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| Hag 4acTh paccuaTpuBaeMix TeppuTopuil B HexaBHEM npcumm.u
*.-apeHo# JIeIHUKOBOR JeATeHHOCTH, onpenemnmeit BO MHOTOM oszo—-
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Owna

MOYHHH XapaKTep' M cnoaodpaam Mopqmtorm 4eTBePTUYHHX oTzo- "
- '®enuit, Gobmoe Romecr:ao osep, CIVIaXeHHHe - GOpMH peme@a,-
3AMOMHEHNE DEYHHX - JOJIMH prunood.nomaqm Ma'repnamm ¢ mEpo-

KM paann'mem 'I'aJIHROB. ‘Bee aTO BMBL‘TG B3ATOE OIIDB.I{BMBT MOJIO=— . '

;mocTh IIOYBEHHOI'0  IOKPOBa U conemeHHOI'o o6JmMxa * Janmmadros,

" cJadoe pasBATHE IlpO,IWKTOB JUIMK‘IBCKOI‘O BHBeTpHBaI-ﬂ!H, jird SaTOD— ;
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CTpaHeHHe npommn Maxa}mqecaoro BHBETDUBAHMA, -

paccegHug. = -, y :
‘Hecmorpst Ha TO, qTo XEMIYECKHe npoueccu BHBeTpiIBEIHH.H .BH-

- PAxeHH HauMeHee YeTKO, MX BHAYEHHe MDA T'eOXMMUYECKIUX IOUCKAX

OKA3HBAeTCH pemamm. TR KAK TOJNBKO' GHOXEMAUECKHE npou.eccu

NPUBOIAT K odpaaonam TOHKOR (rmncwoﬁ) dpaKiyu MPONYKTOB

BHBBTDKB&HEK, TICIIOJEBE.,YGMOQ IV TTOUCKOB. . PSO‘IBTH I[OKSBB.TIH.. '4TO

"B HOpHJE:CROM p&ﬁose. 'HanpuMmep,: BEJIAYMHE conpemeunoro xmmmec—_'

KOTO: BHBETPHBAHUA TPAIIOB NOCTHTAeT: 151/ (rox- mz), Te8e; He

YCTYNBeT H3BECTHHM 3HAYEHHAM MEXSHNYECKOTO BHBETDHBAHMA  IUA
- aToft’ TepPHTOPHH. Kpome TOTO, MEXaHHYECKHE ODEOJNH, HAXOWICh B

.lzeﬂ're.:mnou cJao8, HOGTOKBHO NPOMHBARTCA HaJMEP3JIOTHHMA | BO,ILBMH
T H. nomaepramca nepxomecxouy BHMODEXMBAHHD, npnnonmuew,

. 9ACTHOCTH, K @opmponanm mmeron coueft, Iloa'romy xapam'ap'
MeXaHEYeCKOro opeoxa’ no MBpe ero nepememem BHOJE

K Pe3yIBTATOB FeOXHMAYECKUX IOMCKOB., '
' Bamo YUYHTHBATE, ¥ Hanpamre}mocrb xmuecaoro BHBeTpBBaHHH
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HIfYecKiMI BewecTBaMu, M 9T0 NDHBOIMT K JopMIpoBaHm) xnc.uoﬁ Rt

'c.uadomtcnoﬁ cpeJm, B ycnosna:x Roropoii @opmnp:mrcs KaOJIIHHAT

. 8 m,qpoc:m.ua 1o Mepe IBHXCHNA . BOIM BHE3 TIO CKJIOHY - B Heft mo~

" BHUAETCA CONepXAHNe MEHE PBJTHHEX coueit, yxa.mmae'rca X . e~ '

JID‘IHOCTI:, a cocTas. IIpCJIE{KTOB BHBETDUBaHAA OTEHOBHTOﬂ ‘MOHT—

. mopmomosm. Bee 370 CKA3uBaeTCA HA MUTDALMOHHOM cnocoﬁ—
HocTH pynoodpaamm SJIEMEHTOB 7 XapaKTepe. Opeo/oB pacces-

HuA. Ilocnemine HocAT tiamo nupaxemmﬁ 30HaJTE Hedk Xapaxrep,
npoa:mmmnﬁca KaKk B COCTaBe . IPOAYKTOB BHBETDUBAHUA, TAK X

ZI0OGMEH IPUBOJAT K. BaCTOMHOMY pexuMy, 8aTOPHOBAHHOCTE, (op~ °
f.mponamm rieeBoli reoxumiueckot oGcTaHOBRM CO “BCeME BHTEKA—~ .
UM OTChJIA ocoda}mocmr.m xmamecxoro mawpmam. METDaIIH

' XHMK‘{SOK!D( BJIBMGHTOB-

Hpomopamnaﬂne .IIEHTEJIBHOI‘O OJIOH. .I?I BOOXOMIJ.BR MI(I‘D&IJ.HH BO—

IH B 3uMHW NepHoy, PUBOAXT K OGPasOBAHMD B MpENeJaX —pymHEX
MeCTODORIeHNIl BHIBETOB JIeTKOPaCTBOPUMEX coueit, KOTOpHE, pac—
__TBOpHHCL B BOLE B TEYeHUe TEILIOro Iepuoja, CoocoeTByRT Jop-

MUPOBAHMD MPOTSAXEHHHX BOIHHX MOTOKOB paccemma AHAMOTHIHHM
00pasoM XHMUYECKHE DJIEMEHTH KOHUEHTPUPYOTCH B HANemfaX, MpE-

‘CBoeodpasme Bcex nponeccoa nepnrmamoro THNA . JHTO-

reHesa TpeOyeT OCOOHX TIPHEMOB NPOBEJEHMA MOMCKOB H umepnpe- %
. TaIyH nomaer.mx pe:ay:rwaroa. Omuaxo aTu ocodelmoc'rn MeTO[H~
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DOBaHH, TaK KaK He.nocrraroimo u3yueHH QOpMH K XapakTep IposBIe-

. . YDOUEHHHX K 30HaM’ TAIMKOB. 3TOT (aKT TaKxe MOXET GHTH MCIOJB- -
. 30BaH npy IOMCKaX MecTopoxueHuft, He BHXOJLAUMX HA JHOBHYD IO~
BEPXHOCTD. Haxowren, MHOIEEe DYXHHE BJEMEHTH . KOHLEHT PUPYRTCA B .
ot __Bo,uax /036D M O3EPHHX ' OCamKaX., _anpa. cxanonaremo. ABJIANTCA

- CBOEOCPAsSHHM MHIEKATODPOM Memmremecm ocodeaaoc'reﬁ ncaﬁ.
) Bo;:occopnoﬁ ‘TeppUTOpHIL.

HUA ODEOJIOB B DasiIfuHHX MEp3NOTHHX yenopmsax, HoaTouy Tpecympr- -

cA CIIBI.MBJ[BHHB HaY'-IHHe HCGJIBJ.IDBBWH B B’I‘OM HBIIP&BJIBHH]I.
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W.__ : ._ S AR i '_ o, Honporamsamnﬁ CJIOH ¥ TaNuKM. YTBepmamse O [BHXGHMH CBA3AH-
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" HAMHOT'O HIX8 Rpmnqecm (m&yc 2-3, 5°) remepewyp, xom,rcaa- : fae

‘DOEX NBUEEHHE CBRASAHHOA BOMH (T, BecKoB (Be.skow ), . 1947;

Eamrm, 1953). B'To ®e: npam: npnomoxomecme ncc:ze.uoza-'_
HEA MOKASHBADT, q‘ro B paspeaax Ha0JpIaeTCs qape.uoxanne cm— :

HO- ¥ MEJIOJIBJJJICT!:DL (uHornma ¢ TyCTOTAaMM) o:u:ozelmﬂ - TpHdeM
pesnne @amra:mma nepexonH- odycnamnsam cTOJIl: Xe peamie u3='

" MeHEeHMA conepxam JbRA B nopo.uax. ~Ipa cmo:mno—mdym .cymecT=
BeHHOM} Bocxomeﬁ MUT'DAIMY BOIH Uepes muoro::ememepaame PO

‘mE B HEX 33 'MHOTHE THO}I‘IBJI&TBH IIPOMOMO ox BHDSBHHB&H}{B no-

GTBHBHHOB maamenne JE:JIHOTOGTH IIO_[JO,I[ B BBpXHBﬁ ‘IEOTE paape~ :

0B i : - e

Mnrpam mmecm 3JIEHEHTOB. oﬁmonaerca B Hacromnea_ S

Bpem Muomm BECEHMA mnepca;:bnwm npmumauz'* ',ummyanaﬁ,_

_ OTHEJIBHHX ‘KOMIOHERTOB B'DaCTBOPAX, BO3JeHCTEIEM ECTECTBEHHO-
TO BNEKTPUYECKOTO NOAA DYAHHX MeCTODOXNeHut B T.K. SHAUMTENH--

HYD pOJIb B HX nepepacnpenenem HeCOMHEHHO, Hrpam' RPHOI'GH-'
HHE IIPOIIBCGH. B ‘IGOTEOCTK, EHJI&BMBEHHE TOpOx * o ItOHTBRT&H

JIeIAHHX XA, KOTOpHE DPacTyT. EBEDX nocrenemm o Mepe mmon-
: NeEmd B CHHI'@HETHYECKOT'O npomepaam pasm, _]'3\ . TOM . 4HAce
4 cmtouonux, owmxe:mﬁ Pasmep TEKEX EWT 1O sep'rma.]m nocm—

raer 40 M.

Pemenxe m:om nonpocon. cmanm © cpopwponanneu ope- '

OJIOB' PACCEAHHA B OGNSCTH BEUHO! MED3JNOTH, 38BHCHT OT TOTrO, .
HaCKOJIBKO npamumuo OnpefieNIeHH. TOHE3UC B OCCTAHOBKA (rymm—

HAA X apuuHes) HAROIIGHUA K npouepaam PpaccMaTpHBaeMHX < OT- . - >
.no:mmﬁ Oymecrsemn nomom B arou mor'y-r OKA3aTH ano.:mn:o.no--

mecma EGG.HIBI(OBSHBH e

12

ymc 550 845 550 84, 0%, 22: 553.3: 5. G 2; _'.';

I‘eommecme ocode:mocmn c‘popnnponam nommx
', - H CONeBHX ‘OPEOIOB’ DY IHHX Mecwopomeunﬁ
heiio < B oo.nacmx Kpnorenesa

£ 'I‘ A I‘onesa - ‘
: Bcecnmnuit Bao!mmi nonmexmacmﬂi mlcmry*r
B l{pnorem{ux J:an.maqn-ax namoe noncnosoa SHB‘IBMG AMeDT
BOJHHE M co:reaua opso.m paccemma r.nydono norpedennmc. pYnm

: Mecropomannﬂ

B_HazMep3JIoTHHX Bo.uax rpya'romro ‘rima B Mopammx oTaoRe- "

: m GOJIHIlaE ‘:lacT]': pymmx SHBMBHTOB—WTOPOB (MBIU':, !.I.EHK,

HAKEN, . KOGaJbT). odpaaye'r HEOpraHIIecKye - mepa;mﬂne KOHIIJIGK—
CHHE . COeNMHEHHA pas.m{qnoro coc'rana. reat g ;
el UGHOBHHMH GopMamu BOAHOH METpaIEH paccuarpmaaeuux p.v.nmm '
a.nemenron. Ment, xoda.rm'ra, CBUHIA ~ B 9TOM TMNE BOJX ABIADICA
rmpaoxcoaomemnue, mnpocmmxame. rmpomapdona'rme B

i C}FJILII)STHHE KOM]IJIBKCHHB COBJIBHEM, 8 Taxkxe IOKa eme CJ!BGO ll3¥—

YEHHHE MBTBJIJIOODI‘&HH‘-IBGKHB KOM!IJIBKGR. MGHBS YCTOﬂ‘IKB}’D CEAI3b
c BO.EHOP&GTBOPEW&M OpI‘BH.H‘-IBGIM coemexmmm B I!O,!{BBHHHX.'
BOZAX . RDHOI‘BHHHX oOnacreit, rax nomsa.un I‘BOIEHK‘[GGKHG IIOCJIO—_'

JIOBaHUA" OPEOJII:HHX ‘BOX Mamo-nmcenem Meercapox,qem ‘B py.uo—
.posiBNeRNui Ha Ko.n.cxom nomroc'rpone B B Kapem. nponmer m{- :

REJIJ':. o !
td

COOTBBTCTBGHHO upeodna.nammm npopuamn Ha?omem 9THX

& pymiux SJIEMBHTOB B GOJIGBHX ODBOJIBX .I(HHHDI‘O Tama uec'ropom:em

pasmamnxca B Ha.I[p_YJH'IHJl MOpBH}ED{ OTJIOEEHH}D[, mmca. pinii;e

. HHUKeJd - GHJIHRBTHHB‘ KOU&JIBTEI -, KEJIE3UCTHE "M ROMEJIERCHO—OPI‘E—
' ‘HMY9ecKue; MemM M- J.UIHKB IIOMEMO nocnemmc T OR.HGHHB, Kapdona'rlme.

cmmmrnue, xe;:esncme. BTOPMMYHBWHG. : : :
B nosepxnoc'rm:rx BOZax, donee odoramemmx. ocodem{o B 3a—
OOJIO‘iEHH‘I:DC 03epHO-JIECHHX U TYH.D;pOBI:D( JaBIuafrax, IYMUHOBHME

" .H fIIYJIBBaTIM'LH I:\'BGJIDTEMK. Bce msamma p}',HHHG QMHSHTH HBX.O—



~ BOIAX CEBEePHHX cd.rracTeﬂ @opmnpymmt xmmpgeckuit cocTaB B YiB-
. . TPAOCHOBHHX M OCHOBHHX IIODOZAX .HA ryérrax mo (1,3 - “I,5 kM-

)

, Cd 02 ;L CeE

IATCA upemmacmermo B mm.e CHIORHHX. meramxoopmmecmx co-"
emuem Ilpm aToM Kak B BO,EH:HJL TaK K. B co.nenw( opeoJiax ToOp—~

g lIﬂHO-—IIO‘IBBIﬂ-IOI’O ropnaonra MEIh . " mem, B OTJIHUHE OT. Roda.m:—' #
Ta, 06pasywr Hamjo.nee npome KOMUJIBHCHHG coemem c :'ymy— v

COBHMA BEMECTBAMHE, _ :
B ryGoKumx Tpemmmo—zmm )3 uo,umepaxo'rm ' IIACTOBIX

H OMIMYaKuIXCA NOBHmeHHOM mnapamsarmeﬁ it ma.no‘mocrm ('? B .
8,5) Ha (oHe KICIHX (pH 4,5-5) nosapmocrm BON, Gonsmas
YacTh DYMEHX SIEMEHTOB METDHDYeT B BUIe ' IKNIPOKAPCOHATHHX M

K2pPGOHATHHX KOMIJIEKCHHX coemmHenuii, B MODCRUX OCAIOYHHX OT- .

JIOKEHHAX M. Ha do.Jmmnx Iy GMHax (3-6 M) dopMupynTCA MeTaLIo-

'HOCHHE pacco.lm. B ROTOpH]l pym!He BJIEMBH'I'H HHREIIU]IIBBDTCH B BU~

e HemdoJse PacTBOPHMHX ra;mnmm Coace] PG CZ ;v ZnCey,

medt ( Cu(HS) Zn(HS)? ,' PB(HS)]). Kax mokasano ompo-

donarme myoom Tpeu:mmo—mm:}mx BOX, chpuaaemmc I'Jnfdomun ;

cKBaxuEaME Ha Koapcxom momyoctpoBe. (leueHrcrasd pymma 30Ha)
B Kapbepamy B mdap.lm'om noponax fAKyTHE, mpomecc @opmnpo-

BaHuA , BOIHHX OPEOJIOB rmrdoxo NOTDEGEHHHX | MECTOPOXIEHHH moe3—
HHX HCKOmaeMHX oxnamnae-r Gonee mnpormﬁ IManasol IyORH, geM . -
'npe,nnonaramch Io CEX TOp, ¥ OmIpejesAeTcH PDa3HOOGPA3HHME, . no— '

Ka' eme 'caacdo ns:fqanmmx @amupauz (nmosumeHHye Temepaz'ypa "

' JlapiIeHWe, IOPHCTOCTD ¥ TPEUHHOBATOCTE BOZOBMEUAMIMX  IOPOX,
ra30HACHIEHHOCTH) , TOBHARNE KOTODHX MO3BOJUT yCOBEPUEHCTBOBATE :
MeTOIMKY. METO pIpe Talmm BHF{BJIHEMHI rwxporeoxnmnqecm B JETO-

" XEMHIECKEX' aHoMaymt, - W

Haaom:emﬁ @a;mrqecm:ﬁ MaTepman mo- Bommu n B'ropntmm

_MToxnmecm opeoiam PYJTHHX - MECTODORIEHM B odnacmx KpHo—

 reHesa YKasHBaeT HA HEOGXOIEMOCTH KOMILIEKCHOIO aHAMM3a M3-33
- recHolt npochchrBeHnoit i reae'rnqecxoﬁ CBABHE - BO nademapme
omocmopo;mei& nonepmoc'moﬁ OLGHKU npnpor,u X ci)OpMElpOBaHKH

I4 -

R6CE*, CsCE” )nmpocy.rmqmmm coeuHe=

'MBHT.

. 'HHA.

}'.UI{ 553 84 092 2I 551 345

_.jOcodemmcrn q)opunposam Mexamecm opeanon ;

._ Py -pBGCBHHPLFI HOJI BJIEEHHBM paamrtmmc npouaccoa :B 30[-19

' KpHOJMTOTeHesa B cman c npomoacra KODEHHHX
ACTOTHNKOB (10 DKCIHEPHMEHTAIBHHM TAHHHM)

" H.B.Xmenesa, J.T.MBouxwma, . '

0.A.Bmiceesa, B5.®. lllesqemco : e i .

Mocxoncxnﬁ rocynapc-rnenm ymmapcm'ar . TR

‘B o6nacrax anomoreaesa B KOTODHX NDEOGIazasT | q:nan-'
YecKoe BHBETDUBAHHE, TnepeHoC BemecTBa IOJe3HOTO . KOMIOHEHTA .
B pAfie CIYyYaeB NPOMCXOIMT B TBEPHOM BHIE, M MOTOKH DacCesHUS
dopMupyTCA MeXaHWYeCKUM. IyTeM. BospelicTBHe omHMX M TeX ‘®me -

- (EBMYECKI: ATEHTOB NMPHUBOIMT K CMEMEHMO BeuecTBa B pasHoil cre-.

TIeH! JeSEHTEI'DMPOBAHHOI'O MO OIHUM B.Tem Xe TPAHCIOPTHHM  Iy-
YueT ocodeHHocTell (OpMEDOBAHUA OPEOJOB  pacCeAHWs - OXHA

3 BaxHellmpx - 38724 IpK NOMCKAX - pocchIell ¥ IMpOIrHO3e HX KOPSH=
'HHX HCTOYHIKOB. B ee pelleEME He3aMeHEMHM CDEICTEOM, .- Hapany

c Hamypnmm nccnenosanmn. Mewcnrxadopaz-opm axcnepn— ;

B Jladopa'ropml axcnap&mearanﬁﬂoﬁ rewop@o:xornn HpOBOJIH.T-

. CAL ONHTH IO M3YYEeHMO MeXxaHusMa gopMupoBaHus poccrmefl u myTei, -
., TDAHCTIOPTa K HEM YacTHI| IIOJIESHOTO KOMIOHEHTa uoxX  AelicTBEEM

PasJMVHEX areHTOB. B CEPUAX ONHTOB MCCAENOBANMCH '~ OTHEJBHHE

. 3BEHBA, €OMHOT'O IIpouecca ';'pancﬁopra YacTHO IO CKJIOHAaM - 'BOJO-

c6OpOB ¥ B DYCJOTHX CHCTeMax. OCHOBHO!l meJeio SBWIOCH . BHAC—
HeHHe oc’odeHHocTaﬁ HaKOILJIeHUA Kosuempam!ﬁ TIOJIEBHOTO  KOMIIO-
HEHTa M YCTAHOBJIEHNE -CBASH ero ¢ KODEHHHM -HCTOYHMKOM Tpume-
HUTEJBHO 'K CMEeleHim qacrm IO CKJIOHAM BOJ0CGOPOB .M JOJMH ns.v—
9aNca MEeXaHusM popMApOBaHUs opeo.uo:a paccenmm MoK . BJDLAHHEM

IeJmBUansHoOTo cmuna nponeccon coanq:)m}cm{n " wpmoodpaaona-
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, v i i - . At it

Yc'rauomeno. trro cuememxa RPYTHHX odxomxon s qacmu Ta—'_
xem MEHEDAJIOB npa .ne:mmnou CMHBG ocmec-rmewca .
.neﬁcranem admnaasnoro afpexra. - .lbmﬂa npoﬁnennoro mn npn
_DTOM CIYXHT. @meﬂ naw,ummormoro cpeaa ' pr‘msmt CKIOHA .
(MaxxaBees, KammmH, . 1969). W Ny T v

Mesxue vacTiiH, B TOM THCJe B TAROIHX mmepa:[on, -.f ' no,:: SE:

neﬂcmmeu cTpyf#uaTHX NOTOKOB cuemam'ca 0O JMHWAM TOKA, X /B
‘Tporecce  MEIpaBIIecKol CODTHDOBKY -TSEEJHE - YACTHLH oTcram
OT JIETKEX, DABHHX HM IO DasMepy. IIpn 'KPYTM3HE CEJIOHOB .- MeHee
6—B° COPTHDPOBKA YaCTHI ‘mxe.uoﬁ @pam. nocmammc u3’ Ropen-

- HHX HCTOYHHMKOB, He IPOHCXOJMT .

: Commmozmue IOTOKH, - o'moxem rcowopux samam - OT-
'.'Hocn're.mbno GoJBiRe Y9acTRE CKJIOHOB, . Kax TIOKA3aJM axcuepmaen- :
TH (Bopom, 1978), oGnaxawr 3HauETeJBHON Tpchnop'rnpymeﬁ :
= cnocodnoamm H MOTYT NepeHOCHTS . BHES ‘IO CKJIOHY He - “TOMBKO
:  MeJyKMe, HO W KDYIHHE. OGJIOMKN, Hepzomecxoe npomepsa}me _n' fol
 orrauBanme,’ cnoﬁc'rnelmoe com@mmonanu IIOTOKaM, - CONpPOBOX~

I8J0CH. BHTAJKIBAKUIM a(}xi:exrom ZJAL JIOBOJEHO KDPYIHHX —HacTH( B

TOM cmnme. @CJIH MOCJOMHAE HE GHIN NOJHOCTED norp,vxenu B vpym;
: Tox BUTHAHAEM rpamamm ome*rpmma vacTHIH Becod B I-2 1
1IpY 38MODBXMBAHME IDYHTa He NOJHEMAJHACS, ocr&aaacsas TpexHeM

" nonoxemm. llpn pasuopamam co:m@:mmmonnom IOTOKA B - .vB-

NAXHEHHHX "HUXHEX TODH3OHTAX YACTHIH TARENHX. mmepanon Tac=
TEHgaTolt cbopun CMemBJIHCH N0 JUIMHO cmzona [ do:mmeﬁ cuopoc'rm,

..qau mapoodpasnua TAROro X6 Beca. = ' g

L Onn-ram YCTAHOBJIGHO," YTO  HA cMemenue od.mﬂ—:on s m,rpymoa

: .dmmoe BIAAHUG OKASHBADT MOWHOCTH CYIVIMHUCTOTO gexJa, - yBe-
JIMYQHAE uemcosalmewoﬂ cocraprmome’k B HeM, YBIaXHEHHOCTD ‘"

' npy'rn:ma CRJIOHA. Ilo.u IeficrBEeM nepnomecmﬁ CMEHH OTTaHBa-
HEA ¥ NPOMEp3amud od.uomm KYpYyMOB nepememamcn He TOJNBKO

' o MajIeHED CKJIOHA, HO ¥ B CTOPOHH, HPY STOM. OHM MOIYT ‘H3Me- o
. 'HATH OPHEHTHPOBKY. 3a CYeT TAKOT'O CMEUWEHHA OGJOMKOB NDH = Ma--

© X YRIOHEX -IPOBCXOIAT. KAK OH “pacno:rsarme rqrpymon. Tpaek-
"mopnn nmam  PYZHHX YaCTHI oGpeTaeT neepoodpaamﬁ pncyﬁou

OTHOCHTEJBHO - pyIHOTO Teia. C Bospac'ra}meu YKJIOHOB: yduc'rpﬂ-. A

| eTCA IBEXOHHO CBEHIOBHX OGJOMKOB, VMETEDYKNEX B ONHTAX. I~

pl ‘: e

LR T T

'.._Hue OBEIJEF{. B npouecca ,u;amem noc.namme OTCTApT. OT PABHHX NO

BECY OGJIOMKOB Kypyma B ADYTOIO ‘DHXJIOTO MaTepHaia dexya. M

. CBUHIIOBHX OGJIOMKOB, HADAXY C'IBEXEHMEM NO NAfEHUD CKJIOHa, Xa-
DPaKTepHO IpocefiaHue MO BEPTHKANBHOMY Daspesy, Tem GoJbiee,deM

MeJibye YaCTHUH X YeM dma OHH' 10 fopme K H30MeTDHIHHM.

B MexXaHEYECKUX HAHOCAX DYCIOBHX TOTOKOB merpnpyafmﬂ
006OMOYHH Ma'repna.n. nocmmmﬁ Cc mxX Bo,uocdopon ‘B pesyJeTare-
CHJIOHOBHX IIDOLIECCOB, 8 TaKxe neiicTeEa moToKa. Pycnosoft morox
coanpyeT nonapmae B HETO OGJIOMKE 1O HX KPYIHOCTE B 38BUCEMOC-

" TH OT CBOEI0 pexmMa H rmpamecm xapamepnc'rm«:. YD'I.'BHOB—_ ;

JEHO, YTO NMOMEePEeYHEK OCERINX OGJNOMKOB HA OIMH-JBA  IODANKA

'doamme YeM COMPAXEHHO 38XOPOHEHHHX ,C HEM 4acTHI TAxeloff dpax-—

« MaxcuMymu HaKOILUIGHWA uacTHI| TaAxenok paxuum, KaK ¥ 06—

- Jiom;on IOpOfH, CMemapTcA MO, JUIKHE MOTOKA TeM Jajsle 'OT MC—

TOYHHKA, Y6M OHM MOJBYe. JUMHa NyTE ¥ 4acTHll ' IIaCTEHIATOR

~ dopvu Gosbie, weM y H30METPUYHKX . HepoBHOCTH IIOTHEKA,  TpE-

TOYHOCTH M IpPyTHE @amopn YCTOKHANT YKA3AHHYD : 38BHCHMOCTE:

'I‘pammomerpuqecm cocTaB Jerxol - fpaxipm: HaHOCOB, IIOMMMO ' BJIK-

AHUA Ha J]‘)[H:HY IIYTI! TARSJHX 4YaCTHI, OII_DBJIBJIF[GT .8 pacnpe.uana-

HAG IO BePTHKAJBHOMY paapeay a:umsna:mnoit TOJ]:IJIH

§

VIK 550.845 (571.'/-.5-17)' :

Hpmenenne rmporeoxmqecnoro MeTo.ua
IIOHCKOB B CEeBepHHX paﬁonax denpn

. K.C. JIomonocon

HueruryT e OX HMPH CO AH CCCP

v

Hc'chexomm. nposenaﬁme B pasJImIHHX paﬁoua_x_Coée’*rcmm_

- Consza JIpyritX CcTpaHax MHpa, IOKa3HBaWT, YTO THIPOIeCXMMHYEC-— -

Kuit MeTon ABRAETCA NOCTATOYHO a@en'rnmrm_n IIEPOKO MPEMEHABT-

© ‘CA JUIA TIOMCKOB KAK PYNHHX, TaK B HEPYAHNX NOESHHX HCKONASMHX.
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! .'Im, yHacTByeT He ‘I‘OJIBKO B @opmponam. HO n paapymem mec- o

.

Lo EREE . D, A8 ey S
i

Bona, RBK o.lmo n:a Hando::ee uodmlﬂx npnpomm coeme-—

TOpOM&EBﬂ !IOJIBBHIDL EGROE&GMHJL. .

% Ha 'rappn'ropm canepm panonoa Guﬁnpn. r.tce mnpono pac-—
npocmpanenn miomememepame ‘IOPOTH, CYWeCTBYDT CBOHM CHEIH—

q:;macxne yc.nom TOMCKOB’ mecmpax,uem. ‘HoaToMy .. Heodxomm

. Goxee rwdoxne npopado'nm B CHCTEMEe Boj2 - . TOpHHE rropo.n;u - ;
py.mioe Bemecrno. pu MOWHOCTY MHOTOJIETHEMEP3JHX MOpOX B ne- Lo A
. CATKHM K com merpon, KOrZa Boja HaXOIUTCA B _TBEpJIOM coc*ro.q—_' et
 ToHCKaMI 25

HUW, BO3HUKAET HeMaJo . Bonpocon,
uecropomem TAHHEM METONOM:

OEFIBEHH:HX . B

Iluno:mre.}mm OIINT noncsom{x pado'r B ycnommc paamrrm-'

- MHOI‘OJIBTHGMEPS.HHX nopo,t( B OCHOBHOM maee'rcﬁ ‘B I‘Op'HHX paﬁonax'

" IOCTPOSHMEM KapT. Pememue noc'ramanﬂux 3ajia4, Hapamy ¢ Mpu-

i _.vm{"sm.msissa.a:ssi;a.ﬁs

(Cenepo—Bocm}t CGCP), TOrzA Kax GOJBUHE nna'rq:opuennue Teppu-
TODMH TIOKA B’ 2TOM 'OTHOMOHMY MBYYEHH cJIado. T sfdexTEBHOTO

PUMEHEHHS 37eCh rmxporeoxmmqecm TIOXCKOB HBOOXO,H;HMJ:( HOBHE _
3 paapadomn, ruacamuaca HE TOJBKO. COBEPMEHCTBOBAHHA CAMOT'O me-— .,
,TOofia, HO TaKEe uerommn ouoncuomm ' oopado'mn nomaemoﬁ

mcpopuam Ha ocmma MEMEEHOMH ‘rexrmm c anroua'msnponammm

MeHEHHeM ' Jpy IiX: HoBellEX MeTONO0B noucrco:a, dy,u;e'r cnocodcr:so— -
BATH BHARICHUD Mec'ropomeﬂnﬁ TNOJIe3HHX HCKOMAEMHX B ceBepmx
paﬁonax Cndnpn. Far j : -

w I T :-“-'_
£y \OI[HT H_DHHBHBHHH I‘BJIDOI'BOXM‘IBCROI'O METO.ILE

'npn MOKCKAX cym@amm Mec'ropox.uem AR
* B YCIOBEAX sHoronerHet MepaJIoTH (Ha npmaepe
Hopmcnoro paﬂona) '

/

.'_"EEKFBW - g Tl L
., Hopmmckas smemma KTI’.Y 2iy e A

& ZIB 1963-1978 rr. Ha 'reppmropmi pacc.marpnxaemoro

.]EB

s

paiiona

;‘

.'s

H

1

npono.umcb HJIOIJ.[EIIBHG CPBJIHBMEGRITEGHHB )4 ,EGTBJEBHHG I‘WOI'GO-
xmqeczma NONCKHA- ORpHTOI‘O MBI!J'IO—HBI{BJISBOI‘O OPYRBHGHIJ!. Oc~.
+HOBHHE Od‘bGRTH HS}"‘IEHHH - IIOBBPIHOGTHHG " IIO.H,SSMHHG (Hﬂ.![— E_

& nomdeps.lzo'rmie) BOIH, NPHYPOYGHHHE K DASIIMUHHM mmnoro-c'l'pa-_

anpa@mecm KOMILIEKCaM mopox. Beero omodpano 1 npoaua.max—
~'poBaHo 21500 npod BOMH, ¥3 ‘HEX IGKJD Ha cnampmnnﬁ aHaJu3
- cyxoro ocrarka (xa 40 mpoanememoa) u 5200 npod ‘Ha  oOmuit
xmmxmcm{ﬂ aHaym3. daxTHYecKutt. MaTepxan cncrema‘rnanponau Ea
ocHOBe maccn@mam -0, A. Areruna, (I970). ke
Ilo CTeNEHR MHHepaJu3aIMM B pailoHe BGTpB‘ieHH “BOZH no‘rm'
Bcex rpanarmﬂ - OT BeceMa NPECHHX IO Bucommmapa.:maosamx -
* HamGousmm- pacnpocTpaHeHnen nmamcﬂ npecuue BOIH | THOpO- .
RBPGOHSTHOI‘O Kiracca i cnadocoaouoxaame cy.miaamom ‘RIac-
. 8, Or.r:emnuun CKBARMHAMHE BOKDHTH coxeﬂne xnopxmme Ha'rpne—
BHE BOAH ¢ MEHepaiusalmell no 0 r/n. :
gt Cne:cwpa:mnmu 8HAJU30M B BOJAX odnapyxenu' ‘uem., Hmem:,
KOGSJI]’:T, IMHK, THTEH, XpOM, aana.tmﬂ (CBUHeI, uaprauan, u:np-

KoHmi, cwpommﬂ o.:rono, Mmd,uen, _CcypEMma, cepadpo. JHTHA, JaH-
.+ mam, @oc@op, scuxoTo, cxawmi b4 .npyrne mpoaneuea‘ru. Conepxa— ;

214 HX B BOZAX xo.nedmc.q B IMDOKMX Ipenesax or-’ 0 ,uo
100,0 MK/ B dosee. Tak, Hanpmep. coxepxa:me ue.u,n B Bo,uax
nsuamze'rcs{ or 0'mo 20, HEKeJA — OT. c.nenoa o 35 Rodaam'ra -
ot 0 ,n;o 2, cepedpa - or 0 7o Ly xpoma -or 0 no 40 Eanam-_
_or’0 o 5, TATaHa - or "caemos" mo 100, mmmka -: or, 0 xo:.
i (1) MRI'/JI. Ha' yuacTrax - CyJIbQuIHEX Macropoxuennﬂ '3 pyxonpome-%
rmﬁ Tannax, Hopmrsck-lI, Jmanrje, 8yo-Mapuuielifiepokas X APYTEX A,
CONEPRAHEE ‘MeNA B TOBEPXHOCTHHX ¥ noxsemm Bozax BO3pacTaeT
or 50 no 2600, =EkeJs - 53-25000 aoda:m'ra - 3—-140 . XpoMma =
80-2I00, cepedpa - 2—&) IMHKA - 50-4000, 'm'raua - 100-3200 .

" BaEamasA - 10-I60; cnma 30-520 mxr/x.
¢ ' Ipr muepnperam mnporeoxmqecm .zzmmux mrm:mcn' :
napareﬂewmecme accommm a Komecmemme COOTHOmMEHEA
onodpaammt B comcrnymmc M BMEMEHTOB B cpannem G-
rmporeoxmqecm qaouou paitona. I CYJBOUIHHEX MECTOPORNESHUHR. -
. i pyronposBneruit paftora. ycraaomaﬂa OTYOT/MBAA -MOECKOBEA 8C—

' counaxm;: DYIHHX DJIEMEHTOB B BO.IIBX (mem.. uens,' Roda.u'r_. ;









































































