMu, GIOM3KOH Han npeppiaomell 10% 0THOCHTeNLHBIX, MAKCHMAJIbLHO [TPaBAONOL0NHAS
olleARa nparejiera B ckoOKax. OUEHKI JOrapu@MoB MogcYuTanul A0 TpeTLETO 3HAKA I10C.e Hi=
(ATOI, OLPHKIT cofeMHaHuil — JI0 BTODOPO auaka,
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IO THOCTBIO ITOTE PSIBITHMIT A TIOMIHII B IIPOILECCe BRITLTABICHIIS 113 MAHTII
(em. raba. 35).  Xaparreprno, 4To KUMOEPJIHTE . 0COOEHIQ TIINEKPUTH,
KOTOpBle MOTYT paccMaTpHBATBCSA Kak nanbosee IIVOMHHLIC BHILIABRI
YIbTPAOCHOBHOIL MarMpl, OTIMYAIOTCA MAKCHMAJIBHLIM  Ha KOILTEHIICM
AJIOMHNNA B TPYIOE VIBTPAOCHOBHBIX 110PO.

Cofepiaone aTioMITa TOBHITAeTe S IOCTATOUHO PE3KO TP Hepeso e
oT yabrpabasnrTos ® raGbpo-fasaaproBuiM mopogam (taba. 35—37), Tan
uTo KOMPPUITHEHT KOUIEHT DA HJIEMeHTa B DALY HepHIOTHT — Tanopo
jgocturaer 4.6 (4,2 B pany nepwjornt — Hazaint).

OcnosriBasich na sxcnepumenta bux ganunx, II. Dpun it A, Purrsyi
[43] npugalor Goaplmoe 3HaueHHe BaPUALMAM B COAEP/RAHNM ATIOMITHIIA
B Oazaiaprax. B wactiocru, pe3y.apTaTil dKCHEPUMEHTOB, BLITIOIHEHHLIX
npm JasiaeHnn Y kdap (4To coOTBETCTBYCT TaydmuaM okoxo 15—235 kv),
NOBBOIAIT cyUTh 00 00pa3oBaluMK B HTUX VCIOBIHAX PACIIABOB, COOT-
BETCTBYIOIIX BhICOKOTIMHOZEMHACTOMY 0JIUBHHOBOMY Toaenty. B oramue
OT 9TOT0 oTxe;renue U guddepeninanua 6azaabTOBOM MALMEL Ha 00JIBIIIX
rayounax (35—60 M) Bejer 0T GOTATHX OABBHHOM THIUYHHX TOIEHTO-
BRIX MarM K 00TaTeIM OJMBHHOM IMeT0uHo-0a3aabToBpiM Marmay. Haro-
ner, na rayomaax 60 —100 kM B yeaosuax jasmenng 27 —30 wbap nrma-
JleHIle 13 piacmIaBa PPAHATA IPHBOIUT K VMEHBILCHIIO CcOJepRatifa ali-
MHHUA T HEKOTOPOMY VBEINIEHMIO COJCP:RANNA KpPeMlie3eMa B IPOJYK-
Tax angdepennnanaun. Ecan paceMarpuBaempie BHIBOAGL JeUCTBHTEIBLHO
OTpayRaT mplpogHLie ocofeHHocTH Au@depennmaing  0a3albToOBOIL
MATMEI, TO PacpejefeHie aJloMiunisa B 6asapTax MoskeT B 00IIeM CIyuae
CAY:RUTH KPUTepHeM J/LIA ONIeHKN 1IX IeHe3uca.

OOpailasick ¢ pacCMOTPEHUBIX MOZNINE K PacupeaesieHnio ajoM s
B OaszanpTax JuToc@epsl, CIeAyeT OTMETHTL CYHIECTBEHHO HOHIGKCHHOE
ero cojepikanne (ma 5 %-HoM ypoBHe sunagumocty) B Gagaasrax miaatdop-
MEHHBIX PErHOHOB 10 CPABHCHHI ¢ 0a33JIBTAMH Ie0CTHKINHAIBHLIX pe-
IIOHOB B 1ejoM. B To jke BpeMst aHa 10rHIHOe pacipesie]eHie amoMITHis
cBoiicTBeHHO, Hanpumep, tpanuam Cubmpekoir maatdopamer, Hazaxbram
n goxepuraM Adpukn un GazaapraM CKIAZYATEIX cOOpPYy/keHnil 3amaHoil
Esponsr. 3amerno Gonee BHICORUM coflepyRaHveM aJllOMHUHHS OTIHYAIOTC S
DazaneTel flTOHIN I HEKOTOPHX APYTHX PaiioHOB B mpeleaax oCTPOBHLIX
JIYT, UTO HOjITBEP:RIaeT PAlHOHAIBLHOCTH BHIAEIeHNs 0a3ajpTOB aHesll-
TOBOIT opmarumr, zamerno oforamennnx adomuanes [63]. Taku ofpa-
BOM, B TIpejielaX TeoCHHRINHANBLHBIX 30H HAMEUYaeTes PasBuIne JBYX
Irpynn 6a3aipToB, 0AHa U3 ROTOPLIX IO COAEPKAHNI0 aJOMIINA HE OTTH-
uaercd or 6azaabToB MIATHOPM, a IPYrad XapakTePI3VeTcH ¢ VILecTBenHo
TOBLINETHLIM €T0 COJle prRaimeM.

B coorsercrnm ¢ akcmepnMenta pHuiyvn aHapMu [43 ] Moskn0 mpei-
1OJIaraTh OT/EJEHIE MaTMbl, MaTepHMHCKON T Da3ajbToB aHIE3UTOBOI
dopymamiti, wa ornocnteasHo Bebo1bmuX rayonnax (15 —35 ru). Hocae-
Hee, ogHako, Tpedyer Hodee TOIATCILIIOT0 Te0J0THIeCKOI0 000CHOBAHIH,
HOCKOJBKY H3BECTIO, UTO TIaBULIE OYATH, THTAIOMHC BYIKAILL OCTPOB-
HEIX JIVT, YacTO pacino’garalores 1a Doabmmx raydnnax: HanpuMep, Mar-
MaTugeckmii ouar [taouescioll conkn pacuomnosien na viyéume 50—70 nw

[42].
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AnoMnani B Tadépo

Tabauya 36

ITopoasr, ""T"SL’IE’O(I?HE?DWM 00BeM =) s v “ E “i‘]i‘g;?::;;‘;;m
Cpesee 1o 45 KOHTHHEHTaAbHBIM
1T CYOKOHTHHEHTAJBHBIM pPermo-
HadM 3emuoro mapa (43)* . . . | 94103 ]1.10]012] 012 | 047
Erpona
Oueaangnsg (26) . . . . . . . 9,0 164018 — — | [241], [241a]
TR (24) & . . . - - e 9.5 075|008 — =
Eppona. lleuTpaienas nm 3amaj-
HadA, odman BeGOpKa (40) . . . 9.2 1.62|0148| 039 | 0,28
CCCP, Hasrkaza m 3akaBKasne
(22) 25,285 5 8 o % % 5 « s 9,4 107({012 — =
Aznsa
CCCP, reocoARANHAIBHBIC PErmo-
Hbl, o0man BuGopka (70) 93 1,21 013 | 0.2 | —0.57
CCCP, Vpan(68) . . .. ... 9.7 141014 020 | 0.15
CCCP, Anrait(22) . . . . . .. s 0731008 — =
Adpnxa
Adpnra, ofman Bubopra (48) . . 8.8 125|014 | 036 | —0.68 (156)
3amajHana Adpura (37) . . . . . 8.3 110013 — —
I0skpaa Adpora (35) . . . . . . 93 143|015| 030 | —0.76 (207)
O-B Majaracrap (34) . . . . . . 94 053006 058 | —0,23 (154)
Oxeannyeckne paifoHbI
O-sa Mnamiickoro, Truxoro m At-
JARTHIECKOr0 Okeanown (10) *#* | 8.5 1881022 — —
Cesepnasa Amepnra
CIIA, ofman embopua (61) 9.1 1,491015) 014 |—057
CIIA, Hosan Avrama (20) 9.9 1861019 — =
CIIA, Craametsie ropsi (20) 8.5 1431013 — =
KRamajga (26) . . . . . . . . .. 9.4 156017 | 042 | —062 (251)
Tam ke, apoprosnTopuie ralopo
AR e s o 5 o oo 121 098|008 040 | 022

* CHockm cM. B Tadm, 20.
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AmoMuuuii g DazaanTax

Tadauya 37

0o WwTHo OOKAX 0D be - . TOYHILTK
TTopodsr, Ilr“:l::g(fl?l-:;l)mj 1X 00beM 0 5 1 A " 111151.-1-.\';.liu.lnu
IlaaTdopmennbie 6a3aabTh
Cpeasiee 1o 23 maathopMensnm

perionay  3emuoro mwapa (23)* | 8,203 (073|009 004 | 0.23
CCCP, Tpanumt 1 Gaszaabrnl CH-

Oitperoil miargopsnt (140) . 8.2 096 (012 0.26/{ 0,21
Adpura, oimas peidopxa (40) . 8.2 0841000 0,16 | 0.82
damaanan Adpura, noxepirrs (40) 8.2 0.7310,09] 034 ] 036 1156]
10:wAan  Adprra, goneputn (30) 81 |0531007] — —
Ba3zaabThl re0CIHHKRIHATbHBIX

[JL‘[‘I]UHOB
Cpearaee 10 25 reocHHRINTALL-

HBIM  PerqpoHaM 3eMHOr0 jmapa

(355 e e e e e e 8 =02106010071 DB L 050
KomTnHenTaaLman oannmn-Ga-

saabTOBas hopmaums (276) 8.1 099012 — — [RB e Ty

roami [6:3]

BasaiabThl AIIC3HTOBOI (O pMa i

(355) I e TH 0.4 0921010 — — To ke
CCCP, reocnHrJIMHAIBHLE permo-

HBl BOCTOUHOIT gacth (63) 8.9 092(041( 0,29 | 0,42
CCCP, ¥ pau, qnadasn (30) 8.6 083|010 007 | 022
Enspona, llemrpaasmas 11 ’iaua;[—

mafd, 00mand BhIOOpIul( 1) 8.2 080 0,10] 0,60 | —0,13
Anrians (28) 3 8.0 085|011 — —=
Hmoms (40) . DB 8.8 11810131 0,23 | —064
CHIA, odwasn Bh[UOpha(IRH) 8.3 1,25(045( 0,09 | =011
Oxeannveckne $a3aJdbThI
Cpegree mo 30 ocrpopam Tuxoro,

ITEaRicKOTo 1 ATAAHTHYCCKOrO

OReaHoB (30) . 80 (085|041 —0.40{ 0.03
Toaecutoseie  HasaanThi, Iapai-

ckme o-pa (116) . 5 & T4 0.56 | 0,08 041 | —0,24 246]
llleroanLnie (c‘)rme‘m'u[mv) 0a-

3aabThl, Tapajickme o-pa (da) 7.8 1.3710.48] 0.23 | —0,48
0O-g Pelounon (40) 7.1 0771011 0,38 |~—0,08 [154]
ToACHTONLE GABAIBTL OKeaHITe-

cROIl hopmamm (110) 80 [055]|007| — == [FB A iy

Tom [:3]

Il{e109HLIC O/IABAHOBLIC DA3AIDLTH

okeannueckoii  gopmanmm (118) 7.9 113|014 — = To e
Jipo Atiaamrnaeckoro 1 Tmxoro

OKeaHos (3G) . . . 8.4 080|009 — —

# (CHocKu oM, B tada, 21,




Hapsaay ¢ BHCOKOTIAMHO3EMUCTHIMA (a3aTbTaMu OCTPOBHBIX Iyl
(8,8—9,4% Al) u «ymepentio» ITHHO3eMUCTHIMIT Ha3a1bTaMII KOHTIHHEHTO B
(8,0—8,5% Al) Buimeaserca rpynna ToJeNTOBLIX H MEI0UHLIX OKeanmnye-
ckuxX 06a3aJbTOB, OTINIAIASCH IOHILHeHHHM COTepAaaHieM a oMU HIA
(7,0—7.8% Al). TunnuyanMm TPEICTABATENSIMII  pPAaCcCMaTPHBAEMOIT
TPYIOBE MOIYT CIAYsKHATEL Ga3anbTh I'aBaficKUX 0cTpoBoR W 0-Ba Peronbon.
Ilo pesyasraram uccaeposannii I'. Maknosanega n'l. Ranypm [246], [Tay-
opca [282]u ap. Mossno NpPeANOJaraTth, 9TO 0Uar 3apoikieHHA raBaickoil
MarMel pacnonaraercs ua raybume 40 —60 ®M, a woueunas ee juddepen-
IHANUsA ODPOMCXOINT Ha odeHb Heboapmux raybmmax (2—5 rum). Oteyt-
CTBIE BHAYNMOTO PA3IHINA B COJleDyRaHIN ATOMIHIA MeELY TOJAeHTOBBIMIT
11 e To9HKMI OasaabpTaMm ['aBalickx 0¢TPOBOB ¢ 00CYRIACMBIX MTO3HIIT
He IPOTHBOPEYNT THIOTe3e O BO3MOKHOCTH (OPMUPOBAHHSA HIETOYHEIX
0a3aabLTOBEIX PACINIABOB B pe3yapraTe (pakimonnoil jguddepennmanun
ToaenToBoll Marmel Ha rayoure 40 —60 kM. YUHTEBag 0¢o0EHHOCTI TeK-
TOHHYECRKOTO TMOJO:eHUA 0-Ba PeloHBOH, MOKHO TaK:ke KOCBEHHO CY/IUTH
0 Goabuioi T1yOHHe 3aposifenna OeTHLIX adoMHHEHeM 0a3albTOBBIX pac-
IIABOR, THOMYHBIX IIA BYJKaoB atoro octpoBa (bopm, Inron e Hess,
IMuron xe Kpa m ap.).

Murepectio, 4To mo coAEPRAHINI0 aTIOMUHEA OKeanmyeckiie 0a3aIbThl
CPEUHHLIX XPeOTOB He NPAMBIKAIT R pACCMOTPEHHOIl rpynne okeanmnde-
cklX OazanbToB. CBolicTBeHHOE WM pacHpegeleHNe AJNIOMHOHNS NPAaKTIH-
GeCKI He OTINTaeTcs OT BHUUCIACHHOTO [AJIf KOHTHHEHTAIbHLIX 0a3aib-
TOB. 3aposjienne 6a3aabToBOIl MAIMBI TOTO THHA HAa MEHBINNX FIy0HMHAX
[0 CPaBHEHHID ¢ TOJEHTOBEIMU U HMIEJTOTHHIMH 0A3aJIhTAMI OKEAHUYECKIN
OCTPOBOB ABIMAETCS OJINNM H3 BO3MOKHBIX 00BsacHenuit nab.aogaeMoro
ABJIEHNA, HE IPOTHBOPEYAMAM TeoJorngecKnM Qarram.

Of0pamasck K HHTPY3UBHEIM OCHOBHLIM IOPOJAaM, neo0X0HMO OTMe-
THTE CJIeJIyiOIIee: KOHTHHEeHTATbHEe Tab0po B IeIoM 0T119al0TCA BHAYIL-
TeIbHHM HAKOIUIEHWEM AJIOMUHNIA IO cpaBHeHnio ¢ azadbTaMH KOHTII-
geatansnbx permomos (9,1% Al mo cpasnennio ¢ 8,2 n 8,6%), xors
B Ipejerax OTAENLOEIX PeTHONOB PA3BUTLI TabOpoujn, pacipeieleHie
AMOMIHENA B KOTOPHIX MOJHOCTHI0 aHaxorudHo asaxeram (em. tada. 36).
R gmeny mopobnnix permonoB orTnocArcd JamajpHas Afpika, HEKOTOPLIe
paitonwr CIUIA u ocrposa Tuxoro, Wuguiickoro @ ATIanIRILCKOTO OKea-
HOB. XapakTepHO, 4To cpean 0asalbToB TOJIhKO GasalbThl TaK HA3EIBA-
eMoil aHge3nToBoil opaanuy, cocTa® KoTophx 0ot peramcaen B. A. Ry
roauusM [63], cooTBeTCTBYIOT N0 COEPHRANNIO ATIOMIHNH KONTIIEHT A b-
HOMY rafopo.

Cormacmo akcnmepuMenTaabieiM necaegoparnay . I'pmna u A. Punr-
Byaa [43] dopMupoBaHle BHICOKOTIHHO3eMUCTHX 0a3adbTOBLIX paciii-
BOB IPONCX0IAT B MAHTHI HA CPaBHATEABHO HeDoabII0i Ty0nHe (0Kod0
30 KM), B To BpPeMH Kak OTHOCHTEILHO GeJHBIE AJHMHHUEM TOJenTOBHE
pacmmaBul opMupyrores ma Ooabmmx raybmeax (orkomo 60 rum). Irtn
HeeaeIoBaTeN YKA3HBAIOT TAK/Ke HA BO3MOKHOCTB LOMBIEHNSA BLICOKO-
rJINHO3eMUCTHX 0a3albhTOBLIX pAacliIaBoB B peayiaprare anddepenima-
Hnn rayonHHo §a3ajbToBOMl MArMEl Ha TPOMERYTOUIHIX Tiay0mHAax
(20—30 rwm).
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C ]'Iil('('MHTpHBHGMOji TOUYKH 3PCATA OTHOCHTEILITO l_)rJ(_IF:'HIlOHHﬁH da.110-
MunneMm rafbbposas MarMa B o0IEM CIYIAC MOGKET PACCMATPUBATLOA KAk
MPOJYKRT BbINJIaBJIEHHA U3 BepXHUX TOPHUBOHTOB MAHTHH Ha MeHDINIIX
rayOumax, dem BeIUIABIeHMe OOJNBIIMHCTBA TOJENTOBHIX U TeM (oJee
IMeJT0UHBIX  0a3aJbTOBHX pacniaBoB. (OOpasoBanue radGpoBOIT MaTMbI
MOKET, I0-BUIIMOMY, NPOHCXO/INTh TaKke B Pe3YIbTare HacTHyinoil
anddepenmmannm rayouiHon 0A32IBTOBOH MATMEL HA IPOMEKRYTOUHBIX
rayomax (20—30 kv nan Menee).

Ecnn npnsegennme ponmymenisi cIpapeIuBe, TO 00CIHEHHBE A.150-
MIHIEM Tabipo HexoTopex padoHoB Adpurm, a Takmke raddpo, ABisH-
IOMUCCsT YIeHaMI 0CTPOBHHIX OKeaHmIecKux 0a3aJbTOBBIX CePHH, MOTYT
paccMaTPHBATRCS KAK MHTPY3uBHBIE Ope/cTaBaTeNn Hanboee rayoIminmxX
TOPILTIT ocHOBHOI MarMui. G Apyroit ctopons, foabmas gacTh Tab0poBHIX
cepuil KOHTHMHEHTOB 0 XapaKTepPy paclpeleleHHd aTIOMIHAA ABIACTCS
aHANIOTOM  BHCOKOTINHOSEMHCTHX DazalbToB aHAE3UTOBON (opvanumu,
MPeJCTABIAA, KAK OTMOYAJI0Ch, NPOIYKTH 0a3aJbToBOI Marmbl, 0hpazo-
BaHHOII HAa OTHOCHTEALHO HeGoJIbmuX riayomHax.

Rax B npejgenax or/ieIbEEIX PErHOHOB, Tak I B I100AJbHOM MacmiTale
UATPY3UBHEE OCHOBHLIC TOPONLE B COOTBETCTBAW ¢ OOJBIIHM PasBUTHEM
npoieccos quddepenmanEn oTARTA0TCA 0T ¢BONX 3G Y3UBHLIX allaJI0TOR
Goaee BpIcOKOIT Jrcmepeneil pacpesielenins aJlIOMHHOA (CpefgHHI perio-
HaAbHNITT KoaddUIHeHT Bapmamnm cofep;KaHuil AJA ROHTHHEHTAJIbULIX
rabbpo pasen 0,135, mua Gasanbror 0,113, rmobanenne ouensu Kodddn-
IIeHTa Bapwmamunm mpusefentr B Tada. 36 —37). Cojepsranue aJioMITHIs
09eHb HEe3HAYHTEIhHO (NPARTHYECKN HEe3HAYMMO) CHIKAETCs IpII mepe-
X0Jie OT OCHOBHBIX K cpeanuMm nopojam (taba. 38), ojpako yOopATI0TeH-
HOCTh €r0 pacnpefelleHNs CYIIeCTBEHHO BO3PACTAeT, YTO OTPaRacTCS
B 3HAYMMOM YMEHBIIEeHUN I100aTbHBIX 0IEHOK JINCIEePCHH Pacupeienenis
cOJepAaHuA aJIOMEEAA B THOPATAX H aHAE3NTaX [0 CPaBHEHNI0 ¢ KOHTH-
HEHTATLHEIMA Tahopo m Gazanpramn. Karoii-nubo pazmunu B pacnpeje-
JeHNU AJIOMUHHS B WHTPYSHBHBIX U 2QysuBULIX CcPeHHX IOPOjax
B 3aBHCHMOCTII OT PEOJIOTMYECKOTO IOJOFKCHUA PErHoHA He OTMedaercs.

Cofiep:xanne aI0MUHNA TPOJOJKAET NAAaBHO CHIGRATHECA IPH Tepe-
X0je OT CPelHNX TOPoj R KBAPIEBHIM IHOPHTAM H TpPaHOIMOPITAM
(taba. 39). Hecroavko Gomee pesko cHmieHe OPOABIAETCA B IPANNTAX
1 ocobenHo B kmcamx afdyamenmx mopogax (taba. 40, 41). Tocaennne
OTIAYAITCA OT CBOUX llﬂprBHBHB]X AaHaJOTOB 3NaYNMO (JOJIEG HI3KITM
COTleP/KAHEEM AJIOMHUHNS, CBOHCTBEHILIM TOJIBKO YIBTPAKHCIBIM Tparii-
TOMJIAM TOBBIN enHOH mexognocti. JliobonuTHO, uTo Kak B TpaHuTax,
TAK I B KNCIHX 30 y3MBHEIX nopojiaX, pa3BuThiX B npefetax pugeiicrnx
1 mociaepudeilcKOX reocHuKInpaNesl, HabawxaeTcs HEKOTOPOE HakoTi1e-
HIe AJIOMAHAA 10 CPABHEHHI) C COOTBETCTBYIONINMI TOPOJIAMN JIPeBHIX
maaTdopM.

Tarxum obpasoM, dBoAONNA PaCHpeicIeHIs ATIOMIHIA B HOPOIaX
¢HOpMadpHOTO» pAga jpuddepenimanun wopo7 auTocdepsl TPOTCRACT
HeCKONLKo neobnuno. CymecrBenHas moreps AJTIOMAHAS YIBTPAOCIIOB-
HBEIMIT TTIOPOJIaM#K B IIpOIlecce BRIILIABICHNA U3 MAHTHHA CMEHACTCS MaKCII-
MAIBHEIM HAKOILIEHIEM JTOTO JJCMEHTA B OCHOBHLIX IOPOJAX BeMHOI
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Amomnnnii B AHOPHTAX I amje3nrax

Tubanya 38

ITopoibl 11 PernOHB

HertouHn g

(B CHOGKAX OOBEM BRIGODKI) %, % s 8 A E HHPO PM AT
J1mopuTel
Cpepdee mo 41 pernoHy zem-
Horo mapa (41)* . . . . . 89+£04( 047 [ 005 [ 079 [ 089
Espona, [leurpassmas uw 3a-
naanas, obntas Bubopra (24) 8,7 084 010 | — —
CCCP, reocwHEIANNAIBIEE pPe-
TIIOHBl 43MaTCKOH dacTi, ob-
mad BHOOpKa (55) . . 93 102 | Q11 [ 10187 | 126
CCCP, ¥pax(21) 89 074 006 | — —
10. H. Cno-
CCCP, Boctounoe 3abaiirajape smiop, P. M
27) . .. ... W E e 93 1146 | 0,12 - — Pomanoga
O-B Mazarackap (22) 8.8 095 | 0.11 — — | [154], [238],
[207]
CIIA, ofman pubopka (34) . . 9.3 083 | 009 | 0.03 | 014
AHTe3nTn
Cpeanee mo 54 ROHTHHEHTAIb-
HEIM 11 CYOROUTITCHTATBHBIM
permoHaM  geMHOT0  Imapa
(EEE 90+01| 050 | 006 [ —0.27|—0,24
To ke, oﬁm.lﬂ umuopna(l;b) 90+041] 081 | 009 019 | 0,09
Espona
Eppona, lenrpaapnas u 3a-
majuag, obman sEGopka (25) 9.0 072 | 0,08| — —
CCCP, Lasras (27) 5 8.6 0,59 | 007 | 1,0 0.8
T'penus (20) . s %05 3 93 065 [ 0,07 o= ==
Hragns (20) o« . . . 8.8 101 | 01| — =
Asna
CCCP, reocunkiIMuanpuime pe-
riousl, obmas seidopra (30) 9,0 082 | 009 051 | 032
CCCP, Uentpanbumii Rasax-
e 4 ) SR R i & 3 9.0 071 | 008 | — =
CCCP, ITpmmopse (20) 4 8.8 056 | 006 | — =
TuxooKeaneknii  ByTKanimue-
cREI moAc, oﬁm,aﬁ BEIGOPKA
et R 8.9 081 | 009 038 | 062
Anonns (‘3{)) . 8.6 075§ 0,09 [ 008 [—0.70
Nugoneans (21) A 90 084 | 0.09 | — —
Mamaiiamsa (20) . . . . . . 93 085 | 0,09 | — - [131]
Adpura
Bamaniraa Adpnkra, obman Bhi-
dopra (21) . . . . . .. 8.1 066 [ 008 | — = [156]
Boctounan  Adpnka, oﬁman
BoiGopra (21) . . . ., 91 063 | 007 | — =

* CHOCKIl ¢M. B Tabm. 22.
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I podoaxcenue maida. 38

TTc ¥ = T 3
(B cw-%‘ﬁﬂ”cﬂrzmgglmﬁ:‘nﬂpmn x, % S W A E I[H(‘,‘["J?)(p?llﬁrllllllllli
0O-1 Manarackap (20) 9.1 048 | 005 — = (1341, [-1233].
[207
Cenepnas Amepnka
Otmana subopka (30) . . . . 9,4 0,93 | 040 | 0,50 | 0,20
CIIA, Craaucrteie rops (36 9,0 078 | 009 — —
CIIA. Kaandopana (25) . . . 92 048 | 005 | — ==
IlenTpaapnaa AMepura
Obnas BrHOpRa (26) 3 %4 92 083 | 009 — =
O-p Mapruniga (29) . . . . . 9,7 033 | 0031 047 |—0,85
10:xnan Amepuka
Odngan pubopra (31) .+ . . 8.8 0,72 | 0,08 — —
Ascrpammsa
Hopas 3eaangmsa (20) . . . . 9.5 074 | 0,08 =— —
Oxeannueckne paifoHbI
O-na  HMuauniickoro 1 Tuaxoro
ORCAHOB, cYOmMeJ0THEE Ce-
PIN(A5) S EE ol e 9,4 0751 0,08 | — —

#*%%% CHOCKY cM. B Tabm. 22.

kopir. [lamee B CTOPOHY KHCIEIX IOPOJX COJEP/RAHHE ANIOMUHNSA BHOBb
cHMsiaeTcs, OCTUrasg MIHUMyMa B TPAHATAX W KHCIHX addyauBax, T. e.
B IOpojax, oTJINYalomuxca HpamfoXee CymecTBeHHOH KOHIEHTpamuei

Kpemius (pue. 4).

A
Pue. 4. Bapnammonunan

1Y%

AnarpaMma  adomMnimii —- 190

Kpeminii B TOPHBIX T0-
pogax antocdepn

1 MArMEITHYECKIEe  [TopoIb
2 MeTaMOPGUUCCHENe OO
| — ®BHcape ohhyape, 2

PRAHNTBE, 3 — FPAHOAHOPHTH,
v — JAUNTH O — EBRADIEeRbIC
JMOPUTRE 1T TOHATITHL, 6 —
AHICINTHI, T — IMOPITH, 8 —
ranopo, 9 — PeacHHEITNHA L=
Hble Oalalibrol, 10 — Gasa.ib-
I'bl CPeaHe-ATTaHTHYCCE Ol O
xpeoTa, 11 — naardopMeHnHbe
O3 bLTHL, 12 — TOJACUTOBBIC
fazaanTtel Tapadictinx  oer

BUB, 13 — GasaiibTh g
YECHIIX  OCTPOBOR, 14 E
HITBI, 153 — Tpaxute, 16 —
Hehe IMHOBHE cHeHnTH, 17 —
GOHO TR, 18 — THpORCeHT -
e, 19 — nepuaoriorsr, 20 —
Iyunro, 21 HUMOEPIIIThI,
22a SEIOCNTEL M3 KHMOCp-
OB, 220 DIVIONMTBL 13
METAMODMHYCCHNN TTopojl Teo-
CHHEITHA e, 28 — amdm-
OOONTEL, 24 rueitesr; 25

EPRCTAI IMYECYNE  COaiiibl

87

£a

18

20 22



AdloMusnil B PAHOINOPHTAX I KBAPIEBBIX INOPHTAX

Tabauya 39

ITopomer, 5:;(:1*11(;1;:,(1,&3“?{1;06&{3): o0neM ;_, o S v ol P ufftﬁzﬁ‘:[:‘r'xﬁn
I panojino puThn
Cpeanee mo 30 permonam  3cM-
noro mapa (30) * 8601 | 040 | 0,05 | —0,14—0,21
Espona
Mirpranpma (38) - . . . . .. 86 007 | 041 | — — | [241], [241a)
CCCP, Raskaa (58) 84 DES | 008 | — =
Aszna
CCCP, reocmEmmialbible pe-
rHoHbL, ofmas sufopra (95) 86 0,68 | 0,08 | —0,09 —0,06
CCCP, ¥ pam (30) = 36 085 | 010 | — -—
CCCP, Hasaxcrau(25) . . . 84 070 | 008 | —
CCCP, Cpenuasn Asus (25) . . g'(, 064 | 007 | 018 | 0.23
CCCP. 3adaiikaane (63) 87 070 | 008 | — —
Adpura
Banainag Afpuka, oﬁmaﬂ BHI-
dopra (37) S0 T 8.9 0.75 | 009 | 016 | —031 [156]
O-p Majarackap ('.’.1) 89 066 | 008 | — — |l[1541, [238)
) [207]
CeBepaan AMepuka
Ranaja (23) . . . . . . 83 078 0,09 [ — = [251]
Kpapuessie gnopnThl I ToHA-
JHITHI
Cpeance mo 25 permoHaM 3eM-
Horo mapa (25)** . . . .. 86+02| 060 | 007 |—0,10 =048
CCCP, Kasras (26) 8.9 0,51 | 006 — —
CCCP Ypax (37) . 8,6 0,77 | 009 ] 022 | 012
CCCP, Boctounoe Jataitkanne
(46) . . . . . =1 %3 . 8,4 080 [ 6,10 [ — — |10, H. Cno-
MILO ],
P. M. Po-
ManoBa

* CHOCEn cm. B Tadn. 23.




AmoMuanii B rpapnTax

Tabauya 40

ITopuaet, pernonsl (B ckofrax o6LeM — 5 4 Weroaniuk
BRIGOPKN) x, 3 V A E o pMATIIT
Cpejiee mo (5 permonaM 3eMHOIO ma-
pa (65)* . 74 1045 | 006 —=0,12] 0,24
11 raﬂbnpwelumm 06 rmt:m ae\moro ma-
pa, obmas BHIGOpKA (248) . .| 7.21077| 0.11] 0,20 | —C,16
]('(l(lillh A AbHBE OGAACTH Enpom
1 Asnu, odman subopra (176) 75 1094 0,13 050 | 061
Espona
Baarniiernit mur, ofmas Bprfopra
(86) . . G B GG e et 70 10,65] 0.09) 035 | 0,56
mIIIIT[HII;lII}I(’Z) .. c e e e 7010620 009 088 [ 097 | [241], [241a]
CCCP, VYrpamncKmil KpueTaaimye-
CKIil Macems (45) . . . . . . . 73 (096 043 005 | —0,89
Tam ke, }\npommmcmm panamrnn;[-
Hhie TPannTe (59) ] : 7.0 1074 01| — — |B. B. Cpn-
puaoe [103]
CCCP, Kapraa (33) . . . . . . . . .| 76090 042 012 |—0,26
Enpona, HBHTpa‘ILH(U] n Jamajnas,
onmasg BHGOPKaA (43) T4 (0831 041 036 | 0,26
Azun
CCCP, reocHHKJIMIAABILIE DEIHOHEL,
obmas peGopra (120) . 7500911 042] o1 | 0,28
CCCP, Vpax(80) . T4 10851 011] 024 | —0,09
CCCP, Badaitranbe (108) 78 (095 0,42} 0,59 | 092
Anonmsa (24) : 7.0 1081 011] 024 | —0,06
Mamnaitans (45) T4 071 000 — — [151]
Adpnka
Obmas BrGopra (101) o e s o ow | TA074 040 046 | O30
Bamajgnan Acbpm\a obmas BHOOPKA _
(41) Co 6.8 (087 013 — | — [156]
Adpnxa, «uomqme lpanmm», 05]]13}{
BubOpKA (54) . : : 6,5 1052 0,08 017 | 041 )
O-n Ma}}arachap(%) " il 0,69 009 — — [154]
Cepepuas AMepuka
CIITA, obmasn Bblr)hplul (J ’U) 7.3 10,73 0,10 —0.17| —0,23 _
Kamana (62) 7,5 (083 01| 038 [—008  [251]
ABcTpaans
O6maa suGopra (24) . . . . . .. .| 721090 012 — —

* CHOCKY M, B TaQa. 24.




Tadauya 41

Amoyunnii B kncapix sddysnsax (puoanrax, Anmapnrax, odcnananax,
(eapanTax, Kpapnesbix mopgmpax) n ganurax

: {AX 00'BEe) = ; HcTouHIk
IIopoasl, Iwrn;:r(jntﬁl‘;};nt}h AX 00BEM %, o s Bt A E waopMaIIH
Kucavie adhpysupn
Cpeatee 1o 50 KOHTHHEHTAIbHLIM
I cYyGKONTHHEHTAALILIM Peruo-
nam semmoro mapa (50)* . . . | 69+02(0,56|008|—034[—0.13
ITaaTdopmenmnie Permons  3eMHO-
ro mapa, obmas BLGOpKa (44) 65 0,74 (012 013 |—0,59
TeocnnraAnaALHMe PCTHOHE 3eM-
HOro mapa, o0uas  BHOOpka §
(64) s i e e ricr! 0,75 | 0,10 | —0.80] 0,70
Espona
Enpoma, IMeurpansnas u Baua,J.—
mas, obmas Bubopra [24] . 6,9 0731011 — =
CCLP Raskas (25) . 7.5 0531007 — =
Concpuasi ATJauTHKA (H.J) 6,6 0421006 0,01 | 073
Asun
CCCP, TCOCTINRIIIHAIBHLIC pemo-
HE, 06mas BuGO pra (63) 2 067009 007 | 0,38
CCCP, Cpegnas Asun (39) . i) 0461009 015 | —0,93
Adpura
Ofmana subopra (35) . . . . . . 6.6 0781012 025 | 033 S
Imman Adpura, deasanrin (20) 614 (068|011 — = -,[‘U'.],3
O-p Magarackap(23) . . . . . . 6.6 0,57 |06 | 019 [ —053 [1'“[1)'“11' 8.
| FAV Y
Cepepnan Amepuka
CIIIA, odman puméopra (62) . 6.9 0.780.11| 0,29 | 0,52
AneTpadus
Apcrpaana i Iosas 3eaanans,
obutan puibopka (22) 6,1 068011 | — =
Janmure:
Cpenmee 10 31 ]wmon} 3CMIOTO
mapa (31) ** ; . 8502063007 035 | 005
CCCP, Kanras 11 ddl{amcaabe,
ofman puifopra (26) . 81 0,58 10,07 | —0,68] 068
CIIA, ofman nubopxa (53) . 8,6 056007 —033—094
I0:xnaa Amepura, obmasn uman—
HAWZB) o o o v o s i e 9.0 1001041 0,23 | 0,32

* CHocrn eM. B tabn. 25.




Tabauya 42

AnmoMuunii B cHeHHTax 1 TpaxuTax
ITopojier, i frax oH e - o : - Herounirk
ot SL‘:’E’J,?@';O A e x, % S v A L nH&:JtT)lm;;nimm
Cuennrni
Cpeaiee 110 40 ])l IMOHAM B3OMIOTO
ura pa (40) * 94+04(136{014| 0,21 | —0.45
IlTaTopMeHHBIC POrHOHB  3eMHO-
ro nrapa, obmas suopka (61) 9,0 1,081012| 0,08 | 0,76
Baaruiicrmit umT, ()Fmaﬂ BhIGO-
Ra (30) . bk et R e VT ) e 8.7 1.141013| 011 | 062
CCCP, reociiHRINHATBHBIE POrHO-
HLI Aa3WATCKOM 9acTm, obuas
peiGopra (72) . Sr s 9.5 1.52(016| 040 | 0.10
CCCP, Cpeaunan Asma (22 9.3 1471016 — —
CCCP, Bocrounoe 3abaiikaiape
(40) 87 083|000 — — |10. H. Cuo-
MILO]),
P. M. Poma-
HOBA
Ajpuka, ofman subopra (31) . . 7 1140431 012 | 054
O-n Mazarackap (29) . . . . . . 90 |1,05]0.12|—076 0,55 [154(|. l'l_’-"%8].
20,
CIITA, ofmas subopxa (32) . A 1,03(041| — —
Ramaaai(24) « & o i aw o 9.3 1081012 — = [251]
TpaxnTnr
Cpeanee mo 28 konTHICHTAILHLIM
M cYOROHTHHeNTadbLULIM  PCITO-
HaM 3eMHOro mapa (28) ** . 03+02]064[007 [ —005 —0.58
Espona, IleaTpanenans n J3anai-
Has, obmasa peOopra (34) . 9.4 078|008 043 [—094
Wramms (30) i & 88 107 (042 — =
Adpuka, odmas pubopka (22) . 07 14410,12] — o=
O-g Majarackap (20) . . . . 95 0741008 — — [I.T]i[]. [T’38],
207
CIIA, obmas rubopra (20) . . . 93 078008 — —
Apctpam, odmasa Boibopka (20) 85 1041012 — —
O-pa Tuxoro, IMEanickoro m At-
JaHTHUCCKOrO0 OReamon, o0IIas
BhIBOpKA (33) . 9.4 073008 — =

* (CHOCKIL eM. B Tabn. 27.
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Hmxe mapn kodo(@UIIENTH OTHOCHTEIBHON KOHIEHTPATUM COJepAia-
nnit adoMpEEA KK B mopopax «HOPMaJbHOTO» psga muddepennmanuu
10 OTHOIIEHHI0 K HNePHOTHTY:

Hyunt . . 0
l'[cpnjl,nTn'r 1

I'agopo e
Jiwopur . . . Lo a e e
K Bapresuiil nnopm‘ 6o o
I'panoguopnt 4
I'panr 3

Tllexounnie nopojLl OTIANMYAIOTCH OT THOPOJ pafga rabbpo — AMOpPHT —
TPAHOJUOPHT — TIPAHUT OPOTPECCHBHEIM HAKOIUIEUMEM aJIOMUHNA
(raba. 42, 43) n ¢ 9T0il TOYKN B3PeHHA MOTYT OLITH DpeJicTABIEHH KAk

Tabauya 43
Amomunnii B nedeanHOBBIX cnennTax u gonoanrax

Ilopoasr, p,_.“,::lﬁtfl?“i‘:;urn;ux o0BeM .19 5 v % ) ITIF;IEI?('I‘:%:\;I]:X?T‘III
Hedgeannossle cnennThl
Cpeniiee 1o 48 Permomam 3CeMHoro '

mapa (48)* . . . e [ 11,0+0.2(0,75] 007 | —0,01| —0.18
CCCP, KHoasernii 1-0B. (hh) o 109 |1,48 (014 0,29 | 0.71
(‘CLP, TEOCHHKIUHAIBHLE DErTo-

HEl a3WATCKOI HacTH, m’)maa '

BEIflopKa (30) . 110 [1.29|012] 016 | 060
A¢dpmra, obman nutm]ma(;l) 114 1,02/009]| 037 | 0.63
A¢pura, I'smmes (20) . . . . . . 142 || 0:85] 007 — —
10:xBan Adpnra (27) . . . . . . 113 |1.56|014| — - [207], [133]
O-p Magarackap (20) . . . . . . 10,9 [097]0,09| — = [|,,] [238],

)|J

CIOA, obmas swmbopka (23) . . . 1,4 1,100,410 — — i
DoHOIATHI
CpejHee 10 20 KOHTHHCHTAILHLIM

n C}’6]\'0[!’]'{-1HFHTHJIbl!}-l.\‘l permno-

HaM 3eMHOro mapa (20) ** . . . 107 (073007 019 | 094
Eppoma, Ilenrpansuan | Sanag—

Haf, obmasa subopka (23) . 1.1 0751007 — —
A@pm{a, ofmasn Lo PR (3’;) . 108 | 0,76 0,07
0-8B Magarackap (27) . . . . . . 19,7 |078(007| — — | [154], [ ]’%S],
[207

CIIA, oomasa smbopka (21) . . . 108 10,54|0,05| — —
O-pa Tuxoro, Hmamiickoro nm At-

JAHTHICCKOTO OKecaHOB (25) . . 1.1 1,30(0,12 —

* CROCEN CM. B Tabn., 28.
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Gokopoii psap ra6épo (KA 4,6) — cmemur (KK 4,8) — uedeannonmit
cueHnT (KA 5.D).

Ofo0man xapakTepHHe OCODEHHOCTH pACHpPeIeSeHusa a1 MUHI
B MATMaTHYECKITX HOPojax, Heo0X0ogmMo HOAYEPKHYTH, 9T0 B OTIHYME
OT KpeMmung, NaKAMTUBAIILETOCA COBMECTHO ¢ KHCIOPOJAOM B BepPXHHX
oboaograx jaurocepsr, ATIOMIHIE B MAKCHMAJIbHOIT cTeNeHN KOHIEHTPI-
pyeres B mpejenax «0azanpToBoiy ofomoukn. IaBHeM KoHlUenTpaToMm
M HOCHTEJEeM OCHOBHOII MacCHhl AJMHHIA B «0azaJbroBoily o0od0d9ke,
BEPOSITHO, ABJIAETCA INIATHOKIA3 — IMHIPOKO PACHPOCTPAHCHILIIL MuUIe-
panx mopox amdubosuToBOil M rpamyanToBoil ¢aunit Meramopfmama.
WNmenno B pHepreTndecknx 0coOEHHOCTAX OCHOBHHIX IJIATHOKIAZOB Clle-
AyeT WeKATh Pasrajiky OTMEUeHHOIT TenIennud AJIOMUHAA K HaKOIIeHNI0
B «BasaanTonoiy ololouke JnTOCHEpH.

Raxk uapectno, B AHOPTATOBOH MOJEKYJIe YACTH AJIOMITHHA BXOIAT
B KpPEMHE-KMCJIOPOJHRIL TeTpasap, 3aMentas ojjun atoM kpemnna. B pe-
ayabpTare mofpoOHOTO 3aMelle-
WHA B I0JIEBOM INIDATe MOHAH-
skaeTess  obmee  cojeps;rapme
RICTOPOTA W  YMEHDLIIAeTcst
00BeM ANeMeHTa PHOIM SAIeiKE —
oroao SY% ma Kamauil moH e
kncaopoga (raba. 44). Takmm Mutsepasht KHCA0POL, A
0fpasoM, HAKOIIEHHE AJIIOMII-
HUsA B «Das3anbToBOM» 0007101-

Re TaTocfepsl HMeeT BIOJHE {{[edf““”,“ i
. ..  MuKporanm
ONpeleTeHNLIl dNePreTHIeCKMIT A sy
CMBICT M JQOJMKHO paccMaTpH- g-KBapn .
BATBCS B TeCHOIl ¢BABH ¢ 00-  Aunoprnt
MM MPOLIEccOM YCTaHOBIEHHSA
TePMOIUHAMHIECKOT0 pPaBIOBe-
CHS B KPEMHE-KHCIOPOJHOM KapKace BeDXHHX 000J0YeR 3eMHOIE KOPBL.
B mmxEEx gactax «basaanToBoily 000109EH BOJNAM TpAHHIL € Bepx-
Heil MaHTHEH PoJib IUIATHOKIA332 KAK HOCHTEJISA AaNOMAHHA JOJAKHA
MepexouTh K oMPanuTy M TpaHATY SKIOTHTOB.

Bapranmonnan amarpaMma (eM. pHe. 4), WITOCTPHPYIONAA pacupe-
JeJleHNe aJIOMIHNA B MAarMaTHIeCKHUX MOPOAAX PA3JUIHOI KACJIOTHOCTH,
MMEeT JO0CTATOTHO CHOHEI XapakTep. YeTKo BLIPHCOBLIBAETCS CepUs
fasaapToBex mddepennmaToB, HaUMHAA ¢ OO HEHHHX ATOMOHIEM
ToNeuTOBLIX OaszanbrToB I'aBaliCKUX 0CTPOBOB M KOHYAS IJIIMHO3eMACTLIMIT
FeOCHOKINHANBHEMI Oazanpramm 1 rabopo. Mamemenme cojiepsanms
ATIOMUHHA B BTOH CEPUH OCYIECTBIAETCH WPH IOCTOSHIOM COJIEPHIAHNIT
KpeMHHA. A B Irpynme I'PAaHHTOMAOB U IEJOTHLIX IOPOJK HMMEET MecTo
OTIEeTINBAA OTPHALATENbHAS KOPPEJANHOHHEAA CBAZH MEKAY COMEP;/KaHIeM
ANIOMAHNA W KPEMHW#, ABJIANIAACA BHIPA/KEHUEM B3aHMOOTHOIIE NIt
MEIIY KBApPIEM, MOJEBLIMU NIaTaMia 0 (elIbImuaTongaMa B paccMaTpi-
BaeMblX mopojax.

Tafauna 44

0bBem ICMEHTAPHBIX AYCCK IMOJI¢BBIX
maTos, C-KBapia n [Il"(l){‘.'lllllﬂ
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Amomunnii B Mmeramopdnuecknx mopogax

Tabauya 45

) - [ \

(n r‘fcgﬁéﬁgh;}ﬁ;ig\:rﬁ?&pnn) x, % 5 ¥ A E m{‘lqru:run\':.‘lulrixlnn
AMpudoanTer
Cpeasee mo 25  permomam

demHoro mapa (25)* . . .| 83=+05 1,29 | 0,46 [ 044| 068
Baarniickuit mur, o6masn

BHIGOpRa (28) BLKE s 85 094 | 0,01 | 050 071
CCCP, Yl-.p.mnc;\nn K-

CTA/UIMYECKNIT  Macchn,

HIZKHUE apxeif (28) 7.5 1,10 | 015 | — - B. B.

Ceupiion
[103]

Tam e, HiKHIIT r_rpo'repﬂ—

30it (98) . . o 8.1 1,30 | 0,16 — - To e
CCCP, reocHHKIHAALUBIC

PeruoHEl a3naTCKOIl wacTIr

(54) . 82 107 | 0,13 |—0,10|—0,03
0-n Magarackap (20) 83 1,55 | 019 | — — | [t 14[]5 l«i 381,

07

Ramapa (2000 . . o o o o o 8.3 1,07 | 013 | — — [251]
I KAOrNTHI
Cpeanee mo 16 paiionam

[ (I s S 80+078 150 | 049 | — =
Adpura, ofmaa BHGOPKA

@EE) = ke v v sl 8.1 2321 029 001| 081

Taeiicnbr

Cpejice mo 31 pernony

semmoro mapa (37) *** . .| 8403 (074 | 0,09]| 008] 034
Baaruiickuit  mpr, oOmasn

sebopra (53) ; 8.0 1,161 014 | 030 051
VEpauHCKmH  KpucTaiind e-

ckiit Maccun (34) . 8.1 156 | 0,20 — —
CCCP, Ypax (24) . 8,5 174 | 020 | — -
CCCP, Cubnperas Imaupup—

Ma (3") ...... 7 1,23 | 046 [ — .
BanajHasg ‘\(Iaimha (90) 8.0 1,23 | 0,14 | 016] 024 [156]
0- Majarackap (29) 85 0831 010 | — — | [154], [%38],

207

Ranajga, ofmasa eebopkra [

(36) v v oo 8.5 164 049 | 001| 037 [251]
KRanmaja, HKpeBer, rueiich

TpanyauToBoOM dawms 1o

12 00BeAMHCHIILIM upm’:aM

(€112 RN S 87 0681 008 | — — [180]
Tau se, THCICH nmbnﬁu -

Tonoit damm (13) . 8.4 043 | 005 | — - [180]

* UHOCKM CM. B Tagm. 28.
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Il podoaxceriue maba, 45

IToponsl, permoHet - o HeTodmine
(3 cEOGRAx 00BeM BBRIGOPKH) x, % s v A4 E TH O N A LI
Kpucraxinyeckie eTaHIbI
Cpejinee  mo 40 permonam
deMiioro mapa (40) *¥%¥ 1 884 ()4 1,19 | 047 | 027 0,59
@musnm (66) . . . . 8.3 1,75 | 0,21 — — | [241]. [241a]

CCCP. reccnmiRINHaNLHBIE
perioHs a3naTCROi TacTy,

obmian BeifopKa (48) . . 8.5 223 1 026 | 014 |—0,83
CCCP, ¥pam (20) . . . . . 88 2,26 | 0,26 — =

CCCP, Cnbnperas maatdop-

M O 2 s 2 ok s g g s 8.3 234 0,28 —
Adpura, obdmasa sufopra

(58) i 3 N %3 W 83 198 | 024 | 038 0,08
lanaa, ofmas  BeGopKa

(25) an omw o= owowow s 88 204 | 0,23 — =

**** CHOCKY cM. B Tabm. 20.

METAMOPO®PUYECKIE ITOPO;(bI

Ilepexonasa k meramopduueciun nopojgaM (Tabi. 45), HEODXOAUMO OTMe-
THTD, 9T0 aMPHOOMATEL IO COMEPsALINIO0 AJIOMEHIA COOTBETCTBYIOT KOTi-
THHEeHTAJLHEIM GasanpraM (HO ne rafbpo) u 6azaanpram Cpemie-ATaanTi-
qechoro XPEGTB, a cojep:range aJIOMHUHHA B 3KRIOTATAX HIpPAKTHUECKI
He OTIHNYaeTcd OT CBOﬁC-TBG}IHOF() IIeJJOYHBIM OReaHNYeCRIM ﬁﬂf}ﬂf!bTilM.
B 1o ;re Bpemsa rak ampuboanTer, TaK W 9KIOTHTH OTIMYAIOTCA 0T 0a3al1b-
ToB GonpIneil BeUYNHOH ANcHepeny cojep/Ranuil adloMHHHA I B DTOM
OTHOIIEHHM OHH CXOJHBI ¢ raddpomjami.

I'mefice ¥ KpHeTadianveckne CAaHOBl 110 COAEPRATHIO aJHOMITHIS
Gamskm rpamogmwoputaM. Ilpn atom mo mampasirennio oT KpucTaJmue-
CKHX CJTaHIOEB K IPAHOANOPHTAM YBeJWYHBAETCA VIOPALOYEHHOCTH pac-
npenpejeHnda aJdlOMUIHHA, 5TO oTpakaercsa B 3aKOHOMEpPHOM CHH/ICHHHI
KoafHuNMerTa BapHanum ero cojgepskannii or 0,14 (kKpuerananmuecrue
cragnn) go 0,09 (rmeiics) u 0,05 (rpamoguopurst).

OCA/IOUYHBIE TTOPOJIBI

Vpennuerme ROIQPUINCNTA BAPUAINHE COEPKAHMI AXIOMIHIS Ha-
Garogaercs jajee M B TAMHHCTLIX CHAHIAX, He OTIHYHMBIX IO CPC/IHCMY
COJIEP;KAHUIO BTOTO JTEMEHTA 0T OoJee MeTaMOPOU30BAHHBIX KPHMCT.IJIH-
JecKHX aHaJoros. B ramnax cojlepianne aJIOMUHWAA, OO-BUJHMOMY
IIOBBIIIAETCHA, XOTH ROJHYECTBO PErUoHOB, VYACTBOBABIUIUX B mojacyere
(taGum. 46), WeaB3sa TWPUBHATL JTOCTATOYHEIM.
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AmoMunnii B 0CaJOYHBIX HOpoAax

Tabauya 46

_ = 8 A E VcTouHITK
(n cz:(%::ﬂ;ng@h?&rg;}éﬁraIm) =, % lgx ‘é"lr:: v ?ﬂ‘; giig mH@ OpMATITIT
Tanaucersie  cJaaHibl
Cpeamee mo 24 pernoiia _

3eMIOTO mapa (24) * 86+=08 1,97 | 023 | 0,88 | 0,69
CCCP, reocniKJImHa Ih-

HBIC perionn, ofmas )

BrIOOpRa (36) 8.8 1,80 | 0,20 = = )
Mamnaiisima (22) 8,0 136 | 047 | — | — [131]
Kanamga (20) 8,6 1,78 | 0,21 = ==
Tannnt
Cpeanee mo 20 pernomam

3eMHOrO Imapa (20) ** | 5 (.4 0,93 | 0.10 — —

CCCP, Pycckas maat- Rt ’

opa - 105 L9 lodg | — || — [32]
CCEP, Chlrdn:l.an rmma 10,4 207 | 020 - = [32]
CCCP, Rabras . 5 “,1 152 | 045 i - [32]
Mamajizgns (29) 133 369 | 028 - sty [131]
O-B Manardchdp (‘?1) 9.6 096 | 0,10 — — [154]
Kanaga (20) . 10.8 323 1030 | — —=
Tleekn m mecuannkn
Cpeamee mo 20 pernomam

3eMHOT0 Mapa (20) *** |5 q. 45 1.02 | 035 — —

CCCP, Pyccrasa miat- &k )

gopma . . 3.7 094 | 025 | — | — [32]
ccer, led}cmn nmra 43 103 [ n24 | — — 321
CCCP, Hasraz . . . . 5.9 0,74 | 0.12 = == [22]
KapGonaTHbie mopojin
Hagectuain, cpemee 1o

20 permonam 3eMHOrO o

mapa (20)**** 1096 +0,30 0683 070 | — | — | Tounocts

CPeIHero Me-
Hee =+ 2007
I[IHP (52) 0,95 |[—0,194/0381| 063 | — =
KHanaga (39) 050 |—0611]0611) 1,47 | 0,18 | 0,98
Ho:aosmur, ofmas (riao- i
GaapHasn) Bubopra (133) 0,015 [—2,024]0,365] 060 | 0,60 |-0,13 [251]

¥ GHOCKM CM. B rada, 30.
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A. A. Muraneony Adconwmuoe fpema, May. AEM

1 00—800-2250~

Hurtepecra goctaTouio YeTKO OpOABIeHHAA TEHIEHIHA VMeHbIIeHIs
COllep/RaHEA aJIOMUHNA B INHHICTHX OCaKaX uexJa J[PeBHIX MaaTdop
(Pyceroir, Cesepoamepuranckoil) or mpoTeposos Ao Kaiinosod, obyc.o-
BJIEHHAA BECLMA IIIPOKHM Pa3BUTHEM OCHOBHOTO BYJKAHIBZMA B JOKeMO-
PHICKIIX TEOCHAKIMHAJANX 1 Pe3RHM CHHyRenmeM MacmTaa H3ANAHUOI
OCHOBHOII MarMmpl mocae KoHcosamganmm miargopm. A, B. Ponos u
A. A Murancos [99], anaamsupys reoxmmuueckyio ucropmo Pyceroir
u CeBepoaMepuKaHCKoil DaaTdopM, 0TMEYAIOT TakKe 3AKOITOMEPHOE 1H3Me-
HeHmne BO BpeMeHN AJTIOMO-KpEeMHHUeBOI0 MOJIYJA, XapakrTepHnoe Kak I
PINHACTHIX OCAMOYHBIX, TAK U JJI5 HMapamopoj paceMaTpiBaeMbIX [1.1aT-
dopm (puc. 5). OTHoCHTENBHO BEHCOKOE 3HAUEHHe MOTYIA IIA KOMILICKCA
apxeicKIX mapa- 1 0OpTOUOPOX 0HN 0OBACHAIT YHACTEJOBAHEEM I.TITHO-
3eMa B mporiecce mepepaboTHE W rPAHNTA3ANME pAHBeapXeHCKWX OCHOB-
HEIX 8(dV31BOB M NPOAVKTOB UX paspymieHus (rpaysaxkos). B Goee
IO3/{HIE JTAILl BeANIMHA MOJYIA BaKOHOMEPHO CHHMKAETCA B COOTBET-
CTBHH C yMEHBIIEHNeM HATeHCHBHOCTH (y3MBHOT0 BYIKAHH3MA, pas-
BUTHEM TPAaHHTH3AUUN W T. . JBOJOIOHOSA 0CATOYHBIX IJIHHHCTHIX TODPOT
€ TOYKN 3PEHNs AJIOMHHNS NIJTa B NPOTHBOION0;KHOM Hanpansenin. [lo-
CTYIJIEHHE alJOMWHHA B TJIMHEl IO CPABHEHHIO ¢ KPeMHUEM VBeIHUTIBa-
J0Ch OT apXes BIVIOTH [0 Me3030#, KOIJIA VCJIOBUA 0CATKOHAKOMIEHIA
Ha maatdopMax mpeTepienn pe3Kne M3MeHeHU.

Sacay:RIBaeT BHIMaHHA TaK:Ke O/IH3K0e COOTBETCTBHE DACTIPE/CIeHTIs
ANIOMIIIIA B JIPeBHAX W COBPEMEHHHX TJIMHHCTHIX ocajkax (Tada. 47),
XOTA U1 BLGOPOR, IPeJCTABIAINMX COBPEMEOHHBIE MOPCKUE OCANKM,
B psjie cayyaen xapakTtepHa BLICOKAs NUCHepcud pacmpeieleHus cojl1ep-
FRAHMI ATIOMINN, BR3pBaeMag BRIUeHWeM nmpol, B pasamaHoil Mepe
oforaniesHBX KapOOHATHBIM MaTepuagoM. I cosaleHiQ, TPeICcTaBI-
TEJBLULIT MATCPHAI, MO3BOTAONIIT cPABIUTL pacTpeesenne AXIOMIITIHH
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Tabauya 47
AnoMiunii B COBpPeMEHHBIX 0CA/IKAX

(8 ex0l Hax GOBCN BHBOPHKR) % % g v B | megoisimg
T'ayGoROBOAHLIC TIMHACTHE
ORcalnuecKIe (28) . . . 83 147 | 018041 [ =045 [182]
Ileaarngecrne, Tuxuil oke-
AT 2E) L 86 2,58 | 0,30|—1,30 | —0.81 [198]
FayGorosoase  wapHonat-
Hele (Toaee [0 CaCOg)
AEARSEE A 406 221 | 054 — — [182]
TeppHErennbie OKeaHIIeCKITe .
daaunp llapns, Bemecyona:
ragAe (12) . . . . . . 8.3 106 [ 043 — ==
MCCHRIE (1T « = = e s = 3.2 144 034 — =

B COBDEMEHHBIX MOPCKUX H HOPECHOBOJHEIX Ocajkax, oTcyTcTByer. Mi-
BecTHAA cpeauas mpofa, mpegctaBaswmas ua p. Muccmenun  [164],
€ 3T0Il TOYKM 3peHHA HecRoJbko obegmena axmmuumem (5,3%), oxmako
HEU3BECTHO, HACKOJIBLKO 9Ta mpoda MO;KeT MpeICcTaBIATH HPecHOBOTHLIe
ocaiku BooOmie.

Hurepecna 1 peskasf pasHULA B CONEPKAINH AJOMUHUA METY Wi~
BECTHAKAMI 1 JOTOMHTAaMH. XeMOTeHHBI Xapakrep MocIeJHIX, H0-BUU-
MOMY, MOReT CIy:EHUTh 00BACHeHWEM DTOT0 ABJIeHuA. B cpemEeM cojep-
JRAHIE aTIOMIINA B IeJarudecKHX 0cajkaX OKeaHOB, ¢ yUeTOM pacnpe-
JleTeuns pasiHyYHBEIX TPYIN OCAAKOB, mpuuaTo Hamu pasmniv 6%, uro
HpaKTH4eCKN He oTamgaerca oT uudps, gammoir A. Bb. Pomnosuiv
n A. A. flpomescknm.

CpejiHee cofep:iaHile aTOMHHHA B 0Caj04H0i 000J0UKe anrochepsl
Aano B rtaba. 48. llocne HMcKI0OMEHHSA YIIEKHCJIOTHL M H30BITRA BOJLI
cojlep;RaHue AJTIOMHHHA B 0Ca/[09HOM obosnouke yBeamampaercs 10 7,1%.
Jdroit nuppe GANBKU HOBHIE JIAHHEE O PACHPOCTPANEHAN AJIOMIIIIA B 0Ca~
dounoM "gexiae Pyccxoil m CeBepoaMepuranckoii maatdopy, omyOamko-
panusie A. B. Ponosniv m A. A. Murgacosum [99]: Pycckaa nnardopma
Al 41Y%, mocae mewmwgenns CO, 6,7%, mocae mermoueHns HadLITRA
Boner 7,2% ; Cesepoamepuranckas niaardopma Al 3,9%, mocae nckamoue-
nua CO, 6,6%, mocae uckiarouennsa usduirka Bomsr 6,9% .

Juisg MarMarngecKux mopoj «TpaHATHOW) 000JI0YKH, IIPeCTaBI IO X
JpeBHne maaTgOPMEI I MOJOJHE TeOCHHKIMHAIbBHEIE 30HEI, XAPaRTepHA
3aMeTHasl PasHILA B CPeJlHEM COJeP/KaHUN AJOMUHHA, 00VCI0BISHHAA
PA3THIHEIM COOTHONIEHHEM T'PDANMTOB M I'PAHOJMOPUTOB B IPEJenax 9Tnx
MAKPOCTPYKTYPHEX eannun autocdeps (tabdx. 49). Cpegnee comepsranue
ATIOMHHNA B «TpannTHOIY 06om0uke nnrocdeprr (Tadx. 50) cooTneTcTByCT
CMECH PaBHBIX YaCTCH TpanuTa ¥ rpanojnopura. CJegyer oTMeTUTh HERO-
TOPHIl JleprHuuT anloMuans B ocagodnoil 06oiouke Mo cpaBHEHNIO ¢ «rpa-
HHTHOH», 9TO, BEPOATHEE BCETO, 00BACHACTCS HETOTHOCTLIO HCTIO1b30BATI-
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Tabauna 48
Pacupegeaenne ajJioMIHIA B ocafounoil ofog0uke antocdepob
HA KOHTHHEHTAX

Ccpenree Pacrpoctpa- Pacupoctpii-
cofepmanue | KOADOUIENT) “gopirncrs LB LIS
Hop oz ATIOMITHIIA, BAPUAIMKN | 5 ppoenrens-| MOPOT B 9
0/ Cﬂ)‘[(‘]l)i(ﬂﬂﬂn HBIX [} 0T MaCChbI
i 0 = -
ODNIOTKIT
Ocamounbie
IampmeTeie cJaa|gnbl . . . . 8.6 0,23 | =90
Famasr . . oo o o o e . 95 0,10 [| 2
Ileckit m mecyaHdkl . . . . 29 0.34 25.4
KapbogaTter . . . . . . . . 0,96 0,70 20.8
DBATOPHTEL . . . . . . . . 003 * He onp. 0.8
Cpeaaece o o . . . . 5,718 0,32 Luo,0 80.4
Jddy3 npusie
BasalbTel LIATHOPMCEHHBIC . 8.2 0.09 5.6
BazaneTel  reocnHRIANHAL-
BUE & & % e s a @ 5 s 8.6 0,07 311
AHIEBNTH . . . . . .+ . . 9.0 0,06 41,3
Haunmter . . . . . 8.5 0.07 08
Rucasie adyaneor : 6.9 008 210
THaIERL o 2 wo% % o« 5 o« 9.3 0,07 0.1
00153 2 (o %1 & 1 ) (RN 10,7 0,07 0.1
|
CpejHee . . . . . . 8,40 0.07 100,0 19.6
Cpemaee 18 ocajlounoii o6o-
JIOYRII HA KOHTHHCHTAxX . 6,29 (.27 1000

* TIo manseiM M. Xopaa [223].

HBIX JaHHBIX O COOTHOIMEHWAX CINIMKATHBIX N KapOOHATHBEIX MOPOT B TeO-
CHHKINHAIBHEIX 30HaX !, CymecTBeHEYIO POJIb HIDaeT TaKAKe OTCYTCTRIe
JOCTOBEDPHEIX JAHHEIX O COOTHOLICHHAX HHTPY3UBHEIX, MeTaMopduuecknx
1 0CaJ0YHEIX MOPOJ B Ipefe;1aX eoCHHKINHAILANX 30H. Pacnpocrpane-
HIe Ha Ie0CUNKJINHAJBHYI0 KOPY JaAHEX 0 cocTaBe 11aTdopMeHH0IT KO
MOMRET CIVAHHTh HCTOYHUWKOM MHOTHX HeTOYHOCTell.

1 [lcxoda w3 moeo, umo 8 dokembpuu rapGonamise nopods pacnpocmpaHensl
0pasdo yenvuie, wen & Goaee nosdnue nepuods pazeumus iexnoll kopu, A. L. Ponos
w Ao AL Apowesckult [100] npu nepecueme cokpamuan kotiiecmao kaploHamusr no-
pod & 3 pasa.
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Ta6.auya 49

Pacnpepeaenne alloMuHnsg B MAIMATHYECKHX Hopojax mIaTdopMennbix
I PEOCHHKINNAIBHBIX PerioHOB «TPAHNTHOI Y 060a0uKH anTocdeps

I pesane T3 THOPMEI

TeoCHERIIHAIN

s Cpetiee Pacnipoctpa- Cpeanee Pacnpoctya-
AL oeit cojle[nRARNE HEHHOCTh comerHiamnIe STEMHOCTE
ATIOMMHIA, B OTHOCH- aTTIOMITHIS, B CTHOCI-
% TeJIbHRX Y% o TEALHBY U,
I'papnri g 74.0 75 430
F]')ﬂ]l”."lll“[!ll'l'bl 8.6 10,8 8.6 430
lipa preBLC UIOPITLI 86 24 ' o
Juopnru . . . . . . 89 14 89 w)
IHGG}J(J N -1 R 9.1 100 9.1 0
e piio T 2 54 05 954 | "
IvHATH . 0,69 # 069 | 2
CHeHOTEL . . . . . . . . 9.0 10 95 06
HedgenmHOBEIC CHEHATHL . 1,0 0.1 10 0
Cpepmee . . . ., . . 7,60 1000 8.17 100.0

Tabauyn 50

Pacnpejedenne aloMiuana B MOPOJax «rpaniTHOIY 060JT0YKIL IHTOCHE phi

(pennee Pacnpoerpa- | FicnpocTpa-

cungm;:.aﬂne Hoappuuuenr m-;n}ocré B HELHOUTD

Toponu ATTIOMMHIA BADMAIMH | oryoenreds- | HOPUL B %

07 ! coJle pAHa It HHX OT MACCH

& A 0001091

Marmatigeckne
Tpasnrer . . . . . . 74 0,06 63,7
Tpavognoputel . . . . 8.6 0.05 21,5
Rpapuesre qnopnre . 8,6 0,07 29
Auopntm . . . 89 0,05 1.6
Iabopo . . . . 9.1 0,42 9.0
[Te puOTIITHL 204 0,54 | 0.3
IIVHATEE oo o oy 00 & % 069 0,57 |
EHBHETRY o = 59 2 % w 2 9.4 0,14 09
Hegednnosbe cueirntir . . 11,0 0,07 0,1
Cpeguee . . 7.87 0,07 100,0 HHEA
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I podoancenue mada. 50

Cpenee Pacripocrpa- | PiCIDOCTRA-
T coepianme | Koaphmmmess | newnocTs ek
POIBD AT IOMITHIST | BApITAnMIL B OTHOCH- BOPOILB o
0 " | comepimanmit | Teaplibix 9 OT MACCHI
/0 : : i 060.104K11
Meramopgnueckne
TI'ieiicor TEREN 8.4 0,09 L 810
K preramingeciine caani 8.8 013 J o
KsaponTer u necuainin 3.8 (0,24 7.0
AmdusoanTi 8.3 0,16 8.2
Iiap6onari 1.4* Ie omp. 0.8
Cpeanec . 8,16 0,095 100.0 46.6
Cpeanee aaa  «rpannTioiis
ODOTOTKIL JIHTOCHE PhI 8,00 0,08

* 110 aaaupin A, L, Pomosa 1 A. A, Murmrcona [99).

4. WEJIE30

heneso — XuMHYCCKMN dieMeHT BHYTPEHHEX reccdep demam, poib
KOTOPOTO 3aKOHOMEPHO YMeHbIIAercs npu Iepexoje oT IIy0OKHX ropu-
BOHTOB 3eMHOH KOpsl, OJUBKAX K Bepxieil MAHTAN, K TPHOOBePXHOCTHLIM
30HAM TPaHUTHONY 000I0YKH.

AToM jxejiesa cpegm IPOYHX aTOMOB HOPOj00GPABYIONIX BI1CMEHTOR
of/1aiaeT MaRCcHMaJAbHKM aToMHEIM Becom. Ha Kpusoii aroMunx 06BeM0B
OH 3annMaer naubosiee HUBKUI yPoBeHb, uTo, coraacHe A, E. Mepemany,
umeer 00JIblloe 3HAYEHHUE Ha panHUX cTaguax ruddepeHnmanmm Mate-
PHI. «...BeECTBO HA DEPBHIX NYTAX cBoell AuddepeHnmanmim 1 pacupe-
JAellenus PPYIIIpYercsa Ho cBoeil norpeGHOCTH B MPOCTPATICTHE, 110 aTOM-
ey obvemamy» [117, crp. 64]. Cpexu moposioofpasyoumux  si1eMenTos
JREJIC30  ABIACTCA eIUHCTBEHHBIM DIEMENTOM, MMCIOHIUM IlePeMeNH Yo
BAJIGHTHOCTE (POJAL MAPTauila B 3TOM OTHOUICHUM 10 CPABHEHII) C dkelle-
30M TMYTO;RHA). JTO CBOMCTBO OMpefenser B M3BECTHOU Mepe HMCKJIIOWN-
TEALIYI0 DOIb jREJIC3a B TPAHCIOPTHPOBKE KHeaopoga B raydokue
y9acTiH Jjutocepn B Ipomecce MOTPY;KeHHA ORHCIEHILIX 0CAJIKOB IIPI
dopmupoBatun reocunkianpageit. B eBsasu ¢ oTHOCHTEJNBHO OOJMLIIHAM
ATOMHBLIM BECOM jKeJe3a OKUCH IBYXBaJIEHTIIOTO rKede3a FGO cpenu opo-
qux HO])(],‘I(H)ﬁi.)ill]yl(JI].[.W'X. ORUCJA0OB BBHIAECJTACTCH TaRie MHAHHMAaJIbHBIM
(1o Becy) cojepsranmeM KHCIOPO/Ia 1a oM aToM MeTaia.
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MATMATHYECKHE [TOPO]1bl

I'aaprolt 0cobennoCThI0 PACHPCACTCHUA kelde3a B YibTPAOCiioBHBIX
10poJiax ABIAETCH HE31AYHTeNbHas PasHuila ero cojep;Kaunii TIsf cpef-
HUX COCTABOB YJNbTPaba3UTOB IPH HAIMYHI PE3KHX pasjauyuiii BHYTPI
THOOB B 3aBICIMOCTI OT Fe0JIOTHYCCKOTO IOJOKEHIA KOMKPETIBIX Pasiio-
Buanocrell (tada. 51). Jacay:KMBaeT cHElMATIbIOT0 BHUMAHIA 3aMCTHO
Ho1ee BLCOKOE cOJeP/RAHIIE jReIe3a B IPeBINX yIbTpadasnTax, pasBuTLIX
B mpejenax miaTgopMeHHEX PernoHOR, 110 CPABICHHIO ¢ AHAIOLMUHLIMIL
TOPOAAMII TEOCHHKJIMTAJBHARIX 30H, X0oTs WHGOpPMaNms, WLIOCTPHPY-
10ITasg 3TO IOJ0:keNne, Te Beerga Moxer OLTh NpH3NaHa [MoCTAaTOYHOIL.

B aToi cBsizn caeyer OTMETHTE, 4TO UMEIONHCCH ¢/ IHAYILIe aHa N3k
AYHUTOB H OepWI0THTOB, MHTPY3UBHAE MACCHBLI KOTODHX 00HApPYIRI-
BAalOTCs B Openenax paszButua 0a3aidbToBLIX cepuii na ocrposax Ilupmii-
CROTO UM ATIAHTHYECKOTO OKEaHOB, Takyie OTIHUYAITCA BLICOKUM COTCP-
sRaHmneM skeqaeaa (Goxee Y%). B To sie BpeMs IVHUTH I HePHOTUTHL 0Kea-
HITECKOTO 1A 3aMeTHO 00eHeNEl JieIe30M H ¢ 9T0H TOYKU 3PeHHS MOLYT
paccMaTpHBATLCA KaK Kpaifiue B pALY yALTPadasuToOB, MpejicTaBIAONHX
niaaTGopMentne  permonbl, TeOCHHKINNAJILNLEIE 30HK 11 OKeailnue-
CKOe 0.

Obpamtager, K rumaduccaTblILIM T MHTPY3HBULIM TPEICTABUTEIAM
ceMeiicTBA yALTpabasuToB, VEA/KEM HA [OJHYI AHATOIMIO PacHpesele-
HHA kede3a B kuMbepantax n nepujgorntax. lmewomiases orpagnuenias
HHGOPMAIIAA N0 OKeAHWYECKUM ITHKPUTAM CRHTETETLCTBYET O CXO/ICTBE
pacmpejelenns ;Keae3a B DOPOIAX 3T0M FPYOOLI ¢ GOTATHME SKEICI0M
cepuaAMH maatTdopmennnX yasrpabasnros. Takum oOpazom, mHameuaerTcs
H3BeCTHAA aHAJOINA B paclpejeleHIN ;Kejie3a B ylabrpafaznrax mar-
$OpMEHNLIX PErHOHOB M OKCAHNTIECKUX OCTPOBOB IIPHU CYIMECTBEHHO ITOHA-
HEHHOM COJICD/KAHUN 3TOTO 3JeMeNTa B YJALTPAla3UTAX I'e0CUHEIMHAT -
HEX ofiacTeil 3eMHO# KOpEHI.

OtHocHTebH0 peskne Kodedanua B npejienax oTAeIbHLX TAIOB M0 POl
M HejlocTaTogNi, B o0meM, o0beM aHaguTHIecKoil HHQOPMATIIT IO Vilb-
TPaoOCHOBHBIM IOPOaM He MO3BOJHIOT CjlejaTh OKOHYATEILIOr0 BHIBOMIA
IO COOTHOIIEHHI) TPEeXBAJEHTHOTO M JBYXBAJIEHTHOTO FREJE3d B V.IbBTPa-
Hasnrax !. OgHako B CBe;RUX PA3HOCTAX MOPOJ JA0CTATOYNO YETKO HaMe-
Jaercs yBeJAHMdeHue PO TPeXBalenTHOTO siedesa oT aynuton (Fed*/Fe*
oxozo 0,20) x mepugoruram (Fedt /Fe?* 0,25), nnporcennram (Fed*/Fe?*
0,50) n, Hakonew, K KAMOEPINTAM, B KOTOPHX KOJHYECTBO TPEXBaJeHT-

HOTO jKele3a (B pe3y.JabTare SIBHO BTOPMHMHBIX IPOIECcoB) mpeobiajlaer
(Fed*/Fe® 1,8).

1 Cmenenv okucaenus sxeaesa s npoyecce cuauRamuoz0 aHaiusa Moxcem Gwmb
ouper?e;teua c ()DCIMHHEO‘HLDL‘I: MOoYHOCMbIO MEALRO npu ycaosuu npuMetenud cneiju-
aabHOl Memoduku, npedomepaujaiouiel hepexod aceaesa u3 deyTeatewinmozo & mper-
AQAEHMHOE COCMOAHUE & npoyecce pacmupanus npobel u ee anmaauaa. Feau x amomny
dobasums sHauumeabky1w owubry, ¢ Komopoii 06LNHO ONPedesfemes ORUCHOE XeALI0
¢ pasAuMHbE aaGopamopuaxr daxce 6 0dnoii u moti ae npedeapumeanie pachiepmeol
npobe, mo owesuden secora NPUGAUSUMEALHGT TAPAKMED WOWUT anauentili 06 omHo-
WenuAxr mpex- U deyireaaenmnozo aedeia g opHur nopodax.
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Meaezo B YALTPAOCHOBHBIX TOPOJAX

Tabauya 51

8 A E
( CHUﬁH;x'.g;nk?é:bf!‘f[] :::l:ll}(’l'ph‘l[} x, % lgx lgii: v 11\11': "E[..-I[; IIpsvedauie
JyHITBI
Cpepree mo 18 pernonam
demHoro mapa (18)* . [860X083 — | 170 | 0,20 | — —
To ke, HepecyeT Ha cBe-
it ayHur ¢ 0,5%
Boje (18) 2 8.9 — (480 ] 020 — —
Cpeaiee o § 1. 1:17(1]0;1—
MCHHBIM PErIoHamM 142125 — | 180 | @16 | — = ToguoeT
OLCHOK He-
AOCTATGHH R
(CpeaHee mo 9 reocnuRII-
HAJIBHEIM pernonam (9| 7004 | — | 054 | 0,08 —= < To e
CCCP, mr (nt’)upu (25),
Fes+ . 1,80 — | 094 [ (055)| 055 [—095 (. B llnnye
(79)
To ke, Fels - 4.30 — | 1.25 | (0.28) [—0.74 [—0.40 To e
To e, odmee Fe 6,10
IlepuaoTHTHI
Cpennee 110 28 perunomnaM
BEMHOIO  IMapa, Hepe-
cgeT Ha 1mopoiy ¢ 0,5%
BOJLI (28) ** | 868083 — | 2,26 | 026 | 040 [—072
Cpeanee oo 14 1o r.n(}n)p-
MCHHBIM Perionas, Ie-
pecgeT  HAa MOPOY ¢
0,5% roau (14) 10.1 = sl BT = =
Cpeadee 110 4  reocmin-
KIHHABILIM PeruoHaM,
fnepecuet i HOPOLY ©
0,5% Bozun 7.2 — | 175 024 — =
Espona, TI"lﬂT(IN)[)\l(‘HHbl@
PCTTIOLEI, OOIAS  Bhi-
dopra (20) . . 9,40 —  [ES 0 SA = —
Eppona, reocnnkInEaIL-
Hble penxoum, obmas
BLHIOOPKA { 2 B e 7 50 — | 1,97 | 0,26 e -
CCCP, or C uﬁnpu. mpu—
ﬁyprlm.r (32), Fedr | 1,54 — | 1,03 [(0,69)| 048 [—8,39|I. B. IIIIIH.\'C
[79
To me, Fe2+ 413 — | 1.02 | (0,24) | —0,44 [—0,94 To e
To xe, 061110L F‘e o467
AdeI_'lIul_ o0masn nmoup}:a
(20 @ . 8,40 — [ 2.09] 025 | — =
Oknan -\{b]llll(d (’D) 8,00 — | 233 | 027 = —
Cenrepuan  Adpuxa, 06-
mad Beihopra (20) 6,83 — | 231 ] 034 | — =




Il podoaxcenue maba, 51

S A E
TTopojiul, peruonst = 9 7 || nam i W : -
(n crubKax o6peM BHIGODK) x, % lax Sig 14 Ag | Eig IIpinesanne
Huporeennto
CpejHee 0o 35 pernoHasm
3eMHOro wapa (35) ##* 184040650 — (1,90 | 0,23 | 004 |—0.90
CCCP, ¥Vpax (28) . . . 7.50 0826 0210[ 0,32 | 055 |—032

Abpura, Hentpaisuas n
[0wnan, odmasa  Bhu-
Gopka (24) . . . . . . 8.35 0.890 | 0175 1,27 - —_

Cepepnan Aseprika,

odmas puiopra (23) 7.50 0,833 | 0132( 0,20 = =
KumdepanTer
Cpeanee 110 lb PN‘IIOH&\I
(Ig) et | - . . 760097 — [1.98 ] 026 — — Tounoern
OICHOK He-
a0CTarovHa
To e, mepecueT Ha cpe-
SR RuMGepitnT ¢ 0,5%
BojAL (De3 COz) (16) . 8.64 — 1234 | 0,26 == =7
I0muan Appnra (47) . . 6.90 — |t01 ] 015 | 024 |—0,18
To ke, mepecder Ha cpe-
M KumMGepant ¢ 0,5%
Boztbl (Ges COyp) (47) . 7.90 — 1,18 | 0,15 — ==

IInkpurel

Cpeanee mo |2 paitoram

(12) **wae = 1950109 — |1.88 | 020 — — TodioeTn
OLCHOR He-
Jd0cTaTOMIIA

——

* Cuoekn em. B Tafga. 19.

Copepixanue 9% MozkeT OLITh IPUHATO KaK ¢pe/HEe IS YIbTPaoCcios-
HLX TOpPoT IuTochepH.

Becewma cBoeoGpasHo pacmpejieiieline sikeiesa B OCHOBNLIX IIOPOJAX
(raba. 52, 53). llepag ocobennocTh — GIMB0CTL CPENHHUX  Cojep:kanuii
;Reesa B 0azanprax u yabrpaGasmrax. [uoGaabHLIe ONEHKIN CpejiHero
cojJie p}l\'HH!lﬂ JHeaeza B OKkeaHnvYeciux | nna'rtbopmermmx 6338.?[[)'1'3_\'. npak-
TIMECKM COOTBETCTRY 10T ¢ pefiHeil i pe, BLBEIEH IO T8 VBT PAOCHOBHBIX
nopon. Hocaegnne, omarko, OTIMMATOTCA CyIeCTBOHIO 0OJBIMeIl qucmep-
cuel 9TOTO ATEMeHTa, 00YCIOBINNOI IIPUCYTCTBIEM B I100AILHEIX BLI-
fOpRaX AVHITOB W HNEPHIOTHTOB JIBYX YACTHHIX COBORYIHOCTEIl, peicTa-
BIAAONIX TTaTHOPMERHBIe M FeoCHITRINIAAbHEe (PalEn yianTpatasnTos.

Bropasi ocofenmocTts — cyuecrsenno (ojee BBHICOKOE COJIeprRanne
shefleda B KOHTHHeHTAJBLHBIX 6&133351‘{\.‘( (l! (_‘]){‘f[l]ﬁM) 0 CpaBHEHITIO
¢ rabopo. Jro pazanyue, ocodenno TerTkoe s radbopo n TTaThOPMeTHE X
$a3aIbTOB, HECKOJBKO CTHPACTCs HPH cpaBHennu rabipo I reocuimkii-
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WHeaezo v radopo

Tatawya 52

IIopoabl, pernoHs - - JCTOTHHK
(B CKOGHAX HOMITICCTBO npob) x, % S v A E | undopmanum
Cpejee mo 45 KONUTHHeI-
TaABILIM I cYyOKONTANICI-
TANLUEIM - PETTIONAM  3CM-
nore mapa (45) * . 7802032 | 110 | 014 | 025 |—075
Espona
Baarniiexnit mnt (38) . . . 7.78 250 | 0321 0.10]|—066
Egpoua, Ilewrpaapuas n
Janajnag,  obmag  Bu-
nopra (40) T R 7.08 226 | 032 | 002]—0,23
CCCP, Kasraz n 3aras-
Kadne (22) 731 At ) Sl e =
Aana
CCCP, reocnirInnaibibie
Perioner, o0masn  BubopRa
(66) e 7.73 234 [ 030 0281 021
CCCP, Vpan (r9) 842 205 | 035 [—0,02]| 0,04
CCCP, Araii (28) 764 2:35 [ 1031 = e
Adpura
O0man Beidopra (48) . . . 8,32 260 [ 0.31 016 010
danajanan Adpnra, ofmasn - _
subopra (28) . . 7.95 238 | 030 [—0,30] 0,67 [156]
10xBan, 10ro- B(i]]d‘lH(lF[Aq}
pura, IOxwman Pojesns, - _
obmaa sebopra (36) 871 2,72 | 0,31 0,50 |[—0,80 [207]
10mman  Adpura, HOpUTHL _
.. o A 7.35 254 | 035 044 |—0,90| [207]
0-8 '\’I'r;aracmp (}2) 820 1,96 | 024 0,31 [—0,07 | (154), [238],
[207]
Amepnka
CIIMA, obmasa Bebopra (5H5) T 240 | 031 0481 0,69
CIMA, Hosaa Awnrana n
Amagtagn (27) . . . 7.04 2,62 | 035 |—0.78]|—045
CIMA, Muumecora (20) . . 9.3 2,48 | 0.27 = =
CIIMA, CralIncTeie ropul {‘Jn) 7.65 2.08 | 0,27 -— — _
Ranaga (30) s 7.50 305 | 0AL 0,07 [—0,22 [251]
Oreannmyeckne paiionn
O-pa Mupuiickoro, Tnxoro
I ATIAHTHIECKOIO  OKea-
uon (10) ** . . . 8.00 334 | 042 | — =

* CHockm cMm. B Taba. 20,




Henaezo B dazaabTax

Tabd.auya 53

] 0 = CTOYHNE
(B r|;]3§r1:4?§b:|'0!1‘£;“n}%}gupl:n] *, % 8 L A E mﬁbolmumm
[Maargopmennble GazaabThl
Cpeanec 1o 23 naatdo pmen-
HLIM p(‘I‘]lUIHlM 3eMHOTI0
mapa (Z23)=* . . . .« . .ol 93005121 [N0AS [ 035 0,52
CCCP, rtpaunsi 1 0a3alnLThl
Cubuperoii  maatdopMi
(140) . . . i 930 120 {043 | 021 | 050
Adpnra, oﬁmaﬂ nmfopha(‘ﬂl) 8,68 1,19 | 044 | 043 |—0,73
O-B Majarackap (35) : 878 1,16 | 0,13 — — [154].0[;]’33}.
BazaianTh
TEOCHHKIHHaJILHBIX
pernonor
Cpejpuee 10 25 TeOCHHKIA-
HAJLHBIM  PCTHOHAM  3eM-
Horo mapa (25)** . . . . 84004 [ 1,00 [ 012 | 0,57 008
Iloaseckasn HapogHan Pec-
oyfaaka (70) " 9.30 116 | 042 | 034 [—034
KoHTHHCHTATBHAS  OJABHH-
6azainToRas dopmanms
(276), Fes+ T S o 2,85 144 1(050) | — — | B. A, hyro-
: ann (63)
To we, Fe2t 5.84 LA6 ((025) | — — To e
To e, obmee Fo . 8,69
BaBHJIbTLI aH/e3UTOROIT c])np-
maynm (355), Fed* 2,74 1.15 (041) | — — » »
To e, Fe2* o 494 172 |(0.35) =i e 9l iy
To ixe, oGmee Fe . m
Apomna (27) 8,61 132 | 045 | 045| 0,52
Oxeannueckne 0azanbThI
Cpeanee 1o 35 oeTponam
Tuxoro, HWujniickoro n
ATIAaHTHYIECKOTO OKCAHOB
(35) . . o 9.00+£027| 080 | 009 [—0.50 |—0,64
To.rrenmm,m Gasa: un'm, Ta-
Baiickie octposa (104) 8,74 0,66 0,08 — = [246]
Ilenounnic OJNBIHOBLIe (a-
3apTH, ['apaiickme ot po-
Ba (35 . ... . 9 40 066 | 007| — | —
Ilno ATTaHTHICCKOTO 1T Tn—
X0ro okeaHon (44) . 716 1,00 | 014 | 045 0,24

* Cnocku eam. B tata, 214,




HAJALHLIX 0a3aJLTOB, 0JHAKO 0CTAGTCA BHAUMMBIM JLIS Tabhpo U ¢pe/iiero
KOHTHICHTAIBHOTO Oasaabra, cogep:kaniero 8,7% Fe.

Caejiyer, 0 jHaKko, OTMETHTL 1 HajHyle 0OraThX ;Keae3oM PasHocTeil
rabfpo B mpejenax KOHTHHEATAILILIX Te0X IMUYECKNX HpPOBUHIMIL, CBA-
8anULX € PeruoHaIbHLIMH pasjgoMaMi [ryOokoro sagos;senns (Y pau,
pan pernonoB B Adpure, na cepepe CIIA w r. 1.). B mojodnux yeaosmax
B pAjle cAydaen pasBHTH BEICOKO;ieae3lctoie rabipo, epaBuuMEe ¢ HTOH
TOYRN 3PEHIA ¢ OPeImo0/KkuTedabilo nandosee rayOHEEMMU 0a3aibTaMA
OREATTUYCCROR KO PLI.

I1pu cpasrennu ocofienmocTell pacmpeneIents ;keaeza B raddpo u Ha-
3abTaX 10 perronam Opocaercst B riasa cyniectselnno foJanoras quclep-
cudg  pacupejelenus DJICMEHTa, CBOICTBONHAA WHTPYSUBILIM IIOPOaM
(cpejunil pernoHAIBHEIT KO3(UMIMEHT BapHaluil CoIep:Ranmil Rexesa
B KonrtnuneHtansHex Oazaaprax 0,13 u 0,32 B raddpo) m maxojpsnias
obdmaAcnenne B ocoberHocTAX nx Auddepeunmarui. llpm atom caejyer
MOJYCPEUYTH BechMa Madinie kKonebanua koadummenta sapuanun coaep-
JRAHUM JREIe3a 110 OTJeJbILIM PermoHaM (CTaHAAPTIOe OTRIoNeNHe Roaf-
dumuentoB Bapuwammu jLisl 0azaabToB cocraBaser 0,015 u ;s radipo
0,029), mospoasiionmue B JJaHHOM ¢J1Yy4a@ PACCMATPHBATH ATY IPOMBBOI-
HYI0 CTATHCTHYECKYID OLEHRY KAK JOCTATOYHO YEeTKHIE IeoXmMuueciuil
HapaMerp OCHOBHHIX IOPOJIL.

Bosspamasics g 6asaibTadM, OTMETHM, UTO MMEIOUMECS JAIHBIe HOKA-
3LIBAIOT TEKOTOPOEC PA3Iuuiie B COAEP:LaHMI sRedesa B IraTdopMermsx
u reocuurannagnunix Oazaintax., logodno maardopmennniv Dasaabram
0a3a1bTH ORKeANHYCCKIX OCTPOBOB XaPAKTePU3YIOTCA CYIIecTBErHO Doliee
BLICOKHMH COED:RAHMAMI sRede3a Ho CPaBleHno ¢ 0azaapTaMil reocui-
KIHHAJILHEIX 30H.

3umaunMo pasamTHe B COTeP/RAHUM (Rede3a Takike B TOJEHTOBLIX
I OeJ0YHBIX 0JanBHHOBMX Oazanbrax 'aBaiickux ocrposoB. INeratm, aMm-
MUPUYeCKAH KpUBasg pPacHOpejleJIeHUA CpPeJHAX COJAep:kaumil skejeaa
B Gazajprax OKeAHNHYCCKHX OCTPOBOB UMeET JABYBEPUIMHHBIE XapakTep
¢ MaRcuMyMamu, coorBercTByloninMi 8,7 u 9,9%, uro mozsoiser cy urh
0 CJ0;KHOM XapaKTepe pAacCMaTpPHBAeMoil BBIOOPKM, COCTABIGHHOH 13
npejpcTaBATeei ABYX 4ACTHEX cOBOKYIHOCTEH, Xa PARKTE U3 YIONIX TOJIeI-
TOBBIC M IIEJ0UNLE OJUBHHOBHC 0aszaaprei. CXouniii XapakTep HMeer
KpUBas pacnpejeenus ;iejlesa B 0azadbTax AQPHKI, XOTA JBYBCPIII-
HOCTH B ATOM cJydae HpPOABICHa HECKOJLKo ciabee.

OcoHHAKOM 110 coJIeP/KAHUI0 sKeTe3a cToAT 6a3albThl cpeIHHHEIX OKea-
HYeCKIX XPebToB, COOTBETCTBYIOIME ¢ DTOIl TOUKK 3PEHHA OTHOCHTETLHO
femnIM jReIe30M ROHTHHeHTanpHmM rabGOpompam (mampmsmep, rabiopo
Kasraza nman wopuram [Omwmoit Adpurm).

Ornomenne Fe3*/Fe?t B radbpo pasimaaniXx pPermoHoB Koiaeb.ercs
or 0,27 pgo 0,66, B cpeguem cocrapmsin 0,40, Jlas KonTHHEHTANILHBIX
0a3aJbTOB XapaKTepeH MOYTH TOT ke IMOUPHIeCKHIl pasMax Kosebamumit
(0,25—0,55) n cpenree 0,37. Aunanormuanoe cpeqiee (0,38) cvoifcTsemnio
rarske 0a3aJIbTaM OKeannIecKnx ocTpoBoB. Jlg ToJMenToBLIX 1 cyOmenou-
HEIX oauBunosmx 0azanpToB IaBaficKEX 0CTPOBOB 3TOT MOKAZATENb ClU-
saercesa jo 0,32 (pasHuinl Mexgly TOJeNTOBRMA W IMeJI0YHKMA OJIABHHO-
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oMy OasanbpramMu me Habmiogaercsa). Camoe TH3KOe OTHOLICHWC HMMEET
mecto B Oazaabrax Cpemme-AriamTmueckoro xpefrTa, T/e cpennee
Fe'/Fe** pasuo 0,28.

AHann3upysA oco6eHHOCTH PACIPE/IeJdCHIIS FKee3a B OCHOBHEIX M yJib-
TPaoOCHOBHBIX TOpofax, HeoOXO0[uMO emle pas OTMETUTh HAJHUYME J0CTa-
TOUHO pPE3KMX pasJn4yuii B COJIeP;KAHMH jKeje3a BHYTDH OT/CJbHHIX
THNOB IIOPOJ paccMaTpiHBaeMoll TPYNIL B 3aBHCHMOCTH OT Te0JioTHde-
CKOTO HOJd0:Renus (rabiu. 54).

Tabauwya 54

Pasgeaenne yapbTPaoCHOBHBIX 1 OCHOBHBIX IOPOJ TIO COACPHRAHNIO Keaesa
B 3aBHCHMOCTII OT recJorngeckKoil odCcTaHoBREH

1lopoast

OtnocnTeabHo GoraTteie #HeaIe30M

OTHOCHTCABHO DCIABLC (HETE30M

Jlyuurw

B npejeaax jgpernnx naardopm

B upegesax reocnHREIMIAILHLIX
30H

IepugoTnTi

To ke

To ke

I'anopo

1. B cpAsun ¢ pasjoMamil ray-
O0KOI0 3alloxkensa

ITpeobaanaomas macca KONTH-
HeHTAJI bIbLIX

ranopo 1 Hopi-
2. 0-Ba HMuanitckoro u Tuxoro

OReaHnon

TOB

BazannTa {. ToaenToBsie 1 0CODEHHO M-
J04HLe 0a3adbThl OKeaHH4ec-
KIX OCTPOBOB

2. Tlanargopmenune Ga3anbInl

1. Toaeuronsie 0a3aJLTRL € e-
JUHHLIX ORCAHNYCCKIX Xpeh-
TOB

2. TeocnmuinHaANLOLIe  Da3a.11-
Th aHJe3NTOBOIT dopMarin

TB.I'\'HM OGPHHOM, B nmpoliecce BRIILIABJIGHHA OCHOBHBLIX H YJIbTPAOCHOB-
HEIX MarM N3 ManTHHI HMeeT MecTo H3BecTHAA AuddepeHnmAInA IPOAYKTOR
BHIIJIABICHUA 10 COJEP;KAHOI jKeje3a M, Kak OygeT mMOKAa3aHO HULe,
marang. Jluddepenmuanua omojodHOr0 poga, BEPOATHO, OCYILECTBIALICH
B OpejiesiaX BepXHeil MAHTHH, B Pe3YJALTATE Yero B 3eMIYI0 KOPY B pasini-
HOIl reojlormgeckoil o0cTaHmOBKE MOCTYHAIT OPOAYKTHL PAsINIHOr0 CO-
crasa (moapolmee 3TOT BOMPOC PACCMOTPEH HEKE IPU 0OCY/RICHMM pac-
npejeaennsa Marmus).

ComocraBienie NMEINIUXCA Te0JOTHIECKAX H TeOXHMUYECKUX Jlali-
HBIX TO3BOJIAET PACCMATPUBATL YBeJIUTeHNe COMep:RANMA ;Kellesd B Vilb-
TPAOCHOBHKIX II OCHOBHBIX HOPOJ(aX KaK IPH3HAK OoJbINeH DIyOHHHOCTII
dopMuUpOBaHNA COOTBETCTBYIOIMX pasHocTei. JleiicTBuTennbio, cpean
VALTPAOCHOBHLIX IIOPOA MaKCHUMAJdbHBIM COJAEpP/RaHUeM Keaesda OTJaM-
9al0TCA TOPTOHOJIUTOBEE JIVHUTH, IAyOIMHHOE MAHTHIHOE IIPONCXOIKIe-
HAE KOTODPHIX ITOYTH HU Y KOTO He BLI3RIBaeT coMHeHMs (TpybBoobpasiiie
Tela INIATHHOHOCHLEIX TOpPTOnoJuToBX aymutos B HO:mxmoi Adpmre mpo-
PLIBATOT 34JI€;KI JIVHUTOR DYMBEIBICKOTO KoMiuterca). BecbMa BricoruMm
COJePRaHUAMM jKele3a OTANYanTCd TaKkKe HepHIOTUTEI, OPHCYTCTBYVIOLLITE
B BU/Ie KCEHOJHTOB MAaHTHMHHOTO BellecTBa B KUMOEPIMTOBHX TPYOKaX.
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Puc. 6. Bapnmanponman jmarpamma 3 e, N\
aTIOMIHNIT — 3KeIe30 B ocHOBHBIX 40 8 Nk
Opoax Moy

1 — rabbpo (cBeTabIc KPYyHKM); 2 — fa-
8aBTH (TEMHBRIC HKPYHIiH) B

1 — cpexnee raGbpo, 2 - radbpo okea-
HHYECKHX  OCTPOBOE, 3 BanamHan
Adpnrra, & — Adpuia, odmee, b — cpen-
aWii  naargopmenumii  dasaaut, 6 — 74} -

CpeoHNA TeoCHHEJIMHAJLHBIE  0a3alIbT, ®12
T — cpemanii dazanbr AHAE3UTOBOI
dopmanun, 8 — cpexaunit Ga’ajLT KOH-
THHEHTAILHOW onmnBAH-GasaibToBOH dop-
mManHi, § — cpempmit OasannT OKCAHM-
YeCHUX OCTPOBOB, 10 — Tanaiickue
OCTpOBa, TOIEMTOBBI Oasaanr, 11 —
Tapailckie ocTpoBa, megT09HON OalainT, L | | | \

12 —O-8  Maparackap. 14 — oreauu- 60 |
YecKoe IIHO 70 80 90 Fe,%

Cxojaf KapTHHA UMEeT MECTO B B PPYIIIE OCHOBHLIX TIOPOJL, IJ[e sKETe30M
MaKCHMaJIbHO 0D0TAlLe Ll TIYOMHHELE MeJ0YHbe oKeaHnueckne 0a3albTh,
a Takske rabbposbie cepnu, cBABAHHBIE ¢ 30HAMHM PErHOHAIbHLIX pPasiro-
MOB I'Hyﬁ()ﬁ()rﬂ JAJOVReHnH.

Ha puc. 6 nupejperasnenn ornomenus Al/Fe, cpoiicTBentbe 0CHOBHBIM
nopofaM. Ha pnarpavme nabuiojaercss pasjeyieHne OCHOBHBIX TOPOJ
Ha Tpynny ra60po, 0THOCHTEIBHO 0D0TAINENIYI0 AJIOMUANEM H 00e HeH-
HYIO #KeJie30M (B 9Toil rpymne Haxoaarea taw;ise onucannne B. A. Ryro-
JuHBM Da3aibThl anIesuToBol dopmannu) u rpynuny GazaibroB, oGejnen-
HYIO allOMAHHEeM M 000TAIEeHHYH skeaesoM. I rpynie GazanbToB 0JIH3K0
OPUMBIRAIOT «Taybunnpiey raddpo oReaHumuecknx ocTpoBoB, Adpurm
u Vpaia. Oxkeannyeckue DazanabTel ['aBaiicKux ocTpoBoB W PHETOBLIE
fazaabrel Magarackapa upejctaBiflT Ha AHarpaMMe rpynny naudoee
LAYOMHHBIX OeTHBIX adMHIIeM 0a3aJbTOBHEIX pacOiaBOB, B TO BpeMA
Kak 0a3ajbThl OKeaHI4ecKoro JHa (raasinniM 0o0pasoM IpejleTaBlifonne
Cpenne-ArianTnueckuii  xpefer) orpanngusaor moJde 0a3albToB 10
MarcuMaabnoMy snavennio Al/Fe ornomenna. [locaennee xopomio
coraacyercst ¢ nusojgamu JI. U'pura u A. Puarsyga [43], pacemaTtpuBa-
omuMn 6asanbrul Cpegiue-ArianTageckoro xpefTa KaK DPOJYKTL BBIILIA-
BIeHNUA M3 MauTun Ha raybumax memece 30 kM.

Ilpu mepexonie o1 1abbpo K AMOPHTAM CONEPAAHAE AiC/1e3a CHUKABTCH
or 8,00 no 6,15"% nupn nparTuueckn HeusmMennom rJaoGaabHoM Rod(HR-
HUeHTe BapHalluu cojep:manuil (Taba. 5d). B ampeanrax ke no comepsiia-
HII0 7Rejesa T0CTATOYHO YeTKo HaMeuawres Tpu rpyuusi. llepsas, ormu-
YAKMAACH MAKCUMAIBHLIM co/lepRanneM weaesa (7,40%), npejcraBiaer

= o i
7 Bawaa 1605 17



. TaGauya 55
Meaeszo B ANOPHTAX N aHJIe3nTax

TIOpoOaBl, PErHONLL (B CHOOKax = M CTOUHIK
00BeM BRIGOPKH) x, % 8 Vv A E undopma-
IRLTLe
JdnopnThbl
CpejHee 110 41 permony 3eMHOIO

mapa (41)* . . 610030 [ 097 | 016 | 041 | 0,03
Espona, 3auajuas IJ,mrrpann

Haf, obllad seOopra (24) . 6,33 247 1 0,33 — —

CCCP, reoc HHKJINHAJIBHEE PeTi-

OHBLI 43NATCKOIl YacTH, 00man

Bebopra (B3) . . . . . . . . 6,25 1,47 | 0,22 | —0,02 | —0,68
CCCP. Ypan (20) . . . 6,27 116 | 019 | — -

CCCP, Bocrounoe Banam\awm-

(23) i LB B 6,12 1,56 | 0,25 —
Mamuwm; (’(l) 7.08 1,42 1 0,20 | — - (131)
Adpnra, o0man Bmﬁt)phd (’) 5,60 A4 ] 027 | 031 | —054
0-8 Majlarackap (22) . . 7.29 2021028 | — — (154),

(238),
_ P : (207)
CHIA, obmas subopra (34) . . 542 144 | 027 | —012]—0,27
AnJe3uThl
Cpenuee 00 5% KOITHHEHTAIL-
HBEIM 1l CYORONTHIEILTANbHBIM
pernonam semitoro urapa (54) ** | 500+0,24 | 0,87 | 048 | —0,47| 0,09
Egspona
Espona, llentpansnas u Baua;:-

Hasg, 00mas pubopra (2 ;) 547 1,56 | 0.29 | —0,06 | —0,02
pems (20) : 5,05 147|029 — —
Wraansa (20) . . . . 5.40 1221023 — o
CCCP, Kasrasz (25) 4,65 0,69 [ 0,15 | —051] 1,04

Azusn
CCCP, reocHNKJINHANBHBIC pe-

THOHH, ODman BHOOPKa (40) 4,90 115023 | 0,45 | —0,04
THX00KEAHCKHHE BYJIKAHHYCCKIIT
'+ nofie, obman BEOOpKA (m)*" 5,75 1,58 | 0,28 | —0,16 | —0.,50
Mmomug (33) . . . . . - . . . 6,11 146 | 0,24 | 0,25 | 0,70
Mamaiizns (20) homle a4 e oo 6,42 1,28 [ 020 [ — — (131)
HHgoneaws (21) . . . . . . . 5,00 164033 — —

Agppura

0-B Majarackap (20) . . . . . 5.55 213038 | — = (154),
(238),
(207)

Cesepnas AmepHEa

CIIA, obmas Bridopra (35) . . 4,23 110026 0,26 |—0,69

CIIA, CkaamcTrie rops (35) . . 417 114|027 | — =

CIIA, Kamndopuus (26) i 410 0,88 | 0,22 —

IlenTpanbHas AMepHKa
O6mas BuGopra (24) . . . . . 4,72 1,30 [ 0,29 | — —
0-p Mapruumnka (30) . . . . . 4,68 065014 | — =

* CHOCKH cM, B Tala. 22.
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Il podoaoncenue maba. 55

J Hertouung
% S X A | E uudopma-
| i

Mopoast. pernonsl (v cKobKIX
obbeM BEIOOpEL)

10iuan Amepnka
Odmasn subopra (28) . . . . . 4 80 1 | 0:23 —
ABeTpanisn

Hopasn 3eaagmgis (26)

=

(4

-
b

95 1
Oxeannyeckne paifonn

Octpoba Mugniickoro 1 Tuxoro
OKCAHOD (25) **** . | | 740 1.5% | 021 012 087

***x% CHOCKY €M. B TaGa, 22.

coboit npopykr auddepennnaiun okeaHudecknx 0a3aJAbTOBLIX Cepuil ve-
tposo Humniickoro n Tnxoro oreamos. [Tapamerpn pacnpenerenus
JREJIe3a B 9THX alfesnTaX CYIeCTReINO He OTIUMAOTCH 0T HPHBEIeHnX
panee jua fazaabros gua Armantnteckoro n Tuxoro oreanoB. Bropas
rpynna ofmbeunnger anleanrsl Tnxookeanckoro BVJIRAHIYECKOTO NosAca
(5,75 Fe), apasiomuecs mo cojep:Ranio ske’le3a aHaJI0TAMIT IO PH-
tos. Hanboaee obmmpiiag tpernsi rpynma mpepctapiger cohoil Konti-
HEHTAJALHLIE AHIE3HTLI, KOTOPLIE 110 COJeP;KaHIK yKede3a MOIYT paccMas
TPHBATLCA KaK agaJgord KBaplesnX JIMOPHTOB U ToHaauron. Bausnne
9TOMH IPYIIIEL 0NPefe uIo HIH30CTL CPETHET0 COALP:IANI ;1e/Ie3a B ailjie-
3UTAX H KBAPUCBLIX JHOpPUTAX.

Cpejmuit pernonaabubii Koa@uitnent Bapuamii coje pyrainii siesesa
B AMOPHTAX TI0 cpaBHennio ¢ radopo (0,32) ymenninaeres ;o 0,23, B anje-
3HTAX N0 CPABHEHHI0 ¢ Da3adbTaMy HMeeT MecTo oOparTHasi TeHIeHLHA
u roaddunment napuanuu sozpacraer go 0,25. Takum obpasoM, B THOpI-
TAX M AH/JE3NTAN Pazaiuuil B Bapuaiax rogebalnd swedeza ne Habilo-
JaeTcd, 4TO OTJAHYAeT HX OT OCHOBHBIX 1OPOl, KOTOPBIM CBOICTBEHILI
peskne paziauunsd KoapPuUmenTa BapHALUU COLEPRAHAI Kedesa B 3aBy-
CUMOCTH 0T yeaosuit guddeperniinaiiil paciiiaBa (3aMeTuM, uTo CpejHmng
PETHOHANBHEI KOdQOUIIEHT Bapuallil COMAEP:RANMIL jieidesn I8 Beeld
TPYNOL KOATUHEHTAABHBIX OCHOBHMX TOPO Takike pasen (),23).

Ornomenne Fe3t/Fe** B gmopurax n KBapueBbX JHOPUTAX OT/CIb-
HBIX peruoHoB Kogebaercs ot 0,20 o 0,87, B cpeanem cocrapiuss 0,44 1,
AHesnTs 1a0T HecKoAbko Ooapuiee oTHomenue (0,52) nipu pernoHaIb-
upx kKogebanuax or 0,30 go 0,70. llpu 3ToM MakcuMaabHBIMH 3HaAYe-
nuaMu orHomenus Fe®t/Fe*t oranyaimoTcs apmjesntoBbie IPOUBBOJHBIO
06a3aMbTOMIHEIX MIEJTOUHBIX CepHil OKeanudecKNX O0CTPOBOB.

I'panogmoputer, noA06H0 cpeHHM HMHTPY3HBHLIM IIOPOIaM, He OT]H-
YawTcA O0JBUION HM3MEHUMBOCTLIO COJAep:katuil ;Kedeza no peruonam

Y Ca. cnocky na cmp. 90.
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Tabauya 56
jReaezo B rpaHognopnNTax M KBapuUeBbIX AHOPHTAX

Hoeroy-
00EAX = K
™ 2w (| v| 4| e |
Mami
I'paHotino purhr
Cpeaniee no 30 permoHamM 3eMHOIO ma-
PELEONE ~ 5 & 5 w2 g 3.30+022]062(0,19) 020 | 040
CCCP, liamkas (30) B w5 &y 2.80 083030 — —
CCCP, reoCHHRIMHAILHBIC PCrHOHLL
a3maTcROM wacTH, 06mas BHGO KA
A T ca R TR 3,47 103(030( 002 | 061
CCCP, KWasaxcran, Ajaraii, ofmasn Boi-
Oopra (30) . . S 3,60 1,031029| — =
CCCP, Vpax (39) . . 314 1,26 | 0,40 | —0,90 | —0.51
CCCP, Cpennsis Asns (..«_)) a.42 O3 (@t — =
CCCP, 3abaiikaase (40) 3,12 1,35 (0,43 | —0.44 | —0,70
Manaiiams 200 . . - . 3,36 1351040 — — (131)
CITA, Apmaona (25) 3,52 1,311037 | 052 |—1,00| 283
Raunaza (28) i 287 080028 041 | —1,01](251)
Kpapuesbsie [1HOPHTHI 1l TOHAJNTSHI
Cpejinee mo 25 PerEONAM 3eMHOTO ra-
pa (25) ** < s e e a s e ..« 48620381097 020 030 | —0.59
ONHTAHRA (20) AN A 4,42 1,19(025| — — | (241),
(241a)
CCCP, rCcOCHHKIMHAJBHLIE EIMOHbI
A3HATCKOH dacTH, oﬁuan m,lf'opxu
03 =« o S 8 73 5 5,23 1,2510,24| 031 0,20
CCCP, ¥ypaux (.37) : 5,63 1441027 0,20 | 0,35
CCCP, Bocroguoe 3aoallhanhe(:’.") 3.95 090|0.23| — -

# CHOCKHM oM, B 1alba. 23.

(taGu. H6). Bapuamuu B mpefexax peruonoB agajdoriyuel 0TMeuaBIUITMCSA
aasA raddopo (cpegnanil PernoHaIbHLIN KOAQPHILEHT BapPUALHH COJIePsKi-
Huit skenesa papen 0,33), 1. e. HeckoabKo Golbliue, 9eM Y JHOPUTOR.
Becpoyma OauM3wuMm napaMerpamMy pacmpejiesieHHs kejiesa XapakTepu-
aylorea 3@ yanBHEe aHAJOTH IPANOJROPUTOB — AALNTHI, OTIUYAIOUIIeCH
HECKOJIBKO 00bllleil POJABI0 TPEXBAJCHTHOIO 71eae3a, 4T0 B Aaiiblieiiniem
Tpedyer crarucrigeckoro uoarsepskjienus (Fed/Fe?* 8 rpasogmopurax
no otpeasasM pernomam 0,32—0,66, cpegmee 0.00; B manurax — cpej-
wee 0,62).

B oramune or rpaHOMOpUTOB A TPAHUTOB XAPARTEPHA CVILECTBeH-
HAafl PAa3HHI@A B COJAEPMAHUM yKeje3a B JOKeMOpHIICRIX rpanurax miIat-
dopMeHHLIX pernoHoB 1 0oJiee MOJOALIX TPanuTax pu@eiickUX U mociae-
puelcRIX TeoCHHRIMHAILHLIX 30H (taba. 7). Hameuennoe pasamune
HO3BOAACT CYANTL O LPUHIHIITAILHOM H3MENCHHII TeoXHMuYecKoil nero-
puu skesesa Iocde popyyposanng gopmpeiicinx naargopy u cranoBie-
unsA Gojee MOJOIMX CRIIMATIN 301, a TAKKe 0 BO3MOKHOI pasuiie
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Tabauya 57
Heaeszo s rpanpTax

S A E Herou-

ITopoan, pernoRsl (B CKOOKAX = — (I . W nI HITK
00beM BRIGOPKH) x % lgx ‘S'" A A E nubop-
g lg lg | manuu

Cpeanee no 30 maatdo pmen-
HBIM PErIoHanM 3eMHoro ma-
pa (B)* . ..o 2002000 — [023 | 0.2 046 0.31

Cpeianee 1o 35 reocHHRIH-
HAJLILIM - PerfonaM  3eM-

noromapa (35)* . . . . 1,600,068 — 0.19 012 [ 059 [ —0.62
Cpeanee 1m0 ROUTHHEHTAT h-

noit kope . . . . L .. L[ 183008 — | 021 0.12 —= —

Espona

Bagrniicrii oy, 0fmjas BLi-

Gopra (92) . . o« o . s s .97 — |08y | 043 | 0711 1,18
CCCP. NMypanmnernit nwpuc-

Tagecknilt Macens  (4%) 1.85 — [ de! 0,38 | 0VO6 | —0.99
cCCP, lasras (32) . . . 1 .61 - 0.04 0.37 | 006 | —042

Espona, Heurpansnas n 3a-
majian, ofman  BeGOpRA

() 1.38 — |058 | 042 | 003 (—1.22
P29 o w2 6 & = & @ 1.66 = 0.60 036 | 007 | —0.63
A3us

CCCP, reoCIHRIMHAIBHBIE Pe-
oML, 00mas  BLOOpPRA

CADON o e ooy e v o 1 44 0,099 | 024 | 038 0,09 —0,41
CCCP, NMpax (46) . . . . .| 1.60(1.68) | 0,186 | 0,190 | 030 | —0.37| —0.46
CCCP, Kasaxcrau (753) . . . 1,30 0.027 | 0.297 | 048 | —0.80] —0.79
CCCP, Cpeyusns Asusa (64) 1,45 0,085 0,283 | 045 |—082( 1,00
CCCP, 3adaiinanne (142) . . 1.45 0104 [ 0,234 | 0,37 | —0,59] 0,23
CCCP, Hpavopse (42) 1,44 0,093 | 0,234 | 0.37 0.63 1,30

CCCP, {mnnpm{an nna'rcbop:

Ma (26) . 222 0.267 | 0,268 | 042 | —0,21| —0.68
Manaiigis !7) { 83 024310129 | 020 | —0,01] —1. 13| (131)
Adpura
OGmas  BudopEa [0 mIaT-
Gopseniiniy pernonam (80) 1,95 0,225 [ 0,279 | 0,45 | —0.20} —0.74
Banauan  Adpuka, odmas
sabopEa (124) . . . . . . 2,00 0,262 [ 0191 | 030 [ —0,16/ —0,38 | (156)
O-u Maarackap (23) . . . | 88 — | 069 | 037 [ —0.08[ —085]| (154),
(2:18).
(207)
Cepepuan AMepuka
CIIA, odmasn suGopra (114) 1.91 - 0.83 043 | 045 ] 008
CIIA, Apuzona (20) . . . . 1.86 = 044 | 0,24 | — = (283)
CIIA, CkasgeToie ropot m lva-
andopnng (29) .. L L. 1.69 — | 0.66 039 [ —0.49 —049
lanajga (34) . .« . . .. 1.62 0,164 | 0,203 | 032 | —0,42] —0.41

*oCnoeRy em. B Tagn, 24.
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B X0Jle IPOLeccoB rpaHuToo0Opasosanust B 311 nepuojasl. K comamnenuio,
OTCYTCTBHE IOCTATOMIONO KOJHYECTBa MaTepHasa, JaTHPOBAHHOLO 10
a0coJI0THOMY BO3PAcTy, He MO3BOJNI0 HAM HOpoBecTn Golee jetaibHoe
pacuiienenne JIOKeMOpPHICKAX TPAHUTHHX KOMILICKCOB WO COJep;RaHIID
JRelesd M JIPYTHX XUMHYECKUX DJIeMeHTOB. JTa ypoliieMa HecOMHeHHo
opejicTapisier coboil BechMa MHTepeciylo 3ajiauy HCCIe{0BAHNI JITIS Teo-
XIMUKOB, paboTaiomux B o0nacTi nayyenus JoKkeMOpus.

Ilpyras xapaktepHas 0coGeHHOCTh PACHPE/IETeHN Ke1e3a B [PaHIi-
Tax — LoABIeHHe JoTapiudMUyeckii-1o pMAIBHOTO pacupe/ielenusa Bo MHO-
IUX PermoHAILHEIX BriOoprax. Psaj BeGopoR coraacyeTcs Rak ¢ HOPMalb-
HEIM, Tak ¥ ¢ J0orapu@MiIaecku-HOPMAIBHEM 3akoHOM. B atnx cayzasx
pacupejieyieie oTHOCHI0Ch R BAKOHY, XaPAKTCPUIYIONEMYCA MEeHBLITMMH
BHAYCHUSIMI OTEHOK ACUMMETPUN 1 dKerecca.

IMosegenne sreneza B kueanx ddysmsax (raba. 58) xopoumo coraa-
CyeTcA ¢ ONMCAHHLIM BhIIE 15 TPAHHTOB, XOTA IJobalbHbie OLEHRI
JUCIIEPCHE pacupejie/leHIIA COJIEPsialinil sKejle3a B 3THX NMOpojax cyime-
cTBenHHO Bhimme. lloMnMo pazauuus cpejiHero cojiep:kaHuA jkejeaa B KHC-
Jeix 9pdysusax gpeBnux maatdopM i 60Ie€ MOIO/LIX [E0CHHKINNAIBHEIX
PEeruoiion B JATHOM CJIyYae pasinyHbl TAKyRe JUCHepPCHH, XOTA TOUHOCThH
BBIUMCIICITHA AACTICPCni 0o kucamM adhdysnsam naardopMennuiX pernonos
OCHOBAHA Ha HeJocratounoM, B odmeM, obseme nndopmamnn (16 perno-
HOB).

Cpeguuil permoHaaspuniit KO3g@uUILMEHT BaPHAINN COlePsRanmil ;Reqeza
B rpannTax paseH (,37. Ero xapakrepHOCTH Ho/UepKHBAaeTCA TeM, UTO
u3 20 permomajapunix BeIGOPOK, npuBegeHnniX B Tabia. 57, Gonee 30%
mMelT Kodddumuent sapuanum, rouxebmommiics me:nay 0,36 w 0,38.
Rucie agdysusu nmeor Goaee BrcoKnil cpepnnii pernodaibubiii Koag-
¢nnuent Bapmannu (0,45) m Dosee 3anaunTeabHHI pazdpoc YACTHHIX 3HA-
yennd Koadpdunuenta. I'panntst u ux 3¢y y3ABHEIC aHATOTH BhIAEIANTCA
CPeIH IPOYHX MArMaTHYECKUX HOPOJ (MCKIIOTasd KUMOEPINTh) MaKCH-
MaIpHOIl cTemeHbio oKuciaenus srenesa (Fed*/Fe®" B rpanntax B cpeamem
pasuo 0,60—0,70, B Ekmcamx addysuBax oHO TPEBRIIIACT €UHAIY
n B cpepnem pasno 1,5—1,6). lindpur oTi, BoaMouiHO, 3aBLIILIEHLI B pe-
3yJAbTaTe OKMCJEHHsI YaCTH ABYXBAJCHTHOTO jkelesa B mpouecce odpa-
OOTKM 1 aHANUZHPOBAHUA TPOD.

Pacnpengenenus jkenesa B IMEI0UHBIX HOPogax (cueHmrax, nedemnnino-
BBIX CHEHHTAX W TPAXUTaX) B I1006adbHOM IIaHe CYMIECTBEHHO He pasiu-
YaOTCA, JUIIH QOHOJINTLE HeCKOJIbRO 00eHeHE DTUM dreMeHToM (Tabma. 59,
60). 3unagennme 3,6% iedesa, Mo-BHANMOMY, MOKeT OBTH HPHHATO Kak
cpejiHee Jisi MEJ0UHBIX TOPOJI UPH cpejiHeM riodaibHoM Koaddnuuente
Bapuanuu ero cojep:rannii 0,30 n cpeguem permoHaabHOM Koahduinente
papuanuu 0,37 (amamormumo rpanuram). TakmMm oOpasoMm, aucnepeus
JKeJle3a B IMIeTOYHEIX NOPOJaX NPaKTHUeCKN aHaJorMYHa HMelolleil MecTo
B I'PAHMTONAX, 3a MCKIIOYEHNEM TOTO, 9T0 B riobanbmoM MacmTabe Ba-
PHANHK COMEeP:RAHUA jKeie3a B MEJ0THHIX TOPOjAaX MO OTHeNbLHHIM pe-
FHOHAM BhIPaHi€HLI 3aMETHO peaue, ueM B rpanurax. Oruomenne Fe3*/Fe?*
B IIEJOYHHIX HOPOAAX TaK/Ke IOJIBeP;ReHO0 MHPOKUM KoJeDaHMAM.
B. H. I'epacumonckmit [37], pacematpuBas oco0eHHOCTH XHMHUECKOTO
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Keaeao B Kneasix 3¢Q@y3nBHBIX 10pogax

Tabauya 58

. p 3 A E Herog-

IIopoae!, pernoHH (B cKoDKAX - L HUK

B CIG’},OM BHOOPKI) x, % lgx g‘.ml 15 2‘““ %Jm nadop-
lg lg lg | mammr

JdunapnTel, PHOANTEI,

obcnnanbl, (eabanTh

M KBapiiesbie mopgnpol

Cpemiiee 1o 16 mwiaTdopMeniinm

perioitas semHoro mapa (16) * | 904031 — |064l032] — =,
Cpejiee 110 34 reOCHHRJIIIHAIB-

HEIM PeriioHaM 3eMUOro mapa

{34) 150043 — [035/023] 044 | 038

Espona
Egpona, ll\un'rpa:n,nan i danaja-

Han, ofmas spdopra (39) . 1.3 — |073]0.55( 0,69 | 084
Cesepuas Ataantnea (24) . . 2,00 — (093041 073 | 045
CCCP. Kpbiv, Hapkas, 3akan-

wasne. ofmasn suoopra (38) | {32 (1,48) [—0.011[0.371{ 0,61 | 0,38 | —0.94

Asna
CCCP, reocnnianmuaipipe peri-

oL, ofmas Bubopra (65) . £.35 0,089 0,159] 0,24 | 0,30 [ —0,49

CCCP, Cpeannn Asun (41) 1,66 0,139 [0.221/ 0,35 | —046| 1.60
Adpnka
O06mas RGO pRa Mo maaThopme H-

HLM perionay (36) . 275 — | 1.55 | 054 | —0,19] —1,39

mman Adpuka, dn'm»mm{’u) 1,42 (3,30) | 0474 10.207| 033 | — -
O-8 Majaracrap (22) . 2,30 (2,20) | 0,278 |0,244) 037 | - 0,49] 0,32 | (207),
(154),
(238)
CeBepHaa Amepuka
CITA, odhwas sebopra (50) . 1,40 0,052 (0,286 0,46 | —0,67| 0,63
Jamnrel
Cpeanee 1o 31 pernony zeMHoro

mapa (3)** . . ... .. .133440.26] — [073]022( 0,13 |—1.10
CCCP. lipey, Kapkas, 3akas-

Kaspe, obmasa suGopra (25) 249 — |1,06]|034]| 080 | —0.33
TuxookeaucKAil BYIRALUIYCCKH T

nosc, 00IAaA BLIDOPKA (26) *** 2,95 — [1.11]0.38] 005 | —1,16
CHIA, obmas subopka (51) . 2,50 073,29 04 | 0,72
Hnan \vam\a ofia st Bhi-

fopra (21) . TR 3 3,23 1,05 0331 — =

..

* CHOCKH eM. B Taba. 25 m 22.
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sReaezo B cnenntax u TpaxurTax

Tabauye 59

ITop CTHOHB - o 3
CnennThi
Cpenee 1o Al pertaoHasm
aeMuoro mapa (40)* .90 =048 | 1.23 (032 | 0,07 0.04
Baarmiickmii  muT, obmas ' ’
seiGOpRA (30) . 3.82 14% 038 | — —
CCceP, 1eocﬂmmnnaﬂbmm-
|H‘I'IIUHM aaﬂa‘rcunu qacTIn,
oomasn seibopra (72) . 3.80 166 (044 | 070 |—1.02
CCCP, Vpau (28) - . 414 184 | 044 [ - =
CCCP, Cpepnas Asns (21) 3.48 137 1039 _ _
CCCP, Bocrounoe 1a6m1-
Kaane (36) - 3,42 1,16 (034 | — _
CCCP, Lnoﬂpcﬂan marqmp-
Ma (24) . . ... 4,02 164 (041 | — :
Maunaiians (’ll) . 4.39 213 049 — - (131
10s5ma4, JOro-3ana, mas Adl-
puka, Khwmas Pogeans,
ofmasa subopra (26) 505 232 10406 — — (207)
0O-p Magarackap (23) 4,01 141 (034 | 026 [—0.83 (154),
(238),
(207)
CIMA, ofman suifopra (30) 3,30 1.45 043 | 0,25 0.30
Tpaxurhb
Cpepgee 110 28 KOHTHHCH-
TANLHMM (0 CYDROETHHCH-
TalpHAM pernonam (28) ** | 330045 | 092 028 | 023 |—1.01
Espona, llentpannHas n 3a- ' :
najHasx, ofmas BHOOpPKA
(31) . 3,28 154|047 | 028 |—1,03
Mramn (31) . 346 1.1 032 | 069 |-0.83
- Manarackap (')i) 393 1.03 |os2 | — K (154).
23
CITA, ofmasa swbopra  (20) 2.71 D‘g(; 035 | — _ (238)
O-pa  Tnxoro, HWujmiickoro
1 ATIAHTHYCCKOrO OKea-
Hop, o6masn seHopKa  (32) 3.10 1,24 (040 [ 036 | 064

* Cnockn oM. B rada. 27
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Heaeszo B HedeannoBbIX ¢neHnTax n GomoanTax

Tabauya 6()

; : S A E HoTodnuk
TIopoisl,
(n (‘Hﬂﬁ'llmx%}il{ﬁ?];glilul;)lljg'!'m[) it L1 o L Adiapi
I Al By e
Hedgeannosble cnennTs
Cpeiatee oo 48 pernoHam
aeMioro mapa (48)* . L4 | 084 | 042 | 024
Baarnierimit muat, odmasn
BuIOO A (30) 144 | 1037 || O | e
CCCP. WoJbckmit  O-om
(110 1.1 0.08 055 053
GCOCT, FeOCHHEIOA b-
HGIC  JerTIOHBL  a3HaT-
CROIl wacTir, OONIA" Bbi-
fopra (31) . 0,221 10.35 | 0.08 [~0.73
CCCP, Casnmur (31) . . . 0278 043 | 013 157
[0®nran Adgpnra (20) . . 0175 0.27 (207)
O-g Mazarackap (20) . . 0175 0.27 (154),
(2:38),
(207)
CIIA, ofmas BHGOPKA
() R 0.187| 0.29 -
DOHOIITBI
Cpenee o 20 KORTHiCH-
TAJALHBIM 1 CYOROHTH-
HOHTAALHBM  PermonaM
seMIoro mapa (20)%* 72 | 024 | 016 |—0.96
Esponma. [leETpajinEas i
JanaHasn. odUAH  Bbl-
Bopra (24) 1.02 1 035 -
Adpuna, ofmas BeIH0pKa
N o = e Y {49 [ 0.38 [ G40 —0:28
O-p Majarackap (24) 114 | 0,39 — (154),
(218),
(207)
CHIA,  ofmas  neHopra
(21) A i 0.81 (529
O-sa Tixoro, UHuiicko-
o1 ATIAHTHYECKOrO
ORCAHORB ('_’,';) 1.39 V.36 =3 -_

* Cunckll eM. B Taba, 28.
cIv4aaax .‘]O[‘a[llnb_\nil{L‘['KI[-Hl']].\MJIbHDl‘U pacnpeiencund B
aorapipyon colepmanuit (lg x), B aTHX CHYYHX TalKe UPABOIATEN §

LR S ] I3

Tabnnme
lgy Alg M Elg,

AACTCA CpilHee
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% .".ﬁu S Puc. 7. Bapnaumonnas
N e Lo Anarpamma KeTesn —

KpeMHHi B TOpPHBIX MO-
pogax anTtocdeps

1 — MHTNY3UBHBIEC HOPOLIL
2 — apdy3NBHBIC TTOPOAR, F—
MmeraMopguyecrue HOPOIBE

fa — rpaunt IaThopMeH-
HBIIf. 10 — TPAHUT  TICOCHH-
K HAJ B BLIT, 2a — KHCIARIC
ahhyann mraThopMeHHLIe,
20 — rucaeie odupyInBLl Ireo-
CHHKJIMHATRHBIC, A — rpa-
HOAHOPUT, 4 — panmt, 5 —
HBAPIEBHIT AHOPUT, 6 -~ apie-
3uT, T — AMOpNT; 8§ — raddpo,
9 — Dasa’ibTel TeOCHHE -
P & . 3 y ) ::!u.fll_.lilzlt‘{ ; Iltlllw—(;—wﬁ?.m.u.[T_bl
{ > - ~——  CpegHe-ATIaHT TOTO Xped-
1§ 20 22 24 26 28 J0 32 Jr5% Tz{‘ {1 -— DasanLTH TAATHOp-
Mmennpie, 12— TodentoBbe Da-
gaapThl TaBalickux  ocTpoBOB,
13 — DasaibThl OKCAHMYECKNX oCTpoBOB, 14 — cuenut, 15 — Tpaxur, 16 — Hede mHOBHI CH-
eHnT, 17 — doroanT, 18 — nupokcennt, 19 — nepugoTNT cpegnni, 19a — HEPHAOTHT WAATHOP-
MeHHbT, 190 — 0epugoTAT reocHHEnHaAbHB, 20 — gyHHT cpemamii, 20a — pynut naatdop-
veHHBIT, 200 — MYHUT TCOCMHEJIMHAJILHBIY, 21 — rumiepaur, 22 -—— 9KJOIHT  cPenmif,
22a — BEJ0rHT  IJIATHODMEHHBI, 220 — BEJIOTHT  ICOCHHEJINHAILHBIL, 23 — aMguDoanT,
24 — rmefic, 25 — KpHCcTANINYeCKRIT cuaauely

cocTaBa IEJ0YNEIX Nopoj Hoanckoro moayoerpoBa, oTMedaeT, 4TO
BenmanHa otHonennd Fed3t/Fe* w ormenbnsix Maccusax rousebiercd or
0,28 mo 4,40. Markcumannnoe ormouienme 4,4 xapaxkrtepuo s JloBosep-
CKOT'0 MacCHBa, OTINYAOUIET0CH TAK/KE MAKCHMAJILHEIM cpeIHUM Koohdn-
muenrom armanruoern (1,40). Cpennsasa Beanmunna ornommenus Fedt/Fe*t
A5t He)eJIMHOBLIX CIHEHUTOB MOFEET ObITh ONpeIeseHa Aiilb IPHOIIHKeHIo
(mopszgra 1,3—1.4); nus cuennron oua okodo 0,60; gas tpaxuros n gono-
antos 1,20—1,30.

Pacemarpupasi moBeienne sieqiesa B IPOIECCe HOPMAJIbHOIL 9BOI0IIN
CHJIMKATHRIX pacilaBos B 1pefeidax Jautocdepn, HeoOXOIUMO ¢1egaTh
BLIBOJ 00 OTCYTCTBHU cKROIBRO-HUOYAL 3navurenbuoii tuddepennnanuu
cofep;Rauuil ;ke1eaa (B r1o6adpHOM MacmTade) Me IV HOPOaMI V.IbTpa-
OCHOBHOTO W OCHOBHOI'O COCTABa, HEMOCPEICTBEHHO CBA3AHULIMIL C Bhbi-
maapjaerneM M3 ManTHu (em. Taba. H2—54). Suwaunrenbno Hosee 3aMer-
Hasg AuddepeHnuanug keaesza HaMeuaeTcsi B paMKaX OTIeIbHLIX TPYIN
IO POJT B 3aBUCHMOCTI OT TeoJlorugeckux yeroBuil dopymuposanusa, Pearoe
HajieHue cofepskaliiii siemesa HaunaeTesa JHMb B Tpo/yKTax auddepe-
LHAIAH OCHOBHHLIN DaCILIABOB, IOCJIe TOTO Kak COJep/Ranne Kpemiusg
B pacmiapax IpeBricHT mpejen 23—24%.

Ha sapuwammonnoii jguarpaMse :kejieso — kpemimii (puc. 7) locra-
TOYHO YeTKO HpoABIAeTca oluias OTpHIATEIbHAA KOPPeIalua Medily
JKeJIe30M U KpeMlilieM, HMelollad MecTo B HOPMAaJbHoM PsALY MarMatude-
croil auddepentmanuu. O Hako Hapaay ¢ 9THM B TPYNIE  O0CHOBHLIX-
VIABLTPAOCHOBALIX IIOPO/| BEICIAIOTCA OTJCABHLIC YACTHLIEC PA/IL. B KOTO-
puix goddepennuanuga  wreT TPH  OOCTOSHHOM COJC[LAHMH  sKejIe3a
UM OPH MOCTOAHHOM COJEP LAy KpeMuins. W uneiy pAIoB, B KOTOPHX
auddepeHnuaLiis OCYIUleCTBAAETCS 1YTeM H3MeHeHHA Co/ePARania KpeM-
1WA OPH HOCTOAHHOM YPOBHE COTEP/RAHMA FREIe3a, OTHOCHTCH:
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Feanr
it
21
[ ]
2
b
Puc. §. Bapwanmonnan
aHarpamma JKene30 —
KNCHOPOA B TOPHBIX MO-
ponax aurocdepst ar
! — marMaTHYecKHe IOPOIN;
2 — meraMopdHyecKme NOpPO-
nei. Homepa @QRTYPaTHBHBIX 0 N ) L 1 . g
TOYEK OOPOJ CM. HA pHC. T. 42 44 46 48 0%

a) KMMOepJIMT — NEePUIOTHT (Cpegumil) — OKeaHMICCKUM TOJENTOBEII
0asalbT;

0) reoCHHEINHAJABHBIL JYHHT — TFeOCHHKINHAJbHLIL NepHIoTHT —
©a3ajbT CpPegUHILIX OKeaHWYecKuX XpedTos.

Ilocaenumit PAJ YKASHIBAET HA BO3MOZKHOCTH BEIJIABICHUA Oe/UBIX
skese3oM 0a3albTOB OKEAHNMYeCKOro jHa M3 MaJloKelle3NCTHIX YIbTpa-
OCHOBHBIX juddepennuaTos B npejerax BepxXHeil MaHTHH.

Hameuaered Tarske deTslpe pAfa, B KOTOPHIX H3MeHeHHE cojlepshania
jKeIesn nporexoauT Ha Qome crabHIBHOTe HIH BechbMa caabdo M3Mems-
OIEerocs COmepsRaliu KPeMHus, T. e. B Ipeernax OT/[edbHHX THUIIOB

mOopoj:
a) maargopMeHHBI TYHAT — TreoCHHKIMHANBHEI JyHNT;
0) maardopMeHHLIIT TEPUAOTUT — TEOCUHKJIHHAILNBIH INepPUAOTHT;
B) muatdopMennnii 0agzansr — roaeuroBpiit 6asdansr [aBaiickmx

OCTPOBOB — TEOCHHKIMHAILHBIL 0a3a bt — 0asalbT cPeANTHEIX OKeaHH-
yecKHX XxpeldTon;

r) TeoCHHKIMHAJBHBIN RIOTHT — naaTGopMEHHLil HKIOTHT.

[Togobnmit xapaxkrep juddepeniuanui, o00YCI0BIEHHHHE TIABHLIM
o0pasoM HU3MeHeHHEeM OTHOINEHMSI #ieTe30 — MATHHH B OPOAYKTaX KpH-
CTAJLIIUBAIMI, HECOMIIeHHO oTpasxsaer cuenuduyeckre yenoua judde-
PeHUMAlMY, CVIeCTBYIONUEe B opegenax Bepxieil MagTuu. C oToil Toykn
3peHusi HeCKOJIbKO ¢BOeofpasHo MOI0sKeHne 3KIOFUTOB, KOTOPHIE OTIN-
9al0TCA OT MHTPY3MBHBIX OCHOBHBIX H YJBTPAOCHOBHLIX IIOPOX oOpat-
HEIMHT COOTHOTIEHMSIMI sKeae3a I MATHWA B BRIOOPKAX, HpeICTaBIAIONNX
oaardopMeiibe I TeOCHHRJANNAJBIEE pernonn. OJHAKO CJeayer moji-
YePKHYTE COBEPINCHITO HEHOCTATOUHLII 00BbeM ananutiueckoil madopma-
OHH, uUMeomelics 1mo dKJIOrHTaM, 4To oupeejser A0cTaTouHo upubim-
FKeHHoe moJa0skelne GUrypaTuBHLIX TOUER, UPeICTaBIAINHX X COCTABE
HAa BapHallMoOHHAOL Jnarpase (cm. puc. 7).
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Usmenenne comep:KaHUA jReTe3d B TOPHBIX HOPOJAAX JInTocdeps
B 3aBHCHMOCTH OT cojep:RaHnsg Kuciaopoja gano Ha puc. 8. boasmas
YacTh HIOKPEMUHeBLIX paaor Judupepenturariinit, OpecTaBIeHunX Ha
puc. 7, pasBuBaeTCH B VEJIOBUAX 3AKOHOMCPIHOTO H3MEHCHIIA COIePilianils
KICJ0POjia. Y BeIHUenue cojlepiRannsg KHeaopo/it TPOHCX0JnT Hapai-
JeNLHO YMEHBIIEHUID COAEP;RaHUA (e1e3a Lpi nepexojie ot miardopmen-
HEIX VIBTPafasuTOB K HX TeoCHHKIHHAJILHBIM PaznocTAM.

3 BapumammoHERIX AHarpaMy (pic. 7, 8) BEITEKAeT TAKKE HECKOJILKO
o0Bocobaelinoe MOJOKeHNE FeOCHHRIMAAILIBIX YabTpabazwros. B vo sie
BpeMs cOCTaBhl VIBTPadasuTon, NPCJCTABJIAMNC OX IIATQOPMEHIbe
daum, pacioJaraloTea Ha JMArpayMMax HA JIUHAN, c¢BA3BIBajomei rias-
Hbhle THIL HHATPYVAMBILIX  TTOPOJL.

METAMOPOIMYECKHUE IMOPO,(bI

Pacopejeaenne suenesa p amubomnrax (taba, 61) B raofanbiom
mIAHe COOTBETCTBYeT OazadnTaM, 1o He raddpo, XoTA KoadduimenTs
BapuMaiiy coJepsiapnil siedesa B PerHOHAJLHALIX BLIDOpKax aMduio.n-
TOB BBIIIE, UeM Yy 0a3ajbroB, M CKOPEe COOTBETCTBYIOT OOTATHIM yKEIe30M
«rayouannMy raddposuy cepuam. Ormomenne Fed/Fe®* p amdundoan-
rax B epeguem Oamzro U4, T. e. aHATOTHYHO OTMEUELHOMY BhLIHIC 1151
Gasanbros u raddpo. Pacmpejgerenne xexesa B IRIOTHTAX HOIHOCTHIO
cooTBeTcTRYeT aMPUOOJANTAM N CYIIECTBEHHO HEOTIMUYUMO, HALPIMEep. OT
rabbpo Adpurn. Wsmeomuecs janunie 0 pasimanoM colepRatinil jiejnesa
B 9KJIOTHTAX U3 KMMOepanTosu X Tpybor it Metamophmaeckux nopox [64]
oYeHb JOOOMBITHR, MOCKOIBKY B JaHHOM CJaydae Hada0[aeMpe cooTHo-
nieHust OGPHTHLI OTMCUABIINMCA Builie J1Jis }/’.‘Il)'['[)‘(l(l{'.llUBl'[I,]V T'l()[](},'[.
IEJAOrUTHL U3 KEMOEpP/IHTOB OTIMYAIOTCA DOlee HHZKUM COJMCPHanne
sweqaesa (cpegnee 7,40%) mo ¢paBHEHUIO ¢ DRIOTHTAMU U3 MeraMophnue-
CKUX mopoj reocnnkmnnanen (cpeanee 8,86%). K coskanenumw, netocra-
Tounbit 00seM MHOPMATHEH 1e IMO3BOJIHET CTATHCTHYECKN TOITBep1NTh
BHAUUMOCTE WOJ00HOTO 3aKJII0UEHNsI B CBA3N ¢ HIHPOKHM pPasdpocoM
cpennnx 3Ha4eniil, CBORCTBEHHEIX OT/IEIbHLIM MECTOHAXOMRICHITAM DKIT0-
rUTOB B MeTayMophHTecKHX Dopoax (or 7,2% B aknornre us Hosoit Wame-

gorun 1o 15% B axgornrax Mordangonm). Otnomwenne Fedt/ Fe?t B Hiio-

rurax rodefuaeres B npepenax 0,4—0.6, aro 6ansko vk mopoaay rabopo-
0a3aJbTOBOTO  Psi/la.

CpejHee cojgep:KaHue #iejaesa B IHEHCAX HECROJLKO BHIINE, wdeM
B I'pAmoJNOpPHTAX, B TO He BPEMA KPHCTAINYECKHE CJHAHILI ¢ 9TOIl
TOUKH 3PEHUs COOTBETCTBYIOT KBapleBuM JnopuraM. Hexotopoe odeaue-
HUC KEeJIe30M, OTMCYAEMOe TP Hepexoie 0T KPUCTALINMECKUN CIAHIeR
K rHedcaM, MOO-BUIHEMOMY, CBA3AHO € YaCTHYHBIM BHIHOCOM skeje3sa
U3 pPas3HOCTEIl I'HeMCcoB, B TOH WM WHOH Mepe NoJBReprumXcA Ipolecey
rpannrtEsanuu. Hak B UHefcaX, Tak W B KPUCTAJINYECKNN CIaHNax
OTHOCHTEIBHO BHICOKNH KO(OUINEHT Bapuanmuil cojJep:samnil Reiaesa
(cpejiame permoHaNbHEIE KOIHONIMENTE BapHALIHN COOTBETCTBCHHO PaBHE
0,45 u (1,55) cBujieTenbeTRYET 0 MeHpUIell YNOPAJM0YEHHOCTH ero pacipe-
JAEJNEHHA 110 CPABHEHNI) € YHOMSHYTHIMHA BHITIE WHTPY3HBHLIAIL [OPO-
aamun.
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eaezo B MeTamopdHUCCKIX MO pojjax

Tatauya 61

_ _ = A E i ’
(n .‘;:ﬁ%@fﬁbfpﬂ?ﬁg.pxn: x, 9 lox 5}{11“ I "1:” ‘,‘;'l‘“ HEII&-JE[J:[%)HH
AmpudoanTo
Cpedree mo 25 perHoHaMm

3eMHOTO uapa (25)* . |8.80 %036 0,921 0.10 | 064 0.70
BajTuiicRuil mmy, ofmas

phOpRa (28) 8.80 — | 212 1 023 | 044 066
CCCP, YERpamHCKIUN K-

CTAVIHIECKHIT  Maccnn

(46) . 9,82 = 24 | 022 =
CCoP, Npan (’h) 8.50 2,05 | 024 - —
0O-1n Majarackap (Jn) 8.30 — 1 289! 035 = {15 ’1-(4), (207),

251

lvanajia (20) 872 - 232 | 027 =
JKIA0NTEL
Cpe un'v mo |6 paioHaMm

(6™ . R, 089 — | 182 022 -
Adpura, ofmasn m,mup]\a

(2R % o e e w0 ABEE — | 239|028 (021 |-082 (207)
Tueien
Cpeapee mo 31 permony [

aemporo mapa  (31)*** 400 = 057 108 | 0.27 | 0.11 |—0.1
Banrniiermii mur, obnias

nwfopra (50) 4.00 180 | 044 | 0053 | or0
CCCP, VepamHcRuil Kpn-

CTAJNIMIe CRUIL  Macenn

(31) .. GG 143 | 039 | 036 (.00
Ceop, Cnﬁnpchan m'n

Qopma (28) .. 272 —— | G s e -0.90
Janajman Adpura, mnmm

pbopEa (70) 499 — 198 | 0,45 | 0.28 |—0.28 (156)
O-p Majarackap ‘27) 5,10 2495 044 (029 0.62{ (154), (207)
lapajia, ofiad wrihopKa

(BB 2 5 v v 8wy 2,90 1,77 | 045 | 037 |—U.85 (251)
lianaa, Keeber, ohse -

HeHHb ¢ TPOOLI 10 rHel - |

caM  aMpHOOINTOROI

damu (15) ¢ 127 - | 087 (oL | — (180)
To ke, mo roeiicam rpa- |

Hyanrosoii damm  (12) | 3.80 0,59 '{((Uﬁ) - = (180)

| |

* CHockyu oM.

B rafa, 29.
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I podoascenue mava, 61

TIop oLk, PETHOHbl = i - S : A E HeTounie

. o [J) .
(B crOOKAX 00BeM BBIGODEI) Ny e 4 an WL yadopmanin
Sy Alg Elg

=

=
g
-

T

Kpuneraaandeckne
CHaHbL

Cpennee 1o 40 perpomam
3eMHOrO 1apa (40)**** |4 80 + 0,37 120 [ 025 | 0.02]—=0350
CCCP,  reocHARINHATL-
HBle  PCrHOHLI, 0DIAs

Bufopra (42) . . . .| 550 — |218 | 0,40 [—0.40 |—0.67
CCCP, Vpax (20) . . . 6.24 — [ 1,92 | 031 ik -
Jamajipas Adpuka. oduas

eeGOpra (53) - . . . [4.20 (3.00)|0512 0415 0,70 0,58 [— 0,45 (156)
Hopaa Bexawaus (27) . 480 (0649067 | 026 [ 044 —1.26

**¥&% CHOCKY CM, B Tapm. 29.

ITpumevarue. 1A INTHOPMAIBHO PACIPECIORHBIX RBIGOPOK, B Ciay9de, ecan cpeldee apud-
METHYECKOC OTANEACTCA 0T MAKCHMAIbnO IPABLOHOA0GHOR OIEHKIT cperero Ha 10% nan Goaece,
TO TOCHCAHAA HPNBOANTCA B CKODKAX.

Becy mHakomienunit B pactoAmee Bpems (GarTHUeCKMIl MaTepuHal
CBHZIETELCTBYET O BRIHOCE ;KeJde3a OPH HporpPecCHBHOM MeTavopduame
KPHCTAJIMYECKHX CJaHIEeB, WIYOICM ¢ LpeBpalleHHeM HX B THEHCH
1 ocofenio Ipu rPanmnTH3aANMA nocaeauny. G 91ofl Toury 3penusa modas
TEOPHA, PacCMATPHBAIONLAA 00pPAB0BAHNE T[PAHUTOR KAaK  peayabTar
SIBJIEHEH rpanutudanuu, o0s3ana NpeycMoTperh 0ObAcHeHHe TyTeit
MHTPAIHH OTPOMHBIX KOJIWYECTB LKee3a, KOTOPBIE /0RHE BEIHOCHTHCS
us rpanutusupyemnix rueiicos . A. L. Ponos u A. A. Murpgucos [99]
0TMEYal0T HeKoTOpoe ymenbllenue oTuomenns Fedt/Fe?* B yeaosuax
HHTEHCHBIOTO MeTaMop(uaMa, M0/ YIHBLIEro Pa3BUTHE B panHeM JoKeM-
Opmu. OnHaro naunmas ¢ npoTeposos mpeodgagaer obparuuii mpouece,
IpuueM IposaBJIeHibil focTaTouno pesko. MaMmenenne ornomenns Fedt/ Fe*t
B HEPBHYHBIX 0CAJ0Y9HKX TOPOJAAX, MOJBEPraBIINXcs MeTaMophuamy,
B CTOPONY VBEIHYEHHA MORET CAVKUTD VAOBITBOPUTEABHBIM 06’53(‘“0—
HHeM 3Toro ABdeHus (pnce. Y).

! A’]Uf'”il?h‘-l('”-’l‘”.‘f A0aNa 8 UIseCMHOI emenenw 00ae2uaemca WupoKniy passuinuem

¢ MU REPUODH  HCETE0000epHAWUL M eMACOMAMUNCCKUT 00pasosanuit, Hecyuur
solcokue Kotigenmpaiui wceaean. A, L. Powos w A. A. Mueducoa [99)] oyenuau pac-
npocmpanenoctis Aedeauciinr nopod ¢ npedeaar wumos w pyndavenma Pyccroil
naamgopyet snaveruen 0,5% om obweil navwadu svemasopduneckur nopod.
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Puc. 9. liamenenne ro mpe-
MeHN cpenneil BeanulnnLl oT-
HOLIEHNA OKHCHOTO ReJe3a
(1;) 3aKNCHOMY B IIOpOmax l&‘ce nonad?fdﬂ . ] g ‘

HIAMEHTa o 0CaJ0YHOro ‘ o ¢ 3 -
qu.rla Pyecckoii (PII) n Cepe- A ¢ N\-z. Pty Ithlz Klz A Pty . ptilpz‘&‘ e
poamepuxanckoil (AIl) ndav- oo oo an gpams p-7enp- 2700 G0 R0 0050~

dopm. Ilo A. b. Pounory Adconomuoe ﬂpfj:,‘ﬂ,MﬁH nem
u A. A. Muraucosy

OCAIOUHBIE TTOPO/IbI

Cpejnee cojepmanie jRele3a, YCTAHOBIEHHOe A KpHCTaJLIidge-
CKHX CJanles, X0PoIlo BhIIep:RIBACTCA B IJIHHAX 1 TJANIHCTLIX CHaHIax
(radn. 62). Ilpm aromM mATenmcHBIOE Pa3BATHE OCHOBHOTO BYJIKanuaMa
B apXeHCKUX MeOCHHRINMAIAX HAXOMT YeTKOe 0Tpaskenie B oboraieHn
renesoM gokeMOpuiickux ocajounnx nopog [99]. Haunnas ke ¢ upo-
Tepo30sda umeer MeCTO 3aMeTHOe CHHUMenmpe ('(),'ll‘p}l{ﬂl]l.lﬂ shejleza B IJIH-
HHUCTBIX OCaJKaX, CBUJETEJNbCTBYIOLLEE © MOCTENEeHHOM HeYepPHmaHUIL
pe3epBoB apXelicKUX OCHOBHbLIX d(dy3UBOB 1 BOBIEYEHHI B 0CaOYHbIIL
IMKJ 3HAUNTEIbHBIX Mace RHCJALIX I cpexnnx mopox (pme. 10). ITapan-
JeIBHO CO CHIGKCNNEM COJICP/Raliufg jkejieda B TANHAX 1 TJMHACTHIX
clranuax yseanuusaercs ortnonenue Fed*/Fe | orpamas nporpeccupy-
0Iee YBEJIHYEHHC KOJIHYECTBA KHCJIOPOJA B 3eMioil armocdepe (cM.
puc. 9). Cojepskaine s;reqe3a B COBPEMEHHBIX ORCAINMYECKHUX ocarax,
B obmienm, 0M3K0 OTMEUEHHOMY JIJIf TUIMH I DINHHCTLIX c1annes (taa. 63),
NO/MMEPRUBAs U3BECTHVIO AaHAJIOTHIO B CEUMEHTALMOHHOM 11aKOUJIeHNH
skedesda B nocaepudefic KX PIMMACTHX ocagkax B riaobaJninoM macmrabe.
C yueroM cOOTHONIENNA TAMHUCTLIX M J3BECTKOBBIX OCHIKOB cpelHee
cojepiianie skesesa B Hedarnyeckux OcaJlkax  Mo;KeT ObTh OIeHeHo
anaveniem 5,66%:.

3’}1\'8 OTMeYal1dach HCKJAKOYITEe 1 blasl POdb ORHCHOTO ReJeda B Ti)ﬂl](‘-
HOPTUPOBKE KHCJ0poga B TaAyGoKHe 30HW 3eMHOI KOpLL B mpoinecce
paspuTHs reocuukamnatcii. Cpapnmsasa cpemee ornomenue Fedt/Fe*
B rauuax (2 : 1), romouernix caanmmax (1 : 1) m Kueanx nopojax rpa-
untioro pama (1 :1.4—1 : 2), MoKHO OPHEHTHPOBOYIO ONEHUTH KO-
YecTBO KHCJd0DPOda, ()('BU(I()}I.','[\}IL’.\[()]‘!J HpH H3aMeHeni ramaiucThix oCa/IROB
B rpanouopnt, nopaarom 15002000 r Ha Kaskayio TONHY TpanuTua-
POBAHHBIX OCAJKOB (HCXO/A M3 CPeIHEr0 COAeP:RaHNA KeIe3a B rpano-
JHOPUTAX).
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Tabauya 62
sRemezo B ocagounbIX mopojgax

TTOpOmM, perionE ; __ | sum | A | E nan g;
(B CHOGHAX O0BEM BBIDO[IT) x, % lgx blr_: e lg i
: : 25
FanHiteTsie eaanin
Cpeamce nmo 24 pernomas
BOMHOIO mmapa (24)* . . . |480+075 — 1,88 | 039 wag | —0.38
GEEP; reocHHKJIMHAAbBHLIC
PCIIOHEL, 00Iaa  BLIDOPKA
(48) " e R e e e 940 — 230 104D 34 | —066
Mamaiisma (22) . . . . . . A0 — 2SR IR = [151]
lWanmana (41) . . . . . . 434 — {202 |049] n2g | —060
Fanuw
Cpearee mo 20 permonam
3eMyoro mapa (20) ** . . [4.80+=0.46 — LSRG =
[lnathopverAERe  perHOHm,
ofmas Beifopra (62) . . 425 - LA&E 10331 — —
P'vocTmRrInHanBpHLe pernoln,
ofiman Beifopra (56) . . 4.94 — 1.53: 110.31 = =
Pycckan  mmatgopma  (40) 3.94 — 134 1034 — —
ITeeknr 1 meewanukn
Cpejizee  mo 20 permoHam
aeMHOTO mapa (20) *** . . |280+040 — ol |26 == —
N3recTHAKN
Cpepnee  mo 20 perHoHaMm
3eMHOr0  mapa  (20) ¥*** 0.86 | —0,126 | 02811045 — — )
Kamaga (43) . . ° . . .. 0.80 |—0327] 04571079 005 | —1,08 | [251]
Manaitsms (23) . . . . . . 031 | —0509| 0,208) 048] — — |1
O-3 Manarackap (20) . . . 220 0267 0277 (044 — = [1.;4%‘
[207
JloaomuTer
Ofmas  (rmoHadpHas)  Bei- :
Gopra (94) . . . . . .. 030 [ —0,664| 0.335]0,53[ 0.39 L.00
Wanaga (200 . . . . . . . 083 | —0323]| 0483|085 — — [251]

* CHOCKN cM. B Tadg.a. 3.

B radm. 64 66 Bulumcaeno pacupejedeHne jrededa B oca/090il
1 «IpaHUTHO®Y 000d0MKax mintocdepsl, a Takmke B MAIMATHIECKNX 110 PO~
nax nIat@opMeHHLX 1 FeoCHHKINHAIBHLIX 0G1acTell KOHTHHeHTATbBHGI
ROpbI (Takske I «r panntaoin oboaoarn). Herotopoe nakomrenne sxesesa
B UHTPYBHBHBIXN TOPOJAX TeOCHIKINHATBHEX obdacreil ofyciaoBIeHo
floJlee WHPOKUM pasBuTueM siech rpanoaumopnion. 15 esasu ¢ mpubian-
HACHHBIM Xilpi'll'\"l‘(‘[)llf\[ HO)IUG“MX HOJICYETOB, BHIABANILIM OTCYTCTBHCM
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Fe% \
70 :
L= ot
6,0 :
a\\
FA)
50 T
‘:_’\ '(—\_* 5
“yol 5O
i E =)
o« Y
Puc. 10, 1lavenenne B0 BpeMeHH  Cpeiero ==
cojepiRanns jKeJdesa B INIMHAX M HX MeTa- . , .
mopuuccknx  DKpuBajenTax Ha Pycexoii 20 A iy  Ply Pz Mz-Kz
(PIT), Cenepoamepuranckoit (AIl) naardop- L L I =i
max u  bBpaswinekom mure (bBpaw). Ilo <1500 2700 1400 — 6002250~
A. b. Pounosy n A. A. Murjmcony Adconwmuoe BpemA ., Man NET
Tubauye 63
Heneso B coppeMenHBIX OCAAKAX
i A i | E unm :::;
Ocagnm, Pernonn - — | 5 uau L £2
(1 CraGRAT 00BeM BUGODPKN) ®, % lg® )8, V1M | B EE
£
=i
FayborosojHbpie  TIAAHCTLIO
oreammacekne (53) . . . . | DHBUE040 — 146 |027] 080 ] 1,01 | [182]
Saamn  [Mapns, Benecyaaa
(12):
DR 5 = o ow w0 5,20 — 069 03] — —
11CCKIT T D ) e 3,10 — (120 (039 — =
IayfogopogHLIC KaphoHaT-

B (L&)« o e ws i o 1.8%* 0,187 10,276 1043 — — | [182]

* TouHOCTh 0LEHOK HAeJ0CT ATOMHA .

Tabauya 64
Pacupejteacnne gegeza s oeajoudoii oboxoure anTocdepbl Ha KOHTHHENTAX

. & o £
oo okt o
g g9 eSS 8
an L < = H.o dos
oQ Bl BT E25 g
1lopojin o = EE O o H Alas
£ & o S e
5E SEZ Ef=ct EELF
L= 22 — 3 = 2ot
A EEE izg aE2a®
Ocajtounpie
Lanuperoie enamg . . . . . . . . L . 4,80 0,39 ) 90
FIMEHEL 5 5 5 5 7 5ol 5o o G Sy 4 80 0,23 | Bty
Heewir 1 mecy8EMKA . . . . . o« . . . . 280 0,20 254
IWapBOHATET 5 & & & o & oare o el e s 5 (),86 0,45 208
ORAMOTHNEL 3 & 3 5 5% 0 & 5 508 e sl 0,29 [Te oip. s

8 Saxas 1605 . 113



Hpodoancenue maba. G

x o

g s

[Topoas
=
E
1
Cpeanee 3,44 032 [0 4) 804
Jpdysusnnie
Basaantul maatgopMerib e 9,00 0,15 b
BasaanTil TeocTHKIITHAAb b 8.40 w2 B
AHIC3NTLH 5,00 0,18 A3
Jaunrtee . . . . 3.34 022 08
Rircasie ogdyansn 1,77 0,32 210
T paxurhbl W= 1 3.30 0,28 1.1
Qonoauret .. L L. 3,00 1,24 11
CPCHICE o o o e e e 2,60 0,19 100,00 19.6
Cpeanee 718 0cajloqHoil  000I04KIT  HA
KOHTHHCHTAX 3.86 0,29 1000

Pacﬂp(’:li‘ﬂl‘llll(‘. WEIe3d B MArMaTHYECRHX l[llpﬂ,]ﬂx
mAATHOPMEHHBIX 1 PCOCHHKIANHAABHBIX ¢OaacTei

TaGawna 65

A TEOpMeHHBIC

TeocuiEamuans Hble

Mo poae Pacnpocrya- Puactipoctpa-
= HEHHOCTH == o HOHHOCTH
s U B OTHOCLH- ~; B OTHOCI-
TEABHBX "y TEALULX Yy
I'pannr 200 A I.60 15,0
I'panojopor ; 450 10,8 3.3 450
Keapuesstii aopier 1,86 2 1.86 40
Jlmmopur 6,10 (i .10 2.0
Ta6ipo 7,85 [0 7.85 7.0
IlepuaornT 1,1 | i T2 | 0.3
Hyuur L2 il 7.00 i
Cremnr Sl ol 0 3.90 1.0 290 U6
Hedeammonnii cneunr 3.0 0.1 340 0.1
Cpeanee . . . . L L, 2.57 1000 1,18 1000
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Tabauya 66
Pacnpegeaenne keaesa B «rpaHuTHoi» obGoxouke antocdepnt

ol ' =
i =N [ =
& B §§ Tet
Sl o I 2 B
B & oo R e z 52
Qi = ol 88¢c
“g BE 5 55z
ITopomst @' == Emi SES
£z SsE B i Eags
=¢=] g=g E &g Efogx
£z R =85 | 88.8
O% LZEE ag8 aEE=
MarmaTuueckne
| S S S B D I 1,85 0,12 63,7
panogmopur . . . . . .« . . . .. . . 3.30 0,19 215
K Bapuesnii JOPHT . . . . . . . . . . 4,86 0,20 29
JUopnT . . . . . ... o e e e 6,10 0,16 16
Fagopo . . . . . . . . . . . . . ... 7.83 0,14 9,0
IepmpoTnt . . . . . . . . . .. .. 8,68 0,26} 03
TORHIIE: . oo a = o oo o oo e g s B 0 8.90 0,20
CHEHNT . . T o R 3,90 032 0,9
HedeanHoBnlil clteHnT . . . . . . . . - 3,40 0,34 0,1
(s Tea: Lo I R U S 2,90 0,14 100,0 53,4
MeTamopdnueckne
FHEHCEE . .. & 5 & & a5 ik G e s o0 me ool o8 3.90 0,27 | ”
! 4 94 84.0
I pucTadangeckite cJaaguL .. . . . . . 4.80 0,24 |
hpBapunTel 11 mecYaHIKM . . . . . . . . 1,90 0,25 7.0
AmduboanTer . . . . . .. L .. L. 8,80 0,10 8,2
RapfoHaT . . . . . . . . . . . .. .| 224% [He onp. 0.8
CDEATEE o o o el e s 2 = e e x = 453 0,24 100,0 46,6
CpejtHee JUIH rPannTHOly  000J0MRIT JIH-
FOCHBPRL o e v e im0 % % % wow G 3,66 0,19

# Mo Japgupy A. b, Ponosa n A, A. Murjurcora [99].

TOYHBIX JAaHHBLIX O COOTHOLIEHMAX TPAHUTOB M TpPaHOANMOPHTOB B 3eMHOII
Rope, CyYOmecTBeHnnocTL 3TOro pasiaduusl IIPoBCPUTHE He LpelcTaB/ifAeTCHd
BOJBMOITLIM,

3. MATHHIT

[Toofmo jremesy MATHUIL SIBJISIETCST XaPaKTEPHLIM DJIEMENTOM MAaHTHIT
3eMaH, polb KOTOPOrO CYHECTBEHHO YMEHBINAETCs 10 Mepe nepexoja
B BepxXuue ropuaontsl aarocdepsr. Ojitako B oTiHuNe 0T 7hele3a Marumil
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Marunii B YIBTPAOCHOBHBIX HOpPOjaAX

Tabauya 67

[TOpoabt, pernonn

HeTodHBE

(B CHODKEAX 0010y BLGOPKIT x, 9 S ¥ A E Hdopaainm
Jlynnrbr
Cpeiiiee 1o (8§  permomam
3emHoro mapa (18) * . 24413 | 236] 0.1 = —
To ke, mepecyeT HA CBEHMI
AVEAT ¢ 0,0% Bojwe (17) 20i 2821 0.11 — —
CeoP, Ypaa (32) q i 25.() 207 @12 | 029 |—0/35
GCCCP, 'or Cnonpa (25) 28,0 1601 0.06 | 024 1231 T'. B. Ilnaye
{791
e pigoTinTh
(:pe;mev oo 28 WOHTHHEH-
TATRHRIM PETHONAM 3eMHO-
ro mapa (28) ** . o 205+ (6 361 021 008 | —0.52
CpejHee M0 (4 1a n'rq)o;nwn-
HLIM  PETHOHAM  3CMHOTO
mapa (14) 18.2 1.83 1 010 — = TogHOCTH
OICHOK
HecTa-
TOTHA
CpejHCe M0 |4 reocnHRIN-
HAJLHBIM  pPErMOHAM  30M-
Horo mapa (14) . 29 1,82 0.08 — = To ke
Eppona, naardgopmensbe pe-
ruuum. obimas  pedopRa
’0) e 19.0 2741 030 — ==
CCCP, Vpan (26) & i i 22,4 40651 0.21 — —
CCCP, wr Cmbnpn, rapi-
OypruTE (32) S 55 i 1,521 (0,06)| 032 | 0,07 [T B. [Inaye
[79]
Arbpima ofmas  BLIGO pEa
(e 5 % WS (8.0 1031 0.23 = —
(l‘lil‘pHBH A\wpuna. oﬁman
purfopra (20) 205 Bl 030 — =
IlnpokceaEnTH
Cpeadee mo 35  permoHam
AeMHOLO mapa (3h) **# 11,52=1,06 | 308 0,28 | 007 [—0,69
CCCP, ¥paa (33) . - 116 2061 018 —_ —
0:xnan Adpura (20) 3 o {74 5191 030 —~ .
CenepEag AMepura, obmas
BLIGOpKA (24) 123 3.02| 025 | — —
KnmbepanTs
(6 penm‘o mo 16 paitomam
(16) **** (35+265 | 542| 040 | — | —
To ke, mepecder ‘ma cpesmit
KAMOCPIAT ¢ 0,59% BOJH
(16) v b 14.0 S0 040 — —
% ({ocKY cM. B Tabm. 19,
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I podoaxcenue mud.i. (7

TTOpOas], PeruoHb! S . . HeTnaain
(4 CHODKAX 00BEM BHIOODII) x % = Vv A 1 UG P T
[0:xman Adppuka (56) . . . 15,1 295 020 | 024 | 0Za
To ke, MepPecdeT Ha CHemil
riMBepaaT ¢ 0,5% poibi(H6) 17,4 348 020 — —
InkpuTh
Cpeagee  mo |2 paiioEam
(2 EEENE o ol 5 & & B (4716 | 281 019 [ — —

*ExAN CHOCKY oM. B oTadn, 14.

Ha pPaHHHUX CTaJdsx MarMaTudeckoil RPHCTAJIINS3AIIN TOPa3o Oo1ee
.\IO(‘JIIJIEH, H ero cpejHue colepshaiiid B pasindyiupiX THOAX VJTPAaoCHOB-
HbIX M OCHOBHBIX IOPOJ ROJE0MI0TC S AOCTATOYHO Pe3ro.

MATMATHYECRUE IIOPO,1bI

B rpynme yiabTpaocHoBHBIX DOPOJ KodeGaHHA B CpeIHEM COEp:Raniy
Maraus B psjge caydaes upessimator 100% (rada. 67). IogoGuo Tomy,
9T0 OTMEYaJIoCh A kejesa, Cpeanee cojepsRanue MarHus B VIbTpa-
OCHOBHBIX HOpPOAax (JAYHHTAX M NepuOTHTaX), PA3BHTHIX B Iipelenax
ApeBHHX wiaarTGopm U TEOCHHKINUHAJLHULIX PEeruoHoB, He paBHO3HATHO.
R coskanennto, orpanuyenusii oosem nudgopmaniuy, 10¢TYOIHOT IO 1yIM-
TaM, He TIO3BOJAET MOATBEPANTh Hameuennoe pasmamune (25,0% Mg 1as
miaropMenunx AyuutoB n 27 2Y% as IYHETOBR TeOCHIRJINHAIBHLIX
30H) CTAaTHCTHYECKHW, OJHAKO B caydae OepHIOTHTOR pasauune oJHo-
3HAYHO 0O0CHOBLIBACTCS IIPI  TOMOIIM CTATHCTIYECKHX KPUTepileB.
[Tpn aroM (B npoTHBONOIOAKHOCTE skenedy) Ooliee BhicOKoe Cofep:haHme
MarHMfg XapakTepHo AJA IAVHUTOB M TepuioTHToB, (opMHPOBABIINXCHA
B Ipejesiax TeoCHHRIMHAIBHLIX B0H.

Coorromenne pasinyHeX I'PYNI JYHATOB Zano Ha puc. 11, rae nave-
ueHHOe pajsjellenne Ha TIATGOPMEHHYIO I TeOCHHKINHAMLIYI0 HX (alul
npocae;RiBaeTcs JocTatouno Jerro. llpm arom xaparrepuo oforaigedie
/Re1e30M JYVHHTOB OKeAHHUYECKHX ocTpoBoB (0-B Pewonbon) ' m Haxoine-
HHe TOYKM, HpecTaBIAomedl J(yHutnl ¥ paja (cBA3aHHble ¢ TERTOHI-
gecKo#l 30H0I rayboKoro 3ajoskenna) B npejenax mHods niaagopMeniiny
ayauron. Munumaiabshoe copepskranmne ;ielesa B TPYONE DAATHOPMEHIILIN
AVHOTOB [OKA3aJ0 cpejHee s 27 oJUBAHOBLIX BRIOUEHNIT U3 KuMOe p-
auaToB ¥ GasaaproB [212]. llogoGupie peamkToBhie BEIIOUEHHA MaHTIII-
HOTO BemecTBa, BEPOATHO, JOJKHBI PACCMATPUBATHCA KAk OCTATOTHLIC
OPOJYKTH BHIABICHUA MaHTHH, 3aKOHOMEpHO HOTepABIIHe YacTh
dRejdesa B NPOIEcce BRIITaBICIHNH.

1 Ha duaepaMmy He HaHeceHbl Pesko 0602auyeli e He.e30M 20PMOoH0AUN0cble dyf-
Hums Adpuru.
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[als % obaacTell; 2 — JAYHUTH T€o-
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2 3 — OYHMTBL  OKEaHWUECKHX
OCTPOBOB, 4 — KEMOCPIIHTBI
- Q . ; 5 — mmEpuTel (4 15 gaA
2 1 20 24 28 Mg ™y CpaBHeHu)

Taxnm oOpasom, Kak yike oTMedaJoch 1pu o0Cy:IeHUN pacipegene-
HUA jKeJe3a B YIbTPAOCHOBHBIX TOPOJAX, B IpegeTaX BepXHel ManTiln
uMmeer Mecto verkas jauddepenumanus yabTpabasuToB MO COJEPrHRANNID
skeneza u Marama. IIpuummoit nojoduoil guddepennumaiu, BePOATHO,
ABIAIOTCA JOCTATOMHO Pe3KHe pasiNuisA B TeMOepaTypax ILTaBIeHHA
H y/edbHBHX BecaX CHIMKATOB ;keme3a u Marnusa. War uasecrno, Kpn-
CTA/NIMBAUMA OJNMBAHA M NIPOKCeHA N3 pacillaBa IPUBOINT K oborame-
HUIO 0CTATOUHOM JKUKOCTH jKeae30M 1o cpasuenuio ¢ MaraueM. llepspiyu
n3 pacmiaa o0blvil0 BHIIEASOTCA KPHCTAIL, 0Dorailenibe MarmmeM,
XOTA pe3ylbTaTsl AKCIepHMeHTaabinx pabor Doysna ¢ coTpy HHKAME
MO3BOIAKT CYAUTL, 4970 B cucreme MgO— FeO—Si0, ua pacmiasoB
C YMEDPEHHBIM COJIeP/RaHneM jrejle3a IePBLIMH BHIAEIAWTCA NHPOKCEHD,
KOTOPBIE 3aTeM pearupylnT ¢ pacoiaBoM ¢ o0pasoBanueM 0JWBUHOB,
oboramennsx skeresom [150]. KHasaidocek O, paHHAA RpHCTAI1H3ATNA
oforamnieHHpIX MarnueM OJIMBHHOB 1 NHPOKCEHOB M3 0Yaron yJAbTpaociios-
HOTO pacliaBa MojKeT BeI3BaTh oT;KUMaHue O0TaToil :KeJae3oM 0CTaTOY-
HOIl FKHJKOCTH B BepXHHE TOPH30HTHI MaHTHH IJIM B 3CMHYI0 KOpY.
Opnako B nejoM mogobHoe ABIEHHE MaJOBEPOATHO M3-3a 3HAUYMTENHHO
Goabuieil IIOTHOCTH CHJINKATOB jKele3a M0 CPABHEHMID ¢ aHATOTHYHBIMIL
COGUHEHUAMH MarnufA, YTo O0CcOOEHHO peskro MHposiBifercs B CJy-
qafgx oauBuua (pasmur d = 4,14; doperepur d = 3,19) n rpamnara
(MgsAl,[Si0,]y — d = 3,5; Fe,Al,[Si0,], — d = 4,2).

[TojoGnpIe cBOIICTBA CHIMKATOB MATHUA U jREJe3a, a4 TAKMKE BRCORAS
IJIOTHOCTL OKHCHBIX COMHGHINT jReIe3a B YCJIOBHAX BepXHe MaliTHil
NOMAHL OBIIM ABUTLEA NPUYNHON rpasuranuoHnoil juddepenipanun
BellecTBa B HANpPaBJIeHHH 00Oral(eHHs MarHHeM BepXHHX TOPHU3OHTOB
MAHNTHH M TOCTEICHHOTO YBEOMYCHMIA COAepikanus ykeaesa ¢ rayounoir.
Hopobuas auddepennmanns B yeaoBUAX MauTHIHNX BEICOKHX TeMiepa-
TYP J0JHA IIMETh MECTO 1 JI0 IMepexo/[a BCmIecTBa B sKUAKOe coCTOsAIe,
T. €. JI0 HOABIEHHA 09YaroB pacmiaasa. Peayaprarom anddepenmmaniig
ABIACTCA TaKii¢ HEROTOPaA lepecTPoiiRa KaTHOI-KICI0PO,IHOT0 KapRaca
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MaHTHH B COOTBETCTBHH ¢ OTMEUCHIIOM Tel/(eHIHel K yMelblleHnio obuiero
COJeP;KAaHNA KHCJOPOJd M yBEeJHUeHUss OTHOIEHNS CyMMa KaTHOHOB —
KUCTOPO B lampasienuu rayGoKHX uvacteil MantTuu. ¥ 0eguTeNbHOe
moATBepskenue 1040010l TeHgenIun — cynecTBennoe odoTalenne Mar-
HUeM u o0egHeHHe Ke.1e30M JYHHTOB U NEPHJIOTHTOB OKEAHHYECKOTO
AHA, DOJHUMAEMDIX IPH TPAJCHHU M, BEPOATHO, IPEICTABIAONIIX
nanfojiee BepXHIE TOPUIONTEL MaHTHH.

Cpejtee cojlep/Ranue Marius B HePUAOTHTAX IiIaTdopMeHHbIX obJa-
creii Gauako K kuMOepanTam (ocoGenno kumOepanTam AQpnku) 1 nHKpu-
raM. XapakTtepna takike Guausocrh orHourennit Fe/Mg u Si/Mg B xum-
depaurax u maathopMmennnx nurpurax (rada. 68). PaccmarpmBas Kum-
Oepantel M NHEpUTH Kak pambosgee raydulinie BLIIIABRU MAHTHAHOTO
seutecrsa [19, 43, 212], Moo ¢jenath BRIBO/ M 0 CBH3H OTHOCHTEILHO
OempIx MaraneM miaat@opMmeninniXx HepugoTHTOB ¢ Oolee TaydoKmMH
TFOPU3OHTAMI MalTHH II0 CPABHEHHIO ¢ HX PEOCHHKIMHAJBIBIMI aHAI0-
ramu. B ratua. 68 yabTpaocHoBible IOPOJALI PACHOIO0EENbl B HOPATKe
vObiBanug Beaunuunsl cpeguero Fe/Mg oTnHomenus.

Tabauya 6§
Ornomennn Fe/Mg u Si/Mg » yaprpadaznrax

ITopoin Fe/Mg Si/Mg
TUIEPOKCEHIIT . . . v v o v v v v v e o w e o o e s 0,78 2l
IIERDBT . o . o o oo e e e e e e s e e 0,65 1.3
(EEgoEd B e B a b e oA bk o e o e A5 056 1.3
llepmgorut naatgopmennnii . . . . . . .. . . L. 0,55 11
JiyanT unatdopMeHHM . . . . . . . . L . L L L 0,45 0.75
[Teprmornt reccHHRANHAABHLIE . . . . . . . . . . . (.32 0,83
JIYHIT TeoCHHRAMOAJILNLIL . . . . . . . . . . . . . (.26 0,72
[lepmaoTuT OKeaHHYeckoro JHa . . . . . . . . . . . 0,24

He pacemarpuBas nupokcenntnl, mojoskenne ROTOpuX B oOnieil exeme
HE BOOJHE SICHO, CJEIYeT OTMeTHTL 00lULYI0 3aKOHOMCPHOCTH, Bhlpasjia-
wigyoes B ymennmennn seanunnn Fe/Mg otnowenus (r. e. B oTnoci-
TEABLHOM YBeJAMHEHHH POJM MAFIMst 1 YMEIbUIeI PO JKelde3a) oT
HUEPATOB W ITaTGOPMeNLIX HepHOTHTOB vepe3 KNMOePIUTHL M ILIaT-
dopmennne aynmTi K yaeprpabasuram reocmurannadeii. Boorvom ke
HATIPABIEHUH M3MEHsIeTesi | Beamanna ornomenus Si/Mg.

C pacemarpusaemoil nosnmun snauenue 39,32% MgO (23,60% Mg),
npegaaraemoe A. Puursygom n ap. [90], a raxike 41,3% MgO (24,78%
Mg), Bemuumerenuoe 1. Xappucom u ap. [212] rar cpejee cogepKanne
Marnua B Heguddepennuposaiioil  BepxXHeil MaHTHH, MOKeT ObLITb
OTHECEHO JHIlb K 000ralleHHRM MarHiueM yabTpaociuosiuM urddepemnn-
aTaM BepXHeI MAHTHIL H BPAJ JU MOJKeT Ipe/lcTaBIsATh ee cpeJJHIIl COCTaR.

RouamaectBeniipie cOOTHOMEIE ME Y PA3THYHLIMIA THIAMU YJIBTpa-
Gasauton B JuTocdepe TOYHO HeWIBECTHHI, XOTA peakoe npeobiaaganie
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neprioTuTOR Haj{ APYIUIMH THIAMU yJABTPAOCHOBHBIX IOPOJ HECOMHEHHO.
Mo uwonyuenus Oosee ompegenenmpix XapaxTepucTur smavemme 21%
MOReT ObITH OPHHATO Kak Hamboee BepPOATHOE CPe/LIee CORep Ranme
MaTHUA B YIBTPAOCHOBHBIX HOPOIAX.

B ocHOBHBIX HOPoax mo cpaBueHHio ¢ yIbTpabasuTamu colep;Ranie
maruus najfaer Goaee vem B Tpu pasza (rada. 69 u 70). llpusrom raGdpo-
Ukl TeoCHIKINHATILHLIX PErHonoB B cpemgmeM cogep:iar Ha 22% (oTHo-
CHTEJIBHBIX) MeHbIle Maruus, uyeM radbpo jpeBHmXx mmatopm, T. e.
B TaHHOM CIYYAe MMEET MeCTO 3AROHOMEPHOCTh, 00paTHAA OTMEUEHHOI]
I VALTPaGasuTos.

Ecan jxe momeiTathes comocrtaButh B riodannioM Macmrade pacmpe-
jedenie Margmsa B rad0po m DazaabTax, TO OKakeTcsl 4To radopo reo-
CHHR/IMHAJBILIX POrMOHOB ¢ 3TOH TOUKM 3peHNs TOUHO COOTBETCTBYET
KOHTHHEHTAAbHLIM Oa3aldbTaM, a rad0ipo ApeBHNX mIatdgopM — OKeamir-
YECKHUM 0ABaJbTaM:

Mg, % S

ragdpo Apesnux mwmatdopm . . . . . . . . 465 070
OKeaHnmgecKne fasaibThl . . . . . . .-. . 4,60 0,75
rabbpo reocpHEINpAagelr . . . . . . . . . 380 071
ROHTHHPHTAABHLIC §a3adbThl . . . . . . . 3,93 067

OrMeTeHHYI0 0Co0EHHOCTh pACHpeIeIeHUA Maraus B raddopomgax
MOK1I0  00BACHUTE Oojee riayOUHHLIM MTPOACXO:kenaeM TabOpoBLIX
HOPOJI, CBABAHHBIX ¢ 30HAMH Pas3iioMOB Tay0OKOTO 3a107KeHHA, B Hpe-
genax apeBHux maargopm. Cojepikanue Mariuns 3aMeTHO YBeJHINBACTCH
Tak/he B TEX CEePHAX [eOCHHKJIMHAIBHEIX radlpouioB, IIA KOTOPLIX
OMeIOTCA TeoJorindeckue OpeJuoChiikl, OX CBA3W ¢ IAYOHHHBIMH Pas.io-
mamin. Tax, radbpo ¥Ypamna no cojep&Kanmio MarHNf COOTBETCTBYIOT
naaropMenssM rabbpo u, COOTBETCTBEHHO, OJN3KM OKEAHNYECKIM
Oasanbram.

[Tepexojia ® cpegauM mopojgaM, HEOOXOUMO HOJMEPKIYTH J0OCTA-
TOUHO YeTKOe PaCLieHeHHe aHJe8HTOB OO COAEP/aHuio MarHMA Ha jiBe
ocnoBHEle Ipynusl (tadsa. 71). Haubosee ofmmpuas U3 HAX — aHIE3UThH
PeQCHHRINHAIBHLIX PETHOHOB — IO COIEP:KAHHAI0 MArlug COOTBETCTBYeET
KBAPIUEBBIM JUHOPHTaM. 3aMerno 000TrALUlenLl MAUHHeM aHje3UTe, pas-
BHTHI® B Tpemenax peBHUX IIaTgopM: B HHX cpejlHee colep:ramiie
Marduf HpalIIGRAETCS K COAGPKANHIO CBOMCTBEHHOMY THOPUTAM.
Cogep:ramue MATHHA B aHJe3NTAX 3aMETHO VBEIWYHBACTCA B DErionax,
rie o yauBHLIEe cepuu, COJep/RAlHe aHIeaNThl, ¢BA3ANLL ¢ NIAYOHHHBIMN
J0HAMII PA3IOMOB B mpefenax ApesHux muron (Bocrowmaa Adpura,
o-8 Manarackap u ap.). Xapakrepro. 9to amieantn Tuxooreaicroro
BYIRAHUUECKOTO HOACA IO COACPRALNIO MATIHHs 3aiuMalor waw  Onl
MePeXOIHOe UOJ0KCHIE MekAY ABVMS HaMeyennpyn rpynnayu. Cpej-
Hee colepsiaHne Maruud B THXOOKEAICKHX AHJe3UTaN aHaJgorniino Bhi-
BEJCILIOMY CpejHeMy BHAUCHWIO 15t aHmesnton Jgutocdepn. Baammo-
OTHONIEHUA MEHIY PazdmuHbIMIl CPYNITaMIE CPEIHIX T0Po; | Haragino
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Tab6.auya 69

-

Marunii B radopo

11O OB, (oD e . {8 man ) A nan | Enan 5;
(n croDKax oiibeM BhIDOPEIT) L g£X b]g 1 .‘\m E]! =
°=
(pewee 1o 22 maaThop- { I
MCOHHBIM  POTHOHAM 3eM- |
moro mapa (22)* . . . 470030, — |o072 | 015 | —

CpenHee 1o 23 TCOCIH-
KINHAJILHBIM pormmam
seMHOrO  mapa (23)* 1280+0.20 — 0l 0.19 e

CpejiHee 1O 45 KOHTRHeH-
TANBHBIM 11 CYDRONTII-
HeHTAJLBHLIM p[‘FIIf‘IlIdM

aemHoro mapa (45) * . . 4.20 = 088 | 021 0.30 062
Espona

DaaTHieKui muT, 001

BubopEa (45) . . . . 490 | 0623 | 0230| 037 | —o020| 024
Erpona, LleaTpadnyasn

n  Samajmas,  06mLAH

waGopra (38) . 400 0575 | 0158| 024 . .
IP (24) . . 4 88 0619 | 0251 040 - _

C((.P, hapka3s r{ Bauan—
Lashe, obn@A nubopra
(Bl o v e s s 3.32 0504 | 01321 0,20 _ _

Asun

CCCP,  TeOCHHRINHAIL-
HLIe  PerHOHb, ohmad
puibopra (64)

2" 4.20 0580 | 0.204] 032 | —0.05| —0.19
CCCP, Ypaa (91) . . .| 48 | 0626 | 0204 032 | —0,08( (.19
CCOP, Anrait m 3aman- ¢ ’
naa Cuonpn (30) . . . Vg 0640 | 0452( 023 . .
Adpnka
10skuan, HOro-3anajnas
Adpnra n Ompan Po-
Je3ns, o0mas  BOGpKa
| e 590 () 9 45 _ _ 9
IO(flm)aﬂ A(Ilpm«ca HO PHTED el (s | 2ns] B0 f207]
(38) . P oae 5,82 0580 | 0400 0.69 = — [207]
0-8 ‘d:uamchap (30) 4,19 0582 | 0,189] 029 | — [154].
238].
l[207]
CesepHan AMepuka |
CIIA, ofmas wuibopka
(58) - 353 0513 | 0176 0,27 0,44 0,55
lamaza, ofman m.!ﬁopha '
@) scmpnmmme| B985 | 040 LodEnf 0ds] — / — | {951

CHOCEIL M, B TAGJA. 20,

121



IT podoaxcerue maba. 69

S man A nmm E mau

IToposibl, PerHonbl
s A E
g lg lg

= x o
(B CKOGKAX 00BEM BEIGOPKI) x, %

i
8]

=

.
Herognmx

Kanajia, aHOPTO3UTOBOE
raGopo (37) AT 1
Kamana, amoptosntht (28) 0

- S

80| 028 | — _
65 [(060)| — =

~1 St

Oxeannycckne paifonn

O-Ba ATIaHTIIYECKOrO,
Nupuiickoro 1 Tuxoro
okeanos (10) ** . . . 4,88 — 097 | 020 = —

** CHOCKY cM. B rafa. 20.

WLTOCTPUPYIOTCA Ha BapHagmonmoil guarpamme (puc. 12), ma xoropoit
JOCTATOYHO YeTKO OPOABIAETCH IPAMAaf KOPPeIAIHOHHAA 3aBHCUMOCTH
Me;KIY sKeJe30M M MAUHHeM Bo BceX IPeJCTABHTEINX CPeIHHX IOpO.
OTMeuenHOE HECOOTBETCTBHE B COJePYRAaTNN MATHUA B HMHTPY3HBHBIX
u 2pPys3uBHEIX aHaJoOrax cpegHNX NOPOJ He XapaKTepHO JUIS TOPOJ
TpanojMopuToBoro pAga (rabx. 72). Ilpu srom Memmy JjmopuTaMmn
M Tpalojiio pUTAMI UMEeT MeCTO JOCTATOTHO Pe3Kuil paspLiB: KBapICBLIC

Mg"’f. =
D,
a0t .
L ] [ o
2 LWL
28 s 1 ]
.
. L]
2,5 b= [::] @ 1 L ]
= J ee . -~
®De /o ¥
2*4 i . e e 2 L4
& o . Pne. 12. Bapmanmonnas
2’2 - S mlm‘pq‘mma iKeae30 —
o + o MarHuii B CpegiHX mo-
20k & = +°+e ‘= ® (=17 popax
el o [ ]
as° 20 o EZ I — OMOPUTH, 2 — AHAE3HTH
18 o e + Fa reoCHHKJIMHAIBHEIX obacTell;
o (o] on (o] AL 3 — 10 e, THXooKecaHCKHI
e o .o 4O 0 O+ 5 3 BYJKaHUYeCKMiT nmosc;, 4 —
15k Om a_Onp AHIEe3HTHL nmiaTdopMeHHEIX
/ 69 ) g- %0 @ 4 ofi1acTei; 5 — AHIEBNTHI
b .g‘ + OKCAHAYECKNX OCTPOBOB; 6 —
14 | o) 9 o @ E 5 KBADIEBbIE THOPHTLI
: g 0 - <] CpegHue coctaBel: 1 — OMO-
E:lE paT, 2 — aHgEanT, J — aMpue-
25 g o ant naargopmensmit, 4 —
AHIC3HT TeoCHHKIMHAILHEIN,
0 o O, [ ] =/ | 1 5 — aHAgesHT THXOOKEAHCKOrOo
w0 50 50 70 Fe.% nosica, & — Kpapucopil mUMo-
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Marunii B 0asaabTax

Tabauya 7ir

Tlopojst, pernoOHb! =i . " ; . HeToannyg
(B CHOAKAX OGBCM BHIGOPKIT) x, % 2 ¥ 2 £ | nsgopmang
O6muii Hazaaet (1996) 3,08 127 | 032 | — = [249]
IlaaTdopmennsie 6azanbThi
(peamee 1o 23 mIATHOPMCTHBIM
perioHaM semHoro wapa (23) ¥ 390027 066 | 047 | — -
Tpaunst  japeBnux  1aardopy
(258) : el T o 3,75 080 | 021 | — — | B. A. Ky-
Toaui [6G3]
Tpanmsr 11 6a3aabThl CHOHPCKOTT :
maatdopmer (167) B 3,90 0:86 | 022 | — —
Tpanmet 11 Gasaanter i (24) 3,40 (66 | 019 | — -
0O-p Mapgaracrap (35) 4,20 033 | 020 | — - [154], [238].
[207]
Ba3aapThl TeoCHHKANHAABHBIX
perHoHOB
(CpeaHee 1o 25 reocHuKInHATb-
HbBIM p(‘[‘HOHa.\[ 3eMHOTI0 mapa
(25)** . c e e 13.9020,27) 068 | 017 | 0,23 | —0.48
I ORTIHENT AL HAA mumm_pﬁm
saanToBas gopyanma (276) YA 149 | 029 | — = B A: Ky
Toamin [6:3]
BasanpTel aHIe3uTOBOIL qmpua-
na (355) . - - 3,24 102} 032 — | —
Jlmabassr Vpaaa (?0) 3.82 084 | 022 | — —
BGaaaanter ITpaMopbs (20) 3.76 086 | 023 | — —
Oxcanngeckne 6a3aibThi
Cpenmee mo 37 ocrposam  Ti-
xoro, Mmmmiickoro m Atian-
THYECKOTO 0KeaHon (37) 4600240 075 | 016 | 0,05 | 0.05
OKeaHOgecKne TOJCHTOBEIE Oa-
3aabThl (110) 4,67 074 | 016 | — B. A. Ry-
TOJHH [63]
Oreanmdecknme TLeJ09HBE  Ga-
saanTH (118) . 4.61 156 | 034 | — — [246]
Tapajfickne 0-Ba (l.n(l) 5,00 1.05 | 021 | — =
O-n Peounon (34) pl e 5,00 1,65 | 033 | — — [154]
Cpegne-ATnanTnueckmnii  xpeber
(33) ek B 512 119 | 023 | — — | B. Maacon
[253]
* Cuocku cM. B Tafa, 21.




Marunii B AnOopHTax W aHAE3NTax

Tabauya 71

S unn

A uam

TIOPOIH, PErMOHL - o, Ewm | pgerounm
(B CHOBHAX 00BEM BBRIGOPLI) x, % g v Al,'.' lz Hudopmamnn
Jio piTs
CpeaHee mo 41 pm HOHY 3¢M-
HOro mapa (41) * ) 256015 | 049 | 0,49 [ 0.28 .83
Espomna, HPHTpamu.qsr it Ba-
HajiHasd, ﬂUI_L[aF[ I!blljliill\(l
GO e 267 081 | 030 | — —
CCCP,  reocHHRANHAJLHLIE
PeTHOHEL 83HATCKON YacTH,
obman BEOOpPKa (H3) 273 090 | 0,33 | 033 0.36
CCCP, Vpan (21) B 269 069 | 026 | — =
CCCP, Bocrognoe Batali-
Radbe (27) 2.00 123 | 041 = 10. H.
(moMiop,
I'. M. Po-
MAHOB#
O-n Mazarackap (22) 230 091 | 040 | — [154], [238].
[207]
CIOTA. obmasn m.mnpl.n ( V) 208 087 | 042 | 053 0,13
Ramaza (21) . . . . ' 272 z|oat| — | — (251)
AnaeanTsr
Cpeaee To 54 KOHTHHCH-
TATLHEIM H CYOKOHTHHCH-
TAJALHLIM  PETHOHAM  3eM-
HOro mapa (H4) ** 190012 | 0,138 0.21 | 067 | —0,10
(0.264—1g)
Cpeamee no 14 wrarghopsern-
HLIM permonam (14) o 245 0951 039 | —
Cpeagee IO 40 reocHHRIN-
HAJBHBIM PCTHOHAM 1.68+0.13 042 | 0.25 | 030 0.06
Espona
Eppona. [errpaibHan n 3a-
A Had,  00HIaA  BRIGOpRA
20 g e a5y s nm s o 170 077 | 046 -- =
CCCP. Wpay., awkaz, 3a-
KABKA3be, 06m@An nLdopra
S 1,74 054 | 031 | —
Hramia (20) 1.80) 0.77 | 043 = =
Aznsn
CCCP. reocHIRIga  bHbe
PErIOHE, 00man pLGopra
(30) ol 1,90 076 | 0,40 | 0.29 | — 034
ceeP, IMedtpagouuii Iva-
gaxerall (54) 1.85 0yl | 0,38 = -
flmoms (36) 181 084 | 046 | 021 |—1,00
Hiomesis (21) 1.h3 i | T -

¥ CHOCKI CM, B Tuha. 29




I podoaxcenue maba. 71

TT0pONL, perMoHE - 8 nan : ‘t,l’["”[ E UL yreroyming
(B CEOOKAX 00BeM BHIOOPKI) Xy Yo I L My Elu ITH (O IMA LT
[

Tuxooreanc kit ByJIgaHnIe-

crmil mosc, obmas BuGop-

Ka (46)*** . . . . . .. 1.97 075 | 038 | 0,04 | —0A5

Adpuka

Onmad subopra (30) . . . 284 1.22 | 043 7 =
Bocrounas Adpura n Maja-

rackap, odmas BeIDOpKA

(2 mEmw s S5 6 2 2,28 0Nn | 041 = =

Cenepuasn Amepnka

CITA, ofwaa suGopra (44) 1.70 0,604 035 | 0,21 -0.26
CHIA, CrammcTeie roper (34) 1.54 077 | 050 | — —
CIHIA, Hepapa (21) . . . . 1,45 049 | 034 | — =
CIHIA, Raandopaus (28) 1,88 065 | 035 [ — —

[MenTpaapnan Amepnka
Odmas subopra (25) . . . 1 40 0.63 [ 045 — —
O-5 MaproERKa (30) . . . 1,51 028 [(VAD| — =

Aperpaans

Hopas 3enangua (20) . . . 1,59 044 | 028 = —=
OKeaHnyeckne paionsi
O-pa Tuxoro u Hupuiicroro

ORCAHOB (33) **** i 4 1,78 072 | 040 [ —0.34 066

ER% CHOCKI CM. B Tabi. 22.

Marnunii B rpaHoHOPHTAX U KBAPLCBD)

IX JHOpHNTax

Tabauya 72

110}I0MIBL, Pernoss = W S min 3 ) HeTouHIE
(1 CHODKAX OOECM BLIBOPIEN) x, % 'Slc v A E | nugpopyamun
L' panoanopnThl
CpesiHee 1o 30 pernonam  36M-
Horo napa (30) * 110007 021 | 0.9 | 0,53 0.18
COCDP, Napkas (58) 084 049 | 00H8 | — — |ificAL T Al
M n AL AL
Curhnn [48]
CCCP, reocHHRINHAIBHBE pe-
FILOHL  BOCTOUHOI  wacrm, 00-
mas puoopra (124) - 1.20 043 | 036 | 044 11,363
CCCP, Cpexnsst Asun (25) . . 1.12 0,31 | V.28 — —
COCP, Gatalikaise (20) h .22 087 | 030 -

*LHocKyY ey B oTadn. 23.




H podoawenue matGa. 72

Hopoast, Perionsl = o S _ - Hetounis
(B cKo6KAx 0OBeM BBIOOPKI) Xslo '“‘|Q. L A £ mHgopyanmm
CCCP., Bocrounoe 3afaiiraibe
(83) 1,20 049 { 041 | — — | 0. H. Cno-
MUop 1
P. M. Po-
MAIO B
Adpura, o-p Mazarackap (22) 0,96 034 035 | — .-
Kanajxa (29). Pacmpejenaenie
JOTHOPMadbHOR 0.92
(—0,069)| 0148 0,22 | — — [251]
Reapuessie Jumoputhl n ToHAa-
JNTBI
Cpeamee Mo 25 pernomam  3eM-
HOTO mrapa (25) ** 1570190 048 [ 031 010 | —(0.90
Dusaaama (20) . . 152 058 | 032 — =
CCCP, Rasras (26) 0.93 043 | 047 | — — LA e
MIH I A. AL
Curain [18]
CCCP, reocnnRanHajibHue  pe-
FITOHLL BOCTOYHOIL 4acTi, o00-
mas BHbOpRAa (24) 1.76 058 | 033 — =
CCCP, Vpaa (27) T 293 086 | 039 — —
CCCP, Boctounoe 3adaiikagne
(46). Pacnopeeiaenne Jgormop-
MAJBHOC (I1PHBEICHLI  MaKCII-
MAILHO 11 |'a H,'Iﬂl]ﬂ,'[l)"l"]»l(‘ OHEH- .
K1) e 1.86 0.68 | 0.37 —_ — 0. H. Cno-
mitop ar PP. M.
Pomanogra
* CHOCKY ¢M. B Tala., 23,
Tadauya 73
Maruanit B rpannTax
ITOpPOJiBE, PeTHOHbBI = S ) " Hetonrms
(B CKOGKAX 06DLeM BeAopin) | % %o lg x S ¥ 1w | Bre | mndopvaiom
Cpeanee 1o 65 pernonam
ICMHOTO wmapa  (65)* | 033 | —0507 | 0 l4al | 022 | —022) 022
Espona
BaaTtuiickuii mur, obmasn
phibOpRa (88) . 0,32 | —0660 (0378 [ 062 | —0,17] 0.50
Dpuasauang (54) 028 | —0698] 0392 | 066 | — - 241,
[241a]
i

* CHOCKy eM. m taba. 24.
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H podoasxcenue maba. 7

1lopoas, per 8 = a— S uan : e .
(B ('-n;uﬁu:l,-,](“c:lj';xn: “H(:x]llf’néllﬂl‘) x5 % g Sig ¥ g El::_.’ l!lﬂ‘;:;;‘:‘l]::‘:l[;ln
CCCP. YrpauHcrnii Kpm-
CTANTMMCCKIIT  Maccus
(75 RO 0,37 | —0574| 0,362 059 | — —
CCCP. laskas (34) 0,39 | —0531 | 0,324 0,52 = =
Tam ke, HOPMaJLHBE A, M. Jle-
rpasnTLr (124) 042 | —0461 | 0,333 (034)| — — | mmm, A, A,
(0.47) CaTHin [48]
Tam e, JeAKOKpaTOBLIE
MILE PORATH-8 16011 TO BEIC
rpamrrn (21) 0 . . . .| 0,20 . 0,18 [(0,90)| — — To ke
Tam e, amsckursr (13) | 049 | —0824 | 0.286| (0.46) [ — = »o»
Enpona, Herrpannuas i
Banajmas, O/IIAA  BH-
Dopra (28) . . 032 | —0.700| 04361 074 2 —
Azns
CCCP, reocuHrRINHAIL-
HuI¢  PCTHOHLI, 0DIAs
sriGopra (204) 034 | —0628| 0377 062 | 043 | 018
CCCP, Ypax (62) - .| 0,27 |—0,688] 0329 0,54 | 030 |—038
CCCP, Aarait (35) . . . 0.31 | —0667| 0374] 062 S =
CCCP, lvasaxcran (97) | 033 |—0,720| 0,469 081 | — =
Tam e, Raubeknit mac-
cHB (58} s 4 = s 027 | —0,697 | 0348 | (057)| — =
CCCP, Cpeansa Asun (66) | 030 | —0.650 | 0.335| 054 | — —
CCCP. 3abaiikanne (155) | 038 | —0.609| 0.411| 0,69 [ —0.17| —082
Tam ke, Xanrnaaii-ITn-
amHekmit  macens  (29) | 020 | —0,777| 0.287| (0.46) | — =
CCCP, Cubupenass nnat-
gopma (33) . . . ... 032 | —0598] 0,303 049 | — | —
CCCP. Jlanpumii Bocrok | ’ -
i 1 pisopee (38) 031 | —0638] 0.346] 056 | — | --
Magnaiiana (49) . . . 040 | —0545| 0,362 059 | — — [131]
Adpura
O6masn sebopra (64) . . | 033 | —0611|0349] 057 | 041 | 0.90
«Mounosbie rpasutiby (31) | 017 | —0.856] 0,261 | (0.41)| — —
O-p Majarackap (23) . . | p27 |—0721] 0,381 063 | — = [154], [']238],
[207
Cesepnaa AMepnka
CHIA: oDUAA  BLOOpRA
1) 021 |—0,836| 0387 | 064 | — | —
Ramana (50) . . . . .. 0,23 [ —0,790] 0,369 061 | — —
10suan Amepnga
Obuman swdopra (30) . . | 032 | —0.680| 0407 | 068 | — =
Ancrpamis (20) 031 | —0644 | 0342 056 | — —
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Tabauia 74
Pacnpegedenne Maruna B TAHTATONOCHBIX W Ge3py/HBIX
HA TaHTaa FpaHNTax

CpadnTbl (B CROGKEAX 00BEM BHIGOPIH) %, % lg x S

Bespy,iHeie  Ha  Taltan 1T HHO0Ni  KOMILICKCE g
rpaEnTOOn. YEipanga, Ypaa. 3adaiicadoe
(G5) o 5w e gk e H A @ R m & W E 060018 0.286 (I1R
Bespyiusie na  ranrajl OerMATHTOHOCHBIC KOM-
LUICRCDE 1pauu|un_mn. ataiikaiane, CGpedHas _
Azns (35) . & e D m homw w A 048 +0.06 —0,360 0,187
I'paunTonzas \mn-p;mcmw T TaHTAIOHGCHRBIX
mersMatHToR. Jabaiikadne, Bocrownnnr  Hha-
gaxcrad (59) . . . . . 0362006 | —0442 1,268
RoMIeKes: rpaunTonios, © unmpmmt CnAAANL
rpeiigzeHonnie  MecTropo:kaennA Ges  TaHTal0-
Hinooneroil MuHe paausamn. hasaxcram, An-

raif, 3abafikanmee (39) . . . .o .o os . . l 0.22+0,006 | —0.68t 0,298
T panuTOR HEC KOMIUICKCHI, MATepuHCKHe 18
TAUTAJOHOCIBIX amorpanurton (23) . . . . . l 0,120,024 = 0,06

AMOPHTEL Goiiee OIMBKU I'PAHOAMOPHTAM, ueM juopnTaMm (B Anoputax Mg
2,60%, B kBapuesnx juwopurax 1,07%; B rpanommopurax 1,10%).
Eme Gomee peskuit pa3pslB B cOJiep:haHIM MarH@s HabII0TaeTCA MeRIY
rpasogmoputamit u rpanuramu (0,33% Mg) (ra6a. 73). Hurepecho,
9T0 B OTJHYME OT jRejde3a JI8 MOoCHeHUX He 0TMedeHo pasjiHYis B pac-
IpeieJierny MATHIA B PPAHATAX JIPEBHHX w/aThODPM M reoCHHKInHAIeil.
B 1o ste Bpemsa maruuit siBisiercs enicTBeHHHIM M3 HOPOjiooOpasy-
IOIMUX 3JIEMEHTOB, IJIA KOTOPOTO BhiSIBIEHA CBf3b MEKAY PACTIPEie/IeHIeM
3JeMEHTA B TPAHATAX H PYAOHOCHOCTHI0 MOCIEIHUX € TOYKM 3PeHis
pearux agementon (taba. 74). Hamedennpie Bapuamun B coJepiKaHIN
MArHug CKOpee Beero CBA3aNbl ¢ ABICHUAMH  HOCJEMATMATIIECROTO
H3MEHEHHS TPAHATOB, K KOTOpPLIM MACHUI OYeHb 9GYTOK.
JdhpdyauBHLie KONTHHEHTAIBHLIE AHATOTH rpanuTon (Tadld. 75) oTam-
YaIOTCA HECKOJIBRO MEHBIINM (0/IHAKO CTATHCTHYOCKH 3HAYIMEIM) copep-
JRAnHeM Marnusg m OOnnimM raobaibHpM  KO3QOUIHEHTOM BapuaTi
ero cofiepirannii (permoHaibEbE KOAGEMINIERTH BapHanuu OJH3KII).
Baugnne KoHTaMHHAILNN HA VBeJIWYeHIe CpPeIHero cojepsKaHia MarHifA
B I'PDAHOTAX 110 CPaBHEHUIO ¢ KUCALMIL addysnBaMi ABIAETCA OJHUM H3
BOBMOGRHBIX 00BAcCHEHUH 3Toro sABdeHus. Clejyer HoJ4epRHyTh, 9TO
HEKOTOPOe YBeJIHYeHHEe CPejiHero cojepskanus MaTHUA XapakTepno TarKe
A NeTOYHBIX HATPY3MBHLIX 10POJ Ho cpaBueniio ¢ ux agdyauBHeiMu
KOHTHHEHTAJIBHBIMH M CYOROHTHHEHTAILHBIMI aHadoramm (rada. 76,
77). Yro ke Kacaercst 9@dysUBULIX KHCIBIX H IMETOYHKX DOPO OKeaHu-
YeCKOM KOPBI, TO 37ech Komewinie juddepennmarol adhdysuBHLIX cepuil,
Ipe/cTaBIeHHbIe RECALMM JdasamMu uian oddysuBaMu TpaxutoBoro psaja,
COJICP/RAT 3HAUMTEIBHO MEHBIIe MarHHA, 9eM MX KOHTHHEHTAIhLHLe aHa-
noru. B To ke Bpemsa okeammaeckue GonoNTH, TPOSBIATONIEC TPAMYIO
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Tatauya 75
Maranii B kucawmx adpysnnax

Herog-
(B r*r:u?ﬁ?il.;(;é“r‘!](‘n,pccr):lgggglllﬂl) x, % lrx Slg’ V(| g ‘EIg :[::ggp-
Mammn
PuoanTer, anmapnrel, o0cn-
ananbl, (eabanThl, KBaple-
BbIc HopQupbI
Cpeamee mo 50 KOHTHHCHTAb-
HEM I CYOROOTHHENTANLHLIM
PeTMOHAM  BCOMHOIO  IHdpa
(BOYESS S e 024 |—0,665| 0,228 (035|034 [—0,60
Enpona
Enpoua, Ientpaipaan 11 3a-
najHas, 00max  seGOpEa
(20) . ... ... . 1032(0,27)|—0,727| 0382(063| — | —
CCCP, HKpw, HKapraa, 3a-
kaBkasne (35) . . -+ [0,24(0,17) | —0919 | 0,382 (063 — | —
C('ncplldﬂ ATmHTnLa(‘?S) Y Q 0.09 —1,115] 0.285(0,45| — -
Aszun
CCCP, Cpenuna Asua (38) . . [0.23(0,19) | —0852] 0342(056| — | —
CCCP, 3afaitkanpe, [labHMT
Boeror m [Tpmyopee, 00Ias
suGopra (21) . . . . . . . [030(022) | —0,788| 0350|057 — | —
Adpura
O6nias Bubopra (50) . . . . (0,37 (0.30) | —0,78%4| 0,480 | 0.84 [ 0,24 |—0.42
10:nan Adpura (20) . . . . 0,31 —0,804| 0,520(0,95| — —_ [207]
CepepHast Amepnka
CIIA, odmas Busopsa (67) . . | 0,23 (0,19) | —0.871| 0392|063 0,17 |—1.10
Agerpaana
Awerpagus n IMosaa 3enan-
nmA, obman  wsubopra (23) | 0,25 (0,20) | —0.890| 0412069 — | — | [237]
JannTot
Cpeamee mo 31 permomy 3em-
moro mrapa (31) ** . . . . . 1.10 —0,033 | 0,17710.28 | 0,50 |—0.11
CCCP’, Kkpwwm, laBkas, 3axan-
Kaspe, odmas BuGopka (30) 086 - 058 0,41 ]036]—0.20
) (s) (A)| (E)
T;J\nnhpam‘].m[ BYJIKAHIYE -
CERIl MOAC, nnman B}.IrOpKd
(24) AR 0.83 —0,144| 02351037 — -
Anonnsa (2“) 5 5 0.67 —0238| 0237|037 — -
CIITA, obmasn m;um].ha( : 0.72 —0,236G] 0,286 | 0.46 [ 0,06 |—0,34
Oskman Avepnka, odman Bh[-
BONEA (20 w2 o o i o b w 0 98 —0,068] 0.292]036] — | —
J

* (CHOCRIT ¢M. B Tada. 2i.

Mpunmevaiue. Eean MAKCHMAALUO NPABIONOIOOHAL ONCNIL CPEMCT0  Apn@MeTnyeckoro
npessiaer obpMuyio oneury 6odee yen na 10%, To oha npurojuren B CROOKAX PAOM € OLCH-
Kot cpepuero apngiMeTuseciora.
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Marunii B

CHCHHTAX I TPaxuTax

TaGauya 76

11 LT, eTHC crofKax —_ ; : TLemo
npol.“6'1],:-1“11‘111:)1’1115;](]&1)1: e %, % lgx Sigl v Aig | Eig u||E1:l1';1\:;al|l|lnllc\:1
Cunennrnt
Cpejmee 1o 40 peraoram
semmoro mapa (40) * 0.84 | —0,192 0,267 | 0,42 |—0,06 |—0,62
Baatuiickuit mor, odman
pubopra (29) . . . . - | 0,99 [ —0.180| 0,404 | 0,68 |—0.39 |—0.60
CCCP, reocuHKINMHAILHLLE
permonnl, ofmasn prlopKa
(48) . . . .. ... . .| 1,00 |—0,169]0.,392| 0,66 |—0,44 |—0.61
CCeP, ypan(20) . - . 1,10 | —0,101 {0363 (060] — =
CCCP, Cpepman Asus (23) | 104 |—0205)|0456|0,78| — —
[0mman, 3Samajnas Adpn-
ka, 10muan Popesnus, o0-
mas Buopka (20) 083 | —0.270(0,417|0,70| — =
O-n Mazjarackap (37) 0,78 | —0,275(0,385(0,64| — — |4 2ei]
lvauajaa (24) 1.28 [ —0,115]| 0,454 0,78 — == [251]
Tpaxnti
Cpeanee 1o 28 KOHTIHEH-
TAJALOLIM 1 CYOROHTIHNIT-
TAJLILIM PCTIOHAM  3¢M-
HOTO wapa (28) ** 0.55 | —0.319|0.253 | 0,40 [—0,0! |—0 55
Cpenaee 10 11 maaTdopaen- 7
Aviv periodam (11) 042 | —0434]0.190(030| — =
Cpejuiee o 14 reocmHEII-
najanuLiv - permouam (14) [ 0,67 | —0212]0219]034| — =
(0,71)
I Bpona, reocnuoRJAnnanbune
pernonn, ofmas BLbo -
ra(32) . . . . 0,62 | —0,378 | 0,406 | 0.68 |—0,01 [—0.86
CCCP, Napras w  3aran-
kasne (20) 036 [—0593 {0375 (0,62| — -
Apuka, o-s Manarackap
@29 5 5.0 36 coeoeo- o | 027 [—0,668|0302| 0,48 — ==
CITA, ofmas suGopka (20) | 0,40 | —0.520 0,341 055 — — | [134], [207]
Apcrpannda (20) . . 0,35 | —0,612]0,377]0,62| — =
O-pa Tuxoro, llmguiickoro
I ATIAHTHIECKOTO  OKea-
Hon (40) 038 | —0,551 [ 0,344 [ 0,56 | — - -

* (nocKH cM. B rafia. 27.
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Tabauya 77

Marunii s #Hedeanoswx cnenntax n GoneATAX

TTOpo/nl, Perion - —_— S _ | A v | B non | HETOTHIE
(B CHOARaX 00'LeM BRIGOPIN) *, o Iz x Sy 1 A E wapopMa-
g E lg mm
Hedeannonsic  cneunTo
Cpegnee mo 48 perrmomam
seMBOro mapa (48)* |0360.05 — 0,164 | 0,46 [—0,09 |—0,52
Baarniickuii mur, ofmasn
prrhopra (35) 0,60 —0.398 | 0407|068 | — ==
CCCP, Koasckmii  m-oB
(104) = % 0,66 —0.333 | 0,363 (0,60 [—0,01 |—0.22
CCCP,  reocunRIumanlnL-
ABIC PErAOHLI A3TaTeKOI
gacTi, ofn@an suiopra
(45) « o . 0,36 —0572 | 0328|003 004 |—0.68
CCCP, Ypaa (20) 0,60 —0,353 | 0318|051 — ==
CCCP, Docrouman Cu-
oups (35) 0,36 —0.605 | 0,36t |05 — —
Kknan Adpura (20) 0,45 —0532 | 0381063 — =
0O-r Majaracrap (23) 045 —0.461 | 0318|055 — - [154],
[207]
CITA, ofmas BrGopKa
(25) T 0.41 —0,569 | 0391 | 0,65 = —
Ivanaza (24) 0,34 —0,578 | 0321052 — =
DomoauThH
Cpearee mo 20 ROMTIIHEH-
TAJABHHM . CYOROHTI-
HEeHTAJILHLIM ['CI'HU[E:’]M
3eMHOI0 mapa  (20) ** 0,28 —0,688 | 02381055 048 [—0.45
Erpoua. llenrpamnuas it
3amaanan, 00IOAsS Bbl-
bopra (25) 0,26 —0.772 | 0400|067 | 030 |—0.90
PIPag)y . . - 0.39 —0578 [ 0AL3 10501 — —
Boctounan Adpnra, o0-
mas pLoopKa (20) 0,37 —0,498 | 0,226 [035( — e
O-8 Magarackap (23) 045 —0,532 | 0385|064 — —
CHOIA, ofutasn  erbopRa
(24) e 0.25 0785 | 0385064 — —
Agcrpamu 11 TTosan 3e-
Tanma (21) 033 —0.668 [ 04310 T4 — =
O-pa Tuxoro, IHmmiicrko-
TO 11 ATHAOTHYCCKOIO
oreaHon (25) . . . . . 0,47 —0;632 | V444 10T6| — —
* Cuocin ¢M. »oTan.a. 28.
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Pue. 13,  Bapnanmonnas
AHArpaMMa MarHmii — Kpem-
HOH B TOpHBIX HOpojax
mmTocheph

I — MITPY3UBHEIE Doponw;, 2 —
o(dysuBHLIE TOPOTBI, 3 - Me-
TAMOPQHYECKNE 1TOPOJIH

1 — rpanure, 2 — nucape og-
Gyanner, 4 — IPaHOIUOPITRI, 4 —
JANNTEL, b — LBADLUEBRIT IAOPHT,
6 — angesnr, 7 — muopur, 8 -
raipo, 9 — Gaza’dbTel TreoCHH-
LAHBaJibHELe, 10 — Da3alhThi
Cpenne-AtaanTiaeckoro  XpeoTa,
11 — GasaawrTel naaTdopMeHHbIe,
12 — TosentoBRe GasalbLThl I'a-
BaliCKHX OCTPOBUB, 13 — Gasaii-
THI OKCAHNMYECHNYX OCTPOBOE,
14 — cnenntpl, 15 — Tpaxmirs,
16 — HedeamEoBRIE CHCHHUTE
17 — dononute, 18 — LHUPOKCE-
: HUTEL, 19 — pepugoTnTar, 1% —
Lo HepmiIoTH L naardopmense,
7 190 — nepupoTHTH TCOCHHEJIN-
Halbuble, 20 — gveuTH, 20a -——
) AYHUTBL  TaaThopmennsie, 2006 -
p— : AbHBIE, 21 — KEMOEPINTH, 22 — SKJIOCHTH, 224 — DKJIOTHTEI NAAT(hOp -
.-'.‘ll!(‘;l[ltll:ﬂhé.I‘Efz)ggﬁ_*‘f;‘:ﬁ()‘m,m " TeOCHHKIMBANLHBE, 23 — aMOUOOANTL, 2k — rpeftcer, | 25 -
EPHCTAJIMYeCKEE CJIAHIIE!

CBA3H ¢ MEJOYHBIMI 0a3anbTONIaMi, B CPEIHEM COJCP/HAT IOUTH BIBOE
GoablIe MArHs, YeM KOHTHHelTAIbHbie (OHOIUTLL I'eocHHKIMHAIBILIX
30H (cM. Tada. 77).

B tafx. 78 mokazaHo BechbMa pes3Koe Iajenie CONCP/RAHUSA MarHusI
IpU Iepexoje or y:[praﬁaamoB’H rabpo m maaee ot raddpo K KmCaABIM
TOPOJIaM, YT0 CBIIETEABCTBYET 05 OTPAHIICHILIX MacTafay Bhm1aBIe-
HISL MATHNMA U3 MaHTHH 0 ero NOCIejylomeil MarMaTiuec Koit Murpawmm.
Ilpocras koppenAMHOHIIAA B3aBUCHMOCTD MEKILY COJeP:iaHIeM MarHus
U Kpemmns B MarMaTHIeCKWX TOPHMX TopoflaX orcyrersyer (pme. 13).

METAMOP®IYECRUE IIOPO]bI

Pacemarpnsas pacnpenenenne Marausi B MeTaMopimeckux mopojgax
(rabu. 79), neodXomAmMO UIOXYEPKHYTH H3BECTHYIO AHAIOTHIO  Mey
I7106aIBHLIMIT CPEIUIIMII COJIeP;/KAHIAMI BTOTO DIIeMenTa B umlm:_mn uTax
(4,3%), ratdpo (4.7%) u Gasanbrax (4,0%) mpu cymecrsenno Goapies
roopunmenTe BapHATAN COJIC/RATNI, CBOHCTROHHOM MeTamopduue-
cxnuM nopogaM. Ilojofnas anamorns MoskeT 6HTH HaMeuena s cpesunx
COIepsRAHAN MArHus B THEHCAX — KPUCTATIHYECKNX caalax, ¢_oanoi
CTOPOHBI, M TPAHOINOPUTAX — KBa pPIEeBLIX TAOPHTAX, ¢ APYVTOIL. ()(‘()UHHE{OM
10 CONEepPKaHMI0 MAarHIS cpefm MeTaMOPOHIECKIX 1OPOL CTOAT BRI0-
TATH, 115 KOTOPHIX IO COJEP/KAaHNI0 MarHmA (KaK M PAJA IPYIHX LOM-
NIOHEHTOB) HAMEYAeTCs TOCTATOYHO YeTROe pasjielenie ua ape rpyuns [64,
168, 194, 233, 309, 312]. IlepBas rpynma oXBaTniBiaeT OPEATIOI0; KT B0
Hanboce I‘JIYGHUHLIG JRIOTHTLI, BCTPEHAIOMMUECH B BUJIE BRIOYCHHI
B KuMOepauToBnix TpyOrax. Bropas rpynma mpejcraBiasier cofoll aKa0-
IATH, 0OHApY/KNBaeMbie B pAje pallonos cpeam Meramopdiueckix HOpoj.
Kax ormeuanocs mpu ofcy RIeHMN pacupe/ie/IeHNsA :1ie.1e3d b IKI0THTAN,
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TaGawiya 78

IBOTIOUNA KO3POMICHTOB KOHIEHTPALNN coJe:Rannii MAPHIA B MOPoOJlax
«HOPMaZbHOTO psAgan juddepenyuanin (o oTHOMENNI0 K HepPuioTITY)

Koa@duoueaT KomnmenTparn

ITopodu T

; COCHHKAN- Tt
Ilaatdopma e Cpeaned

JlyaEnT . 1.37 1.2 1.26

Hepiomar . . 1.0 1,0 1.0
TFadopo . . . . . 0.26 0.17 0.21
o © o o e e 0.14 0112 0.125
ki Ba poesntit jopir .09 0.07 0,08
Tparoamopnr . 0.06 0,05 0,055
I'pamnr . 0,018 0,014 0.016

Marunii B MeTaMop@uueckiux mopojiax

Tabauya 79

H{"!_';]ﬁ'{;'l-_qi":‘fl"_%’f’b‘:{: = fpx |Swam| o |Amjaw| Ewam| Herowsm
11}-1621'1;::11) N =" Sig AIE g HREORRARIN
AMpudoanTer
Cpeanee 1mo 25 permo-

HaM 3eMHOr0 mapa

PRI . . o s os e |4g0=08 = | 122 028 ogp =028
Baarniicunii muar, o06-

was  subopka  (25) 3,94 — 1,98 | 0,50 | 042 |—0,32
CCCP,  Vurpauncrmii

K PHCTaJITYeC KT

Macerns (40) . . . . 434 = 210 [ 048 | 018 |[—044
CCCP, ¥paa(20) . . 1,46 — 1,53 | 0,35 =
Adpura, o-8 Mazara-

CRAD(2L) - . . & 409 - 1,92 [ 047 | — — | [154]. [238],

[207]
Raumajla (22) . . . . . 1,52 — LAS | 032 | — — [251]
JRAOPNTHI
Cpeance 110 1 paiio-

Ham (16) ** . . . . [570%+1,15 — 234 | 041 | = =
Cpenee 110 HRI0rUTaM

13 KUMOCPINTOR . . 8,33 — )87 | 0,34 - — B. A, ly-

o [64]
Cpejaee 1o aRIornTan

n3 meramopdirie-

CRIX 1OPOJL . - 199 — 570 100, 34 - — To we
Krnan Adpnra (30) 7.10 — 209 0,29 | — — [207]
T'neiicn
Cpeanee no 31 perio-

HY 3CMHOIO  Imapa

()t o o SAT I = 0aL | 041 | 0,38 [—0,106

* CGHoekn cM. B Tabl.

20
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T podoascenue maba. 79

IO OELE, e MO AL = {7% |Smaw| . [Aman| Fum) o Ierodmn
(B« IT;-E:II(I_'I‘\;IIIT”(:;!’LL."I 2 0 H 2 hlg “‘Ig g o paatnn
Lantniickitii T,
onmas nunopra (30) 1.82 — 112 | 062 — —
CCCP,  ¥rpanueruii
1 PHC TP e R
macelrs (36) . . . . 1 14 — 0.58 0,51 058 | —0.18
CCeP, TeOCIHEI-
HAJBHLE  PECHOHB
ABUATCROI HACTI,
obiay suopra (40) 110 — 0,72 | 065 | 0,60 | —0,66
GEER; Cudmperasn
mraThopma (32) . . 1,07 = 0,63 0,59 = =
Adpura, o-p Majara- )
exap(32) . .. .. 1,78 — 0,97 | 054 | — - | [154]," [248].
[207]
Kawaja (0) . o1 1.33 — | 1,05 [ 0719 | — == [251]
Tam  axe. K petess,
OO0 LOHCTTHEIC T1pO-
O o rneiicay  am-
qmaoanronaii Gamm
(1) e 1.39 = 0,32 |(0.23)| — — [180]
Tam ke, rHeilcur rpa-
HYAuToROl  gane
G % o s o m o s {60 — 0,77 [(0,48)| — -- [1811]
K pueraaanueesne
CIEAMLLDT
CpejiHee 110 40 perpo-
HAM 3t MO0 I pral
A el RS 1.56 0,064 | 0136 023 | —0,18]--0.32
Baaruiic kit uger, of-
masn subopka  (30) (L2 (10.20] —0,096 [ 0.429( 0,73 — -—
CCeP, I COC IR - |
HQJIBITWe e PEORLT ‘
aBNaATC RO uacin,
obmas Buoopra (30) [L28 (1.12)] 0.009 [ 0338 0535 | 090 [ 0.60
danajmasn Aippura,
ofiman nubopra (41) 11,62 (1,78)l —0.0181 04951 087 | — - [156]

*&%&% Cuocwy cM. B rabm, 29,

JUISL PACCMATPIBAEMBEIX HOPOX XAPAKTEDHR CBOCOOpasINe B3aUMOOTHO-
HWIeHMst jReaesa 1 Marand, o0paTaee HAOT0ZAEMBIM JI151 VBT PAOCIIOBHEIX
nopog. MumiMadbiuIM coJePsRATIeM Keleaa I MAKCHMaIbILIM Mariisi
OTAMYAIOTCH DRIOTHTH JIPeBITIX INIATHOPM, BCTPETAEMEI® B BIJE TKCCI0O-
TUTOB MaHTHHOro Bemecrna B wumOepanronnx tpyGrax. Mamenenue
OTIOIICTIIA Kexe3o — Maruuil na o0paTHoe IO CPaBICHII0 ¢ BMemli-
IOMUME yABTPadasUTAMII [O3BOJSIET HPEAHOIAraTh, YT0 KCCHOJUTHL 13
KUMOCPJIUTOB IpPeTepleln TacTHTHoe  BBILIABICHNC, B Pe3VILTATE
KOTOPOT'0 B HOPOJE YBEANYNIOCH OTHOCHTEIBHO T 860 MI0THOS KOJIMILCTRO
nanfo/rec TYTONIABKAX MATMHCRLIX KOMITOTCNTOR. (i paceMaTPHBACMAIX
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Marunii B ocagodnbix mopogax

Tatiauna S0

H]lopomﬂl PErTIOHE Tz e S m e A nan | E nan Herounng
(n cHOOKAX 00BeM BHIOGOPKH) ] 4 Slg "!'Ig Elg IHGODN N
Iannnernie ¢Ianmbi
Cpeanee mo 24 periopam

seMmHoro mapa  (24) % (1,57 (1.50) 0146 | 0,164 025 [—041] 0,20
TP (30) o 0.93 |—0085| 02121033 — ——
Ivanaja (28) . . . 1 .60 — 084 (056 — r—
Iannnt
Cpejamee 1mo 20 permonam
aemnoro  mapa (20) ** 11.50+£0,26 — 058 (039 — -
CCCP, Pyccras uwaat-
ddopma) oo . 1,16 = 088 (076 — — | B. il. Bo-
Pooben 1
B. C. iRy-
rona [32]
CCCP, Crujeras ranra [.45 — 035 1023 — = To ixe
CCCP, Kaskasi , W 1,48 = 030 020 — = »
Afpura. go-p  Majara-
crap (20)! e - Q6 | 04 — [154]
lvanaza (29) . . . 1,17 (1,25)|—0,097 | 0.4204] 0.7 — =
IMeekn 1 necuYanikmn
l,'.p(-,'ulue 10720 permonaM
AeMHOrO A pa (20) *** 10,750,118 — 041 (035 — = TouynocTh
mojIcaeTa
AeT0CTaTOd-
Ha ( +=24%)
CCCP. - Pyccras mnaTt-
DOPMAL o o s s 1,07 == 046 1043 — B. fI. Bo-
|uu'|hl'H i
B. C. rRy-
ropa [2]
CCCP, Cruderan nimta 0,81 — A W 22| - - To ke
CCCP, Iaskas : 1.42 - 088 062 - - )
HapecTaakn
Cpeanee 10 20 perimoHaM
JeMITOro mapa
EoyFEEr . . . . 095022 — 0,36 (038 — —
Maaaiisns (88) 3o og 0,60 [—0403 ] 0,392 0,65 030 |—0.51 [131]
Adpnra, o-p  Majara-
crap (20) 0,75 [—0317| 0392|057 — — [154]
Ivamana (74) . . 0,60 |—0492| 0,490 (0,86 — = [251]

*® Cnoern e, B To00,

30.




Il podoaxcene maba. 80

IOPOALI, Permousl = Frowm S Lt .| A nan 1, nan HeTounmi
(8 crofrax oibeM BLIGOPKI) x, % lgx ] v A 5% w0 PMATIITL
!g lg g
J{o1oMITEL
Adypura, o-p Majara-
eieap(20) & = & 5 & s 9,05 — 142 [01G] — - [154]
Ranaza (66) . . . . . . 7,66 = 239 1031 — o [251]
KapGonaTubie ITopoJibi
Cpejnee 1o 20 permomam
3eMHOro mapa (20)**** (460122 — 278 |063| — — To9HOCTE
OIEHOK He-
J0CTATO9HA
O-B Ma_LaraCI\ap (06]]190)
(36) . 4,68 (5,50)| 0,391 | 0,573 [ 1,06 0,00 [ 1.96

*%%% CHOCKY cM. B Taba. 30.

OOSUMAH cocTaB O9KIOTCHTOB, 00HAPY:KHBAGMBIX cpejan Meramopdiiue-
CKRIIX [OpO;l, MO-BHAOMOMY, J0J:KeH B OO0JbIIell cTemeHN IpeIcTaBIATh
COCTaB TOPOJ 9TOIl TPYIME.

OCAJIOYHBIE IIOPO,1bI

CrasagHOC OTHOCUTEJIBHO TIHEHCOB H KpucTa/JIM4eCKuX CJaHIeB
MO;KeT OHTDh HOYTH HOJHOCTHI0 PACOPOCTPALENO HA MJIHHHCTHE 0CAI0UHEe
HIOPOJLL — TJIMHMCTEIC CJAAaHIBI U TJIHHEL, COJEP/KaHne Marmis B KOTOPLIX
AHAJOTHYIHO KBapueBwmM mamoputaM (radma. 80).

B ornmume or paceMaTpHBABIINXCS paliee METPOrEHHHIX HIAEMEHTOB
3HAYUTEIBHYKW PpPOJdb B pacnpejieJieHnin Margmsa B 003,[0‘11’[01‘[ 060:-"[0‘11{@
UrpanT KapOoHATH — 0T M3BCCTHAKOB, HECYIIMX JECATLIC JOJM IIPO-
LeHTa MAarHHS, 0 JOJOMHTOB, B KOTOPHIX MArHHIT HIrpaer poib Be/VILEro
KraTHuona.

Tabauya 81
Marum‘i B COBPCMCHHBIX OKCAHNYECKIX OCaiKax

= Herounn
Ocadrl, DPErNOHE (B CROOKAX 00BEM BRIOOPKN) 22 0 S v A o) HH{OpM a-
nun
llenarmgccrme
Toxmit okeam (25) . . . . . . . . . ... |186 [030|0,16(004%]|1,10| [198]
TnyGoroBogHEC [AHHACTHE OKeaHnuIcCKne
(23) & =5 s . a3l g fase] = — [182]
I‘nyuomnomue napﬁonamme(lh) 3 080* | 040 (051 — | —
Teppurennnie oKeaHATECKNe, 3aIMB Ilapnn,
Benecyana:
mmm(i) SR et R e | L s I W0 2 Y| =
MECEmAB) @ o w2 s 5 o 2 o5 2 | 0dT o 022 0NT ==

* TO9YHOCTB OLIEHOK HeJOCTATOYHA.
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Tadauya §2

Pacnpeeieniie MATHIT B ocagodnoii «Godouke antocdhepn
Ha KOHTHHEHTAX

S _ | Pacmpocerpi-
Cpennce HRoapdunnent Pl:éggﬁg‘:” HEHHOCThH
TTopojinr COZICIMKANME | BAPHANUM | 5 Grooeirenp-| TOPOT B %
marnma, 9% coge A HEIX Y OT  Macehl
i 000 T0YKI
Ocajtounnie
[ AMHIICTHIE Caamm 1,50 0.25 1 53.0
Pt . o - e oo 1.50 0,39 [
[leckin T TeCHA TR 0.75 0,55 254
apionaToue mopo;ib 4,60 0,63 20,8
Juanopure] . ... . 0:35* Ile omp. 0.8
Cpesnee 1.94 0,44 1000 80,4
|
Adpdryznsunie
BasaianTel maaTopMeHHLIC . 3,90 0,17 56
BazaianTul  reocnIEINHAL-
2= L I P R el 3,90 0,22 311
AnesnThl 1,90 0,21 413
JTHIOINED o) o i 0 1,10 0,28 0.8
Rucawe addyannn ; 024 0,35 210
T[.axln‘hl e S 0,.—!;_) O.-’lU 0‘1
QomoanTn L. e hafE G U e 0,28 0.55 01
Cpemiee . . . - . 2,28 0,23 100.0 19,6
Cpejiee 118 0cajioaHoil ofo-
JOFIKI Ta KOHTHHEHTAX 2,01 0,40 1000

* IIo nanusim @, Cricapra (Horn, 223).

Beevma nirepecuo cHiskenue ¢peguero coepRanmsg Mariing B kapio-
HATHBIX TOPOJIAX, HAVILEE OT TOKeMOPHA BIIOTH {0 COBPEeMEHILIX KapHo-
HaTHRX ocajkon (Taba. 81). dro anjgenue, Buepsne oraederoe A, L Bn-
norpajosum 1 A. B, Ponosum [29], csujereasersyer o peskoM I He-
00paTuMOM USMEHEHMM TeoXHUMUYECkoil MCTOPHI MAarHOA Jila TO3JHIX
CTAINAX  DBOJIOLNM  3eMHOIL  KODHI.

Cpejiiee co/leps;iaHue MarHiid B COBPEMEIIHIX OReANNIeCKIX 0Cca/Kax
(Ges yuera odpyansos) npumaro pasmnv 1,40%.

B rafa. 82—84 nmpuBegensl oueinku cpejiHero cogep:kaHia Marinnsg
B OCA0UHOIM M «rpanuTioity 00onoukax antocdeps, a TarmEe B MaTMi-
THYCCKUX HOPOoJIax naaropMeninX I FCOCHHKINNAILINX 00.TacTeil.
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Tabaya 83

Pacopegenenie Marmisr B « pannTioi» cooaoure Jurocdepsr

Puacupoerpa-
DAcTI CTPA= %
CriegHee Koatdunmirenr ]"pH,';::(.th . HEHHOCTh
IIopoms cofepHEanne Bil [T B OTHOCIL- nopoa B %
Marang, %, COTC At : 0’ OT MagChl
LA 0 il TenBHKY % BE ot LT
Marmatnuecsmne
I'panri S 0,43 0,22 6.7
'pagoanopinree . . . 1,10 0,19 21,0
I Bapuespie 1HopaThH L 0,451 2.0
Jmopurh SoND 2,60 019 1.4
Tatipo - 4.20 0,15 g0
Iepmioruro e T 20,5 021 | 0.
JINBUTEL . o v o 4w wmm 26.0 0,11 ! 5
CIenmuTH . o v v o v . 0.84 042 0,0
Hedye Jinonnie ereiT L 0,36 .46 0,1
CHOIHEE & & & = w e 0,94 021 100.0 534
Meramo puueckne
THEHEED & ¢ & & .5 % 5 5 1.25 0.41 | 84.0
W imeraaangeckme ¢aamign 1,56 0.25 | &
IWsaprnrn momecgannii 1,15 0 50 7l
AMmdmooanter . . . . 4,30 0,28 H.2
Haphonatiiie mopoIe 7,50 He onp. 0.5
Cpeee 1,67 0,33 100,00 46.6
Cpejmee 118 «rpaHATHOI Y
OBOJA0UKIT AHTocde pol 1.29 0,27 100.0

Tabauya 84

Pacripeieesne Marans n ropunix mopoAax mwiatdopMemnbIX I PeoCHHEIHATBHBIX
obaacTeii «rpaHUTHONY 000T09KH

ITnardopme ngne

TeocimimnnaanHbe

PacipocTpa- § Pacupocrpa=
Hopoaw Cpennee HENHNCTH Cpenree HCHHOCTE
COTEPHARNC, | § OrHOCHTe b (:I-JC]JH;;-:;11[111', B OTROCIH-

/0 HbIX Y5 u TeJILHMX %
pampna . . . . 0,53 740 430
1 pamo ot 1,10 10,8 43.0
I Ba pIeBpIC MO PATE o 157 24 4.0
JUHOPATIE & & « w o w o » s 2,60 1 4 2.0
Fadopo . . . . . . . . .. 4,70 10,0 7.0
IepiciorinThe 18.3 | ;
JLNHITT 25 0 f 02 0.3
Crenirn i 0.84 1.0 0,6
Hedeannionuie emenrrri 0,56 0.1 .1

|

Cpeguee . . . 0,93 ‘] 1,00




6. KAJTIBIIIT

losejenne raapnua B upotecce QOPMUPOBANISL 3eMI0IT KOPLL BO
MHOT'OM CXOJHO ¢ HoBejleHieM aJdlMHHNA. ()l[ BLIHOCHTCA H3 MamTHIT
B LIpOIecce BLIOIABICHHA, MAKCIMAIBHO KOHIEHTPHPYETCS B IPOIVETAX
KpucTaaausanmn ratopo-0asaJbTOBEX PACIIABOB I OCTCIEHIO TepsIeT
suaAvelne no Mepe aBoIIHIT TOPoT B CTOPOHY TPpamutos. OJuako B oca-
JOMIOM  Tpolecce spaenns Ouorennoil gnddepennuanun ompegeIaoT
0C0o0YI0 POIL KANbIUs B (hopMupoBanny KapiomaTinX mopo;] 0cagoTHod
000 109KRT InTochepsl H ABJICHIAX TOCTeTYIONCro MeTaMo pHUaMa 0camod-
mx nopoj. Vmenno mporece Omorennoi Jud@epermmmaning  Kaanis
or ,'l[Pyl‘ll.\'. Ill‘T[)OT(‘]T[ILIX JEeMEeHTOB B OCR,"[(](IIIUI:'I ()()OJI(J‘{HE ABJIHAETCH
I BIHOIT 0CO0RHHOCTHIO TCONXIIMIT 3TOTO AJIEMENTa, UPUBO/ALLCH K 3aK0-
HOMEPHOMY H3MEHEHH) €0 TCOXTMITIeCKOIl HeTOPHIL TT0 Mepe 3BOIOIIH
BEMIOI KOPLL.

MATMATHYECKIIE ITOPO/1bI

Jlynutnn 1 mepHAOTHTH XaPARTEPUBVIOTCS PABIUMHLIM COTCPIAIeM
KJbLIUSA B 3aBHCHAMOCTIL 0T TOTO, (OPMEPOBATUCH OHU B YCJAOBHIX J[PeB-
HUX 111aTHOPM IMIH K€ ¢PABHATEIBHO MOIOALIX I'e0CHHKIMHAIBHBIX 30H
(trafor. 85). K comanennio, RoJgnvecTBo MMetomeiica nudopManmm o Ty HI-
Tax HegocTatoyno Juis obocnonanus aroro pasamuus (0,60% Ca jpaa
maatdopyenaux w 0,47 %6 juust reocnukannannuux Jiynnros). Hyetoninecs
Jannnie o OpPeamodo;EUTe/ b0 IIyOHHOLX (HeBLILIABIENHLX) Hepuio-
THTAX MO3BOJMAIOT OLEHHTEL CpejHee COTepskaiie KaIbIis B 9THX HOPO-
JAX JUI BEPXHIX TOPH3OHTOB MAHTHU 3HaYeHmeM oY%, uro, B 9acTHOCTIT,
0113180 COOTBETCTBYET CPEjIHUM COJePRAHUAM, OILeHeHHLIM T4 TPeBHIIX
nnros KEBponst m Agpnrn, a tarke aaa onrputoB. Cyaa mo cymecTBeli-
HOMY VBGIHUCHHTO COACIEKRANMI RaJdbius B wumbepanrax, raviorie
VUACTKH BepxXHeil Mantun MoryT OnTh Ooliee OGOTATHI OTHM aJeMENnTOM,
ecan, KoHeuHo, oboramienne KUMOEDPIUTOB 1€ SIBJANETCH PE3YILTATOM
(pariponnoro BelmdaBiaenisl kaasuusg. 0 Haaua 10g00HOTO BRI B-
JCHUST MOGKHO CYAUTH HCXOAA 113 HOYTH HOJHOC0 BHINOCA RaJIbBIA 13
JAYHITOB — MPEAMOJI0;KITeNBI0 OCTATOYHBIX HLPOIVKTOB BLILIABIEHIT
MaHTI,

MagcHMaJdbHAS RONIEHT Pl Kiallbinst, BUILIARISOMOTO T3 BePX eI
MANTHN, OPOHCXOINT B «DasaibToBOI o0ojdoune dutochepn, a Talike
B ['ilr)ﬁl)()“ﬁ{lfiil.TbTOB[:lX BhlllIABRAX | IT])UIIHH«‘IIU][LHX B (\F[);!HH'[‘HI\’E()))
oboaoury. Hpu arom g raGopoBEIX ROMIIICKCOB, CBH3AHHLIX ¢ TV OH-
Husn pasmomamu (I0mmas Agpura, Ypax), B psjie ciaydaen XaparTepIin
BAMOTHO TIOBLITTENTRIE COJACPRATNA KaJbINA, CONOCTABHMIIEC ¢ Taddipo
ORealYeCcKUX OCTPOBOR. ”(]('.fl(‘,flllllt‘ OTANYATOTCH MARKCHMAJILHLIM  Had-
rormaenueM Kadapmust (129% mo ornomenuio & raoldaldbioil olenke ¢pei-
nero cogepskanug) (tada. 86). llpm artom caeayer wojuepEinyTh, UTO
npieynieeTsennoit (s D% -1M0ro YPOBHA 3HAUUMOCTH) pPasHILe Tao-
BAJBHLIX OTEHOR CPeINIX COJCP/RATINE Raapiusa B radipo 1 KomTien-
TaJILHLIX GaBﬂ.‘ILTﬂX HMeeT MeeTO HOTHAH alaJlornda B OToM OTHOHTE I
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Kaapunii s yJ1bTpaocHOBHLIX HOPOJax

Tafauwya 85

IIopoiinl, pernomst i — 8 . A = Heroanank
(B CHOGHAX OOBeM BHIGODIIT) X, Yo lgx wnr |V i it MO PMATITIT
Sy Alx; Eig
T yHITBI
Cpeanee oo |8 pernoHam
BeMHOI0 qrapa (18)* 0.8 —0475[0475 1082 0,72 |—0.50| ‘Tounoverp
OICHOK He10-
cTaToOTHA
CCCP, ¥pax (206) 0,53  [—0488{0412069| 064 [—1.00
CCCP, 1or Cpbupin (23) . 014 — 1019 [136] 076 [—1.04 (1. B. IMnuye
[79]
Hepnaornrsl
Cpejanee 1o 28 permnoian
aemMHOro mapa (28)%* 3.42 0.360 (0,354 0.58 | —p.30 [—0.52
Cpejnee 10 14 naardgop-
MEHHILIM personam (14) 3,92 0,274 |0,398 (0,66 — —
Ewpona, naardgopMmenmnnie
PCTTIOHEL, OOIMAH BLIGOP-
Rra (22) 407 0.537 (0412069 —
To ke, TeoCHNKIPHAJIL-
Hhle pernodn (22) 186 0,068 10449 (077 | 048 |—1.10
CCCP,  reccnuriniaib-
HLIC  PerifoHLl, o0mas
nufiopra (24) 158 | 0041 0374 [062] 035 [—1.82
CCCP, Ypaa (26) 2,20 0,170 {0410 (0.69| —
CCCP, tor Cubmpir, Iapu- _
GypraTor (32) . 0.30 — 10,27 |0.71 | 0,38 1,20|I'. B. [Innye
(79]
Adipnra, odmasn Il].[UU])ha
(25) 2wl G b 442 0470 0450|077 | =
Cenepnas Ameluma, 0f)-
masa pebopra (20) . 283 0,215 0425 0,72 | — =
InpokcennTol
Cpejuee mo 35 perinoimam
semoro mapa (35)*** 1970+ 009 — |2.97 [0.31]|—0,50|—0.04
Eppona, Ientpadapnas m
Janaauag, obm@n BhIHO p-
Ka (22) . 9,90 — 305 051 — —
CCCP, ¥paa (20) . . «| 1250 — 2,80 |022] — =
Cepepmaa Amepura, o00-
mas Beoopra (21) 9.60 — 13,24 1034 — =
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I podoascenue maba. 85

ITopOABI, PETTIOHE = — 8 4 E Ierouning
(B CHOOKAX 0OBEM BHIGOPKH) L @ lgx wi |V nan MU grypdhopaa L
Sl Alg Elg
Knmbe panrs
Cpeee no 165 pailoHam
(G SR s e 10 == 03— 240 0,80 | — =
To ke, mepecuer Ha CBC-
Ruil wEmbe panr .. . 948 — 285030 | — ==
[0muan Adpura (35) . . 480 0,641 10,188 (0,29 | 0,43 | 0,06
To ke, HepecueT Ha CRe-
st Kumfepanr (55) . 5,20 0.716 [0,188]0.20 | — =
InxpnThl
Cpejuee mo |2 paiioEam
(12)xweme oL L, 152221000 — [1.67 |032 | — —

#kkd CHOCRIF cM. B Tadbm, 19.

Mensly cpeanuM rabbpo u oxeammueckumu Oaszanpramu (tabm. 86 —87).
Ipyrast ocoGenuocTs pacipejelennss Kalbiug B OCHOBHEIX IOPOJAX —
BECHMA HE3HAUATENBHHIl ypoBenb Koaebanusa permoHanbHoro Koaddu-
HMeHTa BapHaluy, Xaparkrepiunit kax past radopo (or 0,20 mo 0,29,
cpemuee 0,23), rak u gaa Gasaanbroe (or 0,07 mo 0,25, cpemuee 0,14).

Hecmorps na To 9To cofeps:kaEme Ranblua B raGOpo miatrdopm
W TeOCHIMKIMHAIBHEX PErHOHOB 3HAUHMO He PA3INvaercs, alajus oTHO-
CHTEILHON KOHIEHTPANMH RKaJbIlMsd B OTHX IOPOJAX I10 OTHOIIEHMIIO
K mepuporutaM (tadx. 88) mosBoager cy/UTh 0 GOJALIEM OTHOCHTEIbHOM
HaKoWIeHU Kaabpnus B radbpo, dopMmuposapmuxcs B PHEQeiicKuX
n nocaepngeiickiX reoCHHKJINHANBHEIX 30HAX, [0 CPaBHEHHAI C JpPeB-
M niaatdopmenEnmMu radlpo.

PaccyatpuBas maxonienue raabimsa B raG0po-0asanbToBBIX IOPO-
JAax, HeoOX0IIMO OTMETHTH BOBMO;KHOCTH (GOpMHPOBAHWS B KadecTBe
KONEYALY TPOAYKTOB CTAHOBJIeHHA 0a3albTOHIHLIX cepuil MaloKamb-
MUeBLIX OCHOBHHIX M CPCJHHX MarM, OTHOCHTEIbHO 000TAINeHHBIX IIe10-
qaMU.

Ilpi nepexojge or ocHOBHLIX IOPOJK K CPEHAM HAYIMHAETCA 3aKOHO-
MEpHOE VMeHbHIeHIe PO Kaablus. Hak yiie oTMeuanoch, cpe/iHui
an/e3NT OO CYMECTBY ABiIgercsi coOUPATENBEEIM THIIOM MO0, 00bemxn-
asomum afdysnsaee anagornm war guopuatos (Adpmra, lHosas 3exan-
JUSL, OKEeANYeckue Peruonsl m Ap.), Tak u ksapuesux guopuron (CLIA,
CCCP — Henrpaasumit Kasaxcran m ap.) (raba. 89—90).
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Kaapnii o i‘-“:ﬁﬁpo

Tabanya 86

IInpOmsI, PerMOiBL

HeToammn

(B CHOOKAX 00BEM BBIGOTIKIL) ’_Cn % 8 v A E rgop s
Cpesiree 110 45 permonas
seMHOro majpa (40)* . . .| 760027 | 092 | 0,12 [—0.26{—0,04
Egpona
Banruiickmii  mut, ofmaa
BeiopRa (40) e ¥ 7,54 G e o (R | = -
Ewpoua, 3amagmag n Ilen-
TPadbHAH, 00ImAs BLIGOD-
Ka (40) . . . & 2 Ta0 1,70 | 0,23 — —
DIEP (28 « & = o o os s w s T.43 1.70 | 0,23 — _
CCCP, HKasraz u 3aranp-
Ka3ne, 06nas subopka (26) 7,20 144 | 0.20 — ==
Azna
CCCP,  reoCHHRINMUAILHALIE
peruomnl, ofman BHOOpKa
(70) . W 8,10 {70 | G;21 [ 0,16 |—0.39
CCCP, Y;JB'I (‘ ) 9,30 2440 023 — =
CCCP, Aumraii (30) 8,40 1,76 | 0,21 = =
Adpura
10skHan, lOro-3amajmasi m
10suasn Popesus, obGmas
BLIDOpKa (27) . . . . . 8,32 1,63 | 0.20 o == [207]
I0skEaa Adpura, BU[IIITLI
OYNIREIBICKOI0 KOMIIJIEKCa
(23) = - 7,58 2,20 | 0,29 = = [207]
O-3 Magarackap 7.54 | — | [154]. [218],
207]
Cepepuaa Amepnka
CIHIA, ofmas uwwGopka (100) 6.90 1,56 | 023 | 027 |—04l
CIITA, Hobasg Auraus u An-
- HaJ1aan (2*) = 7,22 1,52 | 0,21 — ==
}\auaua. 00maA pLifiopra (.3(!) 7.89 ol | 0,27 — -
Tam sxe, aanTqumme rad-
Gpo (36) . = 7.07 0,69 (0,10) | — —
Tam sxe, anoPTO3NTE (JS) 682 0.66 [(010) | — —
Oxreannyeckne paiioHb
O-na Unamiickoro, Trxoro
ATH{lIITII‘lL‘Cl"(}FH oRearon
(10) ** 9.80 1,53 | 0.16 == ==

* CHocku oM. B Tala, 20,




Tabauya 87
Raapmnii B DazaapTax

ITopoibl, pernonst

= HeTounne
(B CKODKAX OGBCM BLIGOPKIT) x % S v A E nuahopmanm
O6umit Gasaant (1996) . .| 740004 | 104 | 045 | — — [249]

[L1aTdopmennbic 0a3aIbTHI

Cpeanee 110 23 naatdopmen-
HEIM  DELHOHAM  3eMIIOro

mapa (23)% . . . . 740033 | 081 | o1 | — | —
Tpanmur JipeBERNX lnaTqmpu
(258) e = o o T.47 0831 011 — — | B. A, KyTto-
amE [6:3]
Tpanmu m Gazaaprn CHOMp-
ckoit naatdopyn (168) . . 72T 095 | 013 [—033] 1,10
Tpamnn n 6azaanter HEIAN
39 . .. ... ... 6,90 074 | o1 | — —
Adprka, obmafd pubopka
(o) .. .. B 7,00 1,07 | 045 |—003] 007
O-p Manarackap @y . 7,64 1,22 | 016 | — — | [154], [238],
[207]
AHTapkTIia (40) . . . . . 7,26 098 | 013 | — —

BazaapTel TreoCnuKJINHAIb-
HBIX pernonon

Cpenmee 110 25 1eOCHHKIN-
HAJBHLIM DErioHaAM 3eM-
HOrO mrapa (25)** . . . .| 700024 [ 062 | 0,09 | 030 |—049

LontnnenTalkEas  OIMBHH-
HasaanTonad (hopmanms
(PTG & ¢ & s be o e i e 6.42 094 | 015 | — — | B.*AL IiyTo-

anm [(63]

BazannThl amgesnronoii gop-
mamm (355) . . . . . . 7,00 089 | 013 | — — | B. A. Kymo-

aun [Ai]

Kpbiv, WaBraz, 3anasrasne
(33) - O 6.60 126 | 019 | — =

Vpaua, ,umnasm (.’U) 5o 6,76 i | = —=

Oreannueckite 06aA3a1bThHI

Cpeamee mo 35 ocTponam
Tuxoro, Huiniickoro n
ATIamrnyeckoro  OKeauon

(39) e s e s ow e | FB0E0080 069 | 000 | 0230—0.57
OreaHIUECKITe  TOJIEHTOBLIE
fasaganTel (110) . . . . . 7.96 050 | @02 | — — | B.A. Kyro-
aue [63]
ORCaEMICCKIe HeJTOTHEIC Ha-
3adnTn (118) .. T.14 103 | 014 | — — To we
l'aBalickne o0-ma, TOJIEATOBLIC
GagainLTi (35) 7.34 099 | 014 | — = [246]
O-p Pewnbowu (30) 4 7,84 087 | 0,11 == — [154]
Cpejie-ArIanTHUCcRHE X pe-
GenER) 5 5 = s sy 794 056 | 007 | — — | B. Maacon
[253]

* Guoctin ey, B Tainm. 24,




Tabauya 88

Iroanonua KodPOUUNEHTOB KOHIEHTPANN coJep:Rannii Kaiplua B Hopojgax
«HOpMaAbHOTO pajan auddepennnanun (Do OTHOUICHWIO K IIEPIIOTHTY)

KospduOoueHT KOHUEHTPAILITN
Ilopojnt
IInardopma TeocHHKIMTMID Cpeauec
OyEmr ., . . . . . . . 0,16 0,16 0,16
[Tepugorar £z % 1,0 1,0 1,00
I'abopo 1,9 2,6 22
HOuopnr iR 13 1.7 1,5
H pa pueBhiii ;mopm 1,0 1,3 1,0
I'parogmopuT 0,6 038 0.7
I'pasnT 0,3 0,36 0,33
Tabauya 89
Haapmnit B Anopnrax
IIoponsl, peruoms - Herounuk)
(B CKOOKAX 00BEM BHIOODEN) x, % S v A B uHbo pMaIun

Cpenmee no 41 pernoHam
3eMHOr0 mapa (41)* . . .| 3.0x0,15 | 048 | 0,10 |—0.07 [—0.20
Eppona, 3anajsas n Ilent-
paisHasg, obmas BrbOpPKa
T L e, 4,92 %84 | 047 | — =
CCCP, reocHAKJINHAJNbLHBE
permons, obman lil-iﬁﬂphﬂ

(60) . ; . 5,50 1,10 | 0,20 [—0,06|—0,55
CCCP, Ypan (9()) S .55 1,50 | 025 | — .
Maanaiiana (20) . . . . . . 5,62 106 | 049 | — = [131]
O-B Maparackap (20) . . . 5,20 144 | 022 | — = [154], []'_'.’35],
[207
CIOA, ofmaa mubopra (34) 4,45 085 || 049 | — —

* CHOCKY CM, B Tafj. 22

Wnrepecuo, uro amgesuts ocTpoBHLX AyT (Tuxookeauckuii By 1Kann-
YeckHil mofic, AHNTHILCKAaA [Ayra) o0 COAEP;RAHMIO KAJbIIA OTBEYAIOT
¢CpelHeMy» am/Ie3NTy WIH ;Ke YKJIOHAITCA B CTOPOHY OKEaHHIECKOLO
aHjesuTa W MOpHTA. ¥ MEHBIIEHHE COJIePsRAHMA KAIBI{I POL0IKAETCA
Opn Iepexojie oT KBaplEeBHX ANOPHUTOB K TPANOIHOPUTAM 1 oco0eHHO
oT moclepHuX R rpaumram (taGa. 8891, pme. 14).

B TPaHUTaxX pas3HHulla B COgepHaHu KaJabluia, HaMedamliasacs JIJs
JApeBHHX ]'_[.-'II—!T(I}(J[)I\‘IEHHHX TPAHHTOB H GOHEB MOJIO/IBIX TPaniToB reocnH-
KIAMHAJBHBIX PeruonoB, upu gannoMm obbeMe mHOOpPMALIL cyIIecTBelHa
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Raapnunii B anjgesntax

TaGauya 90

ITopoasl, |erionsl

(B cKofOkax 00BCM BLIGOPKH) x. % S v A E
Cpeanee mo 54 KONTHHEHTA IL-
HEIM 11 CYOROETHHEeHTA, T HBIM
permonam 3aemHOT0 apa (H4)** | 4.35+0,19 0,71 016 | —0.07 | —027
Espona
Erpona, 3anajHan i Ilentpain-
HaA, obmasn nuGopka (35) 4,30 1,32 0.1 — —
CCCP, Kpuwm, Kasxasz, 3aras-
raape, o0mast Hmsnpha (34) 421 01,80 4,19 = =
Hranma (20) . i omow s 4 44 12 0.25 — —
Aana
CCCP, reocmHRImHAJIpHLIC pe-
THOHBI, 00mas BeGOpKa (73) 4,15 0.88 0,21 | —0.02 [ —0,08
THX00KeaHCKHIl BYJikaHHUCCKHI
nosAc, O6man BuiGopka (45)*** 4,76 1,01 0,21 = =
CCCP, I_lempanbm.m asax-
cran (54) ; 3,73 1.37 0.37 = ==
fAmorns (40) . 5,08 0,96 0,19
Wagoneana (21) 4,70 1,25 0,26 — -
Appuka
Obman prGopra (27) . 5,50 1,38 0,25 — =
Cepepuan Amepnka
CIOA, ofmasn suiopra (75) . 3.94 1,04 0,26 | —0,08 [ —028
CITA, Cramueriie rope (35) 3,50 0,98 0,28 = =
CIIA, LKaandopana (28) 4 45 0.88 0,20 o= =
IMenTpaasuan Amepura
Obmas subopra (25) . 4.30 0.81 0,19 — ==
O-s Maprurnka (30) 4.36 0.44 010 — —
Ancrpaaun
Hopaa 3eaannna (20) 5,08 0,75 D5 — ==
Oxeannueckne paiions
Octpopa Tuxoro n Mujuiickoro
OReaHon, ofjnan suGopra (35) 4,82 1,23 0,26 | —0382 | —0,53

* Cuockm cM, B TuGy, 22.
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Raasinii 5 TpaHonopnTax 1 KpapUesbix N0PUTaX

TaGauna 91

Mopofel,  persoib = = : IIeroantng
(B :"IU.\Gl]\u.\ ODTHEM ALIDOPKNT) %, v 8 ¥V A E o g
I'panotiropurhb
Cpeanee 1o 30 pernonaM
seMHOro mapa (A* . . 240 =005 1 044 | 018 | 057 |—04D
CCCP, aBras (2() 2,43 Rt PR — — [A.M. Jlesmd
0,314 (1g) | (Ig) A A,
Crorsut [48]
CCar; TeOCITH RN LI e
PerioHLl a3naTeroii Yactil
abilas BLoOPRa (126) 2 .50 076 1 030 | .2t —0.28
CCCE, Spax (2o} v - = » - 2.37 093 | 0.39 2 =
CCCP, Cpeamsm Asna (40) 9.8 068 | 020 | — (I
CCCP, Badatiranne (113) 2.20 070 | 032 | — -
AQpura, o-  Majarackap
(21) s i B R 1,90 063 | 033 — — | [154], [238]
[207]
Cerepuasa Aviepnra, liaraza
(22 TS 2,64 057 | 0.2 — — [251]
Ruapnessie JopuTer n
TOHAINTH
Cpeutee  mo 25 periogaMm
JeMHOTO mapa (25)** 3900231 059 | 015 - —
Dunaaging (20) 3.95 QiR iae i — — (2411,
241a]
CCCP, Hannaa (24) 3.006 0051 | 042 | — — |A. M. Heamu
0,484 (1g) (lg) m A. A. Cirr-
o 48]
CCCP,  rencummnina JInine
POFIOHLL A3HATCRON YacTH,
obmas sLnopra (45) 4.20 105 | 025 | 070 | 0.29
CCCP. ¥ pax (31) 494 135 || 027 — =
CCCP. Boctrounoe  Jabaii-
RAJILO (40) 3:25 085 | G489 | — — | I0. H. Cno-

* CyL ocHOCREID B Tals, 23,

ymop 1 P. M.
Pomanona




Pue. 14. Bapna-
WHOHHAA  jua-
rPAMMA  Kallb-
i — wpesumii
B TOPHBIX TOpO-
pax anroedepnt

1 — WMHTPYINRHBIE
nopoaw, 2 — ad-
(YSUBHBHIE IO ORL
4 — MeTamopfuae-
chlie Hopoawl

i — rpapmTh, 2 —
ERCcapie nbhdyanpn,
3 — TpPaHOIMOpH-
Thl, 4, — JITDL,
H — KBAPIERLIC

JMODATH, 64—
AHIC3NTH, 7=
AUOPHTHL, 8§ -— ran-
6po, Y — Gasaman-
ThI FCOCHHIIMHAR-
Hbie, 10 — fazain-
Tol Cpegne- ATiana-
ThyecKoro xpebra,
11 — Gasanvrn naatopmennsie, 12 — fazaaepThl ToaedTobeie Tapailcrnx octponon. 13 — Oa-
JAIRTHL OECANNYECEHX OCTPOBOB, 14 — cHennTRl, 13 — TPasuTu, 16 — HeGeTMHOBRE CHCHNTLI,

17 — donoare, 18 — nuporicenitny, 19 — mepiaoruTer; 193 — HEPHIOTHTH  AATEHOPMETHLEC,
190 — HepHpoTHTE  TEOCMHKITHATLIEC, 20— LVHATH, 21 — RUMOepInThl, 22 — HEJ0INTN,

23 — ampuOoanTH, 24 — THEHCH. 25 — KPIUCTAILITNYECKHC ClldHIIBT

Toabko Ha 10%-mom yporme suaummoctm (raGua. Y2). Vemrnisas pesroe
U3MEHEeHHe TeoXHMIUCCKOH CeJUMeHTAIIOIHOIN HeTOPUI RaJdbIlin Hocile
JToreMOpusa moqobIoe PA3INYUE BIOJIIE BEPOSTHO H ¢ DTOI TOUKN 3penns
3ACAYIRIBaCT cnemuajdbnoro uecaegopannd. Heamaanreasnpii rao0amab-
NHl koadduuuentT BAPUATIUI COEPIKAHTA KAJILIMA B TPAUITaX CBULe-
TeJALCTBYeT 0f OTCYTCTBIIT PE3KIX Pasmmunil B CpejinnX cojep:kaHmAxX
aaeMenTa mo permoHaM. CYIEeCTBOHIO TNOHIGKCHHBIMIL COJCp/AHKaHTAMN
RaJBUMUA OTANHAKTCH TelKOKPATORBIe DPATUTL ¢ TIHPOKHM DPA3BHTHCM
ABIEHNI 1ocjeMarMaTodeckoro MeracoMartosa (tada. 94)  («womto/ue
rpaauTey Adgpurn, Xaurmjpai-Iluamicerwit macens Boerounoro 3adaii-
KAJILA). 3acay/muBacT BHUMALNH Takde CVILeCTBEHHO 007e0e II3KEoe
cojlepiranue Kagpiungd B oQ@ysuBnnx amamorax TpamuroB — piio.li-
Tax, aunapuraXx u KBapuesnX nopgupax (radua. 93), obycaopiednoe,
BEPUHTEO, SABACUHUAMIT ROHTAMIUIHATIII [‘p'dlli‘[TOH HallbIifireM B i[HTp‘\'allll—
HoM nponecce. llonodHoe siBIenme e XaparTepho s TPAHOIOPITOR
U JalUToB, B KOTOPHIX HaOAIOaeTest Y AUBHTEeJbHAS ama OTIA Meskly
pacmpesenenueM RajabLITs,

Rag mosrio Bwjets na Bapumanmomioil amarpaave (esm. pue. 14),
IEJMOYHBIC TOPO/ILL PACTIONATAIOTCSA JAIEKO B CTOPOIE 0T JUIIIT HOPMAIh-
HOIl uddepermuaniit MarMaTIeckuX moposa, OVIvul Pe3sro oDeTHe
RaJALumeM. ¥ POBeHb HAROITEHIS RaJbI(fF B HCLOCHIULEHHLX KPEMHAUEM
MOPofiax 9T0H TPYOUL ONPaKTHYCCKH 1Ie MPEBLILIACT yPOBHA, CBOIICTREI-
moro rpanurongam (radua. 94, 95).

Yuaurnsasg o0Luny0 reodoruueckyo  CBA3h  He@eIieo1e piLalinx
MEJOUHLIX TOPOJ ¢ KapOhoHATHTAME 1 ATATHTOBLIMH 110 POJAMIL, BO3MOIK-
HOCTL OTHIELIeHUA KAILLUUA B npoieceax  QopMiposailia  Hedouibix
MarM JIOJGRHA OLITL TPHOATR ko BiuManue, Jlmarpayya Tarde yerio
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Kaapuuii B rpaanTax

Tabauya 92

ONOTIL, PerIto HBl 100~ - S mim ~ Aunm | E nan | HMeTodHUR
e s oy | B% | TEm |8 | Vv A, | By | wsbome
CpesHee 1o 65 permoHaM
3eMHOrO mwapa (G3)* W12+ — 0,24 | 0221027} 082
+ 0,06
Cpenree 1o 29 1wtardop-
MEHII M porﬂnu aM BCM-
HOTO mapa (29) * 1,16 == 0,29 0,26 == =
Cpexaee no 20 reoemiok 'm—
HA.ILILIM PErTIOHAM 30M-
HOro mapa (20)* . 1,06 = 016 045 —_ —
Espona
banrniicroit mirr, odmas
BHIOOpEA (63) 1,25 0,045 0,237 | 037 — =
DOnananaa (62) & 0 el 1o 0.049 0239 ] 0.37 = —
CCCP, YERpauHCKIil Kpi-
CTALINYCCRAIL  MACCIHR
(47 e e e e o160 —0000 [ 02851 043 — —
TaM EC, KOPOCTCHLCKIIE
PPAHITE (72) 1,11 = 036 | 033| — | — |B.B.Con-
PHI0B
Tam e, rubpiiane (39) | 1,20 = 057 | 044 — — To xe
Erpona, ITemTpa.pHad 1
Samaanad, o0mMAfA Bbi-
bopra (13) . 1,06 ( —0434 | 0428 | 072 | — =
TP (32 C 096 | —0,405 | 0,305 | 049 | — =
ccer, Iianxas (36) . 1,10 | —0,051 | 0,349 | 0,57 s —
Azusn
CCCP, reoc iHRINHA THHBE
PernoHs, oomasn nmt')op-
Ka (333) . . <[ 100 | —0121 | 0,336 | 055 [—0,38|—0,08
CCCP, Vpaa (65) <ol 102 —0,438 | 0391 | 065 | — | —
CCCY, Wasaxcran (106) 0,78 | —0.243 01 8| 057 = B
CCCP, Cpeauns Asmsa (70) | 093 | —0.410 | 0283 | 045 — —
CCCP, Babaikaane (162)| 1,02 | —0.056 0303 | 049 s -
Tam e, Xarrmmaii-IIn-
JUHCKIIL Macens (29) 0,43 — 0.14 0,32 — -
CCCP, L]rnn[ncuaﬁ miaar-
Gopma (32) . . 1,10 | —0,089 | 0,378 | 0,62 | — —
CCCP, Illunmpm It YLnTm—
Hnii Boeror (G1) . 1.03 | —0125 | 0,370 | 0.61 — e
Magaiisua (43) . 100 | —0,069 | 0,270 | 043 = =1 [131]
Adpura
O6mas pnfopra (60) . .| 1,14 | —0092 | 0,366 | 0.60 | —0,47 | —0.61
Bamanmaa Adpiura (190) 1,16 | —0,028 | 0284 | 045 [—0.50 [ —0,12 [156]
«Mojlogsie rpaHATLIY, 00-
man BHOOPEA (75) . .| 048 | —0462 | 0338) 055 — =
0-p Magaracwap (27) . .| 4,16 | —0027 | 0338 | 055 | — — [154],
[238],
) [207]

* CHUCKY €M, B Tada. 24.




H podoancenue mada, 92

Il0pofiLI, pernomst (B ckod- | — . S nau Auan | Enm | Hetouuns
KAX 00'BEM BHIGO[IH) Xy Ig x S, 4 Iir Mo ||
= I
Cenepuan Amepuka
CIIA, obmas  pwbopra
(100) S 094 | —0122 [ 0,326 | 053 | —080(—0,10
Lanaia (51) 100 | —0108 | 0,298 | 048 — — 2511
Tabauya 93
Kaapnnii & xneanix addysnnibix mopogax
= Heton-
Hopoe, [ernoHs (B cKoGRaX | = . — - S man A | B R | gy
00'BEM BEIGO]K ) X, Yo gx i Vv e Ey, | mudop-
B : = Malmn
PuroanTer, umapiuTer,
heansnThl, odc1 AN bl
Il KBapuepnic mopdnpo
CpejtEee 10 () ROHTITHCHTA b=
HbIM 11 CVORGHTHHEHTA/D-
HLIM  PCIHOHAM — 80MIOL0
mapa () * 0,70 | —0.212 [ 0212 | 033 | —0,56(—0,32
Espona
Eppoma, eurpanenasg n 3a-
najiHas, oodmaf BHOOPKA
2A) e e wes owowonos w0 083 ] =037 ] 0283 1 D4b ) — —-
CCCI’, Hpwwm, liankas, 3a-
Kapkaape, 00masd BoIHopHA
39 ... ... ....|o07t]| —020|0373| 061 — =
Cepepras ArmanTina (23) 0,72 — 0,26 046 | — —
Azna
CCCP, Cpeanaa Asus (38) 0,67 | —0815 | 0410 ] 069 | — -
CCCP’, Bataiiraape, Jladb-
Hiit - Bocror, 1 pnsopse,
obmasa ewiopra (23) . . .| 052 | —0352 [ 0341 | 056 | — —
Adpnra
OGman Brbopra (48) 091 | —0,238 | 0,307 | 049 |—0,39| 023
10mmman Adpnra (20) 0,75 —0.279 | 0436 | 0,74 — — [207]
0-s Mazaracrap (23) 0,61 —0.290 | 0348 | 057 — - [154],
[238],
[207]
Cepepuas AMepuka
CIIA, odmas suGopra (59) | 050 | —0463 | 0412 | 069 [ —062| 007

* CHOCHY cMm. B Taba. 25.
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IT podoaxcenue ma6.t. 93

Herow-
110po;th, PETHATL (B CONKAX - — S namt IR 0 e T
o0beM BLIGODEH) X, lgx '5"|._r 1 Jiz E]L, HHpOD-
Mt
Alt(.”l'pil.'l[lll
Anverpanna u Hopan 3eaan-
juis, oomag pubopka (21) | 0,77 | —0,249 | 0404 [ 0.6G7 — — [237]
Oxecannuecrne paitonsr
O-pa  Tuxoro, HWuaniickoro
I ATIAHTHUCCKOrO  0Re-
How (20) 0,36 == 016 | 045 — —
JlannTo
Cpepmee o 3 pernmony aes- :
Horo mapa (41) ** 2,56 & = 055 | 021 016 | —1.11
=040 =
CCCP, HKpum, Kapras, 3a-
Kapkashe, obmas puiopsa
(G st s % & & 258 — 083 | 036 = =
THX00RCATCKUIT BYJIRAIITICC-
Kitli Tmosc, oGmaH BHOOpPKA
(Bg) s w7 v sl Do = 086 | 0.34 — =
CIIA, ofmas subopra (48) 2.9 - 0,68 | 0,31 == —
I0:man  Amepusa, obmas
unbopra (21) 282 — 0.60 | 0,21 — =
*% CHocky ¢m. B Taga. 25.
Tadauya 94
Raapuupii B cHeOnTax I TpaxnTax
‘ |
. p Herog-
ITOpOIE, PerHoAn (If CHOTKAX = —_— S umr Awmn [ an HITE
00TeM BRIGODIKH) x, % Iy x 1 ¥V Al b mHdoy-
l B = E Marnn
— | |
Cnenntor
Cpenee mo 40 peritoHam
SEMHOIO maypa (40) * 218 + — 077 | 035 [ 0,049 053
b))
Bagruieriil wur, ofngan nu-
GOPIG ((88) = i w || 2055 — 107 | 048 [ 0004 | —0u6
CCCP,  reocyHRIMHAINLILIC
POTTIOHLT a3iaTekoil yacTi,
ofiman puGopka (46) . 2.35 — 128 | 0,54 | a0 | —(h52
CCCP, Cpenmasn Azms (2 218 — 108 | 1.50 - =
10mmas, 10ro-3amaanan Ad-
priga 10 1Omuan Pojesns
CRON. o o e o 287 — 006 | 041 | — - [207]
O-n Majaraciap (20) 1,78 — 099 | 0.5 - — [154],
[238],
[207)

* Cnocky ¢M. B Tana. 27,
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Il podoaxcenue mata. 94

Herow-
[opods!, pernotnl (B CHOGIEAX =~ s t’ R A | B | g
00'LEM BBIGOPI) Ny o g 1, 1 Al[; ler Hop-
MATnm
CIITA, odnasn m|nn|>1\a (;U) 209 — 1.08 | 0,52 | — =
lfamaia (24) : : 276 — 172 062 — - [251]
Tpaxnrni
Cpenee 1o 28 KOHTHHCH-
TAALHLIM 11 CVOROHTIHCH-
TAJABHLIM PUTIIOHAM 3¢MHO-
P A pal SN LG 0,146 | 0,171 0,26 | 0,38 [—0,76
L0 l'[li.nl, liankas, 3a-
KapRA3Re (22) . 406 | —0046 | 0,281 | 045 | — —
Espona, L[mnia ALHAT T 3:1-
a1 A, mumn nmﬁn])hﬁ(}ﬂ) 1.95 0,193 | 0,305 | 049 | —0.35 [ —0,90
Mraama (35 .. 1.99 0217 | 0284 | 04D | — =
O-n '\[aTal'\(‘l.dp (ﬂu) 1,19 | —0,017 | 0316 | 0,51 — — [154].
[238].
[207]
CHIA., ofwan pubopsa (20)| 1,30 0072 0248 | 039 | — —
Arcrpaanna (o) . .. . . L 106 | —0125 [ 0414 | 064 | — —
O-Ba  Tuxoro, ITaamiickoro
1T ATIAUTIMCCKOrD  OKea-
HOB, ohman subopra (33) | 1,10 | —0,000 | 0,187 | 0,29 | 0,16 | —0.38
% Cnoexy cM. B Tafha. 27.
Tabauya 95
Raapunit 58 pedeannonbix enepntax i honoanTax
. = Heroa-
Iopoinr, DeTHONR (B CHOGKAX | = . — S nan Aman | E i |y
OOTHeM BHOOEIL) x, % lg x LI v 1 By, | wagop-
e = ? MalN
Hedeannonnie cnennte
Cpeanee  no 48 permomam
BOMHOIO maja (48) * 1,50 = Gl | 033 =041 W28
(14
Bantmiieknii  wnr, obmasn
BhIGOpEa (43) . 1,418 0,083 | 0,293 | 047 | —045] 1,00
CCCP, Loaberuil m-on (98) 1,40 0,049 [ 0309 050 [ — :
CCCP, reocHRNTMAJLHLIC Pe-
TIEOHLL  asilaTehoil gaeri,
ofiman pubopra (33) . . .| 188 0448 | 0:358 | 0,59 | —0.29 —045
CCCP, DBoctounas CllGllllb
(40 . . 285 0299 (O — =
Adpura, unmm nrnmmu (5‘%) 1 30 0 037 0,43 | —080[ 0.18
105kHas Adpura (23) .. 180 0,479 037 | — = [207]
0-B Majiarackap (24) ikl o111 | 0310 ]| 050 | — - [[1541.
207

* Cuoery em. B Taha, 28,




IT podoamenue mata. 95

| HeTou-
TTOPORE, PEFHONE (1 CHOGKAX = - S mom Anan | E uan HIE
00'bCM BHIGOPERN) X, 7 lg x S]m pié A}w E]., napop-
S = = Maln
CIIA, ofimas nmbopra (26) | 081 | —0172 | 0376 | 0,62 | — =
DoHeANTHI
Cpeanee mo 20 KOHTIHCH-
TAABHBIM 11 CYOKOHTIHCH-
TaJlbHeiM permoHaM (20) ** [ 130 0,061 (105 | 030 { 1041 | —tr34
(1.27)
Espomna, Llenrpansmas u 3a-
najHasm, obmas poibopra
(P2) S 5h 5 8 e e e |l 163 0,452 0,226 | 0,35 | 0,02 | —0.26
Adpnka, odman seGopia (16) | 1,20 0,013 | 0,265 | 0.42 | —094| 1.15
0- Majarackap (25) . . .| 1,19 0033 | 0208 0,32 [154],
[207]
CITA, ofmas BeIGopKa (22 117 —0,060 | 0,369 | 0,61 — =
Apctpanna m Hosasa 3ejam-
s (20) s Gl mae 5 ool 140 0,100 10,224 | 035 | — =
O-pa Twuxoro, HWHagniickoro
H ATIAHTHYECKOr0 OKea-
Hos, ofmas BEbOpKa (23) | 1,62 0,173 | 0,200 0,32 | 0,02 | —0,96

** CHOCKY cM. B Tadm, 28,

WIIIOCTPUDYET TEeHJCHINI0 RaJIbIHs K KOHIEHTpanuil B npejeiaax
«0asaxbToBOI» 000m0uKK JUTOCGHEPH (COBMECTHO € ATIOMITIIIEM).

ITojo0Ho aMOMUHII0 KaablUl y9acTBYeT B HOCTPOEHHIL KpHCTaIIn-
9eCKOH CTPYKTYpPH aHOPTUTa, 00ecmeuuBasg BO3MOKHOCTb 3aMenleHus
OTHOTO aTOMa KPEeMHHS B CTPYKTYpDe IIaruokjiasa Ha amoMumiiid. Beime
(eM. pasmen «Anomuanity) yike oOcysijlagach dHepreTHIecKas BHITO]A
noo01o0il 3aMeHHI B CPaBHTAIHOHHLIX YCJIOBHAX «DasaabToBoily 000-
aoukn. Tawknm oOpasom, pacmpeeienue Kaiablus B Jautocdepe MomKeT
CAY/RHTHh eme OJHHM IO/TBepP:ARIeHHeM TecHoll cBA3M ocobeHHOCTeN
pacHpefeseHAdA HoPoAoodpasdyIOMNAX DIeMEeNToB Mekay 000d04KaMu
¢ ONpeJeNsaomen podbl TePMOIUHAMHYCCKOTO DaBHOBECH KATHOH-
KHCJOPOJHOTO KapKaca 3eMHOH KOpwl.

METAMOP®HMYECKIE ITOPObI

b.anzocres pacmpegenenns Raabpiua B aMPmdoIATAX 1 3RIOTUTAX
Gasaapram u ra6opo (radia. 96) me Tpebyer noscuennit. boaee Buicorue
kod(uIenTer Bapmaiuy, cBollcTBemie MeTaMOpHHYCCKIM TOPOIaM
(1T0 OTMeHANOCh W QM JIPYTHX IETPOTEHHLIX 3JICMCHTOB), CBIETEIDb-
CTBYIOT O MeHBUIEH YOOpPSIOUeHHOCTH pacupejeleHuss djleMenTa B MeTa-
MOPHHICCKUX CePUAX.

Kax n ciegosano omjlarh, B THelicax, B KOTOPHX Tio0adLioe cpei-
Hee COJIePrRaHle KaJblHi NOUTH TOYHO COOTBETCTBYET Upalio/MopuTaM,
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Hanasuuii 8 Metamopduueckux nopojiax

Tabauya 96

8

4

E

(a} — — "
(B c;;gz?;?:ﬂbgg:;[n:gupHn) x % lzx M v win unam mffp%ﬁﬁ?;}f&
S]g Alg Elg
AMdndoan el
Cpeamee 1o 25 permoHaMm
(F5)% o v 0w e 740£0,63] — 1,60 [0.23 | 1,02 [—0,23
Baﬂﬂucnuu mnr oﬁmaﬂ
puoopra (39) . 6,32 — 2171034 | 0.25 |—0,06
CECE; thauna (36) 6,98 — 1551022 | — =
I[P (62) . 6,44 — 240(033 | — —
CCCP. ¥paa (’l) 718 — 208029 | — —
O-B Ma; lHTaCth ()n) 8,24 — 207|025 | — — | [154], [207]
Ranaja (20), . : 6,98 — 1,85 10,27 — - [251]
IKAOTHTHI '3
Cpeamee mo 16 paitomam !
(16)** . . . |i80+n66] — |oss|o11 | — —=
I0smnan A(I]llllha {m) i 7,10 - 138|019 | 0,21 |—0,15 [207]
Tueiic b1
Cpeamec no 31 permony
3eMHOro mapa (31)*** 245 — 0,97 (040 | 0,01 |—051
Cpegmee 1o 19 naardop-
MEHHRIM [eriioHas (19) 2,08 0,465 |0.084/0,43 | — —
Cpejnee 110 |2 reoc MHRIN-
HaJbHEM permoEaM (12) 1,64 0193 10441 G221 = =
Baarmitckuit mir, odmas
BROOPERA (48) . . . . 2,65 0,212 10,458 [ 0,79 [—0.10 [—1,10
CCCP, Vxpanma (37) . . 2,63 0274 103831063 | —
CCCP, Cmbnpcras miaT-
dopya (30) ; 2,23 0,270 10,25510,40 | — —=
CEGE; reucnm.'mHanb-
HLI® PernoHk, ofmas
BEGOPEa (30) 2.00 0,193 0,346 | 0,56 |—0,27 |—0.42
IHD (85) e 134 [—0018l103491057 | — —
danajuas Adpmra, o00-
mas suifopra (74) 3,05 0.332 10,366 [ 0,60 | — = [156]
0-s Majarackap . . 3,20 0371 10,401 (0,67 | — — | [154]; [2071
CIOA, Apusona {(il) 1,70 0.083 (0,373 (0,61 [—0,03 [—0,64 [283]
Ramaia (43) . . 243 0,215 10401 [ 0,67 | — = {251]
Kpuctaainyecrne
cJaANIbl
Cpeanee mo 40 pernoman
aeMAOTO mapa (§0)¥F*F* 172 0201 |0,179]0.28 | 012 |—0.83
Baarniicknil munr, oomasd
BLGOPEA (62) o 154 0,021 (0390|065 | 042 |—113
CCCP, rcocmHEIIMHAIB-
HLIe  PCTIOHRL  agnaT-
CcLOIT wacTi, GOmasd BLI-
fdopra (25) . ) 1,50 —0,027|0,43010.73 | 0,39 [—1,24
190 0,013 10,510 0,91 — —

IHP (27) . . . . .

* Cuockut cm. B TaGa. 29.
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naduolaoTes AOCTATOTIN0 DPE3KHe PASJIITHA MeRAY pacipele erniem
aToro ayeMenta B JoremOpuiickux maparfeiicax apeBuix naatdopm
it Gostee MOJIOJBIX OPTO- M HAPArHCHCAX TEOCHHKINHAIBHBIX PErHOHOB.
llocmemrme ofpazoBadich B peayaprare MeramMopdumamMa TIHHICTLIX
OCAJIOYHLIX TOMm, o0eJHeHHLIX KalbllieM B pe3yiabTaTe €ro yxoja
B Omorennyio KapbomatHyio (aimo B Opolecce THIepreiiioro u3Mere-
HUS TePBUYHBIX MATMATHYECKUX TOPOT.

Taxny o0pazoy, BO3UHKIHOBEHHE W Pa3BUTHE ;KOSHII HA JEMIe OKa-
32J0CHh PEMAINM HAaRTOPOM, ONPEACHIBILIN TeOXOMIYErkYo cyibby
RaJBIAA B HOBEPXHOCTHOI 000JIouKe 3eMHOI Kopel. KWprncraaamiecrie
caaiuel (momobHO «MOTOIBIMY TEOCHHRINHAILILIM THelfcaM) oT./1MaloTes
HOAOCTATKOM Ralbuma. Paziudanii B cofep:RaHII KaJbIlid 1A IIaT-
(hopMEHHBIX W TEOCHITRIMHAIBILIX KPICTALINIeCKIIX cIanmnen B Macmrade
IPOBEJIENHLIX IEPECUYETOB IPOCJAC/INTE He Viadoch. B janHoM cayuae
MOSKET 0KasaThCsl HoJdesnsiM Dollee JieTalablioe pacuienenie TokeMm0 puii-
CKUX CIAINIEB H0 BO3PACTY € 1E€1bI0 CpPaBHEHHA cOAep:RaHNA KalbIiAa
B apXxemcKmx I HPOTepo3nilckuX pasnocTAx.

OCATOYHLIE MTOPO/[bL

Pacupejerienie Kajapiusa B DIHANCTH X CJIAHIAX B FaA00aILIOM ILTa1Ie
10 CPaBHEHHIO ¢ KPUCTANINYCCKIMI COATTIAMIT OTIITaeTest 001 bInell Jne-
nepeneil pacipejieaeist npu GAU3KIX cpeHiX cojgepsrannax (tada.97).
OteyreTBre CTATHCTHYECKH 3HAUMMOTO PaSIHUILA MY PacTipeieie-
HIIEM KAJbUUA B TIHHHCTHIX CJAAHI@X W FJIHHAX TOHATHO, XOTHA ONCHEKI
rao0aIbiplX TaPAMETPOB pacIpeeTeHs 118 [IH TPpedvIoT YTOUYHeHnis.
ITo nmerommvest ganoem [100 o 1p.], B ramuax oTMedaeTcst H3BecTHoe
HAKOILIeHIe KaJdbUusg 3a cuer upumecn kapbonatoB. O TImHaMil 1o
0co0CHHOCTAM paciipe/iedenus Kadblis, B 00UIeM, ¢X0/(IILl COBPEeMeTIILIe
OoKeanuueckue Mopcrme ocajrit (raba. 98).

Ecrecrsedapil JedUINT KaAbII B reOCTHRINHAIBIBIX TIHHNCTHX
OCAJKAX KOMICHCHPYETcS €ro KOMIeHTpameil B KapioHaTHLIX HOPOJAX.
Jlaa wpusoil pacmpejedenns KaJdblNsA B M3BECTHAKAX OTAEILHLIX Peru-
0110B XapakTepua snauuMas oTpunareapuag acummerpus. B To ske npema
KpnBasg, XapaRTCPHA3YIOMAS TJA0DaALOyl BEOOPRY, HMECT 4YeTKHil
ABYBEPIINHABIL Xapakrep u HPeIeTasiier jJiBe TIaBHbIe COBORYITHOCTH —
coOCTBEHHO WBBECTHAKN 11 JOJOMUTH3NpoOBAHILIE maBecTsari. Moja
HepBoil KPHBOH COOTBETCTBYCT COAC;IRAHMIO KAIbl|s A7), BTOPOIL -
30% . HMomomuureabmasg nmodopMalig 0 KOJIHMIECTBEHHHIX OTHOUIEHIAX
OTHX JBYX IPYOIN M3BECTHAKOB Lpaiime kexarexbma. A. LI Bunorpa-
aospim 1 AL B. Pomosry [29] ofcymjganoch yMenbuienie OTHOMCIIA
Mg/Ca B kapOOHATHLIX TOPOJIAX B NPOIECCe 3BOTONUI ocalo4ioil olo-
aourn gaurochepst Bo Bpemenn. OcoOeinno Pe3sroe majeHIe JToro 0THO-
IICHNA TIMeT0 MecTo B uocenageoszoickoe Bpems (pue. 15).

Cpejiee colepRanue KaJlblUsg B COBPEMEHHEIX OKeaHHYECKIX ocaj-
Kax mpumsaTo pasmnm 12%.

IIpr amaamsze gannnix  10/icUeTa, WUIOCTPUPVIOULNY  0CO0ENIOCTI
pacope/eaenia RaZbiuss B 0CHAOUN0I 1T «PPAHUTHONY 00M0MKAX JIHTO-
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KRaanmnii B oeagounvix nopojgax

Tabauya 97

TTOOR, [ICT OB = — S A L VCTOMHIE
(B CHOGEAX OOBEM (n:mupmx) x, % lgx ‘E'l‘; 14 f;‘{g JTLT sHOPV AT
Tannnersie eaanns
Cpegnee no 24 permoHam
semiora mapa (24)* .| 200 0,168) 0,298| 048 | 045 |—1,10
CCCP, 3Hadairanne (()8) 1,90 0.130[ 0,446| 076 | — =
IHHP (23) 5 091 |—0.041] 0464/ 080 | — ==
Hanaza (21) 098 [—0.076/0483( 084 | — =
CIIA (27) 2,39 0,025/ 0,569/ 1.05 | — —
Tanuer
Cpemier 1o 20 permofam
(2()H . 220 0,207 | 0,345 0,56 [ — == TounoeTts
€ PUJLEPTO
mence == 209
CCCP, Pyecran nnaTcImp-
Ma (40) . 3.60 0.218 [0.567( 1.04 |—040[—1.70
O-8 Ma; l'lll?lL‘I\ap (J(l) 244 0,201 |0.326] 0,52 — — [154]
KRanaja (30) 173 —0,071] 0,574 1.0 — —
Hecrn 1 mecgannen
Cpejiaec 110 2(0 periroHam
(200 ot R T R 0476 (0495|087 | — — Towoers
CCHETO
menee &= 209
CCCP, Pycenan nxar-|] 0,29 = e 041 — = B. . Bo-
q)l'llul\:n ]l(:GB('I‘- LB
B. C. iyko-
pa [32]
CCCP, Crndcram npamra| (0,80 — | 220|276 — —
CCCP, liankaa . 0,56 = 06 1 d5300] = — To e
Hapecrusin
Cpeance 1o 20 paitomam
(BhyrEEE c 32.5 B 3.80 1012 — — |lWpureas pac-
I PeACTCHTIA |
JByBep-
mITHHA
Raunain (78) 34.5 = [644 1020 — ==
ITIIP (%4) 37.3 — 233 [ 0.06 — -
Hoaomurnr
MHE (32) 207 = 286 10,13 | — —
Ivamana (:5) 206 = 4,94 || 0124 - = {?_;l”

* Cuoct ¢x. B a6, 30.




Tadauya 98
Raaponii B coBpeMEHHBIX OCajKax

OCcaar|, Permoub = o e S HICTOMHNK
(B CKOGEAX 00BEM BHIGODKN) Xy o Bx g‘l'l" 14 HHGOPMA LI
I'a1yooRoBOAHEIE  OREAHITICCKIE
rauEneTee (23) . . . . . .| 188 0,164 | 0279| 044 | C conepxa-
ireM i 10 9%
CaCO5 [182]
To e, ussecTkoBrie (28) . . .| 255 — 10,9 0,47
Ileaarnveckne. THXmI OkeaH
I T e s e 240 0,267 0.286 | 046 [198]
Teppare HHB OKeanuyecrie,
Samur llapusa, Berecyaaa: — — - —
romue (12) . . .. .. . | 111 —0,276 | 0.373] 0,61
weckn (14) . . . . . . . .| L5 —0,125 0,539 [ 0,97

chepn (Tada. 99—101), obpaugaer na ceba BuMManmme pesknil M30HITOK
KaJaelid B ocafouoil oboaoure. llompmTra chamancuponath Kojnmge-
CTBO KAaJbIIMA, 3aKINYEHHOTO B OCAJOYNLIX LOPOJAX, ¢ KOJIUYCCTHOM
RAJIbIUA, BLIHECEHHBIM W3 IOPOT B LPOIECCaX THIEpPIeHesa, LIPou3Be-
zennafg M. Xopmom mn ik, Apamcom [223, 225] ¢ nenoabsoBanneMm
MAMUHHEX IIEPecYeToB, He mpuBeJa K yenexy. BoaMoskian nepeomenra
KOJMIECTBEHHOII POIH H3BECTHAKOB B ocajodioll o0ojd0ure OblIa IpPH-
usta M. Xopuom rar o0bsicuenne noaytennoro nabpirka kaapiis [223].
Opmaxo, BepoATHo, mpodaeMa OoJjee c¢ia0:kHA, M NAROMJICHIE KAIBIHA
B IOCAEIPOTEPO3OICKIX KapHOHATHLIX OCaARAX SHIASCTCS PE3YILTATOM
OnOTeHHOil SRCTPAKIAM HTOTO JTEMENTa B MHOTOKPATHLIX IMEIAX THIEpP-
TEHHOTO IIEpeMBIBA M CEUMENTAI[HI JpeBHUX II 00Jee MOJOIBIX I0PO/T
B Ipoliecce 2BOIIONMHI ocanounoii obdosourit. Iloxyuenne Gosee Tounoit
MHPOPMAINT 0 KOJINYecTBeHHOI PACIPOCTPAHCHIIOCTH PA3IMYHBIX THIIOB
OCAOIHEIX I MeTaMopHUIECKNX 110 Po;T -— HeoOX0/IM0e YCIAOBNE PelIeHns
3Toil WHTepecHOH mpodaeMul.

Mg " =
3% Apemepospd
E —
fManeaiad
ik
2 -
Mo 330U
KauwpIou
Pue. 15. Namencnine cOOTHOMICHIS
0 A ==l

Mg/Ca i KapdonaTHLIX TMOPOIax BO

20 e
e L BpeMeHI

o
=
0
-~
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Pacnpeneaenne kaislng B ocagounoii ododouke

anroedye pobl

Ta6.auya 99

Ha KoOHTHHCHTaX

< ” Pacopoerpa-
acnpoctpa- .
Cpenpee Koopdnonent ﬁ‘[,ilﬂdnct,r?ﬂ HEHHOCTh
ITopoIL COMIe ;A e BAPHATINN oruocHTens- | NCPOR B %
Kaabuua, % | comepacainii HBIX O OT Maccht
= f0109KY
Ocanouuble
Tiampuersie caammnl . . . . 200 0,48 | 53.0
Tanam e e e 22 0,56 | ==
Ileckn W mecuwanmykm . . . . 2,68 0.87 254
kapOoHa THHIC OPOJIBL 32,56 0.12 20,8
QHATIOPUTEL . . . - - « « -« 28,20* He onp. 0.8
Cpeanee 8,78 0,59 100,0 80.4
dddysnsunie
BasaanTe 1aathopMeHHbe . 7.10 0,15 5,6
BanansTir  reocniRInHaIb-
HLIC 7,00 0,09 3Ll
AnjiesiTol 4.35 0,16 41,3
JlaunTnl o oot v 2,56 0.21 0.8
Ruease addyannn 0,70 0,33 21.0
TpaxuTtht 5 1,70 0.26 0.1
@onoamnT 1,27 0,30 0,1
Cpeamee . . . . . . . . . 155 0.17 100.0 19.6
Cpejiee ;1s1 0caI0THOIL 00-
JOYKA HA KROHTHHOHTAX 7,95 0,46 100,0

“1Io gamamy A, b. Ponosa n A, A. Apomesckoro [100].

B YaCcTHOCTH, 00 bllIOe 3HAYCHHE ¢ })H{‘,C-.\IBTPI‘IBEIE.\IOfI TOYKII 3pPCHAA
HMeeT OIpejeqeHne MCTHHHON pACLPOCTPAHEHHOCTH KPHCTAIINICCKIX
CIAAHLER 10 CPABHEHUIO ¢ THefcaMH, YUNTHLIBAS, 9T0 KPHCTALINUGCKIEe
CJAHOE B OTJIHYME OT JOKEMOPUUCKMX THeilcoB 00pa30BAHEl 113 [JANHI-
CTHIX TIOPOJ, B 3HAUNTEJNLION Mepe MPeTepPreBurny OHOreHnyio akeTpak-
110 KaJbIiis.

Amamusupysa  «u30LITOYHOCTRY KAJABINA B ocalodnoil  odogouke,
HeJ1b3A TaKike CﬁpaCLlBﬂTb CO cueTa BO3MOKHOCTE HPHUBHOCA YaCTIE Kallb-
I HA TOBEPXHOCTh 3€MHOTO IHapa HHIOTCHIBIMI TePMaTbHLIMII BOJAMIT
0CcO0PHHO 1A OTHOCHTMILIIO PAIHIX 9TAllaN pPasBHTIA 3eMHOIT RODBI,
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TaGauya 100

Pacupeieacnne Kaabiust B «rpauiTuoiin oboaoure anrocdepnt

PacrpoeTpa-

PaoGaabmian = o] PHCIIDOCTRA- 3
ITopoin OLLeHa Hll:ilﬁc‘ll):][[ﬁllﬁﬂr HL‘?IHH[‘T_E: B I:::inl};ln?lT]::,
o HeHHEDY | soqepmiaieit BIROLITTERS OT MACCH
cogepLan, % nbx % oGO0
Marmarnvueckie
PORHIEPET oo ime e shea af @ & s 1,13 0.22 B3
Tpamoamoprsr . . . . .« . 240 018 215
I rapuesnie guopmrit . . . 3,90 0,15 29
Jliwopursr . . coe o3 op 5,00 0,10 1.6
[atBPa & 5 = = & « = 7 - 7,60 0:12 90
[lepoaoTural . . . . 342 0.58 0.3
JlyHITIH o 0.57 082
CoenmTir . . . . . . 248 0,535 0.4
Hedeanmonse CHeUHTL 1,50 0,35 0,1
CPEIEEE] oo 5 o 4 2,13 D23 100.0 53,4
MeTamopdnuccrine
Tueicur S 6 op s 2,98 0.13 84.0
K preradiangeckIe eaanih A2 0.28 o
[\ BAPUUTHL 11 e CTa HITKI 230 0.60 70
AMPUOOTITEL . . o o .« . 7,10 0,23 B2
RapGomaTine Topoisl 29.40 He onp. 0.8
Cpexmee . . . . 2.95 0:23 100.0 406.6
Cpe;nee Q1A GrpalinTHOM)
OGOIOTRI JNTOcde il 2 0.23 100,0

Tadauya 107

Pacmpejeacune KATbINA B POPHLIX MOPOT4X L1aTdho pMCHIBIX
I PeOCHIKANHANBALIX abracreii «rpannTioiin afoxourn anTocepst

IInpois

Ilnardopmerase ‘

TeocHHEIMHA LB

OLeHk:a
CHeIHern
CONE PyRaunm,

)

Paempovrpi-
HEHIOCTH B
OTHOCITC Ih=

O
cpesinero
COTC 1A,

(74

Pacnapoerpii-
HeHHOCTE R
OTHOCHTCIIB=

& HBIX, U, v X, %
[panarn . . . . 1,16 74.0 43,0
['pamonmopnTer . 2.40 105 43,0
IV Bapenuie AMOPITLL 3,90 24 4,0
JIMOpITHE . .. . . e e 5,00 1.4 20
[TAPIDaS N S N 7.60 10.0 7.0
HepiaoTnT L . @ a8, . ’ |
JIBHATEL o5 5 0 e 8 060 } 0.3 047 | B
(HTHRTREN o i 50 % U 2,18 1,0 218 0.6
Hoedeanmmonnie e T 1,50 0.1 1,50 0.1
Cpepnee 2.07 100 2,30 | 100.1
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Cpenmnee cojiep:kanne KaJbIHA B «I'panurnoiy oboiaoure autochepn
HPAKTHIECKH COOTBETCTBYET PAHOIOPUTAM, YTO Ie Pas mo;[9¢pRIIBAET
3lauCHNe 9THX TOPOJ AA HOHIMAHNA ocobennocTell reoxiMieckoi
BOJIONMIT 3eMHOIT ROPLI.

7. MATPLHY

Harpmit — anrodumabiuiil 8aeMenTt, oTaImgalou(niics 0THOCHTebHOIT
ofuell paBHOMCPHOCTLIO pacipeiesenna B upeieiax aurochepsr. XHuMi-
YecKIe cBolleTBA HATPHS OOYCAOBHIN MCKIIOUHTEILHYIO pOdb 9TOTO
DJCMCHTA B Ipolleccax IUmepreHesa 1 ero ocofoe HoJokeine Cpegn
HOPO00OPA3VIONLIX 2ICMEHTOB 0CAJ0UHOH 000J0TKE AUTOCHEepH,

MAIMATHYECKIE [OPO/1bL

Cpean yJabTPaoCHOBHBIX 0POJ{ HePUAOTHTE, HIAPOKCEHNTE I KIMOep-
JITH XAPDAKTCPHIVIOTCS O4eHb OMIBKAMII CPEJHIMIT CO/ICP;RaHIAMI
natpua (0,5 -0,0%), a AyHUTE HeCYT MHHNMAIBHEE KOJMYecTBA 3TOTO
saesenTa (raba. 102). Orpanudennniii obbeM amaJguTHIecKoil wH(OpPMa-
1K BMECT® ¢ BEICOKNMI Ta00alblbME  Kodg@uImenTamMit Baplalun
copepranmit matpus (0,00—1,56) ompeneasor HEFOCTATOTIYIO TOUHOCTH
rI00aJBHEIX W PErHONAJBLEBX  OlCHOR TapaMerpoB  pacHpegeleHns
9JeMeHTA B PAa3JUYALIX THIAX VILTPAOCHOBHBIX 1opo/. Manremvaabioil
HepaBHoMepiocTeio pacupe/enenus warpus (V raobaasnniit 1,53) oTau-
HAIOTCA AynnTol. YRagamuoe 00CTOATENBCTBO MO KET ObTh Pe3yIbTaTOM
TPeX TIAABIHLIX OPHYUH:

1) MeTOUHOCTH AHAJINTHUECKOT0 ONpeIeleHitsi LATPHA B yasTpada-
auTax;

0) ABICHIT CEPrenTIIaannm;

B) HEPaBIOMEPHOCTH BRHITUIABIEHIA HATPUs 13 MAUTHIL BO BPEMEHH
U UPOCTPALCTRE, TPUBOAANCHE K BLICOKROI TMCICPCUIL €0 CO/LC:RaIII
B OCTATOYNLIX ITPOAYKTAN BLIIAABICHIA.

CymectBenioe BINARIE HePBOIT 13 TTOPETICTENITLIX IPITITH HA ONCHKN
TAPAMETPOB  PACHPeIeICHIA HATPHA B YILTpadazurax me IO3BOJsSeT
00BEKTUBHO HPOAHAJIHINPOBATE HCTUHIOE BIUAHIE IPHPOANLIX (QaRTO-
POB Ta pacmpejejaenue natpud B yasTpaocnosasx mopogax. A, llltogep
n I'. Tonee [314], menoansoBaBimmme MeToll HelTPOHHOL aRTHBIL3AII,
HALULL BECHMA 3HAYNTENBHOC PACXOKIEHHE MOJYYCHHBIX IIMIL Pesyab-
TATOR € KIACCHUECRIM XUMWUECRUM METOZOM, 32CTARIAIEE ¢ 001NN
OCTOPORHOCTHI OTHOCHTBCA K HMEIONLHMCH TaHHBIM OUDEeTCHIA HATPUH
B yabTpafasurax, BLILOJHEHHEIM O0LYHLIMI METoJaMu  XIMITYeCcKOTo
dHaJinda.

[Ipegupunsaras aBTropoM HDOMBITRKA VCTAHOBATL CBA3L MEily CTe-
IeHBI0 CePIeRTUAN3ANNN JIVHIUTOB 11 cOTep:kaniieM B HIX HaTplsa me
Jada  HOJ0:KHTOIBHBIX  PeayJbTaToB, OJHAKO 00LeM  Iiceide1oBallioil
unopMaIl Uedbasd CUNTATh TOCTATOYIIBIM.

[Tpm pacuerax oHEHOK WAPAMETPOR PACTIPEICACHIA HATPIS 11¢ YINTHI-
BAJNCH ompejenenns, pumoaHernsie panee 1950 r. Heemorpst na ato,
OLEHKA CPEAIMEro CoOJICpPiiliisl HATPUS Kak B JIVHEHTaX, Tak U B
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Hatpuii B yaAbTPAOCHOBHBIX IOPOJXax

Tabauya 102

JIDPOREY TRCHOIEl - — | S mamn Aumn | Ewvan | TcToMHRK
& “:;%’(‘);’:ﬂ;;”"“-“ x, % lgx g v Alg | Eg | undopmatun
JIYHITBI
Cpeggee mo 29 permo-
HaM 3CMEOrO miapa
POV wim i wow » 0,06 | —1,432] 0,606| 1,533 |—0,35|—1,60| TouuocTn
OICHOK He-
10CTATOYHA
CCCP, Ypan(26) . .| 0045 |—1616| 0641| 126 | — =
CCCP, wr Cuonpm (25) | 0,045 ? 0104 (234)| 287 | 6,74 | I'. B. IIn-
nyc [79]
ITepngoTnTel
Cpemmee mo 39 permo-
TAM 3eMHOIO mapa
(39) ** 0.8 | —=0921]0385| 064 | 050 |[—032| Toumocrs
OIIEHOK Te-
J0CTaTOYHA
Enpona, miatdopmeH-
HElC  permontt, 06-
man  Bwbopka (27) | 032 | —0573[0303| 049 | — | —
CCCP, ¥pamx (26) 0,22 —0,924 1 0,498| 088 | — —
cccr, v  Cndnpm,
rapufy proorut  (32) 0,015 ? 0,03 |(200)| 232 | 460 | I'. B. Iln-
uyce [79]
Adpura  o6mas Bhl-
6o pxa (30) .. .| 039 | —0699| 0590| 1,11 | 0,08 | 150
Cepepras  Amepnka,
obmas pubopra (26) 0,32 —0,790 | 0,539 | 099 |—0,16| 1,38
IInpoKceHNTLI
Cpeagee 110 35 perno-
HAM 3CMHOTO THapa
faa) et e G 3C 0 020 | 0,54 | 0,08 | 042
Espona, Henrpaannas
n 3anajgnas, o0mas
BRIbOpKa (28) . . .| 043 | —0405| 0365 060 | — | —
CCCP, Te0CHHEILI-
HAJALHLIC  pPErHOHBL
asmaTekoil qacTm,
ofman puopka (38) [ 041 [—0592( 0450( 0,79 (—0,02(—1,30
Ajprra, ofmas BLI-
dopra (39) 0,70 | —0298( 0,388| 064 |—058|—0,40

* CMm. cuocky B Tadga. 19. Jonoanire bHO BRIOUEHR Hanusle no Cutinperol naatdopme
Pyccroit maardopye, @uanasguu, AP, Anrann, Aooann, Typoun, Hosoft 3eaawin, Ilanya,

Tpeanannui, AutTaprriie,

Hopsernn.

_*% (M, cHOCKY B Tada. 19. J[OMOJIANTENBHO BRIOYEHDbl pannsie 1o Cuduperoil mnatdop-
me, ICCP, o-py Maparackap, Hopsernm, Ascrpun, Beurpun, I'pemun, I0ro-3anapuoii Adgpuie,

CHLA (Anacuwa, Monrana), Mekcnke, Berecyaue.

w*h® (v, CHOCKY B TaGn. 19.
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Il padoawcenue matGa. (02

11opOJsl, perimomb _ . . - - -
(& CHOBHAX OGBEM x == Sqmn v _-\_"n.m szn.m Hie TOMHIEK
RBIGOPIT) Sig A ‘g HHMOPMATIHLT
O- Majarackap (27) (.03 — 0008 0452 077 —- -
CesepHasn — AMepiia,
odImas sofopra (21) (0,33 — 0,648 [ 0410 (L6H | 0,02 | —1.50
RumbepanTer
Cpeamee mo |7 paiio-
am (17) ¥*¥** . . 10302008 - 016 | 053 — = ToaHocTh
Cpeero
MeHee
=+ 209%
To ke, #epecder. Ha
CHOIRTTI  RIEMOE PIanT y
T @ mm e we w 043 — 023 | 0.5 — — To we
[0:mmast Agpura (H8) 050 | —0,609] 0,550 1.00 [—0.15[—1.04%
Hukpurb
Cpeanee mo 12 paiio-
am (12) ¥*¥**%*% . 071019 — 0,34 | 0,48 o= = »

#EREF Oy cHOCKY Borana. 19, JLonoJHITeNLHD BRIYCHBE Tanubie no Jlecoro.
*Ex&kER Onr. CHOCHY hopang. 19

HepUAOTHTAX OKazajach CyHecTBenno e, yem B pabore A. HTiodepa
u I'. lomeca [514]. HeobxoanmMoeTh  10MOTHHTEIBHLIX — MCCIET0BaNil
¢ LeJbI0 YTOUHeNHs WMeUIIXeS 0LeHOK HecoMHeHHa.

Ilo yrounmenus anaJAuTHYeCKUX JaHHBIX, A TaKAe KOJIMYCeCTBCHHBIX
COOTHOMEHUIT Me;E/1Y PasIHUNLIMIE THIAMHE VBT PA0CHOBHLIX TI0POJL Colep-
sranme 0,15 % Na aoseT ObTh NPUHATO KAk cpejiiee s VLT padasnTos.
Hurepecnas npobieMa pasinuis CPejlHero cojdepaiaiufd HaTpus B IJIaT-
GopMennpx 1 CeoCHHEIANHAILHNX YIbrpafasurax 108 0 HO3HATHOTO
penieHuH Takske Tpedyer JA0moJdinTeIbHpX gannnx, Caejlyer oTMeTuTn,
4T M3MEeHEeHNe PACHpeIeIaens OTHOCUTEILHO MOOU/ILHLIX ILeT0UHB X
METAJLIOR B OCTATOUNLIX VIALTPAOCHOBHRIX BHILTaBRAX W3 Manriu (ynu-
Tax) B SaBUCHUMOCTH 0T Bozpacta W rayGuilnn oTjedelus  Bulll1aBOK
ABJIAETCHA BOBMOMKIIM, CCAN YYECTDh TPOTPECCUPYIONLUIE XapakTep mpo-
necca phinaasienis. G oToil Tourky d3penns Op110 Gl HHTEpecHo cucTeMa-
THRCCKI HCCTEeTOBAThL PACHPeLeeTue meloddn X MeTalnios B mandomee
aApesHnx naarOpPMeninX JIYHHTAX U JIYHUTAX IeocHlKIMHAILILIX 301
agapnuiickoro  Bozpacta. Hannune cymecrBennnx  pasiumamii - Meiray
waar@opPMen L MIL 1 G TLIMHOTHINLIMEI yIbTpada3utaMi 0o COJlePiia i
Hieoueil B HACTOSICE BPEMsA 1€ BEIZLIBACT COMICHNA.

[Tpu nepexojie oT VIALTPAGAZUTOR K OCHOBILIM HOPOJAM COJep:Raine
HATPHA BO3PACTACT J0cTaTouio pesko (Goaee wem B 4 pasa). Cpean
Ha3aILTOB 10 CO/ICPLAHIO HATPHA BLITeIA0TCA ase rpyinnn (tada. 103).
[Teppasi MoskeT OWTL OTOMUIECTBIACHA € OKeAHHIECKUMU TOJICHTOBLIMIH

Il 3akas 1605 161



Harpnii 8 0azaapTax

Ta6aua 103

ITopoip, pernoHsl (B ckoirax ofinem
BBIOOKIT)

Herodning
THPOPMA

IraThopMennble Ga3aABTHI

Cpeanee 1o 23 maatdopMeHHBIM
pernomaM  semHoro urapa (23) *
CCCP, rpammsr m fasadetm Ci-
Onperon mIaTho Py (193)
Wi (60) e
10mHas, I()lﬂ Bdlmumﬂ Adpura
n lO0:xHan Pojesns, ofmas BRI-
topra (71) . "n u e
Jamajuas Agpnra (40)
O-n Majaraciap (37) . o
Tpanns japeBHIX llJm'r(I}n]m ( 258)

Tpanne modoapix maardgopm (90)

BazaabThr reoCHH KJIMHAILHBIX
pPernoHoB

Cpejnee no 25 reociuuRAmHAIbHbIM
peritomam (25)** . . . . .. .

ccerp, hpm.\i. Kaskas, 3akras-
Kaahe, 00man nmfnpha (28)

CCCP, Ypaa (25) . L.

ITH P (62) . .

I’I”l[T"HﬁHTH ]]:Hdﬂ 0. llllIHH-U(l 3al ll:-
Topag dopmaturs (276)

BaszadpThr angesrrosoii go paaim
(355)

Oreangeckine 0azaabThl

Cpesnee mo 35 oetposay Trxoro,
Hiuriiekoro 11 ATIaITHYCCKOO
m.l'dHUB(%.s) 5 55

ToaenTose 6asaintu. Tapaiicrie
octposa (105) . I

IMeaounpie GasadpThl, [apaiickme
ocTpopa (35)

O-B PeioHLOH (43) 5 ¥ s

ToaenToBble Ha3aILTH  OLCATITue-
croit dgopmanu (10)

Ilea0uHBIe OAMBIHOBLIC 0a34JbT L
OKeaHnYecKoil  opyvanmr (118)
HBo  Atdantmuccroro gr Tuxoro
GREBAHONUSO) & « & 2 & o« & o« s

* CHOCKN ¢M. B Tabm, 21,

0,34

0.37
0,39

0,33
(174
.69
0.60
(158

0.51

0,18
0,22
0.21

0.28
0,31
0,22
0.27

0,19

0.12
034
(135
027

0,28

(.26

0,14
0,11

035
031

0.18

0,25

007

[207]. [181]
[136]
[154], [207]
B. A. ky-
ToauH [63]
To e

B. A. Iy-
TOINH [6:}]
To ke

B. A. liy-
Tosn [63]

To e
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Puc. 16. Bapnaum-

OHHA  JIHATPAMMA ) o 16 O}?
HatTpnii — KpemHmii I [ (] E}’
B I'OPHBIX 1OpPOjax

aTochepn 2

1 — NHTPY3NBHBIE 110-

pousl: 2 — addysus- il @1
HBIE Hopoae 3 MC- F
TaMophuyeckne 1o-

POk m OIS

1 — PpaunTLl, 2 — EHC- L

asle spdysunnr, 3 —
TPAHOIWOPHATBI, 4 —
OALUTHE, 5 — KBapie-
BBIE JUIOPUTH, 6 — an-  J |- ] 5 3 1
HEe3NTHl, 7 — IUOPHTHI, 7 e]

8 — radipo, Ba— 4 pels
rabbpo, ¥Ypan, 86 — 13 5 9-10 Doy
rafiopo, Kmnuaa Ad- 21 0 8
puKa, 88 — raGopo 2 Prianadll
gﬁﬁaﬂullecmm. 9 — 88 23

a3aJIbThl TCOCHHEJLM-
HaJIbLHBIC, 10 — 6a- fa '/330'2 VAl
3aJ1bThI Cpenne-AT- i

JanTHYECKoro  xped- 1 22a
Ta, 11 — GasajbLTh ° ®3
maatgopmenneie, 12 — 20

6asa/nThl  T0JIEMTOBBIE 0 a¥®?d 1 ) L 1 1 I 4?'
Tapailcknx ocTponos, 18 20 27 24 26 28 30 32 5i,%
13 — DasaqabThl OHea-

HUYECKHX  OCTPOBOB,

14 — cuennTh, 15 —

TPaxHTh, 16 — Hepemuuonsie cHenuTn, 17 — donodure, 18 — DHpokcenuTn, 19 — nepn-
HOTHTBI, 20 — OYHATH, 21 — KUMOepPIuTsl, 22a — SKIOCHTHL M3 KNMOEPIMTOBLIX TPpYOoK, 220 —
SKJIOTHTHI H3 MeTaMoppIYeckuX nopofa;, 23 — ampuooauTel, 24 — rHeicel, 25 — KEpHeTanye-
CHME CJ1aHIIB

OaszajbrTaMm rapafickoro Tuma, comepsdasamumu B cpegnem 1,65Y% Na;
K 9T0M I'pynne TATOTeeT TaksKke 00IBIMIMHCTBO m1aTdopMeHHnX 0a3aIbToOR.,
Bropass rpymna, orangaomasics  cogepmsanmem  2,10—2.16% Na,
ofbefuuseT HelouHne oKeanndeckne 0a3aabTel. AHATOTHIHLIM CPE;HIM
cofiep:kanueM HATPUA XapakTepuayercs Takke O0JBIIANCTBO TeOCHH-
KJIUHAIbHKIX 0azaneroB. TonemroBrie orkeanmyeckue 0asajibThl OTIH-
HAKTCA OT INEeJOYHbIX CYHOIECTBEHHO MEHbLINCH /(UcHepcHeil pacnpeesne-
ausA Hatpus. llogolHoe ke 3HAUEMOE OTJIMUME BLIABISETCS! IIPU CpaBHe-
HUM PermonajbHLEX OEHOK JUcIepeHy cojep:ranni HaTpus B miatdop-
MEeHHLIX W TCOCHONKIMHANLNAX 0azajbrax, uro CBUIETEILCTBYET 0 paa-
IHUHBIX ocobenHoCTAX nudepennuang paccMaTpuBaeMblX 3G y3nBHBIX
cepui.

Murtepecro, uto TodenToBhie 0aszalbThl OKEAHHUYECKOTO jlHA TI0 CO-
Aep;RaHuI0 HATPHA aHAJIOTHYHBI HIeJ0YHLIM Da3a1bTaM, XOTH CYINECTBeHHO
OTAMYAIOTCA OT HOCHEIHMX MEHBIIHM KodQ(uUHeHTOM BapUAIHH COIep-
AMAHNI 9TOTO 3JleMeHTa, CPABHUMBIM TOJIbBKO ¢ TOJEHTOBHIMU 0asalbTaMu
Tapaitckux octposon. Biusnme maTpua MOpcKod BOXBL IPH TOIBOIHLIX
H3IMANUAX Ha HeroTopoe oflee YBeIAHTCHHe CONCP/RAHMA  HATPHA
B 0asajbraX OREaHW4ecKoro JiHA, BO3MOAIHO, SABIAETCA OObACHENueM
nabmonaemoll agoma1un. Bo BeakoM cayuae, 910 BaIuAHMe HeJb3s cOpach-
BATh CO CUeTa PR CpaBHeH# 0a3a.16TOBLIX HOPOJL 110 COACPHIAHNIO HATPHSL.

I'a6fpo nmo ocodennocTsaM pacupejge1enis HaTPUs NPeAcTaBIAT Kak
OBl Ccpejiee MeLY TOJCHTOBMMI W OLeJ0UHmME Oazanntamu (tabua., 104).
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Harpuii B radopo

Tabauya 04

TIopoabl, PETHOHLI (B CHOOKAX - . Heroy i
00BeM BLIGOPKI) X, Y% 5 \ A L I[Hlljj-(r)|._u:[[:'{i‘|lll“|,|
Cpeanee mo 45 ROHTIHEHTAIb-
HHM POPFHOHAM 3MHOTO IHapa
(45) * : . Lo 1,800,090 030 047 | 008 [—0232
Erpona
Baarmiickail nrT, o0IAs BbI-

Gopra (40) s | 80 0.62] 0.34 [—0.281—0.22
ILHP (38) 1.82 080 0,44 = =<
P (24) T 152 0481 032 | — =
Espona, Ilentpaanuasn m 3a-

najgHan, obmas BEOOPRA (44) 1,74 061 035 | 0I7 [ 0,62
CCCP, KaBkaz 1 3aKaBRa3pe

(26) 2,08 0,56 0,27 = —

Aszna
CCCP, recocmHRMINAILHLIE pe-
ruombl, ofman wsubopra (67) [ G4 0,801 0,49 | 002 [—0.26
Vpaa (87) SN R 1,17 036 057 | — —
) (—0.041) | (ig)
Adttaii (26) . 1.80 0,791 0.44 — =
Adpura
10skman Adpura (47) . 1.27 059 046 | — — [207]
Sanajanan Adpura, OUHL:{H BLI-

Gopra (24) Sty 164 | 0531 032 029 {—098 [156]
Maam (21) : 1,52 0511 034 = — | 1546]
0-B ’\Ianalacmp( 1.61 0,53 034 — — | [154]. [238

[207]
Oreannyeckiie paiioHbl
O-pa Nmgmiickoro w ATIaHTI-
qeekoro oxeanon ([0) ** . 1.30 hAas | 034 — =
CenepHasi AMepiika
CIIA, obmas Bmbopra (81) 1.88 068 056 |—oul | U1
CHIA. Hosaa Amrana nm Amnma-
damn (23) .. : 200 | 069 035 — =
]\lecl‘ld, rabbpo 11 |10|:|m]|( b 2.06 057 028 — — [251]
Hauaja. aHOPTO3UTH (28) 358 0,35 | (0 10) - —

* (CHOCKM CM. B Tana. 20,
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TaGauya (05
Harpuii B anopnrax n angesnrax

[Topo bl PErHOHBL (B CHEOGKAX O0HeM = % = HeTouHI K
BBIDOPE ) E & } A E wHgopmMalinmn

duopnTh
Cpepnee o ’.I PErIony 3eMHOTO
wapa (41)* —0.26 |—0,35

dmmnuvum(’u) o = &
Espona. I_Ien-rpdm.ﬂaﬂ o 3amaji-
Hasi, odmas suibopra (24) . . . 2 .66 0551 021
CCCP. reocHBRAMOAJILHLIEC PErTo-
Hul  asaTtckoil  gacTH, ofbmad

— | 2411, 1271a]

BubopRa (86) : g 260 0320 0AB | 0,93
Manaitana (21) . . . . . . . .. 237 035 — - [151]
Adprra, obmasn Bm(npl.d (24 ) 240 045 — =
O-B Magarackap (22) . . . . . . 2,66 021 — [154], [207]
CIOA, obmasn Bebopra (32) . . . 2,90 023 014 |—0,06
AHjpe3nTbl
Cpejatee 110 54 KOHTHIICHTAJILHEIM

1 CVOROHTHHCHTAJNLHLIM  pPermo-

Ham seMHOrO wapa (54) ** . L 127420031050 | 020 044 | 0,12

Espona
Euspona, Hentpadsgas m 3anal-

mast, obnias puibopra (42) 275 10911033 054 |—063
CCCP, Hpem  Hapkas, 3arab-
X () S S 3.00 0531018 — —

Asna
CCCP. reocHRIMHANBILIC PErmo-

Hi. obmas BmBopra (36) . . . 252 10621025 018 |—080
CCCP, Kasaxcran (36) 270 |0671025] — —
CCCP, hamuatra (23) 2.62 0,561 0.21 = =
flomon (31) : B s w o 225 1057025 — —
Miggonesma (20) . . . « . . .« « - s S ) —
THXOOKEAHCKTTIT  BYJKAHUMCCKNIL

nose, onm@ad BeIGopra (89) . . 241 O68 026 069 | 1.27

CepepHasi AMepHEa
CIIA. ofman BLidopra (101) 283 0581020 009 | o3
CITA, Cramietbie ropei (35) - . . 293 0671023 — =
CIHIA, Kaangoprus (45) & & 2 80 0301010 - s
THUXOORCAHCKOE  KOJBLIW,  0DiLas

pbopra (148) . . . . . . . . 2,62 056021 = —
[lenTpaabman Amepuna
Oowaa suibopra (21) . . . . . . 281 luTolo2s =
O-n Mapronmomea (30) . . . . . . 234 (027012 & =
Aserpaiusn
Hopan Jeaawius (20) . . . . . . 229 |vanfo22| — —

OReannyeckue paiionb
O-pa Tuxoro, Huanilckoro

¥ ATanTiueckoro  okeanon (33) 949 o7z la2il ule | oaz

* CHOCKHI ¢, notafa. 22,
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HaTpuii B rpasoHopuTax 1 KBapUeBbLIX [IH0pHTax

Tabana 106

Hoerounme
HHGOpMann

Topodpt, perpomsl (B CKOGKAX = , 3
OOBeM BLIGOPIN) Y 5 ! A E
I'panoanopure
Cpeiagee 1o 34 permoHam
AeMHOIO mapa (34) * 274000 | 027 | 000 | 059 [—0.43
Espona
Duuaanans (36) 2.89 061 0,21 == =
CCCP, Iamraa (24) 2.65 0521 020 = —
Azusn
CCCP, reocHHKIHHAIBHBIE
pPernoHsl, oﬁmaﬂ m,lﬁopxa
(80)y . . . S e 2,70 0521 019 ] 085 1.41
CCCP, ¥ paa (30) . 2,80 0,52 | 019 | — =
CCCP, Cpepusnn ABHH( ) 240 046 | 0,19 — —
CCCP, Boctoynoe 3abaii-
KaJube (83) 2,67 050 | 019 — —
Adpuka
JamagHan Adpuka, obmas
phifOpKa (35) G A 293 059 | 0,20 |—0.30|—0.79
CepepHan Amepuka
CIIIA, Kanudopuna ( }U) 2,68 031 | 012 — —
Itamaja (25) 5 : 298 060 | 0.20 = =
KBapuessle  JuHOpHTBHI 1T
TOHAINTHI
Cpe;iHee 110 30 permoHam
aeMHOTO mmapa (30)** 260006 | 045 | 047 [ 021 |—027
CCCP, Kasras (26) 2,45 0,093 | 0.21 = =
(0,322—1g) | (lg)
CCCP, reocHHRTWHANBHLIC
PEriOHG  a3naTCKOi  va-
cti, obmas BEGOPKA (45) 2,60 062 | v24 | — .
CCCP, Ypax(39) . . . . . 2.46 Deh | 0271 — | —
CCCP, Boetounoe 3abali-
wadbe (46) A 045 | 20 — —
QOupaaans (22) 20 079 | 029 — =

* CHOCKY ¢M. B TaGn. 23.
lorocaasinn, Mtannu, Mpany.

*% (CHOCKY om. B rTadia. 23. JlomoianureabHo
Bepxncelt Boabre, Hosolt Anranid (CHIA), AnTapKTRIe.

JONOJAHNTEILHO BEII0YeHbl JaAHbe 110 Cninperoi

BKT{UUeHBI JaHHBIE 110 KaMuatiic,

[241]. [241a]

1. 1. Cuo-
MITOD 1
P. M. Po-

Md HOBA

A. AL Jle-
MILH 11

AL AL Corin

[48]

H). 11. Cno-
MITOp 1
P. M. Po-
Manona
[241]. [241a]

maaThpopme,

I'Bunee,
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Hatpuii 8 rpannrax

Tadueya 107

[Topoiin, PeTHOHBE, (B cKOOHAX 00'beM . B . HeTodmins
BHIGO| ) 8 i A E LU L
Cpeaniee o 65 periosaM  3emMHOro
mapa (65) * 2.7 040015 [—036] 080
Espona
Baarmiickitl mr, onmaﬂ BHIOO -
Ka (93) . = 262 [0a20027] 035 073
@uan s s (,!08) 266 (071102 — — {[241], 1241a)
CCCP, \hpauﬁumu npuc’ra.n.ﬂn-
e kIl yacceus (00) . g Dl 3N — —
TaM Ke, KOpPOCTEHBCKTE |mnau;u-
DIIILE PPAHATH (72) 0AB | 021 — — | B- B. Cin-
prIon [103]
[ B 15 I.'amm (54) 0,60 0.22 — —
IMHP (124) . 0 7 i 0761027 = =
Eﬂpmm u(‘HT[)dII-HdH It Janaj-
Haf, oow@asn peiGopra (43) 050 022—0341 116
Aaua
CCCP, 1e0CHHRANHAIBHBIC [TII0-
- mel, obmas suifopra (185) 068025 =013 | 0490
CCCP, Ypaa(s3) . 08 [ 026] — —-
CCCP, Aumraii (51) . 057|020 — —
ccep, I.waaumn(lu'}) i 057020 — —
CCCP, Cpexnssi Asns (61) 0,761 0,29 — —
CCCP, Jadaitkanse (178) . . . 0701026 =001 060
CCCP, Il pusopbe, Jlanpmmii Bo-
cTon (68) . 0600241 — =
Ccer, (lrnr[pL‘han IL ul'rnbnpma (30) 0791029 — =
Hnmu[sl{m) 068026 — =
Mactatizis (48) 0531025 — [V
Adpura
Cpexee 1o 21 pernony (21) 0431006 - —
Adpuka. obmasn seiGopra (57) 069 | 0,26 ==
Sana s .-\f[:npm;n, obngas BLOO -
ra (M) . - e 0740241 034 | 030 [156]
Hurep (’ . 0000181 — - [ 156]
Maur (32) 0,721 0,24 - [155]
Beper € Jononoii [ioeTH ({(J) 0851027 — - [156]
Magppnramns (57) . 0541018 — — [ 10ti]
Ceunes (27) . 0660221 — ==
O-n Majlarackap (35) 0700025 — = [L34]. [298].
[201]
Cesepuas AMepnka
CIHA, odmgas seibopra (110) 079028 000 | 0,40
CIIA. Kamadopms (30) 0421016 — ==
Lamaa (64) D B R o T 024 — —

* (Jrocky cm. p Taba. 24.
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HaTpnii & kncasix d2duhy3usnbix gopoiax

T av.aua

10X

HeTounng

1 ) H TR -
topem, ek pota asen. | g g g v b Al m |
1
PunoanTel, anmapnTel,  oGengnaHbl,
kBapuessle nopgupel, deanznTol
Cpeanee 1no 50 KOOTIHOHTAILHLIM 10
CYOROHTITHeHTAIbHBLIM PerITOHAM
FeMHOrO mapa (50) * 2000061001 1020 0,23 1—0.606
Espona
Espona, Ienrpanvman 11 Jaiajgias,
obman BeiGopEa (24) e e 2.32 111|048 — o
CCCP, Kpuym, Kapkaz, Jakaprazbe,
odman Beifopka (32) 264 0941036 — —
Cepepaan AraaHTuka (27) 33 0535|1017 — e
Azun
CCCP, reocuHERIBHAILHLIC POrROHE,
obian BeIGopra (65) ; 2.60 100[038] 016 [ (0,70
CCCP, Cpemuas Asun (36) o 232 1311056 — —
CCCP, Naspmili Boetok n 1 pnvopoe
(21) 2 % = ® B 4 ¢ 2.68 0.84]0.31 s =
Adpnra
Onmas sribopra (35) : 287 068 026] o100 | 000
KunHan Adpuka, t}avn.\nﬂ,n( 241 0651027 — =
O-1 Maparackap (23) g % 250 TN Q.3%  — ==
CenepHas AMepnra
CHIA., ohmas sufopra (62) 243 [085[035( 035 [ 0.a6
ABeTpainn
Aperpaans n Howan Jeaamgusn, of-
mas wuhopra (22) 204 (093043 — - [237]
JLlauurnt
Cpeigee o 31 pericHY 3eMII0ro ma-
pa (3M)** ..o e L oL RI0EO0G 04T 10T 048 1—020
ceeP, l.p].m TRankas. 3anraBrashbe,
obugas Beibopka (30) . 200 0701023 —
T“\(I(Il\l"lHCl\“ﬂ [OAC . (!H'i“'\H ﬁlxi\“}p—
1a (30) ; S 280 054019 087 | 048
C1IA, onmas hbi!)tl[llnl(lfn) 3,19 051 1016 [—0.03 [ 033
(:111.-\. hammbopnna (30) i 300 103101010 —
I0:kHan AMepuka, ofmasn  sulopKa
21) o 282 (057020 — =

* (CHoCKH cM. B Tana. 2h.
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Ouuaro  raddpoManl B UPeJedaX  HEKOTOPHX PCrHONOB  OTJAH4aloTeH
BECDLMa HIIB3KRUAMH (',pt‘,'ll”lMll C(i,'[l’p}l\'i”IHHMH Harpus, He ("B(l]‘L'[CTB(‘HHhL\IlI
Gazaavram. W mogobnwm permonaM orHoesresa ¥Ypaa, iknaa Adprxa
un ocrposa Muguiickoro n Arsastnueckoro okeanoB, 0.1n3Kkue K pudro-
BuM  sonanm. [lpmanmas Bo BHEMaHme, WTO TEPeTHCICHLLIC P ailoHbl
B nepio;l hopMupoBanuga radipoBeIX cepuil OLIIH CBA3AHLI ¢ MaHTHel
PazIoOMaMIl, CojlepRaNme HaTPHA B HTUX TOPOJAX JIOJGRHO B MaKCHMATh-
HOIL CTemeHil COOTBETCTBOBATL TAYOMHNLIM TIOPIMAM BHILIABOK DCNOB-
Horo coctasa. Cogepskanme narpusi B OegunX dTHM daeMentom radopo
SAUBKO HRAOTHTAM U3 KUMOePANTORLIX TPYOOKR M TOACHTOBHMM OReant-
qeckunm Oazanbram (rabopo Y pama m oKeanuueckUX 0CcTpPoBOB, raddpo
Osimon Adprku).

[Ipn mepexojie 0T 0CHOBHBIX K CPeTHHM IOPOJAM COACD/amHe HATPUA
yeeanunsaered B 1,3—1,4 pasa mpn 3aMeTHOM ¥MEHBLIIEHWH PErmolia ib-
HeX roadduouentos Bapuannn comepskammii (Tada. 105). JlocTurnyrprii
YPOBeHL KOHIEHTPALHH HATPUA B CPEAHHX LOPOJAaX HPaKTHUECKH He
usMensercs B 00Jee KHCILIX MarMaTHgeckuX JAuddepeniparax, BRIKNIAA
TPAHNTLL. YTO ABJIACTCA BechbMa JI000UBTHON 0c0OEHHOCTHI0 TeOXHMHAN
BTOTO HASMERATA B MarmaTuveckom nponecce (puc. 16, rada. 106, 107, 108).
IBOAOIA KOAPPHITUEHTOB KONIENTPAIHI HATPHA B CPEIHUX MPORAYKTAX
«uopmansiore pagay guddepenmuanun (10 OTHOMEHUI0 K Mep W0TuTY):

JVHIT 017
nepugoTnT 1,00
rafopo 340
JUIOPHT 2 S 740
KBAPIEeBblil JHopnT 7.40
[ paloIIoO puT e e Eml g w w al
PPEHITE 5 b G G ) 2 A ks G e

MakenMaabHBIM HAKOIUIEHNHEM HATPUHA OTINTAIOTCA HIeA0YHbe MHo-
poan (radia. 109, 110), B Koropex roahdunuent ero KoHIEnTpanuu 1o
otHonmenio K nepuotuty jgocturaer 10,0—155 (8 cnennrax n Hedeau-
HOBLIX CHEHHTAX COOTBETCTBCHHO).

METAMOPOUYECKHE IHOPOIBI

Cpeiie cojleprannd HaTpusa B ampuboantax n rieficax (raba. 111)
COOTBOTCTBEHHO OJM3KN Tadbpo 1 T PamoAMopNTaM; STIM HaTpuil ne
OTAHYACTCA 0T APYTUX TETPOrEHHBIX 3JeMeNTOB, X0Ts (KaKk YiKe oTMeu:-
AOCH) B PACCMATPHBACMOM cAydae ue Rafiojaercs ¢yIecTBEHHOTO pas-
TUuis B COACP/RAHMU BJIEMENTa MeikJly IPanoJHopHTaM#, TpannTaMu
I RBADIEBLIME [IHOPHTAMH.

DRAOTHTHL 110 0coGEHHOCTSM pacopefeTeHHa HATp A (Kak M JApYINN
BIEMENTOR) UeTKO pas3iessiTcs Ha ABe rpynosl. Bejun nie natpueM agdio-
FOTH 13 KUMOEpIuToB OJHBKN B OTOM OTHOIENUH 1ayininnm raddpo
Vpama 1 oreanmuecknx octponsos (eM. puc. 16), B T0 BpeMs Kak 9k7ac-
TIuThbl a3 .\I('TUMU]J(bl‘I‘H‘CN||X Inopoi XApPaKTepHIYIOTCH HOIBITCHTLIM -
JOPAATITeM HATPpHH W HPaRTHYCCRI  He  OTJHYHMBI GT i)?\'d‘ll(‘('.’l”'lf'll
n I'}Il)lll'lll.
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H{l’l‘plli'i B CHCHHUTAX N Tpaxurax

Tafiaya 109

Iopoasl, perunoHhk

HeToanni

(B croOKax Oo0BeM BHRIOODEN) " 5 v A E HHpOpMan
CueHnrsol
Cpejaee 1mo 40 perHoHaM  3eMIOro
mapa (40)* c 0= oeoeow 2 |335022|0070(048 ] 0,46 | 0,26
Bamuiicruii mur. ofmas nh[ﬁoplin
34) - 422 | 1321031 [ —0.19) —1,06
CCCP, reocHHkIHanbIbe pvmom.:
asmaTekoil gaeTn, ofman BLIGOp-
hd (”) . . s 3.75 118|031 048 [ —0,08
CCCP, Boc Tomoe 3afaiiranbe (40) 266 040015 — — |10, IL. Cno
MO}
CCCP, Cpenaan Asuma (39) . . 3,03 116038 — =
CCCP, Cudnperas mIatdopma (")) 355 1141032 — =
»\dlpm\a, obman sebopra (1U) 4.26 1441027 010 | 077
0-5 Ma; @rackap (34) . . 3.85 1161029 — — | [154], [207]
CIIA, obmas subopka (33) 413 1.20(0.29] 027 | —0.47
T paxnroi
Cpensee mo 28 pnrnnuam 3CMHOPO
mapa (28)** . . . . . . . . . |400x031[085(021| 031 | 012
Enpoma, Ilemrpaanmas n  3ana-
nas, ovmas swbopka (34) . 4,22 0,96 023 | —0.37] 0,51
CCCP, Npeim, Nasras, 3aran-
Kasne, obmas pubopra (26) 3.20 0,721023| 047 | —044
Hranua (28) . . . . 3.61 1.00)028| — =
O-g Magarackap (24) . . . f.’|2 0721046 — — | [154], [2u7])
CHIA, obmas nsnibopra (22) 4.04 LG 029 — =
Ancrpamusg (20) . . . ... L L 4.24 1,04]1025| — -
O-pa  Tuxoro, Huumiickoro m At-
JAAOTHICCKOro oReanon (40) . 4,60 063|044 004 | 1,57
* CHOCKW eM. B Tada. 27
Tadawua 110
Harpuii 5 HedeannoBbix cneanTax n GoHOINTAX
Moposibl, PeTHOHbE =g , . Hetuanng
(B CKODKAX OODEM BHIDOIH) x, o = i A E e pagaTing
Hedeannorsie eneHnTs
CpeaHee 100 48 permoHaM 3eMHOI0
mapa (48)% . . . . . . . . . 6.15+0,35(1,1210,48| 048 | 00
Cpegaee mo 28  miIaTdgo pMeHHLIM
 PerHOHAM 3CMHOrO Imapa (28) - 6,70 0841013 0,05 |—0,58
Cpearee mo 20 reocHHKIMHAJIBH DM
perfioHam semuoro mapa (20) . 5,40 LOo {018 | — =

* (CHOCKY cM. B Tadm, 28.
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I podoasxcernue mata. 110

I1opojisl, PErLOHb = . HeTouHIE
(1 CHOOKAX 0OBEM BBIHOPIN) x, % S v A E | undopmanmm
Espona
Baaruiiciini mpr, obinas swbopra
T L G S S : 7.10 1,66 [ 0.23 1 000 | 0.09
CCCP. Ioanermii m-on (81) 6.90 1,86 (027 001 | =034
Aszusn
CCCP. reocnuRIANHAAbHbBIE PETHOHBI,
ofman subopra (40) . . 5.94 122022 040 | —0.44
CCCP, Tyma (39) . . 580 1.70 031 — =
Adpnra
Adpura, ofmas nufiopra (45) 6,70 161047 014 | 035
skuan 1 |Oro-S3amaggas Adpuia,
obias patopra (23) . . : 6,87 1,091023] — — [207]
Teimes (25) . . . . 6.78 1,6010,24| — o= -
O-p Mazarackap (27) 5.65 138|024 — — [154], [238].
[207]
Cepepias Amepiika
CIHIA. ofmas sBudopra (27) . . 5.88 1.25 [ 021 | —0,05] —0,93
@QoHOINTLI
Cpeianee 110 2() KOHTHHCHTAAbLHHM
permotas semuoro mwapa  (20) ** | 6,16 =048/ 1,06 [ 017 | 034 | 0.38
Espona. llenrpaasnasa n 3ana-
Has, o0mafa pufopra (24) 5,63 142 (025 ] 006 | —0MN
Adpura. obmasa pubopra (24) 6.51 07610121 082 [ 0.80
O-8 Majarackap (27) (.08 069|041 — — |[154]. [228].
[207]
CIHIA, ofmas suiopra (21) 0w 6.25 1241020 — -
O-a Tuxoro, Wumitckoro n Ar-
JAHTHUCCROIO OReaHOB (25) - . . 6,24 Lo |od7] — -
*# CHoCRy cM. B Tada. 28,
Tabauya 111
Harpuii B meraMophnuecknx nopojax
Hapoiis, peraoun = T (S mamf A wan| B onan Heroung
(B CRODKAX OHLEM BRIGOPELL) L I |7 g v A E ungopMan
lg lg lg
Aympudoants
Cpeamee 1o 25 permogam
geMHOro  mapa (23)* [ 185010 — | 051 028] 031 | —1.10
Espona
Baaruiieruil mnT, obmas
BROO PR (30) . . . Lo — | W8Zi[ 042 Ld | —1.44
Drma s (39) 207 — | 08| V42| — — [241], [241a]

* CHocin eM. B Tada. 29,




IT podoaxcene matie. |11
Tlopoasl, peruonhbl - — |S nam . Awam | E I['lll HerouHHK
(B CKODKAX OGBEM BHIGOPEH) X, "o lgx 5y ¥ A GO pMATI
14 g | Fig
CCCP, Yurpammexmit KpH-
CTAJIMCCKNA  MaccIis
(68) 0 el o 1,75 — (075 | 043 ] 040 | 0,72
Tam e, - HopoeTeHLeKHi
MaccHn, apxeii (28) . 1.62 — [\ G0 — — | B. B. Csipn-
Adow [103]
Tam e, HIDKHEHE 1npoTte-
posoit (52) . . . . . . 1,56 — 061 [ 039 — — To ke
Tam ke, HIBRHIN [poTe-
po30ii (:um(n'mm.w aMm-
GuH0INTL) (;R) 2.06 — 070 ] 0.33] — — »
ITHP (54) 20 151 | 068 — —
Asna
CCCP,  reocmHKINHAIL-
Hble  PETIOHBI, Ofman
Befopra (30) . . . . . 1.96 100 | 0530 042 | —0.90
CCCP, ¥Ypaa (25) - . . . 1.60 — (085 | 053 — —
Adpura
damajgnan it 0ro-3anmaj-
Hafa Adpura, obman
thﬁnpha (35) - 1N — 089 | 04T | 037 | —0456] [136]. [207]
Toro (22) . 2.0 — (088 | 44| — — [ 156]
O-n Md;ldlaChﬁ]l (2()) 1.41 — 088 | 062 — - [154]. [207]
lesepHas AMepuKa
Kanaja (23) 157 — [081 | 046 — — [251]
JKJIOTHTbI
Cpeanee mo 16 pajionam
(16) ** AR E0AY — 08T | 056 — — TounocTr,
OICHOR
HCeIOCTATOYHA
Cpeamee 1m0 AKJIOrHTAM
n3 KUMOCPIANTORBIX
TPYOOK . 0,90 — 1097 | 107 — — B. A, Liy-
ToInIr [64]
CpejiHee 10 9RJ0THTAM 13
MOTAMOPHIYECKIX  1O-
pox . . 1.7 = L0590 083 — To ke
10:xHan A(bpm\a (’;) 125 |0.086) 0,452} 0.77 | =001 —1 71 [207]
I'neiicnl
Cpeanee 1o 31 permony
semuoro  mapa (31) *** [ 240+ 016] — (045 | 0,19 042 | —0,47
Baaruiicknii mur, obimasn
BuiboOpra (68) . 216 — 083 | 038 0,38 | 1,21
CCCP, Woanckuii 11- Uu(jl) 2,26 — (84 [ 0BT = —
VEpaHHCKHil Kpueradin-
qec K Ma((‘][li(i]) 240 141 | 0AB| — -
P (90) : 255 — [ 4i0% | D4 = —

*% CHOCKH CM. B TanJ,

20,




I podoaseenue maba. 111

Hopoisl, pernoib ol — |S nan . A mu| E uan Heroyuun
(B crofGKax o0beM BBIDOTKN) X, Vo lix 5 v A E uagopmainn
g lg lg

ceoP, IeOCHKINHA b-

HBIC  PermoHnl  aznar-

CKROI wacrn,  obmas

Beifiopra (42) . 3 243 — [ 096 [ 040 013 | —0.37
ccerp, (n(upumn mm-r—

bopma (38) . - 206 — 109|044 — —
Sana;iHa# Acppnuu. n:’)-

uan BerGopra (5h) . . 2,60 — [ 1.05] 040 | 016 | 0.15 [156]
Maspuranns (29) . . . . 1,97 — [ 104053 — — [156]
Jaromen (30) . . . . . . 2,64 — | 094036 | — — [156]
eunen (24) . : 2,40 — 10931039 — —
0-B \!d,m[dump (5 ) . 2,06 — | 0931045 | — -
hanajga (45) . . : 2,30 — | 104045 | — = [251]
lhanana, np(m. h'll(’ﬁ&h’,

00heIHEeHHLIE  TPOOLE

1o rEeiicaM  amgudoi-

topoit gamm (15) . . . 296 — | 027 [(0,09)] — — [180]
To ke, no rHeiicam 1 pa-

nyauTopoil  daman (12) 296 — | 0300 10) — — [180]
Hpuneraaanueckue caau-

bl
CpejaHee mo 40  peruonam

3eMHOro mapa (40) **** | 143+ 0145 — | 0,44 031 | —0.45| —0.73
Baarniickuii mur, obman

saiGopra (65) . . . . . 1,63 — [ 088054 029 | —0.87
IHHP (32) TR 1,54 — | 1121073 — —
CcCcep, reoc HHKJINHAL-

HHI®  PErHOHBI  A3HAT-

CKOIl  vacTii, oOnogas

BuiGOpRa (44) . . . . 1,45 — 0791054 0141 | —1,12
Sanaman Ac]m]mlm n!JLlJ,aH

BEIDOPKA (H7) . 1.57 — | 1,06] 068 | 023 | —1.14 [156]
med,m;m A(})]mlm M

(22) . . . 1,70 — | 1,10 063 [ — — [156]
(z'ue]mw Amcpmm -

mas BeGopra (36) . . 149 — [ 095|064 | — —

FHEE CHOCKY CM. B 1ana, 20,

Pacupepesenne narpusi B KpPUCTALAMYECKHX CJIAHLAX pEBKO OTJH-
JaeTcA 0T ero pacupejeleHus B IHeHcaX: CYIMECTBEeHHO 00Jiee HIIBRUM
CPeAHUM COJCP/RAIICM 1 3aMETI0 MOBEIITEHHBIMH PeTHOHATBHBIMI KOdd-
funuenTamMn BapHauyn ero cojiepsrannit. Buumarensnoe pacemorpenne
KPUBON PACHPe/IeJenns HaTPUA B KPUCTAJIMYECKUX CJIaHIax 3eMioro
Hapa 1o3BOJSLET CY/UTEL, YT0 U3ydeHtast Bul0OpKa JIBYMOJAABHA 11 [PEe/i-
CTaBJgser ('Uﬁ()ii ABe []HH"[I['H[I.EC HOPMa.IbHO pacnpejieJIeHHbie COBORYII-
pnoetn (puc. 17). (TMeuenuad JBYBepPLINHHOCTL He caydaiiHa, o uem
CBMJIETEILCTBYOT  GOJIBIINHCTBO  BLIDOPOR, XapaKTePU3YIONLHX paciipe-
Jeqenue HaTpmHa B KpHCTAaTJIHYeC KX COdatlaXx  pasidTHyibiX [)E[‘II“HUB-

17}
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Pue. 17. ]IByBepumumnocTs KpHBOii
- , pacmpefciIcns  HATPHA B KPHCTAI-
g 4J¢y g8 12 15 20 2% 28 32 Na 0 JHYECKAX  ¢JIaiiax .TII[TU(‘(I‘J(‘]JI)I

ITu BLOOPRU Takike JABYMOJAJABHLI M OZHOTHINIL, HECMOTPA 11 PasHblil
BO3PACT MeTaMopP(U3OBAHHEIX [IMIMCTHX ocaaroB. Cyasa mo  puc. 17,
18, coBorymHoCTH, O0BEIUHANIIME BLIIIEIOYSITHEE KPUCTAJINYECKIe
CHANIBl ¢ HIU3KUM CcOJlepskaiiieM HATPHA, HMEIT MoJy KPHBOIl paciipe-
meacnng, coorsercreyioutyio 0,29—0,87%. Bosmoikno, aTH coBoKym-
HOCTH, BO BCAKOM CIy4ae HEKOTOPbIe M3 HUX paclpemesensr Jorapudmu-
yecki mopMadabio. CoBORYMHoOcTH, 00Be(MIATONLNE KPUCTAJIHYECKITe
CAANIB ¢ BBICOKHM COJEP/RallieM HATPUS, BEPOATHO, HOJIUNHSIOTCSH
HOPMAJABHOMY 3aKOIMY PACIPEASICHUA T UMEIOT MO/Y, COOTBETCTBYIOULY
2%. B 91oll ¢BA3M OTHOCHTENBHO BLICOKHE OTPHIATEILHEIE 3HAYEHUS
IKcIecca pacIpeaeTeHsl cofepsRamnil HaTpus B 0OJBIIMHCTEE BHIGOPOK,
Ope/(CTABIAIIMY KPUCTAUIMIECKUE CJAAIIbL, FABIAKNTCA CIEICTBHEM

ROMITIERCHOTO XapaRTepa paccMaTpuBaeMblX COBORVIHOCTEH, ROTOpLIe
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Puc. 18. Xapakrep Kpupnix
pacrnipefielicuus  HaTpua B
EPHCTALIHYCCKAX  CJaniax
Pa3INUHBIX PErHoOHOB:

I— Baarwitekuit mur, 11 — 3a-

naznan  Adwpmia, 11 Houn- o 08 16 24 32 40 Y& Na 0%
ciad Hapomnan  Pecuyo. i : ! : ! : piT=
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JAMINB YCJAOBHO MOTYT paccMaTpuBarbes Kak nopmadbibie. Takum oOpa-
30M, Cpefu MeTaMOpPYHUIECKUX CIAHILEB JOCTATOTIO UETKO BhIAEJSIOTC S
rpynoel mopoj OefHBIe HATpHeM W OTHOCHTeNbH(O OOTATLIE WM.

OCA/TOYHBIE 110OPO]1bI

(i COBORYNHOCTAMII 0CaZOYHBLIX [IAHHHETHIX HOPO, COACPRALLIIME
0.5—1,0% Na, Mul BHOBL BCTpedaeMcsi IIPH PaCCMOTPeHHI pacipejieie-
HUIA 3TOTO 3IeMeHTa B 0CaJouHEX mopogax (tada. 112). [Ipobaema me-
COOTBETCTBHUA COJeP/aliig HATPHA B 0CAJOYHBIX, MeTaMopduueckux
II MarMaTHYeCKHX LOPOJAX, BOBHHKIIETO B Pe3y.IbTaTe BhIIledAUNBAHISA
HATpHA U3 HeMeTaMOpPPUIOBANNLIX OCATOYNLIX MOPO;T Ha KOHTHHEHTAX,
3aumMaIa yMel Muornx reoxnmurosn. Haubomee oOmerTupioe pemiemnue
aroii mpobaembr Guiito Jano T. Baprom [10], orMeruBmny poab natpua
HOPOBBIX BOJ TEOCHHKIMHAJILHLIX MOPCKUX ocamkoB. Tounnie pacuern,
BLIOIHeHHLe Ha a1oll ocHose M. Xopuom [223], moarsepanin Bo3MosK-
HOCTBD DaNalCcHpoBaHusA HATPUA B FEOXHMHICCKOM IMKIC 3eMHOH KOPLI
(c yuerom Macenl watpus, BeiHecennoil B owean). Ilpu arom M. Xopn
[223, 224] wexopua W3 cACAYIOMMX OHEHOK HOPUCTOCTH OCATOYHLIX [0-
pox, ompejenennnix 110 Oojee wem D00 pazpesaM Mo CKBaKIHAM:

FANHHCTHIC CHAUMME < .« « & w = s « » = = « = 430019
HECTAHMRY - & & « « 5 & 5 & = & 5 « = = = =« $)8%
FEPOOHATEL & & 5 = & =% & = = = & o = = « & _G3%
cpejiiee I ocal0Mnoro 1exga maatgopy .. 25.30%
CPeHee 1M OCAAKOB TCOCIHIKINHALE I . 28.19%
cpejiec  JUIH OKCAHNYCCRUX  MeJariiaeckix
OCAKOB 4 4 v v v v o v s v e o« v oo« . 4819

Onenka DOPHCTOCTI OKCAHNMUECKHX OCAIKOB OCHOBLIBAJACL 1A Lai-
HLIX O cpegueil mopuctoctu rayiokosoausx raun (38,1 %) 1 raoburepu-
HoBoro maa (58,6%).

C measlo cpaBrenns KOHOEHTpaluu coldell B HOPOBLX PacTBopax i
MopcKkoit Boge M. Xoprom 0110 BLIYICIEN0 ¢pejlHee yieabioe COnpoTiBIe-
e mopoBoro pacreopa niz 10 000 namepenuit yaeabHoro conpoTuBICHNA,
HPOBOJHEBITHXCA HA HPOOAX HOPOBMX PACTBOPOB LPH TOCTOSIINON TeMIe-
parype: 70° mo (hapenreiiry (owoao 21° C). llemyuenioe smaueine
(0,24 om/M) orasamoch ouennb OAUBKHM  V/EJABHOMY COIPOTHBICHID
MOPCROI BOJILI mpu Toil ske Temueparype (0,21 om/um). dti gannsie noey-
wuan M. Xopuy ocnonpanmes [ ¢ VikIeHa 00 aHaJor i Me;KITY OeTaBoM
HePBATHOTO HDOPOBOTO PACTBOPA T MOPCKOI BOJIM.

PE3HUE‘- YMEHBbIIEeHHe cojiep:katuna HaTpuda mocae Vo Te s Il{lll(i]il)r[
BOJILL 13 MOPOT MOZKET GuiTh MIJMOCTPUPOBAHO HA MPHMEPE COBPEMCHHLIX
Mopernx ocajgror (tada, 113). E. Foapadepru T'. Appenuye [198], coxpa-
HIB IOPOBLI pacTBOp, onpejieuin B cpeamen 5,30% Na B mejarmueckix
ocagrax Tuxoro oreana. Cpeanas uudpa, HoaIydeHHag DO JATILIM
C. 9ap Barkmaa u L. Puaes [182], kotopsie amagnsupoBaan rayoioko-
BOJHLIE OREANMICCRIEe OCaJlKku Tocjie yaaJdeHus mopoBOoM BOJIL, OKRa3d-
aack pasnoit 1,07% Na jast coannnernx w(0,62% 405 ravnneTo-13BecTRo-
BhiX ocajron. Tarknm ul’:]m:mM, Ipu pacyuere cpejHero cocranBa 0CA/LOMTHOT
obomouKy Jurocdepn, Mo-BHIHMOMY, HeOOXOJIHMO YUHTLIBATL HaTPHIL,

(79)



HaTpnii B ocajlouHbiX Hopojax

Tabawya 112

Ilivpoanl, perioHb = S B ‘.\ E HeTouAns
(B CHONKAX 0OBEM x.19% lg x S ) 1)"“‘ 2:'““ HHPOPMATIITH
BLIGOPEIL) lg Ag | Big
I'aunnerbie ¢Jaanibl
Cpeanee 1o 24 permo-
HaM 3eMHOro mapa
(2" = 0,98 + 0.20 — 051 [ 052001015
IHHP (29) . 1.00 —0A80 ] 04121069 — [ -—
Iaunnb
Cpeaiee 1o 20 perno-
HAM 3eMHOIO 1Iapa
EH Y L e s s s [RAE0ANE = 0,37 |0.44 =
CCCP. Pyceraa niat-
hopua 0,53 — 0.24 | 0,46 - | B. A. Bopobnes
i B €. JRykosa
[32]
CCCP. Cruderast mwi-
e 0,64 — 0.27 | 042 =
CCCP, Ramkas . 0,85 — 019 (022 — To ke
IITHP (24) . . . 0.51 —0,478 | 0,464 0,80
Kanaga (22) . 0,67 0347 043010,73| — | —
Heckn 11 meevanuku
Cpeanee no 20 permo-
HaM  3eMHOI'O mapa
(20} oezx024] — | 054 [0,59] — - | Tounocrs cpe-
HEr0 MeHee
=+ 200
CCCP, Pyecran naat-
dopma L, 0,67 . 027 040 — B. A. Bopoinen
n B. C. Rynosa
[32]
CCCP, Crugerasn mim-
TR o e B e 0.87 — 0,31 [0356] — - -
(CCP, Kapras. 1.38 = 044 | 0,10 = To we
HagecTHsaKN
Cpeance mo 20 perio-
HaM HJeMHOro 1ra pa
20y x> ; (.25 + 0,08 - 0.18 (0,72 = ToqnoeTn ¢pet-
HOr0 MEHee
+ 20%
HHP (30) 0.23 —0.947 | 0566 1,04 ~ To e
oaomurhr
Oomas ra06a1bHA s
perdopRa (168) . . 027 | —0806 | VA28 071043 [ 000

* CHocKH M. B Taf.1.

J.
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Tadauna 113

Hatpuif B coBpeMennbIX OKCANHYCCKHX OCAJKAX

(ICATLKI, PeTHOHR = ' y HeTodHAR
(B CKODKAX OOBeM BbINO}EN) x, Y L 1 Hiho pMATTHIE
lHeaarnueerne.  Tuxun osean (27) (sriawovasn
HOPOBKIL pACTBOP) . . SRR B T G L R ) [ 198]
TeppureHupie, 3a08 ”;l[\li}l Ih'u(‘(‘}'.a.'lu:
R 00¢ ¢ (0 2 [ R 168 | 008 | 035
meeRit (10) -« = « « o ow s om e e om ow o 077 .26 .34

Taéauna 114

Pacnpejgeaenne Hatpisa B ocagodnoii odoaouke auToedepbl Ha KOHTHHEHTAX

OdbeMHAA
Pacnpo- | - Pacnpo-
Gpeanee | Koadpn- m-paulvw pacmpoeT- cﬂ»aue"ﬂ-
COLC - nenT HOCTIL paHeH- HOCTD
TTopojin nue BApMALMM | 3 nrgoey- | HOCTE 3@ Hopoi B %
HATUE, | CORCIBRA- | penpupx | PEMIETOM | or yacest
o i Py HOPI= " agomogsn
g cToeTh, % o
Ocagounnie
IanHneToie eaaHe . . . . . .| 0498 (.52 | 230 A4S
Lapuer . . . . e I 1 04 | SR
Lllecnn 11 lIi’C‘[ﬂHHhII 2 o e e s se| AR 059 204 20,37
Kapfonare . . . . . . . . . .| 020 .72 20,8 19.58
DRANOPUTH . . . . ... .. | BL2%F ] e oup. 08 ()
TMoposLii |m(1nnp S @ 00 » » —
CEeamte « & & 5+ v & w6 oo PGS 0.0ah 100,00 8014
Jhdysnsnbie
BasaiasTil w1aTdhopMeHHBLC 1,87 0,18 5,6
HasaanTit FeOCHIRIITAILITLIC 1,495 012 MA
AT 274 0,20 41 3
Jlanmrn 290 017 038
Ianeanie ndxbunm,l g 260 0,20 21,0
TPAXATEL = = = = = 2 = = = & . 400 021 0.1
WOHOIMTEL = 5 = = & & & & & & 6,16 s (N
Cyeuee 248 0,17 100.0 19,6
Cpeamee T 0ca10MHo  obo-
JOMRI 1A KOHTHHEeHTax . . . | o] 0,18 1000

G NUEeTOM HATPHIT TIOPOUOTO. pacenopb,
== 1o Zaddany D, Crioapra (Horm, 220,

12 Burcas 18U 177



Tadauya 115

Pacnpejpeiaenne HaTpus B «TpaHnTHoiin odoaoure anrocdepnr

| Gpeace | 52098 | pacnpoerya- | Pacbocri-
[Tuponbl mnll;li;("“‘l' RapmamI I ;f]‘;n::ﬂ"_‘ Tepom B % or
HaTpHE. 2% P“.J::l!lli,ih"‘ TEALHBIX ") ”g{:?ncg:;n““
MarMarnueckue
I'pamnTii R 2,70 0,15 63,7
Ipamopgmopyrent . . . . . .o oL 2,74 0.10 215
I\BaAPIEBEIC 1O PUTH . s %9 % 2.60 017 29
MIUPATEE. & & & e sian ol % 5 % '_2,.1. 0,15 1.6
REAGORON |8 & & yos s s i s 2 R 1.80 0.17 9.0
Jyuntor . 0,06 1.53 | 03
IMe putoTTu §oWLE w E g A 0,18 0.64 | :
Cuenure . . . oA n 280 0,18 09
Hedeannosne cre mnTL . L 6,15 0.18 0.t
CREmimee: « = 2i5 3% @ 5 15 & 7 ¢ I 2.63 ‘ 0.14 | 100,0 A
Meramopdnueckue
I'eiickr . A 240 0.19 ) 7
1y i 84.0
I\ prcTadanuee hllt’ [ hllrum 1.43 03l |
WBapunTH 11 HecYAHIIKE 0.34 ).32 70
AMbHSOITITLI S e B E 8 1.85 .28 8.2
KapooHaTh . w @ s s & 6 & & & 0,15 He omup. 0.8
Cpemgree . . . ... ... ... 1 80 0.26 100,0 46.6
Cpearee T8 «rpaHnTHOW»  0D0Jd0Y-
Kit auroediepnl 204 (.20 100.0
CBA3AHHBLIN ¢ HOPOBLIMH - PDACTBOpPaMIL. B npoTuBHOM Caydae 6\..],\[

MOJMYIeHbl 3aBe10MO 3aHH/KEHHbE JAHHEIE, HOCKOIBRY, KaK CIPaBeInBO
aamerna T. Bapr [10], orcyrersue marpmiicogep:iauginy 1mopoBux  pac-
TBOPOB B IpodaX OCaJIOMHBIX TOPO/| MOPCKOTO HPOMCXO e, oTon-
paemblXx n3 obHazkennil, CIegyer paccMaTpluBATL KaK BTOPUNHOE SABJACHIC,
CBABAHIIOC ¢ BO3ICHCTBHEM BEIBETPHBALIMS N (JH3O0BEPXHOCTHBIX METC-
OPHRIX BOJL.

Pacopeneaenite naTpusi B oCafoTHOIl 1 «TpaHUTHOI»  000T0TKAX
aurocdeper npegerasiedo B rtabu. 114 mw 115, Caexyer noIepRHYVTL
UPUOTHRCHIOCTD TOCHCTA JJIA MeTaMo pHHIeCKIX HOPOJL, 00y CA0BACTIHYIO
PEBRUM PasiiniumeM COJCPKANIS HATPUA B IICHCAaX I KPHCTANLINICCKNX
CIAAHITAX I HOJAHBIM OTCYTCTBUEM JOCTOBCPHLIX JIAHANIX 00 OTHOCHTENRIOIT
PACTPOCTPANCHHOCTH  ATUX TJIABHBIX THLOB MeTaMopdHueckiux nopot
B autochepe . B oeBasn ¢ oTeyTeTBHeM CVIIecTBeHIOTO PasImiusg B pac-

Y Modewem ¢ mata. 114 npowsseden mr OCHOGE [CA0EHO20 COOMHOWPEHIUA e
EPUCMAaaruneckii caaney, pasrozo Iz .. Ponoe w A. A. Hpoweacruil {100]
@ OOHOM Cayude das «2panumioi» ona.mw.u e J'HLIhJJ.’HI’H omuowenue 4,2 1 1 (mada. J)
a & dpyeom cayyae (0aa napanopod wumoes) omuotwenve (0,95 11 (maba. 4), ne ymou-
HAA wemounuka npunsmmne yudp.

178



NpeledeHn HATPUA B TPAaniTax i TPAHOIHOPUTAX €10 ¢ PeIHee colepika-
e B MarMaTHYeckHX NOpojiax maaTGOPMEHHBIX 11 FeOCHHKIMIATbHBIX
obaacTeli TWPaRTHYECKH Tak:ke e pa3iauvyaeTcs.

8. RAJIHN

Raauniit — tuowunpiit guroduinupil  mopojgoodpasyiomuii  saement,
[IPOCPECCIBHO KOHUEHTPUPVIOMIHIICH MO Mepe HBOJIONHI 3eMHOH Kop
BO BHemMX o0odoukax anrocdepn. O61amas MakCHMAJALHLIM I8 110 po-
AO0OPA3YIONIX KATHOHOB padMepoM HOHA, KaJIuil 1e sABIAeTCs dHepre-
THYECKH GREJATETLHLM DAeMeNToM Uil TPABHTALMONILIX VCJAOBWIL T1y-
O aurocdepn u Mantnl 3eman. Bepostmo, B cniay cBoell BRICOKOI
MUTPAIHONHOT ¢n0coOHOCTIE KATHOIK  KaJWA HEOpephLiBHO  BHHOCATCH
13 MAHTHI B COCTARE BBIILIABOK H HOBEIIIBHLIX PACTBOPOB, HARAMLIHBAACH
B (UPAaHUTHOM) ¢Jioe JnTocdepsl, PaBUTAIMOHEBIC VCIOBIS KOTOPOIO
OJIarompuATHBL JTA KOHICHTPATINT KPYINILIX ATOMOBR,

MAMATHYECKHUE ITOPOJIBI

Cpean MarMaTuueckiuX [opojl JAVHUTE  BLUIEASIOTCH MUHUMAILHEIM
CcpeHM cogepyiatedM Radus (tada. 116). Ojunako BucokRil BaprHanimon-
Bl KODPUIIUEHT PACLPEJCTCHIA KaAWsa B JYIUTAX, 11POsBIAOLLIHTCHA
Kak B raodaapHoM Macuitade, Tak U B TPEJICIAX OTIEIBHEIX PerHOHOR,
CTABUT 10| COMHEHHEC MePBUYHEI XaparTep o o0HOTO PacHpe/leIe s,
C 3T0ll TOMKHM 3pEHHA JAYIHNTH MOTYT PACCMATPHBATLCH Rak O0CTATOYHLIC
rAyOHHHBIE BBRITIIABKE U3 MAlTHH, B 3HAYHTENbHON CTCHCHH TOTePIBIIHe
HLEJI0YH B HPOIecce BhIILIaBIen s 1.

K comamenno, radectBo qocTyunHoll nmHGOPMAIMN  HE 1103BOJSET
OTHOCHUTHLCH ¢ LOJHLIM ,'I'UH(‘])IIPM K CTATUCTINYCCROMY UrHl('HUHEIIIHIO pas-
TUURA MEETY CPELHUMU COMCPMRAHIAME RAJMUA B IYHUTAX W 1EPULOTH-
TAX JIPeBHUX TIaTGOPM 1 MOJOILIX (AZBNAUCKHX) 0porenos (00JbIINI-
CTBO OTNPeICTCHNI Kaand B miaTtGopMeHielX IVHITAX 3aHMCTBOBaNO
13 crapux anmaanzon). Ojuaro BepoATHRII XapakTep noJo0HOIO padiin-
ung, obcy:aBinuiica panee Opu OMHCAHUN PACTPCILETCTINA HATPHS,
JOTRen GLITB HPpHHAT BO BHHManue.

MakcuMadbupim  oforalgermes Kajuem B TPYIIE V.IbTPROCHOBHLIX
Hnopoj oranganTes kumbepantsl — vHanboace TayOUHHBIE W3 M3BECTHBIX
BRIILIABK M ManTHiHOro BemecrBa. Harkomnenne raana B RumbepiuToBLX
BLIILTABRAX TOMePRUBACT OTMEUeIHY BbIIIe TEeHICHIITI0 K MHTpalliu
d/eMeATa 13 TAYOOKNX VUACTKOB MAHTHI B ODPUIOBEPXTOCTHLIC 000T0UKN
Jnrocdepn.

PilﬁGIJOIU_(hI OTINYAIOTCS  JIOBOJLHO  BLJIEPERAHULIM - cOJICPyRATHEM
raang  (taba. 117) 1 oThocnTeldbllo HE3HAMHTEIBHBIMI  KOJeOAHIAMI
rosdduinenta BapHALNN  €ro  cojgepiRanuil B PAasdHuUHBIX  PerHoHax
(0,44—0.93; cpeuee 0,62). Caeayer oTMeTUTH, uTo CyHIECTBEHTIOT0

2 Ipu anaause Goabwoil oeaudunn ducnepcun pacnpedeaenus kaaug caedyem
uvemnv & nnr'ly Hc’r_k:r'm_fz.r.'ro*lH_r,t.'u HOYHOCT b anpech'.furuu KaAUf, 0coGeHN0 8 cmapwy.r,
ANAANZAL . @ MARKCE BOIMONCHN 0 POTL SEACHUTE CepReniu iy ui.

]2* |7”



TaGauua 116
Kaanii B yabTpaoCHoBHBIX Hopnaax

Iopoael, peruotb = — = i 7 A nan| E nam HeTounnk
(B crhoOKax 06BemM BpiGopru) | % "o Lir x ng ' A—\]g Elg uHbBOpMATIHN
JyHnThi

Cpennee mo 25 peruoHam
aeMHOro  mapa  (25) * | 0,014 —2.237 | 0587 | L.10 | 018 | —0,66] TouHoeTs
OIleHOK HelocTa-

TOYHA
CCCP, ¥pax (24) . . . .|0,030] —1,8181 0,593 | 112 | — —
CCCP, 1wr (‘Il(npn (25) | 0,019 # 0.056 (300)] 248 | 485 | [. B. Tlunye
79
IepngoTnThi [l
CpeaHee 10 34 pernoHam
seMEOr0  mmapa (34) ** [0.05 | —1.678| 0624 | 1.20 | 0.22 | —1.50 TogHOCThH
OHEHOR
He10C TATOUHA

CCCP, wr Cubunpu, [dpu-
ayprnTe (32) . . . 0.01 ? 0.05 |[(b.om — — I'. B. linnye
[79] (pacnpeje-
JIeHHe, BepPOAT-
HO, OTJIHYHO
0T HOPMAJIBHOT

3akR0ia)

TInpoKcennThI
Cpeaee mo 35 perioHamM

geMuoro mapa  (35) *¥¥* 10,23 | —0.730 [ 0,317 [ 051 | 0.04 | —1.13
Espoma, ofman nmﬁnplca

(24) ., .. - |09 | —0.889 | 0374 | 062 | — -
CCCP, 3pa1 ("U) 010 [ —0979 [ 0.230 [ 036 | — e
Adpura, obman BM(O]JI\A

(B2) % & 022 1 —0.8211 0383 | 063 | 0.63 | —0,79
Cesepuan AM(‘}]III\A. 06-

masa BeOOpra (21) . . 1022 [ —0770 | 0346 | 057 | — —
KumoepanTel

Cpeanee 1o 16 pni'mHaM

(1G) e - 106 | — 057 |0ss| — | —
10xuas Ali)puha (.18) 1.20 [ —0.051 | 0.361 | 059 |—0,47| —0.20

To ke, nepecyer Ha uzv
AKHI KAMOCpPAUT €
0.5% Boam . . . . . .[137 |—=0.012] 0361|059 — =

Iukpnrnb
Cpennee mo [2 pailoHaMm
(enEmess s 0T || 01983 0514 | BER] — -

* CHOcEy eM. praba. 19, JIonoaHuTe b0 BREIDYCHL Jlagdsle Mo Pyeckollt maardopme |
Orocaasuu, Anraun, Hoppernu, Typouu, Aoowmn, Aggacke, Upenaangan, Tlauya, Aurapiraie.

*% CHOCEY oM. B Tada. 19. JLoNoaHHTCeILHO  BEIAYCHB JaHHbie Lo ABCTpaanu, [pe-
e,  lOrocaapnn, Kamwatke, IlpuMopsio, CudHperoit naardopme, Ownoff Podeasnn, Mek-
cure, Hopoil 3enaninn, octpoBaM MuEANICEOro 1 TAXOro oKeaHOB,

OCTaJIBHBIe CHOCKM ¢M. B Tabu., 19.
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Raanii B raégépo

Tabauwya 117

[Topoasl, persoHb = — S ouiau A4 nan | E wan Hertounnk
(1 CKODEAX ODBEM BBIGO[IKN) x, 7 by x Fi].g \ ‘J‘Wg Elg nudopmaunu
|
Cpeanee 1o 45 perinoHam
seMnoro mapa (45)* . . [ 075 | —0173 | 0.194 (030 002 | 033
Espona
LBaatmiickmil  mur,  obmas
puifopra (44) 5 s 065 | —0.334] 0373 (0,62 —022] 03
Munanaann (37) . 0,70 | —0.314 | 0.381 [0.63| — —- [241].
[241a]
TIIIP( B} 0.43 | 0,553 | 0,429 (0,73 -
I'JIP "4) ; 1,00 —0.146 | 0368061 — =
Espoua, 3311‘1,1]1:151 " JJ,PuT—
pasbHas, 00oHEa  BLIHOPKA
(40 . . . . . ... oo 075 —0.252 0.365 [ 0.60 | —046] —0,16
CCCP, Hhamrkaz un Janab-
rasne (20) . 0,83 [ —LA6T | 0505 0.51 —
Azus
CCCP, ICOCTTHRIMHIAJILHBIE
Permonn ., oﬁmaﬂ BLIHOPEA )
(58) . . o 0.78 | —0.233 | 0366|060 054 [ —0.64
CCCP, }p:n (Sh 037 | —0,577 | 0372061 — =
CCCP, Aarait (23) . 054 | ~-0407 | 0362009 —
Adpuka
10Han Adpuka, Oymsednb-
cKuil Komnaekce (59) 041 [ —0.577 | 0366 |0.60| — — [207]
(O-p Majarackap (35) . 0. 0.265 | 0373062 — = [154]. [238].
[207]
(-sa  UWnauiickoro, Tnxoro
I ATIAHTHYCCROTO  OKea-
non (10) . 0,60 —0338| 0338|055 — —
CepepHan AmMepnka
CIIA, o6masa suhopra (69) | 0.91 | —0.212] 0.405)0,68 0.50] —0.12
CIIA, Hosaa Anrrmmm n An-
majaun (25) . . ; 0,70 —0316 | 0,457 10,79 — =
CIIA, MunnecoTa (.’.’i) : 100 — 0167 05191093 —
CINA, Kaxndopmis ( ) 041 —0.062] 03941066 —
Iianazna (37) - 068 0231 | 0274 (0,44 — — [251]
Ranana. dunmmnlm ()8) 0,71 0067 | 0.254 [ 0,40 =
TﬂM sRe . ﬂ]l(lll'l'(lﬂll']tlﬂhl[’
radtpo (36) 0,59 Qo1 [hgnil — =

* CHOCKY ¢M. B Tafia. 20.
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Kaawnii 8 0azanbrax

TaGauya 118

Topomer, permotb

e LR = Tin N ki v Ain.-'m E nan llr“:_'ml[}nn
BHOODKH) o " Slg “lg Big | THlopMais
Bee GazaapTorLie NOPOAL
(1998) .o o o e e e 0.90 —0.478 | 0.336] V.55 | —0.69{—0.08 [249]
(OUHIBITHORBBIC  TOJCHTORLIE
DazanbTe (230) - 056 | —0.310]0.318] 0,51 | —0 89]—0,29 [249]
OanBIIoOBEIe  HCJIOYHLIe
BazaanTer (288) - . 090 [ —0.040 [ 0294 0AT | —0,901 068 [249]
IL1aTdopmennpie Dazainb-
Thi
Cpeayee mo 23 naardop-
MEHHLIM |Il‘|'|.|1‘l]lﬂM 3e M-
HOTO mrapd (20 * . . L0722+ 0.00 (23 1 g2l 0300050
CCCP, Tpamnb 11 Hazab-
T Cobrpekoil  IwaT-
hopmbt (209) . . . 0.1 0,281 | 0.245] 0.39 | —0.50[ 0.72
Whans (€0y . . . . . . . 0.65 0,292]0.321{ 052 — =
skmaa 1 Boctounas
Adpura, obmas pLGop-
B (85)= < 5 5 2 v 7. 045 — 0,235 [ 0.222] 033 | —0,000 0,80 | [207]. [181]
Jamazamans Adprwa, Maan
u Manpwranmsa (31) . . 0.73 —0A84 | 01771 027 — — [ 156]
O- Mazarackap (39) 0.70 —0.208 | 0,234/ 037 — — | [154], [207]
BasaibThl reOCHHRI-
HAIBHBIX PCrIHONOR
Cpespee 1o 20 TeociH-
KAMHAIBHBIM - PEFHOTAM
seMHoro  mapa  (30) ** (081 =012 - 034 | 042 046 | 064
CCCP, KpmM, HKasraa, -
Jarasrazne (33) 0,64 —0.328 | 0380/ 0,62 | — —
ILHP (69) % iy, @ 0,87 - 051 1053) 021 | 01,79
CCCP,  Vpaa, madasst
(31) - G R L 0.64 —0.286(0.3211 0,52 — —
L azaapTer A HE3TOROLE
tdopmaminin (355) - 0.83 — 045 | 054 — B. A, Liy-
ToanH (3]
Bazalbihl KOHTHHCHIAIDL-
HOIT  OJHMBHH-0A34bT0-
Boii  dopyanum - (276) 1.09 046 0421 — — To e
OrxeaHnyeerne 0a3a1LThI
Cpenee o 34 ocrponam
Tuxoro, Hujuiickoro
ATIAHTIHYCCKOIO  OReA-
HOB (34) 080 0,34 1042} 047 | 0.79
Tl’l![[-‘HT(}[H;N" l’]r’l!}il.‘[h'{'hl.
Papaiickue  o-pa (104) (.31 0468 | 0477041 — =5
*CHOCKH eM. B Tadgn. 21
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H podoayeenue maba. 118

3 S I E
LIO{OIBL, PeTIOHE = TR nan opA A gy HeTounng
(B CEOGKEAX OfGBCM BRIGOKH) X; Yo Lo x S ' 4, B HHGOPMATIN
Plg g Ig
|
leacannre (evimeaoy-
HLE)  OIUBAHOBLIC Di-
3aJIbThI. I"apaiicrne
O=9a (3501 & o s 0.70 = 029042 — ==
0-8 PewnnoH (26) . . . 0.81 0,231030| — —
ToaenToBne fHazadeThi
ORCaHHueCKOll  opma-
it 6 B4 s (1) IS e 0,25 012048 — — | B. A. hy-
ToanH [63]
Hleaouunie  oIMBHHOBLIC
HasaiLTe OReaec KOl
dopmauum (118) . . . . 0.498 = 0.37 | 038 — : To e
Jluo  AtaaETnueckoro 1
Tuxoro  oxeanon (48) 022 — 0121055 -

pasiMuMg B cOACPRAlHKM RaJUA Meky radopougaMmit B opejeaax jpes-
nnx maatgopm m Gosiee MOTOJLIX TEOCHHERINHAIBHBIX PETHOIOB He OTME-
yaercA. OgHako B fganasneiinem 1ojiesno mposectn Goaee crpornit ordop
JaHHLIX ¢ MCOOJb30BAHUEM ollelior afcodITHOT0 BO3pacTa, B HacTodAlee
BpeMa aTo ¢jenarsh sarpyguurtenpio. Hawudosee nmuskoe comepanie
ramma (L14%) yeranosaeno s rabopo kommierca Cruasorep (Monrama,
CIIIA), orHOCsmerocs k mamboaee ApeBHuM kommiaercam Cesepioil Aye-
puku [229]. B peruogannpiioM miane oTHOCHTENBLHO oOefuelni hajinem
ra6ipo ¥pama u [0mnoit Afpurn, csaszanupie ¢ pazioMamu riaybokoro
zanoskenna. Huskne comepskanmg Kamig cBoiicTBEHHBL Tak:e radopo-
niaM 3amajgnoit Adppurm, I'pemmaminn, Kaandopmmi B 1o ke Bpems
Macch u Kcenoiutel Tadbpo cpegd 0asalbToBbIX TOPO/, W3BECTHBIC Ha
ocrposax Tuxoro, Mnpuiickoro @ Araantiuecsoro oreanons [154. 213,
246 u ap.], mo colepaanH) RaTHA CYHLECTBEHHO ¢ BhUIEIHIOTCH 113
00mero psga, XOTH JAHHBIX JUISH OKOHUATEABLHOTO CVilAeHusl (yuiThiBis
BHAUNTEABHLT pazbpoc cojep:kannil) moka HeZoCTaTouHo. Analusn
GeantX wamuem radopo (0,35 ~0,42%) ¢ oTieTBHEX OCTPOBOB ATiJan-
mnkn (Rapapekne o-pa) u Hunmickoro okeana (Wepryaem, Koyopenne
0-Ba) MO3BOJAIOT CYAUTL o pactpocrpanewnu radipo, olepuenuoro
HIeTOYaMH, TAaKKe B IPeeJaXx O0KeaHNYeckol KoOpbI.

Cpennne cojiep:iaiifd Kalimg B ILIATGOPMEHHBIX 11 Te0CHHRTHHA I h-
HeIN Oasagbrax cyuiectsenio e pasanuaiorces (rata. 118). He wadmio-
faercs TAKKRe PAsMudI MesLY Pacpe/lesenieM Kalid B KOHTHHeHTa 1b-
netx Gasaaprax n Gasaaprax ocrposos Tuxoro, Hmgmiieroro m Armaan-
THYECKOTO okeanoB (B memoM). B 1o ke spems Togedtonpie Gazadbrhbl
Pasailcknx  ocrpoBos 1 ocobempo Oazaabrnt  Cpejiie-ATaanTHiecroro
Xpedra oTIHYAITeH Pe3KO  OHIGKCHIBIM cOJep;RaHneM KaJuf, [1pe/i-
CTARIMAN ¢ Oroil Touku apenus oGocobaeninyio rpyomy 0a3axbToBX
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1o poct, T'P('J(’.,‘IHE'HHYIO RdJTHECM. BHMQ'I‘IIM, YTO ('(]}lep}lu'illllll‘ RaJUA B rapaii-
CRIIX TOJEHTOBBIX 0a3abTaX KOPPECHOHIHPYETCsl ¢ CoAepsiaiieM aTtora
aaeMenTa B OegHBLIX Raauem rablpoujax Taknx cuenuduuecknx peruo-
HoB, kak ¥Ypax, lO:ruan Adpura, Hamudopuus, a cpeiiee cojepsraHme
Kadia B okeammdecknx Oazaaprax Cpejine-ATiaalTHgeckoro xpedTta
(0,22%) aHaJIOTAYIIO eT0 CPeIHeMY COJePs;kalluio B MIPOKCeHUTAX W ITHE-
pUTax (HOAOOHLIM jke MUAKUM COJeP/RaHmeM RaJIifa oTamgaorces Tabipo
Crasprapacxoit unrpyaun B Upenaamgnu). Ormeuennas ocodemio ¢rh
0a3aTLTOB CPEITHIIX XpedTOB OKeaHNUeCKOTO JHA MOEET CBILIETEN b
CTBOBaTH 00 OTCYTCTBHH HAKOILIEHUS Kajus TpH BhllLIaBienun Hasaib-
TOB 11l OTHOCHTEABHO HeOOBLION riy0uie nu3 MauTui, Mmo/eTHIaomell
oReanuyecky®o ropy. Cyias wo Tomy, 9ro mnrpysuu raddpo, momodunie
Crasprapjickoii. He ABIAITCA CKOJIBKO-HHOYAB MHPOKO PACTIPOCTpa-
HeHHBIMI; aHAJOTHYIHEe VCJAOBHA B IpeeqaXx KOHTHHEHTAJNbUOH Kopol,
HO-BIINMOMY, JjoeTaroqno pegsu. Tarum obpasoM, 10 cOLEPFKAHUIO
Kist GABATBTOBLIC MOPOJLE BEMIT0I KOPbl PasfuBalOTCH HA TPU TPVIIIG
(rada. 119).

Tabauya 119
I'pynnbl 6a3a1bTOBBIX HOPOX B 3ABICHMOCTH OT COXCPRAHNA Kaaus

I'pymma ITopo/is X, % ¥
I [aGfpo KOHTHHCHTAJLHOE (Hea permonon, Oe1-

HBIX Kajiem) . . . W IE A S DR R AN A 0,83 .32
Basaapt 11J u'r@opmvmn.m e e G 0,72 0,32
BasalbT reOCHHRIMIMAJABHBIT . . . . 0,81 042
Oreanmueckiil MeI0THNIT 0! THBIHOBEIE (asaanT (.80 0,42

\
IT ['a60po KOHTHHCHTAALHOEL, OTHOCHTeJILHO Oefl-

Hoe raameMm (¥ pana, WOmaasn Agpnra, Kami-

POPHAA B AV:) o m ow = woa @ 3 & & & 8 & MB7-—043 0.61
laGfpo oreanrgeckoe (Lepryiaen. Kosmopekne,

Ranaperite o-Ba) . . . . . . . . . . . . .| U32—0.38 055
Bazaapt toaentonwii, Papaiickue o-pa . . . . 0.51 041

11 bBazanpr cpenHENX  XpedTonr  okeaHnuee KOro

JiHa o o] T T N . 022 0,55
I'aG6po KOHTITHEHTA ALIOC, ODCITHCHIBIC KA e

(Crasprapa: Crimaasatep o oap.) . . . . . .| 0.14—0,25 0,00

Pacopepenenne Raans B 0a3adbTOBLIN TOPOJAAX LPAKTHYECKI He
UMEET CKOJBRO-HUOYIb CYIECTBEHHOI aHaJormm ¢ paclpejledeHien
narpusa. B To e BpeMAs pasjeneinine 0CHOBHBIX ITOPOJ IO COJEPARAHTNI0
KaJHH OMeHb CXOH0 ¢ ONIMCAHHLIM BLINIe JUISA Marius, XoTs B caydace
MarHi#a OHO ]'[]J(PHB.'H"[HI Dogee geTio.
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HBa raaBupx gakropa MOyt B Toil WM HHOII Mepe PeryiampoBaTh
pacupejenenne Kaiusg B 0asaibToBhIX BuliLiaskax: 1) Oepmble Ragmesm
OCHOBHBIE TOPO/bl BLINIABIAKTCA 13 YYACTHOB MauTHil, oGeIHeHHbIX
ITHM DIAEMEHnTOM; 2) cojep/RaHHe Kaldus B BHIIABRAX pEryianpyercs
rAYOHITOH  BLITLTABJICTHAL

B upuposie, no-siuuMoMy, J1elcTBYeT KOMOHHALNA YKa3aHHBX (ak-
Topos. Bo BearoMm cayuae, mepaBmoMepmnocTh pacnpegeqeHus KaInms R
H(‘p.\ll('fl MamTH  [IpecTaBasieTcsl BechMa B(‘])OHTH(thL

Hutepecnas 3aKOHOMEPHOCTHL B paclpeieNedHil Kajgasg IPOoCieri=
Baetca B cpegHux addyauBHLIX nopojax (amgesnrtax). [Ipm Beckbma ne-
3MAYATEILHBIX PA3INUYHAX € OTOH TOUKN 3PEHHA MeRY KOHTHHEHTAh-
HBIMIT AHIE3UTAMHE 1 aHgesutaMu octpoBos Tuxoro n Muamitckoro okea-
o (taba. 120) nocratouno YeTKo BhEIAETCH HPOBUHIHA OCTPOBHBIX
Ayr Tuxookeannckoro KoJdplia, 0XBATHIBAILIAS COOTBETCTBYION[ME TERTO-
HUYeckne nosica Aznn u AMEPHEN, B HPEIeidaX KOTOPBIX AHIe3NThH
cymecTsenno ooejnenn kaauem. WWoaroil ace rpynoe OegHbBIX Kajaunem
AaHJEANTOB HPHHALIE;RAT anjiedutosuie cepun llentpaasmoit Amepmin
n Maamx Auntmiabernx ocrpoBoB. Takmm o6pazoM, KOHTHHEHTAIbHBIE
QHIE3UThl W AHAE3UTH OCTPOBHBLIX JIVT, BCPOATHO, HMEJIW pa3idUUHLIE
MO COMeP/Raliio Kaauf HCTOYHMKH BLILTaBJIeNNA,

Pernonaasumii koaddument sapuamnn cojgep:Raunii KajJiua B anjie-
autax woaehaeres or 0,20 1o 047 (B epepmem 0,33). B marpyausunx
aHANOrax amjeauToB (JIMOPHTAX M KBApPUEBLIN JMOPHTAX) cpPegHuii pe-
THOHAJABHLI KodpduIMenT Bapuaiun nossiaeres jto 0,43 (npn Rode-
banuax ot (.34 go 0.07). Huopurn no cojepssanuio Kaaug Oau3Ku
AHJIEBUTAM OCTPOBHBIX JIYF, B TO BPEMH KaK KBapIleBble AHOPUTHI ¢ HTOI
TOYKM 3pennd B OOJLITel cTemenu ABIAIOTCH aHATOTAMI ROTMTHHeHTAT b-
nwx  amgesuros (rada. 121).

Ipanoanopuru B ornomwennn kaausg ne o0HAPYKRIBAIT KARKIX-T100
YeTKUX Pasjuuuii B 3aBUCHMOCTH 0T TEOJNOTHYECKOTO INOJOREHus pe-
ruoHa (taba. 122). Jrum orandawores onu o1 ¢Boux dQQY3UBHLIX aHa-
JOTOB — AANHTOB, 118 KOTOPHX (KAR M U AHIe3WTOB) JA0CTATOUHO
9eTKO BRJICTAIOTCA OegHble KajaueM NpoBUHINN THX00KEAaHCKOTo BYIKa-
mgeckoro nosca (Wamwarra, [pumopne, Hoouus, Huzoueans) u Maamx
ANTHIBLCKHX OCTPOBOB.

,H_:l}l TPAaHUATOB HAXOJIUM  He3HAUMHTCILHOEC, XNOTH 1 CTATHCTHYECKU
3HAYIMOe, 000rallelie KaJIHeM TpPaHduToM 0B IpeBHIX miaTdopy mo
cpPaBHEHNIO ¢ TpaHuTami Gojee MOJ0/IbX TFeoCHHKINHATLHBX PerioHoB
(tadm. 123), cBHAETeILCTBYIOUIE O HECKOJBKO 00Jee HMHTEeHCHBHOM
BRIHOCE KA W3 Mantiun B jJoxemOpuu. B To ke Bpems cpemm reocui-
KJAHHAJBHLIX Pernonos HabaioaoTes OTJebHbe KPVIHLE CTPYRTVPHbIe
exuuuib (Hanpumep, Tuxookeanckuil Merasorenyeckuil nosce), B npe-
JeJdJax KOTOPBHIX IHHPORKO PAa3BUTLI (I!'-l()l‘il].llt‘l[lll:l(‘ Ka lueM I'PpaHUuTBI, IMpPdRk-
THUECKH IO COAEP:Ranii0 Kajus He OTJIHYNMbe OT TPAHNTOB IPeBHIIN
mrargopm. Addyvausrrie anagory rpauntos (rada. 124), sa uckarouennem
OTJJABHRX PECHOTIOR, TI0 XAPARTePY pACHpe/leTe A Kaiand, B o0IeM,
HE OTJINYAKTCH OT II.'I:"{T(IH)[I.\I(‘I!IHJIX TpanuToB.
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Tabauya 120
Raanii 8 anpeanrax

IToponsl, pernoner = - S A E
(1 CHOGKAX OTBEM DROD|NM) x. % by nin v uam |
Sig Alg Elg

Cpeamee 1m0 54 permioaM  30M-

woro mrapa (54)** . . . . .| 180015 - 0,55 031 | 0,12 | —048
Erpona
Enpona, llenrpaasnas 1 3a-
na;mas, ofmas sufopra (36) Wi - .68 038 | 002 | —0,39
CCCP, Hapkaz ¥ 3arankadbt
WY - s ¢ v ¥ i 93 am e 2,20 ~ |05t | 023 — | —
Aznsn

CCCP, reocumriInmua; ibHele pe-
IHOHBI A3UATCKON YacTil, 00-

niast BHIGOPKA (43) . . . . - 2,00 = 0,59 0,30 | 0,05 [—0,67
CCCP, Kasaxcrau (31) . . . . 233 — 080 0.34 - _
THX0OKCAHCKHN BYJIRAHMYCC KT

nosic, ofmasa  mwmbopra (57) 1,34 0083 0202 | 032 | 0,09 | —067
Anonma (36) . . . . . . . . . 0.84 —O0463 [0,281 | 045 | 030 | 055
Wuzoneanta (20) . . . . . . . 1.49 — 0,59 0,40 — —

Cesepuas AMepiga

CIIA, obmas subopua (0H) . . 1.80 0241 o196 | 030 | 0,09 | —0.85
CIIIA, Craamersie rops  (28) 237 — 0,79 0,33 | 0.22 | —0,54
CIITA, Hesaja (20) PR | 1.08 — 0,92 047 - -
CIIA., Kamipopmusn (48) 1.34 ol o201 020 —=

IlenTpaabhas AMepura

Odman swmbopra (21) . . . . . 1.09 —0,035 0,184 | 0,28 — =

O-p Mapruaura (32) . . . . . 090 == 023 (0,25 = ==
AreTpasun

Hopan 3emampmma (20 . . . . 1.65 — 0,63 0.38 = —

Oreannueckne paiionn

Octpopa Tuxoro w Hautickoro
OEEAROB (22) . . oo e o .87 — 0,67 0,36 =

®% QHOCKY CM. B Tadia. 22,
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Tabauna 121

Raanii o gnopnrax 11 KBapHEBLIX JHOPITAX

TIOPOTR, PeTHOHbB = e~ s A E Hetounis
(B m:m’:linx uﬁ'i;:’m BRG0PI x, % lox nim f HJIH H1H umlmlpm;.mm
Sig Al Elg
J11opnTh
Cpegree o 41 permony
aemHoro mapa (41) * . [1402 0,10 — [0.50 [036 [ 0,30 |—0,21
Espona
Ougananua (21) . . . . 192 — | 0.67 |0.35 - — |[241], [241a]
Eppona, 3anagmas wn
Llenrpaapnan,  ofmasn
eufopra (31) . . . . 1.6 = 0,70 1042 | 0,55 | 051
Azun
CCCP, reocHHEK.IMHAJL-
HEIC PernoHb, OO0mas
BHbOpKA (50) . . . . 1,56 - 071 1045 | 002 |—077
CECP, ¥pa= (22) .. - » 0,93 —0,119] 0,302 0,49 -_— —
CCCP, Boctouynoe 3abaii- .
REIBE [(2T) o o o m v s 1.82 — 1077 | 042 = 10. H. Cno-
muop uiP. K.
Pomamona
CepepHas Amepnga
CIIA, obmasn subopra :
G0 ¢ cs s [ 84 -~ 066 |0.36 |—0.06 | 0,71
Kpapuessie ginopnrol
i TOHAINTHI
Cpepnee 1o 30 pernoHam
3eMHOTO 1mapa (30) ** [ 63+ 0,17 0.47 | 0.29 |—048 |- 0.69
CCCP, Rasras (26) . . 1 98 0,260 | 0.164] 0.37 = AL M. Jlesinn
nA. A.Cnr-
HIH [-’u‘ﬂ
CCCP.  reocHHEINHAIhL-
HBIC PervoHel, o6mas
Bubopka (43) . . . . [.63 — 072 044 |—0,02 |—0.007
CCCP, Vpaxn (27) . . . 1.34 — |0.68 |0.51 — =
Ounagmaua (23) . . . . 1.91 — 0,66 |0,35 —

* CHOCKY cM. B Tabn. 22. : -
**% CHOCKY cm, B Tabha. 23, JIOMOJHMTENIBHO BHIUEHbl AAHHBIC 110 KRamuarke, opadee,
Bepxuelt BoabsTe, Hosolt Auraun (CIITA) u AHTapKTHEE,
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TaGauya 122

Kaanii 8 rpanopnopunrax

IIOPOMIBI, PETHOHbI ~ g A 1 Herounng
(B CKOOKAX OOBEM BbIDOPEH) x, T £ v % L uHGOpM g

Cpeanee 1o 36 permoHam

AeMHOTO mapa (36)* . .| 25220149 | 058 | 023 |--0.09] 0,22
Espona

QOooaanana (35) . . . . . 2,27 081 | 036 = —
Azna

CCCP. TeOCHHKITHA 1 LHBIC
PerIOHBL, ODIIAs BHIGOPRA

(62) . BE 2,80 .86 031 [—0.16 [—0.59
CCCP, Vpaﬂ (91) = ..‘,"’Il.), 1.00 | 041 = =
CCCP, CpenHas Az (i‘i) 3.21 064 | 0,20 - -
CCCP, 3abdatiraave (bG) . . 2,96 0,69 | 023 - —

Adpura

danagnas Adpura. odmas

subopra (35) . . . . . . 212 0,73 | 0,35 — - - [156]
O- Manarackap (20) . . . 270 0,62 | 0,23 — — | [154]. [207]

CepepHaa AMepika

CIIIA, obmas seibopra (37) 2058 092 | 036 | 047 | 0.72
CHIA, Apusoma (23) . . . . 277 102 [ 037 | — [283]
CIIA, Kammdoprua (40) . . 2122 068 | 0,31 = =
Lamaza (31) . . . . . . . 248 106G | 043 - 251]

* CHOCKY ©M. B tand. 23. JIomoaHWTCIbLHO BHIWOUCHB! gannple mo Cudupcioii wardopsme,
fOrocnasnu, Utaauu, Wpany, Typouin, KHP.

s pacmpenedenisi KaJus B KUCIBIX IOPOAAX BECLMa XapakTepHo
ciaboe mposBIeHIe KOPPEeJAIHOHILIX CBA3C RaMUg ¢ JPYrUMI IO PO0-
oOpasyiomuMu aaeMentamu. Tak, B rpynme rpanuTtou/ 0B, BRIWOTAHILE
I PAHOIIOPATHI, aJTAMEJJIUTE, HOPMAJIbILIE TPAHUTBL, AJIbONT-MUKPOKIN-
HOBLIE JTEHKOKPATOBbIC TPAHHTLI, ALOLPAHUTH W QJXACKUTH, M3 27 Bod-
MOYKHBIX KOPPEIANNOHHBIX CBA3EI Kallld ¢ JIPYTHMH HEeTPOTeHHLIMI
aaementamn 21 esaazp we cymiecrrenia. B tada. 125 mpusegensl mapHbie
RO uUIHeHTH KOPPeasiuonioil cBA3N KaJusg M JIH cpaBHenud Hat-
PHA, RaJIBIHSA, MATCHUA 11 (Ledes3a ¢ INPOY4HMIl ToPo 1000 pasy 0IHME DI1e-
MEHTAMIT, PpacCYluTAHHbBIE 13 Blnlr_‘l[)l)()!{, lee,Cl('TaB.'IFIIUIIUl.\' FpanuToOM, 1
CCCP. HQase B rpyunaX rpaidTou10oB, XapakTepHaywmIXcs Xopolio
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Haanii s rpannrax

Tadauya 123

llopofsl, pErEOHB]

Hcerogunk

(r crofKax 06BeM BBIGO[KM) x, %o 8 Vv A E HHGOPM AT
Cpeguee wo 30 maardopaen-
HHIM  pPETHOHAM  3eMHOTO
wapa (30)* . . . . . . | 365014 | 040 | 0t [—056] 025
Cpegaee 1o 35 reocHHRI-
HAJLHLIM  PECHOHAM  3¢M-
Horo mapa (35) * Bl 0i4 L ad | 043 | unl —0.29
Cpeamee a8 €T paHITHOIN»
0B0T0UKRTT (48) 60012 42 | A2 — - - C yuerom
pacu pocTpa-
HEHHOCTH B
fpegenax
miIaTho pmen-
HBIX 1T T¢0O-
CITHRJIHMHA -
HbIX PaiiOHOB
Espona
Baarnitckuit  muAr, obmas
seibOpRa (92) 308 1,24 | 035 | 035 [ 0,15
Oumasgaua (101) . . 184 140 | 037 — - | [241], [241a]
CCCP, Yrpanma (56) 1,00 109 | 027 | —
To ke, panakUBAHBIE I pa-
MILTLI RopocTenLeKoro
wiyTona (72) .90 091 | ni3 | — — |B. B. Csapu-
ao08 [103]
CCCP, Raskas (52) 330 099 [ 030 — -
IHHHP (113) 3145 085 | 027 ==
rJP (31) « E@ow 2.95 093 [ 032 | - >
Enpona, 3amaamas n LeHr-
paannan. obmas BedopKa
@B 507 5w v 5 2 2 3 = 310 092 | 030 | 024 | 042
Azns
GEET, I'eOCHHKJIMHATBHbIC
perioin, o0mas BEIGOPEA
(’|."|ll) S A ws Aw ey 3.08 0,94 (.26 0,201 040
coccP, Ypax (65) . . . 346 1.08 | 0,31 - —
CCOP, Aarait (41) : B2 105 | 035 - —
CCGP. Ivasaxeram (104) . . 3.80 078 | 0,21 — =
CCCP.  Badaiikaase  (139) 183 092 024 | —
CCCP, Cnouperaa miaaTdop-
ma (33 S A 3.63 159 0.41% -
CCCP. 1pimvopee (62) 374 080 [ 0,24 | — -
flnonna (46) . . . . 338 004 | 014 [

* GUOCKY eM. B taba. 24.
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Il podoamcerue mad.a, 123

TTopolist, peruoHb = . - Ierounng
(B CHOBKAX OGBEM BRIGO]IN) x % S v A E RGO ML
Manaiausn (47) - =« . o = 4,04 106 | 026 | — - [131]

THXOOKeAHERIIT  MOTAJLI0Te-
HIMCCKIEL  nofc, oD

pudopka (GU) ** . . . . . 3.8D 0.86 | (0,22 — =
Adpnka
Obman peréopra (80) . . . 3,90 100 | 026 [—006] 1,20
(Obmas BeIDOpPKA. MOTO/IbIE
rpasuthl (62) . . . . . . 3,90 111 | 030 [—0.64 [—1,00

Hurepis, 6HOTHTOBRE Tpa-

mnth (31) . : o 0,86 | 0,23 == _ i

0-5 Manarackap (32) A 095 | 023 | - — | [154], %331-
20
Cesepran Amepnka !

CIIA. obmasn subopra (154) 3,78 084 | 0.22 | —0,47 | 1,04
To ®e, «KBAPIEBLIEC MOHIO-

HITBIY (D5) . . 345 064 | 019 | — -
CINA, Hosas AHF‘IHH (31) 3.54 077 | 022 — —
CIIA. Kammgopuns (an) . 3.34 0568 | 047 s = -
Kanaza (30) . . . . . . . 237 132 | 040 | — - [251]

Aserpannna

Tacmamns (29) . . . . . . 4,00 066 | 017 ==

** Boctognoe 3adafikanke, ITpuyopbe, Yykorka, Bocrox u 10To-Boerok KHP, Hionua,
Manafiaun.

OPOABJICHHBIMI KOPPEJAAMUOHNTBIMI CBA3AMI (PPaHO/MOPUTHI, ATaMEe-
JWTH, HOPMAaJbHEIE PAHHATH), pacmpenelenie KaJIug He o0GHApY:KNBaeT
KaKHX-In00 CYNCCTBEHHHIX CBA3eH ¢ pacipejgenrenneM GoNbUIHHCTBA
TDeTPOreHHEIX 3JTCMEHTOB.

Ecan e U3 uMeomuxcs 3mavyuMbplX KOPPensiUONHBX CBA3EH Kajus
HCKIIOYHTh OTPHLATEIbLHBE CBA3N ¢ KaJbllMeM M HaTpieM, 00yCIOBJeCH-
Hhle MeTACOMATHUCCKUMM B3aMMOOTHOLICHHAMM KaJIMEBOTO [OJEBOTO
HIIaTa ¢ OJIAarHOKJIA30M, TO HaMeYeHHAd 3aKOHOMEPHOCTDL BBICTYIAeT
eme foaee orderinBo. B BoiGoprax, mpejicTaBiA0MHEX HOPOALI OT/CIb-
HBIX PErHOHOB W MAacCHMBOB, KODPeIAIUOHHbIE CBA3H IPOARIAIOTCH, Kak
npaBmao, Oodee orgeranBo. C aToit TOYKH 3penus MHTepecHa BHIOOpKa,
npejcTaBIfAomas TPAHATH KaAOMHCKOTO KOMINIEKCRA, OTJIMYATOmuecs
HHTEHCHBHLIM PA3ZBUTHEM MMKPOKJIHHM3ANMH. Wajui B 9THX I'paHHTaX
nMeeT 3HAYMMYIO OTPUIATENBHYI) KOPPEeJNfilliio cO BCEMH 3TeMeHTaMH,
KpoMe KpeMHHA u HarTpus !.

1 & EPeMHUEN ROPPCARYUA ROAOMUMEALHA, MAK KAK MUEPORAUHUWUIAUHA NpO-
Asademces 8 Hauloaee RUCAWE pasHocmar u CO!]PU!!‘D.M"H{H‘HH'H OR8APYECBAHUEM . ’|.Up*
peasayun Kaanui — rrrmt.pur't He sHavuma, NOCKOALRY Jlﬁ!l}l()y ¢ daMeferiuem nAacio-
KAA3Qd MUKPDOKAUHOM & SMUT 2paREmMar passusaenics Boaee nosOHAR ﬂ.’lbﬁlfnll(du!{ll—‘?-
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Kamnii B xncasix adyanpax

Tabauya 124

ITopoasl, pernobl (B cHODEAX 00GbeM

BBIDOPEIL) x & S 3 A E
Puoanrhl, JNOapuThl, OOCIANAHDI,
kBapiespie mopdupsl, deapanTo
Cpexsee 110 50 KOATHHCHTAJABHLIM Pe-
rinomasM acMHOro mapa (50) * 165013 0,53 0451 —021| 034
Egpomna
Espona, 3amapmaa u Lenrpanbuan,
obmas suifopra (21) YRR 3.80 124 10331 — —
CCCP, KpuMm, HKapka3d, 3araprasbce,
obman pubopra (41) : 3ils 1,07 0,34 | — —
Cepepmas ATnanrinra (24) 2,55 04 [025 — -
Asus
CCCP, reoCMAKAHHAJNBHBIC PErTONTL,
oomas saibopra (60) : i o 3,94 231035 029 | —0.13
CCCP, Cpeamas Asms (38) : : 3,67 47 1040 — —
Trxookea HCKINL ByJKAHHICCKII 1051C,
obman suibopra (30) 3.50 131 (10881 — =
Adpura
Otmas peibopra (34) 313 1,00 (027 0,16 | =034
10:muas Adgpukra (20) 3.60 095 026 — — [207]
(- Majarackap (29) 3.61 098 |027| — - [ 154]
[2:38]
CesepHast AMepuka
CIIMA, ofmasn shbopra (61) 3,65 091 [025] 030 | 0,14
AneTpaius
Aperpanma 1 Ilosas 3edamuis, oi-
masn pebopra (21) o 3.54 130 | 037 — -
JlaunTh!
Cpeadee 1o 31 permony 3eMHOrO nia-
pa (30)** . ... ... ... (2244028 078 [035] 024 | —0.7I
CCCP, hpl,nl, [laBraz, Jakapkasbe
ofimas nuGopra (30) 215 0492 1043 ] 046 | —1,08
THX00RCAHCKII BYJIRaHIYeCKITL 110510,
ofman sebopra (20) * 135 [(0.179)] 0,28 | (0.50) | (0.00)
(0,093) **
CIHA m-m"ln Ill.lll(l])I\ﬂ ([u oo Bby 2.492 053 10,23 120 0.30
K\mnan Anepnna, ofimas Bmuupha('l) 1.74 056 10,52 — =

* CHOocKH M. B Tadm. 25.

*% Pacrnpefieienie J0THOPMAJILIOE, COOTBETCTBEHHO 1 CLOGKAX HPHBCACHBL O1CHIEN |0 X,

C
Sig .l]_‘ n E‘Ig'
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IMapubie KOdPPINCHTBL KOPPOIALNT HEKOTOPHIX 110

Ianuii
piaamThl (B CKOGEAY OOHEM
BBIGH AL ‘
Si it Al Fed+ | Fe't Mu ‘ Mn
|
]

IpaHoopuTe (60) . . . . . e ne HC ne HC 1ic He
Apgamenaurer (60) . . . .. 1e 1e e e | —0.35 wue e
HopmajabHble TpaduThl (6:3) i HC Ie e i He | -——037 =B
JlelikokpaTosble  ATBOIT-MIIL PO~

KJAIIOBBE TpaHuTh (63) . . . | —027] ne HC HC He He HC
ATGCRATH (43 & ¢ - ¢ s @ oy s —0,40 | ne HC ne | —0.32| He HC
Annr])dl{n'u,i (4: ;} S W& 5 He e HC HC e HC HC
I'pannTol nnuﬂnnm.w 'pa.‘l (30) HeC ne | —039 He e HC e
I'paHiTel  RaJADIMHCKOrO  KROMII-

aexca, lvanba (39) . . . . . 076 | —067 038 —0,43 —0,69] —0.75 —0,62
Amnor pamIThl ITHIKAHCKOTO Mac-

cupa, Jadaitkaave (J0) . . . 0,44 HC 055 | 082 e e

oo n iy
I'parnrnl (B croOkax o0bem
BBEIGOKIT) |
Si i Al Fedt | Fet M Mn
I'panoopurser (60) . . . . . . | —0667 044 1 041 | 041 | 0,26 | 047 | He
Ajameaantm (GO) . . . . . . . —0,60 041 | 0,38 mne 0,38 | 0.42 He
Hopmaabiwe rpapmrn (63) . . | —0.64| 059 | 047 | ue 038 | (53 | He ‘
JIeROKPATOBLe A LOITMINK PO-

RJIMHORBIE DpaniTer (63) . . . HC ne He He e 0,25 HC
Aasickutel (43) : % B B @ W ne HE He e e He HC
AnmorpamnTel (43) . He He e HC e HC He
I'panirs O l’unrmcmmn b p"{ 1 (3()) —0.83| 068 | 067 | 061 | 056 | 077 ' 063
I'pasinTer KaJI0NHCKOTO KOMILIER- -

ca, Iaada (39) . . . . . —080| 082 | 057 | 040 | 082 | 079 | 073
ATIOT PaHITH d'rm[\mu KOTO MAc-

cnpa. 3adaiikaase (G0) . . . He e He HC e e He

ITpustewanue.  TLOayHROpHbIM  Lidel KOMPPIOOEATHL  Koppemmiinil, SHATIMBIC 1P LAl
PN, BHAYMIMBIC TP VPORHC 3HAYUMOCTI (0,05 HC — KOadupiiguentbl KOPPesiginn, e sHann

B marmaruueckux NHTPYV3UBHLIX NOPO/JAX KOpPPEIANHOHHLIe ¢BA3U
MejlY HeTPOTCHHLMU dJIeMenTaMu ABJIAIOTCH BRIPAYKEHUCM JIBYX IUIab-
HbIX THUIOB €CTECTBEHULIX CBf3eH, onpeaeaaeMplX CTeXHOMETPHYCCRITM
OTHOILEHHEM Med Iy XHMUYCCKIMU DJCMEHTAMN B MUHEpaJaax, a Takie
OTHOCHTEJILHO  [HOCTOAHHHMH  ROJUYCCTBEHHLIMI  OTHOTICHHAMIT  MEE LY
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Tabauya (25
PO1000PasyONNX HICMCHTOB B rpanntonax CCCP

Harpudi

Ci Na Si 41t Al Fe*+ Fezt Mo Mn (@h)
—0.64 | —071 | —0.51 0,34 0,43 0,32 HC 037 0.39 .82

HC 0,74 | —0.27 HC 0,30 HC iy e He HC
—0.36 e —0,37 HC 0,43 HC He He HC 0.37

He HC —0.37 e HC 0.25 025 He 1ne e

e he ne HE HC He HC He e 038

Hne HC —0,41 He 0.4 1c e e ne HE
—0.38 | —0,48 ne HC 046 He HC e ne He
—0,71 HC He He HC ne HC e HC HC

He e —0,10 e HC 0.40 —0,46| wue 0,46 | —0,35

Hpodoaswenne maba, 125

Marnii Heaeso Fe ¢+
Si L Al Fed+ | Fert Mn Si Ti ] Al } Fed+ M
—067| 045 | HC 0,46 | 056 | muc —(.52 | 0,53 HC HC 025
—0,411 0,40 | mc HC 044 | ne —0,61 | 058 HC He HC
—063] 048 | 0,39 | nc |—039] 034 | —0,55 | 048 HC He 0,25
—0,53| 0,41 | =HC 036 | 036 | HC 0—,27 | 0,53 W He Te
HC HC HC HC HC HC ne HC HC He He
HC HC HC 038 | 031 HC —0,32 | .032 HC HC He
—0,91| 0,86 [ 068 | 0,72 | 060 | 062 | —0,62 | 0,66 HC 0,52 0,79
—0,89| 063 | 051 | 044 | 062 | 060 | —0389 | 0,88 0,36 0,37 0,66
048 | 0,50 | 0,67 | 038 | 052 | nHe 0,35 0,48 | —0,54 HC HC

HOM 49iIcile cteneHeii cnofolbl HA YpOBHE 3HAYIMACTIL (,01; ocTadbuble — KoahdniimeaTs KopD -
Mbi¢ HA YPOBHE 7HAYHMO CTH (.05,

MUHEpPAaJZaMu, CJIATAIEMA OOPoay, ¢HOopPMUPOBAHHYI0 IO 3aKOHAM
KPHCTANNMZANAN MATMATHIECKUX PAaciliaBoB.

Becnma weTko HposiBieHHEIE KOPPEJIANUMONHEE CBA3H MesRjy IeTpo-
FeAHLIMHA XAMATECKUMU DJeMEHTAMU JOJRHE OHTh, B UACTHOCTH, Xapak-
‘Tepiioii 0coGeHHOCTBI0 PPANHTOHAOB MArMAaTHYECKOT0 ITPOHCXOJKJCHUS,
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HMEIOMUX AHXMIBTEeKTHUeCKYI0o npupojay. C paccmarpupaembix mosuiimii
BO BCEX CIOYYafAX METacOMATHYeCKOTro mpeoOpasoBaHusa mepBHUYHOMAarMa-
THYCCKROM IOPOJLL CICAYeT O:KMJIaTh HApYIICHAA CBA3eH, onpemrexss-
IMNXCA AUXIIBTEKTHYCCKHMHM OTHOIIEHHAMI MeRY IJTaBHBLIMII MUHepa-
JAMH, CJATAIUME HOPOJY, I B KAYECTBE Pe3yJbTaTa dTOT0 ABJEHNA —
ocnalIeHus CYMMapHBIX KOPPeNANNOHHEIX CBA3eil MeRAYy merporen-
HEIMH 3jeMeHTaMH. Pe3ko Bapbupylonue OTHOIIEHNA MERIY KBapiem
1 TOJEBEIME TIIATAMH, XapPaKTePHHE 75 METACOMATHICCKI HAMEHEH b X
TPalUTONI0B, PA3BHTEIX B HpeIedax eJHHoro KOMILICKCAa M Jajie
MAaCCUBa, MO-BUJMMOMY, MOLYT SBHTBCA NPHIMHOH YHUITOMKEHWS MM
cymecrBeniore ociaabieHns OoJBIIAHCTBA KOPPEJALNONHHEX CBsA3ell,
CBOMCTBEHHEIX NEPBHYHOMATMATHYECKNM TIpainuraMm (mampumep, amo-
TPAHUTH M AIACKUTEL B Tadm. 125).

Jlas Kands B TPAaHNTAX, TAK KAK SIBICHOA KaJHEBOTO METacOMaTo3a
B TOH HJIH MHON CTENeHH DA3BHTHI IMOYTH BO BCeX DPA3HOCTAX T'PAHHTOM-
JI0B, MOTYT MMETh MECTO J(Bid TJABHBEIX THOA KOPPEJIAMUOHHBIX CBA3ell:

1) owenp caafo mnposBieHHEe KOPPEAANMOHHKEE CBASH (MJI0TH IO
HOJHOTO WX OTCYTCTBUA) — B IPaluTaX ¢ HEPABHOMEDHO IIPOABJIEHHBIM
KaJlIeBbIM MeTacoMaTo30M;

2) mocraTodHO CHJIBHO TPOABJIEHHEE OTPULATENIHHEIE KOPPEeTdiMoi-
Hble CBA3M — B IPaHUTAX ¢ IOHPOKAM pAa3BUTHEM KaJIHeBOTO MeTraco-
Maroaa.

CrasanHoe B HM3BCCTHOIl cTemenu OTHOCUTCA M K HATPHIO, O/HAKO
KOPpeJANNOHHbE CBA3H HATPUA B IPAHUTONAX MPOABIEHLI 3HAUHUTEBIIO
cuabHee, ueM B cayuae raxusg. [lociegHee, B wacTHocTH, ciaeayer u3
CPABHEHHUA CPeJINUX MOKA3ATENel CHIB KOPPeJNANUOHHOM CBAM Mei/ly
HeTPOTeHHBIMH H.eMeHTaMl, OpHBejeHHME B Tada. 125. [laa raxgoro

2 2r3a
DIMEMEHTA Tep=="—1%,

aleMeHTa M ri., — CpeJHHMIl HOKA3aTeNb CHIB KOPPEISIIMOHHOIL CBsanN.
Cpenne nokagarejan CHIB KOPPEAAIMOHHOH CBA3M B Ipylme IIopo/io-
00pa3yoniux 2JeMenToB:

rje r,, — 9acTHHd KodPPHUIIEeHT KoppeaAnnn

St . e s omoa e s o e HIOH
I 1 o |
Ga T TR )
Mg . .. . ... ... 0580
Al . . . ... ... .. 048
Na . ... .. .... 04
Fe2+ . . . . . . . . .. 04
Fed+ . . . . . . . . .. 027
BE e s e e e s U

Pesroe naroniaenne KaauA B KUCIBIX IOPOJAX IO CPABHEHNIO ¢ Tepu-
JOTUTAMH, 3HAUNTENbHO MPEBLIMAIOIEe OTHOCATEILHEIE MacluTalnl KO-
IEeHTPANHT BceX MPOUUX MopPoJooOpasyIoniHX 3JCMEHTOB, CBH/ETE)b-
CTBYeT 00 MHTEHCHBHOM BLIOCE HTOTO Kpaiime MoOWIBHOTO 3JeMenta
113 MaHTHU B HIpoleccax 3BOJOINN 3eMHOH KOpe M ero ocoboii poan
(HapAIY ¢ KpeMHUEeM U KHCI0PojoM) B 00pasoBaHHH «rpavuTION) 000-
Jouku aurocdeprr. JBoMONHA KOMGPUITHEHTOB KOHIEHTPAILNT  Kajaus
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B CpefiHUX NPOAYKTAX «HOpPMallbHOrO psigay auddepenmuannn (0o 0THO-
IMEHUI0 K HePUIOTHTY):

j1,7% 01 NSRS R 242
HCPHEAOTHT & w4 & & &« & « wu s o« & 400
12 (7157 o1 L S R o U]
HHOPAE v« o e i o g on o o oo s 5w G230
KBADMERBIIL JuopuT . . . . . . . . . 326
TPAHOMIOPIT & & o v g oo e 0 om0 6 BILA
PPAHIAT & o o ar v o oo o o o9 don 10 i 6 BB

Mlerxounne mopojanr (tadua. 126, 127), oramuanmueca MaRCHMATBHLIM
HAKOTILICHHEM KaJjHs, N0 XaparTepy ero pachopegesleHus He LPOABIAIT
YeTKNX BAPHAIMI B BABHCHMOCTH 0T 00pasoBaHms B mpefexax miaatdop-
MEHHBIX HJIH Te0CHHKIMHANLHEX permorioB. M B ToM m B japyrom ciay-
Yafgx MeJ0THEe KOMINIEKCE 00BIYIT0 CBA3AHLL ¢ TIYyOMHILIME PasTIoMaMi.
Onmaro B rpynne s0y3UBHLIX HEJOYHBIX TODO TPAXUTH U QOHOANTH
OKCAMMIECKUX OCTPOBOB XaPAKTEPHUBYIOTCH HECKOJBRO MOHUREHILIM
cojiepsranueM Kagua. Jmagenne 4,3% wmomer OGTh HPHHSATO B Kadecrse
OIGHKIL CPEIHero Cojep:Ranusg Kalusg B IIeJOYHBIX OOPOAAX.

Ha papuaumonno#l puarpamye raanmii — gpemHmi (pme. 19) mpe-
CTaBIEHA HOCTATOYHO YeTKAA NPAMAagd KOPPEeJANHOHHAA 3aBUCHMOCTD
Me;RIY cOOep:HaHHeM KaJmd W KPEMHHA B TMOPOjaX HOPMaJAbHOTO DPH/A
nuddepeHnuanmn TYHAT — NepHAOTHT — Tab0po (KOHTHHEHTANBHLIE
DasaxbT) — JUIOPUT — (ANIE3UT) — KBAPICBLIL AUOPAT — TPAHOINO-
pur — rpaunur (puwoxamr). Xapakrepmo, 9To B rpynmne 6a3albToB UeTKad
jupdepenuuanug 1o KaJuio ujer NPAKTAYeCKU OPH DOCTOAHHOM COTE]-
IRAITHE KPEMITNS 0T TeocHurIuHaabHoTo 6asansra (0,81% K) g0 Gasanpra
Cpenue-Arnanrauecroro xpebra (0,22% K).

Pue. 19. Bapma-
IOHHAas jamarpam- k%[ 1
Ma Kaamii — Kpem- e O
HUt B TOPHBIX IO- { I
popax amTocdepst o )
1 — UHTPY3HBHBIE TIO- :
pogsl;, 2 —adhyanniune

IIOPOUBI;, 4 — MeTaMop-

(HUYCCHME [1OP O < L\ ] /

I — TDALUTH, 2 — &1
KHCIBLE sty 3MERET, Oy

5.} —  TI'PAHOIHMODUTE, 2 bi/

4 —IOauMmTel, 5-—LBap- () I
LEBBIC TMOPHTHI, & — 7’./ ® (e ]
AHAE3NTLL, T — nuo- =
DHTH, 8§ — rabOpo, _é' 3 g = e
9 — Dasn IbTEL TeOCHIL- f 03 g,o/ A1
RINHAI L HbBIE, i) = 1

GazambThl  Cpese-AT- e /Aoﬁm

MaHTHYeCKOoTD XpeoTa, 20 U _ANS .00

11 — fasa’dbrel IL1AT- L g—a=—r900 L L ;

DAa3a; A 14 7] = =7 e
opMeHHBIe, 12 — Ga- é 20 22 24 28 26 Jg ErE T
SAJILTHI TOTENTOBbIE _
Tasafickux ocTponon, 13 — 0asalbTH  OLCAHMYCCKHX OCTpOBOB, 14 — cmenuTer, 1) — Tpa-
XHTBI, 16 — HedednHoRke cueHATH, 17 — douoinrel, 18 — oapokcennTs, 19 — MepuZOTULILL,
20 — pyuuTh, 21 — BEMOCDAWTBI, 22 — 9IJI0MNTE, (224 — DKJIOIMTH M3 KEMOEp.MTOR, 226 —

DIITOIMTEL 1 METAMOPGIUCCEUX HOPOL), 23 — amduionnte, 24 — rueiicsr, 25 — KpUCTALIMYCCHUC
JTATIBI
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KHaanii B mexounbix NHTPY3HBHBIX NOpPogax

Tadauya 120

ITopoasl, perioHbl (B CKOAKax O0BeM

Hetounng

BHIGOPEI) x, % S v A E =
EE
CreHnTol
Cpegnee 1o 40 permoHaM  3¢MHOIO
mapa (40)* .. ... ... ... 4,23+0,23/0,72 | 0,17 | —0.01] —031
Espona
Baarniickuii muT, obmas Bubopra (25) 3.60 150 | 041 = —
THHEY ooz s %02 2 2 4 9 8 5 &b 306 1,051 030 — =
Azun '
CCCP, reocnurJInHAJIBIGE [CrITOHD,
ofmas subopka (60) . . . . . . . 424 1,28 | 0.30 | —0.04] —0.21
CCCP, Cpenusa Aann (24) . . . . . i i | 1.38 | 0,27 — —~
CCCP, Cnbupcras naargopma (21) 415 11,28 | 031 = =
Adpuxa
Ofman sebopra (49) . . . . . . . . 4.33 1.02 ] 024 041 0,64
0O-8 Majarackap (43) . . . . . . . . 480 151 | 0.31 — — | [154],
[207]
CesepHas Amepika
CIOA, ofmas pubopra (31) . . . . . 4,13 114 | 0,28 | 0.22 | 054
Ramajaa (28) . . . = v & v v . o . . 4.24 1,38 | 033 = — | [251]
Hedeannopbie CHEHHTHI
CpejHee TI0 48 pernoHaM 3eMHOr0 mma-
pa (48)* . . . . ... .. o .o |4.50£0,24/084 | 019 | 049 | 0,46
Espona
Baaruiickumit murt, ofmas sufopka
(46)) = & 5 ¢ 4 vy 0w e 430 (138 | 0,32 | —0,03] —0.52
CCCP, Koabcknit m-os (133) 425 |145 | 027 | 0,02 | 051
Aszuna
CCCP, !reocHHKINHANBHLIC DEeIHOHE,
ofmasn’eeifopra (36) . . . . . : 480 (142 | 0,30 | —0,05) —0,34
CCCP, Bocrounmii CasH (31) 4,35 132 | 030 | —
Adpuka
O6mas perbopra (60) . . . . . . . 4.65 138 | 030 | 033 | 055
10skuan Adpuka (25) . . . . . . 385 | 104 | 027 - — | [207]
Isumes (40) . . . . . . . . .. 410 (1,03 | 0,25 = —
O-B Majarackap (25) . 4,55 146 | 032 = — [ [154],
[207]
Cepepnas Amepuxka
CIIA, obuman peopra (25) . 442 132 | 030 | 060 | 0,58

* (lHocky cM. B Tana. 27,
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Tadawya 127

Kamnii B 1memovnsix 3¢ipy3nsubIX mopopax

llopoaw, pernonn (B ckofrax ofneM = 5
BHIOOPKIL) %51% S v A E
TpaxuTbi
Cpeidee 1o 28 periioHam  3eMHOTO
mapal (28)** . . . . . o s = s s . (920080 1102 [102% | —=0.01)—0.43
CCCP, Rpwmm, Kapkas, Jakasrasbe
(22) 144 1.05 [0,24 = =

Enpona, llenrpaabnas m JanagHad,

obmas perbopra (40) 432 1,21 {028 | 056 | 055
Hranma (33) . . 1.75 0,95 10,20 = =
Adipura, o-p \Ja za:acnap (‘W 4.25 067 1046 | — — | [154]).

[207]
CIIA, obmasa Bubopka (24) . 425 1.21 10,29 — -
Apcrpaanga (22) e 4,73 85 (020 | — =
()-pa Tuxoro, IIHA}mcwm 1 Araan-

THUECKOro OKeaHoB (34) . 383 0,78 (0,20 | — ==
QoHeIANTHE .

Cpeanee 1o 20 permoHaM  3eMHOTO
mapa (20)** . C e e e . 14522035] 080 (048 1,02 200
Espona, uempa'lwaﬂ It Bana;maﬂ‘

obmas Bubopra (24) 4,70 083 (018 | — =
Adpuka, ofimaa pubopka (.H) 4 40 0,64 (015 | —0,54] 0.43
O-g Manaracrap (23) . . 430 0,64 (0,15 — — | [154]
[207]
CIIMA, obmanA sumbopra (25) . . . . . 435 080|018 | — ==
Apctpaama u Hosas 3enadjus (22) 445 0,70 | 0,16 — -
()-pa Tuxoro, Hugmiickoro n ATtianm-
THYECKOro oneaHoB (25) 4.20 082 (020 — -

#*% CHOCKH CM. B Tada. 27 1 28.

METAMOP®WYECKHE ITIOPO/1bI

OcobennocTH pacnpe/le/enud KaJus B OCHOBHBIX MeTaMmopdugecknx
nopogax (rada. 128) — amduboanmrax m sKJIOruTaAX, — B 00ULEM, aHAIO-
TUYHEL JAHHEIM 1A 0azanbros u ra6fpo, ecam yuecrb, 9T0 HOHIREHHOE
3iHaYeHAE CPEeJHero CONeP:RAHHA Kalusg B OKIOTATAX TOTHO COOTBET-
CTBYPT COJE[;RANNI0 Kalus B TOJeHTOBEIX Oasambrax [amaiickux octpo-
BoB 1 Gejnnix waameM ra6opo ¥Ypama, lOmuoit Appurn u psyia apyrux
PErHOHOB, I'Jle MACCHBEL OCHOBHBIX TIOPOJ CBARAHEL ¢ TJIYOMHHBLIMI paa-
JOMJMH.

B cBow ouepenb ocofeHHOCTH pacHpesiesenns Kajius B THeileax
M RPUCTALIMYECKUX CJAAHIAX B M3BECTHOIH CTENENH MOBTOPCHLI B TpPano-
aumopatax. M B ToM, m B apyrom caydae meramopduuecnite mopoibl
oTangatores 0ollee BLICOKOIL {UcIepeHeil pacupeeseris It cOOTBETCTBEH 0
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Tabawga 128

Kaauii B MeramopdmuccRIIX mopojgax
TLOpOSAKL, Derio ( OB o S man A | Eonan Ef_
oG | | e (W v (R
Ampuioanrn
Cpejanee  mo 25 permoHam
3eMIOr0 mapa (25> 0,70 —0,208 (0,236 | 037 | =049 —1.18
Baaruwitexuit  nuir, ()Fm,(m
BRGOpEa (35) ’ 072 |—0292(0344 ( 056 | —0.02 —0,37
MHP (55) . . .. . . 0,73 |—0237(0319 | 052 | — —
CCCP, Vpax (20) . 050 |—0504]0428 | 0,72 | — =3
.3rl11|,’1mlﬂ Adprura (3; 035 |—0638/0529 | 095 | 0,12 | 230 | [156]
O-n Mazarackap (20) 055 |—0398(0400 | 069 | — — | 154l
[207]
Ramaza (20) 055 |—0412(0435 | 074 | — | — [[251]
IKIOTNTH
Cpeanee 1mo 6 permeHay (16)** 0.31 — 0.1 055 | — o
Wmuan Adpura (26) .| 037 |—0553{0428 | 072 | — | — [[207]
T'neiicsl
Cpenee mo 31 permony 3eM-
Horo mapa (31) *** 2405027 — 0,76 032 ] 015 0O62
Espona
Baarmiicknii  omar, obmas
Bufopra (67) . . 243 = 1,17 048 | 048 | —037
CCCP, VYrpanmcrmii ]\p]]-
cTajIHYeckimi maccie (40) 2.00 — 1,20 0,60 — —
ITHP (82) . . . 2.93 = 1,50 0,51 - —
Aann
CCcP, re0C HIRANHATBHBIe
Peruonn, o6mas BRGOPKa
G0) ... .. 247 — 432 | 0 047 | 072
CCCP, Cubmperas umrrqjop—
ma (31) . 2,05 0199 (0321 ) 052 | — =
Ad)pnhd
Banagmas  Adprka, oﬁmau
suibopra (80) . . s = 142 0,009 10,342 { 0,56 — — {106}
0-n Manarackap (];) 232 — 1,22 053 | — — | 154],
(207
Cerepras AMeprka
CIDA, Apmzoma (59) . . . . 58 — 1,35 A8 — — | [283]
Hanana (44) : 2,95 — 420 lost! = | = 1543
Kpucraninueckue cIanip
Cpejjree  mo 40 permonam
3eMHOrO mapa (40) **** 2654024 — 0.74 0,28 | (h40 | —050
Baarmiickuin - nr, oﬁmaﬁ
BHOOPKA (55) . 2,50 = 1,24 050 1 001 [ —056
Onuasgnna, q:n'hunh[ ()6) 2,20 = 1.38 063 | — — 1 [241].
24la]

* (HOCKIT €M, B Tan?., 29,
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Il podoamcinue maba. 128

TTopoIb. I CRODKAX = N S mm A uan | Euan
it 23 S O T2 i B I T
NH PS@EN e s 2,32 0490 10436 | 0.74 | — —
CCCP, reOCHHKAHAAILHAIe
PETTIOAK A3HATCKOM YacTH,
obmana nswfopra (30) . . . 2,42 = 1,83 076 | — —
CCCP, Cubuperas maartdop-
Ma (30) . . . e 181 0,097 (0400 [ 067 | — ==
Jana;Han Auppnha (u) 2,88 = L43 | 050 | — — | [136]

OoJbmaM RKod¢pdUINeHTOM BapHANIE COREP/RAHHI Kamud 1o CpapHe-
Hui0 ¢ raGbpompgamMm mam rpadogmopmramm (raGa. 129).
HpeoGpasosanne rpucranandecknX caaunes W rHeficoB B TOPOAL
TPAHOTHOPHATOBOTO psAJa, Kak U B3auUMOOCPEXOJBl OCHOBHBIX IOPOJ
u amMguionuToB (IKITOrETOR), He TpedyeT NPUBHOCA WK BHHOCA Kaauf.
B 1o sre Bpemsa cpegm MeramMop(uUeCKHX HOpOjI HET NpeAcTaBUTeIdell,
KQTOpBIe OB 1O CcOMeD;KAHUIO KAJHfA COOTBETCTBOBANM TpaHuTaM. Tarum
00pa3oM, sBJIeHHA [ PAHHTH3AUNN MeTaMOpPHIECKUX MOpOT, 4 TaKdke HX
npeofpadoBanue B IPaHUTHL B IPOLECCAX HAJIMHICHE3d, BCEr7[a HO:RIbI
CONPOBOKIATBCA HPHBHOCOM 3HAYNTEJLHBIX KOJIHUYCCTB RaJIHA.
boasmue pasMeper M I!Hﬂ‘-IHT@thHBlﬁ y,!ll‘,ﬂbll}a]f[ o0BeM HoOHA KaJHus
1m0 CpaBHEHHID ¢ HIPOYHMH Il()pO,ﬂ()()ﬁp-‘l:}yIOl[LHMH RATHOHAaMH B I'paBH-
TalMOHIIOM THoJe JeMIH, BepoATHo, ABIAKTCS IJaBHLM (aRTopoM,

Ta 6.1ur’a 129

Cpeaune coxepmanns n Ko3QEOHUUMEHTH BAPHAIMH conepRaHI Kadws
B McTaMOpduyecknx n MarMaTHYCCKHX Iopogax

Pernosans bl
roaddunesr

Iloposst i, % Bi PIALMIL

(cpeinnit)
AVBROGTATET & = v o = ow i s w0 w0 for w2 fud &0 47 D o 0,70 0,70
FAGOPO (Cpenlee) ; s = « o w o« i o s ge e e e 0.75 0.62
IRIOrATHL . . il 0.3 0,72
rabopo ¥paaa, IU o \cbpmm l.a*mdmpmm i 027—043 .60
ratiopo oxeannueckie . . . = et e 0,32—0,38 0.55
BasarnTnr TodenTonnie, Iauau(‘mu' o na x v E 0 A 0.31 0.42
K pueranurgeckae claaHnbl S e e B T o 2.65 063
BHOMCEE oo v vrs B % & & & % @ & 5 & e s 240 0.52
I'panojmropaTil 252 (53

TIPAHATED e 1 40 50 6 % & 2 & 8 6 NS (i G e e g 3,65 {127
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OUpeAeasI0NIM ADKO BhIDAKEHHYI0 TeHJACHIHI0 Kaillg K MUrpainnu u3
MauTHH 1 ray0oknx wacteil amrocdepst B ee «rpanuTOyIOn 000d0UKY.
bBymyun cammioM KpynHBIMA JIA IJOTICHIIe YIAKOBKHA KaTHOH-KIIC/ 10O~
POAHOTO Kapraca JauTocdepsr I MAATHI, HOHM KaJAHA B IPONHecce 3Bo-
NOUUM 3CMHOH ROPLI TICPCMEIAIOTCA W3 301 BLICOKOTO JaBICHNA, Xapak-
TEPHOTO 1A BHYTpenunx o0oJioder 3emill, B e BHEMHII 000104KY.
IIpnuunmMaa Bo BHIMaHIe XHMHYeCKIe ¢BOICTBA KallfA, TPAHCIOPTHPOBRA
ero MOHGB B COCTABe BOIHLIX PACTBOPOB HPeACTABIACTCA ONHUM M3 LJliB-
HBIX CHOCO00E MUTPAIIN RajJus M3 MAHTHI 3eMIH B (TPAHATHYION 000-
JOouRy Jaurocdepol.

OCATOYHBIE IMOPO/1bL

OCUGEHHUCTII pacopejcienud Rajiud B TAMHUCTBIN OCAJOUHDIX IOpPO-
Oax — TANHHMCTBIX CIAHIAX I TJIHHaX O 113KEH MeRIV cofoit 11 NPARTH-
YeCKH COOTBETCTBYIOT PAcHpe;(eleHHI) 3TOTO HJIEMEHTA B KPUCTAIINTe-
CKHX caanuax ¥ rmeiicax (rafu. 131) ', uro pesro orImuaer RKaanii oT
marpua. Hecrodvko OGoapnme krodpdumuentsl Bapualum coIepisaninii
RaJHA B METaMODPQUIecKHX mopojlax obyciaosiensl, BEPOATHo, HadaB-
IUMICA  OpoueccaMn mepepacmpedenennss asmaementa. [Ipw  passurnm
OpOIeccoB yabTpameTaMopduaMa yIopsajlodeHHoCTh pacupefeienia Ka-
A BIHOBB BO3PACTACT, B KOHEYHOM HTOre IPEBOCXOAs YPOBeHb, T0CTII-
H)’Tl-lﬂ B OCalovHOM lpoiecce.

Pacnpenenenne waausi B coBpeMeninX ocagarax (raba. 130) rtamre
CYIIECTBEHHO He OTJIHTAeTcsi OT M3BeCTHOI'0 /AJAA 0Cago4HbIX TOPO/T
BooOule, CBHAECTEJILCTBYSA O COXPAaHeHHH YCJIOBMH HaKOILIeHHA d/e-
MEHTa B IIPOIECCAX ocaKo00pasoBannsa B IOC/JENPOTEPo30iiCkoe BpeMd.

OneHkn, XApPAKTePURYIOMIE pacopejieeHne Kalus B 0Cag0dioil
u «rpanntooiy ofonoukax amrocdepn, npupegerst B tabm. 132—133.
Oopautaer ma cels BuuMaHue wWi3BecTHbil AedUINT Kaaud B oca/l0THOL
ofl0101UKe, ¢BABAHNEIL ¢ YX0/0M HacTH HMOHOB Kalug B rujppocdepy min
#i¢ ¢ HeTOTHOCTHI0 HMCIOMIXCH MAMHBX O PACOPOCTPAHEHHOCTII PABIHI-
HBIX THIOOB ocagounnXx mopod. llocae mepecuera wa Gespomuyvio u Oec-
RapOOHATHYIO MOPOY COJACPEAHIE RaAWA B cpeanell ocagodHoil nopoie

Tabauya 130
Kaanii B coBpemennbix ocagrax

’ o, . = CTOY U
Ocalicn, ]lCPII;&BJDg:{;)hU.Ih.\A 00BeM z, o & % & i }'II!I(I)“P.\IL*
jieii
[leaarmaecrite, Tuxnii oread, (26) . .| 244 | 093 | 043 | 031 [—0.04] [198]
|} AV Fr:mmo;}uue FINHIICTRIC OKCAHIYCC-

Kie (23) <) 225 075 ] 033 — — [182]
To xe, haprnﬂm HO-PAIHIETHC (] 1.03 | 0,62 ] 0,60 ] — — [182]
Meapd, saans [Mapns, Berecyana:

raAHHE (12) AT [ B ] O 0 = —
HeCEH (15), o o s i o5 » & & | 0800 024 02T | = -

1 Pasauwus mexdy cpedHumu He cyujecmsenms npu ypoeie anaxumocmu 0,01,
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Kaanii B ocajlouubiXx MOPOjax

Taéanwua 131

I 1 S nau Anm | Enan | Herodunk

ITopoasl, PETROHE (B CHOD- - o T

Hax Gozen nnguﬁopnﬁt) x % Ig«x 2 e v e g “H'ﬁ{l;{:m
I'ananeThie eaapnbl
Cpexaee 1o 24 permoltam

aemMHoro mapa (24) * 270+ — 0,55 | 023 | 060 | 0.20

=+ 0,2

ILHP (23) 2.20 - 1,00 | 050 | — —
Lanana (20) 996 - 144 | 050 | — —
Anerpaaus (32) S SR —- 071 ( 0,221 — —
CIIA,  oimas  sudopsa

(84) P — 1,36 | 050 | —0438| 0,64
Tanubr
Cpeanee 10 20 perironam

(@Q)Ema e s — OFININ0225 —

+ 0,22
CCCP, Pyecran Ina'rcbnp—
Ma o | I — Oig4ns sl = — | B. . Bo-
poinLen,
B
Ryrosa
{321
CCCP, Crugeran namTa 2.4 = 082 (28— — To e
CCCP, lianras . 234 — 0,29 | 0,13 — — » »
Meexkn 1 OeCyYannKn
Cpemtee no 20 erntJna“
(ROyime* ‘ 1,24+ — 046 | 032 | — — » oo
+0,18
CCCP, Pyceran maatdop-

Ma D0 oo B o e — 018 [ 014 | — [32]
CCCP, Cruderan nanrta| 148 = 032 0220 — — [32]
CCCP, laBras .1 1.58 — 0.43 | 0,27 — — [32]
MaseeTnarn
Cpearee 110 2() permoHam

(20) **** 125 % = 018 | 073 | — =

=008
Jdoaomuret
Odmas (raobannuas) Bhi-

topra (184) ‘s 002 | —1,933 | 04121 069 = —

* Crockn eM. B raba. 30.
noepsiaercs go 2,0—2,1%, uro cymecrtpenio nmiie ero cpegHern co-

JAepikaHug B MdeMOp(bII‘IBChHX HOPOTaxX.

M3 Bcex mopojioobpasyiomux
B MarMaTHUECKIX nmopofaax taatdopmerinix
00 aCTell XaPARTePH3YeTea MAKCHMATbHLM PAasIHneM 3
HOTO PasBUTHA HPONEccoB TPaHUTHIAINMII,

HTEeMEeHTOR

con kaaus B lokemOpnm  (tada. 134).

Bonee

pacupejenente
i

RAOJITHA

TCOCHHRJANMHAJIBILIX

LI POROE

& c9eT IHTeHCHB-
CONPOBOIKJIABIINXCA TPIBIO-
passuTHEe
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Tabauya 132

Pacnpenciaenne Kaans B ocajodHoiil odomouke aurocdhephbl Ha KOHTHHEHTAX

ar s £
TTopose! & g ; g
£z SEs e g
5B | FEE | BEg
=) I xE =
8; zis oE R
Ocagounnie
I'iHneTsie caamuer . . . 2,70 0,55 o=
% . it a3.0
LOUHEL, i 5 5 5 5 5 % 3 nie = & 233 0,51 [
Teckir o1 mecwagniim . . . . . . 1.24 0,40 20,4
hapbomaTer . . . . . . . . 0,25 0,18 208
JBanopuTh . 0,35 | He omp. | 08
I |
Cpegaee 1,73 0,42 |1Ui|.u| 80.4
dpyansubre
LazainThl miaTdopmeHHbIC 0,72 032 5.6
BazainnTel 1cocnHRINHATLILIC i 0,81 0.42 31.1
AHTEBITIEE o oo v 40 % % 5 & & & % 1.80 0.31 413
JlanmTh I I S 2,24 0,35 08
Kmeavie addyusmt . . . . . . . L. L L 3,65 0,15 21,0
B |10 0,24 0.1
MOBOILTIL 4 & = & = 6 & & & 9 5 o« la i el e || 902 0,18 0.1
QEERNE 3 < o v v 4 s v v s i aw swwnne| 48] 00 |a000] 198
Cpeanee 118 0cajogHOI 000M0YKH HA KOHTI[HEHTHK' 1,75 t 0,40 ‘ 1000
Tabauya 133
Pacupejenenne Kaans B «CPAaHNTHOI» 000d0uRe AuTocgdeps
IBE L (ALY
B e ;;
B8 | g% |ZE-
Hopojs g & EE it
S EE EaE
BE | 28% |E:=
B& 885 | B3E =
(&5 g e =
MarMaTuyeckne
I'paminTir » 0.11 63.7
I'panojanmopnTer . T 0.23 219
KHpapnesne JUOPNTHL . . . .. . . .. o. . ... 0,47 2.9
Huwopnter . . . . 0,36 1.6
FaGépo . . . 0,75 0,30 9.0
IepagotnTn . 0.05 1,20 1“ o
JlveTH .. 0.014 1,10 Ji=r
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I podo.asxcenue mad.i. 133

iéf .l; & :
= £ g s
TIopoiel b EE E-u |523
o | Bf= |3%=|2%8
EE | S2E | Z:Z g2
°% | 885 |sgE|g8%%
CE Z8E [ZE2E 2
GHEHNTE ., - w0 5 o) om oo 8 B 3 a0 5 5 B A I i 017 0.9
Hedeannopse CmeHNTH . . . . . . . . . .| 4.50 0.19 0.1
e L 3.0|| 017 | 1000|334
MeTtamMopdnueckne
TEEMCIE & = 5 6 & 4 2 2 8 & 5 is e 2,40 032 1840
Hpucrammueckne cjaanupl . . . . . . . . 2 65 0.28 Ji=t
KBapOouter i1 mecyammed . . . . . . . . . 0,83 0.40 it o)
AMPTOOIHTED =00 40w & = @ e w0 e we o g 0,70 0,37 82
RAPGOHATEE = = o s o 3 & 0 & s s e o .| 0,40 | e omp. 0.8
C pe e : . . S ‘ 2,24 I 0,31 l I(‘U.ﬂ| 46.6

Cpemee 18 «rpasnTHOiy 0607109Kn aaTocgeper

0,24 | ‘ 1000

Tabauya 134

Pacnpejiesieniie Kaans B MArMATHYECKNX TOPHBIX MOPOIAX
ma1aThopMeHHBIX I reocHHKINHAABHBIX obaacTei
«TPAaHNTHOI» 000104k anTocdepsl

) o TeoCHHEINHA L=
ITaatdopyme HAbe o

) i e

< = ZE

ITopoast 5 f: o

) =30

z Znl

o g e
PRaymiTsl = = & « & & 09 @ a5 3,65 74.0 3,32 43,0
PPaHOIWOPHETEL  « « 4 & & o ¢ & & 4 s 252 10.8 258 45.0
KBapuessle AHOPHTHL . . . . . . . . . 1.63 24 1.67 4.0
Juoputer . . . . . . . . 1.40 14 1.40 210
FabByns - o = @ = & = & = s 0.75 100 0,75 7.0
Nepujorurer . . . . . . . 0.05 |“3 0,05 \n.3
TMSHATE o = o« = o & % 0.014 fa 0.014 Jl=
CIHCHITEL -« - « + « 4+ « « o o o & 423 1.0 423 0.6
IedemaoBREIe CHCHITR ., . . . 4,50 0,1 bl 0,1

Cpemee

ats | (1) i 270 | (100,0)
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I pamoMopuTOB (HaJuarennoe odpas3oBane KOTOPLIX U3 IIIUHUCTLIX 0cal-
KOB e Tpedyer HPHBHOCA Kajaud) B Ipejeaax MoJ0JbX re0CHHRJMIAIb-
HHIX 30H olpefelnlo olilee 3aMeTHOE CHHAeHHE CPeHero Colepanfd
RKaaus 19 TeoCHHKIRHAIBHNX obmacred. Ormevennce sBienme nog-
JepPRUBAETCHA TAKHAKE HECKOJIBRO DOJBIINM HAKOIIOHHEM KaJlsd B [PeBHIIX
rpaHnTax uiaatdopMeHHEIX PETHOHOB [0 CPABHEHUID €O CPeJHNM reo-
CUHRINMHAILHBIM T'DAHETOM.

9. THTAH

Tutan — BechbMa XapaKTepHblil BTOPOCTEHNEHHBLIH 9/1eMeHT MarMaTi=
4eCKRUX TOPHBIX MOPOJ, HAKATUIMBAOIHICA Mogo0HO AJOMHHAI0 B rad-
Gpo-0a3aabToBMX BhiIaBkax ua Mmanrtmil. MHtepec K pacmpepeaeniio
TUTAHA B 3EMHOIl KOpe 3HAYUTEIBHO BO3POC HOCIE TOTO, Kak B 0aszalib-
TOBRIX nopopax Jlyen OnIH 00HApPYHEeHH BLICOKHE COJEp/ARaHus THTAHA,
He cpaBHAMpIE ¢ COfleP:MaHMAMN B 3eMHHIX nopomax. Himsme 6yaer mora-
3dHa UeTRO MPOABJIEHHAA TeHIEHIUSA K pPesKoMy o00Tamenno TITaHOM
OCHOBHBIX 1f YAbBTPAOCHOBHBIX BBIINIABOK, 3aPOMIIAIOUIMXCA B LIVOORIX
yuacthax Bepxmeif ManTEM. CojepsKaHme THTAHA B 3THX MarMaTHIECRIIX
IPOAYKTAX B PAAE clAydaeB JOCTHIAET VPOBHA JVHHLIX IOPOI.

MATMATHYECKHE ITOPO/IbI

Haumennumum cofepiraniemM THTAHA CPeil YIbTPAOCHOBHBIX, A TAK/ME
BCeX NPOYIIX MarMaTU4ecKHX IOPOJ XapaKkTepHU3YIOTCA IYHUTHI, B KOTO-
PBHIX TuTaHa B 8 pas MeHEIUe, 4eM B Hambojee mMUPOKO pPacmpocTpaHeH-
HLIX HHTPY3UBHLIX yuspTpabasurax — mepugorurax (tabm. 135). Xapak-
TepHag 0co0eHHOCTh YIbTPaba3WTOB, BHJIEJNAININAA UX CpeJH MarmMaTi-
YECKHX MOpPO;I, — BBEICOKHIT KoaddHIIenT BapHamiy co/lep:Ra Nl TATaHa,
MOJIYePRUBAIOIMI  HePaBHOMEPHOCTL PACIpefeNeHdA HTOr0 HJIeMeHTa
B VILTPAOCHOBHEIX IOPORAX 3eMHOil Kopel. 3aMerTHoe oboramienne THTa-
HOM cBoIicTBenHOo Haufojee TTYOUHHMNM YIBTPAOCHOBHLIM BLILTIABRAM —
rumOepanram. Juadenue (,30% wmommer OwTH DPUHATO TPH pacyerTax
KdK cpejHee 3HATEHNE cojlepRaHusd THTAIA B YIBTPAOCHOBIIBIX IOPOAAX.

Pernonanpupie pasauuus B pacopefefedln TUTAHA, XaparRTeplbie
oas raGbpo, B paccMaTrpuBaemMoM Macmrale He HecyT 4eTKoll ¢BA3H
¢ 0C00EHHOCTAMH Ie0JIOTHIECKOr0 MOJNO0ReHNs TOH Wl 1THOIl KOHKPeTHOIl
nposmuiun (radx. 136). Tak, napamerpn pacnpemensenust Tutana B rao-
opongax baarmilckoro muTa, ¢ OXHON CTOPOHEI, W TEOCHHKINIATLILIX
peruoHoB BocTouHOM wacru Coserckoro Comwsa, ¢ apyroii, upakTHYeCKI
He pasnnuaiorca. B To ke BpeMs HU3KIe cofep/Ranns THTAHA XaPAKTe PHEL
051 TaOOPOBBIX MOPOM, PA3BUTEIX B Hpegelax CKRIAAYATLIX COOPYilie-
Huid Bocrouneit Eeponsr (ITHP, TIIP), meroTopnix yuactkon Adpuran-
CKOI m1aTGOpMEl M T. J. AHOMaZbHO BHCOKHMH COJeP/RaliMfAMi THTAHA
OTIMYaTeA HeKoTophe obpasue rabdpo oreanmueckux ocrposos (Peio-
Bbon, [apaiicknx). Cpeanm KouTHHEHTaXbULIX 1al0po ¢ 3TOIH TOUKI
8PeHNs ¢ HIMII B HEKOTOPOI CTIeHN MOTYT CPaBHNTLCSA JHUIL TabOpoIL L
TAKOTO ¢BOCOOPA3HOTO Maceupa, wak Crasprapg B pemaammmm [22].
WMurepeco 0TMeTHTD, 4TO HEROTOPHE TPEJACTABITE T TafipoBLIN cepuil,
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Tutan B YIbTPaoCHOBHBIX NOPOJax

Tabauya 135

TToTi0%in | DEREEnIEhD (B BROGRAR | S wau Awme | Engm | HeTounuk
il 1'[:3(:1,(‘-;1,:::1021:;:!11;” e x, ¢ lg P v Alg lg m‘?lon];“"m-
HAynutel, oansianTH
Cpeanee 1o {7 persoHam
T R R R R 0036 | —1,301 | 0310 | 0,30 | — —
CCCP, ¥paa (37) . 0034 [ —1,886 [ 0652 | 1,29 | 023 [—1,70
CCCP, wr Cubnpu (’5) 0.030 3 0,066 {(2,20)| 205 | 283 |T.B,Iln-
myc [79]
Ile pujioTnTn
Cpeamee no 28 pernoHam
3CMHOro mapa (28) ** | 032 —0,672 [ 0,439 | 0,75 | —0.50 [ —0,65
CCCP, Vpax (20) . 017 —1113 [ 0,533 | 0,96 | — —
CCCP, or CuGlfpu. ldpl‘[-
Oy pruThr (32 0,054 ? 0,09 |(1,66)| 1,47 | 0,26 |I.B. Iln-
nye [79]
Adpuka, ofmasa nmbopna
RELYCE o s e e e e |08 —0,583 [ 0425 | 072 | — =
IMupokcennTor
Cpeaiee mo 35 peruomam
seMHoro mapa (35) *** | 0,50 —0,450 [ 0,375 | 0,62 | 0.61 |—0,18
CCCP, Ypax (20) .| 0,22 —0,815 [ 0,385 | 064 | — —
CIIA, ofmasn nmt‘opl\a
0 v & 258 ¢85 am 037 —0,597 [0415| 0,70 | — =
Adpira, 0-B Ma,lalac:hap
(29) . ... ... 0,70 —0,360 | 0445 | 076 | — — [154],
[207]
KumMoepanTer
Cpeanee mo 16 paiionam
(1ig) een o ve s o [1ERGEE = 073 | 057 [ — =
=+ 0,36
To ske, nepecuer ua cse-
WHIl Rombeparr ¢ 0, i%
Bojaer (16) . . 1,47 — 0,84 057 | — —_
Hwman Adpnra (bi) 0,83 .- 038 | 046 | 051 | 0,02
To ke, mepecder Ha CBe-
ENI kaeMOepanrt ¢ 0,5%
BOILL (6e3 KapionaTon)
B . o 2 = e e o 1,37 — 0.63 046 | — =
Huxpnrer
Cpeamee no 12 pmnmm“
(L SRR (B e — 014 | 034 | — —
=008

* Cpockn ¢M. B oTana, 19,
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Turan B raddpo

Ta6auya 136

TIOpOasl 11 pernoHkl = = 8 A L ITeTouHny
(B CHODKAX OGBEM BHINODKI) x, % lex | nan v uin WAM | yadio paa i
Slg .-l]g ;",|g
Cpexnee mo 45 peruosam
3eMHOTO mapa (45)* 0,68 =007 — 0,25 (037 | 0,61 | 0.21
Espona
Baaruiickmii mmr, oGmasn
srfiopra (40) 0,61 —0.387| 0,405 0,68 |—0.16 |—0,34
Gunaaapan (28) 085 |—0,187/0319/052 | — — | (241), (2414a)
Enpona, 3anajuaag #H
Iledvpaasuan, oomasa
pEfopra (38) . . . 0,62 |—0,352|0,390( 0,64 |—0.38 |—0,78
TV 24 = o s s 044 |—0,383] 0,384] 0,63 | — —
ITHP (34) .. 048 |—0538| 0455/ 0,78 | — —
CCCP, Kapras n J3aran-
Kaspe (27) . . . . . . 0,73 —0,174 0,192 0,30 == e
Aznn
CCCP, TeoCHHRINHAJb-
HBIC  PErHoHBl, 00LLAA
BabopRa (76) 069  |—0,296]0,381| 0,63 |—0,73 | 0.20
CCCP, ¥paa (90) 0,62 —0,439] 0,471 0.82 |—0,21 [—0,59
CCCP, Auarait (33) 067 |—0301/0387/064 | — | —
Adpuxra
danagnaa Adpura, of-
masA Boibopra (30) 0,67 — |040 {060 | 0.34 | 0,58 [156]
SamajaHas Adpnra, Maiamr
(E2) b oo o mn s ) 5 0,72 — 029 (040 | — — [156]
10xmas Afpuka (47) . .| 054 |—0556/0471/082 | — | — 207]
0-p Manarackap (35) 1,10 — 10,70 0,63 | — — | [154], [238]
CesepHasa Amepnka
CIMA, ofman wubopka
B B b0 e 0,78 [—0,249]| 0,369( 0,64 |—048] 0,72
Kamaga, obmasn BrGOpKa
3 2 2 5 s am G 0.68 [—0,323| 0,389| 0,65 = - [251]
lkanana, amoproanToROe
raddpo (36) . . . . . 0,50 |—0,483| 0,405/ 0,68 | — —
Oxeannyecknii paiion
O-pa MHagmiickoro, Ti-
X0ro H®H ATtjanTnyec-
Koro oxeanos (10) ** 1.68 1,06 | 0,63 TouHOCTH
0045/ 0400, — OLeHOK Helo-
cTaTovna

* (CHOCKHM CM. B Taon. 20.

206



TuTan B 0azaxbTax

Tabauya 137

TIoposel M perHoHbl = e S e E Ilerounne

(i CKORKAX 0OBEM BBIGOKIM) %y e g% Lo L7 mn HAI | gyghopra Ly it

Sy Al Eig
tlaaTdhopmennbie
043aJdbThl, JOJAEPHTHI It
Anadaszbl
Cpearce no 23 naardop-

MEHILIM perioHan (23)* 0,60 |—0,078|0.170]0.26 | 0,21 |—1.17
CCCP. Cubuperag 1urat-

dopma (145) W%, B 0,60 [—0,081]0,170 | 0,26 [—039| 1,42
Adpura, I0kmas, 10r0-

Janajagas (60) : 082 |—0,161|0,259 (041 [-009|—0,62 [207]
Adppnra 3ananEan (42) . 0,81 —0,102|0,268 | 0.42 |—0,15|—1,26 [136]
Ronro (Knamaca) (33) 1,03 0,077 10,277 | 044 — [178]
O-» Manarackap (38) . . 1,28 — 052 |041 |—0,23|—140| [154], [207]
Tpanner jgpeBEDX nJat-

Bopm (238) 0,89 044 1050 — — | B. A. KyTo-

e anu [63]
BazaasTer reoCHHKIN-

HAJBHBIX PECHOHOB
Cpeagee 1o 25 reocHHK-

JIHHAJLHBIM pemonaM

{25)** . v 1,00 |—0,033/0,182 | 028 |—0,18 |—041
CCCP, Kaska3 i 3akan-

Ka3dwe (33) . 082 |—0,155/0.237 | 0,37 | 0,30 | 0,02
CCCP, ¥ pax (91) 0,68 [—0,222(0,251|040 | - ==
ITHP . . 1,25 — 0,46 | 0,37 = =
CCGP, ]\\[nmbt:hﬂe o Ba

(86) . . 0,60 — 10,23 (0,39 | 0,80 |—0,32
BazalpTer EIHH,(‘J-HITUHOI"!

dopmawin (355) 0.60 0,26 (044 | — — [B. A, Kyto-

ame [63]
KorTunenraannaa  oun-
Bun-Gaszanbronsan  $op-
Mamst (276) 1,33 — |044 |031 | — | — |B.A.Kyro-
i [63]
Oxeannveckie 0azannThl
Cpeanee 1o 36  ocTpoBaM

Tnxoro, Huanitckoro i
ATIaHTHYCCKOrO OKCAHOB

G 840140 — (035 | 049 |—0,26 |—0,51
0-B PewHnon (2)) 1,90 — 10,23 012 | — =
Toxentonuie  GazajibThl,

lapaiickne o-a (112) 1.50 0,366 0,064 010 | — — 246]
1leogauie GasannTii, I'a-

pafickne o-sa (35) 1,80 — 1034 |019 | — =
Basaabrn Cpepme-ATian-

THgeckoro xpebra (33) 0.80 — 047 |02t | — = [233]

* CHOCKM cM, B Taba. 21.
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I podoaxcenue maica. 137

Ilopopsl, PeTHOHBL = — S A E HeTougui
(B CKOGKAX 00BEM BRIGOPKN) x, % lgx | nam v L HIE | yydopyanun
Slg Alg Eig
ToaenToBee HasanbLTL
OKeaHnueckoit  gopma-
i (110) . . . L. 1,20 — 031|026 | — — | B. A. KyTo-
anH [63]

llleno9HEIe  OJINBUHOBHE
6a3anLTLl OKeaHM9CC-
ro#t opmanym (118) . 1,80 — 10521029 | — — To e
JIyHHHE §a3aJBTOBLIE 10-
POJIEI M NIBLBL T3 pailo-
HOB Tocajak «Jlyna-16»
u ¢Amoiom 12» . . . (200011 — [024 {042 | — — | [195], [326]

oforameHHLIX THTAIOM, pacnojaaralorcA BOAUBH TPAHOIEL MeMy KOH-
THHEHTAIbHOI W OKeammIecKol Kopoil.

XaparTtepuays mosejenne taTaHa B Gasamprax (rabua. 137), waTe-
pecro OTMCTHTH HaMeJawmylocad oGpaTHyIo aHaJOTHIO B pacHpe/eIenin
aToro sjaeMenta i asomunng (raba. 138).

Tabauya 138

Cpegnue cojpep:kanna amnoMudusa 1 Tutana (%) B pasaudabIx
rpynnax 0asalpTon

Gaas BajanbTel OKeawnun- BasanbTh!
= 243N HTH DazaanTh qeCKAX 0CTPOBOB OReANMYeCEIX
O-1eMEHTE] OREAHWICCRIX | yop 1 ReHTAILHELE (TONENTORBIE N CPeNHHLIX

YT HCITOYHBIC) XpeGTOR
Al 8.8—9.4 8,0—8,5 7.0—7.8 84
Ti 0,60 0,80—1,00 1.50—1,90 (.80

llogo0no amlOMUENIO IO XapakTepy pacIpeeleHHs THTAHA 0a3a/ibThl
paspensioress Ha Tpu rpynosl. [Ipm sToM MakcHMAanbHOMY CO/eDAKAHUIO
AJIOMEHEAA B 0asajbTaXx OKEAHHYECKMX AYTD COOTBETCTBYIOT MUHIMAIb-
Hble COJIeP/KaHOA THTAHA, B TO BPeMA Kak OeJ(HBE AJIOMIHIeM IJyOuH-
HBI® TOJEHTOBEE 1 IeTouHkle 6a3ajbThl OKeaHHMYeCKMX OCTPOBOB OTJIN-
galoTca Haubonee BHICOKHM cofep;kaHmeM TutaHa. Kak oTMmewamoch
JUIS AXIOMHHAS, GasandpTH OKeaHNUECKHX CPeIMHHHIX XpeOToB mo cojep-
JKAHHIO THTaHa OJH3KH KOHTHHEHTAJbHBIM 6%13‘(1.'II)T3M., a4 KOHTHHEeHTaJIb-
Heie rabbpo B cpejHeM coOTBETCTBYIOT 0aBa/inTaM OKeAHUWYeCKHX JIVT.
Tarum oOpazoM, ecam 9RCUCPUMEHTATIBHBIC JAHHBIE O 3aBHCHMOCTIH
COIepRANMA aTIOMIHUA B 0a3a0bTOBLMX BREIINIABKAX OT rAyOuint hopai-
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POBANNA MarMaTmuyeckoro paciuiaBa [43] okamyTes cmpaBeITIBBIMIT,
TO YBeJHYeHWE CPeIHero cojleps;kaHiasg THTaHa B 0a3aabTax Mo:KeT pac-
CMATPHBATBCA KAk KOCBEHHLIIT KpHTepmil rayOdnmHOCTR 3aporKIeHins
OCHOBHLIX MAarm.

Chemgyer oTMerutb, dTo WMMeOn(Midca QaKTHUCCKWIT MaTepHal He
DOATBEDP:HKIAET 3AMAHYMBYIO TMIIOTC3Y O BO3MOKHOM PA3JIHYIUN B COZEp-
JRAHAH THTAHA B MAaHTHM, 10/ICTUIANILEIT KOHTHHEHTAJNLHYID H OKeaHM-
geckyl Kopr. OcHopmas macca ©6azajbToB OKeAaNNMUCCKHX CPeJHHHBIX
xpe0TOB @0 cofep:RAlUMI) THTAHA HE OTJIHYAETCS OT KOHTHHEHTAThHLIX
0a3aJBTOB, & B OpeIetaX KOHTHHECHTAILIOI KOPLI 0T/1eJbHLIEe KOMILIeKCH
HECYT 3aMEeTHO MOBHIIMIEHHEIE COJeP/RANNA THTAua, cpaBHUMbE ¢ DaRalb-
TAMH OKeAHHYeCKUX OCTPOBOB.

llpu cpaBmenuu pacmpe/eJciis THTAHA B 3eMHBIX I JyHHBIX rab6po-
$azaIbTOBEIX HOpPojax HeoOXOJHMO pasaudarb mo KpaiiHeli mMepe jaBe
TPYOOE IYHHBIX mopoj. llepsas rpymma, pesko oforalleHHAs THTAHOM,
mpejicTaBiena cepueil 06pasmnos, coOPAHILIX BO BPeMsl BhCAJ K HA JyHY
AMEPURAHCKHEX acTpoHapToB mo mporpamme «Amoanon-11». Toxero npe
PA3HOBUAHOCTI 3eMHHIX radOpoujios — ra0ddpo oKeanMICCKIX OCTPOBOB
u gauddepennmpoBagnLe cepuu KOUTHHENTANBHNX Tadfpo HOKA3HIBAIOT
3MAYNMYI0, XOTS W Kpalile MAJyl0 BepoATHOCTHL COAGPIRAHNII TUTaHa,
COOTBETCTBYIOUMX MHHUMAJABHOMY COJIep:Kannio storo sixementa (4,3%)
B obpasmax ¢ Jlymmr (rada. 139).

Bropas rpymma mpepmcraBiena rad0po-GasaibToBLIMI TOPOTAMH H
AyHHoil OHALI, coOpaEHLIMIH BO BpeMs BEcuegunuil «Amosmon-12»
H coBeTckoll aproMaTmdeckoit craruuu «JIyna-16». Ilapamerpst pacmpe-
JeldeHns THTAHA, BLIYUCICHILIC A 3TOH TPYONBEl JYHHEIX [OPOJ Ha
OCHOBAHNH HMEIOUINXCs TANHBIX, 0Ka3adHch 09eHb OJIN3KI mapasMerpam,
XapaKTepH3VIOMUM paclpeeeHne THTANA B IUEJOYHLIX OJNBHHCOLEP-
;Ramnx 0asamxbTaX OKeaHNTeCKHX OCTPOBOB, CBABAHHLX ¢ BYJIKaHaMH
NEHTPAILHOTO THIA. Pasamuams MeHyly STHMU IapaMeTpaMm — cTaTii-
CTHYCCKN He3HauuMpl. Keiam ke B3ATh LI CpaBHeHHA 0a3albToBHIE
CEePHHI OTHAECIBHEX OKCAHMYECKHX OCTPOBOB (HampmMmep, o-Ba Peionbomn),
TO AAEHTHYHOCTH IapaMeTrpoB pacopejesIeHHA THTaHa B 3€MHBIX OReann-
YeCKAX MEeNI0YHHEX 6azajbrax M JYHHLX Oa3aIbTOBRIX IOpoOJax pac-
CMaTpHBaeMO#l TpPyOmel TposABisercs cme 0Oogee pesko (raba. 137).
MunnManbHEEIe H MaKCHMAaJbHLIE COAep:RAHNA THTAHA A KpPUCTAJIH-
gecknx 0a3ambTOBHIX MOPOJ M JYHION ULJIN B3 PaloHOB DOCAIKN «ATION-
n08-12» 1 «Jlyna-16» Onim Buumenens: ¢ BepoAaTHoersio 0,01 m BRI0ueHs
B 1aba. 139 gnsa cpapremma. Ciaegyer oTMeTHTh, uTo ofpaser Gasambra
€0 CPABHATEILHO BHICOKHM comep:kammeMm ThHraua (2.9%), nocrapien-
HH crapmueil «JIyma-16», BeposaTHO, ITe IPHHAIEIKAT K COBOKYVIIOCTH,
npepcrasiaennoit ocraapnniMu 19 oOpasuamu. Jro copepsramme OwIIO
MCKIIUEH0 W3 10JcdeTa mocje Toro, Kak OulI0 onpejeseno, 4To BepoAT-
HOCTH BCTPETH TAKOLO COJIeD:RAHNS B COBOKynHoctH He mocruraer (0,01.

IToMuymo meToTHEIX OMUBHHOBEIX OKeamudecknx 6aszanbroB, KOTOpPHIE
GONBINAHCTBO HCCAEMOBATENCH PACCMATPUBAIOT B KadgecTBe NPOAVKTOB
YaCTHYHOTO TIIABJCNUA MauTuu ma siaunreasunx (bosee 60 xa) rayom-
HAaX, OBE JIPYLHE Dpyninl Hopoj, Ipefcrasirenisie rabipo oReaHMIecKnX
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Tabauya 139

Onenka BEPOATHOCTHH HOABJACHUA «JYHHBIX Cﬂﬂl‘pﬂ\'ﬂ}lllii)) THTAHA B 3¢MHBIX
YALRTPAOCHOBHBIX I OCHOBHBIX HOpoaax

T Oﬁm.:'uhl’ {l)‘}{l—[“ﬁ LI
= | 53 g leatare
o E 5 ﬁ' nocapkn SiAnlJ rI:mua-i Dn
§ E - é W« IyHBI-160
1 % E’% S = g | .©
OpOIB, PCTHOHDI = - oZ |E= o
S &5 ga Sk |©88
g = B =2 g | EE
2 e RE =2 [TEEc
£ me R - e ==2Zc
3} ~ T B el's s
| I \ [
JIVHRTEL « 6 % 5 & = 2 = «| 005 Menee 0,0001
Hepugorursr . . . . . . .| 032 0,0015 0005 0,006 0,014 0,03
Bumfepmars . . . 1,47 |Menee 0,0001 0,03 0,07 [ 025 | 053
BasaabThi KONTHIICHTA u,nue
(COBORYITHOCT I pvrnona.rm—
HBIX CpefHinx) . . 0.95 |Meree 0,0001 0,0015 0,004 002 | 0,11
BasadbThl €PeiHHbIX oKea-
HiYecknx xpedror . . . .| 0.80 Menee 0,0001
BazauabTer OKealIec Kmx
OCTPOBOB . . . . 1,85 Memee 0,0001|0rouo 0,001 0,00 | 027 | 0.86
BasajibTh HIEIOUHLIC OB
Hosnie, Fapaiickie o-pa . | 1,80 |Meuee 0,0001 0,001 001 | 032 | 0.87
Basanprer TOoaenTOBHE, [a-
paiicKkkme o-Ba . . . . 1.50 Menee 0,0001 0,02 | 0.53
Ta6hpo KOHTHHEHTA. IBHOE
(COBORYITHOCTE pPEernoHaIb-
HBIX cpegumx) . . . .| 0,68 Menee 0,0001 0,0015
T'a66po TeOCH NI THIABHbIX
s3on CCCP . . . . . . .|009 0.01 0,02 003 | 006 | 012
lagopo, ¥Ypax . . . . . .| 062 0,01 0,03 0,04 | 0,06 | 011
IaG6po  oKeaHIYeCKIX
octposoB* . . . . . . .| 1,68 0,07 0,15 018 | 026 | 0,39

# TIpeAnoaaran Jorapupyuaee i-HOPMAABHOC [acipe/lelienne coep:aannil Turaia B cono-
KYIUHOCTH,

OCTPOBOB ¥ KHMOEpPJIHNTaMm, TaK:Ke IOKa3hBalOT MOCTATOYHO BLICOKHE
BCPOATHOCTH TPHCYTCTBHA IYHHEIX COAEP:RaHMI» B paccMaTpuUBAeMbLIX
coBoRynHocTsX. (CBA3H KUMOEPIHTOB ¢ DAYOMHHBIMH yYacTRaMii Bepx-
Hed ManTuu oOmenpusanana. [eosornueckoe IOA0KEHIE OCTPOBILIX
ra66po B mupepgexax 0azaJpTOBHX CepUM, CBA3BAHHLIX ¢ BYJIKaHaMIU
MEHTPAJIBHOrO THIA 0KeAHWueCKOU KOPsl, TaK#de [aeT 0CHOBAHAE CYANTDH
00 uX BepoATHOIl CBA3H ¢ MOCTATOTHO TAYOOKUMH YYaCTKaMU BepXmei
MaHTHHA.

Cyjisi o nojicueTHBM jgauney (em. tabu. 13Y), paswosngnoctn, odora-
nennne TuranoM (o 4,3% u Gouaee), Takzke MoryT OBITH BCTPeYENEL B Ipe-
Jenax auddepeniimpoBAHNLIX CEPHE KOHTHHEHTAABHHX Tahdpo (Hampu-
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Mep, B raddpo ¥Ypama). OjiHako B 9THX CAYUYAsIX OHM Yii€ HDe/CTaBIsIOT
c000f ecTecTBEHHLE KOHEeUHble UIeHBl JIOTHOPMAIBHO paclpeeseinx
COBORVIHOCTEIL.

Tarkum 00pasoM, HAMEUAWTCHA /IBA BO3MOKHLIX TIYTH KOHIEHT]al{L
THTaHA B 3€MHBIX OCHOBHHIX U VIBTPAOCHOBHBEIX TOPOJIAX.

1. Yacrtuunoe niaapIeHie MaTepnaja BePXHEH MANTHN HA 3HAUHTENL-
upix rayonpax (60—100 u Goaee kmaomerpos). KumGepantn, a Takme
OKeanuveckie 1ej10unne 0IuBIHoBLe 0a34IbTh 0 OKeaHmdeckue rabopo,
CBA3AHHBIE ¢ BYJIKAHAMM IEHTPAJLIHOTO THOA, MOTYT CIY/EUTH HpHUMe-
pamMm oforamleHHnX TATANOM HOPOJ 9T0I TPpymmel. Hak yRasLBaloch,
lMeeTcAa ompesieleHHas aHaJorus B PACIpe/IeJeHUN THTAHA B OKeaHNTe-
CRUX IHieqounplX 0a3aJbTax ! JynHnX 0a3aJbTOBEX MOPOJAX N3 pallonoB
nocagru «Anomnon-12» u «Tyna-16». OrmeueHHast aAJOrHsa NO03BOJAAET
CcyaAnTh 00 H3BecTHOH OOIMHOCTH TeOXHMUTIECKOTO MOBeIeHHs TUTana
B IIpolleccax YacTHYHOIO TJIABJEHIA BepXHell MAHTHI 3eMIl, B Pe3ylb-
Tate KoToporo (opMupoBazack MaTepHHCKAasg MarMa OReaHNYecKHuX
me109HHX 0a3aabToB, W NOBEJEHIS 3TOrO HJleMeHTa B mponeccax odpa-
30BaHHs HEROTOPBIX I'DYIN JYHHKX 0a3aJMbTOBLIX TOPOJ:

2. Xopoumo passurag juddepenimanua OEPBAYHON 0Ha3aTbTOROM
MaTMEl B pAjle cIyTaeB Takyke BeIeT K I0SIBJIEHHI0 BLICOKMX KOHIeHTpa-
NIl THTaHa B OTeAbHEX tumax jguddepeHnupoBaHHnX TabOopougoB
(CCCP, ¥pana, I'penamanaus, Crasprapg m map.).

Cpeanpe cojepsannsdg THTAHA B JUHOPHTAX O09€Hb OJU3KH OTMEYCHHEIM
s rab0po M ToabKo MeHBIIHE Kod@@uIMeHT Bapuanum cojepiaHui
3.1eMeHTa B ri100a;bHOM MacuiTafe, a Takike B HpeJledax permoioB Imoj-
depruUBaeT OTJAHYMe dTol Ppymmnl mopox or radépontos (taba. 140, 141).
Anjesutel nojlodno 0azaapraM Mo COAEP;RAHHI0 THTAHA TaKAke YeTKO
pasneadaoTcs 1a KOHTHHEHTAJbHbe U oKeamWdecKne (ToUHeE — OKCANH-
vecknx octponoB). Ilociemnme copepssar B Tpu  pasa  Doabuie
TATAHA, YeM AHJe3UTH KOHTHHEHTAJLHLIX W CYOROHTHHENTIbLILIX
PErHOHOB.

Takum 0GpasoM, OCHOBHBIE U CPEJIHIE IMOPONLL ORECATMHILCKOH KOPBI,
IPEAMOIOKITEIBIIO SBAAONIHECA BHILIABKAMIT H3 JOCTATOIHO T'a1y00KMX
VYACTKOB BepXHeil MAHTHH, OTAHYAIOTCH pPe3KUM  o0oramenneM  TH-
TAHOM.

HeroTophie U3MeHEHHA B cojep:RaHiill THTAHA B HPOIECce IBOAIOIHE
3eMHOII KOpPBl MOTLYT OBITH Ipocie;KeHE Ha IpHMEpe KHCJIHX HOopPoj
(radm. 142—143). Hesuaunrenbmoe, XOTA M CTATHCTHUYECKI 3HAYAMOE
naxomaenne Turama (0,20%) ormeuaercs B AOKeMOPUIICKUX Tpanurax
[APeBHUX IHUTOB 110 CPABHEHUI ¢ TpaHuTaMu Doliee MOJO/JAbIX [eOCHH-
kanaanbuux pernoros (0,15%). Tlogofnasn 3aKOHOMePHOCTE LOBTOPACTCA
n B cayuae 90 y3UBHEIX apaZoroB TPAHUTONIOB. B 1memoM r paHHTONIEL
U Kuciasle 3¢Qy3HBHLIEe TOPOAL OTJIMYAIOTCH JIOCTATOYHO BLIJIEPALITIEIM
coflepRaHNeM THTaHa B PAa3IHYHEIX PECMOHAX 3eMHOTO Mapa 1 0JMHAKO-
BEIM CPeJHIM PerHOHAJBHEIM KO3QdUuuentoM BapHalMHl ero cojepika-
nuit, pasunm 0,54,

Bapuraunonnas auarpamya tatan — kpemuuit (pme. 20) ouens 6an3ka
nogo0HOM auarpamme jas kaaemus (oM. puc. 14). Heckoabko oTamuno
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Tnrau B AMOPHTAX W aHJe3nTax

Tabauya 140

ONOIL - == S A E y :
(n r|<§ﬁIl:';;'::ﬁgce;“g?gnpu ") x, % lgx B v P L l!flI(;‘JI(]:I'JlI‘lllll!ll
S1g Ajg | Elg
HuopuTht
Cpejmee mo 41 permomam
3eMHOTO mapa (41)* 060 ([—0,238]{0,141/0,22 | 0,49 |—0,72
Espona, HenrpaabHasn
1 3amajHas, 00mAan
Bufopka (25) 0.70 — 1025 |0,36 [—036|—0,72
CCCP, reoCHHKJINHAJB-
Hbi@  PermoHB  A3HAT-
CROIT WacTH, 00INAS BRI~
Gopra (46) . . . 0,60 |—0,261]0,185( 0,28 [—0,06 [—1,00
CCCP, ¥paa (22) 0 e 045 [—02399)0.199(032 | — —
CCCP, Boerounoe 3abaii-
ranaese (27) . . . . 0,60 P 10,34 1057 | — — |10. H. Cne-
muop It P. M.
Pomanona
CIITA, ofmas  BaOopKa
(B2) % ¢ £ v e & wa 0,55 |—0,301|0,183|0,28 | 0,38 [—0,77
AnjesanTsl
CpejiHee 0o 54 RONTHICH-
TaJbHBIM I CYOROHOTIH-
HEHTAJIBHRIM PCTHOHAM
semHOr0 mapa (54) ** . [(050=0,090 — (047 [0,33 | 0,26 | 0,15
CCCP, Kpwsm, Kaskas,
JakaBka3abe, opmasn
pufbopra (31) . . . . 047 — |06 |034 | — =
CCCP, Kamuatka (26) . 040 — |00 |025 | — =
CCCP, Kamuatka, K-
wepoit goa (51) . . 0,46 - 042 10,26 | 044 [—0,35
CCCP, Rypuibckue o-Ba
) & 0 e B B T 0,52 — 10211040 | 085 | 100
CCCP, reocHHKIHHAJb-
HEI@ PETHOHKL 431ATCKOK
"HacTH, 00mAas BHIGOpPKA
I 2 0,46 — 041 |10,24 | 034 | 0.33
TuxooxeaHCKHii  pyJna-
HIMeCKUil 1osic, obmas
BEIGOPKA (65) 5 % 054 [—0,301{ 0,471 0,26 | 035 | 0.98
CIIIA, o0mas BOOpPKa
02) & e s g 0,48 |[—0.475/0,286| 046 | 0,25 | 0,51
CIIA, Cranmernie ropsl
(3 i e e o e i 046 |—0,441/ 0337/ 055 | — —
CIIA, Kaandopmaa (35) 0,36 — [043 1036 | — =
HerTpanpuas  AMepnka
(20N o mio o o gen s 7o 0,38 — (019 1050 | — =
0-8 Maprranka (38) : 0,26 — 0,084] 0,32 = =
O-na Tuxoro, Mmuniicko-
TO U ATIaHTHYECKOTO
oxeaHoB (27) . . . . . 1,48 — 0.65 | 044 [—0,33 [—0,78
* Cuocnu oM. B Tafa. 22,
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Turan B rpanoqunopnTax N KBapuUeBbBIX JI10pPHTaX

Tabauya 141

IIopoas,  perionsl (B CKOGKax = e mii v “1‘“ ";,E;l E,[;,.é,?;;:;:g,
00BOM  BBIGOPEHA) %), 70 S Slg Al Eig TR
I panonopnret
Cpejnce no 30 pernoHam 3eM-
moro mapa (30)* . . . . .. 038+ — 0,06 10,46 (014| —1.0
+0,02
dnmasanua (38) 0,41 | —0,432] 0,200 | 0,51 | — — i:l’;l]1
[241a
CCCI’, hapraz (58) . . . 0,23 [—0,654] 0,201 0,51 | — — A. M.
Jlemi
mA. Al
CrrHIT
[48]
CCCP, reocunnampmaipHLie pe-
THOHLL a3HaTCKOIl wacTu, o06-
mas sebopra (99) . . . . . 0,34 | —0,500| 0,164 (0,24 | 0,07 |—0.19
CCCP, Cpejaunss Asus (23) .| 031 [—0,556| 0,192 (0,30 | — —
CCCP, Babaiikamnse (34) . . . . | 032 |—0439| 0,166 (026 | — —
danaguan Adpuka, obmas B-
dopra (33) . . . . . . . .. 037 | —0466( 0,479 (0,28 | nog| (.24 [156]
CIIIA, hanndmpmm (dS) 032 | —0,500| 0,429 [ 0,20 | — —
CHIA. Apnauna ( 0,50 | —0,359| 0,224 0,35 | — - [283]
Iamaja (22 R E e s e 0,32 | —0523 | 0167 (0,26 | — — [251]
Kpapnesbie AiopnTel u TOHa-
JANTH
Cpeaaee mo 26 permonaM  3eM-
HOTO miapa (26)** .. . .| 046 |—0,356| 0.115]| 0,17 | 0,53 | —0,27
CCCP; RaBrasz:(26) = w & w w0 0,28 — A3 D47 = - A ML
JlesitH
HA. A.
Curnnn
18
CCCP, reoCHHKANHAALOLIC pe- [48]
I'TIOHB  A3WATCKOI wacTir, 00-
man spuhopkra (33) . . . . . 0,42 — 0,46 10,38 |0,29| —1.0
CQCCR, ¥pax (27) o e m g w v 0,32 == 0,41 |0,34 '
CCCP, Bocrounoe 3adaiikanne )
(46) - o o o o 039 — |o012 031 10. H.
Crosmuop
u P. M.
Pomano-
Ba

% Cnocen oM, B Tabg. 23,




Tadauya 142

Tutan B rpasnrax

S A E 5';‘:‘

TTOpOE, ncrnlt‘nljgbgi;)nnﬁnax 06BeM % % P E:n Vv “11." J;:g.:rs: gg=

g g lg |22
Cpeauee 110 30 naaTopMCHILIM pe- |
rioHaM aemporo mapa (30)* . . |020% — 004 1020 —035|—040
+0,01
Cpeanee 1o 35 reocHHEINHAILHLIM
permoRaM semMHOro mapa (35) *. . | 0,15+ — 0,06 |1040( 0,24 000
+0,02
CpesHee o rpamgram . . . . . . 0,18+ — 005|028 — -
+0,01
Espona
ﬂnnbopmunme Peruomsl, 0omas

pubopka  (116) . . . . 0,19 [—0810| 0298|048 | 061 036
CCCP, YipaHnHCKHI hpnc'ranumm ;

i Maceusn (60) . e e e . .| DA8 | —0886| 0.283|045 | — —

TP (81) . e e | 04T | —1,402] 0258040 —
Espona, dann'lnaﬁ 1 Ilenrpann-
Hast, obmas seibopra (32) . . . | 0,6 |—0959 | 0418|070 | —0,01—1.39
Azusn
CCCP, reocnBRJINHAJABHLE peruu- _

Hbl, 06mAA BLDOpKA (5{”) 0,13 | —1.018| 0,358 | 058 [ —0,21] 0,74
(((‘1, Ypax (i8) . . coooo | 03 | —1046| 0394 (066 — —
CCCP, Rasaxcram (82) . ..o 043 | 1045 0374|062 — —
CCCP, Cpeansaa Asuna (h) eoe oo | 042 | —1,095] 0372 061 — —
CCCP, 3adaiikanne (157) . ; 044 | —0,928 | 0305[049| — —

Tam ke, cpejHee 110 IJ rpanm‘—

HLIM MaccHBam (15) . ... .| 044 | —0886| 0,179 028| — —
CCCP, NMpumopre (58) . 041 | —1.113| 0,372 | 061 —
CcCccp, Cnﬁlpci.aﬂ nas n{mp\m (H) 018 | —0873| 0370|061 — =
flomonusa  (20) . . 018 | —0,842 | 0307|049 — — _
Manaitams (49) . . . . . . . . .| 047 |—0886| 0263|042 — [131]

Adpura

Banaguas Adpnra (180) . . . . . | 020 | —0,754| 0,250 | 0,40 | —0.83 1.00| [156]

O- Manaracrap (28) . . . . . . 016 | —0903| 0361|059 — — |[154],
[238],
[207]

Cesepnasa AMepura
CIIIA, of6mas Bmﬁupna (88) c |07 | —0.8661 0326 0,53 | —0,29(—0.06
lhamaga (60) . . .. | 045 | —0921 ] 0,3260,53| — — | [251]

* Chocun em. B Tanga, 24,




Tabauya 143
Turan » kneanix ddysnsax

Mopoiul, Peritoms (B CROGKAX  0GBeM i o ,,;‘:,; v “_f,\" “,&“
BBIOOPIK) S o &7 SI ‘qlf Elv
g g g
Jumapnrer, puwoanToi, (eabanTel,
ofcnnanbl, Ksapucsnie mopdgun-
poi
Cpeanee mo 16 maatdgopMenabiy
permoaM (16)* . . . . . . . . [020% = 007 1035 — =
=003
Cpejaree 0o 34 reoCHHEAHHAILULIM
peruonam  3emimoro mapa (34) * 0,412 e 0,035 0,32 | —0.19]—0.,88
+ (001

CCCP, Barasrasne, NKasraz (30) | 014 | —1,009| 03821063 | — =
CCCP, reocHHRAMHAJILHLIE peruo-
HLl @3MATCKOII 9acTH, ODIIAH Rbl-

bopra  (44) 0141 | —1.051 | 0,330 0,54 [ —0,15|—1,05

CCCP, Cpeuas Asma (45) . . . .| 042 |—1071| o332 054 — | =
Cenepnaa Ardantura (20) . . . . | 042 |—1,045| 0298 (048 — —
10snas Adppnka (20) . . . . . .| 025 [—0,600| 0313|050 — — | [207]
O- Manarackap (23) . . . . . .| 017 |—0943 | 0413 (069 - — |[154],
[207]
CIIA, ofimas smbopra (58) . . . | 012 |—1,027 | 0,333 | 0.54 | —0.60(—1,10
JdaunTe

Cpejmee mo 31 perioHy 3eMHOLO
mapa (31) **

e e e e e o | 034 | —0496] 014410221 0,85 15
CCCP, Kpuy, Kaska3s, 3akaBkasbe

(27) SN e | D9l = i[FBde 028 — —
CCCP, Rypuascrue o-pa (18) . . . | 046 — 023 (050 — =
CIIIA, o0maa mebopra (61) . . . | 030 — 011 (037 082 085

* CHOCEM ¢M. B radi. 25.

NOA0sKeHIIe TAYOuHNLIX 0Keannueckux 6a3aabpTOB, BHIEAAOIINXCA HAKO-
IJICHWEM THTala, a Takie o0OraOleHHEIX KaJbIHeM INPOKCeHATOR,
B KOTOPBIX COJACpikaHIe THTaHA He JOCTUPaeT YPORHA OCHOBHBIX IIOPO.
CoenuduyHo Takike I0J0KeHHe IKIOTHTOB M3 KUMOepPJINTOBLIX TPyo.
Hx ortHocHTenbHas OEIHOCTHL THUTAHOM, KaK OTMEYAI0CH, BEPOATHO, CRA-
3aHa ¢ ABICHHAMH IIOTEPH THTAHA B IPONECCe BEIILIABIEHNA.
Hurepecno, wro pacupejesenye THTana B BHIOOPRAX TPaHOUIOPHTOR
APeBHUX [UTOR XdADAKTEPH3YeTCH [IBYMOAJbIOIN KPUBOI pacupeiee-
aus (puc. 21). Auaaus Kpupoil mo3BoIfer cyAUThH 0 Haauuui B BLIOOp-
KaX mpegeraBnredeil ABYX cosokynuocreil. llepsas ¢ wmojpoit 0,25—
0,20% Ti 6anara rpanntay, a sropas ¢ mojoit 0,45—0,60% Ti orBevaer
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Pne. 20. Bapnann-
OoHHAA JHarpamma
THTAaH — Kpemnmii
B rOpPHBIX MOpojax
muToedeps

R 1 — nrn';-,\‘a}mgmﬂ o=
poawi: 2 — addyans-
. =R HBIE 1LODOIB i
[ TamopgpuyecrHe 1o-
by [al: pomi
(= 5o 1 — rpaunTtsl, 2 —
KHCIBIC addysnpn,
3 — TrpaHOIMOpNTLI,
4 — AALMTH, 5 —
KBapiensie  JHOpHTH,
6 — anjeanTs, ==
INODHTH, 8 — radiopo,
9 — (a3aJbTHl TencHH-
KINHAILHELE, H—
OasannTel  CpenHe- AT-
JAHTHYCCKOID XpeoTa,
11 — DasaJ LTl naaT-
dopyennpie, 12 — da-
34.1bTH TOAENTOBRE T'aBafickuX 0oCTPpoBOB, 13 — 0asainTHl OKeaHMYECHKHX ocrpoposn, 14 — cue-
BwitThl, 195 — TpaxuTh, 16 — HedeluHoBHIE CcHeHHTH, 17 — GoHOMNTBI, 15 -~ IUPOKCEHITH,
19 — nepumoTHTH, 20 — IVHATH, 21 — ENMOepiuTel, 22 — DKJIOLMTH (Cpemuee), 22a — BEI10-
IUThl M3 HKUMOEDAMTOBEIX TpYOOE, 220 — BKIAOTHTH H3 MeTaMop@uueckHX 11opod, 23 — amdi-
G0auTRH, 24 — rHeficsl, 25 — KPHCTAMIHYECKHC CJATIH

KBapPUEeBpIM AHOPHTaAM Wl guopuraM. OOpazoBanue TPaHOAUOPUTOB Ha
niaaTopMax B pesysabTaTe IpAHATH3ANNN Gojee OCHOBHEIX IIOPOT, OTIM-
CAMHOE MHOIMMH ICCIE/(0BATENAMHE, SBJIACTCA ONHUM I3 BO3MORHLIX
00BSACHEHNIT 0TMEYeHHOH /[BYMOZAIBHOCTH pacHpeeleHAs. XapaKkTepHo,
4To JBYMOJlaJibHEle KDHBHIE pacupefelleHNsA TUTaHA He Ha0I0JA0TCH
B ciIydae TeOCHHKIMHANBHLIX TpPaloJHOpPHTOB.

CymiecTBeHHOTO HAKOIUIEHNA THTaHA B MIEJOUHLIX IOPOHaX HE OTMe-
gaeTca W Hamboslee IMeoTHBIE NPEJICTABUTENN DTOH CEPUIl COTEPiliaT
HaMMeHbmMe KoJuuectBa TuraHa (tabm. 144, 145). C atoit Tourm ape-
HUS BRJENACTCS AHOMAJBIAA [IeJoYnas OpoBUHONA Koabckoro moay-
0CTPoBa, HedeJUHOBEE CHEHHTEH KOTODPOTO B CPEHEM COMep/RAT HOUTH
B 71Ba pasa Goxbmie Tutana, yeM HedeanHOBHIe CHEHHTHL 3eMI0I Kop
B neaoM. Juauenue 0,35 % Ti mo:xer OniTh HPUHATO KAK Cpe;iice, Xapak-
TepPN3yIomee NEJTOYHBIE HMOPOE 3€MHOM KOPHI.

[
o
8 |
il 1T
>
e
S
<
=g
)
Pue. 21. JIaymopatenasn e
KpEBag  pacnpefeneHns S 2r
THTaHa B rpanoaunopuTax 1 I
MUTOB: 0 - : , 5 :
I — LSamagwas Adgpuka, IT — 02 04 06 a8 10 12 LY Tah. %
DUHIARINA £
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TuGauya 144

Turad B WEIOUYHBIX HHTPYSHBHLIX MOPOJIAX
TTopoee, PETHoLb - — S nam AN s Herouning
(n CROGIY uiBeN |«|.I|I|l‘.:»|mu) x, % lgx Sl‘g v l ";Igm Lﬂl;;“ nmﬁ'l'[l;r.‘m‘
CHEHNTBI
Cpeauee no 40 pernogam
BeMHOro  mapa (40) * 1041+£0,05 e 0,16 10,40 | —0,16] —0.33
Erpona
DBaarniickuil wurr, oduas
BEIGO KA (30) - . (0,53 —0.425 | 0,346 [ 0.57 | —0.40] —0.30
LR - ; 0,46 — 23 1050 - =
Aann
CCCP.  reocnHKINHAIB-
HBI¢ PCriOHBI azmaT-
CROI wacTIr, 06O1as BEI-
DopRa (36) . . . . 0.43 — 017 1040 044 | —0.70
GEER, Vhasr (20) =« « = 0,34 —0,561 | 0.279 | 0,4/ —
CCCP, Cpeanaa  Asus
20y . . 0.30 —0,618| 0.318{051| —
CCCP, Cer w[.r) ~Boctodias
Tysa (G1) 0,52 — 018 [035 [85]
Adpura
Odmas Bebopra (27) 0.40 —0478| 0.264 041 | —031] 072
0-B Majarackap (o) . 033 - 018 1055 — — [154].
207
Cepepuana Amepnka .
CHIA. ofmas webopRa
(28) . e 0,35 —0.602] 0,351 1057 -
lvamana (JO} 0,35 — 0,22 [0,63 - [251]
Hedeannopble CneHNTHI
CpeaHee 110 48 perpoHaM
seMHoro mapa (48) * 0,300,004 == 0,13 (043 033 33
Espona
Daxrmiickuil mir, odman
BEIDOPKA (42) . . . . . 041 —0,516| 0374 | 0,62 | —0.48] 1.05
CCCP, Lioabcrnmii noay-
ocTpon, ofmas Buifop-
ra (111) . 0,53 —0,387 | 0,348 0,57 —092| 070
Asusa
CCCP,  reocmHEKIMHAIL-
HEI€ perHoHb, obmas 5
Beibopra (30) - ; 0,32 —0,627 | 0,385 | 064| 0,23 | —0,05
CCCP, 10ro-Boctounasn
Tysa (30) 044 —0492] 0352|057 — —
Appura
Oboman wseibopra (44) . . 0,25 —0,767| 0,424 | 071 | —0.46] —0.71

* CHOCKHM cM. B Tabit, 27 n 28,




Il podoascenue mab.r, 144

Ilopoakl, pernoHLl

e — G S nan | A mam | E wan | Herouani
(B "‘Rﬂf)“[i‘iﬁu‘l‘)ﬁb‘ ! x, % lgx Sig ¥ Alg J1g | MugopManm
Feunen (22) . . . . . 0,22 —0,733| 0,254 |040| — —
[0mmnan Appuxa (24) . 028 | —0,633]| 0264|042 — = [207]
O-1 Manarackap (20) . 0,25 —0745| 0402067 — — [ [154F [207]
Cepepnan Amepuka
CIILA, ofimast  BbBOpKA
(22 o B 0,25 —0812] 0497 (088 — -—

Tabauga 145

Turan B mwed0usbx 3PEPy3uBHMX NMopojax
1Topoasl, PErHOHEBI — — | S mIm . | A nau E nan leToquui
(B CHOOKAX OOBEM BHIGODHI) x, Y% lgx Sig B A]'g- Eg HugopmaL
TpaxnrTsr
CpejHee 1o 28 permonam
3eMHOro mapa (28) ** (0,40+0,07 - 0,18 |0,40] 0,80 | 1,26
Enpouna, lleuTpaannas i
Sanaanas, (;ﬁuum BLI-
bopra (24) . 0,38 — 0,25 [066] 046 | 048
Hranua (28) . 0,41 = 021 (051 — e
ACIJ[JH]\d oﬁm.an HhIGOphd
28) . 0,44 — |04 [031| — —
UH '\Ia,LdlaChdp( 0,40 - 019 048] — — | [154], [207]
Apctpamns (22). . . 0,38 = 032 (084 — — [237]
()-sa Tuxoro, Hnnmlm\w
ro H ATIaHTHYECRKOTO
oxeanon (26) . 0,31 - 0,14 (045 | —047 —1,00
DOHOANTDI
Cpepree no 20 permonam
gemMHOoro  mapa (20) ** 0,24 +0,04 — 0,09 [038] 0,69 | 1,07
Espona, Ilenrpaaninan 1
mm;mdu, ofiAas BLI-
Hopra (22) . 0 0.18 —0914| 0422|1071 — —
\ql]mhd Uﬁmaﬂ n}.lﬂnpha
Py N : 0.26 —0,699| 0.35210.57 =
On \Ia,ld;achdp (”) ; 0,19 0,866 | 03831063 — — | [154]. [207]
CIIA, ofunas subopra
PO 5 5 v i 2o s 022 | —0,719] 0,243 [039| - -
O-pa  Toxoro, -
CROrO 11 ATIaHTHYC-
cROro owreanon (22) . 0,20 —0788 | 0,415]0.70| — —
* CHOCKM CM., B Tadd. 27 u 28,
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METAMOP®HYECRKIE ITOPO/1bl

Pacopejesenne turana B amdubommrax (tada. 146) anasormano
cBOMCTBENHOMY (ABANBTOBLIM TOPOAAM. JKIOTHTEL TAlKe XapakTepusy-
wrea OausrnM GazaipTaM CpegHUM CONEP/RAUIEM THTAHA, OTJMYAACD
OT MarMaTHIeCKUX AHAJTOTOB CYO@CTBEHHO 00JbINe jiclepcHeil pacmpe-
JleJdeHIA CTo cofepskanmit. B arIorHTax, IS KOTOPRX HMEKTCS OCHOBil-
HISL TpefmoTaraTh HauGolee rayfOunmoe TPOMCXOsK/IeHNe (DKIOTUTHI 13
KOMOepINTOBLIX TPYOOK), cojepikamie TUTaHA HagaerT Ao MHIHMYyMa.
Ecan npunste B0 BouManmne, uto 00pasnnl OeHLIX THTAHOM JIK.JIOCUTOB
BCTPEUAIOTCH B BU/IE BRIOUCHUH B KuMOEpanTax — rayOHEHBIX YABTPa-
OCHOBHLIX BEILIABKAX, aaMeTHO o0orallenuniX THTANOM, BO3MOKHOCTD
n30HPATeIBPHOTO BRIOVIABICHUA THTAHA M3 JKJOTUTOB B IIYOOKHX y4acT-
KaX MAHTIH ABIAETCA BepOsSITHHIM 00BACHEHHEM 3TOro SBICHHA.

Cofepskanne THTAHA B MHelicaX M KPHCTAININYECKNN CJIAHIAX BechbMa
TOMHO COOTBETCTBYET TPAHOMOPHTAM IIPH CYMIECTBEHHO 00Jee BLICOKOM
roaGPUIENTe BAPHAMI, CBOICTBEIIIOM MCTAMOPGIICCKIM [OPOaM.

Tabauya 146
Tanran B MeTaMopduuecknx mopogax

OPOTIbL, THONBI - —_— S Han - | A na S M7 HETORHILE
(B (-Honﬁix'{wxil:Ghr(ﬁll:?i.mum:n) x, % lgx ‘Slg ! {_f]‘;t Eﬁl;;” HHCIDI;;II?I“—
AMdndoanTo
Cpeanee no 25 permonam
3eMHOro mapa (25) * 082 | —0455( 0,475]0,26| 1,08 | —0,30
Laarmitcrinii mAr, ofmast
suifopra (41) . . . . . 0,65 |—0312| 0,343 [0.56| 047 | 094
HER . 2 L o o v 086 — 043 050 — —
CCCP, Vpax (20) . . - . 060 | —0366] 0392|066 — —
JamajHas Adpuka, o06-
mas suifopxa (48) . . 054 |—0346| 0,291 046 | —095] 1,33 [156]
O-B Majaracrap (20) . . 0,92 - 050 (054 — — | [154], [207])
Ranaga (200 . . . . . . 059 | —0276] 0,231]0,36| - — [251]
D KIOTIT bi
Cpegree no 16 paiiomam
(MB) ®* .« o - e e e 0,76 —0,260| 0,365 060 — — ToumoeTn
OIeHOK He
JOCTATOYHA
Enpona, ofiasa Be0OpKa
25) . . o e e e 086 | —0309( 0,462 (0,79 | —0,15 —1.12
I0snan Adgpura (27) . . 036 —0,509| 0,262 041 [ —1,21] 1,65 [207]
THeiich
Cpepmee 1o 31 permony
gemuOro mapa (31)*** 9354005 — [0144 |040| 055 | —0.58
Baarmiicknil mmT, odman
BHIGOPKA (49) . . . . . 041 — 024 [059] 061 | 1,65
* CHOCKD CM, B Tafa. 29,
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IT podoascenue mada. 146

Hopoast, perionb = — 8 nau - | A wa ) Eowan | HeTogHmi
(B CHONKAX OODBEM BBIGOPEN) x, To lg x H!g V "1Ig ""Ig HHpOpMaIn
CCCP, ¥VKpansermii kpi-

CTAINMYPCKHANL  MACCIIR

I — 013 050 — -
Coeep, reocIHKAIHA L

HLIC  PErAOHL  A3UaT-

cROIE gacTm, obmasn

peibOpra (23) . . . . . 030 |—0.688 | 0414]0.69| —021] 129
CCCP, Cubmpcrasa miart-

dopma (41) . . . . . . 031 |—0646 | 0,383]0.63] — =
TEERS: 5 o o s o v 0,21 |—0,715 | 0358|058 — =
3anajgnas  Adpuka, 00-

uas BeGopra (1) . .| 038 |—0493 | 0,309 0,50 | —0,97| 033 [156]
Masputamusa (30) . . . . 034 [—0557 | 0324|1052 — = [156]
Haromen (30) . . . . . . 040 |—0478 | 0214|033 — = [156]
O-B Magaracrkap (28) . . 0.64 — 039 |061| — — [154]. [207]
CIIA, Apusoma (25) . . 0,31 — 018 (058 — = [283]
Kanaja (39) S 039 |—0511 | 0381(063| — | — [251]
Kpueraaanueckne claaw-
b
Cpeanee 1o 40 permoHaM

3eMHOro mapa (40)****1036+0,03] — 040 |028] 007 | —0.70
bBasriiickuit wur, obmasn

sBeibopra (64) . . . . . 047 |—0.570 | 0.387 0,64 —048] —087
DunIAHIIA, GHIAIATE

(Y Fe e b w e Lo 052 | —0373] 0231036 — — [241

[241a]

CCCP, reocHHRIIHAIBHEE

Peruonbl, OKImAS  BbI-

Dopra (30) . . . . . . 0.38 — 019 (0,50 0.41 | —1.00
IHP (23) . . . . . .. 0,52 — 0,29 056 —
Sanajnan Adpura, 00masn

puiGopra (56) . . . . . 0,26 | —0699| 0355|058 [ —0.45| —1,27 [156]

*ex® CHOCKY oM. B Taba. 29.

OCAJIOMHBIE I10PO]1bl

Cojiepshagme THTaHa B TIMHMCTHIX OCAJOIHBIX Hopopax (raba. 147),
BRIKYAA COBPEMEHHBIC O0CAJKM, TaK/Ke MMEeT H3BeCTHYI0 AHAJOTHIO
¢ TPAaHOJMOPHTAMH W KBapueBHMHN auopuraMu. IlecuaHne ocafiku IHib
HEe3HAYHTEABHO OTIANYATCA OT PIMHUCTHX HECKOJBKO MEHBIIHM cofep-
swanpeM THTaHa. llpy 3roM XapakTepHO ompejeneHHOe YBeJHYCHITE
COeP/RAHAA THTAHA B IeCYaHUCTBIX 0CAKAX IO Mepe JBOJIONAH 0Can0y-
HOii 000109KH BO BpeMeHH, HaXOfAmee YAOBIETBOPHTEIbHOE 00BACHE-
nue [99] B MHOTOKpPATHOM MPOX0IKACHNN TCPPATEHHOT0 MATEPHAIA depes
WKLl BEIBETPUBANNS U CEIUMEHTALIUN,

Jlannple o pacupejieleHME THTAHA B 0CA0YHOH M (TDAHHTHOID
oboaourax aurocdepn wnpusemenn: B Tabm. 148—150. Xaparrtepna
0JM30CTHh OUEHOK CPeHNX cofep:kaHmuil THTaHaA B ocajounoit oboaoure
KOHTHHEHTOB, a Talike B ¢IPAHUTHOIY 000/109Ke Cpe/IHEMY COLepPsRAIio
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THTAH B OCAMOMHBIX MOPOjax

Tabauna 747

IToponer, peruons — —_— H 'Z‘ E wan IlcToYHNK
g ber ) g N v | e |2
(B cs;c:lJr;;g(m(:;ﬂ,eu x x Slg ”‘!g ng W (o pyMaun
TaMHNCTHRIE CIAHIBI
Cpeanee mo 24 permoHam

aeMHOro mapa (24)* (038005 — |012 (032 [034]| 0,26
CCCP, 3a6aiikaabe (48) 0,20 — |01 10,55 | 047 —1,97
Tanabt
Cpennee no 20 pernoHam

(200** . . . . ... .|046£0060 — 013|028 | — ==
CCCP, Pycecraa naar-

dopma . . . . . . 0,52 — 10,10 |0,49 | — = B. fI. Bo-
CCCP, Crndcran n1n'm 0,52 -— 0,08 |0,15 | — — pobneB 1
CCCP, Boabmoii kasikas 053 — 10,04 10.075| — — @ H{]yl\‘m]a

[32
CCCP, Jlaremiicran CCP 0.40 — 1024|1060 — | — | A. O. deno-
PeHKo 1
. A. Meraxep
[114]
Maumaitana (22) . 0.43 0472[ 0.344[ 057 | — — [131]
Ileckn n mecuyaHnKN
Cpeanee 1o 20 permouam
(20) *** . . . ... 03020060 — 044|045 | — —
CCCP, Pyccras maar-

:110pMd S 0,30 006 (020 | — | — B. fI. Bo-
CCCP, (JI\Hq]CI\HH nanTa (.30 — (004 (O3 | — | — pobner
CCCP, Boabmoii Hapias 0,38 - 0,10 [ 0,26 | — — |B. C. jHykona

[32]
CCCP, Jlarpmiickaa CCP 0,20 - 010 1052 | — — [114]
HapecTaakn
Cpeamee 10 20 perynonam
) R L {01220021 — 005 (0,42 | — —
JoxomMuTs
CCCP, Jiarsuiickas CCP 0,20 — 00761038 | — | — |H. JI. ®eno-
PEHKO II
. A. Menarep
[114]
CoBpeMeHHBbIE OCAJKIl
FayGoKOBOAHBIE  OKeaHIl-

qeckie ocajrm (23) . . 0.37 — |07 |046 | — | — [182]
Jlounsre ocaakn  Atian-

Tk (15) . . . . 020 009 1018 | —
3aaus [lapus, va‘r\"nﬂ

ranuel (12) 047 0o7 1045 | — —
mneexit (15) . .27 — 008 1030 | — -

* CHOCKU c¢M. B Tabia.
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Ta6auya 148

Pacupejeaenne TnTaHa B 0cagounoil ofojouke anrocdepbl HA KOHTHHCHTAX

' Cpemee | Roothdu- Pi;[][{gg[_:-r' PacupocTpa-
Comepa- IMeHT HOCTD B HCHHOCTD
ITopomgser Hie BAPHALAI [ mopox B %,
Fitrana,. o4 coOnemKa- | panponix OT Macchbl
L HITI = o, « O00T0YE I
Ocajpounsie
IianmieTele cTaHOBl o . . . - . . . . 0,38 0,32 | 53.0
PAMHAN = oo w6 % msie = & 5 o5 2 ol 046 0,28 [ oy
Iecrar 1r Meewamukm . . . . . . . . . 031 0.45 2504
RAPBOHATEL ; & o o5 & 2ie @ 9 & 4 4 012 0,42 20,8
IBATIOPMTEL « + o v = & « & « « o« « [ 003* [ He omp. 0.8
CDOHEBE o 6 5 e m Wi a & & & & & 0,34 0,36 100,0 80,4
dddysnnnnie
BazaiabTh naatgepMenase ., . . . 0,90 026 5.6
BasajapTul reocHHRIAMHAJIBHBIC | . . . 1.00 0,28 31.1
ATAOSUTIE . oo oo 6 v @ s w @ 0.50 (.33 413
1K1 (it < O P, 0.34 022 0.8
KHucaste o@dyanser . . . . . . . . . 016 0,34 21,0
TPERITEL o o oo onmes an w0 5w« & @« 0.40 0,49 0.1
DMOHOAUTHL .« « . .« . . v . .. .. 0.24 0,38 Q.1
CpojHesd w2« @ 5 @ 3 & § 5 & & 4 0,60 0,33 100,0 10,6
Cpojiree st 0cagodHoii 0HOJOIRM Ha
KOOTHHOHTAX -« . . . .+ . « o & « 0,39 0,45 100.0

* [Io panneiM A. L. Posoea u A. A. Apomesckoro [100].

tutana B rpaunojuopurax. Taxum oGpasom, rpaunojuoputsr (0,38% Ti),
rueiient (0,35% Ti) m kpucramanueckue ciaanun (0,36% Ti) umewor cpe;i-
Hee cojepsRanne TATAHA, XapakTepHoe A «IPaHuTHoiy 000.104KIil.
I'papnTii ¢ 9T0il TOYRM 3PEHUSA CYULCCTBEHHO OTIAUMHBL W XAPAKTEPHbIE
JUIA NHX HIBKHE COePyKaHMsa THTANA HCCPABINMBL C COZEP/RANNAMIT
DTOrO DIIEMEHTA B 0CAZOYHBIX U MerTamopduueckux nopomax. llocaejuee
BeJer K BAaKJINYEHNIO, YTO 3HAYHTENBHOE H3MEHEeHHe XHUMHYCCKOTO
COCTABA HePBUYHLIX 0CAZ0UHBIX (MeTamMopduuecKux) mnopoj, HMeKMee
MeCTO B IIPOIEcCcax TPaHHTHBAIMN, CONPOBOYKAAETCA, B TACTHOCTH
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Tabauya 149

Pacmpejiesiennie THTaAHA B «TPaHnTHOIY 0Goa0uke antocdepsl

Cpennee | Koaddn- P‘;,g]llll(\",)lt_"r. Pacnpoerpa-
conepica- [ nuent HOGTE B HEHHOCTh
ITorone Hue BAPHALNK [ Grugep- | TODOX B % OT
THTaAHA, comeprka- TEAhHBIX MaCChl
% HHl o 060J09KA

Marmarnyeckne

TI'pannThr . 0,18 0,28 63,7

I'panojuopari 0,38 0,16 21,5

K Bapuessle a0 PHTLI (.46 0,17 29

JLopuThl 0,60 0,22 1.6

raoopo 0,68 0,37 90

IMepn;10THTE 0.32 0,75 ) 03

JLyHITH 0,036 0,50 |

CHeHIThI i B oA g 0.41 0,40 0.9

HedeanHoBme cHeHiTh 0.30 0.43 0.1

Cpestiee | 020 | 026 | 1000 534

MeTamopdnueckue

Treiien S 035 0,40 | 84.0

K puecrallyingeciue ¢aaHipl . 0.36 0.28 | =

KBapuaThl 11 HECYAHNERHN | 0,15 042 7.0

AMPnGOMITH 0.82 0,26 82

lapbonaror . 0,08* | He omp. 0.8

Cpenec 0,38 0.34 1000 46,6

Cpejanee s «rpaHnTHON)  0G0JN0MKI

InTocdepsr . - 033 0,30 100.0

* ITo gannbim A. B, Powosa w A. A. Murmuconsa [99].

Tabauya 150

Pacmpeienienne THTAHA B MATMaTHYECKHX IOPoJaX IIaT(HopMeHHbIX
I TEOCHHKJINHATBHBIX 00JACTei « PPAHNTHOHY 000104KH anTocdepsr

Iaatpopmennbie TeocHuKIMHAALHBEIE
e Onemnra Ornocnrels- Oxuerrrea OQrrocHTens-
2 cpejiiero Ha Pacmpo- cpeanero HAA paclpocT-
COJIe Py HIH CTPAHEHHOCTD,| COAepPHaAHNA PAHCHHOCTL,
Ti, % % Ti, % %o
T'panurel 0,20 71.0 0.15 13.0
I paHojnopnTs . . 0.38 10.8 0.38 43.0
K Bapucesie JMOPUTH . 046 24 0,46 1.0
JinopaTo o 0,60 14 0,60 2.0
Tabopo 0.68 10,0 0.68 .0
T1ePIIOTUTE . 032 | 03 0.32 | 0.3
JIVHIITH . 0,036 | s 0,036 | v
CHeHUTHI e S S 0.41 1.0 0 41 0.6
HedeanHosrie ¢HCOUITH . 0,30 0.1 0.30 0,1
Cpenuee % 0.28 ‘ (100.0) 0,31 (100,0)
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yaaaenuesm okosxo H8% Ti. B ro ke Bpema Metamopdnueckoe npeodpazo-
Banme KPUCTAJIMUECKHX CHAlleB I THEiCOB B TPAHOAMOPHUTHL BLIHOCOM
TUTAA He COIPOBOITACTCH.

10. MAPI'AHEILL

Mapramnern — XapakTepHbiil BTOPOCTENCHHLIE HICMEHT 3eMHO0I KOpLl.
Ero pacupene:ienne B ropanix nopogax Jaurtocdepsl B H3BecTHOll Mepe
NOBTOPAET pacmpeieIenne yReaesa, WTo Onpeje1dercd ¢XOICTBOM JIBYX-
BAJICHTHRIX HOHOB jKejieda U Maprania. B eragimo MarMaTinyec koil 9BoT10-
WMl TOPHBIX TOPOJ MapraHel, Hurjie ne HPOSBASeT IHINBHIYaIH3Npo-
BAHHBIX cBOiicTB M He o0pasyer coOCTBEHHBIX MUHEPATOB, 4To OTIHYaeT
ATOT TCPHO TeOXHMHYecKOil MHIDAIHH Maprauina oT ero moBeLeHns
B TOCJHCMATMATHYECKHX PACTBOPax, a TAK/KC B Ipoleccax THOeprennoi
murpaiin. B otandme or jrezesa B MATMATHYECKIX HOPOjaX I MeTaMop-
GuUeCKHX TOPoAaX BRHICOKHX cTymeneil MeramopdusMa Mapraumeiy mpii-
CYTCTBYET TOJBRO B ABYXBAJENTHOI (opMe, HOCKOJbKY OKHCIHTEIBHDII
HOTeNIHaT B mpoieccax GopMupoBaHud TOPHLIX TOPO/L «TPAHATHOIDY,
a teMm Oogaee «B6asaJbToBOID 000J0YEK B TMOAABIAIONEM OOJIBLIINNCTBC
cJydYaeB HeJocTaTOYMeH JIIA IMepeBoJa Mapramiia B TpexBaJdeHTHoe Co-
CTOSIHHUE.

MATMATHYECKHE [T0PO;1BI

Pacupejenenne Mapramita 8 MAarMaTHUIECKHX TOPHBIX TOPOJAX JHTO-
chepur mano B tada. 151 —159. Bapmanmonmas ;arpamya Mapraser; —
KpeMmuuit (puc. 22) maaocTpupyer obImMy0 TEHACHINI0 K OTPHIATEILHOT
ROppBﬂHllIiUlli[Oﬁ 3aBUCHMOCTII Me/RJIY pacnpegeTeHueM Mapramila u
KpeMins B ropuwmXx mopojax. Onmako nogobHo iKelesy cojep:kanie
Mapra”iia B YJABTPAOCHOBHRIX M OCHOBHBIX mopojax, T. €. B €TaIHIO
BHITIJIABJIEHI W NPOTOKPHCTAIM3AINH, TPAKTAYIECKH OCTACTCS MOCTOAT-
HLIM. YMEHBIIEHHe COfep;Rauna Mapramna B MarMatndecknx gaddepen-

our

Mn % éz - Puc. 22. Bapuaumonnas ama-
ol 593 rpammMa  mapramel; — KpemHHii
ot g 190 23 ) =5 Elr B rOpPHBIX TWOPOJAX .amrocgepst

raa ] £ 1012 e
g 1 — MUTPY3UBHBIC [OPOARL £ — Ad-
01 NOTNe O @2 GhyanBHBIE MOPOALL 3 — MeTaMopdm-

8 16.*017 015 J Yeckue Mopos

a1 ®13 N 25 4 1— rpaEuThl, 2 —Kucaple s@dyIUnL,
A O 3 — TPaHOIMOPUTEL, 4 — JanuTHI,
008t ° H — HBapHeBwe IHOPMTHI, § — anue-
8 1 3 BUTBI, T — INWOPATHL 8B — rafiopo,
9 — Da3aaLThl TEOCHHKIHHAThHbIC,
206 zqa 10 — Gasaintel CpemHe- ATJaHTHYC-
4 r ckoron xpedTa, 11 — faszajabTel nJat-

dopsrernsie, 12 — 6a3a.IbThl TOACHT-
Beie TaBalfckHx ocTpopoB, 13 — Oa-

0041 1 2 &

3aJ1bThl OKEAHMYECKHX  OCTPOUOR,

14 — cuennTel, 15 — rpaxuTer, 16 -
202+ HepenuHopsle CHEHHTH, 17 — (ono-
' JHUTH, 18 — OWPOKCeHNTHI, 19 —
nepngoTuTel, 20 — IYHMTH, 21 —
L 1 L J KuMOepanTel, 22 — BKIOTHTH, 23 —
4 e 26 30 S aMmpudouTel, 24 — ruefice, 25 —

BpPUCTAHIHYCCHHE ClTaHIbl



Mapranen B yapTPAOCHOBHBIX HMOpPOJaX

Tabauya 151

A E
- {3 - — ) K
IIt)p(lmg,ﬁg‘:n;‘n::ﬁaotpgl{;;(nr)1 AX ) TR SSIImu v l.‘;mt “fm “IF;I&)TB:E;I['I“'[
4 sl lg
A yHRTbI
Cpejpree 110 24  peruoHam
a3eMHOr0 mapa (24) * 012 | —1.022| 01731027 —
Ypan(32) . . . 013 | —049321 0460|024 —
10r Cubupu (25) 0,08 — 0054068 — r. B. Iu-
nye [79]
TMepugoTHThH
Cpeaaee 1o 39 peritonam
semMHOro mapa (39) ** . . (010001 — 0,030 {030 —
[pponma,  naardoepmenHne
pernoHnl, 0obmasn BubHOpLa
(24) 5 B i 0.13 - 004010314 —
Egrpona, reOCAHKIIHANL-
HBIE PerHonb, 06INAs BLL-
fopra (23) Coe 013 | —0943] 0205|1032 — | —
CCCP, reocuHkaInHaNbHbIE
PerHOHL  a3WATCKOI va-
cri, obmas peifopKa (28) 0,08 004 (050 — | —
Afpura, ofmas su6opka
20} = = & L 0.11 — 00371030 — | —
Cepepuas AMepura. obmasg
Brfopra (20) . . . 0,11 — 1060 03221052| —
I[InpokcennThI
CpeJtHee 110 35 perHoHam
aeMHOro mapa (35)*** 014002 — 00551039 —
CCCP, reocHHKINHAILHbIE
PermoHbl  A3MATCKOI  49a-
cTi, obmasa suiGopka (24) 0,14 — 00431031 — | —
CCCP, Vpax(26) = 0,10 — 0,0481048| — | —
Adpnra, ofmas subopra 012 — 00541045 —
(30) CeBepnas Amepuxa, 06-
maa Buibopra (21) 0,11 — 0,058 (050 —
Kumoepaurnt
Cpeanee no |6 paitoHaM
(16)**** . . . . . ... 022002 — 005 1040 —
0xmnan Adpnra (37) . . 009 |[—1114| 0271({042| — | — [207]
To ke, uepecyer Ha CRe-
HHH aynuT ¢ 0,5% Bojb
(6ea CO») (37) 0.11 —0,046 | 0271 042 —
IInKpHTHI
Cpejpee 1o 12 paiionam
() A 016 — 010 162 —
* CHOCKY em. B tabm. 19,  JIOnoauireJbHo  BEAKMEHBl  JAHOBIC 10 Hopeeryw,

Hoonmn, Typnunu, CHIA (Cepepras Kapoanda, Ajcka,

AnraprTune, llamya.
** CHOCKY cm. B Tagn, 102

OcTallbHble CHOCKN CM. B Tad,

L9,

KamuhopHus u

Operony, I'pennangun,

15 Bakaa (605

)5

Py



Mapranen s radépo

Tabauya 152

TTopo:st, |len:‘:]11|[_i'tl()|!3“:';mﬁI:Jx niBeM 0 - - iy - gﬁgg[{:\t:zln
min
CpeaHee 110 -m p(‘rlmua.\l 3EMHOTO
mapa (45) * .o - 011001} 0035| 032 |—0,17|—0,41
Bawmncmm mm nnman anup—
Ka (39) . G 041 | 0055 0,50 | 0,55 | 021
ITHP (24) f 008 [004 | 050 — | —
CCCP, reocnHk. mua‘mamo pt rir0-
Hbl asmaTckOil TacTit (53) ; 0,12 0,06 | 050 | — x
CCCP, Ypan(93) . . 0,12 0054 045 | 073 | 024
CCCP, Aurait (30) G Uk @ o 0.12 0044| 037 | — =
3anapEas AQpuka, o00mas BB-
fopra (30) : SRR 0,12 0,043 036 | — = [156]
10xaan Adgpuka ( ’8) § o5 on o 0,09 0,043 | 047 [207]
CIOA, ofmast B[.um]ma(ol) 5w 0,11 0,072 0,65 | 095 | 1,51
KLanaga (34) = 0,11 0,068 062 | — 251]
#* CHOCHY cM. ® Tabx. 20,
Tabauya 153
Maprauen, s dazaabTax
TTop , DECHOHBL (B CROOKAX 0DBEM = 2 C1 i
£ e Il“i;l’.lrlujlulll»l:u;l Gt x, Y% S ¥ A B 1:fit$cl:‘1'lnxlillllluu
IlaaTdopyennbie 5a3a1bThI
CpefEee 110 23 NAATHO PMCHHEDN |
permoHay 3eMuoro mapa (23) * 0,14+0,02| 0,043 (031 | — =
Cubapcrasn maatdhopma (57) 0,14 0.027(0.19] 0.33 |—0.34
SanagHas Afpuka, obnias BLIU()lx-
Ka (48) . : 042 | 0038|032 - | — [156]
10:xHaH, lt)m '331IH,]H'\?! I Bn—
crognaf Adpnna, obmas  Bhi-
fopka (61) =t 0.14 0,030]036| — = [207]
Tpannsl (peBHRIIX ll'[-’l"rdmlm o s: 0.15 0070|047 | — - B. A. liy-
TonA [63]
AnTtaprTiiaa (34) 0,13 0,020|015| — =
BazanbTh reOCHHKIHATBHBIX
pL‘I‘IIOHUB
Cpegaee 110 25 POrioHaM 3eMHOr0
mapa(' ) i <. . - |0.1420,01| 0,036 0.26 (0,67 1.30
TTHP (57) o om % %W w 0.2 0067{056] — | —
CCCP, KHaBras u %m:am\-a:ﬂ,e. aii-
masa BeiGopKa (30) 0,15 0075|050 — =
CCCP, ¥paxa(30) . . 0.14 e[S ==

* CHOCRN CM. B TaGa. 21.
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I podoasicenue maba. 1538

Opo, TKOGKT 0 2 - YHITK
TIopons:, T‘el‘l‘lﬂilijbé]ﬁﬁ::.}l iEaX 00BeM % % s | v ‘ n B n?;l;g;maulm
Oxeannveckue 0a3al1bThl 1
Cpepgnee 1o 27 octposam Tnxoro, ‘
Waamitckoro m ATJIaHTIIYECKOTO
OKeaHoB (27) 2w e 0,13 00391030 — —
Toaentopuie HasannTel, [apalickue
ocTpona (129) . . d 9w e 012 0015(012| — | — [246]
[Menounue GazanawsTi, [apaiickue
oeTpona (30) : T gy 0,11 Q016 105 [ — | —
JHO  Arpantiueckoro m Tnxoro
OKeanos (40) 0.12 0,024 10201 = |\ —
Tabauya 154
Mapraneny B Juopnrax M aHRe3NTax
TIopofibl, persopsl (B CROGKAX 06neM = o S ;| A ua | Eouan
BLIGOPKIL) X, o lgx Sig V A | Eig
|
J1nopuTh
CpejHee 110 41 permony 3eMHOTO
mapa (41) * A 0,12 0,009 — 0,03 1025| 013 | 0,38
Baarmiicknil muTt ("8) 0.09 — 004 |044| — =
CCCP. reocitHKINHAILHLIC PerHOHbI
asMaTcKoil vacTi, uﬁman B16op-

Ka (47) . . . R 0,12 — 004 |0331—005]|—0,02
CLCI‘ L’pa.‘l(’ﬁ) . 012 — 005 (042 — —
CIIA, ofmasn nmunplm (jQ) 0,10 — 0054054 003 | 081
ARe3NTHI
Cpeanee 10 54 KOHTHHeHTAJALHBIM

I CyOROHTHHeHTaIBHEIM Perio-

HaMm 3emmoro mapa (54) ** . . . | 042=+=001 — 004 1033 0,20 |—0.39
Espona, IlenTpaanmas 1w 3auan-

Has, ofmas BEODPEA (10) . . .12 | —1. 114 0458079 — —
CCCP, HKpmm, labkas, 3akas-

Kasne, ofimas pubopka (37) . 0,15 —0939| 0.336|0,55| — —
CCCP, reocnng.ImHa/JbHEE pornn-

Hbl A3@maTeRoOM  ¥acTm, ofias '

BeiGopka (30) . 0,10 — L1144 | 0,262 | 041 [—0.26| 0,46
CCCP, uenTpaJlbnmu Kasaxcram

CRO = 5 o0 5 W % & . 0,08 — Jonsblossl — | —
ccep, ]lamqama(m) 2 0,00 — 0,03 (033 — —
fmonns (30) : TERE 0,12 — 0,054 1045 —
THXOOKCAHCKMIL  BYJKaHNYCCKNIT

nosic, ofmas sLiopra (62) 0.12 = 007 |058| 019 | 044
CIODA, ofman subopra (G8) 0,08 —1,268 | 0.371 (0,61 | 0O —1,02
CIODA, Cranucthie ropir (33) . 0,08 —12021 0438|0,75| — —
CIIA, Raxudopuus (36) 0,06 — 0,03 050 — —
O-pa Hnamiiexoro u Tuxoro oxea-

non (31) 0,12 e 0,08 (067 — =

* CHOCKI €M. B Taba. 22,
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Mapranen B rpaHoAHOPHTAX N KBAPHEBBIX THOPHTAX

Tabauya 155

A

IIUEI:?I::}E-]:T:E]H.[’I = e S wan - wo | E_FUTH Heroanuk
(s c ;1(1.161)"[;1(['1) M S X Sig Alg Elg uapopMannn
TI'panonopuTh
Cpeagee no 30 peritoHam
semaoro mapa (30) * (007 +0,007] — 0,02 [0,29[0,02]| 002
Ouuanaaa (35) . - 0,05 - OMR[0.36 | — — [ [241], [241a]
CCCP. Kapka3a 0,046 -1.532 | 04571077 | — = A. M. Jle-
MHE M
A. A. Cur-
HuH [48]
CCCP. reocnmHramman,-
HBLIe pl’.l‘l[(lllhl asnaT-
cKOIl  vacTn, ODIas
puifiopra (98) 0,06 = 003 [0,50]0,99] 095
CCCP, Cpeanas  Asus
(38) . ... ..., 0.08 — 005 |063| — | —
CCCP, 3abaiikannbe (:37) 006 = 003 1050 — —
LesepHan Amepnka, of-
masn Bubopra (65) . . 0,06 = 003 |0,50|007] 0,72
CIIA, obmas peibopra,
(28Y . 5 e 6l e 0,07 == 003 (043 — =
CIIIA. ApusoHa (24) . 0,06 —1,252] 0242|035 — — [283]
Kpapuesbie JHOPHTLI N
TOHAINTEI
Cpeanee 110 25  permo-
HAM  3€MHOIO  [mapa
(25)F% . . L aa 0.09 —1,062 | 0,145 0,22 | 0.33 | —0,84
CCCP, Kasraz 0.046 | —1,620] 0,355 0.57| — — | A. M. Jle-
MHH I
A. A. Cut-
HHH [48]
CCCP, reocnuranpann-
Hble  PETIOHbBI a3uaT-
CKOIl  wacTu, ofuan
BeIGOPKA (39) 0,10 — 1,047 | 0,187 0,26 [ 0.24 |—1,10
CCCP. VYpan(25) . 3 0,12 = 0036|030 | — =
€CCP, Boctounoe 3a-
naiikaIbe 0,054 - 0,032 (0,50 — — | K. H. Cnoo-
MITOp M
P. M. Po-
MaHOBA

= CHockl oM. B raba, 25

o




Mapranen B rpaHmTax

Tabauya 156

ITOpeBl, PerdoHb! = f— S wan A nan | E nan | Hetodnne
(n cxofrax obpem x, 9 lg x 'S Vo A E uHbOD-
BBIOOPKIT) lg “lg lg Malln
Cpeanee 1o 63 permoHam
semMHoro  mapa  (65) * [ 0,04 = 0,006 - 0,023 10.60 021 |—1.50
Espona
Baarniicknii mut, odmasn
nwbopra (82) . . . . . 0.050 —1,523] 05121091 |—0.28 |—0,75
Esppona, LlenTpaavran 1t
JanagmHas, 00ImMAs BhI-
Hopra (28) 0,030 —1,754| 0,44810,77 —
ITHP (68) 0,020 —1939| 0447077 — —
Aansa
CCCP,  reocuukJImHAI1L-
HLIe PETHOHBbL, obmas
nufiopra (373) . 0,034 —16821 0,462 10,79 1—0.27 | —0,66
CCCP, Vpax(108) . . . 0,036 —1.678| 0447077 — —
CCCP. 3abaiikaiane (176) 0,040 —1.658| 0,438 (0,75 — -
Adgpura
Odman pobopra (91) : 0,040 —1,607| 0,482 0,84 [—0,53 |—0,9%4
0-n Mazarackap (28) . . 0,050 —1503| 0455|0,78| — — [154],
[238],
[207]
CeBepHasn AMepnga
CIIA, obmas Brbopka
(69) . . . . ... 0,030 —1,658 | 0,406 0,68 003 |—1,52
CIIA, Apusona (27) 0,030 —1.678| 0,34210,56| — — [283]

* CHocKy cM. B Taba. 24.

Mapranel B Kncapix 3@QPY3UBHBIX HMopogax

Tabauya 157

ITopoasl, PETUMOHLD
(n CKOOKAxX 06beMm
RBEIDOPKH)

Ul

g
=

S WIIu
s
lg

A
V| nam

Alg

E nim
Elg

HeTouan K
WHPO P -
i

PuioanTer, JNIA PATHI,
obenjnanbl, Geas3nTsl
11 Kpapressie mopdnpbi

Cpejtiee 1o 50 ROHTHHEH-
TAIbHBIM permonam
seMHOro  mapa  (50) *

CCCP. Kpemm, Kaskas,
JaKapra3ne, obLLas
peIGOPRA (37) .

0,050

* (CHOCKY €M. B Taba. 25.

0,04 % 0,006 —

—1,602

002

0,051

0501 0,25

100 —
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I podoancenue mat.r. 157

b eTIL A 0 :
e o | mm S|y | e | B | Hepon
BRIGODKIL) “lg Apg lg i
Cesepnas ATJaHTnka (28) 0,080 —1.204] 0,314(0,50| — —
CCCP,  reocTHKINHAIDL-
HbBle  POTJIOHLI  a3HatT-
CROII  wacTi, o0mas
Budopra (73) . ; 0,040 —1.658 | 0,478 0,83 | 0,27 [—0,70
CCCP, Cpennsis 5\3111{("8) 0.050 —1253| 0475({082( — | —
Adppura MOmwHan, Oro-
Janaamags 1 lO:kHas
Pojeans (30) . . . . . 0,054 —1,420| 0,423 (0,71 |1.06| 022 [207]
CIIA, ofmas BHOOPKA
Bl o . 0,030 —1,824| 0568 |1,45|0,10|—1,40
ABcTpanans n Honaﬂ 39
JaHAAA, OGMAs BbIOOD-
Ka (22) 0.040 —1812] 0,561 (142 — | — (237}
JanuThr
Cpejpnee 1o 31 periony
semHOoro mapa (31)** | 007=001 — 0,03 |042]054] 032
CCCP, HKLpmum, Kapras,
SHI\HHI\dBLB(S‘I) 0,06 — 003 1050 — | —
CIMA, ofmasn maopl\a
(36) ERERE 0,04 —1,780] 0,640 1,60 — | —
*%* CHOCEY CM. B Tadd. 25.
Tabauya 158
Mapranenr B CHEHHTAX M TpaXxuTax
opo JCLI10 EODKAY - e Sumu | | A | E uay | HeTodsmK
HE 3‘3‘.51‘;,?;33'053;5) = x, % lox bslg 1 _\llg EEI;“ 1:Hq§r;1|lnl:vm-
Crnenursl
Cpesee 10 40 permonam
3eMHOTO [mapa (40) * 0,08+0.01 — 0,030 0,38 |—007 |[—1,36
Baataiickuii muT, o0masn
prGopra (30) . 3 0,08 —1.276| 0.395| 0,66 (—0,12 | 0,44
CCCP, reocHHKINHAIbLHELE
PErnoHEl a3HaTCKOL wa-
cTH, 00masn BRIGOPRA (45) 0.09 —1.194| 0371|061 | 003 | 058
CCCP, Cpeaman Asma (30) 0.08 —1226| 0371061 — =
Adpura, oﬂma;{ BBIGOpPKA
(3 e s 0,10 —1.232| 0,416 | 0,70 |—0.04| 029
CIIA., oﬁma;q m,mopl\a (31) 0,054 | —1.511| 0498 (0,88 |—0.09| 0,64
Kanaga(30) . . . . . .. 0,08 1,272 | 0467|081 — — | [231] u
_:[p.

* (CHOCKY M. B Taba. 27.
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ITpodoasxenue maba, 158

. s BB a HeTouHnk
[Topoasl, Persolkl (B cKOOKaX = S nan B Aunmm | E uan )
2,9 lgx 1 ; - nHGOPMA -
0HHEM BBRIGODKN) o SIg A Ig Elg r
Tpaxnrhb
Cpe;igee 110 28 permoHas
3eMEOro mapa (28) ** . . (010002 — 0059059 0,24 [ 0,78

Eppona, IlenTtpanbmas n
Janmapmas, o6mas BEIOOP-
Ka (32) . 0,09 | —1.459] 0,567 | 4,05 0,35 |—1,20

CCCP, hpmm, hanha:s, 3a-
KaBKashe, obmasn BEOOD-

K8 (24) « . . o0 .o 0,00 | —1.340] 0466 [081| — — |
Adpnra, ofmas puifopra
3 s - oo S e i 046 |—0928| 0311|050 — =

O-pa Tu\mo, Nuamiicroro
I ATIAHTHUICCKOrO OKea-
HOB(33) . . . . . . .. (45 (=120 0

_\
=

080 — —

** CHOCKY cM. B Taba. 27.

Tabauya 159
Mapranen B HedeInHOBLIX CICHITAX H (oHOINTAX

_ A E
B - — S nan|
Tl6pomet, PeTolbl (B CKOGKAX 06TeM BLIGOPKI) x % lg=x s V| Han Ui
lg Alg Elg

Hedeannosbie CneHNThI
Cpejmee 1o 48 permoHayM semMuHoro mapa (48)* 0,11 [ —0.996 0,325 | 0,52 | 0,16/ 0.68

Banrniickmit mut, obmas smbGopra (35) . . . |0.13 | —0,983 | 0,286 05(5 — I —
CCCP, Roancrmit n-os (91) . . . . . . . . . [044]|—0947 [0.346 | 056 | — | —
CCCP, Tysra (25) . A o 0,09 —1329 0,428 (072 — | —
CCCP. reocunns maanmn,m purnon aﬂlﬂ'l([\ﬂli

qacTit, obmast BhIﬁOpI\a 32) . . . .. .. .[012]|—1,057|0400|0,67| — | —
Adpura, obmasn Bhluﬂpha (48) . ... 045 —0987 10,4301 0,73 | — | -
Ceneprag Amepnra, ofman m,mopha (3u) oo | 0,08 1 —1.202104300,73 — | —
DoHOINTHI
Cpejtee 110 20 permoHaM — 3€@MHOrO  mapa

(0} i s | — 006 |053] — | —
Erpona, llearpanbHas it Sana'ulan, obman

puibopra (28) . B ) — 10,0 10,56 — | —
Adpnra, obmasn nmi'npha(j)) . 014 | —0,967 [ 0354|057 — | —

Cepepras Ameprnra, obmas nmt’opl\ﬂ( 8) N 011 —11314 (0430073 — | —

* CyHociin ¢M, B Taga, 28,
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Mn %%l 22
gre |-
008
804
Pue. 23. Bapnaumonnasn
AMArpaMMa Mapramen —
HKEJIe30 B rOpPHBIX TOpO-
L L L | ] nax. Yea oGosaagenns
0 2 4 & g Fe %  ©M. Ha pue. 23,

IMATAX, WAYIIEe LapaICAbHO ¢ YBeIMYCHHEM COACP/RANNA KPeMHHS,
NPOABISCTCS TOAbKO HauMHasg ¢ JIHOPUTOR.

ITpamas wKoppeaAuHoHHas 3aBHCIMOCTh Me:RIAY pacrnpejeleHuem
JKelle3a M Mapraima B MarMaTHYeCKHX U MeTaMopmuecKnXx TOPHBIX
Nopomax mpegcTapiena mHa pue. 23. JTa 3aBUCHMOCTh MAPYHIACTCH WIH
mo KpaiiHeil Mepe mpuoOperaer OoJsee cJa0KHBIL XapakTep B rpynme
OCHOBHBIX H YJIBTPAOCHOBHLIX DOPOJ, B KOTOPLIX, COTACHO HMEIOMEcs
undopmannu, Hadaojgaercs HekoTopag juddepennuanusi pacnopemene-
HUA MapraHila npH oTCYTCTBUM BaMeTHRIX M3MeHeHUIl B cojiep:aHnn
iKejesa.

METAMOPONYECKHE 1 OCAJOYHBIE ITOPO]IbI

Haxoro-mudo oforamenna mapranmeM MeTaMop@HUUecKUX MOpPon To
CPABHEHUIO ¢ X MarMaTHY4eCKUMIU AHAJIOTaMu He orMeyaercs (taba. 160).
Hernouenne B JJaHHOM ciyuae TPEACTABIAIOT IKAOTUTH M3 KUMOep.IH-
TOBBLIX TPYOOK, B KOTODHIX cOJepsRanue Mapratiia B OTAeIBHLIX CIaydasx
nocruraer 0,6 % — osrmorur ns Tansammm [207], cocraBisas B cpegnem
oromo 0,2%. Ilpu oToM BeicOKOe cojlepsRamHe Mapraiia B 3KIOCHTAX
13 KUMOEDIMTOB e CONPOBOJAETCS MOBHIIEHHLIM  COJePKaHneM
elresa.

B ocajlounoym nurie, neeMoTpsi Ha OIHBKHE HYTH MHTPAIMM M Ce/IH-
MEHTAIMH kele3da 1 Mapraiiia, UMeer MecTo 3aMeTHas Auddepenimanusn
OTHX POJCTBEHHLIX DIEMEHTOB, TIPHUBOAAMAA K 00OTAILCHHI0 MapraHileM
OTJeNbHEIX THIOOB OCATKOB (HATpHUMep, Tay00KOBOJHNE OKeAHMICCKUE
0Ca/IKH) M Jlayke TOSBJIEHII0 BRICOKHX €ro KOHINEHTPaIlHii, WMemmnx
NPOMBIILICHHOE BHAYEHHE.

A. B. Ponos u A. A. Murgucon [99] oTmegaioT 3aBHCHMOCTH paa-
JleIennd IMyTeil TUIePreHHoll MITPaly Mapratiua u ske’xesda 0T mporpec-
CHPYIOIET0 BO BPEMEHT YBeIMHYENusi COJACP/RANUA KHCIOPOTAa B 3eMHOI
armocepe. Ilojofioe pasmemsenme, B WACTHOCTH, INHTIOCTPUPYETCH
BAKOMOMCPIILIM YMEHbIICINEM OTHOIIEHHS MapraHiia K ;Kelesy B TIiu-
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Tabauya 160
Mapranen, B MmeTamMophuueckux mopoaax

i s A E Hcrou-

YOJIBI, PETHOHBI = = : . : HHK

(B L‘Hl)ﬁ‘l’(’(lx 0bbeM BBIGOPEHH) x, % lgx '§1" } l.;n“ 2-1“ uapop-
lg “lg lg MALHH

AMpuboanTe

Cpeguee 10 25  permoHam

aemHoro mapa (25)%* . . .]0,12x001 — 0,034 | 029 | 012 |—048
Baaruitckuin - muT, o6mas

puibopra (30) . . . . . . 0,11 = 0,043 | 0,40 - —
VErpauHcknil  KplcTanme-

ckHil maccus (36) . . . . 0,15 - 0,046 | 030 | — -

TMHP (29) . « « s « & @ = s 0,16 — 0,090 | 0,38 | — =.
Agrnusa (200 . . . . . .. 0,09 — (0,050 | 0,55 -
(“(L[’ Vpan (24) . . 0,11 — G041 | 0,37 - =

pHEa, 061aH Hblrmjl]\d(.u) 0,12 — 0,060 | 050 [ — :

pura, Toro (22) . . 0,11 — 0,041 037 — —
Ramaga (24) . - . . . . . 0,13 — 0051 039 | — [156]
IRAOPHTHL
Cpeantec 1o 14 |l€'l‘]10HaM’

(14) ™ .. L |045£0,044] — 0074 | 0,50 = —
10:nasn Ad)pm.a (’h} 5o 013 —1,004| 0,331 | 054 - — | [207]
I'aeiicn
Cpeanee 1o 31 perunony 3eM-

Horo mapa (31)*** . . . 007=001 — 0027 | 040 | 0.42 |—0.88
Baaruiternii  mur, obman

Buifopra (57) . . . . . . 0,08 —1,2921 0,453 1 0,78 -

IIEER ABE) o5 s s o i i 0,054 |—1,658 [ 0564 1,03 | — -
Kamama (40) . . - « « « . 0,08 —1409] 0,587 | 1,10 | — — | [251]
Kpueramninueckie caaiibi

Cpeance mo 40  pernoHam

seMuoro mapa  (40) ¥**¥** | 010002 — 0053 053] 0,28 |—1,01
Baaruitcknit  mur, ofmas

suibopra (62) . . . . . . 0.08 [—1.366) 0,481 ] 0,84 — —

* (CHOCKHM CM. B Tad1. 29.

HICTBIX 0CA0MILX HMOPOJAaX B IOCJACHpoTeposoiickoe npems (pue. 24).
Hmenno srum uponeccom A. L. Ponos u A. A. Murgacos [99] oGssic-
HAKT BO3ZHNKHOBEHHE B Taljeoreie KPYIHEHNX MecTopoyRIeHul Map-
IaHLA, PYAbl KOTOPLIX IOYTH HOJHOCTHI) JIHIIEHK LPHMEcH iKelesa.

3a UCcKIYeHueM COBPeMeHHbIX KapOoHATHEIX 0CAKOB, B M3BECTKO-
BHCTHIX [MOPOJAX He oTMeYaeTcsl KaKOTo-TH00 HaKOINIeNWs Mapraia
(ratu. 161). B 1o ke Bpems joJ1oMHTLI B psijle pallonoB CyIULECTBEHHO
oboramennt MapranieMm (Jlarsuiickas CCP, TIHP u ap.), xora marepua-
JOB A CYAICHHA O CPeJIHHX IlapaMerpax pacmpefeienus Mapramnia
B JOJOMHTAX B HACTOSMILEe BpeMs HeIoCcTaTodmHo.

B raba. 162, 163 mpusenens manHnie o pacnpejelienun Maprainia
B 0Ca/I04HOI 1 «rpanutHoin obonoukax aurocdepsi. Obpamaer Ha ceGa
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Maprasen B 0cajo9nbIX mOpogax

Taonmua 161

s Hetou-
TTIopodbl, permomb v S = HE
(B cxoﬁ‘l)\']a\l:?(\t’rblc(.u BBIGONKI) x, % igx gmr v A E nﬂ£0m{a-
lg unn
Tanunersie caanibl
Cpeadee 1o 24 permoHam
semmoro mapa (29)* . . . 0,085 0.043 | 0.50 0,52 |—0.64
+0,017
Canun
Cpeaee 1o 20 permomnam
aeMHOr0 mapa (20) ** 0,05+ 0,02 | 040 | — —
+0,009
CCCP, Pyccraa naatdopma | 0,031 0014 | 045 — — [32]
CCCP, Cxuferan nanrta . 0.039 0.017 | 0,44 — — [32]
CCCP, Kasras . . .| 0046 0,030 | 0,65 - — [32]
CCCP, Jlarsniickan CCP| 003 0.0074| 0.246| — — [114]
Ilecknn 1 mecYaHuKN
Cpeagee 1o 20 pergonam
3eMHOI0 mapa (20) ¥** | 0,04 0,018 | 0.45 —
CCCP/, Pyccran 11|.|T¢bupma
n Lhmi)chan 11ITa 0,023 0,034 | 0.61 - — [32]
CCCP, Lapras .. | 0,031 0,017 | 0.55 — = [32]
CCCP, Jarsuiickas CCP . .| 005 0.017 | 0,337 — [114]
Hapoonatsi
Cpegaee  no 20 peruoHam
3eMHOr0 mapa  (20) **** | (042 + 0.027 | 0,64 — — Tou-
+0,012 HOCTh
ONeHOK
HeI0CTa-
TOYHA
Jdarsufickas CCP, qoaommrer | 0,20 007 | 035 — [114]
CoBpeMeHHBIE OCATKI
T TIBHCTHIC nelarmueckne
ocaakm (36) . 0,50 |—0.665 | 0485 | 0,85 = =
(0,40)
FapaneTo-rapdéomatnue  ne-| 0,19 |—0,910 {0,519 | 0,93 - —
Jarmueckine  ocaarm  (14) | (0,23)

* CHoCKI em. B Tada, 30.

te
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15
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(&as

127

imr
Puc. 24, Hamenenne BO BPEMEHH OTHOILE-

Mn . 10 = =5 ==

ML == B DAMNNCTLIX  TOpojax Pyceroii Bt Pty Pz Mz X
maargopmet. o A. B. Ponosy m A, A. Mur- 2700~ —— b 00———600-225 -0~
ANCOBY Adconwmuoe Bpema, max. nem

BHUMaHHe IIOJHOE COBIajeHHe CpPeJHHX CO,]IEp':h‘ClHI-lﬁ Mapranma B pac-
cMatpaBaeMeXx 000J09Kax, XOTA B JAHHOM CJIy4Yae HY;KHO VINTHIBATH
CYOeCTBeHHO fojice BHICOKOE comepranne BOJALI B OCAJOYHLIX TOPHBIX
nopogax.
Tabauya 162
Pacnpegenenne Mapraiua B ocajoutoii odonouxe
anTocdepsl 1A KOHTHHEHTAX

Cpeanee HKoabu- Pacipoctpa- P?&?&%ﬁ,‘?'
o cogep:xaHne ITUeHT HCHHOCTH nopoa B 9
0}0Tb Mapranna, Bapuanuyn B OTHOCH- UTFMHCCI;I“
L4 cofleprRaHmil TeARHMX %5 oBoN0aRN
Ocajjounnre
IanuneTeie caamib 0,085 0,50 | 530
Iimnn S 0,050 040 | e
ITeexn 1 mecaamiKi 0,040 0,45 254
IiapGonaTer 0,042 0,64 20,8
DBATIOPATHL 0.01 He onp. 0.8
Cpeee 0.055 0,48 100,0 ‘, 80,4
|
Jpdyvsnsasie
BasaabTh  OAATHOPMCHILIC 0,14 0,31 0
BaszaisTel  TeOCHHARINNIaIL-
HLIE 0.14 0,26 i
ANMI03UTH 0,12 0,33 41,3
Hanurer . . . . . 0,07 042 08
Kueaste addyanpn 004 050 2440
TpaxuTs 0,10 0,59 0,1
(MoHATHTH 0,11 0,53 0.1
Cpennee 0,11 0,34 100.0 19,6
Cpesree 1A 0caj09Hoi
000J09KII Ha KOHTHHCHTAX 0,066 0,45 100,0

ae
A 19



Tabauua 163

Pacnpegeaeune MapraHiga B «rPaHHTHOID) obod0uke antocdepn

Cpeee Koabdn- pacnpocrpa- | PACIDOCTRA-
comepikanne HHCHT HEHHOCTh 11n-|lra-‘[ s i
TTopoas MApPTANa, BapHalum B OTHOCH- or M‘_.“TH"
L COJIe Prtatmit TeALHBIX % nﬁml;)'mn
MarmaTHueckie
I'pannrit 0,04 0,60 63.7
I paBo110 pIrThHI 0,07 0,29 215
K Bapuesuie UIOPUTLI 0,09 2.9
JlnopiTer 0,12 1.6
ra6opo 011 9.0
ITe pugoTiTn 010 0,30 | 03
JLYHUTHE 0.12 027 | 3
CHEeHIITHI s oW oW g 0.08 0.38 0.9
Hegeannopbie cneiirh 0.1 0.52 0.1
Cpeee 0,056 0,49 100,0 53.4
Meramopduueckie
I'ueiich o s wa e e 0,062 0,40 | 840
Rpueraamiaeckioe  caalin 0,092 0,38 | e
KBapuuThl 1 meCYaAHIKN 0,024 0,44 7.0
AMPUGOIILTH 0.12 (.38 82
RapbonaTh 0,09 He onp. 0.8
Cpeanee 0,076 0,39 100.0 46.6
Cpeanee 1718 «TpannTHOI
O00IOMKIL JTNTOCHE Phl 0,065 0,44 1000

11. BOJIOPO]T

PacemoTpenne ocofeHHocTell pacnpejeledHus BOJOpPojia B 3eMHBIX
HOpojiaXx MosKeT OpIThb HPOBEIEHO JIMIIbL € U3BeCTHOIl /I0Jei yCJA0BHOCTI
HA OCHOBANNT OIEHKN pacipe/enenus BuicokoteMmmepartypuoit (-110° C)
BOJIBI, OTPEJIeJAEMOll B TOPO/jax IPH CTAHJAAPTHOM CHIHKATHOM alajinie.
O mpueyTeTBHH B mopojiax razoodpasHoro BoJlopoja W YIIEBOI0POJ0B
MO’KHO CYANTD JHIID [10 OTPHIBOYHHM JIAHHBIM, cOB€pPIIEHHO HEJ0CTAaTOY-
HEIM JJiA obocHOoBanHbIX 0000MmeHHII.

3eMiisi OTHOCUTCA K K/Jaccy IJIaHeT, MOTePABIINX B MPOIECce IBOJIIO-
muH DoaBIIVIO wacTh cvoero Bojopona. B peavasrare Bomopos — Ham-
Gonee pacmpocTpaHeHHLlil ATeMeNnT KOCMOCA — SBJISACTCA BTOPOCTEIEH-
HBEIM  3JIeMeHTOM 3eMHBLIX 060J0uek.

OTHOCHTEIBHO BOAMOKHOCTH HAXO/K/IEHUA BOJOpPOJa B TIyOOKHX
YACTAX MaHTUN JeMJM U B Npejiesax 3eMHOTO A1pa Kakue-anGo cBeJeHns
oTeyTeTBYIOT. OjHaKo HPHCYTCTBHE BOJOPOJa — B UACTOANLee BpeMsA
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OJJHOI'O U3 KOMIIOHEHNTOB Jlerasainu .1]1T0(‘(1)€‘pi:| — B YIOOMAHYTHIX TJIy=-
OMHHBIX 30HAX 3eMIH HE ABIACTCA HEBEPOATHHIM, VUHTBIBAA CI0;KHOCTH
BbBIHOCA H3 3THX VUACTROB MCJKHX aTOMOB BOJIOPOIa, 3axpavyeHlunx Ha
PAHHUX cTaguAX (OPMHPOBAHHA TOMOTEHHOTO syIpA Hamied M/JIAHETH.

Pacematpusast pacnpejeiieHlie B TOPHBIX IOPO1aX BLICOKOTEMIEPATY -
HOM PPaKIMM BOJ(bl, CJETYET UMEThL B BIY HEeHoJHOTY dToif uidopmarnn,
YUUTHIBAIOIEI ML BOXY. XHMUUYECKN CBA3AHHVIO B TOPHHIX HOPOIaX.
Ilpu sTom ocraerca nmpobaeMaTHUNON TO50 BOJIBI, YIIC/IIAs N3 MarMaTH-
YECKUX ]HiC-H.T]ﬂBOH B Ipolecce l\'])HC-TEI.'IJIliSHllLili MArMaTorenHblx rop-
HBIX HOPOJ, 4 TAKKE POJb T0JABUAHOI BOIbI, HENPePLIBHO MOCTYHaIOM e
B autocdepy M3 BepxHell ManTHI M, HO-BHIUMOMY, Urpaoiieil orpom-
Y10 polib B mpomneccax mMetramopdnama n MarmMoopazoBanus B Ipeenax
3eMHol Kopel. B jannoM ciayuae, ecTecTBeHHO, He MosKeT ObTh PACKPBITA
H pPoab METEOPHBIX BOJ, NONAZAIONMX B ray0oKHe wHacTH JHTocdeps
¢ PIMHHCTHIMM OcagKaMH B mporiecce 00pa3oBaHHA TeOCHMHKJIWNAJeR
3aTeM HI'pﬂlUllI,llX AHAaJOTHIHO HBeHHIbHBIM BOJaM  pPoJibh aRKTHBHBIX
M}I]IBpilJIHSaT(IDOB.

Opnako Jamke ata HemoJHas undopmamus o pacupejeeHu BOJI0-
pojda B uTOcPepe BecbMa M0Je3HA A € V/RIeHHsL 0 POIN 3TOTO 3JeMeHTa,
KOTOPHIH B 3eMHOH KOpe BHIIOJHAET POJb [ePEHOCYNRA KHCIOpOoxa
"3 raAyOunnnIX ofod10Uer 3eMIH K ee TMOBePXHOCTH H B MEeHLIIeH cTenenn
0T TOBEPXHOCTH B TrayDoKme dacTH Jutocdepsl. ITOT 0CT0HeHHENT
818 B0 § MHI‘pB.]lHH BOIIU])(J:IH B cOCTaBe¢ BO/ILI B Tipeferax .III’ITOC(prl:I MOReT
OLITE HpejCcTaBIeH caevIonmM oipasoM:

HOCTYIICNNE B JuiTocge-

) ManRCHIMAIRHOC HAKOII-
PY HBCHHJIBHKIX BOI HaRoOmJCHIIe B «Tpa-

—> JICHIEe B OCAJ0YHON —3

MaHTHIHOrO 1 POTIC X0k~ ity 0H0JT0UR
HOTO T POTIC X0k HITHOI) 060109Ke e
JieHIA
. W pYERCHIe TiIpa- aspiTHe JermgpaTa-
PaspuTHE sABIEHIT . i J P i
O TR o DAL THPOBAIHLIX OCAKOB IHI TIOT Py eHHLIX
il e > B reocHHKANHAIL- 0CAJIKOB B INTYGHHLBIX
MOPOJL 1 MUHEepalon . ‘ g .
HLIX 30HAX ygacTKax Jurocde b

BTOPIYHAA MU paliis
— BOJIH B IPUIIOBE PXHOCT-
HBI® VY9ACTKII .‘]HT(J(‘(I}Q]}LI

Brime ormeuanocnh, uro moeryniienne THAPATHPOBAHHLIX 0CAIKOB 1B
raybokue gactn aurocdepn B mpornecce GopMupoBaHs TeOCHIRINHAIel
PE3K0 HapyMaer TepMOAHNHAMHYECKUI pPe/KUM  KATHOH-KHCJI0 POIHOTO
KapRaca 3eMNoil Kopsl, BLI3BIBASL TEM CAMBIM CEPUI Te0J0IUYeCKHX
NPOIECCOB, HAMPABICHHLIX Ha BOCCTAHOBICHNEe HAPYIIEHHOTO pPaBHO-
BeCHsI M B LEPBYI0 odepejib Ha ycTpaHenue HBOLITKA KHCIOPOJHLIX
KOMIJIEKCOB B COOTBETCTBYIMUX TPaBUTAlMOHHBIX 30HAX JuTOChepb.

Pacnpenenenne Bogopoga, C¢BA3AHHOTO ¢ BHCOKOTEMIIEpPaTypHOI
(4-110° C) Bojoit, B ropuux Mopojax «rpaHHTHOI 1 ocajouioi 00010~
4eK npuseiedo B taba, 164—168. [[asa nnrpysusneiX nopoji XapakTepHo,
B obmiem, Golee BEICOKOE cojep:kaline cBA3AHHOIO BOJOPOJA B OCHOBHEIX
M CpefiHUX PasHoCcTAX Mo cpaBHenun ¢ kucanMu. [logodnas TeHIeHUus
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Tabauya 164

Pacnpenesnenite BOZOpPo/ja, CBA3AHHOLO ¢ BHICOKOTEMIICPATYPHOI
(+110° C) Bopoii, B HHTPY3WBHBIX TOPHBIX MOPOJAX «rpamRHTHOMY 060T0YKR

S manm

TIopoJibl, PETHOHE (B CKOGKAX OGBEM BHGODIKM) X, % Igx S)g v
IlepnaoTnTh .
Cpe;gee 1o 28 permomayM 3eMHOro mapa (28) ** | 0,38 | —0,511 0,296 047
T poKcennTh
Cpeamee mo 35 pernoHaM 3eMHOTO mmapa (35) *** | 0,11 — 0,044 0,40
T'a6dpo
Cpejmee 10 45 permomHaM 3eMHEOTO mapa (45)* | 0,12 == 0,044 0,37
Huopnrar
Cpenmee 1o 41 permomy 3emEoro mapa (41) * | 0,14 = 0,035 0,31
Kpapiiesbie JHOPATHI
Cpenmee 1o 25 PermoEa 3eMHEOrG mapa (25) ** | 0,12 — 0,060 | 0.50
T paroamOpHT LI
Cpejmee mo 30 permoHay 3emaoro mapa (30) * | 0,09 —_ 0,027 | 030

CCCP, reocHHRINHAIBLERE DPeLITOHB, 0DIAH

peiGopra (50) 009 | —1,164 0,326 0,53

Baaruiickmit mur, odman suibopka (34) . . . | 0,08 | —1,155 0,244 0,38
Ajppmra, odmaa puoopra (35) . . . . .. . .| 009 | —1,135 0,290 0,46
I paHnTbl
Cpearee 1o 05 permoHayM 3cMmzEoro mapa (63)* | 0,058 = 0,009 0,16
CCCP, rcoCHHRAMHAJILHBIC pETHOHB, 0Omas

BRHOODES (BT8) e = e cot e o & e wim & & = 1 OIO55H —1.367 0322 || 0,52
BaaTmiickmii miT, odmaa seroopra (76) . . . | 0,06 | —1.327 0,316 0,51
Banagsan Adpuxa, ofmas suoopra (54) . . . | 0.06 | —1,398 0,401 0,67
CINA, ofmas pefopra (56) . . . . . . . . .| 005 | —1.389 0.333 0,54
CHeHuT bl
Cpeamee 1o 40 permomam 3eaHOro mapa (40)* | 0,08 = 0,038 0,47

Hedeanuossie CHeHNTH

Cpeamee no 48 perioHay 3sesmgoro mapa (48)* | 0,065 — 0,047 0,26

* CHOCKHM CM. B 1adm. 19—28.

ITpusevarue. OUeHKH HapaMeTds pacnpeleleHns BeIMUMCIeHH 11a 9BM «IIpoMHEHBS.




Tabauya 165

Pacnpejeacune BoJOPOAa, CBA3AHHOTO € BHEICOKOTeMIIEpaTypHOI
(--110° C) Bopmoii, B »ddysnBHLIX MOpoAax ocaxoIHoli 060T0UKN

5 .
ITOpoOas, PerHoHbl (8 CRODKAX - —— ) HeTournk
FEE b::»ii"}:c.m smﬁngnlm) ! x, 9 Ipx L””’ v undopma-
i L Ig nn
]
Bagaast ofmuit (1996) . . . . . . . |010(0.12) | —1,067 | 0391 | 0.65 | [249]
BasaxnT  TOJenTOBHIl, Iapalickue
octpona (53) . . . oo ... .| 011 ] — 0051 047 | [246]
BasaapTl  OKEAHMUICCKIIX  OCTPOBOB [
(no 24 octpomam) . . . . . . . 010 | - 0,030 | 0,30
Anpgesutsr
Cpeaane no 54 perfioEaM  3eMHOTO
mapa (534)** . . . . . . ... .. g.11 - 004 | 0,36
JlaunTer ‘
Cpeagee 110 31 permoHy 3eMHOr0O mapa i
e e e 0,13 I = 0,050 | 0,36
Kuneanie agdyanssr
Cpeaee po 50 pernomam  3eMHOIO
mapld (BO® . . 5 o e e 0,11 — 0034 | 031
TpaxuTsb
CpesEee 10 28 pernoHaM  3eMHOTO
mapa (288 . . @ 5 s e 0,11 — 0,044 | 0.40
®onoanTel
Cpegree 1o 20 permoHaM  3eMHOTO ‘
GIONEME G s o e sne s v G T 0,17 — 0,054 | 032

* CHOCKH cM. B Tadiu. 22-—28.

ITpumevanue. OUCHKI NAPAMETPOB pacnpeneliening BHTICTICH HA I BM «IIpOMITHBY.

Tabauya 166

Pncnpeneﬂeune BOJIOPOJIAa, CBABAHHOTO ¢ BBICOKOTEMIepaTypHOii
Bojoil (- 110°C), B MeTaMopguuecknx mopopax

Ilopodsl, PeruoHEl = — ‘ l,fu - lcTouHnk
(B croOKAX ofbeM BRIOODIH) %) lg | S-lg v nndopmanun
|
Am@mboanTs ‘
CpejHee 1o 25 permoHaM  3eMHOro |
mapa (25) * e e e g vy | A — | 0,063 | 037
IIHP . . v e o o] 045 [—0937] 0,362 | 059
Janmagnan AIIJPIH\H (5*} e = 0.082 | 0,51 [156]
!

* CHocKy cM. B Taga. 29,
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H podoaxcenue matba. 166

S
8 ., pe . Hertodnnk
(8 cuoﬁﬂg{;nz[ﬁ;e,‘;aﬂ:aﬁgnmm X, % lgx g‘;: V l!li:iio]:)mﬂlllﬂll
IKIOTHTEL
Cpeanee 1o 16 paiiomam (16) ** 0,08 [ —1182| 0308 | 049
THeiicn
Cpeasee no 31 pmuonv 3eMHOTO miapa
(31) %= 5 R 0,09 — 0,036 | 040
DunIagHEINA (’8) 008 | —1,155| 0263 | 042 | [241], [241a]
ITHP (26) . . n 0,09 [—1,134| 0,362 | 0,59
O-B \1a,:aracnap (31) 0,05 | —1,619( 0,379 0,62 | [154], [207]
Kpucraaangeckne caanilbr
CpejHee 10 40 permoHaM  3eMHOIO
mapa (40) **** S e s — 0,12 0,48
CCCP, reOcCHHEIMHAJBHLIC PCrHOHS,
obmasa BeGopra (35) .| 1,18 [ —0.903| 0423 | 071
Dunnanma (54) 0.19 | —0.833| 0339 | 0,55 | [241], [241a]
* CHOCHM CM. B Tani. 29.

Dpusevarue. OUCHEN NapaMeToB pacipelcaeHus BhIUHCIeHs na DBM »IIpoMHHDY.

Tabauya 167

Pacnpegenenne pojgopoja, ¢BA3SAHHONO ¢ BOXOH, B ocagounod oboaouke
Ha KOHTHHEHTaX

Pacrpoctpa- OopemHan . ) _
) Hemmocts | pacupocrpa- | PACHRocTPA
I Cpeanee B OTHOCH- HEeHHOCTD HEHHDOLL
Topoast COTEPHAHNC | qanpunx ¢ yuetom nopoll B U
nomopona, % | gr ofema | HOPHCTOCTH, DTAUEE
060I0KI 5 0607109KE
Ocajounbie
I'mnmmcreie cnaHib 0.39 = S
: W 2,39 | 53,0 34,43
I'imnan = R mE 0,51 |
Ileckn, mwecyammkn 025 25.4 20,37
Kapbonars 0,09 209 19,58
JBanopnTh 0,07 8 —
ITopoemit pacreop (11,1) 0.8
CpenHee, 6e3 yseTta 110 poBoii
BOJIBL o . 0,32 100,0 80,4
Cpejnee, ¢ yaeroM 1opogoii
BOJIhI e e 1,58 *

* C y4e TOM INIOTHOCTH MODPCKOR BOdb.




I padoasxcenue maba,

167

Pacnpoctpa- O0beMHaR y o
HCHHOCTh pacupoerpa- | Pactpocrpa-
Cpeanee B OTHOCH- HEHHOCT HEHHOCTD:
ITopoasr COTICIRAHME | roppypx 9 ¢ YUeTOM nopoil B %
Bofopoaa, % 0T ofbema HOPHCTOCTHY, OT MAcChl
OBOMOTK I o 000a09KN
Apdyansubie
Basaabrn naatdopMertbe ' 0,6
basaanTh reocuHRANHAL- 0,10
e ..o 311
AHIE3NTHI 0,11 413
Jlamnurnr . . 013 08
Hircabie .3d)cby"mnm 0,10 21,0
Tpaxntul 0,11 0,1
MOHOANTH 017 0,1
Cpemnee . . . . &+ . . . 010 100,0 19,6
Cpeanee 1 ocajgoqnoii 06o-
JOYKH HAa KOHTHHeHTAX,
fe3 yueTa TOPOBOil  BOJIK 0,28
To ke, ¢ y4eTOM HOpPOBOI
BOJIBI 1,53
Tabaya 168
Pacnpengeaesne Bogopojga, CBA3AHHOIO ¢ BBICOKOTEMIEPATYPHOR RO 0
(--110° C), B «rpanntTHOi» 06oa0uke auTOCHCpLI
Cpednep Koadu- Pacnpoetpa- P‘:ﬁ_':lll'l(:)cc':_i['“'
cole KA HIe HHCHT HEHHOCTh N b -
ITopoms BOLOPOJIA, B PUALIITH B OTHOCH- [(“)_l'_ ol
L + ¥ v 0/’ L >
% cofepannii | teanHbnx, % BT
MarmaTnueckne
Ipamntm . . 0,058 0,16 63.7
I'pano;inopurst 0,09 (0,30 215
KBapuenue JHOPHTHI 012 0,50 28
Jnopurn 011 0,40 1.6
rasopo o b e 012 0037 9.0
[epngoTutet . . . . . . . | ;
I o | ) 7 04
JIyenTe . ... L (0.11) (0.40) i
CHeunTh " . 0,08 0.31 0.9
Hedgennnosse l‘l‘l&'Hll"lh] ar 0065 0,26 0.1
Cpeanec (0,08 0,23 1000 53,4
16 Bakaa 1605 241



I podoascenue mad.a. 168

Cpennee Koadpu- Pacmpoerpa- P"‘]‘fer;]%o&g?'
colleprRanne LHEeHT HeHHOCTh HOIOR 197
Hopoau Eofopoda, BapHalMu B OTHOCH- D_F“accu“
0/ . = o/ 3
0 cogep:Raumit | TeABHBIX % AtoTani
Metamopguueckne
T'Hedich e 0,09 0,40 | 84.0
R pretaanngeckine  cjaHIkl 025 0,48 | -
Hpapnurer 1 necdaHukn . . 011 0,45 7,0
Amduboanter . .. .. L. 0,17 0,37 8,2
KapfoHaTHEI® 1OpPOALI . . . 0,15 He ormp. 0,8
CpegEee . . . . . « & . . 0,47 0,43 100,0 46.6
CpeaHee st «FPAHITHORY
0B0J0"RI JduTocdepn 0.12 37

He BHlep:kuBaeTcA B 3ddy3UMBHEIX IOpojax, KOTOphe Bee (3a MCK.IK4e-
HueM (OHOJHTOB) COAep:xaT HPHUMEPHOE PaBHOE KOJNYECTBO BOJOPOIA.
ITpn sroMm ecam ocioBuple U cpenuue dPdy3uBHBIE M HHTPY3HBHEIE IO-
POABI HE OTJAMYAIOTCS 110 COAEP:RaHUI0 CBA3AHHOTO BOJAOPOAA, TO KIHCILIE
ahpyauBEl 110 CPABHEHUIO €O CBOMMHI HHTPY3HBHBIMH aHAQJO0TAMN Xapak-
Tepuaylorcsa Gollee BRICOKMM COJeP:RAHEEM BOJOPOJA, HTO, BEPOATHO
cBA3aHO ¢ Ooabmrell BO3MOMKHOCTHI0 IMOTEPH BOJLI PACILNIABOM B IIPOIECCe
KPUCTAJAN3AINI HHTPYSUBHEIX IIOPOT.

Cpemn meramopdmueckunx mopon (em. tabia. 166) kpucramnuteckue
CIAHNBI COJlepyRaT MOYTH B TPH pasa, a aM@uOOJUTH B ABa pasa Goaplie
BoJopojia, uem rHeiicor. TarmMm ofpasoM, mepexoj KPHCTAMIHIECKUX
claHIeB B rIneiicki B coOTBETCTBYOMmell 3ome MeraMopduama JoJideH
COIPOBOKIATLCA MAKCUMAJBHBIM OTIEJeHIEeM BOJILI, IIpUBHECeHNHOH LIH-

H,%

FAumb

G350

045t

G40

G351

i L,

0,30t
025+ KDUCMaMuyeckue CaaHus! Pue, 25. [lermppatauns ram-
oz0kb HHCTBIX NOPOX B Iponeccax
) HPOrpecenpyromiero MeTamMop-

015+ 1 (uama.

— ———— —_———— — I — ypoBenn cpegHero cogepsia-
o101 [Hetics: PP Tk HMSL CBABANHONO BOLOPOLA nd;fr-pa-
Toawoduopum HUTHO#»  0DoJouKe  JIHTOCGepLI:
Q,Dj - - L ARG 1l — yposenn cpejgHero comaep-

EMyHFHM MemamopguaIma AW CHAJAHHOTO BOAOD 072
B OCAOYMHBIX TIOPOJaXx



HUCTHIMI ocafgkamu. Jlanbmeiimee yceniaeHHe cTemeHM MeraMopduama
Il MepeIIaBlIeHHe THeilcOB B I'PAHOJAMOPHTEL TPOHCXOIHUT IIPH COXpaHe-
HIN CPeJHero cojep/iaHufg CBA3AHHOH BOJABI H COOTBETCTBEHHO, BOJI0-
poja B mopomax (em. tadma. 164, 166). C paccmarpnBaeMoil TOIKE 3peHNs
Ba;KHO IIOAYEPKHYTDL, YT0 OTAeJeHue IIBﬁLlTO‘{lIOfI BOJ/ILI B oponecce
seraMop@uueckoro MaMenenna OOTATHIX  BOJOM TFIMHUCTHIX 0OCAJTKOB
OPAKTAYECKN B3AaKAHYUBAETCS {0 HAYaJa I[IPOIECCOB IpPAHHTH3AIUN
(puc. 25).

PacemarpuBas ocofGeHHOCTH MHTPANUIN BOAOPOJA, CBA3AHHOTO B CO-
cTaBe BOJBI, B Tpoleccax MeTaMopdmaMa OCaJ0UHBIX TOPOJL, CleyeT
HMeTh B BHAY TaKiie IOPOBEE BOJLI, COCTABJIANIEe 0Ooliee YeTBepTII
obwema ocagognoil 0bo10akn anTocdepni. Macea STHX BOJT, ABJIAIOMHUXCA
HEOTBeMJIeMOll uacTelo smrochepnt, cocrasisger 23,50% or maccnt Mupo-
Boro okeama. B mpomeccax meramopdusMa mopoBhie BOJALI OTAEIATCHA
Ha PAHHHX 3TANax MOTpPY;KeHusd reoCUHKIIHATeil B pe3yIbTaTe yIIoT-
HEHHA 0CajROB 1 HAYQBWCHCA X TepMalbHoil ofpadoTri.

12. ®OCHOP

Mochop wmopobHo Maprauiy OTHOCHTCA K YHCIY BTOPOCTEHEHHBIX
9JEMEHTOB TOPHBIX IOpPoJL, 00nulio 0lpeJeIAeMbIX B X0JIe CTaHZAPTHOTO
cuanRatHoro ananmaa. llociaejgnee ABiIAeTcA NTPHINHON 00NMIBHOIL,
XOTA W He Bcerja moJinoil, mudopMannn o pacmpoctpanennn goedopa
B TOPHBIX HOPOAAX JuTOCHeph.

Hapsaay ¢ amomunmem, tutamoM 1 kaiaenmem ¢ocdop, BHILTaBIA-
oniiicss M3 MAHTHH, OPEHMYNIECTBEHHO HAKAILINBaeTCA B OCHOBHBIX
I CpPeIHHX MOPOJAAX HBJIAACH, TAkuUM 00Pa30M, XapaKTEeDPHHIM 3IeMeH-
Tom «BazanproBoity oGomouxu (puc. 26). TecHaa reoxmMmmdeckas CcBsA3b
docdopa ¢ rampunem (amarnt) o0BscHAET 3TY 0COOEHIOCTL paccMaTpi-
BAE€MOTO DJIeMeHTd.

YabTpaocHoBHLE HOPOAL (0COGEHIIO JAYHUTH) CPei MarMaTidecKHX
HOPOJ OTINYATCH MUHHMAaJIBHEIM cojiepianueM docdopa, ymeuero
B 3eMHYI0 Kopy ¢ GasaapTopeiMu poimtasraMu (tada. 169). Heraouenne,

Q_ %e

035 L

e =
Puec. 26. Bapuauncnmas pana- E]Z
rpamMma $oedop — Kpemnmii P LT_]J
B TOPHBIX TOPOJax JuTocdeps .
1 — MHTPYSHBHBIC TODOIbL; 2 — a- 13 7
¢yauBHLIC MOPONB, 3 — MeTamopi- °
SECHITEC MOP O * P ;

L ”~

{ —rpauuTer, 2-—nucase odhdyaun, 015 Bb 9 ™~ o .
4 — rpaHOAMOpPHTH, 4 — nmatnmTH, o N U 5 s
5 — HBAPUEBBIE THOPHTH, § — anme- 22 ol " ) o
auTHl, 7 — AWOPHMTH, 8 — radfpo, 1011 15 AL
9 — 0asalbThl  TEOCHMHKEJINMHAJILHBIE, 20 19/2300 ® Op WS =0 1z
10 — Gasaiantel  CpeiHe-ATiaHTHYEC- a45 L Al | &5, «©
ckoro xpebra, 11 — OasaabTel mmatT- g 22 76 a0 T4 5L.%

dopsMenHnie, 12 — 0aszadbTel TOJEH-
ToBHE I'aBalCKHX OCTPOBOB, 13 — 0a3aibThl OKeAHHYCCKHX OCTPOBOB, {4 — CHCHHTBL, 15 — Tpa-
XHTH, 16 — Hepe.NHOBBE CHeHNTH, 18 — NUpOKCeHUTH, 19 — mepupoTATH, 20 — AYHMTH, 21 —
KUMOepIUTH, 22 — SKJAOrHTH, 23 — aMduiouTsl, 24 — roeifcw, 25 — HPHCTAITHTICCKHEE CAaHIBI

16* 243



Ta6auya 16‘9

@ochop B yIBTPAaOCHOBHBIX I OCHOBHBIX MO0 pojax
TIopoasl, PerHoHb - — |8 : Anmn | B umt | gerguning
(B cKOGKaxX 06BeM BRIGOpKI) | o o lrx g v e “Jo | MEGOpMaLT
VALTPaocHOBHBIC TOPO/LbI
(AYHUTH 11 [epijioTH-
THI), obu@A  (raodanb-
Haga) BeiOOpRA (32) 0,048 | —1.398| 0274 043 | —0.36| —0 64
IlepugoritTh, epeptee no
16 permonam (16)* 0.060 — 0040 066 - - To4dHOCTh
OIeHOR
HejincTa—
TOUHA
IIspoxcennTol, cpejiHee
no 35 peruoHaM 3eM-
HOTO mapa (35) 0048 | —1400| 0.278 | 044 = —
RumbepauTer, cpejiHee 1o
16 permoHam (16) **** | (025 — 0.1 0,44 -
To e, pepecyeT Ha cBe-
Anit kumbe parr ¢ (0,5%
Bojiut (6e3 COg) (16) 0,30 - 013 | 044 | — —
himbe pamnTh, l0muan
Adpura (51) . . . 0,28
(0.35) | —0.623 | 0.394| 066 | — — [207]
To ke, mepecueT Ha CBe-
it kambepanT ¢ 0.5%
Bojier  (6ea  COg) (51) | 0,33
(0,40) [ —0638 1 0394 066 | — —
Fa6opo, cpejiee no 45
permomam (45)* . . . [014 [—1,095] 0327 053 |—012[ 034
Basaanr, obmuii  (1996) | 015 |—1.036| 0,420| 077 — [246]
Basanptw 1 tpannw CH-
frrperoi a T o pMeL
(62) o e (100700 | —1276]] 0,324 052 | 022 | 014
Tpauns JapeBHIX IL1aT-
dopm (258) 0,066 ? 0,066 | (1,00) - B. A. ky-
ToanH [63]
Baszanaeth, 0-8 Majarac-
Kap (29) .. 045 | —0866] 0.198| 0.31 - - [134]. [207]
Basanbrhl  0JIMBIHOBEIE,
ronTHHCeHTANLHBEe (276) | 0,19 ? 010 | 0,53 - — | B. A. Hy-
ToanH [63]
BasaabpThl  anjge3nToBoil
dopmaunn (353) 0,084 ? O (13 — — To we
BazaabTel, cpegnee 110
27 o-pam Tuxoro, W mii-
CKOro 11 ATJaHTHYeCKO-
ro oxeanon (27) 018 — 066 | 038 - —
BasaabThl  TOJENTOBLIE,
lapaiickime o-a  (40) |0.11 — 0,031 028 — = [246]
basaapTer meJ0YHEe,
lPapajickne o-pa  (24) (0,16 — 0.054| 0,34 &5
* CCCP (Pycckas naatdopma, YVpaa, Ilpudaiikanbe, Cudupexan naardopma), OuHIgH-

ang, NIsenusa, o-B Kunp, AHrauma, 3anajinaga Adpnka,

* (rafiopo 1m0 **** cHOCKN ¢M. B Tabn. 19 1 20.

10wmuan Adpura,
TpansHag Adpuka, CHIA (Maceawycere, Muaurad, Koaopajio), Karala, ABCTpanud.

BocroaHan u

Ilen-
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I podoaxcenus maba. 169

IToponsl, PETHOHBL (B CEOD- = o — |5 : Ay (F W [Terounnk
KaX 00BEM BHIDOPHKII) X/ lr Sy i A E lg | mudopmanm
bazaneTer Cpejae-ATiaan-
Tigeckoro xpebra (33) [ 0.066 — BSIS027 18 = = [253]
OreanmnuecKkie  TOJCHTO-
Bble DasaanTn (110) . . | 0.10 - 0.026 0.26 - ~ B. A. Ry-
Toann [63]
OReaHn4Yeckie Me10THBIC |
fazaapTn (118) . . . . | 0.21 0006 | 050 | — = To ke

KaK M B JPVIAX CJIyY9afX, cOCTABIAT KuMOepauTHl, colepmanue doc-
dopa B KOTOPHIX B 1IECTh PAa3d MPEBEIIACT cOJePRaHHe ITOr0 dIeMEHTA
B NIPOYMX YILTPAOCHOBHBIX TIOPO/aX M B JIBA pasa Bhe, 4eM cpejHee
coepskanue docdopa B Gasanwbrax. Cpeam mocieiHux MaRCHMAILHBIM
cogepmanueM docdopa oTanUAOTES IMETOUHbIE 0KeaHUyeckue 0a3albThi.
Tarnm obpazom, uHauboiaee TyOHHHBIE YVILTPAOCHOBHBIE II OCHOBHBIE
BBHIIIJIABKH M3 MAanTHH HECyT M MaKCcHMalbHBle cojlepskanus gochopa
(Kak M TUTaHa M Kamus).

OrMedenioe ABICHNE, KOTOPOC MOAET PACCMATPUBATLCSH KAK TEH/EH-
HuA K IpeuMyliecTBeHHOMY Boimiasiaennio docdopa (napsiay ¢ ynoms-
HYTRIMW BBHIOIE 3JI€MeHTaMH) M3 ray0OKHX wacTeidl MaHTHH, CTAHOBHTCHA
MOHATHBLIM, eCIH yuecTh TecHyI0 ¢BA3b docdopa ¢ Kuea10poIoM B cocTaBe
TeTpas[PUIeCKNX KOMILIEKCOB U 3HATHTEJILHbIE PasMepbl TMOCJe/HuX.
IlopoGume cnoficTna B TPaBUTANMOHHBIX YC/JIOBHAX Bepxmeit Mantuum,
KaK yike 0TMeYa/loCh, ONpPefeIAIoT cTPeMICHHe 3IeMelTOB K MUrpalum
B auTocepy B cocraBe BuimiaBok (Gocdop, THTAH) HIAM MaHTHHHBIX
pacTBOpoB (KPyUHBIE KATHOHBE RaJaufA). XapakTepHO, 4T0 MHHHMAJIBHEIM
comeps;anueM dochopa B rpynine 06a3aIbToB OTAHYAOTCA TPAIOBl IJIaT-
dopMennmx oGmacreil 1 GazaibThl CPeINHNLIX OKEAHMYECKHX XpelToB.
Or GazanpToMjoB K cpeaunM mOopomaM cojpep:ranue ¢ocpopa mourn
He uamensiercsi (taba. 170),! nanee, mo HANPABIEHWIO K KHCJIBIM MOPOJAM ,
0HO moumykaercs Jocratogno maasno. Illemounsie mopoam (ra6a. 171),
ocobenno HedeluHcolep/Rallne, XapaKTePU3YIOTCA CPABAATEIBHO HH3-
KHMH  copepskanusiMn  dochopa. BosamoknocTs YacTMUYHOTO BBIHOCA
dochopa M3 ITHX TOPOJL B OCTATOUHBIE PACTIABLEL (METMATUTHI, ANATHTO-
BEIE TIOPOJIbI) W THAPOTEPMAJBLHLIMH DPACTBOPAMH (ATATHTOBEIC KOH-
TaKTOBO-METACOMATHUECKHE TOPO/ibl) BIOJHE BEPOATHA.

B oramame ot MarMatnueckux nopoj pacnpegendenne gocopa B MeTa-
MOPPUUCCKUX TOPOJAX 04eHb OJIHOPOTHO I BEIYHCJIEHHLIE OIEHKH Hmapa-
METpPOB pachmpejlelleHusa ero cojgep:Rammid B ampubonurax W rHeidcax
(tadu. 172) cymecTBeHHO He pPas3TIMIUML. AHAJOTHYHEIMA CPEJHAMU

: Huayqenuoe, UCT00A W3 UMEUCLCR UH@GopMayuu, noswiuennoe COaBPJK'&HHt‘
dociopa & duopumax mpebyem ymounenus .
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Doecdop B CpegHNX W KHCABIX MArMaTHIECKIX HOPOIAxX

Tabauya 170

Toponsl, permomsl (B CKOG- | = S i ) Awan | Eual | prerounms
KaxX 00beM BRIOGOpKIT) ‘ %, % lgx S ¥ Alg Iz widopmariinit
!
JiuopuTnl |
Cpeamee mo 24 pernoHam |
semmoro mapa (24)* | 0,18 [ —0772| 0,228 | 036 | 022 | 054
AHTe3nThl
Cpeamee Mo 54 permoHas |
3eMHOrO  mapa (54)** | 013 | —1.000| 0,305 | 0,49
Ymmr (32) . .. ... .| 01| — |0036| 033 [302]
Ksapnesble TuopuTh !
Cpeatee mo 25 permoHaM '
semHOr0 mapa (25)** | 0,01 | —1,010] 0216 | 034 |
Kaskaa (26) . . . .. .| 007 | —1.268) 0308 | 050 A. M. Jle-
| MEHE A. A.
{ Crraan [48]
Boctounoe  3abalikaiabe
(46) o 010 | — 10028 028 10. M. Cnoo-
| ‘ smpop i P. M,
" Pomanosa
I pasoxinopnTst i
Cpegree mo 30 permoian
semHoro mapa (30)* | 0.11 = 0,032 1 020 1 0,14 | —0236
Haskaa (58) e | 02| —1246| 0543 | 098 | — — | A. M. [le-
[ MIHH A. A.
| | Crnrang [48]
CCCP, reocHHRJIMHAIL- | [
Hele PerTIOHLT A3 HaTCROIT | |
qacti, oOmAas BEOOPRA 1 1
(53) c e e e ] 0131 —0,979) 0294 | 047, 008 022
I'pannrel
Cpeduee 1o (5 permodam |
semmoro mapa  (65)* | 0,06 | —1.256] 0,170 [ 026 | 033 | —0.30
Rapraa (124) .. .| 008 |~—17387|0363| 060 ~ = [48]
baarmiicrmit mur obman i
seifopra (103) 006 [—1332]0265| 042 | — —
CCCP,  reocnHKIIHA.IDL- ‘
HBble perfoHsl a3maTcKoil {
qacTi, 001Las BeIDOPKA .
(107) .. - | 008 |—1246) 0430 | 073 | — =
Rucasie agpyannnb ‘ !
Cpeanee 1o 50 permoma 1
3EMIOr0  1ma pa (50)*‘ 0,05 | —1,450] 0,275 = =

* CHocHN eM. B Tabn. 22235




Tabauya 171
(]N)('(bﬂl) B LIETOYHBLIX MarMaTnvuyeCkix nopoiax

!
Topoms, Peruonsl (8 CHOOKAX 00LEM BEIGOPKN) x, 0 T x hs[][':“ v
[
CIEHHTEI, CpPejiHee TI0 40 pCTHOHAM 3€MHOrO mapa |
() R R e S O R B i 0
TpaxnuTe, Cpejince M0 28 PerHoHaM 3eMHOTO mapa
(2BYEE e e siw wla wow owane owowoe PODMER I =404 2SI 052
Henbeummme cneumm rpmaee no 48 pernm[au |
gemHOro mapa (48)* . . 1007 | —1.304 | 0344 056
(DoHOIMTHI, cpejHee mo 20 ]lemormm "aeMHOI0 Ta- |
Pa {20) G W e D e aw | 006 | —1.332 [ 0,326 [ 0,93

* CiloCKR ¢M. B Tadn. 27, 28.
HpumetgHue. OIEHKEN TApaMeTpPoB pacnpeliesienisl BHYUCIcHb Ha 9BM «llpoMnHB».

Tabauyn 172
@ocgop B MeTaMmopduuecKnx NMopojax

[ 40
_ L [ S uan Ei
IIopoasl, PETHOHL (B CHOAKAX 00BeM BLIGOPKH) x, 9% lgx S Vv &3
| = £SE
AMPuGoanThH
CpegHee IO 25 peroHam 3eMUOIO mapa
(25)* R R = 0,034 | 0.49
(Dmmun:mﬂ ( a} e I U.OB' —1.260 | ;351 | 0,57 | [241
[ [241a]
IHp . oo e e oo 0L —1046 [ 0,286 | 046
3a najHan A(I)plm.l (4U) oo e o oo .| 008 | —1.268 | 0,285 | 0,64 | [156]
0-p Maparacrap (20) . oo e o 2| 040 ) —1.089 (0308 | 050 | [154]
JEAOTNTHI

Cpepmee mo 16 paiioBam (16)** . . . . . .| 0,08 | —1.276 | 0,350 | 0,57
THeiicnl
Cpepgee @o 3l pernoHy  3eMHOro  Imapa |

1) | — 0,037 | 0.44
IHP . . . . C e e e | 0,09 | —1161 | 0,308 | 0,49
3amajHan Azﬁmma (;u C e e e e e e . .| DOB ) —1.243 | 0,198 030 [156]
O-s Maparackap (34) - . . . . . . .. . .| 042 ] —1047 | 0,350 | 057 | [154],

Hpueraaanyeckne caaHmbl

Cpeamee mo 40 permogaM 3e¢MHAOIO mapa
(AN 0 = 5 5 5 h s e e e ] 006 =823 1 OS00H 048

* CHOCKH CM. R Tafa. 29.
Hpumevanue. OUEHHN TAPIMETPOR pacnpPemelcHHs BHTHCIeHE HA 9BM «IIpomunby,

(R
B~
-1



Tabauya 173

Pacnpeneaenne goedopa B ocagounoi 0d0a09ke JnTochepbl HA KOHTHHEHTAX

3

g b= &
=3 . -
=] 2 = =32 eg
28 = e it &‘-“-En
Hopomet PR SEE > o M o=z
g A5 223 8 &
EF | 383 | g:% | s222
B o3 s c 253248
=) i e s =85 =)
B ZE8 225 | EELE
‘Oecaxounnie
THAHEB W PANHUCTHIE COAHIW . . . . . 0,07 He omp. 03,0
lleckd N MECYAHWKI . . . . . . . . . . 0.04 » 25.4
TAPOOMATRE & o ce = a1 g o 2 20 0 G 0,05 » 208
DBREHOPUTEE o o w0 w i o pn o % on @ W 0.05 » 08
CHORHEE & « o o o v e e oo % 5w 0,057 100.0 80,4
Jddyansnbie
BasanbT maatdopMeHiinil ) s W v 0,07 0,52 5,6
Bas3anpT reocHHRAMHAIRHBIE . . . . . . 0,15 0,53 3
AMAOBITAL & « & « & & w & & & 4 e e 0,13 0,49 41,3
JlatmnTsl A P 0,09 0,53 0.8
Rucane addysnsm . . . . . L L 0,05 0,44 2.0
PEIRTTEI &« w0 o o o o5 o e e 012 052 0.1
MOHOAATHL .« .+ .« .« e e e . 0,06 0,53 0.1
CPemHes . .« = o« v & owow b omos o & 0.11 0,49 1000 19.6
CpejiHee  i#  0cajiounoil  000a04KH  Ha
KOHTHHEHTAX . . . . . . . . . . . . 0.067 100.0

copeprannAME Gocdopa XapaKTepH3YIOTCA TAKAE DRJIOTHTH U KPHCTAN-
MMYECKMe caannpl, B KoTopuX ¢ocdop pacopesensen J10rHOPMAIBHO.
Bausgnne nponeccos MeraMop@uaMa ma ycpejHenue cojep:Raumsa ¢oc-
dopa B mopogax paccMaTpHUBAEMOl TPYIOL — OTHO W3 BO3MOMKHBIX
00BACHEHHN OTMETEHHOT'O ABJIEHUA.

Pacopesenenne docopa B ocanoumoil M «rpasuTHOI» 000J0YKAX
aurocdepst npuseneno B rabun. 173, 174. Untepecto oteyTereue cymmect-
BeHHOTO PasJauunA B comepsxamin docfopa B HHTPY3HBHKX ¥ METAMOP-
(pHUeCKUX HOpoJax, & Takmke B OCAJOMHOR M «rpanuTHOily 0bosoukax
B ILEJIOM.
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Tabauya 174
Pacnpejeaenne goedopa B «rpanuTHoiin ofodouke auTocdepsr

£ & £ (87
z Sz | 8w |88
£ =2 Z2 |E=
8. £% 22 | &5
TIopoasl g g & £ Sap
g2 | ES | 8% |2~
Ho =i e S Z
H & b ZF [EZE
g2 == 22 |£52
o8 e Za |az%
Marmarnveckne
DPREATEE . o« & & & @ o o womw s o % 5 s | Q06 0.26 63,7
T8 (07ah (681 Vs RS U ) (0 | 0,29 215
K Bapuesere JqUOPHTHL . . . . . . . . . . . . . . | 011 0.34 2.9
JIAOPHTEE. & = o & 2 5 o 5l s e e e e 018 0.36 1,6
FaBEP0Y = v o 5 & & & & % o8 o4 % @ w4 0,53 90
TIEPAAGTATE o & o & & « & 5 5 = o e i oe o ) 006 0,66 lo 3
TFHITEL & o o o v 5 v o owowwow e e e e | 0040 Heenp. | M
CHEOHHTEE . . v v v o v v e e e e e e e e o 009 045 09
Hedenannopre cHemnTo - . - . . . . . - . . . - | 007 0.56 0.1
GpenHES = . 7 , 5 % % & & & ¥ EE 5 3 B.EEE e 0085 0,30 100,0 | 544
MeTamopdnueckie
THEMEE. & & %0 & % & % & = & @ & @ & = & e | HOBE 0,44 ]8/(]
Kpuerazamyeckue clanuk . . . . . . . . . . . 006 0.48 [
[WBapusThl 1 HecYaHuRn . . . . . . L L L . L . 002 0,50 7.0
AmpnbonuTir . . . . . ... oL 007 0,49 8.2
KapbomaTut . . . . . . . .. .. ... .. ..|[005 |Heonp. 0.8
CPOMECE - o o o o o e e n,(ms[ 046 [mo,o 46.6
CpesHee s «rpapiTHON ) 06010YKN JnToChephl . [n‘l_lTT i 0,37 ' 100.0 | 100.0




I''TABA IV

CPELHAH XHMHYECKHH COCTAB TOPHbIX MOPGL
H OBONOYEK NHTOCDHEPDI

B macroamei raase ofoGmensl JaHHbe, H37T0:K¢HHBE B OpeLIAYIIAX
raapax. OxapakrepusoBamnbie B Hell Mojeln cpejHero cocraBa 0060.10-
ger auprocdepnl (Kak M Bee mpejuiecTByloniie MoJedn) A0MAHLL IPHHH-
MarThCs OB RAK mepBoe npubimmKernie IpHpoOZHLIX pacopeielenuii.
3meck Take oboBUensl M3 TOMKEHHBIE BBINE JAHHLEE O pacopefereHinl
mopoaoo0pARYIOMAX XUMIUECKIX BJIEMeNTOB B OT/@IbHBX THOAX TOp-
HEIX IIOPOZ M B KaveCTBe MIMICTPALMU TPHBEIEHLL CPEJIHHE COCTABHI
HOPOS B OKHCIAX.

Crejtyer ojMepKEYTH OLPe/IeJeHHYI0 YCJIOBHOCTH 00MenpuaATOTO
H300paIKeHusA CPeNHUX COCTABOB TOPHBIX HOPOJ, B BIIe COBOKYIHOCTI
COMEP/RAHWIL OTAENBHLIX DIEMCHTOB (MM OKNCIOB) B IPOIENTax, CyMMa
roropeix mpueegena r 100%. Llpu wmomobiom usobpasReHu CpPelHuX
COCTABOB CPEIHEE COHEP/RAHNA OTACNBHLIX 2JICMCUTOB, HMEILIHe OTHO-
CUTEJAbHLIIT XaparTep M ompemesentbie npeiennt rogelanua, upuodpe-
TAJOT HE CBOWCTBEHHEIT uM «alcoXWTHLIEN Xaparrep, 0DVCI0BIeHHEI
pamramu 100%-s0i cymmu. Tawum o6paszoM, cpedie COCTABEL TOPHBIX
mopof, npuBexenmeie ® 100Y%, ciaenyer paceMarpuBath Kak mafop
ChHyvaflHpIX 3HATEHHM CPEIHNX CoJeprKanuil HIeMeHTOB, KaMaoe 3
KOTOPHIX BHIXBATEHO W3 CBOUCTBEHHOrO €My J0BepHTeILHOTO MHTepBata
Kose0annit. 910 Beerga HeaOXoqHMO HMETH B BHJY TIPI CPABHEHUN ¢pef-
HHX COCTaBOB mopoa, npusemgemamx w 100%.

B rammmax, Xapaxrepusyiomux pacupeie/ieHie mopogoodpasyonnx
XHMHYECKUX 3JIeMeHTOB B OTAeABHLIX THIAX FOPHLIX 110PO7, MPHBEIeHLI
ROPOUIIeHTH BapHaNON COMePsRaHiil, ONpeIeIeniple I COOTBeTCT-
Byvoonx BetGopor (em. ra. I11). B nensx ofaerdenus p rabanmax He
OPUBO/ATCS BePOATHOCTHEIE ONMOKH CPEeJIHIX, KOTOPBIE JAHHI B COOT-
BeTcTRyIOIUX tabnnuax raasm [ naw sorye GniTh JG€rs0 BHITHCIEHE!
0 H3BeCTHOII dopMyiie, HCXO;1A N3 ONEeHORK cpeaHero apudmeTnueckoro
copepiiaHna u KoahduIIIeHTA BapHAILITIL.



{. OCAJIOMHTAA OBOJTOYKA

Ocaygounan obodoura anrtocdepw sApaserca Hanbolee IeTATLHO
reoXHMHTIECKIT N3YUYeHHOH reocdepoli 3eMHOTO Ilapa, B Opejelnax KOTo-
poit OoapmENCTRO OcofeHHOCTEl XAMHYECKOTO COCTaBa TOPHHIX HOPO,
CJIATANINHX Te 1M WHHE CTPYRTYPHBIE 3JeMeHTsl o0bodowKHn, MOryT
OBITh MHTEPOPETHPOBANBI HA JOCTATOUHO YO€UTeNbHOI TeoJorHgecKoi
ocaoBe. OfHAKO 1 B HTOM CJIyd4ae P TeOXHNMUTECKHX YepPT 0CaT0uHOR
0DONOYKY (TAKNY, KAaK WBOKMTOR KAJABIHA B OCAOYHBIX IOPONAX MO CPaB-
HEHNI0 ¢ MarMaTHYeCKHMI I JIp.) elie He HOJVYII YA0BJICTBODHTEIND-
Horo oGbscHEHNA If Tpedyer JMONGAHHTENbHMX VITYOIeHHLIX HCCIRLO-
BAHMIL,

O0ngHo B npefesax ocagodnoll o00JOMKI HPH OIpeeTeHAd ee
COCTARA PAJINTAIT YETHIPe MAKPOCTPYKTYPIbIX daementa: 1) ocapounpiii
4eX0Jd JApeBHUX OaatGopM; 2) OcAKU TeoCHHKINHaJeil (K KOTOPHIM
B pAfe caydaes OpuCOSRUHAIOT 30nY mein(a); 3) ocagrn cyfokeaHuue-
cKUX of0nacteil (OpenMymecTBeHHO MATEPUKOBHII CRIOH) W 4) mejarmue-
CKNE OCAJIKA OKeauos.

Onay Mceae0BATENH IPH HOACYETaX 00DBEISTI0T 0CAKH NeTbHoBOIL
30HLL M MATEPHKOBOTO CKiona B cyOroHTHHentaasnyio obaacts [100].
Hpyrue npepnounraior prjeaenne cyboxeanuuecKoit 061acT, B KOTOPYIO
oHu mau BrJaouator, kark A. llonpepsaapr [280], nau ne Brilouaior, Kak
M. Xopn [223], M. Xopu u [x. Agame [225], 3ony mennda. B nocaen-
HEeM cIydae ocaJKi medbda BKJAOYAIOTCA B KOMIIEKC 0CAKOB ITOJBMIK-
HBIX TOSCOB (reocUHKJIMHAIEN), 9TO TMeeT oupefeleHHLI reoJornye-
CRHIl CMEICT.

B macrosmiee Bpemsa B peayanrate paGor A. B. Pomoma m gpyrmx
[94—100] wumeercsa manGoiee nodHas TEOXUMHYECKAs MH(OpPMaIus
0 0CAfouHoOMy Hexay mratdopm. JHAUMTE.ILHO MEHee CHCTeMATHIECKI
U3VICHBI TeOCHHRINHAJBHBIE 30HLI, XOTA I B 3TOM ¢JAYy4ae HEKOTODbhie
permonn (RaBkas u ap.) maydensl goctatodno feraiabHo. [Heparmomep-
HOCThL H3YYEHHOCTII TeOXHMHN TeOCHHRINMHAILHLIX 0CaJKoOB B TIobaib-
HOM INTAHE He M03B0JAeT Ha COBPEMEHHOM dTane o00CHOBATH reoXmMude-
CRHE MOJeNHN pacupefieleliisd XUMUYeCKHX HJIeMEHTOR B ocafounoi obo-
JOYKe ¢ ReJaTedbHON ocToBepnocTbio. B jgaHmoM ciayuae mpodaema
HECOMHEHHO 3akII09aeTcsi e B HeOCTAaTOuHOM OO0ImeM KoluuecTBe Opo-
AHAAMBUPOBAHHEIX TP, a B KOJAMYECTBE PETHOHOB, OXBAYENHEIX HCCJe-
JA0BaHIIEeM.

B rata. 175—179 npupencns ganHnie o pacnpejpesenun Hopoxoodpa-
3YIOHIMX BIEMEeHTOB B 0CAfOYILIX MOPOJAxX i Jad cpaBHeHnns Pe3yIbTaTh,
Mo yUeHHBe JPYPUMIL mceaejlopatensami. Clejyer 3aMeTuTh, dro O.m-
socth mudp W, Typexana [323], K. Pankayu [285]w 1. Kouses {170]
o0BACHALTCH TEM, uUTO WCXOANBIM MATEPHaioM Tif HX TOjCYeTOB CIy-
swuan gapnme O, Raapra, B 1o spemsa rak . Upun [202] noanoersio
nemoab3osad nmogcderst K. Typewana [323]. Opurmpaapnne jasnbie
A. B. Ponosa u japyrux [99, 100] ornmwarorcst Gémpmieil mpegcranu-
TeJBHOCTBIO T AHAINTITeCKOiT oaToTol (ompejiestens w nogednrannt CO;,.
OpraHugecKnii yriepom. cepa w xaop). Jwodonwrao, 4To, HECMOTPA Ha
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Tabauya '175

Pacnpejeiaenue mopooodpasyomnux XHMHYCCKHX JICMCHTORB
B 0Caf0uHOIl 000d04Ke AuTocdepbl HA KOHTHHEHTaX, Bec. %)

A. L. Pouon,
AL AL flpoarescknit, A. A. Beye
1967 r. [100O]
CpeaHee 478 0ca104- Cpeadnee AnA oca-
HOBE O6O0TKE Cpeduee A1A oca- | TodHOI 0fon049KM
JLOYHBIX NOpPOIT KOHTHHEHTOB
; N & | = 4 KOHTHHCHTOB (c yyerom ooy~
DICMEHTD ig ?_ 53 AMBOR)
ez | 3 £9
2| B =
E5 | 8 B2
22| = Zez | - = :
= : = z 5-2 & \ x v
0 . .| 496 48,1 48,7 | 49,5 — 48,9 —
Si . 23012335 233 | 23,6 0,21 243 017
Al . DIT| 7.26| 687 | 540 0,32 6,0 0,27
Fe 388 ( 459 4.27 | 3.44 0,32 3.9 0,29
Mg 202 1,791 1,85 | 1.94 0.44 2,0 0.40
Mn 005 040 0,05 [ 0,06 0,48 0,07 0,44
Ca 8,76| 845| 830 | 878 0,59 8,00 0,46
Na 0,60 135 116 | 1,08 0,50 1,3 0,48
K 175 1,66 1,68 | 1,73 0,42 1,8 0,45
Ti 039 039 0,39 [ 034 0,34 0,40 035
I 038 030 032 | 0232* He onp. 0,3 *| He onp.
R 005 0,08 007 | 0,06 = 0,07 —
C (sa cuer COp) . . . . .| 278 204| 223 |3.00 [Heonp. | — —
11 poumne (Copr- 8, €Cl) . ..|147] 059 081 | 075 .- — —
* Bes yderta noponoil Bojbl.
Tabauya 176
Cpepunii XuMinuecknii cocTas ocaJouHBIX HOPO] KOHTHHEHTOB, Bec. 9
A. B. Ponos, | A. 5. PoHOB,
A, IloajiepBaapT, M. XopH, A. A. Hpo- | A. A. Murin-
1955 r. [280] 1964 r. [223] mencKui, coe, 1970 r.
1967 r. [100] [99]
Ocago4Hple 10PoIb
JaemMenTo i - E ;
g = g2
c = ek gexqaa Pyc-
% = HE | reocuHEmHI- Cp*;”g[;:nﬁ?i’;'
£ z S0 ek CROM TaT-
E | 8« |2ES hop
o EE &2 g
2 EE | E
(= =& o
0 49,76 48,75 = == 49 46 49,52
Si 283 24,2 244 283 264 19,22
Al 4,72 6,04 0,29 1 5,90 8.21 4,02




Il podoancenue maba, I76

A. B. Poros, | A. L. Pouos,
A, Tloamepnaapr, M. XopH, A. A Hpo- [A. A. Muran-
19506 r. [ 280] 1964 r. [223] 1ICBCE M, cop, 1970 r.
1967 r. [100] [99]
OcajloMHBIe 110 POJLbL
A MEHFhI 2
E =2 qexaa Pye-
2E | reuoman | cioln o
Z = £ parel cioll 11aT-
2 : - |ZE3 dopy
= & S | E25
= > B Ex Sy
ZF g S5 | Ex=
Fe 2.61 3.38 271 297 169 153
Mg 174 2,28 1.83 | 1.36 2,04 0.68
Mn Caean Caeanr | 0,02 | 0,02 015 0,04
Ca 7.56 8,98 621 | 2,71 3,92 12.57
Na 0.59 0,96 1.30 | 1,35 1,55 144
K 1,74 1,94 1,74 | 1,96 1.91 1.51
Ti 0,24 0,30 0,30 | 0,33 0,42 0,27
H = — = = 0.34 0,39
P 004 0,04 0.05 | 0,06 0,09 0,04
G 2,70 3.08 — — 0,72 4,09
Il poane — — — — 0,70 340
Tabauya 177
Pacnipegenenne mopojaoo0pasytlonnx XOMHUYECKHX 3I€MEHTOR
B 0CAJlOMHBIX nopojax, sec. %
Ileckn n nee- .
TaMHNCTHIE eldal- |Fauubl (Cp. 110 20|  YaRMKH (Cp. Hanec THAMY
mel (cp. o 24 pe- | pernoHam, 3214 no 20 perwo- | (Cp. 10 i) pe=
B e DRTHL rHoHaM, 252 aH.) aH.) Ham, Goaee THOHAM, 362
2 211 ad.) i)
X v x v % v X )
0O 49,0 = 49,5 = 51,5 == 492 —
Si 2750 008 2545 006 | 3470 009 | 340 070
Al . 8.65 0,28 9,49 0.10 2,86 034 | 096 0.7
[ 2,42 i 322 s 154 Vrwe | 0280~ e
= ol ok i ).2 = 0,27 e (). 4,
Fe2r 2.38 }”= 9| Tgo| 023 g7 | 72 | oi5g] [
Mg 1,50 026 | 1,500 039 073 035 | 0950 039
Mn 0,08 0,50 000 0,40 0,04 0,45 0.04) 064
Ca 200 0,48 222 056 2,68 087 (3250 012
Na 0,98 (),52 0.84 0,44 0,92 059 | 025 072
K 2,70 (0,23 233 0.22 1,32 032 | 028 0,70
Ti 0,38 0,32 0,47 (.28 1,30 045 | 042 042
H 039 | Heonp. | 051 He omp. | 025 |Heonp.| 0,09 He oup,
Pe e 0,07 » 0.07 » 0,04 » 0,05 »
Coprr 5, C1 . . . 1.00 = 150 — 0,60 = - =
C (3a cuer CO.) 0,71 = 1,02 = 0,85 11,0 |He onp.
Il poune o 0,24 - 0,23 — 040 — 0,30




Tabauya 178

Pacnpeenenne mopoloodpasyiomux XnMinuecknX 35JICMEHTOB

B MNMIHHNCTBIX CIAaHNAX H ranHax, Bec. %
= =1 &
ES I
e L - hon A. B. Ponos,
E S el A, A, flpomeBcKuil,
B2 ‘/-;.; = 1967 r. [100]
DIeMeHThI "»—-’E E.E ’:I-:—
= I'anHsl | ram-
TAHMCTHIE CIAHIbL EEE HMCTHIC CJIaH-
R Ikl M'EOCHH-
ZE& | wammaaeff
0 = == — — |48 49,8 49,2
Si 7.30:% [127.3 27.10 | 26,00 | 7,30 * 2572 26,04
Al . 8,00 8,19 8.16 | 8,01 | 800 8,63 930
W3t 9 9 59
[ la72| 4733 | 469 | 388|472 | THe o
Mg 1,50 1,48 1,47 1.64 | 1,50 1.48 1,91
Mn 0,085 | 0,062 — 0,03 | 0,085| 0,04 0.06
Ca 2,21 2,23 222 | 2251 221 3.39 291
Na 0,96 0.97 0,97 048 | 0,96 0,56 0,94
15 2.66 2,70 2.69 2,49 | 2,66 2,50 2,29
Ti 0,46 0,43 0.39 0,44 | 0,46 0,52 0,42
H s — — — - — 0,57 0,49
LA 007 | 0,07 0,07 | 0,07 | 007 0,05 0,07
Coprs Cl, 5 . g gt — = — == == 1,28 0,94
[Tpoune (srawuas C 3a
cuer CO,y) — — — — — 1,06 0,76
* Io-BUANMOMY, THOOTpadCcKan oiledaTia, BeponaThHo, caeayver gdratn 27,3,
Tabauya 179

Pacnipejieseniie mopooodpa3yionix XUMIYeCKHX BIEMEHTOR
R ICCYAHHKax I kKapbomarax, mec, 9

= o = e =
2 £ | ES go | 25
e MOHTHE AE =) = ES :; =
22 | &2 |8 el =2
IlecuaHukn KapGonats
0 - — 300 — — — | 470
Si 36,80 3590 [36.80 | 36,20 24 3,55 | 2,40
Al 250 113,200 200 378 0,42 097 0,42
Fe 098 | 1.86 | 098 | 236 038 | 087| 038
Mg 070 | 081 | 0,70 | 0,72 4,70 [ 4,55 | 4,70
Mn 0,001 0,001 0001 0,077| 010] 0,04 0,11
Ca 3,91 224 3,91 222 130,20 | 27,20 | 30,20
Na 0.33 0,38 033 | 0,89 004 | 004 004
K 1,07 1,32 107 | 1,08 027 025 027
i 045 | 020 0,15 | 0,24 004 | 004 0,04
BNG g s s 0,017 005 | 0017 0,04 004 003 0,04
Copres Cly 8 0,03 = — - = — —
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pasamgie B MCXOMHLIX AHAJINTHYCCKAX JAHHBIX 1 MeTojax Mojcdera
HEKOTOPOE PACXOJIeHNe Memay MOJYIeHHHIMHA HaMu OIEeHKAMH I JaH-
uiym A. B. Pomosa u A. A. flpomeBckoro B oCHOBHOM OIpefeIsiercs
pasanmuneM B NPHHATHIX JIA TOJCHYeTa COOTHOMEHHAX 3dPysuBHEIX
nopon B reocuuriamHanax (cm. ra. II).

Hudopmanusa o cocTaBe OReaHNTECKHX OCAKOB B 0OCHOBHOM 0asu-
pverca na peayabrarax ucciegopannit E. loapnGepra u I'. Appenmyca
[198], C. 9ap Bakmna m [k, Pumea [182], a raxike K. Typeksana u
. Bepemoxa [324].

Bee umerommecs panuse ooiam ododuenst M. Xopaom [223] n mepe-
cunTanel ¢ momMomplo JBM ¢ meanio moayuenms cpepHEX cocTaBoB cyO-
oReaHnuecKNX (cybmexarmaecniiix) 1 negarngecknx ocagxos (radua. 180).
Caeayer orvernts, uto gannne C. Jdap Bakmaa u [;x. Pnues B Mamnn-
HOM HOJICUeTe ie YYACTBOBAMI, TAK RAK M3 H3YICHHLIX HUMH OCAJIKOB
nepel awmanmsoM OBLIN yjalenn NOpoBasg BogA 1 PAcTBOPUMEE COIU.

Tadauya 180

Cpeaanii xnMuueckaii coctas oReamnuecriux ocagros Mirposoro okeana, 0.
Ilo M. Xopuy [222

OKEAHNUCCKTIe OCALKI
ONEMCHTDL cyOIeaa- | 1eaari-
THYCCHHE HeCKIe epeanee
31 27.9 17.5 238
Al M g N R e W 1 s 4 BB 9,44 5,32 8.2
e EUG M m SN T ENNEEAMEL TR RS S 5,01 3,24 4.2
ME = p s BesmlmmmEeings 42 8 7 8 1,64 1,09 1.5
M 2 52 8 B B EE T E R D ERE G A G & 0,37 0,23 0,3
B w5 w5 0 NN EE I S E ST A 8,33 4.9
BR 52 m v w3 o5 6 s MR BN R S L 2,85 1,87 2.2
BG & osnd 9 ® %o T T M M R A R G R B % N 288 1,82 2ia
i R R R L L Ll T, 0,57 0,53 0.5
T e B B 015 0.13 0.14

Ortuomerie Mace CyOIeJarnTecKIlx W MeJarmTecRHX 0CaJRoB (COOT-
pererBenno 745%,2 m 4582,7 reorpamwm)?, coraacmno nogcegeram M. Xopma,
coctaBasger 1,62. Paccumranmslil, Wexoas W3 9TOro, cpejpuuii cocran
OREaHMUCCKHAX ocaj ko npueeged B tada. 180. B mogcuerax cpegnero
COCTABA OKEAHMYCCKMX 0CAJKOB, BHILOIHEINLIX Pa3dMIHbIME HCCTEI0Ba~
teaamu [281, 223, 100], myerores 3aMeTHLe PacXo;iAeHns, odycaoBIen-
Hple Pa3iImdmeM OPHHAMAEMBIX IICCIeOBATENAMH TOACIETHLIX HapaMer-
poB (rIaBHEM o0padoM o0BbeMa I pacnpocTPameHHOCTH PA3JIMYHBIX THIIOR
ocagros). Tar, smunciaenusie M. Xopmoym [223] o6semu ocamkos cys-
mexar Mgeckoil (MATePUKOBBIN CKI0H) I megarudeckoil odmacteit cooT-
petcTBeHHO cocTaBagior 315 u 241 man. wm® A, B. Pomos u A. A. Hpo-
mesckoit [100] ompepenuan ofwsem ocajkop OKeAHNHIECKON KOPH B

Y Leoepany = 1029 2.



295 Man. KM?, 00BeJUHHE 00JacTh MATEPHKOBOrO CKJIOHA ¢ KOHTHHEH-
tanpHEIM menbhom (190 muna. KM?).

Caegyer NpuU3HATh, 4YTO 3HAHAA TEOXHMHN MOPCKUX 0CAJIKOB BCe
ele ABIAIOTCA MOCTATOYHO (parMeHTapPHLIMM KAk € TOUKH 3peHHA Orpa-
iuuennoro ofmeMa amaJuTHYecKkoi nandopManum, TaK 1 B CBA3WM C OTCYT-
CTBUEM OTIPEeJeNHNX JAaHHHX 0 TeoJOrmdecKoil pacnpocTpameHHOCTH
n ()ﬁ'h(‘l\!lilxlx OTHOIIIEHHAX OCAIKOB paSJIM‘IHbIX THUIIOB. B CBA3HN C Illﬂpﬂ"
KIMHJ MacniTa0aMu HecJeoBanuil B 00IacTH TeoJJOTHN oKeana B Ouammaii-
iee BpeMsi clejyer 0/KUIATh NOCTYIIeHNA HOBOM MHGopManun, KoTopas
HO3BOIUT yT()‘!H“Tb Memomeca JanHpie TeoJioTHM U FeoXuMuM MO])CIH-‘IX
0cajlKOB W pazpaboTaTh IPHEMIEMYIO TEOJOTHIECKYI OCHOBY JUISL 1O
cqeTa XMMHUYECKOTO COCTABa 0caf09HON 000J0UKH B IET0M.

2. «I'PAHUTHAf» OBOJTOYRA

Pacnpeneneiine 1opo/j0o0pagyiomux aJeMeHETOB B «TPaHATHOH» 000-
dAouke jgmurocdepn upeicrapaeno B tadm. 181 —182. JlwGonmtio pas-
JleieHue DJIeMeHTOB HAa TPYONHE B 3aBUCAMOCTH OT cpejnero Koaddu-
HHeHTa BAPHAINH, OPH 3TOM ;Kele30 M HaTpuii o6pasyior caeyOuLyio
3a KpeMHueM M aJIOMUHHEeM TPynny 3IeMeHTOB, OTINYalmuXca 0THOCH-
TEJIbHO DPABHOMEDHBLIM paclpeieieHHeM B «rpaHATHOI oboaouke.

Tabauya 181

Pacnpegenenne nmopofoodpasyomux XHMHYECKHX JICMEHTOB B «TPAHATHOII
cBoaouke auTocdepni, Bec. 9

MarmaTudecKue mopojst MeTamMopduueckne Cpennee
oD O
DICMCHTHI

= v o v & v
0O ..... 479 == 48.1 — 48.0 —
51 . ... . 318 0,03 29.8 0,06 30,9 0,04
Al 5l e 7.87 0,07 8,16 0,10 8.00 0,08
B 5o 290 0,14 4,53 024 3,66 0,19
Mg = ca . 0,96 0,21 1.67 033 1.29 0,27
MR s 0,056 0,49 0,076 0,39 0,06 0,44
8 soweR 2,13 0,23 2,95 0,28 2.51 0,23
Na 2 5 2,63 014 1,80 0,26 224 0.2
K ¢ s 3.01 047 2.24 0,31 2,64 0,24
j 15 TR O 0,29 0,26 0,38 0,34 0,33 0,30
HI e s v o 0,08 0,23 0,17 0,43 0,12 0,37
B o S o 0085 0,30 0,068 0,46 0.08 0,37

[Tpu cpaBHenuu cpejHHX cOCTABOB MArMaTHYeCKHX TOPHBIX 10PO
obpautaer na ceba BHUMaHHe OJM3K0€ CXOICTBO MEKIY COCTABAMH THed-
COB, TPAHOJIHOPHUTOB U CPeJHUM COCTABOM TPANUTHOIN 000J0YKH, KOTO-
pasg ¢ 3TOM TOYKH 3PEHHA MOKeT PAacCMaTpHBATHLCA KAK TeoXHMWYecKHii
auaJor IpaHojiMopuTa (rpanoanopuToBad oboaouka). Pacemarpusaemasn
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Tab6auya 182

Cpenii XuMudecRHii cocTar MarMaTnyeckux mopoj anrocdepsr, nee.

A. IL. Bugo-|K. Typekam, “1}151111'1)1'12:,:‘ J\‘m[}.ll;};fpp- 11. Kommeii, | M. Xopu,
DITEMEHTBI rpanos, {969 1. 1954 1. 1955 p. 1943 T. 1964 r.
1962 r. [27] [323] [100] 1280] [170] [223]
(0 47,00 = 46,6 = = —
Si 29,50 29,70 20,1 21.00 275 28,00
Al 8,05 7,73 8.13 8,20 8,12 05
Fe 4.65 4,34 5,00 3,24 512 4,23
Mg 1.87 1.90 2,09 1.21 211 176
Mn 011 0.08 0.10 0,077 0.086 0,11
Ca 296 3,50 3,6:3 2,72 3,63 3.62
Na 2,50 241 283 2,60 2,85 2,81
B v e 0 2,50 2,52 2.09 274 2.60 257
B s aem 0,45 0,61 044 036 0,63 048
r 0.083 0.087 W B 0,087 0.13 0.11

AHAJOrUA, TOJYepPRHEBAIONIAA IIPEeMCTBCHHOCTH XHMHYECKOTO COCTaBa
MeTaMopOIBOBAHIEIX MeCYaHo-TAMHICTHIX 0CAJI0YHLIX TOPOI I cpegHero
COCTABA (TPAHUTHOIY 060J0YKH, ompefelseT ocofiy poib TpaHOINOpPI-
TOB B cTpoeann antocdepn. Banzocth cocTaBa KpHeTalImdeckuX ciaaH-
1B U CPAHOMIOPHTOB W I'PAHOANOPUTOBHI coeTaB SoabIIHHCTBA PazHo-
cTell maparueitcoB mw murMatutos (em. tabm. 185, 186) esmperenneTByIoT
0 BO3MOKHOCTH IIpeofpasoBaHUA NECUANO-PIUHNCTHX 0CaJKOB B I'palo-
JMOPUTLI B Tporieccax MeTaMopduama U HOCIHEAYIONEro HaliTHreneda
fies HpUBIHOCA MIN BLIHOCA DJIABHLIX KoMuoouenrtos. I3 aToM, B wacTHoCTH,
COCTOMT NPUHIHNMAJBHOE PA3JINYMHe MeA1Y IPaHoJMOPHTAMH W I'paiu-
TaMu. I'panurst moryr Ouirh nodyuens #8 0CagoudabX TOPOJT TOIBKO
B peayibpTarTe UX KOpeHHO# mepepaloTKW, CONPOBO/EAANNMCHCH npn-
BHOCOM 3HAYNTEJNbBHBIX KOTHIECTB KpeMuliad i KaJiud 3 BRIHOCOM CyILecT-
BelHOTO M30BITRA :kede3a, Marnms M Radbinsg. OcofeHHocTH Xumide-
CKOIO COCTABA KPHCTAJIWYeCKHX cJaHieB, CHelicoB, TPaAHOLMOPUTOB I
CPeHUil COCTAB «rpaEnTHOI» 000JM0MKN TO3BOIAKNT CVIANTE 0 HEBO3IMOIL-
ocTH 00pazoBaAHEA TpaHNTa TyTeM [POCTOTO NajJHATeHe3a mecyaio-
rAuHNeTHX ocankos. llocaennnii Mo;keT NMPHBECTH TOJBKO K oOpasoBa-
nuio rpasognoputoB. (Dopyuposanme rueiicoBEIX TOpPo I'PanouopuTo-
BOI'O cocTaBa IpejpeTasaser coboil Haubolee MUpPoKo pacupocTpaeH il
npoiece raydororo Meramophuteckoro H3MeHeHus necTamo-TIMHHCTH N
0CAJIKOB B Hpejesax APeBHUX HNTOB Ha cTaguaX MeTaMopdmama, njy-
X 6[‘3 CYOeCTBEHHOTr0 TeOXUMNUCCHROTo ﬂp(-‘-OGpaBOBHHIlH MCXOJHBIX
ocajikoB. ( paceMaTpupaeMhX HOBUIMIT HaxojnT Takke odbacHenye
pesroe mpeobaajganie rpanmoIHOPUTOB NaJi rpalmuTaMu B psijle TreocHi-
Kauuasein, mogobnnix Anjgero-RopanineperRoil reocHHKITHATIN, HEROTO-
PHIM ANBIHICKAM TeoCHHKJANIIAILIEM 30HaM KBponbr u JApyrux paionon.
”E'I.'II.HII'(‘H('H HeCYAHO-TJIHHMCTMY  OCiJIKOB B TAKAX TEOCHHKJIMHAIAX
NpoxXojIua, MO-BU IHMOMY 0ea CcVILecTBenHOro lll;llllilllll_'il 1 BLITTOCA
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neTporeHHBIX JJIeMeHTOR 113 Ileplmlmmx 0Cd4/IKOB, B peay.abTare (Jt.i]]aSU'
Ba IICh TAJIMHIEHHBIe MarMbl [ PaHoio puT-TOHATUTOBOIO COCTABA.

Ananuz uMemMUIXCS MATepHAIOR, XapakTepPH3youux pacupemesne-
AME [EeTPOTEHHRIX KOMIIOHEHTOB B KHCALIX U CPEIHUX MaTMaTHYCCKUX
nopojax, ¢ 01H0i cTOpoHbl, 11 MeTaMopOUICCKNX HOPoOAax, ¢ Jpyroii,
1103BOJIAGT CYIANTH O TpPex BOAMOKHHIX TyTAX ¢0pazoBamisa [pPannToB
B nutocdepe:

1) myreMm riaydDoKOro MeTacoMaTHYeCKOro IpeobpasoBaiis MeTaMop-
duvecknx man Hodee OCHOBHBIX HePBHYHOMAIMATHYCCKNX MOPO/ (B TBEP-
JIOM  COCTOAHMM) B peayibTaTe NPHUBHOCA OBEHIILHLIMH PACTBOPAMI
KPEMHILE 1 Kajausg M BRIJloca U3 10poJI 3HAUATEIbILX Mace jkedesa,
MATHMA M KAJALIUA (PPAaHITH3AIMA B Ipefenax jpeBHuX miartdopm);

2) nyrem ¢parmmonnoit uddepenmuanun majuHre HHOH T Panouo-
putoBoil (nan Homdee OcHOBHOI) MATEPHHCKOI Marmbl, COTPOBOMRIAI-
ulelica oTjestenueM ocHOBHBIX [ depenimatos, odoranlennnx gemmae-
CKUMH KOMIIOHEHTaMH;

D) myTeMm nepemaaBaeHiid Hectano-TIAHHHCTHY 0ca/lKoB (Tounee nXx
MeTaMop@UueckuX HKBUBAJEHTOB) B Ipeje/ aX JORAJILHHIX TEKTOHHYE-
CKUX 30H IiyBOKOTO 3aJ10:KeHISA B YCIOBUAX BOCXOAANIET0 MOTOKa TJIV-
OMIHBIX KPeMIHI-RaJIHeBBIX PacTBOPoB.

HNexomga na ofmenssecriioll ¢BABU TpalinToB ¢ permonajdbiHbIMIE TeK-
TOHHYECKAMU 30HAMM, TpeTuil 1yTh upejcrapigerca nandoaee oOmuM
it BEPOATHRIM, 0C00EHHO A TeoCHIKIMHAAbILIX PErHOHOB i 30H aKTHBIL-
3a0MM  JIPEeBHUX TIaTHopM.

Pacemarpusas ocofennoern pacipegenenns TopojodpasyIomux aie-
MEHTOB B KUCJALX MarMaTmdeckKux uopojax (tadn. 183, 184), cuexgyer

Ta6auya 183

Pacnpe:u'.'lmmc l'!(}l)ﬂ_.'[ﬂl’lﬁpﬂ(!yﬂlll[llx XAMHYCCKHX 3TeMCHTOB B KHCIBIX
MArMaTHYCCKuX MOPo/ax TPynnbl rpaHnToB, BeC, %

|
TpaHiT Cpetnm IpannThbi APeBHUX IpaHnTh TeOCHIE- Jdumapurn, puo-
(o perah. | DA (0. B4 | DG, | et PR
DJICMCHTD ARG A ) 012 aw) ‘955 ';.1||:)‘ ' HaM, 969 am.)
s v | o« v | 5 | v F v
D g e w | ABT0 — |Heonp.| — [Heoup.| — 49 40 =
S . ¢ s w3400 0,02 34,00 0,02 34.0 0,02 34,20 0,02
AL v e s 7.40 0.06 7.20 0.06 7,00 0,06 7,10 0,08
D it T y C
e ol o o bago |] oz |} ago [} oz 098 |1 028
Mg = 5 . - 33 0.22 0,33 0,22 0.33 0.22 0.24 033
Mn . . .. 0.04 .60 0,04 |He onp.| 004 (He owp.| 004 () H0
Ca . . .. 112 0.22 1,16 0,26 1.06 0,15 (.70 .33
(17 (R 2 66 015 2,66 0.15 2,66 015 2,60 0.20
BE= B s 3.50 012 365 0.11 3.32 0,13 3.6 0,15
TS . ... 017 0,28 0.20 11,20 0,15 040 0,53
| 0,06 0,42 |He oup. — |He onp. — 044
F e [ R 0,16 » = » .40
Il poune . . 013 — — — — — —
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TabGauwya 184

Cpeanmii XuMuuecknii cocTan KUeABIX MAPMATHYCCRIX MOPOT (Tpynma
FPAHNTOB) B OKnCaax, see, 04

A, A-Beye,

P. Jpam, 1936 r, (517 (C. Horkonne, 1834 r. o A A Deye

264l ||'1\1ia"\|'tan:.’1 r.

O HEIb ] TpaHnTh Em WIATHL, Hopyaab- ThamnT S pRTh,

TP iiTel | g gpenr, | meaogeo- [V0CHARTHD HBI crepuii | PO,

MEAOTH = | ekl [aesenbpe | MEA0UR0= | ppatumsl | gy | O6CHUTHIL
3eMO bk ¢ (72 am,) |SeMCabHbIC <:(JC!’ permonaw)| (10 B0

(B2 R (473 an.) PerIOHAM)
Stz w . 69.21 72.80 72,08 73.66 72,00 72.60 73,30
Al,O5 . 14.41 13,49 13.86G 13.45 14.30 13.60 13.50
FeaOy . 1,98 1,45 0.86 1,25 1.00 1.02 1,40
Re@ = 1,67 0,88 1,67 075 1,50 1.45 0,82
MnO . . 012 0,08 0,06 0.03 0.05 0.05 0,05
Mgo .. 115 0.38 0 o2 0,32 0,66 055 040
CaQd . . 219 1.20 1,33 1,13 1.45 1.55 1.00
Nas O . . 3.48 3.38 3.08 2,99 3,16 A.60 3,00
K.0 .. 4.23 4,46 5.46 5.35 4,70 4,20 440
Tl 041 0,33 0,37 022 0,27 0,29 .22
H,0~ . . 0.85 1AT 0.53 0.78 .50 0.50 1,10
P.05; . . 0.30 0,018 0,18 007 024 0,14 o1
[Tpoue . = = = — 017 0.15 0.20
CymMma 100,00 100,00

OTMETHTE L0CTATOUHO UCTKOE PA3JeIerie HIeMeNToB Ha TPYIIL B 3aBi-
CUMOCTH OT KoJdedanuil cpefHHX zmauennii 70 permoHaM B ruaoGalbHOM
miane. Hambomee prigep:RamHEIME coJeP/RAHNAMI B KHCTHX HOPOJax,
CCTECTBEHNO, OTJINYAIOTCH KPEMHMIT 11 adioMuunii (OTeHRH riaofadbiin X
roapdunuenton sapuaun 0.02—0.07). Caeayiomas rpyima aaeMeHToB
(roagdmument Bapmanmun 0,10 —-0,15) B rpanurax BEIOYAeT AeJH€30,
HATPUI  Kaauil, B FpanoHopHTax — ToabLKo Harpmil. Marmmil, rRansnmi
n TuTag oOpazyior rtpersio rpyvony (koadduumentn Bapumanmn 0,22-
0,28). B rpanoanopurax (taba. 185, 186) sra rpynna Soidee paciiibiB-
AT M BRIIOYAET Takise sRededo n kaduil (kosdduumentr Bapuanmn
0.16—0,23). Mapramer, u dgocdop oTnocsatest Kk umMeIy ATEMEHTOB, pic-
HpeeenunX B KUCALX Topogax ganboiee nepapmoMepro. XapanTepio,
qro Kueanie agdivaupinie Hopogpt B 1eIoM 0TAHYATCA 0006 3HaunTe h-
HHIMIT TI00a0bHLMI BAPHALLAMNE coJepiRaiitil, gex UX WHTPY3HBHLIE
AHAJIOTH.

C mopoJgayMu ©panouo PUT-TOHAINTOBOTO Psi/la B IPEIIAX MOIOBIX
FCOCHHRAMHAALHLIN 301, KiK H3BeCTHO, YacTo acCOMUPYIOT KBapPICBLIe
anoputTe, guopnrn uoux agdyausnnie anagorn — angeanto (tada. 187,
[85). [Hocaenne 110 XUMHUECKOMY COCTABY JIOCTATOUHO TeTKO a3t
0TeA Ha  GOPMALLNI0 ROHTUHEHTAJABHBIX Feocuikanuaieii, dopyaiinio
OCTPOBHBIX JIVI ¥ OKeaHmueckRyio gopMariiing, npejeTaBuUTenn KoTopoi
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Tabaunn I8

Pacnpejenenne XpMHYCCKNX 9JeMEHTOB B MArMaTHYECKHXN HOPOJAAX TPYHIbl
rpasonopnTa n GAN3KNX emy MeramopuuecKux Hopolax, mec. 0

Ipaomo) . - : " He fraa- Kpucraaanae-
(I::n. Hit.l?’ (:lwl R m’,l‘;:u?;;ﬂsgny YEIC';J.'T;.I)W?? [Eif:({‘litt:(;i(‘(.h! 0 Cgfcl;ﬁ ﬁ{l}ag:;ll
DaeMenTH %921‘?[::;'? 481 ax.) HETHS i) M‘-‘ }L?FI.T,(,";\ permonay,
nak aH.)
x v x v x Vv X v x v
0 v . . |47.95 — | 48.20 — | 4756 | — |47.85 — | 48,40 —
Sio.o. .. . ]30.50 | 0,04 30,60 | 0,04 |3077 | 004 |3060 | 005 2940 | 0.08
;‘ld ... .| 860 005 852 | 0071 794 [ 0,08 840 | VU9 | 885 | U.IT
o3+ b e 1.10 1.29' [ 7as 1,24 1 0,18 1.48 = 1,61 -
Fexe . . .| 290 }"'*”" 205 (1022 | 256 | oos | 243 j027 | 50 }“‘24
Mg .+ . 1.10 | 0,19 110 ] 0,28 | 098 | 0,20 1,26 | 0.40 1,56 | 023
Mo . . .. 007 { 029 { 007 (42 | 006 075 0,06 1 040 | 000 | 053
Ca ... .| 240 048] 2,55 [ 0,21 -..,)8 0,12 [ 245 | 040 | 172 | 0.28
Na & 5= 278 ) 000 262 1 047 | 247 | 044 | 237 | 049 | 443 ) O3
K .« oo | 202 | 023 224 [ 032 [ 271 [ 033 || 2238 | 032 265 | 0,28
Ti. ... .| 038 016 ] 034 ] 022 | 048 | 027 | 0,35 | 0,40 [ 0.36 | 0,28
P . ... .| 011]029] 009 033] 012|038 | 008 | 044 | 0u6 | 048
H.....| 00 030 043 | 036 | 005|036 | 009 | 0,40 | 025 | 048
Mpoune . .| 020 — 0,20 — [ 008 | — 0,20 — 12 —
|

* Ilepecde T flapnslx, awlesno npetocTannennsix B, E. THXOHOBLIM.

SIBJISIIOTCA  KOHEYHBIMH  4YJeHAMH oOKeaHNYyeckuX 0a3ajibTOBLIX CepHil.
IMo ocolennocTAM pacipeje/teHHd UETPOreHNbIN 2JIEMPHTOB AHJE3NThI
KOHTHHEHTAABHBIX TeOCHHKIMIANel npejcraBinior coboil sdpdysusmbie
AHAJIOrH KBAPUEBHX MMOPUTOB I TOHAJWTOB, B 10 BpeMA Kak aHZE3UTHI
OCTPOBHBIX OYr IO COCTaBY B GOJXbIUEH ¢TOHEHM COOTBETCTBYIOT IOPO/IAM
pmopnToBoro pAga. Tawkum ofpazom, «cpegumity amjesnr — coOupa-
TeabHBIT TepMuH, 00BeNHAINHIT npegcTaBuTe el TPexX reoXuMiueckn
pazauunnix QopMaiuil, BepOATHO HMEIOIUX pPA3JIUULLIL TeHe3inc.
Ofpamanes B oroil cBszn K npobieMe HPOUCX0:ileHUs AHJIE3UTOB,
HeoBX0IMMO OTMETHTh, 4YTO 0CODEHHOCTH HX XUMMYECKOTO CcOcTaBa Ha
TaHuoi CTA/LHI W3YUCHHOCTH fe MOPYT CHYRUT OCHOBOIL /15T NPEATIOUTe-
HOS KOKOH-TTHGO M3 CYMECTBYIOMUX THIOTE3 TeHe3uca sTHx Hopoj (cM.
ofoduenue no sromy onpocy [ Fpuua w A, Prarsyja [44]). Opuaro
OTCYTCTBHE CKOABKRO-HUOY/b 3HAYUTEIBHBIX BADHATMIL B PACIPeIedIeHIn
HETPOTEHHLIX JTeMenTOB B AHAe3UTaX B rao0alILHoM IIaie lie Lo3BOAeT
COrAACNTheA ¢ THHOTe30I, 00BACHAWINCH [POUCXosKIeHe AHTe3NToR
accummnAnmeit fodaee KHCILIN NOPOI Oa3AILTOBOIT MarMoil I cMernie-
nieM  GasaibTOROI W FPaniTHOR MarM Na ompeledcunnlx rayvoumnax.
MNurepecnag rumotesa, pacemarpupaiomas o0pazosanue  aujiesnToBoil
MATMLL Kak LPOLECe BBUUTABMCHHS N3 KPYIUEBX OJOKOB HKIOTHTOR,
HOTPV/RAMIIXes B Mantiio, oota sujsunyra L. Ppomoy o A, Punr-
Byviom [44]. Oma joetatodno Xopoino odbaensger o0 pa3onaime Kpeiio.io-
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Tabauya 186

Cpeannii XuMirdeckiii coeTans MATMATHYECKHX TOPO]l TPYNUBI [PAHOTNOPITAR
I DAM3KIX eMy MeTaMopdnuecKnX nmopoj B okmeaax, 9%

B. E.
P. Opam, 1936 r. C. Hukroan:. |muxon ; -
m{si 1954 £, [269) lf‘f,“;;,,"l.’f‘; EEAS RS
= £z
OrEnean E = éi ;;E

2 £ £ | EE 28

g £ 28 g 8o ]

z | s i = .

] & | 2 2= | &8 P
Si0 . . . .| 6501 65,68 | 66,88 | 63,58 65,89 | 65,30 65.50| 65,50 | 62,90
AlLO, . . .| 1594 16,25 15,66 16,67 1499 | 16,34 1615 15,80 ] 16,70
Bes@, - «wf 174 2,38 1,33 2,24 1,78 158 | 185 210 230
el o5 = 245 1,90 2.59 3.00 3,79 2.82) 264| 3,12| 410
MgO . . | 141 1,41 1.57 242 1,64 1,83 185 240( 284
MnO . . . 007 0,06 0,07 0,11 008 009 011 009 0.12
Ca0! . » -« | 442 3,46 3,50 0,53 3,62 335 360 344 242
Na,©O . . . 3.70 397 3.84 3.98 3.34 3,74 3,53 3,20] 1.96
K@ oo 4 2,75 2.67 3,07 [,40 3,26 3.05( 260( 287 3,20
TiOy - & & 0,57 007 0.57 0,64 0.80 064 057 058[ 0,60
H.0r . . .| 104 150 .65 0,56 046 080! 120f 080 230
B0, - . | 020 0,15 0.21 0,17 0,27 026]| 020 020] 016
i pogme . . — = = — 0.08 0.20) 020 020] 040
CymMa . . 100,00 [100,00 (100,00{100,00 | 100,00

* Vertad sudopmanus, Permono: CCCP  (Roawckuit m-op, Kapenua, ITIpHAHECTPOBhHE U
TIohywbe, IpiasoBbe, ERMCCHCKHN Kpiik, ANMaHCHW mur, Anadapcriit miir), PHRITRINA,
Uiserpma, [Taamst, Helinon, Adpmea, Aperpanitda, AnrTaprriiia.

ARUTEIBHO MaHTHEHON aue3dTOBOM MarMel B Ipefesax OCTPOBHBIX JIVT,
OHAKO CTAJAKHBAETCH € 3aTPYJAHEHUAMH 11DH CONOCTABICHUI XHMhye-
CKUX COCTABOB aHIe3uTOB GopMaIitl oCTPOBHBIX JYI € aHJ[E3UTAMH KO-
THHEHTAJbHBIX TeocHHRINHa eld. B nocaejquem eidydae BO3MOKHOCTH
00pas3oBaHUA OYAroB AHAE3UTOBOH MarMmul B mpomecce juddepenumaim
OAIMHTeHHLIX  TPanoAHoPAT-TOHATNTOBHIX MarM  HECOMHEHNo JIoJ/kHa
OHTL OPHHATA BO BHOMAHME.

OcnoBHBIE HOPONEl B IIpefesaX «TpaniTHoly 000JOYKKH SBISIOTCSH,
B OOLIEM, «4YARIMID 00pasoBalmsaMi, CBA3BBAONLMMI €e ¢ HUkelea-
meit «Gasaasroboily 000d0uK0I 1 ¢ Bepxueit Mantheil. (O atoit TouKn
apennsa U3y4enme XHUMHUECKOTo coeraBa raGdopo-0asalbToBEIX TOpoOJ
gaer OOraThIil MaTePHaJ LA cVikienilgd o0 VeJIOBUAX BHIAABICHUA
OCITOBHBIX MarM 13 MaulTHH.

AMOMUHUE © FKEJE30M, KaJbIGHeM M HATPHEM B OCHOBHLIX HOPOjAX
o0pasyor, BCIe] 3a KPEMHUCM, BTOPYIO TpyHuy 3JEMeHTOB, OTJMYa-
OIIEXCA He3HATUTEIBHBIMM KOJeBallmsaMi Cpejliinx CoAep/Raunil B rio-
paxpnom mwrane (rabm. 189 —191). Jloerarouno Gansor k aToll rpynme
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Tadauya 187

Pacnpegeasenne mopogooGpasyionimx XuMIuecknx HIeMeHTon
B MATMATIYECKNX MOPOTAX TPYHubl Juopnta, see. %

AaeMenTh

Anopur (ep. 1o Al
pertony. 678 ai.)

AUTCINT (ep. 1o D4
perdotam, 866 an.)

Huapgesspli THOPMT
11 TOHAIUT (Cp. 1o
20 DermoHam,
126 &H.)

=

|
(8] 46,00 = A6.70 47,35 =
Si 26,20 0,05 27,00 0,04 28.50) 005
Al 8.40 0,05 9.00 0.06 8,60 0,07
Fest 1,58 ; 1.8 )
: d 9
Fo2+ 495 ‘l 16 198 | 18 .20
Mg 261 0,19 1 490 0,22 0,31
Mn 012 025 012 0,33 : 0,33
Ca 5.03 0.10 4.35 0,16 3.90 0.15h
Na 2,50 0.15 2,70 0,20 2,60 0,17
K. 141 0,34 1.76 031 1.64 1,29
T e 060 (.22 (.51) .33 (.46 T B
B als 0.18 036 oA 0,49 A1 (.50
H . 012 140 o1 .36 042 150
ITpoune (.20 - 0T (.20 =
Tadauuya 188
Cpe;nii XuMnuecknii cocTag MArMaTHYeCKUX MOPOY TPYIIbE
JIMOPITA — aHAC3NTA B OKNCJax, sec. )
P, Hamm, . Horronne, s e
1986 1. [B1] 1954 1. [269] ik ER O
&
s = | 3| 2
O RHCID = = E =
=4 o =
Z e 2 2
£ o £ & £ £
8 = 5 = & z
=4 2 z = & 2
Si0, S6.77 | 61.59 | 39,59 | 51,86 [ 66,15 | 51.43 | 56,201 59,00 | 61.25
AlaOy 1G.6T [ 1621 {17.31 (1640 | 1556 {1305 | 1670 ] 17.00] 16345
FeaOy Ja6 254 333 2703 1,36 296 2 2L 214
o0 140 | 377 13 69T & 342 9.74 4.20 4.0
MgQ) . A0 | 2800 265 | 643 | 194 | 528 316 2.60)
MnO . s pAb b 018 ) 008 1 008 ] 049 0,15 (12
a0 . 674 | DBS8 | B8O | BAU | 465 | 878 5| 610 Rt
Nast) . 3.39 337 3,09 B 3.90 A8 343 3,60 348
K0 242 1 2400 204 1 433 | T4 | 104 1,70 2.0 1.95
Ti0s . 084 | noh | 0F7 150 | 062 | 2.60 100 084 0,76
H,0+ 136 | 1221 1261 080 | 069 [ 087 1,10 (.00 .10
P05 . 025 | 026 | 026 | 0935 | W2 (.48 040 030 0,26
[T pose = = l — : = e2a Q.45 (.20
[
Cymma : ' ' ‘ ‘ 1 TOOOO | L0000 | 100 ()
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H pomite

44,60
. [22.80

9,10
2,24
han
4.20
011
7.60
1.80
074
0.68
0014
0,14
(20

0.07
(AR
0,14

0,19
0,32
0,12
0,17
0,30
0.37
(1,84
053

44.30
23.00

8.20

224 |
7106 |

3,90
014
7.10
1.87
071
0.90
o1t
0,07
.50

0,04
0,00
.13
017
0,26
0.11
0.18
0,30
0,26
(.29
0,70

44,80
23,00

8.60

2,30
(.10 |

390
0,14
700
195
0.8l
1,00
0,11
0,13
0.1

0.0
007
012

017
031
006
012
0,43
0,28
0.24
070

=

o e, e
B S R ]

=00 O

_D‘C_0.0C}\;—JC_’l_L;l:ﬂ;O
S =1 =n SIS

0,03
0,09
0.14
0,23
0,20
0,07
007
0,65
0,21

He onp.

0,26

13,80
21 70

8,10

245 |

(.48 |

4 .60
014
760
207
0,80
184
0.11
0,18
0.14

0,04
o.11
0.04

016
0,30
0,04
0.14
0,42
0,19
0,30

He onp,

[

=1 UT IS ML

Ui S Lot

Mintnis s

=

0,11
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017

=
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Tabauya 190

Cpeaunii XnMuuecknii cocras nopoj rpynnst raGopo-dasanabra, %

ABENG BaszansT l'(E‘;'(.‘itl(llillcl.'lr - Baaannr
ORHCB (c}: GrL;tIJ ; 45 l:g?g?gﬁ“cnl:; HanLEEI il; (}E?Ti;‘(;;llll)‘[[j“ \IT'.JIw:.“ 31‘.1. ;
PETHOHAM) IIPI'IiOH}’} (CI:I%I[“::(IE:\',;O ¢:|CT|“|;|;|\.1|
8i0, 48.80 49,20 49,2 46,50
Aly0)y 17,30 15,40 16,40
Fl‘g()g 320 -3,20 3.30
FeO 7,30 9.30 7.85
MgO 7.00 6,48 6,50
MnO 0,14 0.17 0.18 0.17
CaO . 10,60 9,95 0.82 10,64
Naa.O 240 2,50 264 2,79
K»0 .40 0.85 0,08 0,97
TiO» 143 1,50 1,68 3.06
HaO* 0,80 1 00 1,00 1,00
Py0s 0,30 0,15 0,30 0,30
lipoume . 0,13 0,30 015 0.15
CymMa 100,00 100,00 100,00 100,00

yvaramit (voaddunuentsr sapumauu 0,16 —0,34). B 1o me spema ranmii
B OCHOBHBIX LOPO/IAX OTAMYACTCS 3aMeTHOI 1epaBIOMEPHOCTHIO pachpe-
JAeJdeHus, 4YTo, B YACTHOCTH, PE3KO OTIHTIACT ITOT HIEMEHT OT HATplH.
Turan, JocTaToOYHO HepaBHOMEPHO PACOPEALJICHHBIIT B OTHOCHTCILHO
foaee anddepeHupoBaHnbLIN  KOUTHHEATAJBHEX Tabbpo-0as3ainToBeIX
nopopax, mpuobperaer (ojee cNOKOHHOE PACHPEIEIEHTE B ORCAHHTE-
crIXx fasaapTax, BrAwYas cyonlenounsie auddepennuati GasalbTOBBIX
cepuii.

Orvedasuiuecs BLillle PasinudfA B pacOpe/lesieHuy aJIOMUHIH 1 jlke-
Jdeza B rabopo, uJaTtdopMentniX B KOHTHHEeATAJABHHIX DasanbTay noa-
BOJASIOT CYANTL WM 0 PA3IUYHOM COCTABE BepXHell ManTol B 0THOIEHIIT
HIUX  BIAEMOHTOB B Opeiedax HnIaT@opPMeHnpX M TeoCHHRIMRAIbHBIX
oO1acreil, MM KC 0 PazamyHOIl rayvOuHe BHIIABICHNS OTMEUeHHLIX
dopamaruit. Bepoarno, 00a daxropa B TOH WM MO Mepe MMeIOT MecTo
B TPUPOAE, A POJb TAYOHHAL BLITABIENIA VK¢ HALNLIA MOATBEp/JCHIe
B pesyabTaTe HHCIEPHMEHTOB, BLIIOTHEHNLIN PALOM MecaeoBaTeei
[43 —45, 89, 90 u ap.]. Yro kacaerca rabipo. To mapsauy ¢ npeobaamga-
HHeM B Pas3nUUHLIX  peruoiiax  radfpom0oB, OTHOCUTEILHO OOIATHIX
AJIOMIHIEM, OTACAbHBE TabfpoBLIe CepHH, CBABANNBC € TEKTOHIYE-
CHUMIT 80HAMH IIIVOOKOTO 3aJ07KeHUA W YacTo acCONMITPYIONHe ¢ VLT pa-
r}ﬂ3HTﬂMU. OTJUUAKTCH p[“aln'() HOBLITTTE HHBIM I ('l),‘lt‘p}l(i\HHf[MI[ Aelnesa,
npubauaagch B 9TOM OTHOIEHHH K r1afbpo oKeannuyecKUX O0CTPOBOB
Il OReAHHMYECKHMM HICJIOTHHIM (asajibTaM.

Mexona us gannpix 0 pacipe/lcieHln NeTPOTCILIX 3JICMCHTOB, CJle-
JIYET OTMETHTEL YCJAOBHOCTE PABjC(eHUIA Gaiainron oReannyeckoil Ko ph
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Cpepmii Xovpdecknil coctas mopoj rabdpo-Gasaanrosoii rpynubl, see. %

Todauya 191

Oxnean

P. [amn,

G, Hok=

e - RO M. Moneon, B qen o e
l.lu.rul.lc l‘.‘lf'!’n |~ 1967 1. 248 LA Kymomae, 1967 0. e
] &
{269)
L
Zz =
= =) =
= = pE
@ =
= = g 2
s { = g (=]
=1 =
g = = | Z s |3
5 2 Z = E Bees
(3 = ~r == =
= = - = o R
2 = = 7 =
= = = g =
= > = = =
= = = e Be

Si0.
Tid)s
AlsOy .
Fe,Oy
Fot) .
Mun(
MaO
Cal
Nﬁg()
Ko0
POy
H.0

48 24
0497
17.88
346
980
013
20
101,99

226
(.06

25
0,654

iy

~o

A A =i I

==y
s |
&

=aa
=
Tt
=
= AT

3.6 8.5 33
0.0 10.2 9.9
20 23 i)
(.0 GReT 1.0
o L Lt 1 L oy .
(] 04 0,49
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j

opmanni (118 ar

<
o]
=
2
&5

1
e

B. Maaron
n Lan
dame.
Vs,

45.83 49.21
3.06 1349
14,90 15.81
3.90 2.2
8,44 7.19

0.14 016
7.65 8,53
10,02 11,14
2.91 2l
{18 (26
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Ha jape popMaIHI TOJACNTOBHLIX W HiedounniX OazaasToB. Tar, Toento-
Bple 0a3ajibTH BYJKAHOB IEHTPAJIBHOTO THIA, [eTAJIbHO H3yueHHLIE Ha
Tasaiickux ocTpoBax, pe3ro OTINYAIOTCA OT TOJIEHTOBHIX 0asaabTon
CPeAMINEX  XpedToB, MOKPHIBAIOIIMX B3NAYHTEILHLIE ILIOMAAN  JIfa
oKeani, 1o 0co0ENHOCTAM pPACIIPejeaeiusa Aeaesa, aJIOMITHIA 1T THTaH:,
Comocrasienue Cpeguux COCTABOB ATHX MOPOT ¢ MMCIOHIHMIICH DKCTIEDH-
MEeHTAJABHBIMH JIAHHBIMU, IO/ KPErJieHIBIMA TeoJ0rHIecKUM  AHAAN30M
yeaosuit obpasoBannA rapaiicknX rodentoB [43], mosBomdser cjenarh
BLIBOI O 3HAUUTENBHO MeHbLieil raydune dopMmupoBanng 0A3adLTOBRIX
PACIIAROB CPENUHHEIX OReanHueckux XpebTon 1o cpaBHeHN) ¢ TOJENTO-
BEIMA OaszajbTaMil TaBaickoro THOA.

Uro racaeres niedognnix 0asajbToB, WHPOKO PacopocTpaHeH!biX
Ha ocrposax Tuxoro, Muguiicioro n AT 1anTuueckoro OKeaHos, 170 obpa-
nmaer #a cebs BAMManue OIH30CTh UX cocTaBa B HpeleTaX OTPOMHBIX
TePPUTOPHIT OKEAHNTIECKO KOPhl, 4TO MO:KET ¢BHIeTeILCTBOBATL O CXOJ-
HLIX YCJA0BWAX GopMupoBanus MaTePUHCKNX PACIIABOB, JaBHINX ITH
nopost. B wactooern, epenee mo GazacpraM ) oReaHueckix 0CTPOBOR
0Ka3a/10ch 0UeHb OIHARNM medodnsm OasaqanraM [aBailcKix octpoBos
(em. rtada. 189).

Buime HeoHOKPATHO MOAYCPRUBAIOCH CXOICTBO XUMITECROTO COCTABA
0a3aabTOBLIX TOPO ¢ UX MeraMopduuecruMm aHagoramit — ambubdoan-
TAMU H AKJIOTUTAMH, 0COOEHN0 APKO NPOSIBACTHOE JIA 6a3aTbToR 1 am@n-
GosmroB. Cpegm IRIOCUTOR JOCTATOMHO METRO BHITOAAIOTCH BE TPYIIIL.
{feppas rpynma, TpegcTanifomas HRIOIATE, BCTPeYaeMLle cpejll Mera-
MOp(uUecKEX TOPo/, Mo 0COOBCHNOCTAM XHMIYECKOTO cocTaBa HpPaKTH-
gecku aHagormgna am@ubonamram, oTiaudYagch OT HOX Toabko Oodee
HH3KNM coflepskadmeM raaua (rada. 192, 193). 9roT tum araoruron,
HeCOMHEHHo, Ipeeranasger coboil MeramMopduueckyo ganmo (a3aabro-
BHIX 10poj, 00pa3oBAHOYI0 B VCJOBUAX 0oJee BLICOKOTO TdBICHIHSA
1 G0Jee NTMAKOTO HaplEa bioTo JIABIEHAA Bo/bl M0 CPaBHEHIID € YCI10-
BHAMI oOpasoBanusg amgudo.rnTos. Bropas rpynma 3KIoTUTOB HpeacTa-
BaIsieT €000 KCEHOIMTLI, HaXO/(MMble B KUMOEPINTOBLIX TpvOKax 1
peike B oReammveckKux medounplX 0asasbTax. IRIOTHTH ITOIL I'PYIIILI
MO CPAaBHEHNIO ¢ MEePBHIMH De3ko  00¢/HeHBl jKeTe30M, THTAHOM I IME/10-
YAMI W COOTBETCTBEHHO 00oTaneHnr MargueM. (cofermoeTi XuMideckoro
COCTaBa 1 TeoIOTHIecKoll 00CTAHOBKY ITO3BOJSTIOT PACCMATPHMBATL JRJIO-
TUTOBLIC KCEHOJNTH RAK OCTATOUlIbIE TMPO/YKTBI, B ZHAUNTEIBHOIL Mepe
[OTePABIINE (KCIe30, THTAH I HIEJOUH B IPOIEcce BRILIABICHIA 1T COOT-
BeTCTBeHHO oforameHmbie TYTOIVIABKHM MardHeBpM  KOMIOHEHTOM.

VIbTpaocHOBHEE TOPOALI B IPeJeaax «IpannTaoin» of0J0ukH JUTO-
cepsl TpecTaRIAIOT BEIECTRO BePX Il MANTHHE I ¢ BTOI TOYRI 3PEHU
naygenme X XHMHYECKOIo cocTaBa (KOTOpPOe, K COYKATEHUI0, HAXOIUTCH
JAM0Ib B HAYATBHOM CTAJMH) MMEET IePROCTELEHT0e RHAYEHHEe TTA IIOHN-
Maunsg mponeceoB dopmuposanns aurocdepnt. Eeam pacemarpusatnh
00pazoBafAme I IBOTIOUUIO 3eMH0IT KOPL Kak pPe3yIbTaT BHIILTABISHHS It
JIeTazaTuim ManTii, TO Bepxiie VIacTKII MAlHTUH JI0JK I ILPeICTaBIATh
coBoil ocTaToyHLie TPOJAVKTLL ITOrO Ipoleccd, B T I UHOIL Mepe
HOTCPABIINE JIETKOILIABKEE 11 JIEFKO  MUTPHPVIOIMIE  KOMITOHEHTHI.
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Tubauya 192

Pacnpegeaenne moporoo@pasyiomix XnMauecknX 3IeMCHTOR

B MeTaMop(UyecKux mopogax rpymunt radopo-0azaapTa, sec. 0

’

Anpudoamur (cp. mo 25 duaorur (Cp. 1o 16 pe-
pernonan, 370 au.) rnmoHam, G8 aH.)
DUIECMCHTRL
x ¥ x i
0 44.8 = 44,1 -~
Si 2280 0,03 21,90 006
Al 8.30 0,16 8,10 0,19
Feds 2350 | 236 | -
FE"“* 6,28 J 0,10 602[ 0,2;.
Mg 4,30 0,28 6,30 0.41
Mn 12 0,29 015 0.40
Ca 710 0.23 7.81 0.11
Na 1,85 028 1.60 0.56
K. (.69 0,37 .3 (.56
Ti 0.82 0,26 0,76 0,60
H . 0,17 0,37 0.08 0,49
B 0,07 048 011 (.62
1 pogme . 0,20 - 0,40 —
Tabauya 193
Cpegumnii XuMHyecknii cocran MeTaMopduueckux o pojg
rpynnel rafdpo — 6azaabTa B oKuclax, 9%
A. ITongep- | P. Jlaau, "
BAAPT, 1:5;!,5])1« 1056 1. B. A. Kyromis, A. A. Beye
(280) 1) 1968 1. (134)
ORICIB! DEHOTHTHL | DIAOTHT B = »
: Amduio- | Driormr
_ u3 mera- "3 KUM= i b
‘k(“‘.r,lgﬂ"::]‘?'? Agaorit | Mupgmae- | GepmuTo- '.',gr,i:!,” c([;fﬁ'{;"
S = CHUX BRHIX = . =
m;q»un YO0 THOHAM) PerHoHaM )
Si0a . 29,6 46,5 48.44 40,40 48,80 46,80
AlO4 15,5 15.6 15,08 16,12 15.65 15,23
Fealq 3.5 4._’. 3.66 3.81 362 z
FeO . T 7.6 8.06 6.04 S.04%
MgO . 6.9 10,5 851 13.88 745 A
MnO . 0.2 — 0,13 0,20 0,16 0,
Cal) . 9.4 12.3 11,66 10.02 10.00 0,
Na.O . 2,4 23 2440 ;22 2,50 2
K,0 | 11 0.5 0,34 0,35 0.85 0.
TiOs . 1.6 0.5 1,46 0.43 1,37 1:2
Hs0+ = —— — - t.50 0,75
BoOr. . . 0.3 = — 016 025
I poune = — — = 020 0,50
]
Cymma ; ( ' } 100,00 ' 100.00
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YuurpiBag HepaBHoOMepPHOCTD TPOLLECei BRIIIABICHIIN, Pa3BlUTIe KOTOPOLo
olipeeiAeTea CIORALM KOMILIEKCOM Feo@H3HICCRHX I CoXHMITECKIX
$arTOPORB, JOTHYHO CEIATH BLIBOJL O HCOJHOPOHOCTH BePXHEIT MaHTHI,
1omo6unit BeiBo HAXOAUT HOATBCPIKAEHHE B 3aKOHOMCDIHOIL 1T CYIIecT-
BEHIOI pasuuie CocTaBoB yabTpadasuToR, pasBUILIX B HpejeTax ILTaT-
dopMennpX M PeoCHHKINHAAbIMX permonos (rata. 194, 195, 196),
HeOIHOKPATIi0 OTMeTaBmIeiicd Iipn oOCy/AIeHII oco0eniocTeil pacipe-
Jedenus OTAelbHnx daeMenton (eam. ra. [I1).

ABTOp CRIOHEH paccMaTPUBATL OTHOCHTEILIIO 000ralleniinie rKexe-
30M pasnoctm IATQOPMEIHBIX YALTPaOdAZHTOB B KadyecTBe IIpejcTaBH-
Tejeit Oogee rayDoKHX uacTell Bepxmeil ManTiim, BIHEIPEeHIe KOTOPBIX
OPenMyIecTBeHIO CBABAHO ¢ RPYIILIMIL PAZIOMAMII TaIyO0ROTO 3aj0ike-
aug. B uacrnoernm, Rorma nojlodmpie rayOuHHBIE PasziIoMbl 00pasyioTcs
B npegellaX TeoCHIKANHAJBNLX o0dacTeil, B IHAX Tak/me H0JYIAIOT
PASBIUTHE OTHOCHTENLHO OOGOTANEHHBLE REIE30M KOMINICKCHI OCHOBHBIX-
VILTPAOCHOBILIX HOPO, He OTAMUNMBIC € 3TOIl TOUKW 3PCHUI OT aHAILO-
THYILIX  KOMIUICKCOB JpeBHUX miardopm (nampumep, VIbTpadasHTLI
Ypaua). :

Ilporpecenpyioniee ppimiaBicnne Bejer K 0foTaneminio ocTaTouHkX
TNPOAYRTOR TYFOIMJAABRAM MAarHWeBLIM KOMIIOHEHTOM, B HTOIl CBABIN VIb-
TPAOCHOBHEIE TOPOMEL, OTHOCHTEIBHO 00CTHOIILIe SKeJIe303 1T 00T ameH~
HEI@ MATHHCEM, MOPYT DPACCMATPHBATLCA KaK OCTATOYMINBLIC [POTVRTH,
B 00JbINeI CcTeNeH IpeTepneBIine BLIILIABIGHAE, YeM HX OTHOCHTEIRHO
Gorarnie miesesom anamorn. [lojgobunie foraTeie MarumeM OCTATOYHBIE
OPOJIYKTH, B 3HAUATENBIOI Mepe noTepABIINe TeTROILTABRIG coCTaBHBIE
TACTH, JAOJAHLE CIAraTh HauhoIee BePXINe TOPH3OHTHL MAHTIH, ¢MeHIACh
¢ ruyonuoil Godce BOraThIMH SKe/1e30M PABHOCTAMMU, ICCYIHMI TaK/Ke
HECKOJNLKO 0oJbliee KOIWYeCTBO THTAHA W PSAjA Jpyrux 3;J1eMeHTOB.
S0HmaALHoCThL, o0paTHAs TPEImoaaracMoit  (yBeJanuciie ¢o1ep/Ranas
MarteBoro KOMOOHEHTA B FAYDOKUX YACTAX MAHTII), MAIOBEpPOATHA.
Ona mpuBefer K Pe3RMM HAPYIICHHAM I'PAaBHTANHOHHOTO PaBHOBECHH
B BePXHHX MaCTAX MAHTHI H oOmero I'pPaBHTANHOHHOIO DAaBHOBECHS
KATHOH-KICI0POIHOTO Kapraca MaHTHm m anTocdephl.

Oforamenne jKeae30M PasHocTH yabTpadasuTos OTINYAKTCA Cylie-
cTBelno Dolee HU3RUM cofep:kanneM RKucaopoga (em. rada. 194), aro
COOTBETCTBYET HpelmoTo;kennio o0 ux Ooxee TIyboKOM ITOJOKEHUR
B mpefeiax pepxueil mantun. Pacemorpenme Gompmmmersa onyG.IHRO~
BAHHBIX AHAIWB0B KCEHOJINTOB VIBLTPAOCHOBHLIX MOPOJ, HaXO0HMBIX
B ROMOeDINTAX WM HET09AkX 0azaaprax, TMO3BOJSET amainiipoBaHHbH,
00oTaumeHibiil  MArHHEM, MaTepuajd CHUUTATH HOPOAMIL, [perepre-
BOIMMI 4acTHuhoe HabupartenbHoe sumiasinenmie {90, 2(2]. € npenta-
TaeMLIMIL Ha OCHOBAIIML U3yUuenns 10;00HEX BRIOUEHIT AMO/eTAMI
XHMUTECKOTO COCTaBRa BepXIeil MaHTHH MORHO COTIACHTLCS b IIPH
YCIOBAW, 4TO OTH MOJETH HPEeICTABIAIOT caMBIe BePXIHiTe 30HLI MAHTHH,
peTepuesie CYOIeCTReHHOe BEIIIABICHIe I COOTBOTCTROINNO 0DOTAILeH-
mnie mMarmiieM. G arofi Toukit 3penus 00RO THTEpPer TPeeTABIAET
aHaJau3  OCOOEHIOCTEIT XUMMUCcKOro cocraBa Haubodee IiavOTHHBIX
VIABTPAOCHOBILIX  BLIIMABOK — KuMOepianTon (cMm, rada. 194—196).
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Tadauna 194

Pacnpegcaenye nopojocdpasylongnx. XHMIUCCKIX NICMEnTOR
B YABTPAOCHOBHBLIX Ttopofax, Bee. %

Avuur
e ; e TITHE PO LT - cpegnil, q4acTid-
e i:‘}”]l:l!:"fl%]:].a\]:o I(Il'll ichRLL))IuPi“-:s](ltllfl‘lllln-. nuil ¥ (ep. mo 9 HO MSMCHOH B
93 ai.) : I!.;l\I 34 ) pernonaM, (ep. 110 18 perno-
' - ot ¥ 07 alr) wan, L3 au.)
x ! x 1 X T X 1
43.8 = 429 — 44.3 5.1 =
19,310 (005 18.75 0.05 19.60 0,05 18,75 0,05
0,70 057 0,76 a7 0.64 007 067 0,57
3.00 ) o 3.02 | ni1e 2,82 ) y 290 ) 09
sga | % L il N a0l 9% [ seef| P
26,00 0,06 | 25,00 S A7 = 25,20 0,06
012 027 0,12 ITe oup. | 0,13 ITe onp. | 011 012
0,58 .82 0,60 0,82 047 0.82 0,56 0,82
0,06 1.53 0,06 1.53 0.06 1.53 006 1:53
0,014 110 (1 He anp. | 0,01 He anup. | 0.0l He onp.
0.036 0,50 005 0.50) 0,02 0,50 0.03 0.50
006 | Heonp.| 006G |He oup. | 006 |Ile omp. | 0.39 | Ile onp.
004 » 0.04 » 004 » 0.03 »
0,40 - 0,50 — .50 B 150 =
I podoascenue mai.r. 194
TepuaornT
cpegamii * (cp. 1o 28 [ naatdopMennoiid (ep. no 14 TeOCHHISTHHAILHRIEL * (Cp.
permoman, 196 am.) pernonad, 19% au.) 1o 14 permonam., 102 an.)
* v x 3 x v
43,60 = (] — 4400 —
20.0:3 0.06 1960 0,05 20,10 0
242 0.594% 2.8t (+50 2401 )
1 s 2,006 | - A4 | z
R ) o ol .24
(5,03 } 0,26 408 I 047 77 j el
20.50 0.23 18,30 0,10 22,74 0,08
0,10 0.30 011 03l 0.10 .32
D42 .58 3.92 0,66 292 0.54
0,18 0,64 0,27 He onp. 0,10 e oup.
0,05 1,20 0,05 » 0,00 )
0,35 0,75 0,53 ) 0,16 »
(.06 047 0,06 » 0,06 »
| 0,06 0,66 0,06 » 0,06 »
0,501 —- (.50 — 1,50 —
CIeT HA CBERYI0 nopofy ¢ 0,5% Bomw (Gea CO.).
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I podo.txcenne maia. 194

HKusmfepanr
Hitporcednr
(ep. o 35 cpeTanit * (ep. CPeIHIT, SACTHYHO . :
pnewams | VGRS, | o 9 pormond, | moupeaml (60 o | dowl Sy
- 1 $20 A

x 1 x \ x v x i
0 43,7 — [422 == 47,2 — 4313 —
Si 227 0,07 |18 30 0,07 1610 0,07 19,53 0,15
Al 2,30 0:43 | 295 0,22 2,60 0,22 254 0.33
Fe3+ 2,80 ) o 5,64 | on 492 | G 188 ) R
Fez+ | 560 /| ®23( 300 )] O pig f 1 926 o gpg j| Ola
Mg 11,50 0,28 | 13,98 12.29 — 17.35 0.20
Mn 0,14 039 | 0.12 0,40 0.10 040 0.11 042
Ca 9,70 0,31 | 946 0,30 .32 0.30 a.00 0,29
Na 0,53 054 | 043 .53 0.32 053 0,55 1.00
K 0.23 0,51 | 1,06 0,54 01,92 .04 37 .59
i 0,50 0,62 | 1,47 0,57 1.29 0,57 0,95 (), 46
H 0,10 0,40 | 0,06 |Ile onp.| 0.99 He oup.| 006 | e onp.
P 0.05 0,44 | 033 0,44 0,26 0,44 0,33 0,606

Hpoume | 0,15 — 1.00 — 1,00 — 0,50 —
C 105

* ]lepecdeT pia Cueimyio nopony ¢ 0,5% pomse (Ges COg).

/.
%

Ta6auya 195

XuMnuecknii coetar JYHNTOB B OKHCIax, 9;
P. Haan, | G- Hok- St M0
1936 r. “'9‘-‘.“"‘:
L5dl - Jiyuirr waat- | Jlymnr reo- | AYHEET eped-
Qs Aynnt cped- | Gopmensinil * | cuigammagn,- | B, gaetino

i ¥ (no 18 (ep. no 8 WL % (cp, o | HIMCHCTHLI

N TLynuT pernonany PeTHOHAM) 9 permoman) (cp. mo 18

Hynnr O am.) PErIOHaN)
Si0s 4044 40.16 41,20 4010 42 .00 40,14
AlsOy 0.86 0,84 1.31 1:35 1,30 1,26
FP-JU'J 2,84 1.88 4,29 4,50 4,00 4,14
FeO 3,54 11.87 .95 10,40 540 7.30
My 46,32 43,106 4344 41,60 45,27 42,00
MnoO 016 0,21 0,15 0,15 0.15 0,14
Ca0 070 0.75 0,804 0.83 1,56 0.78
Na;0 0.10 0,31 0.08 0.08 008 .08
K.0 0.04 0,14 0016 0,02 0.01 (.0
TiOs 0.02 0.20 0,06 0,08 (AR 0.06
H,O* 2.88 0,44 0,50 (.50 0,50 3.00
P04 0.0 0.04 010 0,09 0.10 0.049
TTpoune — - - 0.50 0,50 0,50 0.0
Cywvna l | k 160,00 100,00 100,01 L0600

® Jlepecdet ga cuedkyo nopoly ¢ 0.5% .0,
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Xumuyecknii coeraps HepUIOTHTOB, IHHPOKCEHNTOE I KNMOCPINTOR B oKMeaax, %)

Tadauya 196

P. Joaan, 1936 r. Cr'.'. l]]_[J;('h- Cémlilr:llxl'{- iy ¢(1;;\1:;I;:‘\|-

T n] 1954 1. A A lieye 1954 . AL AL Bieye 1968 r.

1269] 1269] [40e]

Lleorur Iepngorur

O BHCAbL CHMOC - o
[uposee- | 1Hposce- | Kiubep- - .'m'l'.' Rumbep- ]”.1-:\:':':'_[‘-
: Capit- renen- T nur JIHT * MACTHYHO e, Cofnpekat
BUpat | Gypiti epeumii | BAATGOR- onaae- | cpeanmii | €0- 10 (cp. o | mamenent- | KEREAT | pgop-

chemi (1o 28 MeHTD 1t (36 .y | 39 permo- [ 16 paifo- | Huit (cp. Apasa * Ma
(23 au.) perno- (cp. 1o (cp. no Hiam) Ham) 1o 16 (0% am.) [ ¢agy aH.)
nanm)y * | L4 perno- |y epp- paiiuiam)
Ham) * mam) *

510, 4h,07 0,65 42 G0 42,70 A3 10 20,50 48,60 39,00 A4.00 41,85 T2
AlO4 5.7 {95 4,55 5,40 3.70 110 4.30 5,56 4,92 4.80 1,83
Fe,04 3 203 251 294 206 2414 105 8.05 7.06 6.97 087

FeO : 15 8.88 10,36 7.40 T 7.20 3,85 3.38 3,89 2

MgO 4236 3420 40.50) 37,50 21 71 19,10 23.30 2048 2891 224
MnO 018 004 014 014 13 018 015 (I8 ) 014 0,16
Ca0 1.29 4.80 550 410 12.00 13.60 13,30 11.67 772 1242
Na,0 0,20 0,25 0,37 0,13 045 071 .58 0.51 0.75 0.06
K0 0,13 O 0t 005 1,06 0,21 028 1,28 1,12 1,65 i
TiOy (IR 0.0H8 01.89 0,27 0,53 0.83 240 AT 1,08 .75
a0 Gl 050 0,50 (.50 A7 (.90 (.50 9.00 0,5t 15,146
P05 0,04 0,14 014 0.14 0.09 .10 1,68 (.58 0,71 000

I poune — = — .50 0,50 0,90 — 0,15 100 450 0,50 1.67
iy maa 100,00 10,00 100,00 100,00 10000 100,00 100.00 [IETARY

* [lepecueT 1 coeiy o Hopody ¢ 0.3%,

OBt (e CO ),




OTHOCHTEALHO HU3KO0E CO/1ePiIAHIE MATHIA IPI IOBLIICHION COIe P I
raana, tutaia, Qocedopa, yriaermeToTn (a4 Tardie HEKOTOPHIX PEIRIX
DJIEMENTOB) PE3KO OTAMIACT KUMOCPINTLL 0T HPOYNX Y.ILTPAOCHOBHLIX
HOPoI, IMOMCPRIBAL TCIJCHIHD DAL MICMEHTOB K 1H30HPATCALIOMY
BLITIABICHNI) B VCIOBHAX OTHOCHTC/ABIO TAYOMHNLIX  30H MalTHIL,
i TAKKe BCPOATHEIE OTJANUNA COCTaBA HTUX 201 OT COCTARA M3BCCTILIX
HaM TPEJCTABITEICH CaMBIX BEPXHUX, OCTATOYHLIX OT BLITTABICHIA
VIACTKOB MallTiiil,

Ofpamasich K XUMIMCCKOMY €COCTaBy NEAo9HBIX nopox (tada. 197,
198), HeoGX0AMMO LOATCPRIIYTH COBEPHICHITO YHURATLHLIL Xapakrep
HAKOIICHNS HATPUA B HedeAUHOBRIX CHCIUTAX, He ¢BoileTBCHILIT Doiee
HIL OZIOMY THITY Topunx 1opox aunrocdepni Y. Yanrusas maccusmoe
HOBCICHIE HATPHA B IPOIECCAX MarMatnueckoit guddepenmammn cpe-
HOX 11 KHeIbX mopoj (em. taba. 111), ero samernoe aGeonorioe HaKOIIe-
HUE B IIeI0YHEX MOPOTAX 3aCJYRITBACT CHEIMAILU0TO PACCMOTPCIT.
ITo xaparTepy pacupegeeriisg KIICI0PoAa 1T KPEMHIA, a TARAEe M0 KaTH-
OH-KICAOPOANOMY  OTHONENHIO HIeJOUYITHE 1OPOAL  OJMaRI  CPe/iiuM
HOPOTAM JIHOPUT-AHICANTOBOTO PATA, OTIMYAACH OT THX CYIICCTBCIIILIM
HAROTICH N IIeTJ0UeH, 3AMETHO MOHIMGKENHLIM Ccofepaanies gemie-
CKHX RKOMIOHEHTOR T ocobenro RanpmuAa. B medenmicoepskamix

Tabauya 197

Pacmpe/jieacnue moponoHpasyomnx XIMOYecknx )10 MCHTOB
L NCIT0MHBIX HOopojlax, nee, 9%

CuesrT (ep. 1o Tpaxur (ep. 110 Hedemio i Dor0INT (¢ 10
) PerIGHAM, 2R PermoHaM, cueHAT (. 110 10 PermoHaM,
A2k am.) 202 an.) A8 _PernoHa, 245 am.)
584 am.)
DIeMEHTH
x i x ¥ X \ ¥ \
|

0 46,5 = 47, = 6,3 — A6G.6
Si 28,20 0,03 2840 0,03 25,70 004 26,60 0.00
Al 0,40 0,14 O30 0.07 1L 20y 0,07 10.70 0,07
Fes+ 1.50 ey 1.83 - 190 Wi 1.64 i
Fe: ogg | W32 | gy | U 5y | 080 | gge | 054
Mg 0,84 042 0,55 0.40 0.36 0,47 0,28 0.55
Mn 0,08 u3s 0.10 0.5% 011 0,52 0.11 11.53
Ca 218 0.35 {70 0.26 1.50 (Y 1,30 0.30
Na 3.85 0.18 4.00 0.21 05,14 018 6.20 017
K dLd 017 4.25 0.24 4,50 (08 L 4,52 0,18
Ti 041 0,40 0,40 0.45 0.30 0,45 0,24 0,118
H .08 047 .11 (.40 .40 0.26 SRS (i 5
B 0,11 045 0l (0152 007 A6 .07 055
[Tpoure 0,20 = 0.20 = 0,30 — | 020 =

|

1 Toemaazatamuvecrice

RPUHUMAKNCS .
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GUY ) sENEy

i

I', Jlasms, 1936 . [61] C. Hogkonme, 1954 . [269] A. A. bueye
Orined CHes Crenny Tpaxir Hepean- Hedean-

waneerio- | Tpaxar = Wopin- | HABCOTRO= | HABCCTRO= HOBLIT DOHOAIT CHCHUT Tpaxir HOlLil Ponorr

Bo-110- (BOOOLLE) hoiipr ML BO-11e- ] CHOITIT CAT an,y D 10 A0 (ep. no 28 enenar | (Cp, 1o 20

oG J04HOI JOuRni (%0 am.) Pernomas) | perionas) [ (ep. o 48 | perioHam)

(18 au) (2hans) (SR ITTTH LSS

S0y I8.60 G048 ST PR 51 29 41 5831 A0 26,00 Gt1_ 40 il 80 00 3700
AlaOg 16,38 17,74 21,33 20,60 17,12 18,05 2150 20,17 17.700 17,60 2150 R
FeaO4 3,65 2,04 1.87 Ui ] 244 2a 204 2,26 211 2,60 2.80 241
FeO 3,04 Zh2 147 1,08 263 Sl2 2,00 [.85 A0 1,88 19 1,70
Mg O a3 06 B (15D (.30 202 2.07 (.07 (108 1,40 (52 (.60 0,4t
MnO (s 006 0.0 w13 008 0,14 (.19 01y 0,10 013 (O 1 016G
Ca0 (L) a9 (i 1,50 406 4,20 1.08 .68 3,06 s ) 2100 1.84%
NaaO 348 448 8.4 881 Sl 3.85 8,84 872 D20 2,40 8.0 8.40
Ko0 479 h74 6,406 D28 6.03 B8 534 a4 e 1) o1 00 A5
TiOy S0 (.48 0.AD Al 0,83 0,66 U6 (U] 0,69 067 0,50 0,40
11,0° RS |28 1,50 2,04 0,63 (h03 096G 006 (IR G 1,00 I.10 1.50
NS (| (124 o 0,12 .38 (120 0,149 017 (1,27 0 25 010 U140
1 poune - — - - — - 017 (0,236 02H) (0,20 0,60 (.20
Cymma 100,00 100,00 100,00 LOO, 00




ULeJOYHBIX DOPOJlaX HATPHH-RATHEBOC OTHOIIEHe OJNBKO THIHUIOMY
pas epexanux nopoq (1,77 qxas pmopuros; 1,03 s anpesaron; 1,36 s
HeHEIHOBEX CHeHHTOB), 4T0 Pe3K0 OTadaeT He@e nnoBHe CHeHnTL
oT TpaHnToB (HaTpuil-kKaauesoe oruowenne 0,76).

Tecnan reosornueckas cBA3bL WETOTHLIX nedennico/le p:rallux 1o pox
€O LEeJOYHBIMI DA3aIBTONIAMI 1T HICJT0MILIMKM YA bT padaduTaMm, a Takke
00O TAMeHHOCTh MIOTHX I[ETOUNLIX COPUIL IeTyqaumit MUHepasuaaTo paMit
I PEeIRIMHI DJICMeHTAMI HMOBBOJAIOT PACCMATPUBATL IICTOTHLIC TOPO/LGI
KaK OPOAYVETH DBOJIONHI He0CLIIECHILIX KPeMIeaeMoM 11 000Talen n X
ACTYIUMIT ROMIOHEHTAMH TOPIII MAUTIHIHOTO BeLLCCTBA, 1PONITRAKILIX
B 3eMHVI0 Kopy o rayounomm paziaomad. Ocobennocern auddepenma-
nui ToA00HKX BLIIABOK TpedyioT gadnmeiimeil yravoaenmnoi pazpa-
Oorru. Ilpum HTOM BOBMOIKHOCTDL HX 3aMeTHOIO ODOTANLEHHA MLETOTAMIT
B pPesyInpTaTe OTHIEIUICHUA SHATNTEILILIX KOAWYECTB KaJAbnuA ¢ Kaplo-
HATHEIMIT WX GochaTHBIMI PACHIABAMI, HECOMHEIHO, A0JKTa OLTh
OPUIATA BO BRIMaHIe.

ITpocTpancTBenas W redeTHYecKad accotyra  nedemmiconepina-
LLHX TOPOJL ¢ MACCHBAMIL 1T TeJIaMIt RapOomaTHToOB I alaTuTCodeP:RAIInX
HOPOJ OTHOSNAMIIO ¢BUTETEABCTBYET 0 BayiHOI PO.M YITeRKHCIOTH, (oc-
GopHOT RircaoTnl 1 JAPYIMX MHIEPAJN3aTOPoB B mpoleccax GopMupoBa-
HHA IeTounb X cepnii. Bognnkmorenne nojodipX reoXUMugecknx yeao-
BUiT, OTJANYAIONIXCA B HEPBYIO OUCPEe/b HAKOILICHNEM OPPOMHBIX KOJIH-
YECTH VIJCKRUCAOTH H COOTBETCTBCHIO PESKUM HOBLINCHUECM AKTHBHOCTI
HATPHA B pacilaBax U LAVOMHHBIX pacTBopax, TpeOyer ocololl reoqori-
Yeckoll 00CTATIOBKN, B YacTHOCTH HAIWIMA TJIVOHHHLX PErmoHalbIHL N
PAa3I0MOB, KOPHAMIL, IO-BHINMOMY, VNOIAMNX B MaHTHO. Bee 710
OIpPeIETALT HUUTO;KHOE ROJIMIECTREININOE BHAYEHNE HET0THLIX  TTOPOL
B Ipejesax MaBecTHBIX Ham vuacrtrov durtochepr. Bo Besikom cayuae,
POJIL ManTHIINBIX BHILTABOK M PACTBOPOB, OTANUAIOLNXCH  BLICOKOI
AKTHEHOCTHIO IATPUA M UTPATOLINY BeIVIIVIO POIAL B 00pa30BAHHN LIE10-
HEX Hedeaurcojephaliix nopoj, B KOIUYecTBEHHOM OTHOTIETUN 11¢-
CPaBHIMA ¢ POJbI0 PEHEPHPOBATIILIX B MAaHTHH KpeMiHil-RaaueBnx pac-
TBOPOB, OMPEACISIOMIX dopMitposanne autocdepn 1, B YacTHOCTH, ee
«TPAHITHGTO» CITOA.

3. «BA3AJILTOBAA» OBOJOYKA

Ha coppemennom yposme zuanuili o «6azannToBoily 000J0YKe JTUTO-
chepnl coofpaskenns o ee cocrTape UMEIT THIOTCTUYCCKMIL XapaxTep.
llpegaaraeman Hue MoJeab HCXOAHT B HEpPBYIO ouepeih I3 PazsmBae-
MOTO B HacTosAuleil padoTe mpeicTaBiIclNA o CTPEMIEHNH KaTHOH-KUC10-
poaHOTO EKapraca JAHTOCGepH K TEPMOIHHAMUTECKOMY  DaBHOBECIHIO,
KOTOPOE  paccMaTpluBaeTcd Kak  raaBuuilt  gaxrtop, onpeeasommil
dJ(J])]\llipﬂHﬂHHE I cocTaB 3CMHLIX (PGU:[O‘-I@I\' B l']]illill’l‘tlILHHHH()M noJae
Semumm.

C aroil Toukn zpenus nopojn «dazaabropoiy ofodoukn 1 oGoaouKa
B IEJI0M ZOMTRHBL OTIHYATHCA 0T «rpaduTHoiD oDodoukn Ho/1ee HUBKHM
VPOBHEM coOfepsianus KHeaopojda i cooTBererBenio  Do.ee BBICOKHM
HOKA3ATETIEM OTHOMCHITA CYMMbl RaTHOHOB K KHCTopoay. Cpetee coaep-



JRAHIEe KHCJA0POIa B «rpaniTHo» 000gJ0UKRe COOTBETCTRYCT T Palio HopuTy.
Maudoaece THOUYILIE HpPEACTABUTCAN «DA3AILTOBOIY 000T0YKIT B 11pejie-

& - e : K :
JAX «rpPaniTHoiy 000I0UKH, Beposttiio: radipo (O 44.6% ; T"y_ = 1243,
= = K &
reocutkanuaapinie Sasaasthr (0 44.8%; - = 1.23) 1 ux meramopdn-

- I 9497
yeckme anadorn — amfumdonunrnt (O 44,8% ; # — il

B rayborunx gacrax obodourn BOImam r[mmuu,l € BepXHed ManTmeil
Ir g
A [ AR 9
b ==——1 ).
)] 0 )
B To ke spems cpejuiss niaotnoern «5asaabToBoy 000109k (3 1/eM?)
U CPeHssl CROPOCTh HPONOMJICINA B el UPOZOALHBIX CeICMIYeCKIX
poan (6,9 7.0 ea/eer) [336] nossouasior npegnoTarath, UTO B ee ¢Tpoe-
I OPHHIMAKDT VUacTIe Takike KHCJIBe TOPOILI TPanyInToBoil danmun
(em. 1. 1), ua koropeix Hamboldee JeTAMLIO  HAYUEHBL TAPHOKNUTHI
= l1r
(O 47,6%; — = 1,10).

Hexopa 113 cpeilnx oleror reodusnueckux mapamerpos «bazalinTo-
Boi» obooukn 1 dusiueckix cpoliere aMGUOOAITOB, IRJAOTUTOB I Kilc-
JBIX TOPO;L TPAHOANOPITOBOr0 pAia, OblIM  BREMHACIENL  BO3MO/KHDLIE
KOJUYECTBEHHBIE COOTHOIIEHN T.IaBHBIX THIOB TOPHBIX TOPOX B Ipe/ie-
nax «banaapTopoiby oGoaoukn. Llpm sTom cpejiee cofepskalme KUCTopojia
B ofosouke TpunuMagoch Gamanum 46% (cpejiee MenLy cojepirannem
KHCJAOPOTA B «rpaanrTioiy o6oJodKe, ¢ 0dHOI ¢TOPOHB, T JRIOTHTAX —
yaprpadaszutax, ¢ pyroit). OpuentnpoBoYHASL PacmpoOCTPaHeHnocTh

BO3MOEIIO  IpHCyTeTRIe dRIoruTon (O

\
Tadawyn 199
Cpeannii coctas anrocdepur m ee odorouek, see. 9

y Jlurocdepa — ’ »
OCToaman | pyapmrnagy | (BA3AALT0= | ynpprerTannnan | AHTocheni —acn
DIAeMCHTH 0000 KR OGOM0YE: B ODOJOYKA| yeana (fiea oea- Kopa (fes nea-
KONUTHHEHTOB KOHTHHCHTOD I[ﬂ‘””lﬁ Dﬁf}ﬂi]‘llﬂl‘,‘ NOUIoil 0DONOYIN)
(0] 48,9 480 16.0 46.6 46,3
Si 20D 30.9 26,2 215 26.7
Al 6.0 8.0 8.1 8.1 8.1
Fe 3.9 3.6 6,7 a.7 6.0
Mg 20 1.2 3.0 24 a0
Mn 0,07 U 07 0.1 0,09 0.09
Ca 8.0 2.5 5.1 43 50
Na 1.3 _“...‘.’ 24 2.3 23
K 18 2 64 1.5 1.8 1.6
Ti 0.4 0.33 0,7 0.6 0.6
11 0,3 * 0,12 0,1 0.1 0.1
P 0,07 0,08 0.1 0.1 1,08
* Lien yueta noposoil 5061
18* 270

- 1)



OCHOBHBIX T KUEJLIX T0PoJ| B «DasadbroBoiiy 0boiouke mutochepn B oTHO-
CHTEIBLIILIX Tpoientax (Macen):

AMOUOOIIITEL = & 0 % o+ = o o = = 25 sl
ORJIOIHTHL R A S e L, e eE e e MO
YAPHOKNTH (11arIoRAaz0Bme) . . . . 43,0

Ilpu pacdere ne YUNTHBAJIOCL BEPOSATHOC LPHCYTCTBHE B Ipeelax
«Ba3aaBTOBOI 000MOUKN yALTPADA3UTOR, KOTOPbIE TOJMHILI HECKOILRKO
CMeliaTh paBioBecie B cTOPONY VYMEHBICHIA POJIT 0CHOBHHX I COOTBET-
CTBOHIOTO VBOJIHYEHIA POJN RUCIBIX PasliocTeil.

Cpe;unmii XuMuueckRI coctaB «0aszannbroBoily 000J109KH, OCHOBA DI
Hd BRIUHCACHHLIX COOTHOLENUAN Hopoj, upusegen s rad.a 199, Jhobo-
NHTHO, 9T0 OH BechbMa OJMB0K COCTABY JUOPUTOR «IpanuTHoin 0fo1oukn
1 OTJIHYACTCH  TOJBEO HECKOJIDLKO MHLIMI COOTHOIIEHTSMIT aTIOMIHIIA,
snenesa 1 Marnusg. Tarkmam o0pasoM, TpPamoflopPUTOBOMY COCTABY T pi-
HUTHOIY 000J0uKIL JUTOCHePLL COOTBETCTBYCT AMOPUTOBLIL cocTas «0i-
3ANLTOBOIY  000J0TRI, SBASOLCHCT TTPOMCEYTOYHBIM  3BCHOM  ME /LY
«TrpannTHOly o0oa0ukoll w Bepxneil manTieil Jesm.

4. CPETHIIT XUMMYECKIIT COCTAB INTOCOEPDI

,’,Lil]ll[ble O cpeHeM XpMiuveckoM cocTaBe .'IIIT()(‘(IH‘PI)I H ¢1araoiiix
ee odoaoter npusetenst B rada. 199 1. B raba. 182 mas cpaBuenns
0Ll mpuBefiens JaHHbe IPYIHX Hecaegopareneii. Ectecrmennoe pac-
Xoanjene ngp odyeaoBIeno B 0CHOBHOM pasdanimeM o0BCMHLIX Hapi-
MeTPOB, LPULUMABINIUXCH TpH mojedere, 13 uacrioerw, npejiaraeMas
MOZe.1b OCHOBLIBACTCA Ha TIPCATOI0KEHNH, 9TO OTHOMICHHE MOH[HOCTE
(TpanuTmoily 1 «DasanbTopoily obodouer cocrasiaser 1 : 2. Hanboaee
IHTCPECHBI BLIBO 13 TOJIYUeHHHX PP — CXOICTBO CPeHero cOCTapa
Jurocdeper ¢ coctasoM guopnToB. Tarum o0pasoM, AnOPHTOBHIL cocTan
«0a3anproBOI 000JA0UKN TOBTOPAETCH 03 PeAKUX M3MeHennit B cpemnem
cocrase auToChepLL.

SARJTOYENIIE

PaceyoTpenne XHMI9ecKoro C€OCTaBi  PasiNunEIX THIOR TOPHLIX
nopo;L JHTocdepn mo3BoIgeT ¢1eAATE Pl O0UIY BRBOI0B, KaCATONIXCHA
l'T]]U(‘HHﬂ n ]l]NJI1(‘-N()}1\',’.L9][HH SCMHDLIX Hr)(]JIUlIUH, (iﬁpil{}()l!illillldx B ﬂp()-
Hecce 9BOJIONMT HalleH 1L1alerh.

[Tpur aTomM mepecTpoiika KaTHOH-RHCTOPOIION0 RapKAC [EPBUTHOTO
BCHLECTBA 3EMIN B HATIPABJICHNIN JIOCTHRCHUSA MAKCHMAILIOTO TEPMOJIN-
HAMITUECKOTO PABHOBECHA B TPaBUTALMONIIOM II0J€ TLIANETH paceMaTpi-
BaeTCA Rak TIlaBlasd ABUKYILAA CHJIa, ONPEeJIeIsoas pacciloeHne 3eM-
HOro mapa Ha oDoJouRH, Ayaius TeoJOTNYECKHX, IeOXHMIYECKIX M
reo@Mangec KX MATePUAIOB 10 HTOMY BONPOCY TO3BOJACT Cy/AUThL, 4TO

U Caedyenm waemn & 6udy caedyroujee: cocmasw 6 ma6a. 199 ne npusedenw x 1009,

yuummeag, umo psd KoMnoHenmcs (yeaeped, cepa w dp.) He yHAcmeosaau é nou-
eveme.
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IBOJIOIMA 3eMHOIT KOPHl 1T MAHTII SeMII OCVICCTRIsSeTCA B Hanpasie-
AU NCPEPACTIPEICIe A XIMITIeCKNX 2JICMEHTOR B COOTBETCTBHE € VIO T-
HEIMH 00BEMAMHI 4aCTHI[, B (IOpMe KOTOPLIX 9TH HJIeMEHTH CYIeCTBYOT
U Murprupyior B 3emunix oGodourax. IlogoOusie wacTmiunl MOTYT npes-
CTABIATL c000IT HCHTPANLIBIC aTOMBI, & TalyKe TPOCTLIC WIH KOMILIeRC-
Hee oL [lomsrue o6 yieaniom aToMHOM (1 1olom) odseMe o THOBpe-
MEIIHO YUUTLIBACT Macey sijipa B pasMepsl cuiosoro nong aroma. C atolt
TOUKN 3Penusg, HanpUMep, HWOHEL MATHMs 1 JUTHsL, WMeIoHIe hecbhMa
OJMAKHE  PAJINYCBl MOHOB 1 COOTBETCTBEHHO 1OMTI  PABHBIC HOHHbIE
0OBEMBI, NPUBIHIITAIBHO OTINGAI0TesS JAPyr oT Apyra. OrHOCHTeaBHO
HUBRIIL yedpanil monnopii o6sem Maruua o0bejuisfer ero ¢ rpynnoit
AIEMEHTOB, THOMYNLIX Juid «DaszaabroBoily ofGog0MKN  3eMIOIH KODEL |
pepxmell santini.. B oro ke Bpems spaunTeanyno  Goapiimil  YAeTLHEIT
MOHHBIT 00BN JNTAH CTABHT €ro B OLUH PAJ ¢ DJIeMeNTaMI, HakamInBa-
IOUHMIICH B BCPXIHUX 9acTAX «rpatutioliy obogourn. Caenyer mof-
YepRHNTL, UTO B HACTOMIEe BPeMA ene HeBO3MOMHO ¢ 'J\'().'IEIC’MO:E[ cTe-
1eHBI0 TOYHOCTH BRMMeAuTh dhderTnBinie atoMusie 00beMpl XAMIYeCKAX
3IEeMEHTOR, CAAralouX 3eMHVIO Kopy I mantnio 3eman. Jlas aroi
nean meoHX0/IMO UMETh TOYHBIE TAHHBIE 0 BeANTHIE HOHHLIX PajuycoB
TACMENTOR, N3MCHADIONXCA, KAR HB3BECTIIO, B 3aBHCUMOCTH OT THOa
XTMUYECKIX CBABCIT, KOTOPLIe TAHHHI DIeMEHT B RONKDETHo# TeoXmmu-
YecKoil 00cTal0BKE 3ABAIRIBACT ¢ OKPY/RAIOIMUMI XUMTUCCKUMI Bje-
Mentamu. Hanpumep, raaBuniii ziaeMment anrocepsl KHCAOPOX NMeeT
aromerii pammye 0,60 A u mermmmuii momnmit papuye 1,46 A (o
A. C. Ilopapemmmuix). Kosanenrtnnit pammyc wucaopojia pasex 0,66 A,
T. @, 011 HoJIee 9eM B JiBa Paza MeHbIIe, TeM ero nonnnii pagnyc. B coemu-
HEHUAX KHCIOPO/] BABABLIBAET CMEITAHIDBIE HOHITO-ROBAJIEHTHRIE CBA3M
B GoJBINNIICTBE CJYYaeB ¢ IMPeodaajlanmeM KoBAJICHTHOI cocTaBIAiomeil.
Tak, B coeMHEHUN ¢ KPEMHHEM KOBAJCHTHOCTL ¢BA3ell mpulIM3nTelIbHO
cocraBiger 58% 1 t. 1. Menonsava npnbiainkenuyio olLeHKY CTeOeHH
HOHHOCTI-KOBAJICHTIOCTH CBA3CH MEKAY daeMenTaMH Ha OCHOBE JTaHHBIX
00 WX 9IeKTPOOTPHIATENBHOCTH, HETPYAHO paccunTarh apdexTnpunie
Pagrychl KOHKPETHHRX WOHOB, WX HOMHBIC, d TAKHC YAeAbHLIE NOHHLIE
obmemul. [lcrecTBenno, Bee aTH omenky OVAYT PACCYUTAHLI ¢ OIpecieH-
HOIT ¢Tenennsio upuOamKeHusi, KOTOpast, OJINAKO, 1103BOJISIET CPABHUBATh
Me:ly cofoil XapakTepuUeTURH pazindinix atroMon. (i yueToM cTemenm
KOBATEHTHOCTH-HONNOCTIT CBA3CIT MOKHO BBIYMCIUTL TaKike YIeTblnie
TOHHBIC 00BOMLI KOMILUICKCHEIX TACTHI[ ¢ TOTNOCTLIO, [(0CTATOIHOM AiAf
obmero cpasnennsa. PaccanTamgpeie BeAWWIILI  VICIBHEX MONHBIX 1T
ATOMHEIX 00BCMOB XAMOUeCKnx ameMentor mo N 40 o HEROTOPBIX KOM-
NIeRCOB mpejeTaBiens ma gmarpamme (puc. 27). Atomer m woHsr pasii-
BAaKTCA Ha cJAeVIOmue J0CTATOYHO XiapaKTepHbI? IPYIILEL 00 VA€ IbHLIM
00BCMAM  (VUNTLIBAS WACTHILI, IIPHCYTCTBHE KOTOPBIX B 3eMHOI Kope
Hilﬂﬁ(l.’l('l-‘ !ll'{l(}}l'fll(l):

0oace  |.U0—atomp 1le;
0,6—1.0 —atomu Ne, Ar; epodousie nonn 02=, Cl-;
0.4—0.6 —aTomu H; eBogoause mwount F-, Cl= B coepumennm ¢ Na*y

0.3—0. 4 —atomw Kr; esoboame moHul Bro;
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0,2—0,3 —crobojuue nonut K, Cl- B XJ0p-KpeMHICBLIX KOMIGICK-
cax, RKmchopai (BRATHHT OTJICJABHO) B KPUMHE-KHCAODO L
HEIX KOMIUIERCAX, (TOP-KPeMAHCREe KOMILICKCLH  TII
[SiFg]2—, wommaercnt [COz)2—;

0.1—0,2 —cpodojueie nonst Lit, Na*, BRb+, Ca2*, Cs—; Be2t; B3+
R0 PORMLIX Coenuennix; Konpiarkes [Si0 ]2 [A10,]5-
[PO4I3-, [SnFg]2-, [GeOgd-, [Ga04]5-, [WO4]2-; Cuzt,
ZuT n KOMIICKCAX ¢ cepoil;

005—01-—-Ti, V, Cr, Mn, Fe, Co, Ni B KICTOPOJHBIX COCIITHC~
HITAX;

menee 0,05 —cpodousie wousr Tidr, V35 Cpd+, Fe2+, Co2+, NjZt.

Haweuennas rpynudpoBRa J0CTATOYHO YeTKO COOTHETCTBYET 0cobeH-
HOCTAM pacopefeleHud XUMHAYECKAX BHIEeMEeHnTOB B 1IpejedaX 3eMHEIX
ofogouer, 49T0 emle pas NOMMePRHBAET POJEL VIILHLIX HOHHBIX 1 ATOM-
HBIX 00BbEMOB B MOBEJEHUN )JeMeHTOB B Ipoleccax 3BOTIONIN 3eMHOIL
KOpbHl M MaHTUMH.

Pacematpusasi TelyjieHIU0n K mepepaciipefiesieHnio XuMudecKnx alte-
MEHTOB 110 BePTHRAJM B 3aBHCHMOCTH OT VAEIBHHIX 00BEMOB HOHOB ILJIN
aTOMOB B KagecTse IJIaBHoro QarTopa SBOMIOHIR 3eMHLEIX 000I0Yex,
CJeIyeT OTMETUTh, UTO HaKOIUIeHne KAECIOPOJAA B BepXHeH 4acTH 3eMHOIT
KOpPH 00sI2aH0 MMeHHO atoMy mpomeccy. lle wacasce B HacToamieil pa-
fore mMexanmama mepepacopegeaennsa (dpaxipionHoe BHOIABJICHNE, 30H-
masi niuaBka, juddysua M T. 1.), paccMaTpuUBABIIErocHd B IIoCIefHeC
BpeMsa pAfoM uccieposareneii (26, 28, 43 m ap.], nogueprHem ciaexy-
omee: n30UpaTeILHOMY BHIUIABICHWIO M3 MAHTHU B IIPOIECCEe ee DBOJII0-
UM TOIBEPTalOTCA 3JIeMeHTHI, KOTophie 00pas3yT B pacliaBaX W pacTBo-
pax KOMILIEKCHble MOHBL € RHCI0OPOAOM, o00JaJaioniie OTHOCHTEIBHO
OONBIIUME YAETBHLIME 00BeMaMII, a4 TaKkske DIeMeHTh, 00AbIINe Pa3Mensl
HOHOB KOTOPBIX HApYIIAIT SHEPrerHyYecKoe paBHOBeCcUe RaTHOH-KICTI0-
POAHOTO KapKaca B YCIOBHAX BLICOKUX JABICHUIT MamTiu.

R umepsoit rpynme aaeMeHTOB-TPAHCLOPTEPOB KUCJI0POJA B TEPBYIO
ovepe/lb OTHOCATCH KPeMHIi, allOMHEIN, a TaKike MHOTHE BTOpPOCTeHeH-
HBIG M PEKHE HIeMEHTH, HAKATIHBAKINCCH B «TpaHUTHONy 0000TKe.
I'napnniii mwpegcraBuTenb BTOPOH TPYHIL 9JIEMEHTOB — KAl

Bruioc KpeMmHe-KUCIOPOIHEIX M aJIOMO-EHCITOPOHEIX KOMILUIERCOB,
4 Takke KPYONpX HOHOB KaIuA B 1I0BEPXHOCTHYIO 8011y BePXHel MalTHA
CIAY/ERNT IITaBNLM GaKTOPOM, OIpPeAeTHBIINM (O pPMEPOBAHIE JTHTOCHEPHI.
ocaenyomas asoawiua gurocdepsl, OTPAsKEHHAS B TCONHMHYCKHX
M MHHEPAJLOTHYECKHMX 0cODEHHOCTAX cJaramoinux ee mopoji, pasBuBalach
HapajiielbH0 ¢ 3BOJNOIEH MaHTIH B HallpaBJaeHnil jajdbHeiinero nepe-
pacopemeseHus dIeMenToB. Boibinylo poib mpu 9ToM HIPAIH SIBIeHus
Jerasalu u JeruapaTalii MaHTHI, 3HAYEHIEe KOTOPHX NOAY4ePRHYTO
A. II. Bunorpanoseid [26]. Mexons us3 yaeabusix 00BeMOB MArpHPY-
JOIMUX YACTHI[, HETPY/HO I0Ka3aTh, 9TO M B HTOM CJAVYde JBWKYILEH
Cculod mpomecca FABIANOCH CTPEMIIEHHE K YCTAHOBICHTIO IpaBATAHHOH-
HOTO PaBHOBECHA BO BHENIHHX 000/0UKRaX miaHers, Bojinie pacTBOPLI,
reHepEpOBaNHLIe B ManTHH, ¢Hoco0CTBOBAIU Iepepaciipeseldeninio KHc-
Jopojia HYyTeM BblHOC2 B HNOBEPXHOCTHEIE M TPHIIOBEPXHOCTHLIE 30HDI
mnTocdepsl OTPOMELIX Mace BOAL I DACTBOPEHHLIX B HEll coelnHeHUID
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Pue. 27. Vjeapnsie 00neMbl
HEKOTOPBIX ATOMOR M HOHOB

1 — 374 NCTAHHKIX HOHOB; 2 —
1T MOHOEB, CHA3AHHBIX B COCHH-
HEHNAX  KOBAJCHTHOH CBABLIO,
4 — 1A AOM0OB, CBA3AHHREIX B CO-
eAMHCHHUAX CMEIaHHoil CBA3BIO
(MeTAN Bl — KHCJIOD O, KpeM-
HMIiT — KHCIOpPOX, XIIOop — Kpem-
Huil, xJ0p — BaTpHii, Ccepa —
ACIe30 W oup.); 4 — I3 ATOMOB;
5 — A MONOB  XaJbKOQHIOB,
ChU3AHHBIX ¢ cepoil; 6 — miH
KOMITACECHMY HOHOB



rpemung. O OTUME :Ke pacTropaMil 113 ManTuw i riayboKIX gacteil nuro-
cepur yAQIA0TCA KPVIIBIC HOHBL KaJTHA I PAL KOMIUICKCHLIN all0HO0B,
BO BHEIIHEIT cpepe KOTOPLX MOTYT HAXOZUTLCH RICI0POL, GTop. XJaop,
cepa, Oop man yraenumedaota. llpueyrersme srux ponos B oofgacTax
BLICOKOIO JaBICHIA TAKAC HapyIIACT CTPeMJICHNE KAaTHOH-RICIOPOHOTO
Kapraca ® wrorTHeidnell  ymaxonwe.  flepepacnpeesenie 9. 10MeHTOR
B JanTocdepe B 3aBHCHMOCTIT 0T  VJAGTIRILIX 00BEMOB MUTPHPVIOLIAX
gacTiI U 00pazVeMbIX B IPOTeccax MUTPAInl eTabmabublX MIHEPalbHbIX
$az onpemeaIio PaziauunoOe B NPUHILINE HOBEJIeHTe LPEMINIA 11 aJII0MI-
Hug B QOPMUPOBAHTIE «IPAHTHOIN 1 «Dazannroroi oboaouer. AnoMn-
i, BRIOMABIABINNICH 13 MauTiui B cocrTaBe 0a3aJbTOBLIX MarM, B
OCHOBIIOM HARATANBAICA B «5azadnbToBoi 000T0UKe, 3aMEeNas KPeMIi
B CTPYKTypax Inmarinowaazos (eMm. va. [11, pasmenn «\amoymmnmiiy n
«Ranpnniiz), B 10 5e BpeMsa KPeMIe-KHCI0 PO/LLIEe KOMILIEReH B CocTaBe
TAYOUHILIX BO/UMX PACTBOPOB, HMCCYIMUX TAKIKE KAJMIL, MIDPHpOBAIU
B CAMEBIE BepXuile VUACTRHE Jutocdepnl, ocVILCCTBIAA B ITUX VyacTRax
PABBUTIE BLICOKOTEMIEPATYPHEIX TIPOLECCOB KPEMHII-KATUeBOro MeTa-
CcOMATO3a (rpalUTHBAINN), BeAVIMUX K HoPMHUDPOBANNI) KICAMX LHO PO
rPANUTIION) COCTaRa.

[Tpomecent rpammTzanuy, Kak U3BECTHO, MAuGOICe MIHIPOKO PA3BATEH
B panpesm goxemOpmu. OpHako u B 0ojiec nozTmee BpeMA (BRIOuUAA I
COBPeMCIHLIT MePIHOJ, ABOTIIIIT 3eMHOIT KOPL) HOTOKIL 080T ailleHibX
KPEMILIEM I KaieM TayDHHILIX (¢«CRBO3LMarMaTiaecknyy, mo . C. Kop-
SRHIICROMY) PACTEOPOB, DOJNUMMAIOUMECST 13 MaHTHW (10 301daM pPeruo-
HAJILHBIX PasioMOB KAk B TPEIETAN TCOCHHRIMHATC, Tak I aRTIBIBIPO -
BanipX OAATHOPM, UTPAIOT TIABHYI0O POJL B 00pasuBanuil B upejenax
anroc@epsl JORAILULIX 0UAT0B KILCI0I T meaounoll Marmsr. Kar caegyer
W3 CPABHEHNH COCTABOR «DAZANBTOROIY M «rpanutnoly 0fododer, HaAKO-
IJIeHIe B TOCAEINCIT KICTIOPOTa, KPeMinisg U KA BHECTVIACT KaR
raaBnnil reoxusmMpmuecruit dartop pazamvng aTHX Teocdep.

Rax masectiio, «rpanntiasy 000709Ka PAZBUBALTCA TOJNBKO B Ipeje-
Jax KONTUHEHTAILHOIT wopil semioro uapa. Be oreyrersie B mpejenaax
OK@AHIIECROIT KOPHL B TEPBVIO OUYEPEdb CBIJICTEALCTRYET 0 TOM, 9TO
B BTHX palloHaX 3eMporo mapa spIeHms Mepepacipe/eaAeHIa 3. 1eMeHTOR
B Jurocdepe, conpoBosiIABOIMECA DABBUTHCM Hponeccos opyMupoBaHIIH
RUCJILIX DOPojl, He TOJNYUIIn cooTHeTeTBY ninero pazsitus. Pacemorpe-
HHC NPHYTH 11000H0TO TEOXHMHYCCKOTO pasimans B (opMUpoBaAHEK
ROHTHHEeHTAJDLHOI W OKeammueckoil KOpPEI, OIPEmeIseMiX pAIOM TJI0-
0aapnplX QAaKTOPOB DPA3BUTUA Hanlell MJIaHeThl, BRIXOINT 3a PaMEIL Ha-
croatieit paborst. Ouiako Bo BCEX HOCTPOCHUAX CIHeIVET YUWlITnBaTh
darrtop Bpemenu. ¥ O0e)MITEIBHLIE JIOKA3ATCILCTBA HAJHMTIIA MATePUKO-
Boro jpndra, Hoayuennse B MOCHeee BpeMs B pesyibrate Tay00KO-
BOJIHOTO OypeHist oreannieckoro Jiua B Araantmieckom 11 TiuxoM okea-
HAX, BACAY/RIBAIOT ¢ HTOI TOYRM 3peHis cepbeamoro nnuManmns. OTve-
TUM, YT¢ HeoOpaTUMBIC TPONECCH MePecTPORI KaTHoH-KIea0 po/iioro
Kapraca Hapymiux oforouer 3eMIm B HANPABICHITI JOCTIGRCHIA Mak-
CHMAIBHOTO TEPMOINHAMITECKOTO PABHOBECHA LLPOJ0JEAIOTCS  Hempe-
PRIBHO I B HACTOAUCC BCMA.
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P'umotesa,  obmaciusiowas  ugdepemuamm  pepxiny  ofogoTer
HAMICH TaaHeTsl 1 GopyMupoBanite 3eMHOIT KOPLL  T1CPCPaCiPe; e/ IenneM
XHMHYCCKUX  DJICMCHTOB B CPABHTALMOITIOM TOgO¢  3eM, N03BoJsier
paceMaTpUBaTh cTeleun mogo0noil  wddepenimammt  Kax  GyHRIom
CPABUTAIIMONIONO 1OAH  IUHIIeTHL 1 BPeMeIl OBOJIONIIL e¢ BeujecTsa.
Hpnserenue aroro mpumiiiia K aHaIm3y BOYTPEHHETO CTpoenis Ipy-
THX IJaieT TARKEe MOGKCT 0RasaThed OIOA0TBOPHLIM. (0 OToil TOUKL 3pe-
HIAL TOHATIO, B MaCTiiOCTH, OTCVTCTBIE clammeckoii kopu Ha JlyHe
I OTHOCUTENBHO caadas crettenh Jugidepernaiimm ce pietiteil ofoI04Kn
WO CpaBHenno ¢ Jemoael.

B epere pacemMaTpuBaeMoil THIOTEZBl TOJIYYAIOT oOBiACHCHTIe (DAKTLL
TMaROICHNs ks, Titana, Goedopa I psjia peKIX DJACMCITOD B Hau-
Joaee TAYOMIILIX HPOAYRTAN BRIOZABICHIA VILTPAOCHOBINY 1 0CHOR-
HEIX MArM — KIMOCDAMTUX If HIETOUREIX 0a3a b T0MIaN, & TaKine RepoaTiiue
sABAaer «Oasu(uEAINY 1 ¢IeRAIIIATIID METaMopQIUecKIX 1L 0THoeI-
TEABHO KHCHLIX MarMatuueckux nopo/ [12], momataionus » pesvisTate
TexX ML THLIX TCOJA0DHYECKAX MPOLeccoB B LAVOMILILIC yaeT JduTocheprt
1 B BePXHIOID MalTIIo.

Rueapie marvarnuecnne gopojs autociepti B COOTBCTCTBIINL ¢ HMe-
IOWLUMITCSH TCOXMMMYCCKIUMN JIAHNBIMIT BechMa PE3Ro  PaseIdloTesd Ha
JBe TPYNNL — TPANUTH I TPAHOZMOPUTH. XOMITCCKIIL COCTAB TPAHO-
JUHOPUTOB AHAJOTHYUCH CPEIHeMY COCTABY OCATOTHLIX 11 METAMOpEIITe-
kX nopoa. Oir, BeposTHO, B 3nadnTeasnoil mepe obpasosaub B pe-
BVABTATE TPOICCCOB NX HaJunreneza. C dToll TOURI 3PCHHH HHTEPECHO
OTMETHTL, YTO IJABHBIC JJIEMCNTH PYATOIL Mujepaamsaiiin, THIUdIbe
IS TPYIIL TPAHOAHOPITOB — KBAPICBLIX JUIOPUTOB (Mej(h, Moaulen),
B TO k¢ BpeMs SABJISIOTCH XapaRTePUnMIT dAeMCHTAMI GCH1010T0 TPo-
Hecca, HAKAILTHBAIOUMMUCT B TECUATIO-CAAHNeBLIX ocajinax. KWoenanie
MeTaMOpPUICCHe  1HOPojis — KPUCTALIMICCKIe  caauipl o rueficn —
IO COCTARY BILAUNTEABLHO 00/ee OCIOBHLIC, WM PAIITH, HOITOMY BO3-
MOARTOCTL HAJHHTeHN0To 00paBoBaHUA TpalinTos 0e3 pelaonero yua-
CTUSL MAHTHIIHBIX PACTBOPOR, 0DOPAIIEHIILIX KPOMUTICM, KATHCM 1 PATOM
JTVUHX I PeJRHX DACMONTOR, TPCICTABIACTCS MadopepoaTioil. U pac-
CMATPUBAGMBIX MO3MIIIT ABTOP OT1aeT IPeTHONTeHIE THIOTese HOIRO Po-
BOIO OPOHCXO/RACHISA OpyVICHCHUA, CBARAMIOLO ¢ IHTPY3IUBULIMI Tpi-
HUTAMI, TPAKTYH OTHOCHTEIbLUoE oloTanieiiie TpamnTioro cyheTpara
PATIOM  METaJI0B, HPCHMYIECTBEEHO ROMINTeRCcooOpasoBaTe e, Kar
mpoliece, 0OYCIOBICHHLI JCATETLIOCTLIO  TPANTTOONPA3VIONHY 0~
KOPOBHIX Kagnil-wpesunesnx  pacrsopos., llogobuasn  touka 3pemust,
eCTeCTBEHHD, ¢ MCKJIIOUALT BOZMOMKIOCTI 3aUMCTBOBANIL TeMIT ke
PACTBOPAMIT OTPEJEICHHBLIX METaITOB U3 IOPO;L INGRHITX MacTell seMHol
KOPB, 2 TaKie W3 MEeTayMoPUUeCROX Topo,l, npeodpasyceMpix IiyOnH-
HBIMI PAcTBOPAMIT B Tpotecce GOpPMIOBAIs rPauuTinX paciiapon.
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