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tcOMSC d Mdzj dzdzr 2 tcOMYf dzOo MY Gylsf @dizzE@zts o { sadazh
Wjtcttesmtf d&zOe s, I©tejBlkzs hda, o Mot tsyjtej
i dLoetsHMmIse O.
s0Cddz tBtOL 53, MSLHOJ IsMw dzf 5B~ tSH J A3
MisOdzsea dlsj dz! dzts?2 f dzOoe € . l .o BHtsdzj dzd §
OdzdzO {f tsiLso Ul j Is ts Cddirfr§dde Is j dz' dzlz ® f izOoe C Iz
<;fr]lsz-)szdzJS? MlsOdzd M fsdsh i 8 osls Odatse
JArBHO ofMmjnrn djedtzse hdr HBBOaBE o M
RLSJff]lSdZ'[S, Yylsts MtsHjtey Odedjy BkEZcecdzj ctsHO
9 dzj 3 YOt dizj B35 BiAsS Bz " d3j Is O dzdzts d |
Bisdzj J f§tetsyds JjsOfgs i m ddzp dzepr [z & A
o jddyde Osls MmMtsH j ey Odaed j z G dzj
Is. §. ), tcOL tclzh Ow COteBdHT
LI H{jiedP dzd v ke dzj esHO 9
sftej H]dWjlmw Wtedizdzs2 ¢ . . [t
4,61 0,27[Si] T 0,32[P] + 0,03Mn] T 0,032F].
tots d3j stsc ts, ) dMmilstsydzd € J [ 5] st toj |

fr]lchithOdz,ch Zcdzj csH O of Qflz cldzjozzl jlstOF Iginte QY O
orfezmej, f OtcydOdz! detsj] HOeodzjdzedj uwf o €
COLBBBIGOLAdZ » othmiisOdzso dlsj dzw = .
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4,3
4,2 V= 1L4134%* -~ 1, 162X + 3,8455 ¢
41 R - 0687 i
L 2
X 4
O 3,9 - /
3,8 / o
37 _/_/0
3,6 T "I-/ T T T T
0,4 0,5 0,6 0,7 0,8 0,9 1 1,1
(CaO)/ (S
t dm. 1. l dzdews g  SEp@EO 2O MtsH j toy Odzd §
43
472 <
41 -
4 . *
% 373 b ‘\\"'\\_
= 3B
37 ™~
e R =0 7614 ‘\‘?
3,5 T T T T T
04 = oA 1 12 14 16

(Fe0), %

tdfm. 2. | &ePodedf JzOK§ dzdflzO fsH j oy Odzdj k@& d

[ Odgdzts] BEZlseo jtwyHjded] dzi MEBdz €5 Htetslsd e
SftejHjdj dedzgs?2 oBjtej tojcbdzdickj di" &) W OCkt
Fedzj esHO .9 1 Wise lf dgj dadz" j Nd T &€00sQ y§ dzd jdac
BilsOk&bteedyj MSsd LOoatsHj ddg. ¢.s. wjfts
LSy jteddj delsT [ 6] fsLotsdddd §sCOLOl!

tjobddiobjlsmw o HehsObsyds hdesSda ot
Py v die@0 s, dats, o yOmMbdshlsd, J s
sls MEH]tY OddY LOSCdMd JjdjLO o h&OCj (1

Mdedy O v 5 Bjty kojddyjddw &BOMMHtse 52
1 tod Hisflsd X J dzd d s toj HJ dzj dzdzets G t5 3 OfgEs(Hj j to
FPedzj esHO MlsOdzsoadlsmw d3jdzjj 2 % d §tsdzkzy
By jls ROtOCljtedL 59 Ol! v € OS¢ ykckdz
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0,00 z,luu fl,IIIIEI E,;II a,lun m:uu 1200
[ST], %
t dm. 3. lLOddissme w L ! Ctoj dBdzdww d k¢

| 20 d3j dzOls j dz' dats, yls s H dzw f s dzlz .
r MsCBdj cdese Odzdets?  MisOdzds ¢ Is P ezezdzts 1 p | fiy
sH | toy Odzd J Ctoj dzded v , Ctslstster 2 o desd Is
JeesMddzdydy &3 ddd nddds$ sa ks dBsd.

v OB dZdyo 1
/\/\q’d3q’u4fr]€q’2 mMemMis©e MIisOdzd OGS d 4

52303

C Si Mn NI P Cr Ti Cu

O, 35é(2é3Hts (HTs (Hls O/JHS 08¢é1l|HtS |HTS

[ d &zftetso Odzdjy d Mdaedyjdzdd MBsH ]ty Oded™
a3 Is GOdfdrjdzz f ctsH ZC Is§ MsLHOjl ftojHfsmr dz¢€ d
f sz yd dzedw y Otetst tots ydzts 2 or MsCsdzj edetse Od
CdmMzstesH dzts?2 ftosHlzo Cd yYkelkdzO, smMB j dzdzts
MJdEjff].iSHJtG)i@hchtS mr o' w ftocdtotsH detsdzj e Jtetso
~tesd3MBH Jtey O dr d Htec. ) twhlkH.

r dzw 49 JtoH dzse ME 52 tsB dzOMmis d OCIskzOdz! dzC
OydtsdzO dz! dzts 2 fjtcj cOBBISCd ded € j dz' MSH J fe
Of OjomMiets BB Miststetsy H j dzd 2W 1§ lietHts O df dpntcto 14
ftcj HJ dzZr tsB dzOdBId , d Mdlzsidz! LoAsstdedyG 0 s M J .
] sdzlz 4 dzd J i j tco diysiarstite ts kg S1O@zdz] L HO
LAy dets s Mfsmselz [ 7], o Cdzs yos h j dzz
Cddz MsHjtey O j2 telzH' ¥ J dzjjLdsldsGily ted dod
O dzd dz0) d Jets ftesf zOaClz © HBA) dadats?
J Is! ~ddiBdyi MSd2 MmMtsmisOo, ftcdoj HJ dzdz" 2
dz' dzj 2 h j2 ®BtOBBISKEo he. EMisOdzso C 2 1 j Y-
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v OB dZdYyoO 2

mdadud MEd?2 MMmisOs § jtee Jydsse s d3j

C Si Mn Ni S P Cr
1,7é]4é7/0, 400, 50, 02¢é|/0, 02¢1, 3¢&1

l fgLEtohj ¢ twOmMf dzOsk HBBOO dzVv j Isfqw fds,
Cdzy) delstcOIsO® (BIs 150 Hts 300 €6 9 L O9
B lsOzizO d rteodBtseatets Ctdzyl dzstcOIsO) . 1 &
czHsdLO | MIsC s 52 md3j M+ & fteslsy COJIs o s
Cted digdzd J A3, ke dzj cBHtsdZ d WM stetsds M s h
Zcdzj etsH O:

2Cr,03 + 3[Si] = 4[Cr] + 3(SIQ);

5Cr0Os + 6[P] = 10[Cr] + 3(ROs);
Cr,0O3 + 3[C] = 2[Cr] + 3{CO};
(SI0,) + 2[C] = [Si + 2{CO};
(P,0s) + 5[C] = 2[P] + 5{COC}.

JSMmdH C0O0dzr ydw MmewrLr a0jls BtOL Iz " djfr
o MmMddzd s oOlr d W oOlr, yjdk ftcjHSISo tcON O

3(Ca0 + (P,0s) = (Ca(POy)2);
2(Ca0 + (SI0,) = (CaSiOy).

] fesyy ming f O &) oo tsff iy dzs  ff tets 3,
MC Oydoe Odzd j h zOC O. [ dzw ddzls j dzid W d € Oy dc
oL By dzts SOC Y] ftcjHo Otedlsj dz detsj teOmY dzOs

CtsdzyJ dzlstc Ols ts 3, s OdzOdztsc d d n Isj -
dzdL S skzedzj esHdMissets W jtotesntotsdgEO [ 2] .

l dlsbef sdzzyoj OwW MlsOdz2 BEZHjIs tslsa j yoO
9 Is0OB dz. 1.

vsOCdd3 tsBEOL 53, fts HOdksdkkz M shtss
fsded )y j dgdes 3z fMsH j oy Oded EZedzj esHO o ff jt
dzj sBntsHJd d3tslis Jets ftojHoOdIlsj dz' datg?2 { tots
MtsHjtey Odzdy GCtoj dBdzdY d EZcedzj cBHO tOMaBHLE
~ntosdisdL 9 j MisC s 52 mdsj Md, ColsstcOW S H dzts
tcOWddzdtetso Odedw B sOdzdzO tslIs otej Hdz" = { tod d3,
fMsHjtey Oded§ dzd € adzv  Ekxd fted izl Mlis otdQfifss Sk
Wijtctesmyf dzOeatse s H Odzdats? Isj rdesdzsedd dzj
mMiBj Mtsd diisMmis 9" MC tsdzj ¢ dtots o O dadats 2 Mmis Od
BzHj s L dOydlsjdzt des dedyd, yYd 3 f sdzzyoj dzO™

IdBdzdtscOW dujmMed2 mMfdmse
l.addzj dz' ded S s 1. ¢. [ Andsdydstsysiadf o 4 .fdis.Odzj §
ftesdL oBHMsy OF dedz Isindgif d de@d ydetH) ¢ 52 d  C 50z
dde¥ sted3Oydd ¢ v j tcdzO% 208§ Is Odzdzztcad g w & .
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[BhOW &jlsOddbicedy : bkyjBddS HEW ok
CCEBjoLd. , [HHf tOBRSA ¢ o COHJ BS

¢

768 M.

mdztso ' fiesdLoBHMISO O d BGBOBBISCd d&Jls
tcdz’ » @BEE®MGEZER Cyd2 / iy dydzdddzy @6 Qazlz iz
) wujluvry, 206006TM.

. [ . vdzj cOBEzd&zsar, B Qj. 21Q, ¢B.4/¢ st
| c OBz dztse . l smmlsOdzs e d Isj dz' dzOW f dzOo € (
rwo /] ¢culsOdzz é. " 5. 2015.

[ sd3j dedets ] ftosdL otsHMlsaB Is. 4ftcOd tsydatisH
d HBd] dedze 2 (Jtetsyg mij.f . /0 Y tgHs OERBEIZ.tc cld JV ¢

fm.

1 OCtse9 ¢. ¢ . , vz e OB EZAZSD 1 . H . l tots
Jdzt MsH jty O jets yYkekdo. [-Is juntadizdH J dg JtH?
wdteddydds) Et@ruipsd? fwosceimmh o
J BdlsOEZ;1062001, fm. 102

: 1 Ols. tON0 . - 2lf32Ase f Jtoj cOBESISEd GEdMdc
dBOddBses SH. R. , 1 0Ctes 6. ¢ . , l sdzE s .1
zjzcOBEZEZSO 1. w. [/ 1R .7 18. 1999.
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CT-NaMNMQOoORFAFC AL W

S ) T
© ¢. ., Wddzd ©Odz) vtav, f
BOh d dzts fiy Kzt v €

vjteddd yj MS s Zf tesydzj dzd J Mls Odz' dzr n H
dzOd B sdzj | L WWJjCIlsdoe dzr n d Hj2Mlse j dedz" = f
tcOB tsls’T dzOGtlkzy jdede" 7 1 dzj A3 delstse  BONM ddz d
dr ®BOljtcdOdztsj S sfylsd . Il 5 ddzts ¢ d » M Chipfdzlz y O
SftcOoHOMRO dsCOod dOv IsjtedBctsBttOBBISS 0.
ZOdBtsdzj §j dzOGctelzy j dzdzze tOBtsSYkzr B89 ton dzts
MjtwHYyjoddalz. [ dzv ftso jtern deslsdesets 21 totsydz
hdiestCts feddjdvels Isjtedddud ME z¥ d3jodzdapts ¢ sy
sBteOBBISCd. [ 1]

gtocjHd BjIstsHtse bkftetsyds dedv dzOdBtsdzj
L OC Odz€ O. [bdzgjfpj &3 Ms HO d B j d3delz® L O
ftso jtorndesMmisdzgz M dzOctejotsdz CSsdayj dzlstcd tots o (
zOL j to, f dzOL 3O, vly d° oHA¢.ls \L=izOd( ts glzdz' didg
BOh JddesmistesIsj dzt dets? ftesHEZSCYydd, SCobsteOw,
B Mistes dL 2O de Ojlsimw d dkzyxHOjlsmw o Yy~
fsCOL" 90jI s ls, LIsts ldsmdlsmhw dzj s t
g stelsdets?2 ftesHEZSyYydd. [ 2]
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it Zydz@®L dgj dzdzOv L OSCOZEO ko j dzd yd dzO dzts
gLHjdd?2 d tjhddzO twH tMistcr - UtgtSde;d3 C
sO¢ dn CO¢: Ay [ s o, Al vl s o, Aldaf1 [0,
tcOL tcOB 5ls Odadzts | sBtstclzH 5o @A) (HERY Is O detdzan
f dzOL d3j dzdzts 2 JjL O Ydy&kW©af y Odz Is j gt f ted d3d dzj ¢
QoalssRROIsdyd MEdr SR dzj CMtse dqdzd tesBtslstse .

J MW jtcj fsojtorndesmMisdesets Ef totsydaj dzd v
f dzOL d3j dzdzts j otsLH]j2Mlsodj Ctsdzyj dzlstedtetso O
RZORtsHdIs o My Btsdzj j h JtetsC tsj i td3ds a5 platzjj dzd .
ftedd3d dzj ded §j  dzOL o3 dzdzts?2 L OSCOdzCd sy jls M
ftetsyd” j 3" = HJlOdzj 2. s O0C, 1180 Isj r datsdzts
sOdzd t€OL dZzdyde" » Isdf steOL iBj tesea, GCOC M
sCOlsdz" j] 90dzCd, 90dr, qECtsdfm®P, o8 @deds®:
ddzd , IsOQ d e jtordessmisd M t©OLoadIsr o3
d3ljtsa, LoY LHBYSd, hdzdyj o' 4 mMsd H ddz
sdiOIsd yj M sd3 tGJ)|Cfd3®:. zdtesS OV ¢ Od
Odz€ 52 3 Jj dzj L sz ¢ tizff BdsHA] hilsE ) tief HixfigldsTon
Zdztdotc j Bz j Is 9 dzj Htcj ded W EmMisOdztso 5¢ ts |
fOLtsdz tojcocbkzdzdtctseo Odad W Bsh dzsmis d, H d
L o34 dzdzs?2 HEZG(.

Mtse j dzdzes s d  §f dzO L-dEj tekfdlisCts o itc P QP dzlzf i ls -
tcd 90 d o 5L d3tskyfgzzthpsd 2 Musd da@®ydedjvdzd W , tsB
sCky ddzlsjwEm@ordas@ryisis , mMizh j Mise j dzdets ] o dzd
Odzj dzdzse s Mdzsw . CW W jCIl MetsttsMmisd Br dz
dzj His9 Odzd d ftcJ YHJ ofMmjcts LOMJ Isjdz o
J dzj dzd § Os'tefij s G nfdeMse Miso ¥ h j e85 SOz
Clizter L O Odzj dzdzts 2 fmls O dzd , HOJ Is )
sftedwisdesy Mtsyd sOdzedy Mos2Mmlse  tetsydat
ftosyj MMO (o jton desmisdetsets f dzOL o3,
Is j tead'L fiptg sdnds s810r%) ( 6d0 Misc dzOMts o O dzdzts fi)
Is O dzd W f dztslsdetsls d Isj f dztso tsG 15 i tsls
wdLdud mMSdBd Mets2Mmise ORd MlsOdzd. [ 5]
ftcddzjtc, LkMlsOdatse ¢ O f dzOL d3j dedzts?2 L OF

TRUIIPITarog SICQ TFT
~00MNGgurEF3I0O0 "0 FeENQOQO HHR+—

EHL*HQSSh@snsnsnhoonnwexs

ROOK NG
B3O

©]

VI V-bftej HdZOL dzZO Y j dzO H dzw sBtcOB RS i
ftojnimlsOadvs hdn Mse? Isjd&O otO" jddw, |
B ~rOdzed yj MEsets tsBstckzHB Odedw ( MisOdzS s,
H dz fsLdyddzd tctseo Odad W HJ s Odzd d ( ddzd)

EmMlsOdetso 5¢ Hdzw § dzOL o3 dzdets?2 L @ @ dzSzd dzts By dzt
BdztsC 5o Mo toj d3j dedaets G s Mjted? detsets o Oto
sBjMfjydeaOjls BOdz'j cc0OBOdIsr , 3B d dz' dzts
dZOH j y desils' , sz 1+ CMf dz2OIsOyYydd d fSE
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[HdZO dL sO¢dr EMkOdasoe ¢, f tej HdzOL dac
s tzlz 3 g3 (VIJtl) BCOLOdRO dO twdm. 2.
[ OMMOdzz Ms®dzlsp SH60 Cc, dOfitcw y j dz
Bedzizs sz j 20 €1 ¢, thfr] sH ff dzC
e} MsMlsQoadzw jIs dzj Btsdzj j 1XA dz/ &g
é Mdz2 BBtOBOISr 9 0] B2 Yo Jjton dztsMls
i L OC dzt yO,  Ismw ) ML HOdzd d ftcd i s
gdzdzw ststc®@ d f dzOL disslstetsdz® ff dzOL d3j dzdzts 2

mMud Is sjf dzsetsets otsLHj2Msodkj dvkzc g

L Bslstesdesds Blsdatsdlsj dzr dzgs Bt OB Ols' 9 O
COdzj dzgdzOV ff sdzsMO, hdteddzO@ Ctslststets? toj G
f dzOL BBslstesdzO HEts dLHJdzdy d dzOt]’tschidZC[st
MCOdzgdtelzs h j Gt EmMstets?2 Mise O, Il dujidge = to
otsL BB detsmIs § 2 mlsOdzse ¢ d lj JHEMBsIstej dz2O
HizG 52 CsddBddzd tetso Odzdets G 5 2Mmlseadw. 1 tod
SHdsotcj i3] degdets HoOJ HEG( (d34>|HIz COIssHsH
COstsHtsd d o jtendatsMmis! 8 HjIs@dgdi)s,? Jdzj sl
tcjezdzdteclzj smw dzj L Qo dMmMddsts, yYlss §tsL o sdzv j |
Isj § dztso dztsy j dedd . [ 4]

FeS— FC R~ WNO
OROITI TN Gg
O - ogoo=x
wW@E—e
og- -
© 0o

tdfm. 2 uvijtl

I [6f cujojtwmMSd?2 bittkzsdr 21 LiC®toHH dipzty
Pftesydzj dzdj L EBYyOltsets SCtdzj MO MmlsOdr 45]
fjto] cOBSCHEZsdZsRBO0. 5 LOCOESd Ctdj s
dzd 2§ tetsydzj dzdzts § . 1 dzOL i3 dzgdzOv Isj tcBssSB tIGOB S
200 HB 51 [HMRC. (tdf. 3)

98



—

t&; ' \‘«- e
,,\) \
R,

n W

{ df). 130CO0dkS O bktjWseo o20dkO §dd ¢

] 2011 c¢tsHlEz B'" dzO Mtst2H OMzO d fiptiusdD datsts &5 C
ddzj elststedzr » dMssydzed S s §dlsO0ddw HEZE,
ddzhistedzj dzlssdz Btsdzi § 34 dz€ d 4 HlsOdd, dzO 't
1 BRI d2Z0dz! dzr 2 WwASHyYdER. ISsEfnaE vBhzjj 80
dZzOff tew y j dzd 4 ff dilke@s0h j12, ffjtslEtc j B d2 2DV . ditsh
ltesdL otsHdIsij &0 d&t®RB! Mmd32 sBtcOB OIS 8 O A3 2
B dzzlslz. [ 4]

v jh dets tsBtcOB OIsT 9 Odzd ! sO¢ 2 kMmlsOds
L HYJtdzr » 90zt dL MlsOdzd 5m [ Hdzw [ ¢ [
HRC.

s O0CdJ ZmMisOdzse € d dzO " dzd Mo sy i tod «

HdMisOdzydtsdedzr = Stsdzjy Hdzv [ ¢ CULUtcOdzdzOh
fsorhjddjds IsojtHsMmisd s 33. .35 HB 59
hCdotsoe ( s ©dz 45) , H dzW 10 J CULtcOdzdzO
o jdadyjddjd ey cHisfmisd BGls 27 HT 52 H
so jtcHtsMisd ©Is HB 236 Hts 52 HRC Hdwv [¢/f
steOMmMdesC OdsME) d Htc. [ 4]

VLMNsOdztsa $ O Hdzw Wddedh desets f dzO11H3) dzdzts 6
ColsstcOW ZOr sHdIsMv-{f tctshL o 5 H iy ddilzts 2

¢l dzOL d3Oyj ddsjecle | B OHALFH dzOL dzOy J dz0 H dzW B J
zQdE j dzdv dJL dessMiss2 Ctsets dzOdesf sCte" Isdw o
EMdzOMmisCkz, HjlOk dBOMNdd (BJjL dL dBj dzj dedW
&ZOctejoj dqLHJjdzdw do BBdZjj 100Aw) . (uvgn
dL 0 dzs€ O Of f OtcOlskzte fn Y dHC ctidstels dy i ts
f dzOL dBtsea d B3 yj M< d o3 Gj dzj cOlststetsdz, R fls tsyd
BOdzd f z dzv Is ts tG, 1 Ofmissdz! dz" 2 BOded f 2 dzv s 516,
fsCter Isdw . [ 6]

{{d "IRrRs" [OMNMIsOd " o RYJoOMEJ dd&jjk
Eftesydej dzdi §tso jtorndesmisj 2 wjleddzj zod zd iygls
so jtcHtsMisd wWOBBYJ2 e jtorndatsmisd, dzO Ekfisc

I v j dzwB[{d[dEMCSgs SBY 5L dIs ef dfOie telkfj Ldadaizd d IsL O €
fMis©Odz' dzr - d Ylz ez dzdzr = HylsOdzj 2 . -9 j lGH S
62. ) &z ddzO 1 di3d3. [ 8]
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s0Cdd3 BBBISEKIRACHSMIsd ftosatsHddz ftetsyy
dOydesets tcOMmlso tytaidf jMpjojed@® tsfRlisdc sH iR H Iz Md
0 dz¢ O, O OS] cjtodzjlsdydes L OCter 9 O h
stetsy ofsMmdzj HMiIseo dd dCigdidsdin tadis od® d2ts frif! tc HBC
[ dzv tslsfdzj ¥ do Odzed W HddZOBdSd ftoj sBiOL
JHjdets dgj MEtsdz! S5 s " Istso . 1l yOMmls dats fr;
80;, SO, S5, S, o Otc! dictseo Odzd fiy! fidzj HIzs h
j Ozt O, Hdzd Isj dz' detsfgldey J dzlists® y a¢f W dzd 1) -
J dzlstso . [ 4] 1 jBBRrBHd RsMIs! dL d3j toj dzd
mMdksmisd tsls ECOL Odzdzr = W OCIststetso, S
BOdz' dzr | EmMzsedw Hdzv ©OLKOBBKS Is
Mzdzt WdHdzr = t©OMlso stetso .
dzw Ollfiple dzj dzdv BN jes MisH oy OdedWw dME Kk
JHOOtodIsj dzt des BT dz {1 -tdifejjCHisjtalis W @&dz@dij Us to gizC
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(ted Mz e mdzj pso Odadfjtf | BB SISSR] stej  § 5L
stsydetsj dzOAtyHjddg dMStd 8 C a3 sdzj dak
ftod d Bz fijfidsions n d &3d yd MEC dd3 OdzOdzdL 53 tcOMmise

{ dF). -MEjSktt Hddhbd YdHdscts ©OMss St

] tcd Mt dzCH S OL Odz o sdzdztso ' | yqdqmdzO Hdz
CoiRf sdzj dzls© fdgi d. | sdzdzser j  yd-iNO H dzw
Mtstslse jIsisoalzjIs™)  d CW ztiz8 218 5 zGd dz'NH;" -Gtz ff §
fMtstslse jIsfisokzj-b59 04" (Cfigfos &z6 1 & & dzC yd 5 @BO dz! dzr -
Mstslse jlsMisokzj® ,§ fidkzyl & aazS (yifdsHzZ@ @1tcd@C T | i s
fdS 1687 @il WizdS ydsSmds Qm O Isajtadf] fd¢
( s, mmguc{deOdzJMTﬁ]tsdsﬂslzmﬂsfnlsalzJIs'l),u’q’Qq’
2339 ( fdgdzv Wk dzS yd sNBD dff) Hids 1§ o jeldshiplgefP)j Is 1 3
H dzw ledzguc{deeldzfﬁw&IsaGJtddzﬁ]]’lsjalzgh fdS 3653
HdzO¢ s o CO0Oyjmbsej Codzlstctsdz' detsadzts d M
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i 0¢ydd, Br s fdctslstse dzj dzs  dzj S s dz
dzyd delstceOyd?2. 1 ssdzzyj dzdz' § HOdzdzr | BIstsB teC

H

{
O dz0
COy
i tots
S

ng o
o

d
dz

179



v OB d&Zzdyo 1
UBH | BYD®&D], SO>S LOoadmMdBsmisd s ¢ tsdeyj dz
tcOMilso Stets o

s sdzyj dzls tc O 565 s dzts 'SINHzOH

Qizd sde" , &6 1/1 1/2 1/4 1/8
s 1,98 1,87 1,92 1,54 1,40
S 1,50 1,42 1,49 1,30 1,33
5,02 0,36 0,32 0,31 0,26 0,20
SO2 0,75 0,70 0,68 0,60 0,60

[dzv Btdj )] d@OCHYHdBSEE o thy todv sed iPiBdeie )
esslko jlsMisabkyh g2 HOddy &5, kS OLOdedz’ &5 o Is¢C

S2- Sn2- S203 SO3

=25
15

- 0,5

t d.2 o S HS, BPO ]S o L Oo dfd i3ts
tcOMmlso tstej dadz" = o M j M

1 O0dBtsdz! " j j MtH jtoy Oded j j dizjSdarfis O dzd@dZy ts dg
MsH jtoydlsmw o tOMmlse st , M CBdzyd desteOyd J
2/ 1. ]l ttOfmflse stcOR , f LIis/d2y j fdds i Py @ &d jto OE
CtsdzjBdzj Ismw o §tOCIsduyjmMSd GHdROCEo ™ ot
Ctsdeyj dzlstceOyd d fnJ tor ts Ist dRts ) @ bz g tizdlzdats M H Bt
sftcjH]dzw jds" 7 Odedtsdatse L dzOy opls jHdf deissiZlz Iz d3 s
MowL OQdets ) dzgj HsMsOlSsd3 Ols s BE9SON B H dzv
SPRMABHY dL o' h jMCOLOdEses, flsdBOd! dzt
tcOMmlso stc M MSHJE e OUH GifiFs dffgdilettmts SefififfiHte GO d3d3 B
1/1- 1/2.

{ Ofmboste, f] JMARGHMGS2 § dy jazsHaOREd RH
OBBsddwe 2/ 1 Wodwjlsimw BSEOl' &3 &0 MBH
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SHdZOCt dHjls L dOydlsjdz dz@r 2 fjtoj cOMrtsH -
dzj y jsdejBfie OL dz" d3  H dzW tcOL tcOB IS¢ d sflsd 3O dz
tcOMmMsoatste M CtdyfdEe®@IhHIid Otis@dwve 1/ 2
2O tBtcOL 59 Odzd | dimmdzj Hizj 3" = Odzd tsdzts o
ftoso jHjddVW [ dBjad Yyffdtse tsmizh j flse dzv dzipw € C
fsdzzqy BtsdzjJ Itsyder » tjLbkzdz IsOlsse  dL d3jt
L Odzj jdzr o IsOBdzdykz 2.
v OB dZd yoO 2
gisHj teyO&PI, SO, S 0 L 0o d fndudst iy lp dz! thzls fyls d
ftosaBYHJddWY t6g OCydd.

s 5 dpy, It j,Bvdsd dalz Is

%‘ZGO[,BF) 1 2 3 4 5 6 7
S 0,82 1,26 1,54 1,8 1,92 1,92 1,94
S 0,13 0,59 0,65 0,97 2,0 2,14 | 2,13
S,0; 0,14 | 0,20 0,28 0,28 0,38 0,42 0,44
SO, 0,27 | 0,30 0,37 0,54 0,73 0,80 0,81

S O) H Bz o toj d3] dedzts dzlz ftosd3] M 2Is@izdzd Yy ls tsB
mMtsslse j IsMmise iz j(I8 0 § xigtogefis® dz! IsOls T Hs@dzd#z d~y dz'
tsils 5B tc Oy tg fidn 23RO
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S2- Sn2- S203 SO3
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t d.3. H SHTISPIRPI, SZo L Oodmd issMmisd s H dz
fteso jHjddW tj OCydd

SOYHBRE ot @3 dzdes Bz § to 5 d3j daldflAzIzS | s IS3ts
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o d3d313 dZ(ﬁMH4OH +4S= (NH4)28203 + 2(NH4)28+ 3H20
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W L oeRSdERd ud MS d d3 B4 IssH O, Bs ) dzts Yt
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vsOdd3 BBtOL 53, stflsd 30dz dzr d3 o ted d3j dzj o
Cydd o4 8mOGO Ftod ISI0UY j tgaz el BjoH | d
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Istsé6 s, Yylstse i sdgv Is HqdzOd3d S &z tsB G
Isfr]lsOlstsudz,ts BN dzts tsfftejHjdzdls! MmtsHj ey Odad j
1 sdzlz y 4 dedz" § 9 naBH] HwojHjddwY dMmimdzj
HOdzdz" jls difstsdgts Y- o tojh jdedd ¢ tetss dzj 3 Zlsd
sjdedLMEBets i3 MisstesyHjdzdW. |1 HOdzdes?2 to
Mg ter ) COyd Mo j dimrBH MGG s ftiecsHEZCISO
fesdzdmkzdz WdHdzr = tOMmlseo stese Odzdzsdzd v ¢
hdtesCd?2 tifd Glsdzj dzd v . t OL OB 515 OdzdzO W Is j
ftesmis O, sy 4Is BT IS stJHtGszG dzO dzj Wis gt
HdzW EmMCtstejdedes?2 d 1 WW jClsdodats?2  jtoj teOB TS
dmMf sdz’ L s OdedW™w fodzeyjdedz' » ftotsHEZCIstse H dzv
oA » YolstsCse, HAW HjMEzd WEztedL Oydd dzj W
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IdedzdscteO¥ dyj MSd2 My dmse
l.ésjdydeOdzdjo., [ . skOdzH™ Ctse. 1 0OGtwL
2. MjcsosSHStSHESEdE © uvjdzcdL MEBsd3 toj ¢ d sdzj .
fils tg-43 4 3

3.t .. [ cO2Hjdz MtcOdzj dzdj detsyp B2 Mgy ter .
r ztecdzOdz

41 4 Wkt d cOL sOLOrMs-02O, 1997c¢. -~ 2,
5m. . u@Oudagadh ddsBOj 80 1 tsdzkeyjdedy Idtmk
U J dz6 d unfy Gets 2 sjLdmr HiSC dzZOHtse dzO [ j X H
candddyd MG Ow ZzOkZz¢ O ¢cOo¢ smdatseo O
ftosd3r " dzj dzdztiffiplOfEZ®s B ©F, o W fizj tedets? 1

182



M Hdw sy HjddYy o HDYgBgEB®MY Oy fzdpth ¢
14 S izicisEdOIs2,3 24AsW B tEHISEEB 86 .

6. utcd W sdztso O ¢ 1 - s Oyd mise j dzdz" 2 d ¢
| OB BtcOIststcdz 2 -f{dtalehfCls d SR ggu.2yQj Iddls.tc 716 f.

Rl [[ 217 J]lpawf AR RBUV]?2ART T IM [ ObUI [T
¢fffvrRc 1rJc {1 J1dzr 1 RC VIft 1L 3Mm gUL[ ?A
1JdJffuvfelreotréozrm turg

H4OHdJ90O m.t., C.Is.dz., HBBYJdls, uvdiBjIstss
cmddBdwY d ~rddBdyd MSOw Isj n dzts dzts cleftar@dzlss Ote | U
COWJjHtr ecmdddw d muve 1ty jdbts 1.6¢., dC

msve uvOteJuv dd&3. [ . m. 1 2dzOIsd j2MiBOjO ¢. [
mse 1 0dzsOBO2 . 1.

] dzOfMlsswh jj otej i3 it Giistets ot tot
s OtcH d dzO dz! dzts § ted M dad 4 1 Istsl? s H ©f Bt tsoB @I j P lg"
ftetsd3’ " dzj dzdztsmlis d LOC dz¥ YO, Ilsmw ) dmtf sd
tcOMmlsotstedIsj dzj 2 B dzOGtstetsHdzr = Bj s Odzdzts o .

Il Isjtoed3sHd 2O yj MEtsd3 tslsdetsh jdzdd tcOMmlsoe ste,
o yYydoded misr n, [ 2] dzs d HEkzedr t©OMIse tstc
Bsdzj CSzdzr zs h g te Of L sdzslssdz HBMIsOIstsydzts

md dizd yj ms s ¢ dMmdzj dzd J Ef stedz” n mMzdze WdH
MW Odzj ted Is, ~nO0dz! Csfdted s, dqsdzOdzd Isdtsmkz dz
fcdzdmMzdz WdHise ftedoasHdls ¢ twOMmlse stcj dad ®

HsMIsOlstsydzs "™ re Mg &M dz' W Ols dzr = d Mmkzdz Wdls
tcOfMmise tstcj .

RMIstsh j dzd § L Of Offts o ¢ d mdzj dzdz" ~ L tsd
dzj sBntSHJ d3sMis o so dzj yJd dedw ) fjtojtcOBE
L sdzslstsfysH j ey O dn tokH d Ctdayj delstcOlstse .
B Miststetsy H J dadjjdzdze P Mfos dzsPd3B ' dzC 52 B dZOML
SsOLORMIsOdz tOMf sdzOcOjIs BB hdd&3d L Of OMO
Mstsdls otftesh B dn §jtcjtcOBBISC ] . R fdz
mMedz WdHdzr » LdzslstsisH jtey O dr tkH d ¢ da
Mijtcj BtetsHWlHAHY o ddr o MOBStesSHAdRE Mtshis
tcOL 3 6O Ltsdzslsddz BZOMMBs2 s Is™ Mwyde" = H
L OC dz# yJ dedz" ~ o MmMkzdz WdHdz = Bd dzj e O dzO = ,
~n0dzr Csfdicdls. [ 1] 1 s Issd3lz, ftcd Y HJ Yd C
dzj sB BsH f sdzdzsMis! & tc OL dztONedylg ‘dztsfif Ef de'd¥sd H '

103 ftetso j HJ da dimmdzj Hise Odzd W dzO { to
f sz yd dzdzse s diL tclzHrT By Misstesy Hj dddw s
Lsdzslss o Ctdzyj dzlstcOlsOrn dzORsHdIsMw o o dH,
fn ffzdde Olsdgy fteso jHjdedwY ©BESGEONMN jdedWw - BT dzd
fesdzdmedz WdHdz" § tOMmlse ster Odsdstsdzd v ,- M d
CJHtesSCMdH OdRBsdzdW € tcOo dz" j Mtsslsdatsh j dzad
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fesosHddmMY o CsdkBOR, GBI j®Rsd O d &
t© Gshy S to 5 0 fr]lzdzl dHO, (sddhizd ¥dHO Oddsts da

HsBOoddzd GtejHo Otedls dz dzts . QI jdez dyfij Tatiziz i [z
cOMmko 6’ & tz 5 dzc[fr]J o o Odzgdzz LAIPLT( 6§ Iz o
y

100), HdMW §sSHHjt)y OddY o378 fcO dgatdsdjj ys3 o5 .
yomo. 1t dimsjuyjdedd orBtOdalzsets o tej d3j
9 OCkEddz 2 W JlstG l sfpdzj bisets, ¢j¢ tslsWe
o Isjujdedj Mkt 1 0lsj &3 twOMlsestster d €

d
I smls sy def QdmeOBJ%JW?&quF@@d? d dz
Yyo jlbsdzr » B lsOdzdzse (AddzdOdz 41 ¢3|.A st [ d
b dzOdzdL dzO L tsdzslsts d MjtejBtets o twOMilso s
Olstsekgddis MM sdedetsds MY J € Is tc s-HMAO Is PeRgnls Elner A An e
Corporation), OdzOdzdqu, dzPe MtsA g ey Altlzd | Ad s
mMkr i CdCd d ) tcOMmilse tstc j-1 3t gty g ts dzdztiz il
My JShtesWslstsdzy sted M ddzHEzSCIsdo dzs Mo w L Odzo
(Per kin EIl mer Co+ p3q Mt is ozaz) 2 M 5 Gikis =
AAnalyst4 00 ( Per ki n El mesdL £omfplesrt bap) tf
sftcjHj dzwiIs! QB@qumeuqq teOL dzd ydz" = X dH
Ols s egddis] MM d s dzdz" 2 M jSCteW slstsd3j Iste tc OB
M j ¢ lsteiPdrzjdfsls f 0 deséts @ dztsh jdadw dL dzlz yj da
1 dzj d3d dzls O. l HOdzdzsdz ¢ ©Ow Mg g dsdzizisls v OcC
f zOd3j dzdets?2 d 1 dzj Slstetslsjtoedzd yd M2 OlstsdidL
® LOoadmMddsmlsd sls OdzOdzdL dqtekzj 358 1 dzj d3J
c Oy, lsgtsizj vz - e d L1 O©O0YdYhnbd zpdzsls Oe . Cdzj € Ist
OlstsdiBd L Ols ste B MOy oOpbBtcOODgBRIL § 1S i
FftcOQo dzv j dzts Blz Isj &3 j tcOIs Iz tc dzts i3Iz tej 3y d iBkz [
f tsdzlz yJ dadz" dff thiplzddiy Rdd' v d H dzr I3 teOfMmise stetsdz, t©O
MsHjtey Odzdj t©Odedzjd EZCOLOdzdzr 7 dtsdetse 3
odzgj Mjdzer o IOBAZdqYUE 1.
v OB d&zd yo 1
HSsH Jtoy Odzdj d3j IsOdzdztseo o tolzH

o stsis datsh | stsdzyj dzlstcOydw, o . &3c/ € ¢
tcOfMls o tst
¢ ) j-dedoH to (s
O Bk dzg W & Cu Fe As Al Ag Mg Ca Au
2/1 0,0242 | 0,0447 | 0,1658 | 1,8031| 0,3 | 0,3112| 3,3 0,3
1/1 0,0153 | 0,0327| 0,2260 | 2,5952 | 0,4 | 0,217 4.3 0,3
1/2 0,0348 | 0,0637| 0,1558 | 4,8907| 0,4 | 0,1117 2.8 0,6
1/4 0,0341 | 0,1824 | 0,2073 | 3,9466 | 0,5 | 0,0977 8,6 0,5
RMnr SH dzts s
o fige] € G 0,050 5,63 0,37 5,27 1,3 0,4 9,03 1,6
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t d.m. HBHJjYOdzd] d3d sOdzdzse 9 tgl

RL HOdgdzr » ctcOWdSetse o todmMikzdeCj 1 odHC
MjtejBtcO® dMmMmdzj HEzj BOWY twWkHO HBMISOISBYdes B,
CoOtey Jalzas dese s o3 Miststetsy H j dad v . Cls CEBo St
L sdzslsPBte@j & 1 Ists?2 tokH] twWOMftej H | dzj dats dz
Mz yoO,)] SCtdzdyjMmMbsets LdkzslsO o0t! dqtizjlsmw
MsHjteyOdedj MjttjBttO 90Ot qtezjlsmMw o ftojH]J
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O todmkzdsS j 2 9 CGCtoOWdesy slsdsd ud dets 6
hJHho[: o twOMmlse tstc. I rhjdzOyde Odzedj
dzj h Ounwhdn, Bvesdn Emdzse dw = :
jtydo OdzOMm! -3 B sOdzp L OF BB j MMis o
? tw©OQeades 3,5 YyoOMmod. s ftedd3jtckz orf
Mo stcORd fosoatsHdlsMWw o Oolss&udzOs j, (oo
10dBtsdz " jj MsHjtey Odzd] dtodzse L sdztsls O
CJCO tbdigiyjdts o wOmMmbetstty M ¢ sdihjzOOyY
CgHtesSCMdH OB ddw e 1/ 2.

l jtetsW Is dats 1 Ists Mo w L Odzts fn Is § o3, Y ls
Ctodzyj dzlstceOydj2 MsHjtey dlsmw dzOds thdzedd JF JIs €
sdtsmMizdf ¥dddse . v OCYj (jtojrBHE ddetse L tsdzt
gdLB" Ists¢ ¢ dHteS iy HPte jOfdydissifidovlz j IsylssB tc OL ts9 |
Bsdz' " sz ¢ WBIAfimdethidso S slstster j] o Mats tyy
SBicOLtso Odzgdt -dsdetsyz dz'dd &8 - sHJdgr = Hdzw o' h
dL twkHr 9o tOMmlsate: [ 4]

4AU+ O+ 8505+ 4 H+ Y0 AHHEOS

vs0Cdd3 GHEEMHIVESHEf s + CMYf jted d3j dals Odz' dz' o

ftedejcoOvw ¢ dhftsd' Ltso Oded® HESY tsdzdzd s dz' de'
IsJ B J tcOlsktedzr » EkEMmdzse dw n, csy dzs  dL o dzj y*
tcOMmilse tste

Jrfljs:teflsc{; L s dzts Is s fiplig Hh j SO odf A ttaidaid Isd
dn 08 t$ azd W M fdiRshi s B’ Yydzesets 3 » Odzd
fsmdzjHEe h jes ydoOdzdteso Odzdw? j OL T 9 Oj Isfw
ek M Ledts?2 oCttOf dzj dzdzsmls! 86 L sdzZBIsO.
Bisdz! " 52 B34 o4 L Oa dMmdls sls 9" BistcO d
fsHeEBsd dzr = f jtOyd?2. glzh jMmlsoakzs hdj o
Csdayj delstcOlstso  dzOff e O dzj dz' ZO tOLtlzh j dzd

5§ ed3tstss dmdzj dad § &3 ddzd S dMmdzdlsj dz¥ dz" d3 t©Of
mMkzdzs WJdH B ) LOadmd diigtsmis d sls Emdztse d 2
LOC Odayigp Ogz® tWOL dzd ydz' = MSOHdwW e ¢dMdzj d
sCdmdzwv s mw HtS 1 dzj d3j dzls Ot dats 2 md e’ d dazd
MsLHOOOj B » EMmdzse d?2, dzf tw©WOMmMlseosddir 2 ¢
Cdzyj dzlstcOls B dzOG stetsH dz" = 3] Is Odzdzts o .

1 0 tsfhdeso Oded d  tsdzlz yj detis ents told G elzdz’ 52 adgiro
Mz YdHO d foddhzd YdHO Oddtded W dzO
RiMmdzj Hso OdzgdY Y B8COLOdzd, +WWJjClsdoe detsfyls
mMzdz WdH, fsdzdmezdz YdH d Isdtsmizdz W Olsdz ~
dfmn tsH dz" n C s i3t s-dzg ezl s@RMyceiag y 8O o Is j -~ dzfs
dLedzj y dzgdv LtsdzslsO dL bkf stedz n mMzdz W dHC
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CtwOmdljdj2 o IkjSMmisdd drj Ikjrdsksecdd d
COLodoOsNh jj d fscte Mdiekzs h jj deOk ydss,
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Lk CktlsCd tjStsd3j dzHbkzjlsmMw ¢cSCkdzdmMs Oe.

vsO¢ ¢CO¢ L t5dgf LOcGtew L dzgj dzgdw ot dgdzetsc
tsB dzOMmils d ¥dotlsO d GtelzH (, ftcj] HdzOG O Ist
fdzEC BB ddzj L 5dz yYJd dz deso " € totsj dedz’j H dzdffmts  d
fcdzseo ddz¢ Or Bttt ¢ fodzzC @3B ddzj L 5d20 tcOMY ts
dZOC dzOH dzts?2 tsBi jdzgder 2 @ COtedsOdz f € dzOf Odets o
cojdzCtcse . 10Misj3¢C0O Htoj HdzZOGO] Ismw ) H O

Is§ Midgglelzdzd W d dz2O dzj dzlskz co j dzfjtctsé f tod B 5K
ftcj HEMBOItcdoa Oj sy ckzdzr Wd<C) .

| ddad W Is O dzd d ) f sz C sd3B d dzj L 5 dzO R W
1 dzOMmilsd ydets?2 dzj dzlsts2 . [ dzd dz20@ ff sdzkz € s dzB ( dzj |
f sd3tsh & & Btcj Isj dzj 2 dzO ljtsw ¢COn. 1 © [ktot

L lsizo[ﬂ{ﬁjlﬂg’dstdz@dxctf“dzg
dZzOMmMistcOydo O Isfqw  dzj . Lddsdzd = § Sizlz € tsd3B
slstcj L dzOW M HGY sdzddlsj dz dats 2 o dzz Istc j dzdzj 2
1 dzOMmiIsd ydets?2 dzj delsts?2) . 1 dezlstcj dadzav v 3O dzy j Is C
o MsCdJ BtslsddzC d,0] glstsf sig jo tslslojtdfGzO d L
fesMmistcOdzMmliso O.

Il dzjlsdzdr BdZECtSBBddz] L 5dzZOR Bt € d { to
Yyofmils: s . v OC 5§ CodzmistczC Isd o dats § toj " j dz
f BHBH ]y dsets ftesMistcOdzlMisoa © o Y OteC d2 f J tec

GOCsdzj dzgdzd € HW L Of s
[
J
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Its SO CC ikt fjtojss®vwd My ¢ et tc @Y |
fsdzsmO HizY BjLBYOMdetsMmisd tcOBTsIsT 9 f s
Qo Istsd3ts B d dzW gL B¢ MO, d ftod Bs2 ¢ j
sz BOdetstsB tc OL 59 Odad W .

J dzj Is dzd 2 fJjted SH tcOB sYdj sB " ydats  dat
sted C BIsOYy dz" § dBO2CJ. J BitoydifgiHL, s dz€ e s gy odf3
dzOH j 9 O Isfyw tcze O C d dL tcOL dzd ydzr - 30 Is
dzj sBrtsHd s kilsjtf dzj dzd | .

razv fjtedsHO &iyMmjLrsd ¥ d LdBdjcets
BJjLYBSHSC dzOH sydz § d M klsjt dzj dzdats 2 f SHGC
toj Ctsd3y dgH Iz Isyw dchNLlthGIzjjiGEMmQIslsWIStdrmdzl dzOfmls d
Yylstse" Ed3dj dzr "dlst fslsjted Isj f dzO.

ldedzdtsctOWdyd MSd2 mMfdmtse
1. (" MmMSEedzso® 1 .. 1 0O0OLOBBISCO B IssHtse
SHJYHT HA&Y ttOBtslsOeEhdrn o WohMWstodtsdy ff totsc
Mo s2Milse dz@Ip JsttsdecQ dzts oC.Hsd ) Is- [étsdp@ECO-4 89 In. G .
2. rddzdmeOjoa0O t.J. (10OLLOBBISCO &JjIssHES
SHJYHT HA&Y tOBtlsOthdrn dzO0 ftjHftodwIlsdwn

QolsstejW. HdM. &[wHBETIB.O0,BRLDO@®7 . ZOEZC .

3. YkBOtttsa® 1 .4., Gk [~ ¢21. 3BYI L § [
dZzO Iz dsdpts: dzd yj MSdr EMdzEe o fJtoetse jHjdedd + €M
ftocjHitedwisdwr [ ddzlstcOdzmistetsw toOL dzd ydzr = 9
BOIsj tedOdzso, OdZOzsEed ydzets2 WddzmCdd3 sBKGOL 1

obA©61L¢A C:)qoLé, @WZLAWC:) L
hd ? OF ¢pk & O
s 1Jf1tfwuv [ JTSRELARRSLILI 1 O8ZRE[1RC
VI RECtsdfVYL 1R IM [ oufrlt RUOY

torfuvfualtefi Jup@t SfXRLOUL [ [ BT BT RR
I1SLHjjJO® #jtej?2 odzj SMOdzHtcsoady kZyjsdze 2 ¢
1UR (WddzdOdz) vuvtea v
ANjHBtG]j jo dwjtec]?2 ¢dzj Wig@xfotes o P A., Is.Ldd.o j
COWJHieB?2 CcRAWStedOydsdzdz 7 Isj n dzsc

U jff dzso sz tcOMmh dtej ded ¢ f sHo jtoy J dz 0]
so jtocHr 7 Isjdz. |1 twjLiEkzd IsOIsj 1 Istsgts WwWodzj oz
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Coltster j] MftsmMsedyr oreojfMmisd L MW 1 d
dzBkh dls! destedEOdz! gk OB tslsk OolstsBOLIL d o
fedyddsd LdzOded¥ s sy mMmOs d {§s5MdzjHM
CtcO2 dzj o O dzr . [Msetsets o ded &30 dzd v L Ofnokzt
Ctst WWdydj dzls Odzq sjf dztso 5@ s teOfmh dtej dad W .
B4 @z MEdm Cter M jC, MHjtedo O N da dBOG dzq
M. tdMm. 1, Cthtster 2 ftHo jtey jdz Isjf dzso st
¢ teOL telzh j dzd © odzgj hdzj cts Cwtef MO 1 dzj SIs
ftedsBtcjlsOjls tsMetsj L dOyjdd] o jfEsfL ot

1 dzj SlstesHo G Olsj dzj 2, Is. €. weo dzw j Isfpw st
B sOdzdzs j BSE sMisd . [ dzw tod M j dad W H O dzdzts 2
f SHA SH O] : tcOMmyd Is s B3 IstsH 2 sBl j d3dats

5Bl j Bdetsj BSHj dzdlsys Odzdj o § OC s

tdm. 1

[Mdzsodz &5 § OcOdg tstc el migj K & ov dzv j Is fyw
CL WWdudjdzsO tBi j Bdzatsets sjf desoatsets tsOMmh ¢

a = (V- Vo)/Vo(T-To) (1)

CGHA - S ¥ Wdydd dzsO© B J dddese 5 ulsij f dzts o t
EMisOdztse d o " OW W T D dfP fiztc @O tc BVJT dstp J tg @3s kstg @z0
fted klIgOdz] 2 MW Isyl BfijdeOOystadig jdzr 2 tsBJ jJd§ Isj
st tcd HJ dzj dzd W Cst WW¥Wdydj dzgsO fft.ed tcOBTSIs]
MeosHdlsmMw ¢ sdmMSE MmMtslse jlsMlsakze h jets L d
dzy L o J Misdz" d3d 3O 6d OzOB] Y 6 H jBdiasylsmw
sfdmOdedy of ftsdzdzj degdv twWOMYJ SO HOdes o [
SftejH]dddts LdOyjdd StiWWVWdydd dsd= tsBI j |
0.032.
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Element Metrics

t dfm. 8

[ BH j dzd te 59 O dzlnpysdO W PRG jslghmw M § shilstetsj dz
l tso jt6C O CteOded ydzr 7 iplss YRz tcd HORE 6ls
fcsCOLr 9081l of MsC s COyjmMsoats twOLBJ  ded
LOHOddY CctOddydy » Effdsesd?2 B' & dMNftsd L
ZOctcj90Ojls ftso jtondesMls! RBOGddIlsstf teso sH O
tdfm. 4 (6 @OBK o &S ifdE@ j h dzsfls! ¥ O
[ OCMd RBOd dzOW Hj W stedB3OYydw o tdjfLchda st sigow
HjWste®ROydw BOIls-jsted®dnds,d t dify. BOS fd BOdz' dzts 3
HjWstedsOyd2. 1t tjLizdz OOz BsH j dzdtetse O
Cot WWdydl fzgescts Isjf zsosats ©OHRPtc dgfeh
SlsC dztsdzj ded j HakzE @j BB so ylsts foLotdwjls
BsHj zZdteseo Odedj HBMistse j tode o3 .

15 dscOB BsHj dzdteseo Odedw d §OSIsdyj
ftcd oLOddisHj2Misadd odzjh dejodsts OS tstetligfy® d
cOLdzdyds j SiWWdydjdadsr Isjfdztsotsets tOMmh
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MlsOkste® doj ftdojHjls € dzjsBtOlsddBs2 H
©OL tekzh j dzd & .

IdBddsceOy dujMSd2 Mfdmss

ddzzte! jo, J.RrR., uftGObydslstsihlirslstich
5idLH., fJjwijftcOs.[ Q" qidsyfylsichs? Hzdfj.,, 1Pd2.8

1 jdvjoe, 1.1. sEOkSd?2 MftOstsyddSs O d dat

I stesoady, 1. .|,[rtsfr]11@§‘t53[9dztﬂjfnls+ma'515lzc[m , 1§ 6
.Jsdz! Hj S ¢. R. GCdzj C-peduy NS e BODYDF (3
832MfMm., ddz

togyYyrsvs rJRrr1IRCINIBMNM YOBURA
CJrsuvtdfoL1rrRUL LS

YVIJo frovdrofrR RITUHOAL REYRHE[ [LRC
[ Bdze s szt Rz W v OBRBOLJJody

flskzHn jdals 1 dydej sOcddz MEsEs Isj n dets dzts @

(Wddzd OdzO) vtauv, G. 1dxyded?2 v
[ d Bdd2O [ dzj dd® [ j sded H 59 dz
2Ok ydzr 2 ttkzSCsotsHdlsjd!, Htyjdls 1d

sjndsdsedui MS et ddhsdsizisO (% dddodo)

{t OMMdsOlstcdo Oj Ismw  HodyJ dadd dOffige 2y’ \
odzj kO N j2 dL &OYUOLO is(igw)ddzd lsk]i§ts oy th
fsdEl, § OtcOdzdzj@x! det§d o ts TP ¢ dA] Is dftjtc Ofcisizip joz! dezts
Oz, M yjd ¢ fodzyjdd” bwOsdsy dd™ jj Hod

Lt Oo dzj ded J HSdHJ@ZE‘Stgdz@ﬁBWE@H@ daizd dIs o

C
mS= BV T +ee
C
ltesj Slsdtezw dz0 ts ) of CtststeH d dzOls f
HgWW jtoj dzydOdz' dz7 7 ktcOo dzj dzd 2, s fMmr o O
yomisqdyr :
Tean eE+%y|
% eH
1 Myii = - —Xj,
0 C
Imzii:O
f

ex(0) =y %C])) 2(0)

fred @ouod &g, B0 < z.(O) w
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} J B 2H ] @] did "sB:16

X(t) &% X(p),  Xi(t) &% pX(p), xi(t) &% p?X(p)- u;
y(t) &% Y(p),  yi(t) &% pY(p). yi(t) &% p?Y(p)- v;
2(t) 2% Z(p),  zi(t) &% pz(p), Zi(t) &% p?Z(p)- W,
eE &% %5.

ltieddd ded 3 fto] SBOLBY Odd J¢ OyGifsalszi O L[ 1k
mdmlsd & :

Em{p2X (p)- U)——E+ﬁpY(p)
! p
Imlp2v(p) - v)=- = px(p),

|

Ilm(pzz(p)- w)=0

|

RL bktejls! jets tsf jticOltstodetse sZ()tcOo dzj dzd W
w
Z(p)=—,
p

fdzj Hiso Ols j dz' dats, ttedic JdzOdz da5j j s o dH
[ dzv dzOrtsyHjdedY dLsBtOY j dd@ dMpdL o j Ml
cjhdd Mdmlsj Bz Mdzj HEs hd8 ©f jcOlstedsy & Ikt

2 eH ek
fmpzx(p) -5 PY(=mur s,

1[ pX(p) +mp?Y(p) = mv.
tdhdds §sdzzyj dedez MmdMmisj 3z 5 ftcOo d dzlz

OeH~
RN ST
== mp ¢ ¢C73
c
s CE _eHp .
D,(p) = p ¢ |=m?up® + meEp+ e—cpmv,
mv mp?
e
mp” mu+? > o, mueH e’HE
Dz(p)=er =mivpt - P —

C
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USGHO dLtsBtOY jdzdW dzj dL o jMmisde” = W Ikzdsl y

2
m?up® + mpeE+ etp v m?vp? - muer_ e"HE
X(p)=——; Y E = ’ 5
e ~ Oe ~
pzanzpz_'_a 8 0 pZ&anZ_'_a 8 0
2 ¢c=2 & ¢C =9

lojHjdg ssb:%omumq

up? + pa%éEbC+ bvg

_ C = u Ec+ Hv(.j1; Ec+Hv. 1

X(p) = o2 2V T 2.2t - C5——3:
P (p +b ) P +b bH P bH p-+b

vp® - ubp- p2 EC Ep+Iic
) \H = V _H&_Egi+b H .
pz(pz +b2) p2 +b2 b p H p2 p2 + b2

Y(p) =

vdfde! @GOBE @3 fOodej ded™ HoOdxJded™ YO

Ex(t) = Lsinbt+ ECHV 1. cos),
b Hb

sinbt- 4 (1- cosht)- £5t,
b H

Hv+ Ec
y(t) =-

Z(t) = wt.

—— =) =) ———)

ltojJ HY Sdztsy d O3, Yyksts yomlsdyo Hoeodyjlsmw |
ZOyodz! dz" 2 Bsd3d dzls d i3y ZO I dz' VE(uUBB).dzz Mmis

X(t) = —sinbt,

olc

USEHO k©Oodzj dzad™ H y(i))p%(dzjﬁjf-l)q’cmcjdsfls o dH

2(t) =0.

—) = =) > =

f sz yojd3 rstetsh s dqLoeo jMmlsdets] Moats2MmMlsets L O
fsdagodcOls: Mvw 5 SCtoOxdsMisd o § dzsmMEtsmisd
ltejJ HY sSdztsy d d3, Yylsts yomlsdyoO HoedyJlsmw Is

) ZzOyodz! dzr 2 iZ3ts d3j dzls d &3y dzO ¢ Is sl € tsts MtsH[
V =(u;0;0).

USGHO kZtcOodzj dzedw Hody jdedwV dd&3jjIs o dH:
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X(t) = %Etz +umt

~

1y(t) =0
}mpo
i

d &i" fodzkyoj & HeadyJddd uyuOMmMbsdyr 5 f Otec
IdBddsceOY duj MSd2 fMfdnsc
1.10dzgsjdzj jo, &. 1. vjistdw WkdSyd2 ¢

s JteOydsdds) JhHud®iz] dddjL OH OY &4 i34 ud
6. 1. 10Odzlsjdzj jwl,. ¢:. . Mc.C ddflse,0.2001.

2. ] sdz€ 59, R . S . Rdzlsj GteOdz! dz" j ftcj 5B
dmMyd mdzj dzad jJ ZyJj B . Hdzw okzLBa 2f diLHS.
[ . oL H JuvLu ddC. 1 OzizQade@.,tc. 2 J @2y RZOIsd

sjrdedud MEtsds Zdedo jtemdisjlsgi; 1rq. XI). _
3. rdddds @, [ [§jweoydsdds dnhudhnd,
rdgdds, . T dN0daBd @6 ddzz | vrR (%dddod)

Urs 664.782

I¢U[I¢URYrH o¢c fLrel? YilAruwwd zZrJuz
[ T 1IR & 9

s OdzOIs Otetso O H. MlskHjdzZsC O COWjHtGr ¢ ulsOdal

d cetsfisdded ydp.2 vsifzoesdifdsicOdds, r OfFMmMBLry (s

Htsyj dzls Otcf v md BzazOUsAteOL , t jMf B dZdSC O 5

vy ndzsdzsedud MEd2 syl W HOra 9 s HiES
H dzw a3d dzd sSBBtckzH S Odad W dzj Hisfls Ols ts y da
tcj Stsd3j dzH Oy d d fts 9 JHJdad s dztso ' A tcOyd
fwesyimse

ddzOzdL Mtsotej B3] dedetse s MsMmissw dzdw Bt O
jets hjdkh jddv §SCOLT o Gflsssal s ddjkz " lo
ZOdetsdzj j ftodzdes dMmfsdz L s9 Ols! Isj n detsdzts @ d
dzj sBatsHd BB Y Mmlsswdedzr § YsdmMSd deso™ = W
g dzkh jdedw, fsLetdvEnhdr o’ Mdls: S WY
dsj dz' " dIs! Ysisjted {4 dzHsMYted3 .

10 Isjddsdzd yj Mk 1 WWJicCls q’.e)dzlsfr]lsJ h j dzlzh
mMfsmMsetsdg o M jlssydats?2 h j dzzh ddz! des?2 3O d d
LOLtsSte d3j Y HEZ OBtOL do dzr d3 yddzd dzH tetsd3  ( d dzc
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RZOS dZtsdz0® tOBBYjEts tecOdzOd GO dd o ftots
otoOlzdjv N jIsCd tOBBYjCEB B ORzO &BOh ddzr
Ljtedz® o BOh d dglz.

[ dzw dL z2yd dzd v WOCkktstes o, o dzdw s h
LWWjiClsdo desfyls! h jdzlzh j ded w LJtedzO tdmO
h jdzzh j dedw BT dzq ftoso j HJ dzf sfr st dz0 ¢
h jdzzh ddz! dets?2 BOh ddzgj Mtsmistswh j2 dL SCteff 2
f OlstczBC O d tcOB sYdn stce Odzts o 9" ff tsdzdzj
B lsOdzdzd yj MSdr hylssC d OBteOLdodzr n» {f tsdzizn

gzh jmMlsokzels dzj MCtsdzr S5 BBjIssHBO BOIs j
1 ey jtod di3j delsOtsIstsfgtcg HJdzOd B tsdzj | ZHtsB dzr o3
sjrdsdztsecdyj MSdr oBsHjdzj?2 " jdzzh jdedw tod fmC
wWodkzw jIsMyw twBBlstilsOB j dz! dzsy § @O dzdtetso OdzedJ 9k

J COyd Mo j 9~ BHW A f Otc OcC
h jdzlzh j dgd w Lfj ezl IsT  to d M@d M dzts SBictslss¢
GON d dzh, (x,) sls 482 H s 818 sB /| &

566 OdzO BZ3Oh d dz' o { t&tsK,ip dztstipts &Otdr® fnis ® o dzj C
Istsdzh d dzO@ Mmdzsw § sHOYd L jHeEzD dslisf B¢ p d3detsds 2t
[BtcOBESIsCEZ tjLIEd Olstse 1+ ¢ jteddzj dzgls©O (
ftesotsHddzd Mtse dzOMdzes  dzOdzlz ff dzO datt8s o O dad W

ydimdzs sffrilstse cOptdaf 2161tsd3
R dzls j tco Odzr d ktesodzd o O0Ot! qetso Odzdw 9 n T

9 OB dzdyd l.

v OB diZzd yo 1
Rdzls jtco Odzr d bktotsodzad o Otc! dtotseo Oded W

ANOEBGT L et o dzd 9 0tc! qte|rRdzlsj tco
9 Otc! (g
| OkzteOdz€ sH| -1,682 -1 0 +1 | +1,682 e
ydmdzs ts8B
tcOB Y] G 5| my 482 550 650 750 818 100
BON d g .
5B/ d&3d d4
VG Bdz dzO|
OB BYJ G 5] M 3 4 6 8 9 2
5Oh d ezl G
v sdzh d dzO
fsHOYd L| M3 6,6 10 15 20 23,4 5
f tod Yy d3dzty
f Olstclzhg & J g

~nSHJ ftocso JHjdzedWw 1 CMf jJtodd3yj dzlstsea 1+ WWJ
sftej Hj dzv dzOfM! BjlssHBR tezyds?2 t©WOLBESES d
ftetsB . [BlcOBBIS 2 s dzlz CHId dzdz" H3j Is tof
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BOIsj ©3ZOIsd yd ME ts¢ f &zOdzd tetso Odzd v . H

ROl § BOIdyj M2 B H § dzd

[ F(Ne ., .. dhMfsdz! L sa Odzd dL o jMlsdesy EtOo
J tcjLizdz sOIsj] tBtOBtISSd 1 Sdiy j tfotsl didg wlzls

BOlsj BOdUj MS O &sHjd Ijoidsdsedyj ns s2
hy ssydesds h j dezh dlsjdzj o ftesyj delsOR :

ftod CBHdtse Odzdz’ 7 L dzOyj dad W 7 :

L =78399+ 15641, - 2,646x, - 4122x, + 0,0012¢,X, - 0,0037x,X, +
+0,0212X, X, - 5447x2 - 1531x2 - 08772

(1)

fted dzOlkteOdz dz@ &7 L dzOyj ded W 7 :

[ =-25468+ 0,864n + 3,236a + 0,222H + 0,0000062Ha - 0,0000074H +

+0,002122H - 0,000544? - 0,382a° - 0,035H2 )

I 1O0Bddyj 2 fjHMmlsOs dzjdzr L dzOyj dzd W
1l sdzzyj dets tcOfMmyjlsdetsy L dzOp@afy. SCwdl@j ®@qv
Misjtfjdgj?2 MetsBBHT HdAdzW BSdz h j2 5 4 dz
HdMmY Jjtemdd, dz20 - Js H dLABBZO g jOdedizid Y diste d Is | to d W
Htso jtodIlsj dz' des? o jFsOBIlsazs RISd 2M,. 95 %

v OB dzd yO 2
1 2Oy j dzgdw Htseo jtodlsjdz dz' 7 d dzlsj toe

l " A tsH dg [ s jtedIlsd dzt dgr 2 ddzlsd tco Oz
1 Otc O d3y
0 De, De De, Dy,
V] +0,130 +0,0669 +0,0603 +0,0816
v 0¢ d a3, SBtOL 53 I Hte[AsfRE.O B (. YRS H j o

sjrdtsdzsedyj MSts?2 1+ WWJjClkdodaetsfylsd M jdzzh j oz
OHj C 9 Ols dzts 2 fn 95 % Htse JtedlIlsj dzi dats 2 9 J te
fteso jHjdzder 7 Sy Jjtedd3j delstse ff §L oLtsdd®f jlsdzd o
WOCIststetse Hdzw fHwsorhjdzdw Isjradesdzedyd ME &
LjtedzO twdmo d bk &b depE a0 dz Zetsd dzC

OBtOLdodr & fodbyddddHtitss EOhads.49 § ot
fted stsUsOm o @O j'¢c s tStecOdzO " jstsynzese s tof
700...800 tsB/ @3ddzH OO distwds" d dzj MHdzsw L j to
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f Otk B ¢ BhEJ @, . @0 dz@Eds. CWWjClsdoe dz
fesdLosHdls] d desflal [BG" P@= .2 PEd .% &6 0
{jLbd 5OIsT LCMY jted d3j dzls s fsCOLT o

hjdzzh d dz dets?2 BOh ddzr fts My lstsyds &5 tOB K
fkh jflse jdedes §mor Mdls! Isjrdsdseduj MSks
6d MO,

ldedzdsctcOWdyud MSd2 MfdmMsec

1. [estsbOdzdj] HEZY fHtesdLoeotsHMIlse O Iz d d
dbctotsf tesd3d 3W6AIs ., 1990

2. s Jrtsd3dtets @ ] dzOdzd tets 9 Odzd 43 541€C fiff J toe d d3d dzls

194 5r 1Rt 16 Jrer13fRrR VP réotrRz20f R 1}
s{efRrRY[rH#sRf H1 R[S0/
] Odzey O [I".ditad, dzCR {[R-1pu. A UL tdpsUz,H j dzlsT C OW J HteT
cujJ tdoydsmSdr GMdzse tOHdBIS] mndzd & d
160 dzS s 8. [ . A vHAG Wjtaalsl R R U

[ Odzdz" | Hd Mis Odzy d ts dzdzts 6 s L sdzH Jtetso Odad v
Of f OwOlsss o dgOMlsswh jj otejd" hdqisss
tcOL detstsB tcOL dzr - dZOtctsH detsm 5L W 2 flse j dader =
f sy Otcdets s ot€efmigf@de sz L ¥ Isfw  H ORDIS[L]NG j S Is
qkj“hjets BBd "] Cosddyjfseos dJdt OGS KO
[Hd&ZOCE, OdOddL §sidjHimlssd
HOdzdZM@DIS L OlstczH dzd Isj dzj dz o fpdzj H
COL W j gOcdgdzatséts fMj deMste® (250, 500 d 10
COROdzs o ) . rdzv jhjdedw
eOL ey jddv, dzOf tcd dijatelsaf2f dz

[ sdzd Iststcd dzc f smdzj HMIse
Isj teted Is ts tgjdH]dzdLCOR tscor j dzd ¥ S ddz SOy dz' €, GHJ
2010 GetHO.

[ dz2OBBdC O otsMmilsOdetso dzj dad W f smistcOH Oo h
r 0 fsOdzOdzd L d totso OAML 5 ts¢ tiHdEpdES O $2 0@
] H fnlsOadz;dz WicOEdj dals MdedBE O 2009 ¢EH
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NDVI = (AurT Arep) / (Anir + Arep).
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