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Bitiodoiye Coace TPUANERE WIHODAIBHUX DUAOB. 5CC OHN ABIADPCH
BORIEIN QANNOCHANROPOM NEADYHHX U JONOURO3CHANBIUY DEOUCHTOD
U OUAIBIR BUCPRUM BAPEUCLU CYPYKEYplule UOCZPOGIHEOI CONHGHE~
smen (S5i0,) 8w (AQ) sespsaapos. lisyvenue CRpPYNTYDH LOOLWTOS
Ouno Eoweeo » Tpauasux rogex loausrow /I/ & Teisopou /j2/,
BIOGHG/CTBIN BOCACADBALNA Ouil UPOACESUH: llebeaonul /5/, hper-
POu /4 @ uuoPEME APYrEsL BCCACAODORGIANN. UCROB CEPYEIYPH UGO-
LHR0DL LPOUNTBY COLCADBYRMICH BSNAY CO004 HOAOCIHME, U ROTOPUX
lgnNne CHOGOANLE HONOCROR B LCONNROK, 3BOUNPCIBLO UPCHBGRGHX
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epoliyouds A48 pPas OpOmIACUEUX 0(LCRTOB YHCTUTA COCYaBa, 0Gyc~
HOCTH COHTCOS UEORNTOS GO USBOCTHO cue B BPOLNOY CROIEP,
B NAPEACCRS X POASX BOBGO CTONOTHA NOGHGAOBONNTIN Hapeppa /5,
G/ » poGozenn BNOPHRBECHOL Jupus .mEae /7/e
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# GpUUGHOHEAR B HOPOAHON XO3IMUCYDC [oeld/. 20 BOCHOODBERH, UPO—
BOAMMEC B JOCATROY BOYULO-HCCACAUBOTCABCREX yuYpGajculil noued
CTLBlE, HOUDODMARCH U ROUpAMBEpYIRCH LayuiuE LOBOROU Hu acop=

L p8c 08460 BpoUN NEOHNTH JQJORTULNO BGUGABIYOPCR D UPONEN~
JSBBOCTY ¥ 2000paTOPIcl NPARLURC, D HPONOCCOX PAYOOnOH OYNCTRU
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NPONABORCEBL [OOUNE, D DICNTPOBORYYUSOE TUXHOZ0PNL, B CONBOROY
X00HiICYBU, B PHALC LOPSLUTEYOCREX APONSCCOB U AU LHOPUX Cilg-
1HOABHMK JOd0ue
B0 WHOPEX BOSHUX UpPOUHLBGHHMEX IPOUCCCOX. POEMYHOCSBO UOOABTOD
09peA ApyiuuE RSIONE HUTEANSBTODUS COCTONT B P04, WO (40,040~
pE JLUSOIBOOHY CONOPOLID UOCROANCYBS CTDYRTYPH C BUSHORHOCTHD
I GpLLQEHNe OCY@eCeBish HOUDODISHNNE CIITE3 HAPBAUTINOCRUX CHO=
204, HONOOHCS DJICKIUBHUK A45 ONPOAGAGHEONY 2UNS LPOLCCCUBe
Ipyasc nepeonCHATH TO OPPONHCE 3HOYCLNG, KOTOPOS UPBOGPGIHO 0P
HpUTUC HEPCLNPHYUCHDH ORTUBHOCIH (COAUTOD ¥ NOAYYOHNG UX LD 00
HOBG BUCUBOBHTHBNMX I CONCHTEBHLX BOTOJNIBTODOD RPORUBIG, HI0~
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ANIKIICH BULPOCH O POLY B HOTONNNINGCRUX (POLRCOHX ABBNCOBCHO
@ UPOTOHLOY RECLOPLOCTGM ¥ UPUPOAH NOUTPOD, OTHOTCTHOLEMX 38
QWWU'MM'“°”
MIAH OACOPOIMIOLLO! § KATGINTUNOCKON QULNBLOCTN U PORAX NOpo-
HOE PO HPHCPAILINNCCIOA DENGTLE, 060 XIMINOCKHI COCLED,
HpaEPOAS B BOHUEHTPONNS OGUCHBUX KXITUOUOB U APYPUX JORT0pOD, Oa~
O RURepETYPC G46 OVOHD MO0 HCAUNSCRBOUM AOLHUX O COCRGBG Bpo-
OHOCOACDEOUMX PPYNANPOBOR B (CONNEX. 20 86 Bpeus BOUPOC O
ApUpoAS © NOICHEPO NPOTOLOACHODHUX YGLTPOD ABAAGECH LOHS-
PBibiS B 00NOCTH NCCAGAOBOLUA UUXOLUHE ROTOANTINOGREX DEOEUNA
0 yooarIaN.
lepey uown CTOBUADCH 304090 GOAYYATH CBGACNNA O COCTOMIEA
QETEBHOU DUROPLHOCSY QOOANOD THNO Y B HPOUSCCE JOPUBPOBOLNE
o5 50 BpoUA ACFHAPATON D SORYYUILE JCIONISK. UCHODLOR LOIH PO-
G0 - Uayuneh CUCTAD U PACHONUHONNG HPOTOLCORCPEDAN: PPYIRNPO-
BOI B UOpGX GOORNTOBe U8 pPOUSHNS [UCTODACUEOL S040UN 3 HOGGDE-
BC GOLUBHOPO HGTOAS (il UPUMGUGH WU20A WASDLOPU LAIBUSLGDO po=
LORPUBO QUCTLX CHUCIODy HPUBOANMIX B HOUGH JB00POTOPIY, HUKAZE=
a8 Goabays NOPCHOHTUSLOCEh IPOC METOAS M8 WICHPUJURALME Dad-
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5 HOYOCEBO O0BLORP0S BCCHEG 0BALUS hony Cul BUCPOs yoCASY
Nol @ noayyounse 50 o0 OCHOBO HEOENTH ¢ MOSNBAICHSHMME OGuGH-
Hidiil HOPUOHOW! U ACROLHOLBPUBOLLAR JUPUG LOOIUTG. LHOOD 0UDGH=
0B OUPOAGARICH PO, PO GOABQUBCILU UCCAQQYGUNX (0PN O0BAIGOT
BUCORCH ZOTABYENCCHOL SIPABLOCYHD D POOH ANX EPORHEPS.

ABccopTonia COCLONT U3 TPOX PROD, UOCTORLAIV BBUACLER 1
BHBOAOB. U NOPBUA PAOBC A88H OCLUBLLG (DOJACYBBAGHNA © CTPYRTY)O
JO0ANT0B, POCOULTPONE CUBDOUGLLLC BEPIAAN O DOCUCHOBSHNN OGO~
MY HOTHOHOBD, A0L EPUSUYOCHN 8104N3 UCCACACBOLNA [EUANTOB WO~
P0A08 |=CHORTPOCIONNN, PBCCNOTDORE CYHOCTRYODANE PUROTCAH C N~
SOUUTONGCRER JUURpax B LOOANRaK. 40400 OPUDGONI OCHOBU BETORS
HiP B ocyaoumecn paGosu, B HOLOPUX USYYGAUCD L(OOANTH DU LO=
TOA0H. 50 BROPOl PAOBG OCDERCHN BATOAUINCCKNG BOUPOCH § OPUBOARD=
CHl DuaLds XOpORTCpuCTURS HOCHOAYouHX 00paS.0B. L Ppeehel raose
CUAGDEATCH POSYabRavE HOCICAOBALNS UDOLOCCD AOPUADOTORUN LoD~
gon sumo J mmmamem
e oUcysAciuoy pUsyabTot0b. J46CH HO POCCHORPOLL HOROBALHA
JiPPYIL § HOSSRYA iU B (SOMNPEX. (OCIGASUE UAPEIPS) LOCDRGGH
O0CYRcuM0 BUAPOCE © NPEPOAS UPOROLOIOHODHUX UGHTPOB B U3yYGL~
HUX USOINPOX. JORCH JOPHILUDYORCA OCHOBHMC BUBOAM 0O NOAYWOHILE
POSyIb2aTaM. UCHOBNOS COACHESHNG JUCCOPTONUOIIL0E DPOGOTH NaNORo-
06 B CLATHMAX.
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CacAy@ian o0pasous
Mo/, 042, 0, p 505 44,0

rae Mo = gawmos, n - GPO DENGHTHOCEB, P - HOEBEOS OTHOEO~
mme S0, /A0, q = QUGIO HONGA DOAH. B NDUPOAHNX GOOEUREX
REPHOLOMY OPOUMYQOCc: BUHO SBASIPCH HUNOUHNE U WSJI0YLO3CMEABHLE
SICNOBTL, SOHMLGDQNO CPEBLUTONBLD HANYD YAGEH 00BOUE HPHCTAN~-
am&pm.mmswm
HoMy OOMGRY CO3748eT BOSUOEHOCTH BAOAUTD B EPUCRAILIUYCCEYH po—
HeTRY DeARDICuCABENS, NOPEXO/ENC W MHOPHG JDYIBe ROPHOHU. UCMes
OpOBCKOANT N0 RASCCUYECKUHY DAJSHTHONY UPHBNMRY, OPWNGCH HE Ko~
wmﬂawmmmmsxmmyu—
2HOBUB. Beamuuss ° BapbupyoT B MUPOREX OPEAGAAX, ONPCAGNS
mmummmmbmawmmpmm-
QeCHNe LEOAUTH AGAAPCH KO DOSHNG PHON. D LoOANTEX 2waa A 0LHO-
mesme Si0,/M,0, panso 2, » necumsex wune X ssawesse I  mexegue-
CAl B NPORGNSXE 245 = 340, B 3 yoonnvax 2una J - 02 341 o 640.

lleoanss X # ¥ OPHOCHTCH K CEPYRRYPe TMAG NPUPOZROTO (oma-
3ug. Posungue UGWLY HBUMI CRO3HBAGRCH AUED HO HOUNYOCTBOHHOU
COOPHONGHAN KpeMEUS U GNOMIAUA B DHOMEHTSDHOI HYCHKGe. UCEOBHOM
eEpyseypuod ejusmyed mpssaves vezpaazpu ( S0, ) 8 (MQ), mpa
970M, COPLBCHO HpoBuny lemcsuveiise /I6/, ABE SALNOKECROPOLILEX




€OTPADPO HO HOPYY UMOTH O0HNX GFOMDD HEGHOPOAS, T.0. TEEpaDA~
pu (A00) zommms wepenosazses ¢ vezpasapams (S0, ).
HeHO B nETwiecHTHX repex /17,168/. Cepymeype CunTe?@NGCHOND LBO~
anee Pune (JOmaswes - weonmes 131 (Ma,0A2,0,-28 5i0, qH:0 jguep.
Bue Ouua uccaexoBasa bBpycecapaon @ Uomeldxepon B 1%Ur. /13/.

CHUTeTHYCORNS (OOAWTH PHUNO (ORG3WPA NOCTPoenH U3 KyGLOHTa~
2Apos, OUpascpanaux 24-us verpasgpess (J00.) w (S:/0,). Hewusi
% noces wBezpawnX Fpaved xyoe { 100 , oOpeayDuIX ABeaEEE So-
2UPG BOpENiile O DOPENSAX POCHONUECHH OPOMH KDGUEHA ¥ OUDMBHN,
WWM%MWWDW
8PS MMEOTCH MONAA COJAIUTOBAs NONOCTS (Juaucrp O~7 A), BXOR~
mm:mmmmmww
08 ¢ ABANCTPOH 24 =lyiA. LYOOORTOINPUNCCHNC SRUBULE CUOAUIADR-
¢ memjyy co0oi B TOTPAVAPUYCCHOIl BOOpAULANMN, 00pa3yR KYOUYECc—
KyD pemogsy $mns anmess /20/. lia puc.l Doxasen Jperucns cepys-
Typy Josasua. HaE BUANC U3 PUCYHRS, HOEHI RYGOORTEaAp Coom-
BHCTCR C UYOTHDHUA Apyruui RYGOORPASAPOUD HECTUISLHHEME KUCRO-
U COOPDOTCTBYDIINE NOCTUNIGHHHNY HOCTHROMN HO3UBADECH GOLBBIK
Wm.wdmmampwm-ngwwmm-
HWWWWWW&W
quUx aAmancep o=,

SuoMes?EpHOs HUCIHRE (Defls) (OOAUTOB TUNA JOBS3NPS BRINNG™
02 b coln SnOUCHEH, COOTBOTCTHYLANG DOCHHU GOABUNN BOJOCTEM,
BocTuKaN (Z =U). Jderuo paceuutash, 490 5 JOROSETOBON SmcuCHPED~
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80l suelite myenses 192 mona (AL« Si ) u 388 (°", Napawesp sue-
HGHYAPEOI AYCHKY J0BUCHT 0% COCTABA UGONERO. UGBAN GOubBUOH Ho~
Z06E4 B SEBIGMIOCTS OF N3MEHOLUS NAPANeTPS ANSiKu KomuGaetes B
npeaenax %0=9504 f21/.
B HOKOTOPOL CPCuUGH) HORANGHHLNE. B 0R/CABHUX TOTPAAPEX SOMETHH
Rosefasus B spavesusx pacceossnl (AL, S )=0, ssuenenu yrau
(Si ¢ Al =i~ Si cnnau, Hapyuececsd DEAUBAUCHTHOCTD UOACHGLUA @20~
6os RECAOPOAS B Terpesapex (N0 4 S/ )0,. Avouu mucuopoas B HoCTu~
WiCHHHX HOZBNAX HG JoEaT B OANOHL NIOCHOCTU; CHUUOPDHS HECTUWIeR-
HOPO RUCHOPOAHOPO HOABIS NOLUBACTCH 02 C, A0 Cge [pouyseposas
eouH KUCNOPOAS B 2GTDABAPEX, CTAHOLUICH DOSMOENLN JCTBHOBIRD
LOEUe aT0ul RUCAOPOLS BXOAAT B COCTAB TOMC UAN BWHOrO CYRYEIypHO~
PO QHOHOLPA EADKOCEe 18 DHCel.< HPEACTABICHE YOCTH aueuenTap=
HOIl SNGAKH HOOAUTA TUNS JOKB3NTA C UPOHYMOPOBOHUHMI GTOMAME Kuc-
BOPOASe HOK BUAHO 0B DiiCe lec, OOEOBHC Pelpsd PORCAFUHBABEUX HPU3W
00pOSODALE BRONANE Urs BOCYUGIGLNHO ROLBUR (OCLOBOHNA STUX HPHSN)
- guouous O, n Uz} WOCTHUSOLNHO ROUBLS, BXOASLNG B CoZbUYD N0~
a002hy cofcpuat U, B Uy 8 veruHpOXWACHHNG OREO = Uy U Uye Aup-
OHBMI RADRSC CHNTEZINCCRUX NOONHPOB USYYOH JOCTBTOYHO XOPONO.
B oGsope /22/ upupojeny HauGomec NOAHES JBEBNC O NOSOBCHEN BP0~
208 Si ¢ Uy 0 B oorone goouure. IoCHGAYNNG WCCLGAOBANNS, B 00-
HOBUOM, JUEH YTOYHADD U JOTBANSHPYNS CLPYRLYPY /23428/e
Uepugevesbiud sepmg verpoagpa (AL0,) womer neunencupoBazs-
Cf HO P0abRD OCMCHLMMY ROSUOLOM, HO B NPOTOHGUU. lipu 9208 00pe=-
ayorcd 16K LOAUBACWOA BOAOPUANEs (JeRSTUOLUpOBaHLEn) (0puUA ueo-
1U98. BOAOPUAHYD (opuy O0UYLO DOAYYAHDT OPOROANBEHENCH SuMOHBEBOI
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Jopums ip 300=400°C /13,25/e (GpBSOBEBANGCH NpE STON
ApOTOoLE BIBUNGACHCEIYHE € HUCLOPOAOU, 0GpBIYA

Ppyilllie ({OU0LAGE BGPOMIHO C TOURH JPOLNA BNCHIPOCTET
BIOHUUZCHCTEEG, WO UPOTOLH NOXOANAYNECH LG GYOMAX WU
gansy S =0=il f25,26/,. iips oeou | mw"”)% :
lewmm‘ms‘ .
dvou Nl , sepas CBRS MWL KUCHODOADM, CHESAES

500 WBAO ¢ & 4 3. Posyansesr 9POr0 m'"m
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07 N\og ot

{CCAGAYS CTPOCING BOAODOALOI (UM CURTOTINCCROPO (0BS3uTE, (i=
cop © [oumcn /25/ sonang Y20 0pogece o0posoDOnBs ROROCHON CTPYH-
¢ypu 56 DPEBOGHS B HOSBU~GN0C SUGYUTCABLLE HIUCLOLINH BPHCLEA=
amconod paseemr®),

Apvopu no ocuosasus amss  Si(M)-O, cosselt, & 2omse us aso-
4538 JNEBTPOCIELINCCKAX BIBUUOACUCTIERA LOJOPGNE, 920 UpOTOHY
BISNUOACUHCTIYRE TOABSO © ABYNS TUNCHI OTONOD KUGHOPOAB: Uy U Upe
lipigon, GOIBOOR YOCTH DOJDPOAOB BIVUUOASHOTDYOT C BRONOUE Ug,
HOLBIEGR = ¢ RICAOpUACME Uy Je5/« Uppano, apeops petesu /31/,
EBAN3NDYA ABLEUC POUTPSUOCTPYREYDHONC BHGAN3S U LI uCCiexOBe~
BiSl ODUXOAGE © BUBOAY, 4SO DOSHORES AOEOANSOLUA GFOHOB BOAODOAD
BO DOGX YOTUPCX TMIGX OPONOD RUCAODOAS KGpPHACS.
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mm!m'\/c‘x Nod ) ypoannoore coseasa cepymeyp-
mmummmwmcmn—
BOPRLOCYHID HPUCTOLIOB, TOR U € AGHOKLAM: PONERE [ 2432433/, B
UOOMIIPaX ¢ MUOPOSApRALLNL O0UCLLEUS HOTBOLANY QUONC CRPYHTYpULX
PIAPORCHIBLLX PPy A0CRAUOWHO BGAURD /324353/.

UpGE HDICTALIUINOCHNR QLBMOCILIEIBI0N, 00PASOBOLILK KyGU=
0nTAYJPONN, 0CO00C UUCTO JONBMOUE COJDANTH, CTPYUTYPS ROTOPHX
Ollle OUPGAGIGES (OAUEPOU /34/. U OGNS 07 DPOCCUORPOLILX WO~
J890B THOO JUEDSILE, D HOPOPUX RYCOOKTOOADH CBA3MEHH YEPOS WOCTI=
WISHHHO BUCADPOAHLG MOCTHNH, B COJAINES OBN COGAULADECSH HGIOC=
POACEBOLND YORHPURUACHIEE SUCHODOANNE HOABIOUN. L 290N CNYWaC
EYOOURTEaAPY LONBOCTED SONCLISHY NPOCIPAICEIC U B CULOMNDS Bew
ADYyPERX [0A0CREH, HPOMC BAMIX DOADCTOH BEyYpn couux Kydoonsas~
pOB (CleDNCele3)y ROPOPHC USCSO HANBONE COAXINTOSIMNN HOIOCRE-
Norg (AL, Sig 05 )(Lyw

o OCHOBE ZAOPCOABANTO, NYPoN APOUEDALNA OU0 B KOAOWHDI
CpGAG, Jun DoayucH PagPOCOAOaIR C XHUUNCC I COCRABON Defle
Nowy (48 Si 0, ) OH nH 0 /354, liocaenymsee ovmsense qenous apuno-
A3I0 % 00PEIBONND COAGINTS © Befle coczans No (AL, Si.0,)nH,0
so20pull Gun sossen Hjononus noonueon i J13,36/. B patowc /37/
GeCHUR A GpUBojch D LOSBGEICH CORAUN-PUAPOTE, RULOPOC U B
OyAcs BpUBGUATD B BOCICAYHBION B3I0RSLLB.

HOROZ0W HeULPOLOPDAgED B pPO0ORe 3./ GO HOKI3BEO, YRV

E’ LOONUTE O0LIBOYICICH JOTBLCRIMN
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0ApaNeTpE ANelKy PUAPOCOAGINTE NPARTUYOCHN TORUG 26, U0 U B
ZAOPOOAAIETE. (AHAKD JASIORNO U3 CEPYseypu Kpyusere moma (0 g
sguenenne aro uemboms wenes (OH)™ upuBoAme & BuCBOGORAGBND SuO~
QUIWIBED. O 00HOUD, KOPODUI SBNOAHACPCH HMOJCRYNAME BOgH. lpegeib=
HOC YBCHO HMOUORYA BOAH DABBO DECRN HO 8. /39/. [ocHoubiy avoMu
Nos NepeRpLUBGIDT HOWOOROO BUPORHG HOCTUNAICHHUC HOABUA CRPYHEYDH,
8 B YOTBOPHHG KONBUS NO=80 HX CAMEEON LAIOPO DASMCPE WONGKYIH
HE HOFY? LDOHUKHYTB, PHAPOCOASANT TEPRET BOAY AMID NpU TouNepa~
zype sume 400°C, upuvesw 00peznoe NOPAOWAENC BOZH HE NPONGXOAME
/40f. Toapso An8 CORBAUP-PUADOTE, WY NOAYUCHUN ROSOPOPO Bl
5ocECH woTBepEen 9acTh Wonon Mo 1, GLO4OBOTGNBNO, ORRDUBEETCH
YoThep28s YOOTS HOCTUNACHUNX OEOL, OpPOLOCOU JO= U pOrmjpasouau
CTEnOBATON OCINBUNE AAS GEOAUTOB /36/. lie UeHOG DEBHO OPVETNTH
TOENC, PO HOEH BATDHUA B COABANP-PUAPERO HE PACNOZOBERH B NpoOe~
HAX MeCTHNIOHEMX RNCIODUABNX OEOB, 9 CuGUenH B [ouepy Rydooxzo~
aApuycoRux noaogwed J4l/. o pousum /36/, 10 BARLYD GOBOCED B
COABNUP=PUAPETE NPUXOANPCH & HMOACKYIH BOZi.

§ L2

iiyceoty B Raprace HOOANTOB 3GNOAHAIRCH BOZOHU B cauON HPO~
gecce 00pasoBanus HX R UCTAANUNSCHOA peuceRH. D 38BUCHMOCTN 0F
00HoNG NYCROT BOAS B UOONWYSX BOXOANTCA WAN B BUAC OTACABHNX MO=
Jdexys ¢ OUPG/AGAOHILM NOJOSCHUSN B HOJOCTH, AU 8O B DUJO 8CCO~
C DOUQTOUNNMI STONOME UAN ODUCHHLME RAPUOHAMU. DOje U3 HeOANTOD
HBC8.
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