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C;=C+ Mn/6 + Cr/5 + V/5S + Mo/4 + Ni/15 + Cu/13 + P/2 Cogtepxanue Bojgiopoja, cm3/100 r
©

t i@ i ] dzdvw dzdj MBHjtey OdzdW o SHtstctsHPIs @dzdk ¢ dzj t
Olodzdwdzdd MEE EiE@aOW d ddz@ slctsdzddy JddPls o © 1B;tej M d ¢
Bl dzO@ tlsdesdilsj dz' datsj EkZHdzd dzj dad j13J0 d tslsdztsfr

] mMeowLd M {1Isdd3a B &ZO tOLKOBBISOdZO d&dsHdW
f OOz stc©O© Istej " d dzs 5 g Ry @dzd v Of & OR ISt sd3d di3ss [z G d
d Ssdzyj dzlstcOyde [dbHstetHO o MisOdzd



13

Pw=C +45/30 @¢Mn Gr C§/20 Ni0 (Mo+\)/15 5B H 112460 (686 /(40 “U

G HE Si,Mn,Cr,CuNi,Mo,V,Bi € sdzyj delstceOydd 1 dzj d3j delstse o
HiCsdzyj destcOydvw opomstesH O o MmilsOdzd,
Uilssdzh 2O tsBtOL YO, AW

I feweLdemdd sthtghls 0o dzj dz0 § OdestORO L o § Mls o
SlstedyOlsj dz dzr o5 o dzqd W dzd B)IO, W EHIS@BEEH O (tedMizdasS 1

TpewuHbl, ¢pNOKeHBDI, MepsuuHan
CHUKEHUe NNACTUYHOCTH CBeTble NATHA, nopucTocTh MoBepXHOCTHbIE
Npy pacTAXKEHWUN C ManbiMK «pbI6uii raz» MUWKPOSAMKHM
CKOPOCTAMM
KopposunoHHoe
pacTpeckuBaHue

| BopopopgHasa 6onesHb |

MoBepxHOCTHbIE
— nysbipu, B3AYTUA
(6nucrepuHr)

| BogopogHas Koppozua | -

| 3amepneHHoe paspylieHne I

| «Pb16bA yewwyn» |

| BTopu4Has NopuUCToCTb I

- - XpynKocTb B cpese

CHWXeHWe yaapHoiA OBblllEHNE MOJIEKYNAAPHOTO

BA3KOCTM M BAZKOCTH CONpoTUBAEHUA sopopoaa
paspylieHuns Aedopmayun

{ dMzdese | bHBtsHdZ j & H[PWGKL .3 160 fls O dzg

RL tod ke, ylsts MfjClstc dzj Olsdo dzsc s o dzg W
hJeBGhBdis otejHO, dOdshMdBses Stdaj ydesdk §ttHl
ftesyd M. Clts o Oy OjImw o ko j diQud dddd drio mdzists
oL dczdo ¢ 1 fow@bzd d Mmdzdy d dedd ME sSteElfls do tefPa wadd ¢
MteOB OlsT o Odzd j &5 fd fls k@ dems dzls etsdzv OB tsls T

I fsslke jlsfisedd M0 HD deizdigss yids € ©lssd 5B G Is tc 6 #
Ols d3ts iy ) J Jtaifizef dets i d d3" J 9 fnd Midie8R L ec i3g5® B gztizd O dzr (
MisOdzj § &zOo d dz! dzf dzj dodfglej d PBrg Mistse 5 o dzd WhdAP] it
SBEOBBIS ] d&O0 ©GHoEZsksOEE] ¢0) ( MIBeRPyElds J5 ©
fsHdzy ¥ dls Mmtsddzi ded ©



14

s OB ANjPOde Jieso Oded ] dMlstsydzed S s o tsHBBHIO ftod €

- [ dgj dedd MY 4 yd ©dzd f
Ripssyded ¢ d YL &) 5753 7T 576 [aey | %
] 200 Od&smMW jt' qtod o2 |3 |2|1]2|25 208 |3475
| k2O dg § W jtewetsmydd3[1[1[2[3]1| 18 | .
] ZOCOGL sBB®LOL s hg 1| 2 |3|3]| 1|25 208 !

]l Z0 0 oatLHEZRO dBsyils s OHOIs! o 34 IsOdziz d
o 2O yoOdzj tdzO f sfOHOjIs & dBOLjtedOd , O LOjdi M
COyYd Mise j dedetsds EZteso dzj fpowy ! BiYHE lhttelsdtoso
ftoddifiids o s Ols! o fMi eHO.

4 J G tsSH dgw fdzts ) d dzts iy HJ dzd dzd J fMis Odzj 2 z0 y!
O BHBeBH dz' B HyWiSlsOds (yoh j Ctso steW Is ts
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v OB dzd2jO@tsh jtoy Odzed] cOLtso o W jtktesmiedkOo Or d dzj ¢ (

6 zOe ddzd d3j ks Oczcy] [H], ppm | [N], %
A tetetsind dzd yd 2
[Si] F 90 % - 0,0010,005
[Si] F 75% 8-15 0,0010,005
[Si] F 45% 2-10 0,0010,002
[Si]F814% ( H sd3] dzdz" 2) 2-10 0,0010,002
AJtototsh tots 03
[ C]101% 3-12 0,020,05
[CIF1% 3-12 0,030,05
[C] F 4-6% 5-12 0,0040,012
Mmictsd3 Odz¢ ditsls j ted3d uj M - 0,160,25
dddzd € tsn totsd3 2-10 -
Ajlototsdi30t6 @ Odzj
[MN]F758 0 % ( Htsd3] dzdz” 2 20-40 0,050,05
sddzdStslsjteddd yi MSd2 O 2-20 0,01-0,06
AJtoteso OdzOH d 2
[V] F 4055 % 20-40 0,01-0,02
[V] F80 % 30-90 0,01-0,08
l]tosydj HtB OO G d
vt ddzd € sd30Otcc Odzj Yy 30-45 0,020,04
ANJotetslsd s Odz 3050 -
AN tctctsdzd 5B d 2 20-40 -
g d dzd € s € @O 268 % 20-100 0,01-0,03
ANjloctcsosdz! WteOd3 L dzj Clstot 1-4 -
Ajlototsdisdzd B H j dz 5-20 -
pdzs 3ddzd 2  j tco d ydz | 1-2 00,001
1S idzr COlstsHdz 2 f sfpd 2-8 -

uso toj dzj dzdzOv Isjmdzsdzsead yd MS Ov M- jodz3® dzp BBl 2B &
ykzemlse dlIsj dz¢ detsats MY d3is 20 dny ,BOIsJ e d O dzO dzd Is j ~ dats dzts
9BLHERO dL. QlapghYejdedci® &0 dgjasteitgotedzjOh20w mw o ¢ dMmd
L dzj ClstesHizetsolzes fjy', L dzOydlsj dz' dz@f d3 tsBtcOL tsd3 Iz ¢
fwisdzd Mls sR9dfd ¢ & Oy

Il sdz hddzmlse s Motej d3j dede" = OB I, ftsMmeowh j dzdz
gdzr = HJ W jiCdstsho dlsHQjdezd 2, tOMMd3OIstced o O Is d3j -~ Odzed L
9LOdmsMeaw L d fstotsCtso Bz Is O dzdzO. YyOfmsts 1 Ists B L
f sdztsy J dzd 4 Hjd&z dqdzd Mmdid Misdls! Lsdzke e jIsflse j d
tejLEzdz IsOIsjd MdiscishdetstoLdelz ] cteOdzd Y- @BdYHE OC dz
ftosCOlsdzr s HJ W | BB . §s@@dzdw 0] Is, Ylsts oL dzd
HJWJGClstse, W 0O friis(edhpls sty Is j dz¢ mils o By jls ftecdotsHdIs!
BOted yr sy tets MdzdlsC O d L Oty Hjdds ygj dz
Is s 3kz co¢ sBh jj sMdzOB dzj dzd J gz dzd s j sO f s
stec Odzd L di30.
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LOHOMGd &3 o OdOddksdyjmMStsd &jlssHj, Ykt 6L ot
ftesBr, EZftcOodwlis! dzOctjotsds, ftoetsctcOdpgRdEOIsRicO9
OdzOdzd L ©O. 1T HJ dzj dedz’ 2 ol esEfaftdsH] dig dis fif dOa fisvs ) ¢ Quiady L
EHOdjddY fddimi?2 d fjtjkihojlshmv o of Mt tyk
RL&jtejddy thkh jhissdvelshv o Mtstise GEokEdd M dj

[dOfOLEde L Bjtew jd& 7 Cdyj delsteOyd?2 dz0 &OMM
® HJdOMRj stcj RO 4DIABAp)p:m, 0 ,40tdjlH j dz B dzOtelzy j dad W : 0
OdzOdzd ¥ Of dz@azdzj dgd W ddzd cestew yj?2 + SMsteOCydd 250
OdRzOdzd L © 12 Q100. f)jlCeHdgHs s s9tEd IS8 tO@ROLdL & tshkzh j
destc BOIsd o dzts?2 HIS T bk agj dgladusdtsgh d € O o' f tsdzdzj degdw d L 3.
BN dB3d &dded BOdz! dz" B3 Efmdzsedw dd wedwe Isfw fdzj H I
ydmlskze BjL Yo jlse B Odztshmisd uf &y jodqgzsdls’' tsBt
B IsOdzdzste j ¥ 2h dr MIsOdzeS O, dz2Of ddz dzd S tsd3 ( dzOH W d dzj
OdzOdzd L d o QY[IBE G S} twdOLdL cslstso dzj dzdd BB OL ytse dzj H
70Au. [ OfniHOdz*s BcOlE jyHsjpdzy dzd W  d30 fg fipten) ©ZD s dgds1O EHOY ts
[jbtesdzsedyj MSdj rOLOCIjtedMmisdSd Ms®dSe jlsmiso zs Is

T
min

{ dMEABES dzj " dzd2 o dH O dzO dzd IE CIOBRB S0 O, BHEAB?

1) {ftejH]ddd] dzts € O dz! dats @y Is G fdd o ¢ tzg tgJ |
9 C dzv YR 2" dzd W @O dzd L ¢ s O Qp' Rzl dzs ¢ 5 MsfMls O O
Mtstslse jsMise dd M 205 {d® utd O MRS B 1+ dzj  Is ts 5 dzdzts
¢Zeis® EVO MA 10 [101], tfdzOh vy dzdzs i { dzj tec tsH d Y j teMhafxsalzdz’
EmCtstews h jds dzOftewy jdedd 25 61 d bsCj §Eyco 5
ftoddsd dzj ded d &3 YJtetsctcOBBRdese 5 SBYIIMY § g dztf B tc ONZjtdedcy
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BOIsjtcdOdzO tBKOL Yytse o toj qilddgi" dadss teaf iz’ f tc d giAg € &
tdfkzdSj 2.40.

) eddzydy Hj2MsadY BISesmSsfO shdss Od oo
fso jtendesmis! ¥ eI jSIO. € dzj € lstiztgdedz 19 s Isdzlzlapy Odgjlstists .
sBi jCO, dJLBB®OYjddj Cthtstset Wostddkjlshw
fso jtendssimisd B jCkO, o Ccw©OddyOr f§dv L] ddw
ksySs2 &0 VYstdkdtlkj dsd L sBtOy j ddsq . zAued fip LA
sBl JSISO jHddsote]j d3gj dedets o tsL dgd S Oj s MteOL 2 dzj MC ts¢
OS2 HjlkjChtte MJEdzOkO o HOdadz 2 Bsdsj dzls o € o
CdCtej sdesy {flospjclOgpdaddd ud MSdi ~OLOSIjtedmisdSd
Is © B d&f6y J

sOBdRBPjstesdzseduyu MSdy rOLOCIsj tod MisgZXeai Nk &O die Mol
1O B3j deso Oded ] R OwOSI] wdmis| AJ dQ dzj dzq
[OMhsOBdz 2 SBLWWdudjdas adHjBJL BB & 2,65 19531
[ JOf OLs5dz dL &) tog ded 2 dzd daj 2 dz' - 201 2L10P
Tejnjd& nofkmCOj BGs2 OsMbd bds2 {1 R(4+0,0)
tcOL i3 tofsion, dzdgddaq@ dL o3 eV j Bsc 5 B '

J)RMMdzj Hso Odzd] L OGtewW L dzj dzdzsisd Mmils Opgzdzw dzths Wy
sBi j Bdzs?2 Htsdzdd3i 4 O diaRO h mld & jiflndf usidd) U dsP Quifz{eQitectsaigS Ol M
[107, 4 tc j H dzOdzdADdY dzd L Bj toj dzd v twOMMssw dzd 2, t©OL &Bj ots
ZOBdzE HOj d3" 7 O dLBB®OYjddd o OdBEddd &GE i
fibesascdud Ml d CPeBISEEME s O { to 2A. fij lxif) o" ddgddar
ftedetstc® ftoj HMIsOoadzj dz dzO tedmbkzdzC 4 2. 48B.

vOB AN P ssdscdyujMSd] ROwLOCkjtwdmisdSd ©flsdyjf

(81 j S H@RL . L [qOfOL| JtjHpfEms O]
FLUOTAR AddeO Hiddd o gig g fsctejh dasls)
10¢ 0,02 061, 2 RD,005
20° 0,01 060, 6 KD,005
50¢ 0,004 060, 24 RD,002
100° 0,002 060, 12 RD,002
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O]
t dMz2AAE T dzj " dzd 2 o dH GBBEZHtS Odedw Hdzw dMmMdzj v
OtsfsduiECd¥mMctsei cae DM | RM,
BitcOMmisteso ™ 2 1 dzj SsigBezizs 9e REV@sMASTO

M{dfejnjdjddj tBhjects HEGBEUERENE sEBLcOSHtsOHs O
Mt Hdzj e pMEHaBY UMBSMIsOs O d3j Is OdzdzO4 B figldn d dsfgafias ! L fstfe
¢cBrukere Q4 Tasmaf103.] dzj h dzd?2 odH ftoedBtstcO Htcj HMIsOo dzj dz

lteddzyd Hy2Mlse dw M jC sz stc® tMhmdese Odz
My jSlstcOdz desets OdzgOdzdL © M o 5L B 2103 dzdrjmif tofiste tsE2"
otsLBEYHjddY MfjSktcO® ftoj HAdZOL dzOyYjdz HdzvW o tsLBEYEF
BIYHE BBOLYsd3 d 1 dzj SstesHBd3. dff J ¢ IstecOdxz ddh @ m leE
dimmdzj HEZj B2 HtesB " . gl jCstctsdzj stc MM s dzlyf cPo dzy
CsRRf ' s Isjtosdg, ftodzdrtotBZOstcO® dd OoltsdOIsdL J[EiSs Od
[ibtesasedui Mcdi =~ Ot alddnMaldshipisddtscds SHtfligRCIR™s Badgpals tc C
ftoej HMIsOo dzj d28 o IsOB dzd Yy

v OB Az 8jid jstesdsedui Mt dj ~ 06 i didszicd Bffigd Iste

Q4 Tasmar{103
dOfOLtsdz (ltojHjd HBfEMCO] &3c?2 OB Mitodz sdzs? 5G|
BOMMtse 52 C Si Mn S P
0,002é0, - - - ND,002 ND,002
0,0056é0 NO, 00 NO, 00 - - -
0,01160 NO, 00 NO, 00 - NO, 00 NO, 00
0,0216é0 NO, 00 NO, 00 - NO, 00 NO, 00
0,0516é0 NO, 01 NO, 01 NO, 00 NO, 01 NO, 00
0, 1160, NO, 01 NO, 02 NO, 01 NO, 01 NO, 01
0,2160, NO, 02 NO, 03 NO, 02 -
0,51¢é1, NO, 04 NO, 06 NO, 04 -
1,1é2,0 NO, 06 NO, 08 NO, 08 -
2,166, 0 - - NO, 12 -
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 dMEz2ABS T dzj M ded 2 o o Hi3tnsdsCdsizts ¢ 5 ByukgrelQB Taswgg Is ts O

2.3 [jiksHdSd dffidj Hso Odzd 2

I SOoyjfmlej dMEiSHd & HOddzy = B' dzd dMf sdiyL &
shdso dr &3 IsjodsdscduimSdBd §O0LOdk) 0k, =O
rdBdUi MSd2 MeMmlsOs &) sOdkd0 ] @ i 6w ik dadd i i) i
OC e ¢ Ols@RCHsE h Pty fls\OBuzd yOr &Y 9Pd&ZOdzdL O &OB 5 OIs 56 d
dMmf sdz' L s Odg" Mo jHjddVY - ddidudméEtsal iy s edgd v
sOBBORO HE fodds? StdhlsOdddL oydd, O IsOCY |

SlsteOx O h dj dsfpsetjd@Estigs MisOd! dF & 5B (O Questzd. w0 d2.

OBk iPMAzsd dzr j lsjrdsdscdyujmMSd] §O0wO®jlser, df

1 6d M dzj dzdz j H Oded] [ OBGLOLGEA | HOd

Ui B jeOEeO KB sOdkd&zO, n{mdBduyj MSd?2 MtmksO0s dj IsOd
d hd&zOSO &O ofmjn 11sO0fOR|f sfdzyj CtedMsOdkzdzdL Oydd.
[ dzd Is j dz' datsfls ! 90C kBt ZOC SBBWEOL 28 h j 2 fnd3j Mo
HOodzj dzdj ©® ©90CkEddts?2 ¢|f tsdzkzyj dzdats 2 flls © dzd
Bj sOdzdzsh drlsr (o ss d |9 dz¥ yj dedw oi3q . t Ofn & Is tsC
(rel). tOMAtH drzOCWisBiEl BOISj tedOdzses HdW o' f dzOo € (
dzj s dteks h dn, tcOMC d fdzd Is| sfls Ols ts y dzts j HOo dzj dzqd §
ftoslswy jddd ofMjets ASHO |kOBGKOlds2 §j ud.

CdMmMizstesHO® ( s 5, [ al1) d
Jtej kY o' fEMCO fodkzf tsHLE
OGtj OO, 1 6 dgw or
Mddzm tetsdedL Oyd d thH ds jd§dz "ty
[Bi j&&B& d ROLOSIjte SlMtkls
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t OLcOBtSISCO cdftslsjL tBttOLBoOddw HjW,jClstse,
M smMsetse bk tcOodzj dzgdw COyd Miseo sd3 MEBO dpizO &z ny ifizs &zdz
ltetso jJteC O or Hoddzzls™ A cdytslsjlL sfmih j Mise dzv dzO M
Yyofmlsdesmisd, M fteddsjdej dedj d3 toj ctej M sdzdzesea s O dzOd
cOMmMyd stse HOMBzsets -~ OLOS IS 6O B' dzds Mgy tf dzMAR EixeLB3diE"
Statistica

[ dzw tej N jdedw L OHOY Cstetej SIsdteso € Is § = dzt
Isj ed3sHd dzOd3d yd MESes ftesedetsL qteso OdzdwWw ftetsyd Mo
sBteOBBISSd d ©OLddp iz adH sz dads"O dzdeaBmsiad dsdfadsdn
cOMmMyplsteddOL dzd ydzr = ddzlsj 6 &zO Y M s dzgf § &8 © BEXChethistty G tc
ThermoCalg ShyTherMad Terrgf tc j H s O otz dzdglzdzC J 2. 6

- ~ -
P --.\, \/’— \\
’ ’ PR N
Vs AN ’ \ \
1 / \ / \ \
' ' 1 1 ‘ \
: I 1 I 1 1
—— ] \ 1
-\ I
\ o I~ \ )
/’ \ N /
¥ \ \ vy Y
HSC Chemistry\\ 7 )l " N\ g 7/
’
SLo -0 \ SN -
I‘ ~'--.__ll_____,’ Terra
\ / SyTherMa
\ ’
N /

- — -

Thermo-Calc

t dMkzdzi§ OB SBE ftosctcOBRB, dMYftsd L so Odade” 7 Hdzv  d3t
tcOL dzd ydz' » Isj B jteOktcds” = L sdzOR
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Il T ot sdz@o jJ 2

1rdv dnhdg d tgd @ ghts @O dzd , f t5dzlz yJ dzdztizh) dzis o dfO
dmf tsdz' ts tfsle Pgs| M iy d2AB)dzdz € Is tc Bagies @4 Tasman 1 tod § s dts
OdzOdzd L OIsstcO-6 O DE@Aacj vy dzj dgts MsH j ey Oded § €
dmf sdz' L 59 Odzd § &3 O dzO-dzf) 2 O Iiztdids@® dzs B &) €zO R B ts dzy
1l &ZOGBH OteW oL BB desmisw s tOMlstcso SG s L odzj !
cZeisseée EVOYUMAMEGBect RBJCtesMEsf O cLei cae
~nddBdyd MEsets MsMisOa O dzgj By sOdzdzd yj M drm 9©6¢ 2
2.1 dzwis § e d3ts H d dz@® tBd33 H fi) izt W tSto tOedgddH § dad W d3d Is O dzdz©
s Rdasdzise d uj MCdR  d s ot o b O @it

ThermaCalg ShyTherMad Terra

B dJbsutsd3 tjctej Mhdsdzdses MOdmMisd yd M st
ftosctcORBdi3der ~SExe)j H@O- SMati stica ftetse jH]dz
sBtcOBBISSd diBj lsOdzdzO d { 56 tsHY{dS d2lz UzOnjdasocdtl  dgg
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| 208 Odzdw dzdj o Oy dzsflsd z[u dzO@ L OG tev

dzj B IsOdzdzd ud MS i3 o € dz¥ yJ ded W dsc
3.1 RMfdzjHso Odedj BSdMdzdlsj dz' desets o dzdw degd ™ o

b dZ2OdzdL MmMisswddw Isjrdtsdatsedd fttsdL oasHMIse O
9T OSH CBHEGSEE 0O &jsOddrtedyjMSdE ftjHftdwIs
LIl Odzso dzj dats, yYlsts &zO o' SBH CBHAGEEE &jlOddzO o

4 Bj sOdkzdzd uj MS IR o€ dzs yj ded 2 . [H&OCE ©CdMmddls.
h ZOC SEBEEOL % h o HoBdg@ e De G2 | eg) ded j MlsOdzed o Clg2 yj
3,4 ; w©OMMBOleds 08 Isiw ddh' (owsSd ojlsoddd, |

dzd € 9 Oy d tsdzdz" di3d ftesyd MmOk (cOLtsar j d f sHC
fjteWstodtctso Odedfrvj twiisfeC jolibp7v8,4d]. Htc. ) |

I MmeslksjlkMisoadd M {Isd @iy ji dgs Op @ @O L ©C 2O
sftcjHjddls! oddwddj o dzOy desflsd z[u dzO L Octew L dgy
(11). ltejHitsdsyjdd] t OCSHE osddwddd Wweo ddQjils
LIss dzgf btsdz ¢t desdIsgteltsfH @.SHStBH O, dts d Sdmd

1 z0e Cd ftotso tsH d dzdi daOctitgjj wwdo Isy @aRdBBRO § j ud My tc
Isj &3 j e Olsztsr ) tcOBtsYj 3 ftetsMistceOdzmise j sfizh j Ml
CtcOWdlssor 2 dzOGtej 9 Olsj dz' .

[BhOW MojdkO §dz0eSCd orcdzwHdls fdzj H Wy hgd Ist
EfMlsOdzOo dzd 9 O Is dzO® (tsMisOd3j dzls o dzzlstcd CctcOW dlstse
tcOMf sdzOG 08 Isfw dzgO@ tOBBYJ 2 §dzch OHSC ] daj f sfMmtcj HM
fjud Owétdtsd fjy' oCd yosl d dzOyd dzOos Is (HERENE j
Isj tedkitstf Ote" gdzls j ctcdtcso Odgdets?2 o MisjdzgSz tOBtSY) G
hdgrlsT (orttOQoadzdoOdedj L jteC OO dBj IsOzdzO s H Odzdz
OlsdtsmW jter fjyd o hBjlsOdzdz i tsif j tcOyYd tsdzdett@d Qfdrizts M
fsish d bsdiOkjdv. 1t tCtsdyoddd §z0sCd dOCcte]
ddzj olsdets? O dsmW jtoj 4 yd. [ OdzdzOW BjlssHJCO
odzdwdedw CdMdzstesHO otLHEZRO d Ctoj dgdedw™ ¢ oGdedyq,
fsLotsdzw jls §fsdzzydls! L dOyjddwyw MH]jte) OddWw o SHTSE

HnJ BO d odzgjhdzgd?2 odH dZzOBSKOIstdzs?2 B.1uyd v O

RiNMdzj Hiso Odzd j o cdzdw dzgdv o zOEcd O L Octw L dov d
dL R4 dzj dedlyj Andaslsis®e f f § dzOe € d, OS¢ d dL &3 dzj dzedv
fesojHjddjd3 tfrilstse. dv ftededdyjddy +cMmYfjt
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Bj s Odzdzsh gl B dzd dMytsd addz0 tHokzk Odj fispe)
L CBkedzj esHdMlss?2 Ml Odzd .

Tennoswusop 3epkano
bt i i s s it et

Atmocdepa neum
3anonHeHa
aproHom

[o6aBouHbii
maTtepwuan

BAoK oTBepcTUi Tonkatenb

ON1A BU3Yya/IbHOrO
KOHTpONA 3a
naaBKow

OnepaunoHHas
naowaaka

Pabouee
NPOCTPaHCTBO Neyn

lpaduToBbIN Turenb c
HarpesaTenb METaNNOLNXTON

t fleddETunj &3O d odzgjhdzed?2 odH dzZOBBEKOISBGC

l tjLbkzd IsOIsj] OdzOdzdL O1, &z§,1d]j 48CABAAR dO5-106H Otfiada] dew
ey jddj dhfsd Lte0Ol! o COyjMmbej z[u &~ Odzd U]
d Odzt dzddedw M wWOL dzd ydze" d3 MtsH J o) Oded J &3 o d&zOG ( .

mdaidui Med2 MmMtsmMisOes d&OIs ] tcd @Gdetw g ,H | didg ff ts dz'ff ' 5dsG d
s OB d&fly J

v OB BN ®d B yj MS d2 Miyijlcdor G (of s"[ZOS o2 L OCEES:

0f [ sdd LB Z ZOC 50 O L OGBS o ¢
C | Mn | Si S P | CaO] Si0: [ Al20s | [ ) dzts o dzfs 1§4€a0)/(%6SiGr)
003 | 0025| 0,2 | 0,025|0,015| 40 | 40 | 20 1

]l cORLE®D sSHdBBEts + CMf jtod B3] dzels O dMmistsydzd € 53
fMtsH J to O d § tcOL dzts Csdzd yd mMsots o &zOc (. v C B
Isj BB j tOIskzter mMizh €407 Ides®dz@” B3 Hf cdHELOSOYdW
ftesdmMatsHdls o ddzlsj tcodddzj Isj B j cOlskztc HES 762

1 dzj M dzd 2 o dH sdetso dz' = dimf sdz’ L 59 Odedz’ A 9
ftoj HMIsOo dzj dB2.dz0 ted Mz dzs J
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UcxogHbiit Bpuker MpocyweHHasn
wnakoobpasytouleit cmecu LnakooBpasytoujas cmechb wnakoobpasytoulas cmecb B
nocne cylwxm antomnHmresol obonouke

Turenb c metannom u
LUNAKOM nocne NnaBku

Turenb ¢ MeTaNNoWNXTON

A

” \‘5@.
T QN
5B

t dMEzAET dzj " dz2d?2 o dH KBOIjtdOdzss, dMf sdz L s Odads
ftesojHijddw L CMYJjteddzj dalsO

Il Mmeskes jlsmMoadd M §oMmMisOdssts2 L OHOYd BtodS
ftsHe jteedzzls MEh Cj Hted tOL dzd ydzr As tsle jdafptidgdtw O lsiAda(Enj
ttOLHjddls! dO dj MEts&B)Ct bktetsoadzj?2 (tedmbkzdatse

1. RMOoBHAGES &jo0dduyjmMSks Mdijm' ydmls'r o 6
HOdzj j otkzydkr Wostedidtoso Odzd BtedGCils o ftoj MW sted

2. v dMmCdzs yjdzedvw fslsy te! BOMMmr BtodCQdrd ¢
Oz dzgH tseo " j Isd ¢ dzd ;

3. wkhC0O BtedCjlstse ftod Isj iz | tzOls fts@As W 4 Q dzd d
SR dZOYHjddjd3 8 MEhddz dets?2 fjyd o Isjuyjdedjy 20 yo

4., 1 dv sftejH]jdzjdd" dMrtHds?2 &OMMr MmMEkz-s 2 M0
o zOcd, BtdCjl, MmOBEsYItojetcyS0HA1100 Au, o
ftotslswy j ded dd 4e0L edgdhdglzds B j L Hdzd s dz' dese s SR dzOY H j dz

rs d ¢ tsmdzd Isd ted3d yd MG ts2 sBtcOBBISEd COYHT 2
Is ts y dzts fiyls + ® NO, 01 G . Z ZOC stsB o OL Iz 8@ Ihimts dzth)3j fiff to
LdzOydlsj dz' des Isjtew dzO f tesydesfls’ | ftsi sz dzj 5B .
h zOC sz Mmdsd M L OC dz¥ yOls: 9 BBt YSEB2YL dzryd
sflsdidLOoydd +SMfjtedd) dzsO oM dzj 5BrtsSHJ BB dzcg |
fcdzeyjdz@ 65 tcOLO jlsodzj dedets?2 M3 B4, Htcoj HiNlsOo dzj d
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[ftejHjdzdd3 BOMME o kOcd, MBHjtey O j2Mw o h
Isjtedzsd yuj MSz¥ B tcOBLESSIONI10 M EOGdz] dgdj Mo W L Odzdzts 2
ftod bjteRdyj MEts?2 tBtOBbkS jfdcdminwEEMisdc) OfE

Ca(OH), %% %% CaO+ H O -
Al(OH),BH,0 #48% 14 AI(OH), QO 2H,0
2AI(OH),(H,0 #BY% g ALO, 5H,0

ALO,2Si0, 21,0 “U¥241AL0, SIQ) 2 HO

I drdets, ylsts ofj cdHOl' ftod IsjdifjcObkzis] o
MowiLd f {lsdds 4§ tetsC GBELAD) j 1§ tefdic 9 0101,0 00 Alsj dp ts dzy dzO
f sdzdzsfls’ v MEkos?2 fMdimd. ) sfdjHkzshjj §toOds dg
fsolsstodsdlz &OM " jddy &OkjtcdOdkO o &ZOEs2 () ¢ dH

4 tcOo dzj dzd J BOMMmr h zOCsoatsets BtedCjkO f tshdz
L md igdedzls §  ( MBB) EHOBs ERADIIY [ § tcj HMIsOo dzj 8AY 3820 t6d

Ha OKCIICPUMCHT:

37,8 I. we—p- 33 T T. » 18,70
CYMIKa TIpH
1 750 °C \
Hcxonnas Braxnsrii 15 13.07 ¢
CMCECh * 6pI/IKeT ﬁ 110"7 L » 36 L . ﬁcyuﬂ(a i s N
CYyIIKa mpu 1100 °C
150 . 1659  400°C I
cymxa mpu 900 °C > 30’20 L
» 36901
T °C IIpuroroBaeHo a1 Hcrnone3oBaHo B Pacyet ocTaroyHoli Macchl OT HCXOJHOI MacChl BIa:KHOTO Mo, /100 T
? SKCIIEPHMEHTA, L. 3KCIIEPHMEHTE, I. opukera, % ocC
20 0 0 165,9-100/165,9 = 100 48.2
400 36,9 34,5 110,7-100/165,9 = 66,73 22,4
750 18,7 14,5 110,7-(33,7/37.8)-100/165,9 = 59,46 12,9
900 30,2 24,2 110,7-(30,2/36)-100/165,9 = 55,98 7,5
1100 13,07 0 110,7-(33,7/37,8)-(13,07/15)-100/165,9 = 51,79 0

t dMEz3BEG R j BO Mizh ¢d BttdCjlstse
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100 Ocrarounast macca Al,O;, %
X VN —e
= 90 T Ny ImTTmrm——— Octarounas macca SiO,, %
X K
5
0 20 OcTaTouHag Macca IIaka cocTaBa
= I (O CaO: Si0, : Al,O;=40:40:20
5 S (pacuerT 110 JIUT. TaHHBIM
: IR —
S 70 - ™ . OcTtarounas macca CaO, %
¢ o
2 T T Ocrarounas Macca AL, O;, %
<
g 60 - ®
o
50 ~ ¢
40 T T T T T 1
0 200 400 600 800 1000 1200

Temmneparypa cymky, °C
CaO 108 == Al203[108 = = Si02[109 s Al203[11]] mmm Z { #©[108 109 117]
t dMzeAE @ tcOo dzj ded § Mded  § dad O WOHENE O 1B I jj I OM 3 M d
H O dzdzr 168J109111]; 5S¢ d O T8RO RSO + CMYf J ted d3
dd dftefj L Edz' sOIsT ©OfMyjls0O ol syds?

RL o'"hjdLdztsyjddtsets vYwhdts, o yz®mMfi@d ozt J 80O
Bsy s BTr IS ftoddaw IsO tcOo dzts?2  dzlz dz¥ . UtSGHO Hidoy dzt
MemMls©ej BtdCjlkO. dBHjtyOddj o dkzOcd o MtsMmisOo j
HAEz &3 © L OadMmMddisMmisd s Isjtedzd ud MESBE5 sBsOBEHC
fsCOLr 9081l MBHJjyOddd odOcd o BtedCjlsiy f sMmdzd
Mcfteslsdodzj dzgdvw d2O fHteslkswy jddd 20 yoOmse.

CCMmY jtedd3j dzls Odz! dzetsj MtsH j teh OtelLdLj dzchysdats 2 ols jptaadgofiy
fsdzkyj dets HElsjd3 oLojh do OdedWw Bted ¢ jIstso His
sjteddd yi MSts?2 BtOBtSIsCd 3thtcj HMIsOo dzj dz@ dzO tod fylz dzC
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50 - Hcxomnwprii Gpuket

[ A, b, B - Brnara B o0pa3nax mocie BBIIEP;KKH B OCTHIBAIONIEH [IEYH
45 - (H,048.2 %) Ha IpoTsoKeHAH 20 4acoB
40 + CKOpOCTE peruJipaTariyu:
- B cymmisHOU mieun (400 °C): AW = 0,25 % H,0/gac
35 1 - B Hpokaiouxo neun (750, 900 °C): AW = 0,33-0,50 % H,O/qac

30

25 -
A © 1L,0224%)

Bnaroconep:xanue Opukera, %

20 -
15 4 Kommdecreo Braru B
b OpHKeTe mocie
10 - o npokanku 1100 °C 6e3
PacueTHOe comepskaHHE BIAark B (H,0 12,9 %) ° BEVTEpAKH B TIedH
5 - OpukeTe 0 JaHHBM [16, 17, 19]
(H,O 7.5 %) /
0 T T T T T . 1
0 200 400 600 800 1000 1200

Temmeparypa cymiku, °C

{ MEABEST ZOCMEH j 6y Odzedj BEICjikO o L Oodfddsil
CjLE@EBSOE MY jtod & dlsO ( Is sy cep)109d 11t OfLE OO s

RL dBEROGHAGS, Ykt " zOSsesOw fMiim' , f§tshk
MelkSd &O osLHEA] MHjtydlk o Metjd MsmsOsj 2:
Ctstete ] dzd tolz j Is118) HsOdgde'H@Ede ) [Odedd o HT' © BdZdL Sdrn 1t
otsLHEZA]. Clts LdgOyjdedj MmEkh jMmlse jdedes tslsdzd yOJ st
HO9 z [(wkzO Lktotso dzh, 6,418 .1 1% [sj 5 3j dMmlssyded s Ods HC
odkzOcd (1 %) o ®BOIjtedOdzi B j MY j wd o RjdEsipvH O s Isfij v
ftejHftcdwWIisdw tBtOh O sfqw ¢ Ekftotsh jdedets? 3 IssHdC
BOIs j e OdzO tsdzd MagiydeddadQs Isj SOSCHBOMMr o 62O G ta jsds
slsdsj Isdls: |, Ylsts dMmna sHW tafjlL Zzaz' b O Isdzts ) jSdEpfr j tod d3j o
fdedy § dzd§ KBOMM" ~OOSCI) 6HLOEZ]B dizf" 'zl &3¢
kOdf stelsdteso SO h ZOC BB ELOL 28 h di  fMdsj Mj 2 shEh
Bddzd ZdL Oydd SCtdsOCls@tcy 206 d) EHOsE @ OUzis2. 1 5 H
Mdj ' MEheOdY jls M6 histsdc & isdgedjls o @t sdv 4§ OF

R L ofMdets orh jMCOLOdzdzsets Mmdzj Hizj Is, Yylsts z
fsdWisdyr &8 ftejorhjddj Sy jtedd3j delsOdz dz' 7 L dzOY
Md3sj Md dzOH tOMmy  Is ddS?) . ¢ td doiptsts 2ts B(I v difigilvdptdsCiyw f 56 dzts h
ftod dOntsyHijddd z[fa o dicdjtdjlsduyds?2 §jud Mft
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LEMmY § od d3j dals O3R! dz" R

LSy jted d3j dels Ozt dz' A

f o

: : - fdzO0e € d
[ JitOyYf ] Otc O3y Ister 1 5 3 2 5
) l toj dgw 11:00 | 12:05 | 14:10 | 12:45 16:50
L OUOES T ae s &) kOdd 215 | 2184 | 2065 | 1971 | 2174
] jto OW ¥ ] tGJdZdSW 112:45 12:46 15:21 13:50 17:17
[& i zZ o, o dzOy detsf 12,3 11,9 - - ol
tgzéfr]l]’dand ZJuw, odzOydtsfm - - - - 12
Zz[d, o dzOy detsf| - - 10,7 11,5 -
TOCkddty ) GoHBdql] & 2 i i 2
ftod -LOMO| 2 OC L Bdteso Odz
l toj d3w 11:49 | 13:08 | 15:26 | 13:52 17:25
lIssteOw H z[u, o dzOydasfy 3,6 3,7 - 3 -
z{w, ¢l z[uw, odOydisfy - - - - 2,5
z[uw, o dzOydssfl - - 2 - -
I Ugleio}u 1 6] dgw 11:50 | 13:09 | 15:27 | 13:53 | 17:26
1l tod d3j qOldedjjlsj ) HSBOOCts?2 z[u lsHOds 0, 2 ¢.

1 0 thdetse §

fduw M zlw.

s j &Y j tc Olakzitedj2 , 795 0%,

3.3.

H OMBdz' f  Idodeplzdiiaf Ps dzdzd 5 e Oy ls 3O MM
| ZOCEsMtsH j oy Odzed j

z {4,
@i s BOOt jLbEd OIsT

ftesmizh j dadz

v OB &ZHP Ofyjls EOMM:"
Isj B j O ktcOR

9 zOc d,

o dzj Mj dzdzs? o R

tcOMyYJ Ist

SHJ

_ 4000C \ 7500C 900cC t BREOtedzs] € tsd

o dzj j dzadzs?2 o (
f dzO 9 G g %

1 15,91 0,224 = 3,56 i i 3,56 1,65

2 15,610,224 = 3,49 i i 3,49 1,60

3 i i 12,710,075 = 0,95 0,95 0,46

4 310,224 = 0,67 i 11,510,075 = 0,86 1,53 0,78

5 i 14,510,129 = 1,87 i 1,87 0,86

dstcQo dzgd s  sdzlzyj dedz j
o dzOcG d,

(OB &I MO d~n

tc O M3BJ) s dbj jB CHOPCHERE tsjo T (O BLd

9L ¢

odzj j dedets?2  z [ u. [ dzw L stsegts fMisMmilsOo d d3
L dzOygd ded v § sdzlz yg dz O hmdatse |
YdLrduyi MS et tOLHJjdzj dzgdw WOL.
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v OB A4 ® OCU NS dj HOdzdz j dL d3j dzgj dedw BOMM d3j Is O dzez

- f 09 ¢ d | 1| 2 | 3 | 4 | 5
rs f dz0e € (d
[OMMO A J dzd b@ s, @ L5 215 | 218,4 | 206,5] 197,1| 217,4
[ OMMO Issdgde”, m 795| 82,4 | 85 |[8845| 809
4z 3BOtcdzOW BOMMO " ez Cuts9.| 159 | 156 | 12,7 | 145 | 145
[ OMMO Odzt dsd dzd j aus ke .5B O 0 04 | 04 [ 04

) smdzj 4§ &Oo ¢ d

[OMMO Ml Odz dglsC Haqldzd | 214,1] *159,9] 208,1| 198 | 219,04

f oMo ded" d ftdcdyfieni
NO2 s § f BHS.QsdD ol 0| | | 986 | 103919515

[OMMO § ZOMsdS So e W02 &O| BOMMO % 02 &zO 2, 7 d
oL jhdoOdzdw Isd ¢ slg¥ wzodo fsHS ZOH S 82 O,

[ OMMO, o da MJ EOY ME " ZOS Bo ' BJ HE
MH2O( ks d o s iTef Mot deceeyCidl i Ms g ¢ Jrdh . H B, Kls .
T (M. WP + sdcjd | MffsEiL e s 0o

1§ &2d Wdetp®@s M g snef tedod dadzj dadzO ™
BOMmM s lsOddz®, h&oco 4 k >0 | T | L2 [ 18119

1 J dzd U §202@, e 0B dzd yO 3| 356 | 3,49 | 0,95 | 1,563 | 1,87

qddi3) youafig f &' ) o5j SOkksd d " &OCsd B' &z ©O LB
MECsets MoHjty OddY oBHBEEHO o djlsOddj d 4

tc
)
L Isdedzv, ybts ftedojdzs ¢ OoOtd?2destsdZdz ftcdo Otclz

]
)
q

t Offud s &BOMM" o dOed, fYtedh juhji2 M z[ s, B' &
Il Ow jlshw o oHj RaOweldd.ds, Rulst O @dd j,
BjlsHJIC Od KO, BOEMj dedzs? fts " OC o2  fdsj f
ftoj Hif sylsdle dar'j dgth)) 3jIstsHdS O, hdss OddzOY ko, fda
e fBBYIMMI bjtddyjMSs?2 SBtOBSISSd (fkhCd) .
L gj dzj ded j BOMMT ofjet OdhO®ks v &OljtedOdss ,
f 51 ISHSuEBl  rondOuudScotzj MCBd C5 LOs™ " jdzde | § 5C OL Ols

) shdzj o Ptedlaj d dese s Bt Hj dzj dM® 2@ e nydzdyisdeOn
BT s LOMMBEE | ds ¢ OC 1t MSOL Odeisfy! zO ftetslsj €

10 tdBBddjc] HMsOo dzj 20 Isd§ d udzO™ Isj tedssc 6O dsd
LMY jtedij dzZsO (dz0 ftddsitej § @eCd -~ 1) .
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Konebanns 3epkana
MeTala mpu
pacITIaBICHHH ITHXTHI

1600.0 - \ Bekunanue
METaJlIa MpH
OCTBIBAHHH

1500.0 f_,—""""' (S (nmxe 1400 °C)

1400.0 4 \M

1700.0 -

1300.0 4

Konebanus 3epkana

1200.0 - McTaja IMpH oTAade
MepBoi 1 BTOPOIt

LIJTAKOBOI 100aBOK

Temneparypa nosepxunoctu Turis, °C

1100.0 1

]000.0 T T T T T
500 550 600 650 700 750 800 850

BpEMﬂ ¢ Ha4alla CbeMKH Ha KaMepy TCIIOBH30pa, CEK

{ g8 6i v j B j OO L jwC OO &jlsOdkd&O (& HOddsy d
LS jeddsj dels Odz dzs?2 f &zOo € d .

RL tod 3.6 &z @ H dzts, Ylsts s HOdzdz d3 Is] ted3ts G tc O d3d3”
ftseojHJjddJ B s OdzdzO o ftesyd MmJ or f &zOo € (. [ fi
Isj B j cOlskzter 5 HOdzdz" i3 Isjf dzsoa L BtcO, Iss 1 Ists fe
d h dzG¢ 0.

1ts HOdzdz &smiojdBS d d IsjtedicctcOBBRZ f dzOo ¢  dBts Y
fsojHjddw e jtorndesmisd d&BilsOzzO o tOL dzd ydz' §
CBEHO Brddkts fftwosojH]jds o00¢kzd@dtectso Odedj d3J Is O dzdzO
L dzOydlsj dz' dats j Bolzj taedZ j detidinjls d dzQs d ¢ v O o9 Mz y O
MsHjty Odzdj &3 9 zOed HOYJ o' BtosMmr djlsOdkzdzO Mt "
M sCB2dtses B IsOzdzO d o90Odzdzr ot otej d@3W3h OC EZEdid te

RL tod B2 dz@ H dzts, Yybsts ftod o90CkEzddteseo Odzedd d
Bztedzj dzdj f§ o jton desfisd di3j IsOdzdzO, €S tsdzj B Oded j T 160 B
o . syd © dH dzts, Yysts &0 § dz0e € On, ZO0 Cwlststcr n
dzOB dz¥ H Ols fyw i e e jL diafpQdzts i Is - fls ©dzd dzj d3j Is O dzd
fsHh ZOC B B2 L tsdzj .
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1600,0

6e3 BaKyymmnpoBaHuAa

1550.0 e
1500,0

BO BPEMA BaKyyMUpPOBaHUsA

Temmneparypa noBepXHOCTH BaHHBI, °C

1450,0 +
1400,0 +
—T, °C (BakyyMHpoBaHHe - I1aBKa Ne 5)
—T, °C (6e3 BakyyMHpOBaHHS - IU1aBKa Ne 4)
1350,0
200 250 300 350 400

Bpewms, cex

{ MEUIES j tBECOBBO J YslsscwoOWdy fsojten dshlsd
fjtedsHT §dOoCd: ftod MIsCs2ds? o ten dshls

v OC Y J ddzls j o] Mdztsc 61GPBeEz" § teds j SEH Oy J h ZzOC tsts1
teOL dzd Yydzts?2 o dzOy detsfyls d 3.8 ffistefjcHj figls © o dgjCdz" to didnjiAcizEgty ¢ tc O d3
zJew M t6OL dzd ydz" d0MBH | ) Oded § o3

1700

ITnaBka Ne3

1600 ITnaBka NeS

1500

[TnaBka Nel
1400 -

1300 -
= Banaxnocts IIOC =224 %

TemnepaTypa oBepXHOCTH BaHHBI, °C

Buaxuocts HIOC = 12,9 %
1200 -

— Buaxnocts [IIOC = 7.5 %

1100

640 650 660 670 680 690 700 710

Bpewms, cex
t dMEZABE S j teBBctcOBRBAZT o jton detsisd 3 sOdzdzO f tod
o dzO iz

t MBS Modujlsjd Msakjlk & Istd, vyt yjd dac
Bjde Nj CodzjBOdd] (sojthdshsd &jksOkdd d " &O:
MsHjtey Odedj 8 o dzOed 22,4 % LOWdCMdiss Odets MO
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Isi B J cOtftletcH Odzdz" d3 Isj §f dztso d L 54K ¢ tafO Ces d fiygztin g @ j 1 [s&DE
SCtdztb 10@ dzj HiS9 Ols j dz! des Bj sOdzdz, o fMmskzf doh d2 o
BHJjls LOGWLdjd h dzOCtse" d3d o € dz¥ yJ dzd W d3d .
Rdzls j toj Mdetsy Woedzjdedj B' dzs GBHEZOtcE 5§ this s M0 dz@
B sOdzd&zO slsHOo Odzd z [ ) o dzOetsMtsH jtey Odedj 5 22,
sB &zOMisd Isj i3 13EO@Is I tde sIfAnFOsH d dzts o MC dB83®Q)dzd j " dzOC O

Bekunanue nociie jjo6asku ¢ HIOC . .
1,65 r H,O na 100 r MeTa/UIOIHUXTHI «CnoKoWHbINY LnaK

— «CriokoiiHBIN» 1IIaK 1ocie podasku ¢ [IIOC
0,86 r H,O Ha 100 r MeTaJJIOIINXThI

1400

1380 -

1360

BckunaHume wnaka

1340 -

Temmneparypa moBepXHOCTH BaHHBI, °C

ITnaBka Nel ITraBka Ne5

1320

1300

775 795 815 835

Bpewms, cex

{ IMEBMEE 50 j H j dod £a0h SEBCARO:E 40 : 40 : 20) fted
Cted fls Odzdzd E1@PPG Alu3 0 0

RL twdB&df @H des, vyl fted StedMmlsOdzdzdL Oydd mdzd
o' MsCdd3 MsHjtey Odedj 3 o zOGd OSClkdodts oMSdyOjls.
tcOMmls o tstc HilZs fipls + dzj[ls O dzdzj d " dzo¢|j fmdzd y O4 smw, gL
gLB" stsydszr 2 9oBSHBGEH. 1 toj H) dzt dzOVY tcOfMmise sted digtsMls
Isj &3 j cOlsztcOrR ftoj HBOOo dzj dzO0 dzO ted iz dzl j

stsfo j dadets, BMlsOltsydetsy MisHj tey Odzdgj’ lo!ts HEs R jsdzjOdz
dzOMm" M j dedzts s ! feL ewddd L OCtodfmlsOdzdzg.1l ts o fOte jh Hj fig l4s@n
YssscwOWdd MCtdse kdedj?2 M §sdzyjdd & &jlsodd



[H], %

70

[N], %

0,0030

0,0025

0,0020

0,0015

0,0010

0,0005
aFe

[N], %

[H], %

yFe SFe

0,040
0,035
0,030
0,025
0,020
0,015
0,010

0,005

600 800 1000

d 3Bt Oflso stod & fls !

—

IInaBka 1 (HE Bak.)
%
g

Mo = 1,65

~
v

cnow nysbipen
B LUNaKe

cnou nysbipem
B WNaKe

CHUMOK CAUTKa €O
Wwaakom B npodunb

CHMMOK LWNakKa
Ha TMrme aHdac

IInaBka 4 (HeE Bak.)

v

cnow nysbipen
B LINaKe

CHMMOK CAUTKa €O
LWNakom B npodub

RL tod BiAdzC0o@ H dzts,

h 20 O fted

CHUMOK CIUTKa CO
Wwnakom B npodunb

CHUMOK LUNaKa
Ha Turne aHdac

{ MEUBEA s scteOW dd MS cdse
slso j yOs s desdsj 6Od3 BABB)S S

IlnaBka 2 (Bak.)

My = 1,60 % Dy, = 3-5 MM

CHVMMOK C/UTKa CO
Lwnakom B npodunb

sd & dzj 2

Yybsts Ctsdzd yd mMlse ts
CtedMisOdzdzd L ©Oyd (.

CHUMOK LWNaKa
Ha Ture aHdac

1200 1400 1600 °C

O BHBKBEHO d OLBISO 80 34 dz

[InaBka 3 (He Bak.)
Mo = 0,46 % Dy, =0.9-1,5 mm

TUresb

.
8‘
=
(8]

CHUMOK C/IUTKA CO
Lwnakom B npodunb

CHMMOK LuNaKa
Ha Ture aHdac

IInaBka 5 (Bak.)
Myp0 = 0,86 %

Dyy, = mo 1 Mm

CHMMOK LU/1aKa
Ha Ture aHdac

M sz uj dzdz" &

(fds. s OB dzd

9 dzOc d,
| Od B SdZj J

9 dzj
o MY J daj dac
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Cststesets BM dzts 99 jHJjdets Mts h d&zOCsd3 dzOdBtsdz! h j §
ZOMmr h jdz fzoCStcwdPeal d 4, dz0 € 5 IHEOCSR ) Isd@ figffigk®> 80z,
fdzOe Cj 2, dzj Md3slstew dzO HEMIsOlssydztt 1 8 Bz Wts | dZOB
3 dz M jj eoMmfjdzedoe Odzdj M dzOC O, sO¢ C0O¢C BB lksOdzdz d
[ BtoOL yr 53 ddizd B ls  dzOd d34 dzj 4 o MY Jj dzj dadz" 2 h dzOC .
dmf sdz' L soOdzdj &3 zZ [ ¢, f o€ Odzj adzrzts 20 fimwcfc Ols j wgtf J 6
HEBOoadzj dzgdj s h dzOSC B9 152 L O sistso Cdf ,  tf fipdz £ O] Mdzpids -
0¢ kzkEdits d3. RL dL dzsee dedzts dztsh p f H elztlzg W dzdp s dzO0 o Mt J
sdzdyj mMlsots odgj Mjdadzes?2 M z 4 odZOed d tSBKOBTIS
OCIstster H tsdzy dzr o dzq v Is ZO MtsHjtey Odzdy tsBh jEts
slstste” 2 9 nAatH] CtodMmls @dedaf ] Gind'd Jd dzldssjsdefipd sydet® o |
ZzOCO. RL {1 bet MdzjHEkjls, vybkt fwerh jddoOw o dOy
MlsOdzd, Iy jls ftcdoatsHdls: € oM jdzdo Odedr h dzOSC O
3oL "o 08N j2 Mftshtsedefgy disulstsS BEHHt" ofz  d3j SC
ftsHIso jley HOJIs CBttej dzwv ydw B YHE o dOctsMisH j toy OC
HiWilClte dzgjftcjter obksdzdlsts?2 L Oetslsso & d |

I sl it dMmfMmdzj Hise Odzedw M dZOC O wOMMABOISted o OJ d3" |
OdzOdzdL hdzd¥ tse "N d&zOC O dz20 i KdopilshigstER zd3d) SCdie RFFRtd ]
l 2dgS Isdtedsr dsd dzd dedw dsd dzO tedmbkzdzS¢ j tBBL dZOyYJ dz
fsCOLOde tBdzOMIsd M o Cdzt yj dedw d&3d 34 Is ©dzO.

5 i = N 0

O6pazen Nel O6pazert Ne2 Oobpasen Ne3

BK/IIOYEHUA
metanna
nysbipb -

10 pv  ee— 10 pM e———— 10 pm  e——

Ob6pasen Ne4 Obpasen Ne5

' ‘e
oy E%fge N

(&)
BK/IOYEHUA
meTanna o

10 um

10 um

{ MRz &ZdW ' " ZOC O dz20 RIS tsbtso dj (ko j
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RL tdBRdefo Hdets, vyt Ctesd3j kL' tcidd sOd@D. M
slsd3i Isdls! , Ykt hMhdzOS o90Ckkd@3dtetso Odzdese 5 34 Is O dzdzO
o Cdz¢ yj ded W o3q , dzj ¥ j dzd dzj 9 OC kZEZzd&3d tcts9 Odzdz" 2 . v O¢
dzj o OC B tctso Odzde’ n sBtOL YyoOn ftod o J dzd ud ded d
LOG WY L dzj dzdets fyls h zO¢ O B3 IsOdzdzd yj M<¢ d di3d 9 C dzs .
ddzls j dzid o detsfyls 4 & Ctsdzj B Oded W ftsojtemndetsisd 3 Is O dz
LOadMmMddiisMmisd tsls o dzOy desMmisd BlsH O Oj &3 = dBOIsj ted O
37 g§8) . syt H O dzdzts § fjtoj d&sih do Oded j§ H s dzy dats
B4 sOdzdzd uJ MS dd3d oS dz® yjdedw dzd, O bOCYJ 6CdMdi dz
Csdzdyd Mlso © dzgj 3 sOdzdzd yd MSdr 9 C dzt yj dzd?2 o dzj 3.
B IsOdzdzO dzj 3 B Odzeiztf gzt e kzdB ZH j Is tcOMMmd3tsistcj dz dzd

1 JL EMdzse dzts, o0 dzj2h ddB3 fsCOLOIjdzjdg C Oy Ml
BOIstcdyjy tOMMdizOtcde Oj GBscts d3j Is O dzdzO. 4l jCIstc o
cOCtsoddz d LOCOdydo Ow Istejh ddzOd3d o o §f D dzgizd dzPJ B
sty odddBOdedd uydmbstslsy MlsOdzd s ¢ ddyd Mise k
dzd € e Oydd, dzj c Qo dzs 3] tcdztsmis d ~nddi3d yd MS scts s mls
Moslke jIsMisadd M {Isdd3 dzsec d ydz" @3 "o dz® g & MdzO tc ©®)fy i3fis
J Ctsdzlsj € MisJ HOdzdzse s OdzOdzdL O ftetseo jdzd twH d
~nddBdyYUd M sets MsMisOoa O MisOdzd d R OOCIs]jtetsdy dzi d3j Is

ltcjHOOtedIlsjdz’ dets B'M dzts o' ff sdzdzj dets s Isd yj fiybzts 2
fts ofmMj2 or Ml wWOMMdBBOIstcdo ©Oj &3Fr = BKOL Yytse . r d
sflsdyjmMed?2 BJCtesmMCtsy cLeicae DM | RM. rodyJ d
tedmMik38 jftcd HodyJdzdd Mdzj 9o © dzOff tcOo 5.
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BEPX CIIUTKA (TOIUIAKOBAsI 30HA) O6pasen Nel HU3 CIMTKA (JJOHHAS YacTh TUIJIS)

O6pazer Ne2

O6pa3ers Ne3

O6pazen Ne4

O6pa3zer Ne5

{ MEMBE; jLEd 5O ©flsdyjmMSses dhidjH o Oded W
ftod LT®GOGAdsER ko jddyj ddd
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R L OdzOdzd L ©
dzj d3j Is Odzdzd yd ¢ d m

T oaCdzs yd dzdvw o MlsOdzd, tcOMC d Mdzj telizte R ¢ delasedz! § ts
HsMIsOlssydets d@3Odzr 2 wOLBjte < 10 BECdB (BBteOL yr 1

i 90C k@3 teso Odzd J tcOMSE d Mdzj dedzts?2 Odzs d3d dzd § of3
dzj SslsstcsdBz Ed3j dz' " JdedE tOL Bjtetse d Ctsdzdyj Mlse O

i ftod o j dzd ud ded d o dzOY dztsfis d H s BA®joldss@ dzdzd @ ¢ &
9Cdzt yjdzdv fsd o tsL tcOMISOJ Is.

]l MmMesle jlsmMisadd M bdftsd ttOMSdmdj dzdw H tsdzy |
oCdzt yjdzed?2. ¢dzOdzdL dzsC Odz! detsegts 1 dzj A3 delsdzese s Msfr
t Ru[ 20309 dzO tOfMmMbtctso sd3 iz ¢ B ®is dzdzts B V &d Mt ts fril
Ldzj eesHd MY j tefd tsdadz’ diMafixye], ¢ Istetasizj bs fig SSEte weuXh j o3 dzO Y t
fEyc¢o 5 dz¢. ¢d2OdzdL d BOBISCO HOdMdzr 7 o' {f tsdzd
AZt ec 2. 3. 1 sdzlz g dzr dL 5B tc Oy Pdzdis o M ls to Z€ jlsyzdeds
L dzj Clstetsdztso .

HORIS - 3ty dpdlz dzSm® j dzOls ¢ oW H or

o ¢ dzv yj dzd 2

mdadyj mMed?2 MtsmisOe tBKOLIApS ftoj HMIsOo dzj dz o
s OB A i3d yd ME¢d2 MtsmisOe BOL Yytse, % d&OMM.
[ BtcOI Al Si Cr Mn Ni Cu Fe
1 0 0,19 0,11 0,18 0,16 0,18 99,19
2 0 0,26 0,13 0,11 0,17 0,2 99,14
3 0,19 0,32 0,14 0,27 0,16 0 98,92
4 0,16 0,36 0,11 0,3 0,14 0,13 98,8
5 0,1 0,4 0,1 0,3 0,1 0,2 98,8
RL HOdzdzr » s ndd@duyj mMSsdz MsMisOe j MisOdzd d MM
f zOss¢ 1 2 Htsdzy dz B' Is! ~nOtcOCIsj tcdz fnd dzd ¢ O
Odzé d3d dzOlIsdz" § . ClIsd HOdzdz' | YtSHIsO Jtey HOE IS o L zdz' |
o C dzy¥ ded 2 ( BHifR.b7HzC d
vsdfduyde 2 odH, Bz sMdzts?2 dzOW C Otels© 1 dgj toG T
My J SstcOdz! dzr 2 0OdzgOdzdL dzj di3j sOadzdlzd yj MS = 9 ¢ dzs ygJ dz

t6 )z ®&I4CBA7.
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Fe K cepua Si K cepua S K cepusa

| T a———| | r— |
10pm 10pum

T — |
10pum

O K cepusa Mn K cepusa

Al K cepus

10um 10pum 10pm

t dMEaAsCs d§ d Ydz' dasEHs dzs2 zOw ¢ Otls® S w fddds
oGy yjded2, SO®OSCIjtedy 5 HdE" SBEBEOL

] Si

60— F [ Crexp 7
:%4[}—_
"Q =
i .
) 4
C -
- el

20

D lIlIlIlIlIlIlI'IIIIIIIII|IIIIIIIII|IIIIIIIII

0 2 4 & & k3B

t dME3B T df dydzr 2 M j ClsteOdz! dz" 2 OdzOdzdL Mddzd € Ols
~nOtcOCIsjtcdzr » H&Y tBtOL ytse 1 d 2
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10um

10pm

t dmMz3A8iCs d f d ydz" 2 o dH Of RdAtedstOmn kg Hdz Odzé d3d dzOIs dz" -
oCdzt yjdzgd?2, ~rOtOCIsjtedzr » HMzW BOL

] L@ . Cnextp 27
60— —

wmnfcex/3B

rryprrrryrrrrrrrrrrrrryrrrrprrrryrrrrprrrs
0 2 4 & g8

k3B

t dMez3EBCs df d yder 2 M j ClstcOdz’ dz" 2 OdzgOdzdL 0Odz¥ d3d dzO|
nOtcOCIsjtcdz" » HdzW tsBEOL Yytse 3, 4 ¢
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I feskojlkflsadd M 1§ shls0s dijHdsdstRdzdL O H GOELY L i
dzj 34 s Odzdzd wd M<C d dsd o & dzB.61J did vagy . 8d8M MM OdE@)jiH M ls O
tjLEd OIT SftejHjdjddy Bl jdds?2 Hsdd 11 o t
sfldujMSsets BdCesMSsfO clLei cMitdBMOL RM &0 OL

v OB dABGyPBI j dBBdzZOW HEsdzW dgj B IsOdzdzd yg MEdnr o ¢ dzs yJ dzd

. . . ° BBtOL Yo
md ud ddd o 1 > 3 2 5
9 jton 0,29 0,34 0,09 0,12 0,34
fj o+ d @& 0,31 0,39 0,11 0,19 0,1
g tcj +af dzO 0,31 0,29 0,08 0,19 0,12
dzd L 0,25 0,24 0,08 0,16 0,16
ftej H dzj § 0,29 0,315 0,09 0,165 0,18

dtcOQodzadIlsj dz’ dgr 2 OdzOdzdL L OcteW L dzj dedetsfylsd Mdzdls
MlsOdzd, &jlsHdCd SBtOBtlSd ©OMf ZOs O d o kO dzs1

3.181 3.22.
0.35 -

|
I
. |
= |
= 03 4 !
S

= |
Q [
2 |
[

E 0.25 ! @ O6pazer Ne 1

E ! B O6pazen Ne 4
|

E 0.2 1 ! OOGpasen Ne 3
: |
S 015 - !
2 |
= |
§£ 0 [ ] :
s O |
= |
= |
2 |
_ [
g 005 |
|
|

0 - \ \ ‘ I. , Ceuenne cinmTka

BCpX BepX-cepearuHa CCPCIAHHaA-HHU3 HHU3 cpenHee

{ MBI, B j B3dzOY HisdY 1) d20 ©OL dzd ydets?2 ¢ dzlze d dzj
fsdkzyj dedzsc s ftod tOL detsds Csdzdyj Mo j odz

RL td BIBdzUO s@8dkduzj Hizjls, ylst Mmdedyj dedj & tsdzq
HEs 0, 46 % (f zOoC O dBOC,ccBEOOEO) GR2 MikE ' ¥, 1§t
LOCtew L dzj dedztslsd Bj sOdkzdzO 5 ofyj iz fMJj uj ded¥ Mdzdls
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0 T y CeueHHe CauTKa

BEpPX BEpX-CepeauHa CepeIHHa-HH3 HU3 cpemHee

t dMEzABIC[ B j dgdzOW Hisdzv 1] dzO teOL dzd ydets?2 ¢ dzkz d dz,
fsdkzyj dedzsc s ftod tOL desds Csdzdyj e j o dz

RL tod BMOdCdO Is@BBdzdsy@Syj odHdes, ybts MsCtcOh j
Z{u4HOM 1,6 HB 0,86 % Mdzdy OjlIs B j d3dzz® HBdz8
L OGteW L dzgj dzdzts fyls ! B34 s OdzdzO H OdzdzOW d3j 6O dzj BECOLT
BjOzdz OCIsdodets CtsdzjBdzjIlsmw © LK ftSHY o 0CkEzdizdtetso
dzj S sstets] twwOQodetso jMd) B ISOzdZO d " dZzOCO. uvOC Y]
zzyh § OofmMmdddddtelz: s " ZzOCtsd, UYjdB3 Mddds o’ .
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0.4 -
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EO6Gpasert Ne |
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0 - . . .  CedycHHE CIIITKA
BEPX BEpX-CEpeArHa CEpEeMHA-HU3 HU3 cpennee

{ MEBE, B | B3dzO™ H s dzv Cldzkdeq dag O iinaiaf{ls@®? dsj Is O dzdz
Ctoj Bdzd j o35, §tsdzbyj dedesets fted BSd hsd S sddy
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RL tdfP@S Gndzj nizjls, Ykt o20Ckbkdkdiss Odedj s,
Bsdz "dd3 Stsdzd ud mto 8& HozO &G ¢ i @GO tof o lsidg @zdakt s ¢
Lsdd fsorhOjkfy, KOS COC &jkOdd YjL &jteds O
¢ dMmdzdlsj &mize P KOS MyUjls MwO.Jj ey Oh j2 0w o daj &

1
04 - :
S |
)5 0.35 :
2 |
I
5 03] I
/a |
& I
% 0.25 - i
E |
I
g 0.2 - ! OO6pasen Ne 3
§ i OO6paszey Ne 5
= 0.15 ! OO6pazen Ne 4
. :
w -
g 0.1 I
g |
8 0.05 - :
I
I
0 T T T II
CeucHue CIIUTKA
BEpX BEpX-CepefiiHa CEpeIrHa-HHU3  HH3 cpeaHee
o
HEBAKYYMWPOBAHHbIA METANIN BAKYYMWPOBAHHbBIN METANN

30Ha aKTUBHOro
KoneGaHuA Wnaka

30Ha yganeHua HB
ny3eipamu {CO + H,}

HemeTanAuYeckue BKAYEHUA
(HB) rasosble ny3eipu {CO + H,}

B
{ dMEABE[ j R OdedL &8 EHOdZj dzdY 1) d dR GBI j BZOW +
BjlsOkkzO, ©OMS dhnd) descts Od* ddddj d, 1§ sdkzyj dedzts
o ZOG@IdsB | | B3dzOW i Bz H { dlsizisdg' dz 2 ki R Odzd L o
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RL tdBEtz0OmMdzjHizjlk, ybbt o00CkEzdkdtetseo Odedj 3
Zd3d tod dzdzts o dzOy dz" d3 N dzO ¢ ts 03, ftcdotsHdls € L dzOydls
dzj &34 Is O dzdzd yd M< d o&3d o Cdz¢ yJ ded W o3q . [JHBOSCts Bdats |
Md ted Hd dzdzs?2 yYOMmIsd MdzdlsC O of dztsls! HE Ektotse dzv,
ftcj Ho OtedIsj dz' dzts ff tots G Oalzjldmiztsdp Otfctd g jj dzf datg 1S9O OH O dzdzt
fsdiitydls Mrd BO, dLcBBDR | dezDW dzflz0O & Mzl j Yylsts 1 Is
ylsts fted o90CkZEz®Bdetso Odzdd d3j sOdzdzO tsBWOL 2§ IsMw B
11 & "h"d&zOES. [HAdOCK, kOS C0OC LOtsyHjdd] k2L tcj
9 1Isdr B &ZOMAISE Y] SCdzizd ddnls d dzd 5B dZOH Ot Is
M smtse desmis! & . l twjLikzdz IsOlIsj L OGtw L dzy dzdzetsfls H
feOCIsduyd Mcd tMisOjIsmw dzj dL d3gj dedets?2, dHJ dzlsd ydats?

0.4 -

0.35

0.3 -

025 | B ommnakopas 30Ha
O Cepeanna cinrka

0.2 -

0.15 -

0.1

0.05 -

O0BneMHag 107151 HEMETAUIMUECKHX BKIIOYEHHH, %o

0 - : -

OO6pazerr Ne 1 O0pazert Ne 2 O6pazerr Ne 3 O6pazer; Ne 4 O6pazer; Ne 5

{ {MERRE[ B | B3dzO" H 5 d2C mols o LiswE" GO Mj ©j H d dz

sOCyJ dL 3MaY R &S waf Hdets, yYbts Ctsdzdyj Mlsets d3j |
h d&zOC ] Cttetej dzdtelzjls f HBsdzj 2 dzj di3j sOdzdzd yj MECts2 W«
oLOdider @3 HJitej BBih doOdedj &5 d 9L Odf BHLdLdD ¢ d tc sk
MC dzOHT" 9O h difqw o Htetsyj My ZzOeaCd: o0CkEBJtets
h ZOCs9rn HtsSBOO COR.

{ MisiMlse jdzadzr &3 ftesH A J dzadJ &3 dMimdzi Hiso Oded W W
(SidAl)  d2© S tsdzd uj Mo ts d M isiPlstz] g Btk @1~ 2 ¥o "¢ izt iy datff? d
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ldedw dzdj IO ©OMSdmddlsjdy §wod o' § &zOs C j
h ZOC SEBEOL 2% h j 2 fdsj ! ¥ B&I HME GBE Eiztkes Md® o tzg gz
kOB & YWH HdA&v oMmjn §dkOesS: d o0C kL dE|wstsdOnds @d
Yo jlsdz i3q oaRf dagd E(tzE 20U j 2O HBOC fd BOd dzOvw 5B j d3d
RO Mo jkmisokshdn LFRdsdsecduj MSdr  kOf O |

0,5
AKIT = 0,5 %
0,45
£ 04 N
%ﬂ 0,35
= A RH = 0,35 %
S 03 y =0,185x A:
3 R?=0,97
= 025 T
()
g 0,2 A .
0.15 v Tpomkosr MHPC = 0,12 %
~"AA
01 1 ;.u"... A
0,05 '
0
0 0,5 1 1,5 2 2,5

Macca H,O, Beenennas ¢ HIOC, r Ha 100 r cranu

t  MERBT) O Mg BsMis! eI j Bdes?2 Hdd dzj Bjls O ddd .
MsOd desets MazdlsCO (L O dMmSd yjdedj s f SHMHEDSC ot
(OB EAYOdZ® 100 ¢ d&&jlsOdzdzo

RL tdB2zasedHdt, Yylsts o jHbkh ks totsdz ® BBWOL
dettOjls Ctsdzduyj Msets o9 HJ didzgB2 dijdss d s dzOKIdsdg SR Is ) «
fsdzzyj dedz" = L dzOyj dzed?2 L OcGtew L dzy dedetsflsd o3 Is © dzdzO
o' f dzOo dzw j d@3ts?2 dp nf tzthdP®sdfjid Ols Csoh i y', yYydtwsk
ftosdBC soh 5A.1t & |

l MmMewrd M 1Isddz yj dzj fssBtcOL dgs sy dgd Is! co¢
HEB O CORRd EMoaOdoOjlsmMw &jlsOdzztds d BtOL ks dz
L Issets o' ydefjozd &d g jyg M d2 MsmlsOoe o C dzs yj dz?) o |
ttOfMmyj sOR BEZHj BB dMmMytsd L s0 Ols! Mtej Hded2 " dd3dud
sBteOL yoOn, HtojHMmMisB®& dzj dzdzr 2 o IsOB dzd yJ
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OB ABAPOMMse OW HEsdzw 1 dzj d3d delstso 90 § dzfn e j €] o3
10Lo0Oddj| O | AL | si | s | ca| T | cr | Mn | Fe
[JBtoOL jy 1
ufjSlste| 413 | 05 | 280 0,4 - - - 1,2 | 286
uf jSlsts| 281 | 01 17,9 0,7 - - 0,1 05 | 52,7
v jSlste| 51,9 | 03 | 32,7 - - - - 1,2 | 13,9
gt j Clste 42,8 0,3 29,1 0,6 - - - 0,9 26,3
ufjSlstc | 315 | 0,3 18,8 0,1 - - 01 | 03 | 491
ufjSIste | 535 | 1,0 | 342 0,1 - - 01 | 38 | 74
uf jSIsts | 41,7 | 06 28,1 - - - - 1,7 | 27,9
gt j Clste 40,2 0,2 26,9 0,4 - - - 0,8 31,5
gff j Clste 36,2 0,3 25,0 0,2 - - - 0,6 37,6
e jSIstc | 390 - 27,8 - - - - 04 | 32,8
dtcj Hdzj | 40,62 0,36 26,85 0,25 - - 0,03 1,14 | 30,78
[BtoOL jy 2
ufjSlste | 326 | 03 | 21,7 - - - - 06 | 44,8
gff j Clste 46,0 0,5 30,3 - - - - 0,8 22,4
g j Clste 39,0 0,4 27,0 0,2 - - - 0,6 32,8
g j Clste 39,0 0,5 26,9 0,1 - - 0,2 0,9 32,3
dtoj Hdzj | 39,15 0,43 26,48 0,08 0 0 0,05 0,73 | 33,08
[BEOLjYy 3
gff j Clste 34,1 33,4 - 0,3 - - - 0,2 32,0
4fjSlstc | 361 | 358 - - - - - - 28,1
uf jClste | 480 | 441 - ] - - ; ] 79
uf jSIstc | 454 | 42,8 - - - - - - 11,8
ufjSIstc | 385 | 369 - - - - - - 24,6
uf jSIstc | 484 | 457 - - - 0,1 - - 5,8
wf jSIsts | 345 | 31,5 - - - - - - 34,0
uf jSIsts | 51,3 | 47,2 - - - - - - 1,6
wisj Hdz | 4204 | 3968 O 004 | 0 | 001| O | 0031823
JBtcOL jy 4
gff j Clste 29,7 27,8 - 4.5 0,2 - 0,2 3,7 34,0
ufjSIstc | 348 | 296 | 16 - 0,8 - - - 33,2
W] Hdzj | 3225 | 287 | 08 225 | 05 0 01 | 1,85 | 336
I BtcOL jyYy b5
uf jSIsts | 351 | 335 - - - - - - 31,5
gff j Clste 23,0 19,3 0,5 0,5 - - - - 56,7
e jSIstc | 235 | 208 | 0,3 0,1 - - - 04 | 54,9
et jCIstc | 283 | 283 | 03 - - - - 04 | 427
e jSiste | 234 | 2009 - - - - - - 55,7
uf jClte | 249 | 231 - - - - - - 52,1
4 jSlstc | 354 | 350 - - - - - - 29,6
uf jClsts | 385 | 39,1 - - - - - - 22,4
gff J ClIlste 20,2 17,8 0,1 0,1 - - - - 61,8
ulf jClsts | 485 | 40,3 - - - - - - 11,3
dtcj Hdzj | 30,08 | 27,81 0,12 0,07 0 0 0 0,08 | 41,87




83

v OB dBB O] HEed BBd Wi M 2 MBMisOe dzj d3f s Odzdzd uJ ME d~

[ OMMtso OV HBsdY SCMdHO o Mts
FeO SiO, Al>,03
%O | %Al | %Si | %Fe | - Meeo Obr o Mo, Obg = M 0, @0,
(sl (0} (0]
M o %S0, M 5 % Al,04 2M Al
1| 41,34| 0,00 | 27,33 | 31,33 40,8 59,2 0,0
2] 39,66| 0,00 | 26,83 | 33,51 42,8 57,2 0,0
3| 42,07 | 39,70| 0,00 | 18,24 23,8 0,0 76,2
4 | 34,11 | 30,36| 0,00 | 35,53 44,3 0,0 55,7
5| 30,15 27,88 | 0,00 | 41,97 50,6 0,0 49,4
1 dzsls dzts s cdfs € My d [BIi jo&B s5CMMdHO o MtsmisOs j
VFeo Vsioz V203
"FeO ' SiO, " Al,Os V. = Mureo v = Msio _ Myno,
FeO Sio, Al,Oq
! keo I sio, ! a0,
7,1 26,9 0,0
7,4 26,0 0,0
575[24] | 2,2[25] | 3,97[26] 4,1 0,0 23,2
7,7 0,0 16,9
8,8 0,0 15,0
(B | BZOY HB&Y GBCMJHO o 1
[Bi jd&B8 100 ¢ GUreo Usion Gaizo3
. V. V. \Y
V= VebV 2s"i'\!2 J reo = Fe0 J sio, = =2 J = L
1 3 \/1 | Sio, \/1 . Al04 \/1 J
34,0 0,21 0,79 0,00
33,4 0,22 0,78 0,00
27,3 0,15 0,00 0,85
24,6 0,31 0,00 0,69
23,8 0,37 0,00 0,63
R L s ©B3RJ yg d H dzts Yylsts o tBtOL YyoOr dzj d3j Is O©dzd

ECMdHOBd St dddw d NddiLO0 (f&0etd 1 d 2), dd
1 2OY nddBdyd ME&d2 MmMtmisOe dzj d3J IsOdzdzd yd MEdn- o
fdzdIsC © o yddpdzdids ddsOMiisee ©BEOL YyOL 5 W stdkzdj:

(%6 J] :jlleFeQ FeO+ jZSiQSi@ + lAI QAQ)QOO%’

Ityis 0

G H{feol 5B 1 j d3dz@®O0H tg dtv, H t5dzd ;

UsioT 85B1 j (Bds@29 1 1], HBdz];

UaosT 5B 1 j d3dzOM0z0 5 gz , H 5dzd ;

Gh1itsBl jJ d3dzgOW Htsdzw 11 o Mmdzdls€j, HBd]d;
| FEOf dzsls desls ! d3ts datFaC=n b H T>$27]jc dz jinded ,

} SPQ f deslsdesyls! 8@ d B O2[28s [ figded v

} AOs*  dzts s dEKifiisf H O O ddsOgse d&{,w 97296 / o3
Jasot, f dztsls dztgfdet T, ls8%EG / M3
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*) sl dzsmisd Ol od Odzs o HIOMERY | EHE 6 rdats
BjsOdsc O duj MSdi dnfgHksBddt qgeh o i &z GOl
fiLkd OIT ©OMUjlkO BE&EjHMISOs dzj d¥ o IsOB dz

vOB ABNPOMYU] s BOMMBe 2 Hedd 11 o MsMmlsOsj Mmddls

v |

- le;JJLsd%dﬁfdz; - {81 ) s@or wsdr scndw OJ”JM,BS;;
Gy | Ureo Usio, U205 [P0 1]

1 0,0029 0,21 0,79 0,00 0,109

2 0,0032 0,22 0,78 0,00 0,120

3 0,0009 0,15 0,00 0,85 0.049

4 0,0017 0,31 0,00 0,69 0,095

5 0,0018 0,37 0,00 0,63 0,106

) 5 HOdzdz' 333l @®dzdfusistetsdd3 L Oo d g dstsfls:  figsj +
Bj sOdzdzj ®GBKOL Y Bl EOMM' o &Oecd, o dzj fj dedats?
Odz¢ d3d ded J .

0,14 A
012 (0
0.1

0,08

Maccosas qong HB, %
>

0,06
0,04

0,02

0,4 0,6 0,8 1 1,2 L4 1,6 1,8
Macca Biarn, BHecennas ¢ I1IOC, r/100 r cranu

A Maccogas nons HB, % (packucienne Al m Si) @ Maccosas nois HB, % (packucnenne Si)

t dMEkz3A2BITY O dMd d3sMis! Mtej Hdzj 2 BOMMse 82 HEsdd 1|
odzj M dedets? M zZ [ &

RL td B2z BdzjHizjls, vyt fttd ©Oodtsds S tsdduim
Hisdzw  dzj d3j sOdzdzd i MS IR oCdw yjded2 o t©OMECdMmdzj dzd
COMC dMmdzj dgdesdd Stoj Bdzd j 5. [ v bksets yksse' Yt
9" yd mdzd &3 fMlsd =i d ts d§j tdsdedduid firjs-otsts o dzO¢e d , dzj 5B - 5t
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fsslse jlsMiso ¥ h d8  &OMMse " & Hedj 2 daj i3jlsOddd yj i
COMUj SO ftjHMis@Wdj df o IsOB dzd yJ

U OB dBTY OfMydls Ssdzdud Mse © o zOcd, Mmisj ~dddsdd
sMlsOeh disdm™ o dmMdjHEZjd & SBEOL YyO-

gls ndd3jisted WiOn< @Y s igh
[ Offjse Ow n{f OMMBo OV HEA SBtOL o Odzdw 11 o 10
[B&O [% J] o “?(;osifrlls ©9J m,. <o @60 160 G106
(3. 1s30B dz (fds. I3BE dzq 20 16/18
16/181 5OMMBo O Hisdw € d MME
1 0,109 41,34 0,051
2 0,120 39,66 0,054
3 0,049 42,07 0,023
4 0,095 34,11 0,036
5 0,106 30,15 0,036

oWl (BOMMBets?2 Hdd doj BjlsOdddyjmSdn o6 dst
Csddujmlse® odOed, dzajtsBRBH®BE2 HEW ©BLOL GO C
ftoj HinlsOo dzj dzZ&R5.d20 ted flz dzS §

=
5., 0060 N2
g g Nol
550,050
B o
8 3
=3 y=0,832x .
g 3 0040 RI—0985
- o o

<
23S
EE 0.030 No4  No5S
e Ne3 @ .
EE 0,020
L o
5 2
o]
= o
¥'S 0,010
=
(@]

0,000
0 0,02 0,04 0,06 0,08 0,1 0,12 0,14

Macconas noas HB, %

t dmMEzBCe oW L+ BOMMtseo 52 HEdzd dzj d3jds@dag@~y jdn < c
Msj ndtsd3d stedyd MEsets Ctsdzd yd Mlsoa © o dzOe d, dzj

R L tc d fR2d&S¢ Oo d H dzts, ysts MmMlsjradtsdziilsted yd M Ow
sSBKOL B OdzgdW Msslse jlsMisoalzs h jets Ctsdzd yd Mlse O dzj d3J
dzd ¥ § RZfghgr, edjH jdzdes?2 o ®BIlsOdzdz IB2BEB OF S&Bd o 2,
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Yylsts dzy omw o dZOGO dHjls dzO S dmdzj dzdd 34 Is ©dzdzO
EHOdY jlsipw o h dzOC.

) mMsslses jIsMisadd M 1iIsdd3 dzj BG; SHAEHMSB - d5'H\q i
sSBtOL B Odzedw oMmjnr HJjtodudez ~ dzj B3 sOdzdzd yd MSdnr o
sO¢ d BkHOdMzj dzdz" 7)) . [ dzv 1 Issets ftese j dzd SEMetec d3tsIH
COyj mlseaj hdalkr or Mis-kf§ dfzd © ¢ 0 CaDBIC:HIFOf $40:40:20 %.
vsO0¢ CO¢C o YOS OR 3, 4, 5 BlHOYO z[uw BMEHL j M
ftcd HBsHjdZJteso Odedd {Isdr § zOes¢ Eydlsr e Odzd d ¢
hdnalsr 9 nSHJ tcOMyJ Istse 9 OtE0datc s 8 @ @ O Lddpin iz s 1o
[ SHjdkZJtecso Odzd] fotsosHddzd © EMmdktsedwnrn: v = 155
tOMmMyud O fsdizyodd ~ddduimncdi Mehiscsr d d&OMM’

lted ko jdzdyjddd &BOMMr o8 jH]jddets?2 o dzOcd ko j
l tod dzvslasts f edietsmls dgOMMm: sCMdHtses d BERHjIl wad
sBOL B Ooah daMmw oCdzs yj ded?2. (¢Mmdes, ylsts yomls: du
sflsOdzj kMw o &) lsOdzdzj . [ s kEMmisdd,  ylst e Shdef dydiws
sMisOoh dzd O dzelzj Msof OHOjIs M MsmMsOeatsd 11, EZHOM
oCdzs yjded?2 dhsyjls Brls! 9" tcOy j dz SIOOALOUFpds j L IsBHEH [
CBdzyd dzstcOyds ~ d i3q §ij AbSFe B) .4 dag sy sBas o I Mudls Odzq
COYHBEB dL ¢ MdH mMSIG mMagdh ¢ ce®R? it isio jgs Mis e j dzdzts
% i/ i, duSi,A,Fe Ol ftesyjmini o&sHj Jese Oded™ s dj
fmMih j Mise j dadats LOadmdls tsls BOMMr 99 5H Jd diBts 2 )
ftiostcj O dtesoa Qoah j2 ) djlsOdzdzsds d tBtcOL O Oah j2 ¢
LOMyjsdesets d W OCkdyujmMSsets Sdiduj MS se38). HshsOo

] tej L zdz sOIsJ i sdzlz yd dzqd L 9tsdzs yds ~ d d3d
dzj d3J Is O dzdzd Y jiR2E o S dz®ad md kssMisd ©ls o9dHO o jHEHN
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Ot fsdd dzHOO SCteHO BftejHjdvEAd v it ddRieEisk gt d ).
1 dzj di3jAzlsfgls mMis©eo 11 Hdzv f zOetsC 3, 4

sOCdd SBEOLBAE, dMfsd Lkzvw $OCkdujmSdi H Odzd
Isd edstsH d dzOB ud MS sets 3BOMEY B, ( s thkzezd dOdd ¢ E@OH)
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oGy yjded2. 1ofd {lses Eoyds S{ejHjddls! flsj
kOS] EkMsOdsadl' fowdkkzs LOodhmddsmls! L OCELYL d
3.11).

v OB &z Ot Ofyjls HBsdd 11 thMsOeshEdgds of txi3j dsiPpatlzj o
sBtcOL 5o Odadz” a3 ff tod HOLYOJd distsH j 2 Mise dd M

{ O kRO, . .
seinm negiinassed GRS LIS s eneo
w ’ . .
1 &Os BOMMsyd sMisOe h d d3M 9 L1 ( te d 3pbBdace), B sOdzdzi
Hisdzw (o8O, ¢/ G/ 100 ¢ &jls SBtOL 59 OC
(s OB 8A4) 1 d3d Is © dzdz©
X Y Z=10 0¥pt
1 0,109 0,051 0,48 10,56
2 0,120 0,054 0,53 10,10
3 0,049 0,023 0,25 9,28
4 0,095 0,036 0,40 911
5 0,106 0,036 0,43 8,36

R L IsOB 8" o dH dats, Yls ts H 5 dzW o ¢ dz¢ yd dzd 2 ,
oLOddBsHj2Mlsadwy f o dzOG 52, MsMlsQoadzv jIs f steWHC O
f dzOoCd EZHOdzddsfm! 90.0%. Bt Gdd g2 HEds oaH fMls Odzd
BOIste d 3 Is O dzO 3.12§ BI®)dzd y

v OB BRI Ofifb s p dePifEld " ZOC BB EBOL ¥ h j2 fdsi Md, %

AOCIdujMSd [ OMug Is 2020, d
] H:0, odzifmj| oefszf doh Ow
5B i z[ 4, s MlsOdz ¥ , vfmMetsjdedj o dzOecd dL h dzOC ¢

€/ 100 ¢ o & Is O dzdzO

(lsoOB 82 yO (Y, Loty yd

(0] J l = 100%L./ ¢

1 1,65 0,48 29,09 Mtej Hdzj
2 1,60 0,53 33,13 31,11
3 0,46 0,25 54,35 . .
4 0,78 0,40 51,28 f’]Sthgg” i d
5 0,86 0,43 50,00 '

v OB N3O OMujls Hsdd odOcd, fhsoL OddsH,j2Mlso so!
90 jHjddzts? Mt NidzOS o ts2 M fy: s

[BdkzY ©GMsOehdn]| umetj ddj o [ GdMO, L Co do G g dzP |
cgq 1) Bk eMif sBi " dOCsSB®BOL MO JRfY o & lsOdd],
(OB d&Zdy0O 3 s g, ¢ o &ZzOG d, o dzj Mj dzdats?

Z ] = 100 %L L ZL/ 100 %

1 10,56 2909 | Mwj Hd 3,07 Mt A dzj J

2 10,10 33,13 31,11 3,35 3,21

: e na
’ ' 51,88 : 4,63

5 8,36 50,00 ’ 4,18 '
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v OB B@IRPJ313 5C Otls 0 OYylsts o dj lsOdzdzy ©WOMS d Mdzj dzd
SCMdHdz &5 o€ dz¥ HDalap” B ORAMPA % §, Ud B3 o MlsOdzd ted
ssets, Yl Bl wWhdedls! 1 Issls 1+ WWjiCls, dzj sBrBHJA
d MOlkdmisdud MSd2 OdzOdzdL . [ d&zv 1 Issets ftetsdL o j dz
sBh j@GN][ ] [0Oddls t JLEd Ol d&ZOBtsOIsstedzr = d M
ftej HMIsOo dzj d813. 9 IsOB dzd y 4
v OB dBYIY j L Edz IsOIsT dMhMmdzj Hiseo Odzd?2 tSBKOL Yytse d3j IsO

| wo,| JOMMO odz|oitwR M MjtjuddO| ddL Mod| hejudi ¢
HO0, ¢/100 [sdzv 11, BB. % (BfkduyjmSd?2 &d¢
1 1,65 0,29 0,31 0,25 0,283
2 1,60 0,34 0,34 0,24 0,307
3 0,46 0,09 0,095 0,08 0,088
4 0,78 0,12 0,19 0,16 0,157
5 0,86 0,34 0,11 0,16 0,203
T [H], ppm (OdO@d40DIsstc ¢ L ECC
1 1,65 241 1,69 1,61 1,903
2 1,60 1,16 1,46 2,23 1,617
3 0,46 1,17 2,68 2,27 2,040
4 0,78 1,22 2,96 1,23 1,803
5 0,86 0,7 1,33 0,62 0,883
i [ O], % ( @zEEPee)s tc
1 1,65 0,0315 0,0343 0,0388 0,0349
2 1,60 0,039 0,0383 0,0402 0,0392
3 0,46 0,0171 0,0125 0,00917 0,0129
4 0,78 0,0245 0,0205 0,0244 0,0231
5 0,86 0,0185 0,00501* 0,00393 0,0091
o [N], % ( Q@dzEEPwe) s tc
1 1,65 0,00721 0,00753 0,00720 0,0073
2 1,60 0,00553 0,00658 0,00551 0,0059
3 0,46 0,00535 0,0056 0,00567 0,0055
4 0,78 0,00482 0,00571 0,00467 0,0051
5 0,86 0,00975 0,00748* 0,00703 0,0081
1o d dsj U] *f 6B WS BOC By wydifp © dsy wj dedes q L) W' gL
HOz dzgj 2h j o8B OdzOczd L gudlstf o ®ged lpez! IsOlsr  dzj
10 6hdsej HOMRR4 fls@sddedoyi'nj s SYyjdSl ke,

B IsOdzzsds dL o dzOc d, o3Mh)nJ dzdzts? (sOGBdzd yo

Z{
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v OB dB[IGIY OMydls kMot j ddw CdmdzstesH G0dL o dzOcd z [

[OMMO odzgj] [ OMMO oo jHJ dede] wiejHdzj jJ MBH| VMo dzdj ¢
1;'255 H:0, &/ 100|f od&Oct?2 z 4, | MedkOwdscs | dL o d&Ocd
o ;o= ¢L16/1 ] I = 100%
1 1,65 1,47 0,0349 2,37
2 1,60 1,42 0,0392 2,76 2:36
3 0,46 0,409 0,0129 3,15 2,24
4 0,78 0,693 0,0231 3,33
5 0,86 0,764 0,0091 1,19*
1 od B) WOWalj * § 6B " HSgVi SIS Meffedzdnme @ dzzy H j dzdzs  d L) WIs' (L
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R L s OBAEPYrlsOCyj MmMdzjHEj s, Yylsts t©OL dzdy0oO d3
By sOdzdzsd3 teOME dMmdzj dedz” d3 Odz® B3dded § &3 dzO 30 % o r h
dmf sdz! L s0 Odzed | B3 HDF ~fdshps@addyds Mo sHdzz® HJ OGO
B lsOdzzsdz o tsBo dsiffdfdeds Mis@M S d Mdzd Is §j dzw . tdLkzdz sOIs
ftej HiMIsOo dzj dz3.28dz0 ted iz dz€ J

s 100r
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=
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©
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=
s
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2 obpasyolan HB, He WCTOYHWUKOM KOHEeYHoro
g yaanawowmeca M3 CYMMapHOro Kucnopoaa
% 50r meTanna B MeTanne
S
§ no aaHHbIM MUKpOCKona no aaHHbIM aHaausamopa
o «Leica» DM IRM «LECO» TC-600
a
100r
Macca H,0, Macca H,0,
BBegeHHadA LWOC YCBOEHHaA MeTa/l/IOM

t dMEzARBT) dzd W dzd j o ZOcd M ZOCtstsBteOL 28 M j2 fd&j d dz
dMmfsdz LEj Bsets tOMS d dzd Is j dzw
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vsO0Cdds tsBtOL sdi33.2 3d BF 8cdandkrwakiss t©OMS d Mdzj dzdzOW
Bsdzi J M dzsdzdzO® € BBtOLtso Odzede o Cdz¥ yjded?2  H ¢
Ctoj Bgded § d3. 1 5 ff sdzlzy] dedz’ B2 B0 0§ dath zded (BB | iz Iz d
cOMS dmdzj dedzscts Odzs B ded § O3 d ¢ Rdeg digdzd J t3] S f 5 cOL E
H20:

i [ OfnfifeD, ofmMskzf doh OW o tj OCyds Al odsihlsiQ dzdztg

tOMS dMddj dzdgOE3B856) ¢ 100 % / 50 ¢ = 34 % tld.
i OMAO, tBKOLBO O OW 11 dgj kHOdzd o "Afg mvj ,d
uj o3 tc OMCS] fnddgClzdzt§ 48 36 ) L 100 % / 4,63 ¢ = 31

i [ OfmfHRO, 1 Codo Odzj dzls dzOW sMmils Ols 5y dzts A3z fnkz d3c
tcOMEC d fdkjjodzdzgidz yJ d3 6O MNCdE@)dAjdRGBRAC ) L 100 % / 2

RL tjQlusd IstOmMyl SO HPH zEslsmgle®w &3omMRY Oj s o
tcOMS dmadzj dedzr d3 Odz¥ d3d dzd § d3, ) Mtej Hdzj &3 dzO 30 %
cOME d Mdzj dedets2 €t d3ded 4 d3. t OMmdssilsted di3 H Odzdzts | i t
IsJj ted3ts H d dzO dzd WL K. ts cds  OfgiOsiziz: L 12F O dadf jfds dadad digdz’ Is-j to[d3ts |
tcOMmyJ Isr , fsCOL T 908 hdj, Yylsts o dzOcO dByls or f
¢ s d3f dalsleg © Al SSOMIN, Cr, Fe C.

t OmMudls ¢ dMmddls | dzHdds:i2dzv fuslfiEsetsdatdsh Isidj dzj L ©

t OmMMudlsOj &3 ¢ dMmdzd Is hGp'ctflaz & sHdetsMisdzdzs e 3 d H S
L Issets MEtsddBddedtclzj &3 Msslse jIsMmiseakze h dj toJ OCydd c
HOdzdz" § [ 30] .
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DG, =79070 %6,275 Y >

DG? _79070+ 56,270 4130
2,3R 1O 2,38,81441T O T

IgK, = 2,94
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1 02HJj &3 LREQUjtdd] ftoj o N jHIR ff BEOjiSEs et dfn tEe s, ff te d
©OL dzd U HYf 1600
100 dh j &3 o KisOy J ded J
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lgK, - DoHT Beeo ..@Feo
PH20 QFe
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vt Mt fd ¢ sdydppst OQYls daecssiitdafsiH O Rl oz dzg d
141,55 10 NdHSEB] X dzdL 5 FeXyqd fipdfv jBldshiglr | Qze/Q BefOo t
o8 hdzOCj NjdzjLts d&yjls sCdhndyBL. MY Iguh]fistefds, diuds'
C sdzyj dZlodysfafs H O o (5j IsOdzdzj BEHjI kdjdz " Ols: Is,
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{ Odzj § flklsjd Stdsdddiesd&dd™ toj @Sy 1§ tsdzizy,
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t OMmMydls sCdmdzdis] dHEBP s Mfisdtss fzkfisd ¢ ©OMiIso st
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vsO0Cdd3 tsBtOLBAR H&Y YJdHECBGCH Y= &L B MYbdpdsH |
f Otcyd Odz! degsets H Oo dzj dzd W iI1°Distelp HastiHs'O Isds yalAs, H s js B &
H BSIO;. vt HiQIsH sfiis Ols sydzts Mmddzt dzgOw ¢ dMmdzd sy dz! dzOv
Ctej d3dzd & , HOYJ ftod dedL 82 Jjet Csdzyj dzls tc By ded
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1?Q0° _ T 10°
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f Otcyd Odz! detsets HOo dzj degd vV ff AEEDIs Bo HHE ) ls O Is tv Edzts 2 7 )
Odzt i3 dzdA0:H 5B u s jHyksH Sfids Ols sydes Mmddzr dzOv 6 d fygdzg
tslsdztsh j dzd ¢ ¢ Odzs d3d dzd ¥ , HOY J ftod dzedL €52 J gts
% OCIsduR & @l B 6 i35718°%0ds'dy @jslsizj j Ud 5 aldDic 'HH O jf
10i10%H s 1300 O Is. o3

sO0Cdds BBEKLOL 53, i sdzlz yJ dzr smdats o dz" | e OC 1
Bsdzj ¢ HdoOdedd Isj B j teddlsktej 1600
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